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1 G~Q81. 
I G~OB~ 
1 G~OBI. 
1 G~OBI. 
I G~OS~ 
I G~CB~ 
1 GI.OB~ 

••BAS IC2 

1 GI.OBI. 
1 GI.OBI. 
I G~OB~ 
1 G~CBI. 
1 G~08~ 
1 GI,OBI. 
I G~OB~ 
1 G~OBI. 
1 GI,08~ 
I G~OBI. 
1 GI,OB~ 
I G~OB~ 
I G~OB~ 
I GI.OBI. 
I G~OBI. 
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, trNOF 
SS?~Sl •201 

,ENOC 

IPOI.SH 
sIR 
SHI.~ 
IQYR 
SAOR 1 SSBR 
sIN, ccsl SYRT I A~OG,A TAN, EXP 
SERVE~ 

TP8o T~S 
START
USRAREA 
rl~~co 
~IHIT 1 P01. 1 ARRAVS 1 POS!!t 
ERRP0~ 1 EHRM!X 1 rRO~VN 1 ERRAOG 
TAB~£5 1 TS~5EN 
EVA~ 1 GETVAR, ST~VAH, •SG 
COI.UMN 1 r.1.~1. F'AC2, ·,RPAR, ,!..PA~ 
!N? 0 MAKES?, OPRA!Oo SOP•AT 
,COMMA, T1 1 T2, TJ 1 ,E:,L. 
N~HOU! 1 "UMSGN 0 lRG~, ~TPRO 
SAVC~AH 1 VAL,, ~JORM 
RND1, •~oz 
S5?KSf 1 E:RRFPU 

'~T~St I~ llE: oF SUCK 
JSVTE:S 

, !FNOF IPAOA'i I PROG, ORIGI" lFTE" vECTOR SPACE 
SPAORG •4'1 

,ENOC 

, IFNOF SPP8St IPP RUFF, SllE 
SPPBSl •3~ 

0 ENOC 

, trNor 'PABSt IPAPE:RoTipf P(lOER Bufr, S l!E 
SPRB!l •JB 

, ENOC 

, I FNOF S~pBSt JI.INE:•PRINTEP RUFF'1 s!H 
SLPBS! •40 

, ENOC 

SNQPTP • No PAPER yAP£! OEF!Nr 'O ELI"I"ATE CoDE 'OR "IGH SPEED 
PAPER ?APE 

SNQ~PT • NO ~INE PHINTEol OEFI~E TO EI.I"I"ATE l.l,oE: PRINrE• CoO£ 

SI.ONGEA • I,ONG ERROR MESSAGES 1 rtr I''E TO GET L.O"G, 
EXPI,ANATOHY EHROR MESSAGES', 

SNQSTO • No STRING~! OEri'E T• E~IH!NAT£ STRI~G V~RIAPI.E CoDE 

SNOPOW • NO POWER [AI~! DEFINE TQ •ssEMBI.l WITHCUT 
POWER FA!VAHTART ROUTt••£', 
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UJ 
~24 

I.Z' 
126 
127 
121 
129 
1JI 
131 
132 
133 
134 
135 
136 
131 
131 
139 
141 
141 
142 
143 
144 
14; 
146 
147 
141 
149 
15~ 
151 
152 
15J 
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155 
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157 
151 
159 
161 
161 
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169 
170 
171 
172 
17J 
174 
17; 
176 
177 
178 
179 
110 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 

WOT POOPII 

WIGH ADDRESSEs••••••••·•~··••·• 
I GOSUB POINTERS! 
I 26 rN POINTERS! 
I REA~ POI~TrR 
··!'····••'!to!•··~-· 

••'!'•·'!"'~-- .. ·--·~-· I , 
I A~HAYS 

I ' 
I \!I 
I v ! ........... .:. ....... . 

STRINGS 

··~·-··--·~·-•<!-·• 
' 

It\ 

sv•~o~s 
••'!'•••'!1•·••··'11••• 
I 
I 
I INT~RPo 
1 coo~ 

' 
I!\ 

' 

••!!········--·~-· USER I 

~jNE 
1 aurrt~ ' ·····-···.,•••'!'-!•• 
I YSEH IIO BuPF,! 
I ANO- BYFP', HDR, ! 
I SPA~£ CT?Yl ! ......................... 
1 ysj:• ••~• 
I STOHAGE CEI.~S ! 

U POINTSn> I . ! 

··'!'·······~-- .. •-· 

P~S IcE I., NEE:DED 
(P01.CH5l•ARRAVSCR5) l/2•ST!CK( INTE"RUPTJ 

(••A•RAVSCR~l "EEDED 

(••CODE C R5 l NEEDED 

CoDE AREA CQNTAI_N$ STRING or C•O~ 0 YTEs WHICH CoMpRISE 
T~E COMP'"£0 COOE !0 BE I'!TERPETE~, THE SYNTAX SCA• OF THESE 
COO£ BYTES IS ~ AC I\. ITA TEO BY THr JYO I C1 OUS Pl. A CEMENT 
OF CERTAIN or !W£5~ CO Of AYTES TO Br. CA~~f.D • TOKENS I , 

IF THE WIGH BIT Of A TOWEN IS ON 
IT IS A SYSTEM-SYM~OI. IS 0 SYM), CSrE TAB~E1 REi.OW,l 
HIGH 81 T OH S I GNA~S TOW EN lS TWE HI G• OROER BYTE Of • won a 
(I,OW ORDER BYTE fO~~OW~ TOKENI USfO AS A~ ADDRESS Off~ET !~TO 
T~E YStR SYMBO~ TA~~E CUSPTR), 

••SYMBQ~ TAB~£ ENTRIES 

ARE MAOE fOR I.INt N~MBEH~o SCAI.A•So "U"ERIC ARRAVSo AN" 
STRINGS, AS S•OWN liN ORQ£RI! 

~I NENo 1717n 
ADDRESS VA~YE 

VA~YE 
0 
VARNAME 

177776 
ADDRESS 
MAXSS1 
••xss2 
VARN•ME 

;.•GE~ERA~ REGISTER USAGE 

R1 IS BASIC EXE.YTIU~ PC 

\77177 
AODH£SS 
'o1A)(S"1 
l<IAXS!C:2 
ST~ 1 'l(i'H,"'E 

R4 IS THE EXECYT!ON STACK ~EPTw 
~5 IS THE POINTER TU T•E YSER AREA 
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199 
211 
211 

INTEAUPT VECTOR~ ANO L,OW!ST eooE 

202 BUUI ., 
2n 111101 ~18167 111131 JMP S!ART IA£sTAPT AT L.OC, t9 

'·, 214 011804 04 
215 0UI04 ~8eeu 3111111 • ,•2,11 ITIME nuTt SUSS EHROA 
216 318811 •11 
207 ~~~111 01U12 I IIIII • ,.2,1 IAEsrRVEO IN~TRUCTIO~ 
2U PIU14 •14 
2n neau lUlU eanee • ,.2,111 J0Ftil•rG'1 TRAP VEC, 
2U 311821 •2R 
211 010121 U7742 010111 
212 

• BOMB,II IIOT TPAP VEC 1 

213 aUI24 •24 
a14 
215 , 1r~or INQ~QW 
216 31U24 117331 IIIII I • ~OWOWN 1 1 !POWER rAtV•E~TAHT 
217 1 ENOC 
211 
219 , 1ror SNa,aw 
221 • ,•2,1 IHAL.T ON POwrA rAIL. 
221 
222 

,ENOC 

223 111131 031 
224 111131 nun IIIII I • .•e,e IE"T TRAP 
225 111134 •34 
226 111134 118136 111118 •• 2,1 I I THAP I TRAP 
227 
221 .. I SYSTEM• ANEA 
229 
231 311141 I •41 
231 U1848 U1 111 VERNUMI oiYT£ Btl,, •• I VFH! I ON NUM~Eo 
232 118142 011181 I IIIII 111111 • ••• ,.,,,.,,,.,11 

1111,. 318801 111118 I IIIII 
011156 flU II 

233 
234 
2J5 

••INTEAUPT VECTORS 

236 Ull61 ... 
237 01U61 116471 111211 • KIINTtPR4 I KFy~OARO 
231 unu •64 
239 311164 116642 318211 • TPINTtPR4 I TEL.rPR!NTEA 
241 •11171 •78 
241 , trNor INOPT~ 
242 111171 117184 111288 • P!RI'l! 1 PR4 IH~P·, PT' READER 
243 il1174 •74 
244 Ull74 0172~4 111211 • PPJNT,PR4 IHSP·, oy' PUNCH 
245 ,ENDC 
246 ,1ror INOPT, 
247 • .,.,,, . 
241 ,ENDC 
249 neue •211 
251 , 1rNor SNOL.P! 
25~ IIUII 117256 181211 • L.PINT 1 PR4 

BASIC~ MACX11 VB21 22oMARa73 161" PACE h1 

252 oENOC 
25J , 1ror SNOL,P! 
254 • ~,a 
255 ,ENOC 
256 011241 a241 
2H UB241 011242 BUill • ,.2,1 JPIH~ 
258 U1244 •244 
259 111244 ~lUlU , ..... • EHRrPy,e I r~OAT lNG POINT TRAP 
261 
26l 0184U •SPRORG JSTAOT o•· CQOE !dV HAVE To rHANGl 1 262 I DrPENDlNG UPQ~ ATTACH~D orvs, I 
263 
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264 
265 
i16t 
267 
268 
269 
2?1 
2?1 
2?2 
2?3 
274 
2?5 
2?6 
277 
2?0 
279 
288 
201 
28il 
283 
284 
2U 
20~ 
207 
2U 
289 
291 
291 
292 
293 
294 
29~ 
296 
291 
290 
299 
311 
311 
3~2 
3U 
314 
Jn 
316 
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317 
JIB 
319 
3U 
311 
31i 
313 
314 
315 
316 
317 
318 
319 
321 
321 
322 
323 
324 
32~ 
326 
327 
328 
329 
331 
331 
332 
333 
334 
335 
336 
337 
330 
339 
341 
341 
3H 
343 
344 
34~ 
346 
347 
348 
349 

. 351 
351 
352 
353 
354 3, 
356 
357 
358 
359 
36~ 
361 

YU1 

011111 
~lUll 
~BIII2 
111113 
381111<4 
IBIIU 
IIIU6 
011117 

177HI 
171562 
171564 
171566 
17?"1 
171552 
171554 
1715H 
177514 
177516 

~IU11 
IIUU 
llel14 
~eeau 
lle841 
171716 
311141 
111201 
111341 
177715 
17?776 
177777 

I Belli 
~18112 
0UBI4 
111116 
0111U 
0111112 
0111114 
010116 
310121 
011822 
001U4 
011826 
11110311 
01!1032 
0001134 
01013~ 
0110140 
1101142 
001144 
0101146 
011051 
0101'2 
10111'4 
010156 
010UI 
381162 
001!1164 
001066 
0101171 
0011172 
311074 

0i!el16 
311171 
301101 
000102 
0iii1U 
01010~ 
100117 
0UUII 
0ilil111 
010112 
0110113 

~~~011~11 
~001102 
301104 
0001136 
~101111 

2Z."Ah73 
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16!1' PACE 9 

GtNERA~ ASSIGNMENTS 1 YAH I Aq~[S, -.~nu~s, ETC', 

I ••RUISTER ASSI~NMEN!S 
I 
AI IU 
R1 IU 
R2 •U 
R3 •U 
R4 ••4 
R5 . ., 
sP IU 
PC .. , 
I 
I ••OEV I C£ REG I ST.R CoNSTANTS 
I 
TKS 11?7568 
TKB •1 ?7562 
TPS 117?564 
TPI •17?566 
PAS •11?551 
PR8 •171552 
PPS •17?554 
PP8 117?556 
~PS 1177,14 
~PB 117?516 
I 
I --GENERA~ CO~STANTS 
I 
TAB •11 
~r. !12 
rr 114 
CR1 ~1' 
B~l ue 
PS 1177??6 
PRJ 1141 JPR(ORITV ~£VEl. 3 
PR4 1211 
PR7 •J4" 
, SCA~AR •1777H I ~S£R SY•, TAB~£ n,AG fOR SCA~AR 
,NVAR 1177776 J fL,AG roo •u•E•tc ARRAY VARIAB~£ 
, SVAR 1177771 IF~AG F'OQ STQ{NG 1/AR, 

J 
I ••USER AREA STORAGE CELL. orfs£TS 
I 
sv•so~s 1 e 
~!MIT SYM80~S+2 
POl. ~IM!T+2 
POS U£ PD~+2 
AR~AYS POS llH2 
H!PRE£ ARRAYS+2 
i.O,R££ HIF'REl+2 
COO£ ~OfRE~•2 
~I ~E COD£•< 
VUSAV ~IN£+< 
SSiSAVE VARSAV+2 
SS2SAVE SSUAVE+2 
~INENO SS2SAVE+2 
GSBCTR L. j N[N0+2 
CO\.,UMN GSBCTH+2 
CL.MNTTY • COI.UMN+2 
F'Ae1 CI,MNTTY+2 
r•ez rAct•~ 
RISAVE HC2+Z 
~UAVE R~SAVE+2 
R21AV£ R1SAVH2 
RlSAV£ R2SAVl+2 
R4SAV£ R35AVl+2 
T1 R4SAVi.+2 
T2 Tl+2 . 
T3 TZ•2 
RN01 T3•2 
RN02 RND1•< 
RN!iCT RN02•< 
L.OSTR RNOCh2 
MIST~ I ~OSTR+Z 
J ••THESE NEXT TWO HU~T 8£ L.O 
' or SAME wo~o - · 
OOEV MISTR•2 
I DEY ODEV•t 
TP~D OC£Y+ii 
KBMD TPMC+OI 
ECMOSP HBMO+< 
CNCr~G ECMOSP+2 
CNOf~G CNCr~~+1 
r I ~~CO CNOr~~•1 
rt~~NO ''"~CO•t 
rt~~CH fi~~NU•t 
SPARE f"~C~•1 
J 
1 ··Ito BurrtR HEAO£• orrsns 
I 
BSTRT 
BENO 
BGETt 
BGET2 
8PUT 

JIR1l START 
JeENOtH1l. 
I BGET1 t R1) 
I eGtn t RU 
J BPUT t Rtl 

JC~NTAINS AOOR or T>'E F'loST <YMBOL. 
JC~NTAINS AOOR or M!GMEST "U or USER AREA 
JCONTA(NS AOOR or [HPTV ~TACK 
!CONTAIN~ ~Ow "!MIT or STAr.K 
JCONTA(NS AOOR or HIGHEST WORO OF' ARRAYS 
JCONTAIN~ AODR Or W(GMEST rHEE W~RO 
JCONTAINS AOOR or ~OW£ST fR~E WQRO 
JCONTAINS AOOR Of INTERPRETIVE C00o 
JCONTAI~S AOOR or USER LIN~ ourrER 
JVAR SAVE fOR ASSIG~MENT 
JS~1 SAVE fOR ASSIGNMENT 
JSSi! SAVE fOR ASSIGNMENT 
JCONTAINS THE i.INE WMB£• 
JC~NTAINS 33•0EPTH or ACTIVE. COSUBS 
J HAS A now or COL. CT fOR "URRENT OEV 
J ~AST TTY COL.UMN TYPED 
JHI~W ORDER fL,OATI>IG VAL.\!£ 
I~OW ORQER rL,OATING VAI.Ur 
J P~Ar.t roo R• WH I~£ IN rPMP11 
JOITTO ~1 
JOITTO R2 
JDTTTO R3 
JDITTO R• 
JSWOOT TERM [EHPOHARY 
10 I TTO 
J 0 I iTO 
JHISTORY Of •NO 
J 01 TTO 
JRANnO•!fER 
JL.OW L.IHIT or STRI•G STOOAr.E 
JHIGW l.l"IT Of STRT~G STORlCiE 

BYTE A"O Hl BYTE 1 RESPECTIVEi.Yo 

JOUTPUT OEV COOE ITTh0 0 Phi!,L.P•4l 
J!NPUT OEV CODE !TTH0 0 POI?) 
J HO~nS SHRT Or TE~EPRT RUF'r HDR 
J HO~OS START or KBO RUrr HnH 
JAOOR or NEXT ECMO CHAR !IF •'ON·•I 
J I •C' r~AG 1 NON•~ lr PEN~ lNG 
JltOt ri.AG, DITTO 
J r l L.L.eeOUNT 
JNO Or r1~1. CHARS 
JCHAP 9EF'0R£ fiL.L. 
J ~S•AR£ BYTEl 

oF' Burr 1 

rNO 'r aurrt• 
r !PST GET PO I NT£0 
se:eo•1Q GET PTR'~ 
~'U' ~'TR, 
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362 
363 
J64 
365 
366 0U4U 
361 011412 
368 
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369 
371 
371 
372 
373 
J74 
375 
376 
377 
378 
379 
38B 
381 
382 
383 
384 
38!1 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
391 
398 
399 
400 
401 
402 
403 
404 
405 
406 
40l 
408 
409 
•u 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 

VU1 

uuu 

~~~~~~~ 
BUill 

V021 

0U201 
3ea202 
~0UBJ 
000204 
~80205 
010206 
010201 
0102111 
~lla211 
0110212 
0110213 
0110214 
0110215 
0110216 
~110211 
01102211 
010221 
~00222 
010223 
200224 
~110225 
0110226 
0110227 
0B0230 
1100231 
000232 
~00233 
0110234 
~110235 
01111236 
~00237 
0002411 
000241 
0110242 
~00243 
~B0244 
30024, 
~00246 
010241 
~10250 
~110251 
~00252 
0110253 
000254 
~80255 
00025t 
310257 
l002U 
0110261 
000262 
100263 

22oMAHo73 

22•MAHo7J 
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artPEC •12 1arsP~~~~11 ~Pr..IA~ WORD • USt P&HT[c, T" OE<o 
I 
I ••SYSTtH VARIAB~ES 
I 
C~MNPPI ,woRD IPAPFR TAPE ~V''C" Coi.UMN POSIT!o•J 
CI.H~I.PI ,WORD I~INE PR[NT£0 eOI.VMN POSITIO" 

' I •• SVSTEM TOKEN OEYIN!ftON~ 

' ' 1Eol.• 211 tBEGINNl"G or SE"~rNrE usED BY I~Ey~Qs! 4N~ 'T'8Ll1' 
• END• I £01.•1 
, roR• , END•1 
, Go sua• , roR•1 
, GO TOo ,iiOSUB•1 
I lF'• I GOTO•t 
,INPUT• ,[r+~ 
,I.ET• ,!NPUT•1 
1 NEXT• 1 1.ET+1 
,PRINT• ,NEXH~ 
,RETURNo,PR!NH1 
I SfOP! • RETURN·~ 
,DIM• ,STOP+~ 
1 RANOOM•,OIM+1 
1 RUT ORo 1 RANDOM+~ 
, REM• 1 HEST0~+1 
, DEY• , REM+~ 
I R(A.O• I Otf'•1 
,DATA• 1 REAO+l 
, CAI.I.• , OAT U1 
, EOY• , CAI.I.+t I ENO or S~OUENCE USEM oy I TAHI.E1' 
1 AMP£RS• 1 £0Y+1 
,UPARROo 1 AMPERS•tiB£1iiNNI~G or S£QLIE''C£ USED av oT491.E21 41JO CPR PREC, 
, SfAR• , UPA~R0•1 
,SI,.ASMo 1 STARo1 
• Pl. US• I S~4SM+1 
I UNARY• I PI.U5+1 
,MINUS• ,UNARH1 
, TERM• ,M!NUS+11lNO or SE~UENCE USl" Ry ITARI.E2' 
• S[M I• I TERM+1 
1 RPA.R• 1 S£Mt+1 
I TO• 'RPAR+1 
,SfEP• 1 TO+\ 
, T~EN• , STEP+l 
• COMMA• I TWEN+1 
I LE• 'COMMA+l 
,EL• 1 \.E+l 
,GE• ,£~+\ 
I£~· ,iiH\ 
1 NE• ,E:G+t 
I EN• t NE+1 
1 1. fo , EN+\ 
,GT• 1 1.T+1 
, Eo• , GT+t 1 ENC or ~EouENCE u~E" •v o•E•HoR •RECEDE~cE 
,I.PAR• 1 EO+\ 
, OQUOTo 1 I."R+1 
, SQUOT• , OQUOT•1 
, COI.ON o, SQUOT+1 
1 POUNDo , COI.ON+1 
, no~• , POUND•l 
,RNDI.• ,rN+\ I~EG!NNI"Ii or SE~UE~rE USED •v ITA31.E51 
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424 311264 ,RNDo I RND~•1 
42, aeuu ,SIN• I RND•1 
42t UU66 ,cos. 1 SIN•1 
427 UU67 ,SOh ,COS.1 
428 111271 1 AtN• ,saR•1 
429 011271 ,ExPo 1 ATNo!, 
431 311272 1 LOG• 1 EXP•I. 
431 011273 ,ABS• tLDG•1 
432 aen74 tiNT• 1 ABSO!, 
433 UU7' 1 SCN• tiN hi, 
434 aan76 I TAB• 1SGN•1 
435 
436 , l'NDr INOST~ 
437 ,LEN• I A801 
431 1 AIC• 1 LEN•1 
43f I CNRS• 1 ASC•I. 
441 ,Pas. ,C~Riol. 
441 1 SEG• 1 POSOI. 
442 ,VAL• 1 SEGOI, 
443 ,SU• I VAL01 lEND or StOUENCE USED ~y ITABL£5' 
444 ,LIST• 1 STRO!, JIEGINNING or SEOUFNCE USED 8Y 'TABL£41 
44, 1 ENDC 
444 
447 I I'D' INOST~ 
448 U1277 ,LISh I TAB•1 
449 1 ENDC .,. 
4'1. 111311 ,RUN• •LIIhl 
45Z IIIUI. ,$4Vh tRUN01 
453 IIUU ,O~D• ,SAVE•t 
454 IIU13 ,SCR• I 0LD•1 
455 111314 ,CLEAR• 1 SCR61, I'ND gr SEQUENCE USE~ qy I TA8LE4' AND fKEYWUSI 
4'6 318374 ,YLIT• 374 
457 11137, I I LIT!.• 375 
4,~ 111376 tiLIT2• 37. 
4,~ All371 I TEXT •317 
461 
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461 I 
462 I o•KEVWORD TAIL£ 
463 I 
464 I ENTRIES ARE QHDER£0 eY TWEIR rotaUENCY or 
465 I DCCURRENcr, A~PHA KEYWORD~ START AT ~·EYAI, 
466 I 
467 Ul484 1'3 KUWOSI ,ASCII ,., 
461 U14U 232 ,avn ,P~US 
469 111406 1, ,ASCII .. , 
471 111411 234 ,BYTE 1 MINU~ 
471, 111411 •'a I ASCII .. , 
472 IBI411. ZJI ,BYT[ ,~TAR 
473 111412 1'7 ,ASCII , ,, 
474 111413 231. ,BYTE :!~ASH 415 111414 1.36 ,ASCII 
476 IU415 227 1 BYTE 1 YPARHO 
477 111416 I' I 1 ASCII ,,, 
478 111417 2" ,BYTE 1 VAR 
419 111428 Ul. ,ASCII "' 481 111421. 237 ,nn 1 RPAR 
481 111422 134 ,ASCII , ~, 
482 ~U423 211 ,BYTE ,EO~ 
483 111424 146 ,ASCII 'li 
484 U~425 226 ,BYTE I AMPE~S 
4U UB426 173 ,ASC'II ,,, 
486 ~11427 236 ,BYTE 1 ~EMI 
U7 Ul431 154 ,ASCII ,,, 
488 311431, 24~ ,BYTt I ~OH•A 
489 U1432 336474 ,ASCII I (!If I 
498 ~11434 244 ,BYTE ,I.E 
491. IU43' 17f 11174 ,ASCII , !!!<' 
492 IU437 244 ,BYTE ,I.E 
49~ 91111441 U6476 ,ASCII , >!' 
494 111442 246 I UTE ,qr ., 1111111443 11175 1117. 1 ASCII , l)f 

496 11118445 246 ,BYTE ,liE 
491 11111446 IIIH174 ,ASCII , ()1 

498 11118451 251 ,BYTE 1 Nt 
499 111451. 176 11114 I AIC II I >CI , .. 11111453 251 ,BYTE ,NE ,., U8454 874 ,UCII •<I 
U2 1114, 2'2 ,BYTE ,I,T 
583 11111456 176 ,ASCII I )I 
51114 UB457 25~ ,BYTE tiT 
5B5 111461 1, ,ASCII I,, 
51116 3U461. 254 ,ant ,u ,., 11111462 142 ,ASCII , ., 
,08 111463 2'6 ,BYTE ,QOUO! 
509 U8464 147 ,ASCII •I• 
5U 1111111465 2, ,ant ,#OUO! 
511 91111466 172 1 AICII •tl 
51.2 311467 261 ,BYTE I ;OLON 
51,3 IU478 143 ,ASCII ,., 
514 11111471, 261 ,BYTE 1 PQUN~ 
'1' 3U472 133 ,ASCII ,,, 
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516 eu~n 255 o8¥TE 1 ~PAR 
517 Ul~74 135 ,UCII 

·~· 5U 111~75 237 ,ant 1 PAR 
519 U1~76 ~~2514 021U~ KEUI ,ASCII ·~n! I SUPT OY ALPHA KUWOROS 
528 .""' Ul 011512 2U ,ant •;n ,22 311583 111 02111~ ,ASCII I , I 

523 011516 236 ,BYTE ·'' 524 UI5B7 107 028117 147524 ,ASCII o~O TO ' 
111514 14t 

525 UI5U 2n ,BYTE 1 ~0TO 
526 una 047516 021122 ,ASCII rYOR I 
U7 311522 2n ,BYTE ,toR · 
521 unu 141 047524 141 ,ASCII ' TO ! 
529 311527 241 1 BYT£ , ro 
531 UU31 0~2516 UZUI 141 ,ASCII ·~uT • 
531 nun 211 1BVTE ,~EXT 
U2 UU36 052141 1~2511 121116 I AICII I THE~ , 
5U 31054~ 242 18VTE I THEN 
534 011545 148 nuu 8511'5 ,ASCII 1 ITt~ ' 

118"2 848 
535 eu5n 241 1 1¥TE ,,TEP 
no 181554 B475B7 052523 121182 ,ASCII • ~osuw • 
537 unu 214 ,BYTE .~osuw 
531 UU63 122 152115 151125 ,AICII IH£TUN~I 

UU71 116 
539 111571 2U ,BVTE 1 ~ETU~N 
541 311572 047111 U2521 121124 ,ASCII I INPU! ' 
541 111611 217 ,BYTE 1 l~PU! 
542 UIU1 121 044522 152116 ,ASCII •PRINI ' 

811616 141 
H3 018617 U2 ,BYTE ,~AIN! 
544 111618 042522 1U ,ASCII '"'"' 545 0116U 221 1 BVTE 1R[M 
546 011614 142514 821116 ,ASCII IDE, ! 
547 111621 221 ,BVTE ,QE, 
541 018621 122 340515 121114 ,ASCII IRUD I 
549 011626 222 ,BYTE ,liuo ,,. 311627 1~4 0521U 121101 ,ASCII •QATA ' 
"1 0U6J4 22J I BYTE I DATA 
,52 311635 133 146111 021114 ,ASCII ·~ALL I 

553 UU42 224 1 BYTE ,gALL 
,4 UU43 116 u- ,ASCII IF'NI 

"' 11164, 262 ,BVTE ,~N 
~56 Ul646 U7U2 n•u4 ,ASCII 'HNDC! 
~57 uen2 26~ ,BVTE ,R~OL ,,. 011653 122 14211~ ,ASCII IR~O' 

5" 818656 264 1 BVTE 1 ~NO 
~61 0UU7 1U 847111 158 ,ASCII ·u~c! 
561 811663 265 1 BVTE .u~ 
562 081664 0475B3 U4123 ,ASCII •case• 
563 081671 266 ,BVTE .~os · 
564 111671 123 nuu .,. ,ASCII ·~=='! ,., 018675 267 1 BVTE ,_ 
566 111676 ~521~1 BZ4~1~ ,ASCII 'ATNC! 
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567 918712 271 ,e¥Tt I ATN 
568 U8713 1•5 3581~1 ne ,ASCI I ·~xrc! 
569 811787 271 1 BVTE .~xp 
571 180718 ~41514 124ll7 ,ASCII '~OGC! 
571 818714 272 1 B¥TE .~oG 
572 810715 101 351512 na I ASCII 1 4BSC! 
573 0U721 273 I BYTE 1 ABS ,,. 810722 ·~7111 924124 1 ASCII 'INTI! 

'" 118726 274 ,BVTt ,I NT 
576 0U727 123 847117 .,. ,ASCII •SGNC! 
577 0BI73J 275 1 BVTE ,~G~ 
,78 3U734 340524 124112 ,ASCII '!ABC' 

'" 110741 276 1 BVTE 1 !48 
'SI ,81 , 1r~or INOST~ 
''2 I ASCII '~ENC I 
583 1 BYTE ,~EN 
584 I ASCII 'ASCC! 
585 I BYTE 1 ASC 
586 I ASCI I 'CHR$11 

"' ,BYTE I ~~RI 

'" ,ASCII •Pose! 

'" ,BYTE 1 POS 
,98 ,ASCII I ~EGS I' 
,91 ,BVTE 1 ~EG 
~92 ,ASCII 'YAI.C' 
~93 ,BYTE I VA~ . 
~94 I ASCII '5TR'I I 
,9, ,BYTE I ~'PR 
596 1 ENDC 
597 
598 3BI741 104 04U11 ••• I ASCII 'DIM ' 
599 081745 215 , BYTE 1 01M 
681 111746 041522 042116 04~517 ,ASCII IHANOOHIZ£1 

118754 055111 115 
601 U17H 216 ,BVTE I ~ANOOH 
682 111761 J42522 352123 15~117 ,ASCII I RESTORE• 

011766 135 
6U 010767 217 1 BVTE I NE$TQRE 
604 088771 ~52123 353117 ,ASCII 'STOP' 
685 310774 214 1 8¥TE I ~TOP. 
606 810775 185 84211~ ,ASCII tEND• 
607 811118 282 ,BYTE ,END 
608 311111 114 051'11 124 , ASCII '~ISTI 
609 2f111t85 277 ,BVTE 1 ~15T 
611 U111106 ~5U22 116 ,ASCII tRUN' 
611 31111111 388 ,BVTE ,liu~ 
612 381112 3~1523 142526 ,ASCII •UVE! 
613 311116 3a1 ,BYTE I ~AVE 
614 081117 117 042114 I ASCII •D~D' 61, 081122 J02 ,BVTE ,OLD 
6~~ 01U2~ 12~ nuu 1 AICII ·~cR• 
~17 U1126 333 1 BVTE .~cR 
618 801827 U3 042'14 ,ASCII ~~~E' 
619 381032 3U ,BYTE 1 g~EAN 

;·/ 
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62111 
62~ UUJJ lUI ,BYTE I E••D or UB1.E ~1.AG 
622 I EVEN 
623 I tOT 
624 

HAS lCI. MACX11 V021 22oMARo73 16!U PAGE 13 

625 <OUHCE F"li.E •2 
626 ................................................... 
621 , .................................................. 
628 , ............ . ........... 
629 , ............ MAIN ~I.OW ~OUTINfS . ........... 
6JIII ............. . ........... 
6J1 

J •••••••••••••••••••••••••••••••••••••••••••••••••• 632 J •••••••••••••••••••••••••••••••••••••••••••••••••• 
6JJ 
634 
6J5 
6J6 
6J7 I 
6J8 I !TART • PROG~AM STAH!J~G POINT 
6J9 I 
64111 1111111034 ~161111~ 02011100G 5URT1 •ov U~RAR~A tR~ 
641 11101040 0UH6 11100111~4 MOV POI,IR" ,SP 
642 01111044 0Ue65 111011111114 cv EC~OSP<R51 
64J IIIIIIU5111 1111114767 111111705t JSR PC 0 BUfCI.R !CLEAR OUT AI. I. 110 RING •vrrrRs 
604 1111111054 1111651116 11120204 SCRATCW I MOV PD\,IR,,SP 
645 1111111060 11104767 1111270111 J$R P~ 0 lNITSCH 
646 1111111064 004767 11107334 Cl,tARI JSR PC,C\,HVAR~ 

647 111011117111 111111041112 BR READY 
648 
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649 J • ~ •• "!• ---~-•• '!'!' ••• ~--••• -~ .;. - • .;. • - • .;. ...... .;. .............. : .... -.;.- .. ~ ~ ....... 
658 ' 651 ' READY • PRINT 'HUO~t 
U2 ' 653 UU72 ~14767 U7BJ4 READYII JSR pC 1 BU~CI,R I CLEAR ALL 11o RING eurrr.Rs 
U4 UU76 3U506 31U84 RUDY! •ov PDLCR~J 0 SP 
655 U11B2 ~115165 011116 CLR CNC'L!IC R'J I I •C' A~D t t0f rLAGS 
656 011116 ~115165 0U876 CLR OOEVCN5J 
6~7 U1112 ~12765 0UUi 0U834 •ov ·~~MNfTY o COLUMN ( 05 l JSET TO COUNT TTY COLUMNS 
658 011128 06U65 0UU4 ADO R~ 1 COI,UMN ( 05 l ' NI'\W 
6" 081124 0SH61 014304 JSR Rl.' ~s~ 
668 081138 U5 n2 ,BYTE CH 1 Lr 
661 081132 l42522 042Ul 131 ,ASCII 'READY• 
662 081137 us 1 BYTE 3 
663 1 [YEN 
664 081141 016506 0018e4 READY2 I MOV PDI,CR, 0 SP 
665 U1144 084167 014324 JSR ·~·"'~ 666 081151 IU 812 ~12 ,BYTE CH 11,r 11,Y 
667 UU53 Ul ,s•Tt 
6U ,EVEN 
669 011154 08~165 000176 IOINIT! CLA 00[VCH5) 1 CLH O~~V ANO IOEV BYTES IN IISER ARO 
678 
671 
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672 J .. .;. .... ~'!···'!r··~<!--·~····--·~---.;. ..... .;. ..... .;. ... ·----~ .... ··---~ ........... 
6H I 
674 I EDIT • 
675 I 
676 I GET LINE, TRANSLAT~ IN!o TQ~~"So AN~ •ovE i,!NE INTO 
677 I USER CODE SPACE, otTH ALL ENTR!~~ "AO~ !'TO USER 
678 ) SYMBOL TABLE 0 ARRAY SPACEo A'!O STRING SPAC~, 
679 ' 681 081161 014767 01'1~1 EO! Tl JSR P~oi.INGET 
681 081164 U3U6 ecc EO tTL JNOHMAL INPUT LINE 
682 311166 121527 nuu 011225 CMPB ·~oot 1 "", •, Eor 1 CWErK EMPTY PROGHA~ 
683 31117~ 011336 BN[ ·~•DY» 1•~0 0 RETURN TO TTY !NPUT 
684 311176 011161 31"'2 JMP O[VERH JYES, OEV(CE NOT "'EAOY 
685 011202 014767 316146 ED IT I. I JSR Pc 1 TRAN 
686 311206 085201 INC ·~ 687 011210 0101'6 MOV ~~~ •I ~PI 
688 011212 316501 013UI •ov LINE 1H5) I Hi 
689 311216 160116 SUB ·~· cS~J 691 301223 112198 •ova CRt)•oRI 
691 011222 1U417 8HI EO I MM~O 
692 31122~ 0IU0B SWAB Rl 
693 311226 152UI 8158 CR1J•oRI 
694 011238 061531 ADO C H~) 1 H0 
695 311232 021021 177775 CHP I HI) 1 I 1 SCALAR 
696 011236 103111 BHIS EOIM•~o 
697 011241 016501 0001116 •ov COOECH5),H1 
698 381244 021621 003003 CMP ( ~P) 113 , rr TwrRE ARE ONI. Y 3 BYT£5 TWE;N THE L I "l 
699 011251 01UU 8N[ EO I SR(:H 1 cn~AT!N> 1. I \I( NO, C~ 4.~0 ~(ANC: fiELE. TE, 
700 011252 085016 CI,R I SP) 
701 011254 015UI 000102 CLR 21RI I 
702 031261 010407 BR tQISR.H 
703 001262 105765 00U77 ~OIMMEOITSTB IOEVCH'I 
704 011266 311334 BN[ EO! T 1 (CN~R£ IH" ST•TS FROH N"N.TTY 
705 001270 089167 000.54 JHP !~HtO 
706 081274 084767 01'660 EDISK!PIJSR PC 1 S~ !P~OI, 707 001301 ~10104 ED I SRCw I HOY R~, R• 1R~ POINTS TO LIN~NO or THE ''EW i.!Nl, 
708 011302 121127 00U25 CHPB CR~J ,o,~OF J0fSO) CONTAINS L~~GTH OF TH( NE• LI"E, 
709 ~111306 ~~1~52 BEQ EOIPU! 
7U ~01318 11ilU •ova (RiJ I HJ 
711 0111312 1111771 SM! EDIS~IP 
712 011314 011~201 INC R~ 
713 0111316 0IIU0J SWAB RJ 
714 01113211 1521U Bl SB CN~)•oR3 
715 011322 r615U AOO (H5J I HJ 
716 11013H 021327 171775 CH~ ( H3) o I 1 SCALAR 
71 j 011338 1113361 BHIS EO!S~IP 
718 3111332 ~2U1J CHP (H0J o(R3l 
719 031334 Ui357 awr EO !SKIP 
7211 1131336 3111036 BNt EOIPU! 
721 U1340 ~1'767 015614 ~OIPASSIJSR PC 1 S~IPEOI. 
722 001344 121121 0110Z25 CHPB CH1Jof 1 ~0F 
723 0013511 ~81421 BEQ ~OIOV~R 
724 0111352 11113J MOVB I H1J I HJ 
725 001354 1111771 BMI EUIPA~S 
726 001356 ~052~1 INC R1 
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727 ~0136~ 
728 001362 
rz~ n~~e~ 
730 0t1366 
731 ~01372 
732 001374 
TJJ 0114"0 
734 001424 
735 001410 
736 301412 
737 ~01414 
738 011416 
739 3f142i 
140 001422 
741 0U424 
742 U1426 
703 U1430 
744 U1432 
745 001434 
746 001436 
747 001440 
748 ~01444 
74~ U1450 
150 001452 
751 011454 
752 U14" 
753 U1461 
754 0t1462 
755 ~01464 
756 ~01466 
751 001470 
758 301472 
759 U1474 
760 311476 
761 011500 
762 001502 
763 0U504 
764 001506 
765 001510 
766 00t512 
767 011514 
768 0t1516 
769 011522 
770 001524 
771 001526 
772 001530 
773 011532 
774 011536 
775 001540 
776 001544 
771 011546 
778 001550 
779 011552 
780 311554 
781 001556 
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782 
78J 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
8~3 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
029 
830 
831 
832 
833 
834 
835 
836 

~11560 
001562 
011564 
001566 
001570 
001572 
101574 
001600 
0ft602 
001606 
001612 
0el614 

001620 
001624 
001630 
001632 
301634 
001636 
~01640 
001642 
001644 
001646 
001650 
~01652 
001654 
0U656 
311660 
U1664 
001666 
001670 
001672 
001674 
001676 
001700 
001704 
001706 
001710 
301712 
301714 
001716 
301720 
001n2 
001726 
301730 

000303 
15U33 
~ou~~ 
021327 
UJ362 
162H1 
~U5U 
016502 
02U04 
101403 
J2U31 
UU01 
305UI 
305720 
0053U 
013371 
160401 
0004~1 
005101 
161601 
016500 
0165U 
UU04 
U3401 
uuu 
0U121 
U5302 
003372 
0U701 
100433 
0014 73 
010402 
0~1602 
010203 
068103 
112322 
020315 
103775 
10,42 
001401 
005202 
030227 
001401 
10,022 
0102U 
012322 
02BJU 
103774 
010265 
008401 
U5122 
0202~3 
103775 
000441 
011500 

V021 

105140 
~01401 
00,210 
160101 
~10003 
~05203 
e42703 
161503 
066503 
020365 
111U2 
l00161 

~16502 
~U365 
~00401 
li14243 
"20215 
U1J75 
018315 
1t5t4J 
~10002 
~60100 
~00401 
114142 
020034 
1113 75 
116501 
010401 
012602 
000401 
1121H 
005302 
~02375 
121127 
~01411 
1111~2 
100412 
~05201 
000302 
152102 
061502 
022227 
103003 
l10112 

17777~ 

000002 
000004 
000032 
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00000l, 

080014 
000012 

016~24 

00022~ 

l,77775 
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SWAB 
8158 
ACO 
CM~ 

8HI5 
SUB 
MQV 
•ov 

EDICHGI CMP 
8~05 
CMP 
IHI 
c~~ 
TST 
DEC 
BGT 

ED I OVEN !SUB 
~~ 

EDIPUTI CV 
sue 
MOV 
•ov 

EDIMOD,ICMP 
8~0 
sue 
TST 
DEC 
BGT 
TST 
BMI 
SEQ 

EDICONTIMOV 
ADO 
•ov 
ADO 

EO l MOVE 1•ova 
CMP 
81,0 
TSTB 
BEQ 
INC 
BIT 
SEQ 
eva 
MOV 
MQV 
CMP 
B~O 
MQV 
BR 
C~R 
CMP 
8~0 
BR 

ED I GROW IMOV 
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TSTa 
eta 
INC 
sua 
•ov 
INC 
BIC 
sua 
AOO 
CMP 
81,05 

ERROV11 JHP 

, lPN Or 
•ov 
TST 
CHP 
81,0 
JSR 
CMP 
BHIS 
, ENOC 

ED(ROOMIMOV 
MOV 
BR 

EO(HVUPIMQV 
CMP 
BHI 
•ov 
C~RB 
•ov 
ADO 
BR 
MQVB 
CMP 
BHI 

EOISAMEIMQV 
MQV 
•ov 
BR 
MQVa 
OEC 
BGE 

EOIRI,CBICM'B 
BtQ 
MQVB 
BMI 
INC 
SWAB 
BISB 
ADO 
CM~ 
BH IS 
•ov 

·~ 1~1l•oR3 
IH'll~~ 
CR3) 1 o,scA~41R 
EDIPA~S 
12 0 R1 
PD~(R,) 1 RB 
G~BCT~ I R5 11 R2 
C HB ) 1 H4 ,•u -
C R0) 0 H1 . .. . 

C H0) 
CHI I• 
R2 
EQICH~ 
R~ 1 R1 ... 
Rl 
C ,,,, H1 
PQ~CR,),R0 
G~BCTH ( R5 11 R2 
I Rl) 1 H4 ... 
R~ 0 (RBI 
CRB)• 
RZ 
EDIMOQr 
R~ 
ED I GROW 
EQISAME 
R! 0 R2 
C~P) 1 R2 
Rio RJ 
R~o RJ 
CR3)• 1 CR2lo 
R~ 1 I R' I 
tDIMOVE 
•I R2l 
' .. 
R2 
R2ol1 
'.4 
CH2)• 
R2,CR'l 
CR31• 1 CR2l• 
R~ 0 1,0~RHCR5l 
,•6 
R2 1 1,0~REE C R5 I 
,•4 
CR2)o 
R2 1 R3 
'•4 
ED !SAME 
CH5 ) 1 H0 

•IR0l 
'•4 
RB 
Rl, 1 RB 
RB 1 R3 
R3 
~~~ RJ 
c R5), ~3 
~OrRE~CR5) ,RJ 
R3oHI~REECR5l 
,•6 
EHRQV~ 

tNOSTM 
R3o R2-
CR2)0 
R2 1 1,D~TRCR5) 
ED I ROOM 
P~ 0 UPPACK 
RZ 1 I,O~TRCR'! 
EHROV. 

1,0FR[~CR5) 1 R2 
R~ 0 1,0[RHCR5l 
,•4 
•(R2)1•P:'Jit 
R2 1 cR" 
EO I MV~P 
RJ 1 CR" 
• C R3) 

- R0 1 R2 
R~ 1 Rl 
'04 
•CRSio•IRZl 
RB 1 R4 
,.4 
I.INECH51 0 R0 
R~ 1 R1 
C~PI•oR2 

••• ,.,,., 141• 
Ri 
,•4 
CR1)of 1 EOr 
EO I JM~ 
CR~ ) 0 H2 
EOIRI,OC 

·~ Ri 
CR~)o 1 R2 
C R'lo HZ 
I R2)ool 1 SCA,AR 
EC I R~OC 
R.o(RZI 

olr A LINE IS CHANGEO WHICH IS 
oRrrrRENC[O H¥ THE READ PDINTER,AN F"" 
IPOI'ITER OR A GOSUR POI~T[R THEN THAT 
1 P" I "TFR MUST BE C"EAREO -

I Ri ~~ow • •c~ .. R~ ro CONTR.lCT I 

IAI.L. REF"ERENCES BY THE REA~ POINTER 
!WH(~H REFER TO "'N[S WHICH ARE MOVEO 
IB[CAUSE OF" EDITING MUST BE ~E~QCATi.O 

IR2 "OW POINTS TO BYTE ArTEH THE ,tor, 

I R2 'lOW HU THE "EW START or THE SY"TA8, 

I MOVE OOWN THE SYM~OLS', 

1R" "OW POINTS PAST THE "[W HIGHEST gyT[ 
,or conE, 

IR3 "OW HAS THE "EW START OF S¥MTAB, 

iRJ "OW HAS THE "EW VAI,U£ or L.OrREE, 
1 CHECK TO SEE THAT THERE I~ ENOUGH 

1CHECK TO SEl T>UT T~E SPACt: THAT W"L. 
1BE '-'SED IS •OT OCCUPIED BY ~TAJNGS 

J ~~0, MnVE THEM UP 
1 TRY AGAIN 

IGI.EAR THE POSSIBL-Y USED rti.LER 

1RP ''OW POINTS PAST 0"0 W(GHESf AYTE 
10r ~YMTAB"1 
1 ~ovr UP THE CODE, 

!MOVE fHE NEW I,INE INTO TH[ •OOE 1 



~ASIC\, MACX11 

837 0U732 
838 311736 
839 0111742 .. , aU74• 
84~ 

BAS I Cl, MACX11 

842 
84~ 

••• 145 
846 
847 
848 
849 
850 311751 
851 001752 
852 001756 
8'3 U1762 
854 001766 
855 a01778 
856 301772 
857 011776 
858 002000 
859 002004 
860 0S2006 
861 00211112 
862 3111201. 
863 01112016 
864 0111211120 
865 012022 
866 30202. 
U1 002026 
868 0S2030 
869 002032 
87a 012034 
871 002141 
872 382042 
873 002046 
874 002052 
8" ~02060 
876 U206• 
877 302070 
878 002014 
879 

V021 

U2712 
~1.767 
~00756 
0U167 

VU1 

012600 
31516, 
316504 
316501 
3"U2 
151102 
162702 
3063U 
320227 
191012 
362732 
060702 
361207 
300162 
300206 
31112. 
llllel&il 
17?036 
177046 
361100 
821165 
103.02 
310161 
112710 
~1276, 
~1'065 
~05061 
~85167 
308161 

22•MAR•73 

01UB2 
01521~ 

171ZU 

UU76 
3fa806 
080128 

081277 

010112 

088~82 

088e16 

015770 
Ul225 
177775 
000036 
176JU 
176JIII6 
080554 

16!t' ~AGE 15•3 

sua t2,cuJ 
tDIRt,OCIJ$R 

8R 
~~1SMl~EOI, 
EDIR\,~1 

EDIJM~I JMP EDIT 

J ..... '!-!'··-.,··-~·-···-···- ,..;. ... .;. .... .;. ... .;. ....... '!. ----- ~~- --·--

I 
I IHHED • IMMEOIA!E MgDt CoMMAND~ 
I 
I 
I 
I 

Do IMMEDIATE QNI,Y ~oMMANOS IR\1~ 1 LISTo SCRATCH, CLEAR, 
SAVE, AND 0~0) A~~ 5ET UP OT"EPS CUN•NU~~EPEOl r~R 
EXECUTE, 

I 
IMHEOI •ov 

C~R 

•ov 
•ov 
CI,R 
BiSB 
sue 
AS\, 
CHP 
8HI· 
ADO 
ADO 
ADO 

TAB~E4 I 1 WORO 
, WORD 
, WORD 
, WORD 
, WORD 

T8~4END I 1 WORD 
I M~STMT I AOD 

CMP 
81,0 
JHP 
MOVB 
MQV 
C~R 
C~R 
C~R 
JMP 

ISP)•IR~ 
OQeYC~5) 
PDSii!~IR5l 1 R4 
I.INE(M5) 1 R1 
Ril . 

CR\ J 1 ~2 
1 11,!S!oR2 
Ri! 

J Rljll ~lQW lolA'§ * 8YTES I"'N 1 ~'pUT L. t NF.. t 

JTAKr n~L.Y TioiiS [M"'E~, C"~~"'t F'PO"" "!0\'.TlY 

Ril 1 tT~1,4EN~•1ABLt4 
IMMSTMT 
02 1 R2 -
PC 1 R2 
1 RZ>, ~c 
"ST•fA8LE4 
RUNoTABI,E4 
SAVE•TAilLE• 
O\,OoTA8~E4 
SI;RAT~HoTAq~(4 1 ( 1 '~ •<TART! CODE 1 ABOVE l 
CI,UR•TAB\,[4 I(!N ISHRT• CODE, ABOVE! 
R~,R~ 
Rw,coutc•~> 
' .. 
ERRTRN 
o,Eor,cR•J 

ISEE 1r AN 1£Qfl CA~ BE riT ON THE "INE, 

o1 SCA\,AR 1 ~ !NE~n( R5l 
C~M~T!YIR~l IRf•<ET ALL CO~MN COUNTS 
CI,M~P~ 
CI,M~~P 
EXECUTE 



BASIC~ MACX11 Vf21 22•~AH•73 UIU pAGE 17 

880 1 IOLOI CO~MANO 
881 BUlat B16506 ~n•m~ o~o• MOV PQLIR,,SP 1 F"LVS~ OUT STSTEM 
882 Bi12~0~ ~114761 0UU~ JSR PO,JNI !SCR I SCRATCH 
883 euua 0U761 BB63U JSR P~ 1 CL~VARS 
184 ~02114 014761 ~15U~ JSR POt SCANPNO 1SCAN orr '*' 
88~ 0121211 3Bf767 011UIIII JS~ PO,C~KISET 1 CHECK AND. SET INPUT 

) 886 11112124 122127 111112111 CMPB 1H11•••,EOL 1MUST £NO ~I•E R !GHT 
ee; 11821311 3114112 8(Q OLOIII~ 
888 11112132 IIUU7 11117~12 JMP ERRSX' 
889 11112136 1111111107 177~1b OLOB~1 I JMP EO IT 1 THIS ~OES TME REST 
89~ 
891 I I SAV[' CO~•A•D 
892 11112142 1114707 1114756 SAVE I JSR PC I SCANPNO !SCAN OF"F 1#1 
893 1102146 U4H7 1111,1611 JSR PC I CHKOSET 1CHECK ANO SETaVP OUTPUT 
a94 Bil2152 1211227 IIIIBIIII2 CMPS R2 1 U IL!Nr PRINTER! 
895 Bi12156 01134114 8Lf LISTSV IN~I LIST TAKES OVER 
896 11112160 1104167 013336 JSR R~ 1 MS~OOEV 1 FnR L•T, START wt 2 roR•••Er.os 
89'1 BU164 014 il14 IIIII II I BYTE rr,rr,e 
898 ~U1711 , EVEN 
899 B021711 0Bf707 B126i16 L!STSVI JSR PC 1 LS!PROG 
9BI 312174 gU161 17667~ JMP R~AOY 
98~ 
9m2 I I~IU' COM~A•D 
903 IIBZ2811 81520~ LIST I INC ·~ 904 IIBZ2112 ~114767 B1U~6 JS~ P~ 1 rL!Nt 
9U IIU216 US7711 BCS Ll STSV 
9116 0022111 ~1121~ MOV fR21o ~1 1G~T AOOH OF COO£ Ll~E 
907 IIIUU 11176t BEQ ~ISTSV 11r UNOtr 1 NORMAL ~[ST 
918 1112214 1184761 312'H JSR '' 1 LS!\,OOP IL!Sf PAHT!A~ PROG~ 
909 B022211 1111161 176~52 JMP R~AOY 
9U 

8ASICL MACX11 VB21 22•MAA•73 1611115 PAGE 18 

911 I IRUNI COMMAND 
912 U2224 184767 18'174 •u~• JSA PC 1 CL~VAAS 
913 012231 0165~~ 01U16 •ov COOE I ~51 1 Hl. 
914 B02234 112102 0 IMLOOPI MOVB IH1)• 1R2 
915 302236 10~486 BMI D!.MNONO 
9U BB22411 ~a0sez SWAB R2 
917 0112242 152102 BI sa IR11•1A2 
918 302244 re1502 ADO f H5J,~2 
919 032246 311265 0i1Bi130 MQV IR2) 1 !,INENO(A5) 
920 Bll2252 112112 MOVB fA11•oR2 
921 312254 123227 300215 OIMNONOICMPB R2 1 • 1 Q[M 
922 B02260 0111415 SEQ OIMGO! 
923 B02262 1211227 110B221 CMPS A2,,,otr 
924 002266 ~11530 8tQ OEPGOT 
925 01122711 120227 011121~ CMPB R2 1 *,RANDOM 
Y26 3112274 0111504 atQ RNOGOI 
927 382276 120227 031122~ CMPB ~z,., !-OF' 
928 002302 0111537 8tQ 0 I MOONE 
929 0023B4 005331 otc A~ 
930 082336 ~114767 ~1~6~~ OErDUN I JSR PC,SKIPEOI, 
931 11112312 31117511 SR 0 I MLOOP 
932 3112314 112102 OIMGOTI •ova IR11•oR2 
933 002316 UB50t BMI tRAC! M 
93~ 0112320 0110302 SWAB A2 
935 1132322 1521~2 A[ SB fR1)•oA2 
936 002324 06158i AOO f A5) 1 R2 
937 3112326 122127 0002, CMPB IA11•••oLPAR 
938 0112332 0011011 aN£ tRRCIM 
939 1112334 01500~ CLR R3 
940 0112336 121121 0Bi1375 CMP8 (H11o*oiLIT1 
941 ~02342 ~01406 SEQ A~L.OC~ 
942 3B23H 122127 3011370 CMPB fH\I•o*ol.rT2 
943 ~~~23511 ~01071 BNE ERRCIM 
944 302352 1111~3 "0VB !R1J 1 R3 
945 302354 1U467 BM 1 EHRO I M 
946 3112356 ~BII3B3 SWAB A3 
947 111123611 3052B1 ALL0C11 INC ·~ 948 BiJ2362 152133 8[ SB IR1l•IR3 
949 002364 012704 177777 "0V *•lt R! 
958 01123711 122127 3082~7 CMPS IR11•o•,RPIR 
951 30237 4 ~iJ142~ 8[Q OOA""OC 
952 3B2376 124127 01111243 CMPB •(A1)t*· 1 CO"!MA 
~53 0112402 ~iJ1115~ 8NE EHRO! M 
954 302434 ~05231 INC A~ 
955 312406 ~15004 C~R A~ 
956 002410 121127 3B037~ CMPS CR1Joi 1 1LIT1 
951 3112414 ~01406 S(Q A~~OC2 
958 ~02416 122127 011i1J76 CMPB IA1l••*•IL!T2 
959 11112422 ~iJU44 BNE tARO I M 
~00 302424 1111~4 MOVB I R1Jo H4 
961 012426 1U442 BMI tHRO l M 
902 302430 3Bi13B4 SWAB •• 
963 0024J2 ~e5201 AL~OC21 INC ·~ Y64 ~02434 1521H S!SB fA11•1R4 
965 002436 122127 000237 CMPB !R11•••,RPAR 



BASIC~ MACX11 V0Z1 22oMARo73 16!15 PAGE ~e.1 

966 002442 011134 I~E E~ROIM 
967 012444 ~Z1227 177770 DOA~~OC I CMP IH21 ,1 1 ~VAA 
961 0124'1 ~11431 8£0 tAROIM 
909 012452 U24U ~~! DIMSC~R 
971 012454 015762 008814 TST 41RZI 
971 0112468 118125 .,~ t~ROIM 
972 U2462 B847t7 ""'" OIHSC~RIJSA P~,·~~oc JVAHIR21 oS51CR31 ,552141 
973 012466 U2127 0811~43 CMPB IR1t•••,COMMA 
974 0124 72 0111711 8£0 OIHGO! 
975 U2474 124127 UU11 CMPI •CAll ,,,£0~ 
976 312501 1111115 B~[ EHROIM 
977 012502 ~U201 I~C R~ 
978 002504 ~B065J !R DIH~OQP 
979 I R/oNDOH I U STA T£Mt~T 
981 012516 0U56' 011171 188164 RNOGOT I HOY RNOCT I R5 I 1 RND11 R~ I 
981 38U14 U2765 1811111 01U64 BISB t1,RNQtJA~I 
98Z 012522 U2127 0UZI1 CMPB IR1t•••,EO~ 
9!3 31U26 ~11642 ItO DIH~DUP 
9U UU31 011167 887114 JMP EHRSYN 
985 1125H 1881114 ERROl HI lOT 
986 , 1rNor S~ONG~R 
987 112536 042111 1U ,ASCII I I OM• 
988 ,ENOC 
9!9 , 1ror S~ONG~R 
9911 ,ASCII 
991 ,ENOC 

'~~~E~·~ O!M• 

992 112541 Ill ,BYTE I 
993 ,EVEN 
994 IIU42 011804 ERROEP I lOT 
995 , I'Nor S~ONG~R 
99t 312544 ~42111 111~ I A$C II \lOr\ 
997 ,ENDC 
998 I I'D' S~O~G~R 
999 o ASCII ' ~~~E~A~ O[P 

11111 1 ENOC 
11111 112547 1111 18YTt 

.un ,EVEN 
U03 0112,1 122127 UU~2 otrGOTI CHPB CR1J•,o,r~ 
U04 U2"4 e~~tJ72 BN£ ERAD[~ 
U05 112"6 112102 •ova IR1l•IR2 
1106 012561 3665U U0104 AOO ~O~CA" ,R2 
111B7 eU564 0857U TST CRII 
11U 012566 unn ·~t E~ROE~ 
UB9 012571 U2127 unn CMPB IA1J••·•~PlA 
1118 U2574 uuu INE [RROE~ 
U11 UU76 011112 MDV R~,CR~J 
U12 0126Bf 08U41 IR 0''0UN 
UH IU6U BUI., UU~6 0 I MOO~£ I C~R CI,H~T!YIR51 JR[•StT A~t, CO~UM~ COUNTS 
1814 IUU6 015167 175566 cv C~MNP~ 
U15 012612 0UU7 175564 CI,R c~•N~o~ uu 012616 0165B4 Ulll~ •ov ~OS ll~ I A5 J 1 R4 
1'17 012,22 016581 81811~ •ov CODE! H, 1 Ht 
U18 3UU6 121127 UU25 CMPS CA11t1 1 EOr 
1819 012,32 08UU 8~[ EXECUTE JSTART RUNNI•G"1 
U28 012634 014167 112U' ERRRU~I JSR R1 1 MS~ERA 

BASI Ct. MACX11 Va%1 22oHAAo73 16115 'AGE 18•2 

U2l , l'~or SI,ONGJR 
U22 302648 I$81U 122 ,ASCII \~PA\ 
U23 I ENDC 
U24 , 1ror S~ONG~R 
182, ,ASCII '~0 P~OGAAM' 
1826 I ENDC 
U27 3U643 101 ,BYTE 
U28 ,EVEN 
U29 002,44 819167 176278 JMP READ Vi 
U38 
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BASIC~ ~ACX11 Y021 22oMA~o73 16!15 'AU 2hl 

113~ 1113131 UUH INE ~A~~Mi 
1134 I RtTU~N AN5WU 
113' 1113132 062716 011116 CALLXI ADO •t,s~ 1 POP Sf ACK 
11Jt U3136 0112~2 MOY C~Zl ,~2 
1137 083141 •11411 au tHRrN& 
1131 083142 IU146 MOV R~t•C!Pl 
U39 U3144 au••• MDV R!t•CfPl 
U41 813146 0U54t MOY R't•CfPl 
1141 
1142 0131'' 3147U JSR P~tCRZl 
114~ 
11H 8831'2 auu' MOY ,,,,.,u 
114' 01131'4 312684 ~ov C~Pl•tR4 
114~ U31,. 812601 HOY CSPl•tR1 
1147 113161 311167 1774~4 j"' I~NOR' 
U41 1113164 3UH7 817~26 ERRrN11 HP EHRUrN 
U49 813171 311167 816454 ERRU11 JHP tRRSVN 
11'1 I AOVANCE TO NEX! TAB~E !NTR¥ 
11'1 813174 auu~ CAL~NHI MOY CfPl•tR3 
11'2 813176 0UUI HOY C'Pl•tRI 
11'~ 813211 362716 880118~ ADO tt, Cl~l 
11H 113204 111612 MOY ,~,,~2 

U" U32U 010738 IR CA~~CK 
11'6 

I ILETI 1157 ITATEHENT ROUTINE 
11'0 U3211 1UU2 ~tTl ~ova CRll•tR2 
11" U3212 111766 IHI E~RS•l I ~0! A PO I NrtR·, 
1161 U3214 311382 SWAI Rl 
1161 una U2182 II II C~i!•tRZ 
1162 813228 86UB2 AOO CR5),R2 
1163 U3222 014767 018~,. ASSIGN I JSR P; 1 GE!VAR 
1164 013226 122127 UU'4 CHPB C~il•tt,EQ 
uu 813232 81135t liNE [RRSXl JNO! EeSIGN, 
1166 813234 814767 11535~ JSR P~ttVA~ 
1167 
1161 , I'NOr mm 1169 BCI 
U71 1ENOC 
U71 
U72 813241 122127 UU11 CMPB CR1l•ot,EO~ 
U73 013244 UU51 IN£ ERRU~ 
1174 813246 014767 113772 JS~ P~, STQVAR 
U" 8032'2 
117~ 

0U6BI BR UECUIE 

1177 ,1r~or SNOST~ 
1171 ASSSTR I CMPB CRl.I•JtoEO~ 
1179 INE ERRIXl 
1181 JSR P~oSTgSVAR 
1111 BR EUCUit 
uez 1tNOC 
11U 
1184 
11U 

I IEoFI 
ENOl 

OR 'END' fTAT~MEN! 

1116 ~132,. 32U6' 88111~ £0,, CHP R~ 1 COQ£CR51 
1187 013261 183114 8HIS JMPRD¥. 

USI C~ ~ACX11 VU1 22aMARo7J 16115 PA~t 21o2 

1181 313262 0141&7 012236 JSR Rl,,HS'f 
1189 013266 IU 112 ,8¥TE CH,~r 
1198 0113271 IU 1 SYTE 
1191 ~03272 ,EVEN 
1192 013272 0U167 175~62 JMP EO IT 
1193 J ISTOP• S!ATE"EN! 
1194 013276 014167 012172 STOP I JSR R; 1 MSy 
1195 013302 IU 012 ,SYTE c~,~' 
U9~ 013304 "2123 050117 ,ASCII ~'TOP! 1197 013311 IBI ,S¥Tt 
1198 ~03312 ,EVEN 
1199 013312 0UU7 17"6~ JHPR0¥1 JMP R~AO¥ 
1200 

2..., ---
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uu 113712 111161 INE tMRSI! 
1312 113714 ~U827 U8i146 m• =~·~o!iE uu 113721 111415 
13~• 113722 121127 uezn CKPI Rl 1 • 1 @! 
1315 813726 ~tl412 lEO GOTO 
1316 113731 121127 1112,. CMPI RI 1 • 1 NE 
1317 113734 8114~7 8£Q GOTO 
uu 113736 018167 17671t JMP IG~OR~ 
1319 113742 112775 177777 Bill If RESfOAE I MOV ··~··~o~r"', 
~321 113751 118167 176711 JMP EXECUTE 
132~ 

BASIC~ HAC XU vu~ 22oMARo73 16115 PAGE 21 

U22 I I GOlUB t ANO IG0!01 HATEMENTS 
1323 :sm• 1324 113754 114767 117274 JSR P;onlNE 
1325 113761 uun ICI ERRSXt 
~J26 113762 122127 lllall CMPI 1Rll•tt 1 EDL 
1327 113766 111.132 8NC ERR IX! 
1321 U3771 • .,712 TST CR21 
1J29 113772 111425 lito ERR GO uu 113774 126127 177774 111214 CKPB .,,R~I••·,cosua 
1331 114U2 nun INE GONOSAV 
UJ2 U4114 ~usn BI8U2 MDV G~BCTR I R5 I 1 A3 
1333 114811 816JA3 A$L RJ 
1J34 114812 U65U 111114 ADD POLCR~I ,R3 
133S 114116 121365 111112 CKP R~oLIHITrR'I 
133t 114822 111116 IHI ERRDE~P 
UJ7 114124 ~u~u MOV R~oiR~I 
1338 114126 II SUS 111132 INC G~BCTRIR'I 
1339 814132 011211 GDNDSAV I MOV CH21 t~1 
1341 114134 ~18167 176~14 JMP EIECU!E 
13•~ Bl4841 081114 EARDEEPIIOT 
1342 ,lrNor S~ONG~R 
1343 114842 141117 114 ,ASCII \QND\ 
U44 1ENDC 
1J45 ,1ror S~ONG~R 
1346 ,ASCII 1 !i0SUU ~ESTED TnO DHPL Yl 
1J47 1 ENDC 
1348 184145 101 ,BVTE I 
1J49 1 EYEN 
1358 184846 118184 ERRGOI lOT 
1351 1 1fNDr S~ONG~R 
13'2 U4UI ~••us u~ 1 ASCII \~~N\ 
135J 1ENDC 
1354 ,1ror S~ONG~R 
13" ,ASCII 1 YNDEUNED ~! N£ 'IUM~[A r 
1U6 1ENDC 
1J57 114853 IWI 1B¥TE 
U" I EVEN un 184154 111117 11,71 tAASX61 JHP EHRSI' uu 
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un f I IFI ITATE•E~T ~OYTjNE 
1212 113316 n•167 115274 lrl 

~·· P~ 1 EVA~ 
12U n33zz 1131U cc I .NUM~ 
1214 113324 12U27 111144 CMPI CAll o~ 1 L£ 

) 1,215 anne 1137\7 11,0 EUSX~ 
ue~ 31JJU 12U27 IIIU4 CMPI CAll rt 1EQ 
1217 a13U6 11U14 IHI ERRSXl 
un 013J41 ~21U4 CMP SP 1 R4 
1219 113342 1835'~ 81,0 ERRPD3 
1211 113344 UZ146 MDVI CRi!•i•CSPI uu 113346 IIH61 IU2~4 JIR ,~,n·~ 
1212 uu 1 IFNDr SNOIT~ 
1214 ICC EARMx~ 
12U ,ENDC 
UlJ 
121 113352 111603 MQV I!PI+rR3 
Ull UJJ54 012611 MQV I'PI+oRI 
1219 113356 auu2 MQV C~PJ+oR2 
1221 113361 111146 MDV A r•CMPI 
1221 IIJJ62 115146 g~= •ISPI-
i22Z 113364 121227 177777 R2 1 ··~ 1223 113371 111411 BtQ 1•4 
1,224 113372 151216 BUB CA2J 1 !5PI 
1225 113374 .,,.u CI,R Rl 
122~ UU76 12B327 177777 CMP R~ot•l 
1227 113412 8114~1 BtQ 

~·· 1,221 113414 15UII Bill cA3J ·~· 1229 113416 0627U UIIU ADO 1~ 1 R2 
1231 113412 3027U IIIIU AOO ~~oR3 
1231 U3416 ell412 BR ,•6 
1232 UJ421 1223Z2 IFI.ODPI CMPI CR3J• 1 CR21+ un 113422 IIU47 INE I'COMP 
1234 U3424 an3u DEC Rl 
un 113426 112411 8~! I~I.ENU 
123t UJ431 085316 DEC C5PJ 
1237 UJ432 312372 BGE 1~1.00~ 
1231 113434 122327 111141 CMPI IR3J•r1BL 
1,239 en••• 311141 BNE If COM~ 
1241 113442 USJII DEC Rl 
1241 U3444 UZJ7J BGE lri~o 1242 113446 111417 BR 
1243 1134'1 01!716 IFLENDI TST c,,, 
1244 UJ4'2 n34n I I.E If SEQ 
1245 113454 122722 011141 CMPI 111, 0 C~ZJ+ uu 313461 UUJI IN£ I~COM~ 
1,247 183462 115316 DEC 1,,, 
1,241 183464 113~73 IGT 

··~· 1,249 113466 ~15726 IFSEQI TIT 1,,,. 
1.251 813471 11.2611 MQV c,,,., •• 
1.2'1 113472 112112 IFLECRI MDVI 1H1,J+ 1 R2 
1,252 113474 121227 111242 CMPB A2o•r!NEN 
1.2'3 183'11 0BHU BEQ ,•11 
1.2'4 313582 12UZ7 IIUU CMPB R2 1 ·~~0TC 
U" 113516 ~11.813 BNE ERASX7 

HASICL MAC XU Vl21 2Z.MAAo73 U!l5 PAGE 21•1 

1256 313511 121127 011244 C~PB Rlot1~E 
1257 313'14 ~11517 BEQ GDTO 
lUI 013516 129127 1112~~ C"PB RI 1 • 1 ~E 1259 113522 11151• B£Q GOTO 
1,261 al3524 121U7 IIU'4 C~PB RI 1 • 1 @:Q 
U61 a&35JI 311511 BEQ GDTO 
1262 113532 ~U167 177112 JMP IGNORE 
12U ~13536 310167 0161B6 ERRSX71 JMP ERRS X~ 
1264 113542 n2453 IFCOMPI BLT Cf.SGT 
12U al3544 015726 TST I,P,. 
1260 113546 ~UUI MQV I~PJ• 1 NI 
1267 113551 311424 9R ~~~LTH 
1268 113552 121127 nn•• I F~UMER I CMPI CH1)olrLE 
1,269 1135'6 113767 BLO ERRSX7 
127e 113568 121127 1112'4 CMPB IR1Jr1 1 E~ 
1271 003564 111364 IHI ERRSX7 
1272 UJ5t6 nuu CHP SP 1 A• 
1,273 313578 113436 ~LO EHRPD~ 
1274 U3572 ~16546 011842 •ov r•c2ti451r•IS•l 
1275 U3576 116546 uu•• HQV rACll~'lr•ISPJ 
1276 U3U2 112146 MQVB CNlJ•r•ISPI 
1277 113ou 114767 0UII~ JSR P~r EVAL 
1278 
1279 1 1rNor S~OSTH 
1281 BCS ERRMX~ 
1211 I ENOC 
1282 
1283 013611 u2ue MQV ISPI+oR3 
1,284 U3612 ~14767 113474 JSR P~r SU~ST~ 
1,285 113616 a111125 B£Q I[LEQM 
128& 013621 ~IU426 ILT I~LGTH 
1287 013622 1121'2 trLLTRI •ova IR1J• 1 R2 
1,288 113624 120227 011242 CMPB A2 1 t 1 !HE~ 
1289 ~U6J~ BI14U lEO ~·u 
1291 383632 121227 oenn CMPB R2o1 1 ~0TO 
1291 BU636 3811~6 INE ERRS X~ 
1292 IU641 121127 a an•• CMPB Rl 1 1 1 I.E 
1293 U3644 311443 IEQ GDTO 
1294 183646 121127 018~'2 CMPB Rlr.II.T 
129~ anna 111441 BEQ GOTO 
1296 3U654 123127 1112'1 CHPB RI,. 1 NE 
1297 U3061 111435 IEQ GOTO 
1298 U3662 ~11167 176762 JMP I~NOR~ 
1299 e83666 3811,07 BB'22~ ERRPD31 JMP E~RPD~ 
1318 
1JU 1 lrNDF U05TH 
1392 £RRMX4 I JMP ERRHI i 
1303 1 ENDC 
1314 
u.s 813672 015726 IFSGTI TST 1,,,. 
1306 113674 012611 •ov 1,,,.,Re 
1317 IU676 112112 IYLGTRI MOVB CNi!+ 1 R2 
1JIB 013718 121227 111242 CMPB n,•~!Ht~ 
1Je9 313714 di14U ~EQ ,•u 
1JU U37B6 12B227 nun CHPB R2 1 • 1 ~0TO 
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1361 l l RETURN I ST ATE"ENT 
1302 ~14168 122127 UB211 RUURNI C"P8 !Rll•••,£0~ 
1363 114164 911373 RN[ ERRSXt 
H64 114U6 016513 001032 MOV C~ICTR(R!I,A3 uu ~14172 92U27 UU~3 C"P R~, fJ~ 
1366 31•176 ~11413 BEO tRRR[! 
1367 314111 ~1!313 OEC RJ 
1368 11.112 ~UH5 100132 •ov R~ 1 GSICTR I R5) 
1309 314110 ~163~3 AS~ RJ 
1371 114111 ~065a3 lUI;< ADO PO~IR,),RJ 
1371 114114 115713 TST I H31 
1372 ~14116 ~~i4aJ BEii ERRRE! 
1373 114120 ~11301 •ov !R31t H~ 
1374 104122 aae161 176526 JMP EXECU!E 
1375 
1370 , 1rNor SNOSTH 
1377 ERRMX5 I JMP ERRM I X 
1378 ,ENDC 
1379 
13ea 114126 IIU14 ERUETI loT 
1381 ,lrNDr S~ONG~R 
1J82 01.131 141122 107 I ASC 11 \RIG\ 
1J8J 1 ENDC 
1384 ,lrDr S~ONG~R 
1385 ,ASCII I HETU~N RtrORE G~SUB I 
138~ 1 ENDC 
1387 984133 Ill 1 8YTE ~ 
1388 I EVEN 
1389 
1391 ' I PoRI STATEMENT 
1391 01•1H 110146 rORI "0V Rl,,ol ~P) 
1392 014136 015J16 DEC !SPI , "oc ~r T"E •ro••' 
1393 014141 112112 •ova CRll•••z 
1394 014142 11~7H BM I ERRSXO un 114144 a1n12 SWAB R2 -
1J96 114146 U2U2 BISB IR11•tR2 
1J97 914151 161512 ADD ,.,1.~2 
1398 ~~4152 ~21227 177777 CMP IR21ti 1 SVAR 
1J99 114156 11173~ B[Q ERRSX~ 
1411 114161 122127 ~~~254 CMPB !Hli•••,EQ 
14~1 314164 001J33 INE ERRSX~ 
1432 014166 ~10265 30U22 MOY R2 1 VAHSAV!q5) 1 CVAR or T"E rOR) 
1403 014172 014767 0044211 JSR Pl;,EVA~ 
1404 
1•U ,lrNor SNOSTH 
141~ acs EHRMX~ 
1417 1 £NOC 
14U 
1•09 014176 012765 177777 lUlU MOV hl.oS,UAVfR51 JPOH~E TO SCA~AR 1 
141J 1114214 IIU167 013134 ,JSR P; 1 STOVAR 
1411 01•211 122127 011241 CMPB IR11••• 1 TO 
1412 01114214 0111311 ~Nt ERRSXt 
1413 014216 014767 014374 JSR P,,[VA~ 
1414 
1415 1 !PNDP SNOSTH 
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1416 ICS EHRMX' 
1417 I ENDC 
1418 
1419 ~1'222 016565 10n•1 0B0124 MOY r 4C1 C ~5 I, S51SAV IR5l 
14211 3142311 ~16>6> 31111142 Alll26 MQV rAC21 H51 1 SS2SAV c•5t I I~ I MIT or THE roR) 
1421 0114236 ~151165 0BIIII41 c~• rAC1CH51 
1422 1114242 012765 ~10181 011042 MOV t1 1 FA~21R~) J ASSIIMED STEP Is 1·,1 
1423 0114251 121127 01112111 CMPB C H11t*t EO I, 
1424 01114254 0111411 8EQ FORONE 
1425 0114256 122127 001241 CMPB CR11•ri 1 ST~P 
1426 0114262 ~111274 BNE ERRSXO 
1427 3114264 0114767 011.326 JSR P~ 1 EVA~ JIFAC "AS T"E STEP) 
1428 
1429 1 IFNOP SNOSTH 
1•31 BCS EHRMX!i 
1•31 
1432 

I ENDC 

1433 ~042711 121127 ~012111 CMPB IR1l•*•Eo~ 
1434 014214 1111267 BNE EHRSX~ 
1435 0t4276 0152111 rORO~IE I INC R1 
1430 3114301 016513 UU31 MOV ~jN[NOIR'l 1 R3 
1437 004304 010432 8R rOR~OOK 
1438 014306 eii47H 012646 rORSKIPIJSR P9,SKIPEO~ 
1439 014312 1111112 roR~OOK I MOVB !R11t H2 
14411 11114314 110411 BM I rORNOI. 
1441 114316 0115201 INC R1 
1442 1111.3211 0013~2 SWAB ·~ 1443 0114322 152102 B ISS IR11•tR2 
1444 0B4324 1615B2 ADO I R5) ,~2 
1445 314326 3212~7 177775 CMP c•21,•,sc•~•· 
1446 014332 113101 BMIS rORNO~ 
1447 ~114334 011203 MDV I H21t HJ JITMr I,IN[NO WMI~E ~OO•I'IGI 
1448 ~04336 121127 ~U22~ PORNO~ I CMPS I R~ lo'o EOF 
1049 01143•2 ~01421 8[Q ERR4WD 
145i) 0114344 121127 011211 C"PB IR11t~ 1 NEXT l T~E CODE IS NOW BEING SEARC"EO 
1451 01)4351 ?-11421 SEQ PORNEXT J POHEWARD rRO" T"E •PORI POR A NEXT "IT" 
1452 114352 121127 011112113 CMPB I R11tll·/oR I T"E SAME YAR 1 Ir I[Orl OR A'-IOTHE.R 'F'QR' 
14~3 114356 ~11353 BNE rORS~ I P tWIT" THE SAME VAR IS rOUND riRSTfERRQP, 
1454 01)43611 0152111 INC ·~ 1455 0114362 111102 MOV8 ( Rllt R2 
1450 lil4364 Uil751 BMI PORS~ I P 
1457 014366 ~15211 INC R~ 
1458 01)43711 "1112312 SWAB R2 
1459 1104372 1521"2 8 I 58 1R11•1R2 
146i) "114374 ~01502 ADD CR51 1 HZ 
1461 014376 ~2il265 0181122 CMP R2 1 VARSAVCR5) 
1462 lil4402 081341 BNE PDRS~IP 
1463 004414 31011134 ERR4WO I lOT 
1404 , IF Nor S~ONG~R 
1405 0114406 053506 116 I ASCII '~WN' 
1466 1 ENOC 
1407 , 1ror S~ONG~R 
1468 ,ASCII 1 ~OR WITHOUT N£XT I 
1469 ,ENDC 
1470 014411 au I BYTE ~ 

- I 
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1H1 I EVEN • 
1472 114412 062711 UIIU FQIINEXTIIOO m~~~2 1473 114416 111U2 MQYI 
1,474 al4421 1.18732 IMI FOIISKlP 
147~ U4422 aU211 INC "' 147~ al4424 nnu SNAa 112 
1477 814426 152112 Bill IR1)+1R2 
1,411 114431 nuu ADD '"'I ,~2 
1419 U4432 128265 Ull22 CMP R2 0 YA~~AVIA51 
1,481 314436 01U23 BNE rORSM IP 
1081 114441 121127 mu211 CMPa IMI.Io ~ 1 EOL 
1482 114444 nu~e BN£ ERSXU 
1483 U4446 162701 111114 sua 114,11~ 
1484 U44~2 116621 0UII1 •ova 1l,loiR11+ I PUT A~DA OF THE I FOAl ArTER THE t~[li'T' I 

1485 U44'6 111621 ~ova c'Pio!R1l+ I(TMATS WHAT THE 2+4+4 BVTES ARE FORI 
1,486 114461 116521 nun •ova SUSAHI.IR" 1 11111+1PilT THE LIMIT ArTER THAT I 
1,n1 U4464 116521 U8124 MOYa S"UYIR" 1 IRU+ 
148. 114471 116521 Ull27 MOYI SUUY*I.CR" o1A1l+ 
1,419 014474 116521 un2~ MOVI SUSAV(R,, CRU+ 
1,491 114511 116521. 011141 MOVa rAC1+11"" I (AI. I+ I PUT THE STEP ArTER THAT 1 
1,491 114514 1U521 011141 •ova YAC1(R51 1 1A1l+ 
1,492 al4511 116521 111143 •ova rAC2+1,CR51 1 1R11+ 
1,493 114514 116521 111142 •ova YAC2CH51 0 CA1l+ 
1,494 U45ZI nnu MOY II~, (Spl I PUT THE SUMCH LINENO 0" THE STACM 0 
1,495 114522 116546 118141 •ov FACI,I~Sio•CSPI I PUT SCNCSTEPI ON THE STACM 1 
149t 814526 111.112 aNE ~:~21~5loiSPI 1497 114531 au5u 111142 •ov 
1491 114534 11.6546 111126 •ov Sf2SAYCR, 1 •CSPI IPUT THE LIMIT 0" THE STACK I 

14" 114541 U6546 111124 HOY S'UAVCR5J,•CSPI 
1tll 114544 al4767 014146 JSR P~oEVAL JG£T THE CURRENT VALUE or THF INDEX, uu 114558 ~14767 e12n~ JSR P~ 1 SU8STK 1 SUBTRACT !HE L 1•1 T, 
1tl2 014554 011421 BEQ rORGOYO uu 114556 ue4n IMI FORLTLM 
1U' U4561 115726 rORGTLM I TST CIPI+ un 114562 111417 '"' FORGO 
1U6 114564 111484 IR FORi!ERO 
1U7 114566 1111.67 .. ,.,~ EIIIXUI JMP EIIRSX~ 
1UI ... ,72 115726 rORLTLMITST ,,,1 • 
1U' 114574 111112 IP~ FORGO uu 114576 il12665 .... ~. FORl[IIO I HOY C ,, J+o ~I NtNO f R'l 
1t11 114612 115U1 1777~4 CLRa •~41Rll 
U12 114616 115161 17716, CLRB •U!A~I 
1tU 114612 115211 INC R~ 
U14 314614 111167 176U4 JMP EXECUIE 
151' 014621 U5726 rORGOGOITST liP I• uu 114622 en726 FORGO I TST 1¥PI+ 
U17 114624 116146 1777~, •ova •&31RIIo•ISPI uu 114631 116166 177764 111111, •ova •14CR\l o1CSPl 
1U9 114636 012611 HOY IIP!+oRl 
1'ZI 114641 UIU7 176114 JMP IG~OR~ 
1U1 1 EOT 
1U2 
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1U3 I •ouReE rl~E •J 
1U4 I INEXT' STlTE~tNJ 
1U5 114644 en1ea NEXT I C~R R 
1,2~ U4646 1521.12 I lSI IRll•oR2 
1527 114651 011312 SMA I R2 
1521 114652 152102 8151 CR"•oR2 
152' al4654 a2un 01111, CMP R2oLO~R£ECAtl 1 JU~T TO PHEYENT AN •XM TRAP 1 
1~31 114661 1U131 I HIS ERRNEX! 
uu 114662 1222Z7 0U2U CMPI CA2J•tt,rOA 
1'32 314666 111.126 liNE ERRNEX! uu 084611 0U7'1 018111 AOD t,I,Rl 
1U4 al4674 112133 •ova ClllJ+oR3 
1535 014676 111525 BMI ERRSX2 
1536 314701 unu SWAB R3 
UJ7 a047U uun Bill c Milo ~3 
U31 004704 0615U AOD (R51 1 H3 
1'39 014706 615311 OEC R~ 
1~41 014711 122122 CMPB Cllll+o CR21• 
1541 114712 011114 INE ERRNEXT 
1t42 114714 121122 CMPB IRlloiR2l• 
1,43 084716 auu2 IN[ ERRNEXT 
1H4 014721 121221 1112'4 CHPI CH21ot;Eo 
1545 084724 38lU7 BNE ERRNEXT 
1t46 314726 3U365 Bllil22 •ov R~tVAMSAYCA5l ISAYr VARIABLE ADDRESS'1 
1~47 U4732 ~2U27 171717 CMP CR3J 1 t 1 SYAR 
1548 U4736 aeuu BEQ ERRSU 
l,t49 Bl4741 ~22327 177775 CMP (R31• 1•,SCALAR 
use 01f744 ~•Hal. IEQ ,+4 
1,1 314746 31UU NOV (R3IoH3 
1,2 Bl4751 ~12365 U8141 •ov 1~31+ 1 rAC1CR'I I PUT T"E FOR YAR YA~UE I~TO rAt, uu ~14754 01U65 UU42 MOY CH31t~AC21~, 
15~4 014761 ?B53at OEC N~ 
1555 014762 114146 •ova •IR1Jo•ISPI I PUT S'EP ON THE STACK', 
1~50 014764 114166 01111111 MOYI •IR11o1CSPI 
1551 0IH71 114146 •ova •CRI.I o•ISPI 
1ne 014772 114166 U0Z81 ~OVB •IRI.IoUSPI 
1"9 01H76 111665 11112~ •ov ( ~p lo ~S2SAY ( R51 I SAVE SGN(STEPl, 
1t61 SB5U2 nun IN£ ,•u au U5184 nun 011112 011126 MOY 21 SPIt SS25AV CRS l 
1562 115112 ill4767 UU52 JSR PC 1ADQ5TK 
U63 315U6 ~16546 011342 •ov F AC2 ( ~5 lo • C SP l 
1"4 BUI22 ~16546 181141 NOV rACI.I~'Io•CSPI 
1~U 3151126 114146 HOYB •CRI.lt•ISPI 
1566 3U031 114166 111111 •ova •IR1Jo11SPI 
1567 015134 114146 •ova •IRI.Io•CSPI 
U61 BUa36 114166 I IIIII. •ova •!R11o11SPI 
1~69 013142 ~14767 112244 JSR P~ 1 SU~STK 
1~70 015146 181417 BEQ NEXGD 
1~71 il15UI 111414 BMI N~-LT~H 
1~72 015152 315765 011126 NExGTLM I TST S~25AV(R51 
1HJ 3UU6 1104U BMi NUGO 
1'14 315161 081403 IR N~XtNQ 
1575 315162 015765 Ull26 NEXL TLH I TST S~2SAYIR5J 
1~76 31'166 1aue1 BP~ N~XGO 
1)77 015e7B 1&5141 NEXEND I CLRS •IR1l 
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1578 ~15072 U5941 c~Ra •( R1 l 
1~7Y 3150 7 4 J62701 30001~ ADO •151R1 ,,u 3U,UJ liZOiO CMP (~~l•r(SPI• JTHR~W AWAy INCREMENTED !Nn~y, 
1>81 U51B2 080167 17,46 JMP EXECU!E 
1582 105106 114146 NEXGO I •ova •!R1li•C5Pl 
1583 305110 1H166 00U01 •ova •CR1111(SP) 
1~84 005114 012U1 MQV C~Pl•1Rl 
158~ n5116 012665 ~00040 MOV C~P)• 1 PAC1CR5) 1STOOE THE I'•CNEMENTED I'DEX, 
1~86 005122 d12665 000042 MOV CSP)• 1FAC2CR5l 
1587 015126 012765 177777 010024 MQV ••1 1 S~1SAVCR5) 
1588 BU1J4 U47t7 012104 JSR PC 1STOVAR 
1589 115149 0U167 175,~4 JMP 1 (iNQR~ 
U99 105144 BUU4 EARNEXT II OT 
1591 ,lFNor S~ONG~R 
1'92 005146 041116 u~ 1 ASC 11 \NBr\ 
1593 I ENOC 
15.94 ,1ror S~ONG~R 
1595 , ASC 11 I NEXT BEFORE PORI 
1~96 1 ENOC 
UY7 005151 008 ,BYTE 
1598 I EVEN 
1599 005152 ~00107 104,72 ERRSX21 JMP EHRSX5 
16U 
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16~1 I I PRINT' STA TrMENT 
1612 305156 121127 Ufil61 PR! NT I CMPa CR1)10 1 POUND 11 s l T '"'RI~T h/1 ·,._tt 
1633 115162 001016 BNE PRNT31 
1614 0"164 ~05201 INC ·~ 16~5 305166 ~0476? ~83140 JSR Pg 1CHKOSET I C"ECK C"ANNEI. A~O SEhUP 11n 
1636 335172 '35N2 TST Ri 1 DOlCE CODE 
1637 305174 ~01403 BEO co~o~•H 
1638 305176 0102U 005320 ~U0J4 •ov TAB~5!Ri l 1 ~OLU"~ I R• l J ~JON .. TTY CO!..Uf"!N '"0tJ;~T 
1009 0050!04 1ii127 U0201 COLONC~ I CMPa CRt> ,o,to~ 1D~N 1 T ~EED CO,ON IF NOT"I'IG 
1610 305211 001403 B(Q PRNTB~ I FOLLOWS NUMBER 
1611 3U212 122127 081260 CMPB IR1l• 1o,CDLON 
1612 305216 0U355 BNE EHR$Xi 
1613 305229 121121 30U43 PRNT011 CMPS I H1) 1 ., COMHA 
1614 005224 30{440 SEQ PHI CM 
1615 005226 121127 33~236 CHPS CRll1• 1SEM! 
1616 005232 301440 SEQ PRUO!H 
1617 3052H 121127 303201 CMPB CH"10 1EOI, 
1610 105240 ~01435 BEQ PRfBO!H 
1619 
1620 1 IF Dr $N0 5TH 
1621 305242 121127 3032'7 CMPB CH1)oi 1SQUOT 1C"£C~ PH!NT oTR!NG 
1622 3~5246 ~01513 BEQ PRISTK 
1623 305253 121127 BB0256 CMPB CRll1•,oouor 
1624 335254 331510 8£0 PRISTH 
1625 335256 121127 3300!7~ CMP8 CRt) 10 1 TAB 10R TAR FUNCTION 
1620 005262 ~01532 BEQ PR!TB 
1627 I ENDC 
162B 
1629 005264 "04707 003326 JSR P!i1 EVA I, 
1630 
1631 , IPNDr SNOSTH 
1630! acs PH 1ST~ 
1633 I ENDC 
1634 
1635 335270 30!7527 .~03034 090074 CMP ·~o~UMN c "',, o • 
1636 305276 181402 a~os ••• 
1637 305330 U4767 000326 JSR P!; 1PRINCR 
1638 305334 ~04767 310.,0 JSR PC 1 NUMSG" 
1639 J05310 ·~16676 I WORD PUTCHAH 
1640 at5312 0~4167 310Z04 JSR ~~~MS.OOEV 
1041 ~35310 148 I ASC 11 
1642 035317 008 , BYTE e 
164J I EVEN 
1644 ~15328 ~004~5 BR PH I SO!H 
1645 
1646 "'329 TA8~5 ••• z 
1647 ~~5322 ~304~0 • C~MNPP 
1648 J0'3324 ~ea4~2 CI,MN~P 
1049 
1651 
1651 
1652 , tFNor S NOSTH 
1653 PRfSTR 1 •ov C~P)oiR2 
10;4 INC R2 
16;; BEQ PR t sor~ 
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1656 c~R -3 
1057 BISI •IR2loR3 
16~1 ADD l~oR2 
1659 PRf~OOPICMP ••OLUHNC R5l, t1U 
1661 8~0 ,.6 
1661 JSR PCoPRINCR 
1062 •ova CR2J+oR8 
1663 JSR P~, PUICH&R 
1664 OEC R3 
1665 BG! PR I ~OOP 
1666 8R PR I BOIH 
1667 I ENDC 
1668 
1669 31'326 014167 011171 PRICH I JSR R1oM5~0DEV 
1671 0UJ32 141 Ill ,BYTE Bl,,l 
1671 0153H 121127 018211 PRfBOTW I CHPB C H1 J ,o 1 £01, 
1672 3UHI eeuu IN£ PRIMO HE 
U7J 3UJ42 884767 nnu JSR P~ 1 PRI NCR 
1674 a85J46 018441 8R PHIJHP 
1675 3UJ51 122127 un•3 PR fHORE I CHPB CRiJ+JI 1COHHA 
1676 315354 01U27 BNE PRISEHI 
1677 U5J56 J175U 0111~4 PRI COHH I HOY •co~UHN I R) l 1 Rl 
1671 ai5J62 081431 B[Q PH IT£~! 
1679 385364 321827 311171 CHP Rl,.7t 
16U IUJ71 311425 8£0 PRIT£'! 
1681 IUJ72 11J4U ·~o ,•u 
1682 085374 084767 UIU2 JSR P~ 1 PRINCR 
1683 0854PI 381421 BR PR!f£'! 
1684 385412 028827 BU852 CHP Rt,.5i 
16U 01'4~6 081416 B[Q PRITEH 
1686 315418 121827 3U8J4 CHP Rl 1 IJ~ 
1687 U5414 811413 SEQ PR ITE'! 
1t88 U5416 02U27 310116 CHP RiloU! 
H89 U5422 111411 BEQ PRITE'! 
1698 315424 ~14167 IU172 J$R ~~~HS!iODEV 
1691 315431 848 ,ASCII 
1692 085431 IU ,BYTE I 
U9J 1 EYEN 
1694 385432 318751 BR PRICOHH 
16U 3154J4 U4127 8U2~6 PRISEHIICHPB •CR1JJO,SEMI 
169~ . ., .. , 811267 BNE PRNTJ; 
1697 385442 ~1'281 INC R~ 
1698 01~444 12i127 8112111 PRITESTCCHPB CR1),1 0 EO~ 
1699 U5458 U126~ BNE PRNU~ 
1788 885452 815221 PRfJHP( INC R~ 
17B1 815454 012765 .... ~. 111134 MQY o9~HNI!Y, Ce~UMN C 05 l IRE•SET TO TTY CO~UHN COUNT 
1712 315462 ~61565 818134 ADD R5, COWMN C R5l 
1703 085466 185165 811876 CLRB ODEVC~5J 
1714 U5472 ~18167 17'1'• JHP EXtcU!E 
17U 
1716 I !PDP INOSTH 
1707 U5476 1121U PRIS1R( MQVB CHt)+jR~ ISAYr OPEN QUOTE C~AR vaa .. , .. 122127 811377 CMPB CRlJ+o0 1 TEXT 1 Tr~T ro• Tl H BVTE vu 085504 011222 PRISJI BNE ERRS Xi 
1711 085586 112102 PRISHI •ova IR1J+JR2 I GET NHT C~•R 
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1711 085511 011776 BEO PHIST1 
1712 815512 128203 CHPB R2oR3 I C•LCK CLOSE QUOTE 
1713 885514 111787 lEO PRIBO!~ 
1714 085516 128227 0882111 CHPB R2oi 0 E0L I C"i.CK END LINE 
1715 385522 011613 BEQ EHRSX~ 

171! U5524 021527 810834 8U111 CMP 090~UHNCR~I o01U 
1717 U5532 1JJ402 a~o I 06 
1718 085534 084767 0UB72 JSR PC 1 PR INCA 
1719 285548 011281 MQY R2,R0 
1728 385542 814767 011130 JSR PC 1 PU!CHAH 
1721 U5546 ~89757 BR PRIST1 
1722 
1723 085558 18~721 PRITB I TSTB C R11 + 
1724 8855~2 ~84767 a83e•e JSR P~ 1 EYAI, 
1725 085556 314767 086222 JSR PCoiN! 
1726 885562 122127 080237 CHPB CR1J•o•,RPAR 
1727 085566 081346 BNE PRISJ 
1728 015571 1165~2 010042 MOVS rAC2CH~J,H2 !GET rN VALUE 
172Y 885574 167532 00U34 sus •CO~UHNCR~I ,P2 1 CeHPuTE o SPACES 
1730 ae,.ee ~20227 0U1lfl PR!TBII CMP R2 1 o72 1 
1731 88,.84 183403 8~0 PR I TB~ 
17J2 U56B6 162702 neue sus 172,,~2 
17JJ 085612 3118772 BR PR I TBW 
1734 015614 ~15302 PR I TB11 OEC R2 
17J5 ~05616 1118646 BHI PRIBOI~ 
17J~ ~B5628 312711 Btalil•t •ov •BL, AI 
17J7 085624 ~14767 au~~· JSR P~ 1 PUICHAH 
17J8 385638 0118771 BR PH ITB; 
1739 , ENDC 
1748 I 
1741 885632 ~141&7 8B7~64 PRINCRI JSR R1 t MS~oDE V 
1742 01,.36 U5 U2 , BYTE CH 1 ~r 
1743 815648 Ill , ant a 
1744 ~15642 ,EVEN 
1745 8B'042 ~85175 301~34 C~R •COLUMN C R5 l 
1746 01,646 0Ba237 RT5 ·~ 1747 
1748 

'I 
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18" 006234 ~89167 0134U ERRSXSI JMP ERRSX' 
1860 
1861 ,lrNor SNOST~ 
1862 INPSTRI •ov 'iNECH51 1 R3 
1863 •ov R~ 1 R2 
1864 CMPB CM3)•1tCR 
1865 BNE ,.4 
1866 •ov ~2~·c~PI 
18&7 sua U,CS~) 
18&8 MDV R~1•C~P) 
1969 sua R2 1 C S~) 
U70 DEC CSP) 
1871 a EO INPNU~~ 
1972 HOY SP 1R2 
1173 ADO n 1R2 
1874 JSR PC1H.KESTM 
1875 I NPNNU~ I JSR P~ 1 ST9SV AM 
1876 TST C~PI• 
1877 CMPB CH11•1•,co••• 
1878 BNE INPENQ 
1879 TST C~PI• 
1881 JHP INPY0; 
1881 INPNU~~IHOV ••11 (~P) 
1882 BR INPNNYI. 
1883 1 ENDC 
1884 
1185 0161141 081211 mm: 1 WORD E~~~RN 1886 016242 011167 011571 JMP 
1887 
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18BB ' IRUO• STATEMENT 
1689 306246 112102 RUDI •ova CR11•1R2 
1191 106250 181771 BHI EHRSX9 
1891 006252 91U02 SWAB Hi 
1892 316254 152112 BISB CR11•1R2 
1893 006256 161502 ADO CR5) oH2 
1894 316261 314767 115320 JSR P~ 1 G£IVAR 
1895 016264 311533 110114 MQV OPO~ (.,I R3 
1896 016271 311444 BEO EHRCA!A 
1897 016272 321327 177777 CHP ·~I I•~ 1898 116276 311451 SEQ RUSR~H 
1899 0uue 121327 01eill CHPB CRJI ,o,Eo~ 
19ee 016304 011451 BEQ REAr! NO 
1901 016316 122327 011243 CHPI CR3)• 1t,co••• 
1902 006312 Jl1136 BN[ R~ADBAO 
1903 016314 1113e2 RUOCOT I MDVI CR3) 1 HZ 
19B4 
19n ,lrNor SNOSTH 
1906 CHPB R2 1 t,~OUDTE 
1907 8£0 R(ADO! 
19e8 CHPB R2 1 I, ~QUOTE 
1909 no RUOO! 
1YU ,ENOC 
1911 
1912 ~16316 ~04767 006142 JSR P~1L.ITEV4~ 
1913 U6322 ~00432 BR Rpoaio 
1914 006324 010346 MDV R~1•C~P) 
1915 306326 084761 010712 JSR P~ 1 STUV AR 
1916 016332 012603 RUOOUNIMOV (5P)• 1R3 
1917 0163H 121327 000201 CMPB CHJ),0 1 EOI, 
1918 006340 ~01403 8£0 ,•u 
1919 006342 121321 900243 CMPB CRJ)of 1 COMM4 
1920 006346 001020 IN£ RUDBAO 
1921 006350 010375 001004 MOV RJ 1 fPQI,(R~) 
1922 006354 1~2127 000243 CMPB CRS.)•ri 1COMMA 
1923 mi6361 001732 8EQ R£A0 
1924 006362 126127 177777 000201 CMPB •1CR1) 1 •,Eo~ 
192~ 006370 001321 BN£ EHRSX8 
1926 006372 000167 1742,~ JHP EXECUTE 
1 Y27 016376 015175 000U4 READOUT I CI,R OPO"' H5) 
1928 016402 00U04 ERROAUC lOT 
192Y , IF NOr SI,ONC~R 
1Y3~ ~16404 041517 ~04 I ASCII \DOD\ 
1931 

1 ENDC 
1932 ,1r0r SI,ONG~R 
193J ,ASCII 1 0UT or DAU' 
1934 

I ENOC 
193~ 016407 000 I BYTE 
1936 

1 EVEN 
1Y37 016410 005075 0001U4 READBAO I C~R O~O~(H5) 
1938 006414 0UU4 lOT 
1939 , IFNDr SI,ONG£R 
1940 006416 ~42102 122 ,ASCII \80R\ 
1 Y41 

I £NOC 
1Y42 , tror SI,ONC£H 
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~749 I It NPUT' ST ATEME~T 
1751 U~651 12H65 unu INPUT I CMP R11 CODE ( R51 
1751 U5654 111906 8~1 lNPYE~ 
1752 U5656 014167 007~114 JSR Ht1 MS~ERR 
17~3 ,Ir~or SI.O~G~R 
1154 005662 ~46111 u~ I ASC ll \II,~\ ) 
11~5 1 ENOC 
1756 ,1ror SI.ONG~R 
1757 I ASCII I li.I.E~AI. NO~' 
11~8 I ENOC 
17~9 015665 000 1 9YTt a 
1761 I EVEN 
1761 005666 018167 173246 JMP R~AOH 
1762 005672 115065 UBI~2 INPYES I CI.RB T3CR5! 
1763 U5676 115065 0UB77 CI.RB IOEV I R51 1 R£~£T t•P~T TO TTY 
1764 BU702 U1U7 01182~1 CHP8 CR1)1t 1 POU~O 1 IS IT I I NPU! IN I ·, ' If' 
1765 015786 uuu 8N£ I ~PYB~ 
1766 1057111 115265 0UB62 !NCB T~l R5 I 
1767 005714 085201 INC R1 
1768 105716 014767 002,02 JSR PC 1 C~KIS£T ICHEr.K C"ANN£1. ANO SET.UP INPUT 
1769 015722 122127 UU60 CMPB (R11•1t,C01.0N 
1770 U5726 311142 BNE ERRSXD 
1771 U5731 010746 INJI!Yt1 I MOV P~l" C 'PI 
1772 815732 062716 Bt0JU INPPCI ADO tiNPEQI,oiNPPC1 (SPJ 
1773 U5736 112102 I NPI.OOP I MOVB CH1)•rH2 
1774 015741 1U535 BHI ERRSX~ 
1775 915742 01UB2 SWAB R2 
1776 915744 152102 8 ISB CH1)•rR2 
1777 015746 061502 AOO ( H5) 1 ~2 
1778 815751 U4767 305~30 JSR P~1GE!VAR 
1779 005754 0116U I NPRTRV I MQY I ~P) 1 HJ 
17U 0115756 12U27 011Ut1 CMPB (R3) 1t 1EOI. 
1781 3115H2 0111151 BNE INPOM 
1782 011,7H U5H5 01101~2 INPNEW I TSTB HCH'! 
1783 01157711 0111103 BNE NOQH 
1784 005772 1114167 1107476 JSR R1 1 ~S~ 
11D5 0115776 1177 ,ASCI I '" 1786 305777 111111 ,BYTE II 
1787 , EVEN 
1788 0161101 1111146 NOQHI HOY R~ 1 ,.C~P) 
1789 0116002 084767 0116J3~ JSR P9 11. I NGET 
17911 0161106 11131102 BCC N00H1 
1791 0161111 0BB167 0110366 JMP EHRO~!A 
1792 1116114 0126111 NOQH11 MOV C~PI•IR1 
1793 0116116 0165112 01101Z2 MOY VARSAVIR,) 1R2 
1794 
1795 , trNor SNOSTH 
179~ CMP CR2) ,o 1SVU 
1797 BEQ INPST~ 
1798 1ENDC 
1799 
18011 11116022 01U46 MOV Rl1•C~PI 
18111 01161124 013446 MQV R41o(SP) 
18U 016026 1116501 00U20 HOY rlNECH51oH:! 
18113 0B611J2 122127 011BB15 CMPB H1)+1•CR 
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18114 01161136 011375 BNE ,o4 
1805 01611411 1110104 MOV Rl1R4 
1806 0116042 005204 INC R4 
1&07 0116044 0211465 0110116 CMP R4 1COOECR5) 
1808 0116051 111114 BHI ERRTR8 
1809 006052 114144 MOVB •CR11i•C41 
18111 0161154 11211165 011011211 CMP R1 11.l NE I R~ I 
1811 08611611 1111374 8HI ••• 
1812 0116062 112711 01101154 MOVB ti,(H1) 
1813 111161166 ~04767 011262 JSR P~ 1 TRAN 
1814 0116872 ~12604 •ov C~PI•IR4 
1815 01161174 1112601 MQV (SP)• 1R1 
1816 006076 016516 0001120 MOV L.INEI~5) I (SPl 
1817 006102 ~fe724 BR INPRT~Y 

1818 006104 1116502 111101122 INPOK I MOV VARSAVIR51 1 R2 
1819 

,lrNor 1820 SNOSTH 
1821 CHP (H2) 1it 1 SVAR 
1822 8[0 INPNEW 
1823 I ENOC 
1824 
1825 11061111 0052113 INC R3 
1826 11116112 01151165 0110140 Ci.R r AC1 ( R5) 
1827 0116116 3851165 .01101142 CI.R rAC2CH5) 
1828 006122 12U27 0011243 CHPB (H3) 1t 1 COMMA 
1829 016126 ~01403 BEQ I NPSTO 
18311 11161311 0114767 0116330 JSR P>1l.l!EVAI. 
1831 eB6134 0U431 8R INPNG~O 
1832 e06136 0UU6 INP5TOI MOY R31 (5~) 
1833 31161411 014767 0111011 JSR Pg 1 $TOVAR 
1834 1116144 011603 MOV ( SP) 1 ~3 
U35 016146 121JZ7 00B243 CHPB CHJ)1J 1COMMA 
1836 006152 ~1114113 BEQ I NPGOOO 
1837 1116154 121027 01112111 CHPB ( RJ) I, I EOI. 
1838 0116160 00U17 BNE INPNG~O 
1839 1106162 122127 01111243 I NPGOOO I CMPB CR11•1*oC0MMA 
18411 11116166 3111663 BEQ I NP~OOP 
1841 0061711 126127 177777 0110201 I NPENO I CMPB •1!R1! 11,EOI. 
1842 306176 0IIU16 ~Nt ERRSX~ 
1843 01162011 005726 TST (~PI• 
1844 0116202 1115765 eu111 TST8 I OEV C R5 I llf TTY INPUT 1 CL.R COI.UM" COUNT 
1845 11116206 0111002 BNE GOEXE~ 
1846 0062111 0115065 0001136 CI.R Ct,MNT!Y (R~l F'~R SA~E 

1847 006214 0110167 174434 GO(XEC I JHP EXECUTE 
1848 01162211 004161 007242 I NPNGUO I JSR R1 1 MS~ERR 
184Y , lrNor SI.ONG~R 

1850 306224 051H2 124 ,ASCtt \BRT\ 
H>1 I ENOC 
1b52 ,tror S.ONG~R 
18~3 I ASC ll •~AO ~AThRETYPE F'RQ, ... ERHOR I I 

18~4 I ENOC 
1855 306227 1115 1112 ,BYTE CH 1 1.r 
1856 0e62a 11~0 , BYTE 
18>7 I EVEN 
1858 006232 '00654 BR JNPNEW 

. I 
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l,94J I ASCII 'UD UATI R£10 1 
1944 , tNDC 
1945 aB6421 ~30 ,BvTt 
l,YH 1 tVtN 

\ 1947 016422 016503 0U~U RUSRCHIMOV C00t(H, 1RJ ) 
1948 006426 U571J RUFINDITSTB (H3) 
1949 316430 110402 BMI I +6 
19~~ 006432 J627~J 000~02 ADD *2 1RJ 
1951 006436 122327 000223 CMPB (R3)+ 1t,DATA 
1952 006442 001724 BtQ R~IOCOT 
19'3 006444 124327 00U25 CMPB -c 1113, , •• ror 
1954 006450 001752 BtQ R~ADO~T 
19, 006452 0U146 •ov R~ 1 o(~P) 
1956 006454 0103U MOV R~1 R1 
19'7 006456 084767 0U476 JSR P~ 1 SKI PtD~ 
1958 006462 0UUJ MOV R~ 1 RJ 
1959 006464 012U1 MOV (~P)+ 0 R1 
1960 006466 300757 BR R~IFINO 
1961 
1962 1 lrNDF SNOST~ 
1963 RUOQT I INC RJ 
1964 CMPB (H3)+ 11 1 TEXT 
1965 BNE R~AOBAO 
196~ MOV RJ 1 R~ 
1967 TSTB ( H3 )+ 
1968 BNE 1•2 
1969 CMPB (H3)+ 1R2 
1970 BNE RUDBAO 
1971 MOV R3 0 o(~P) 
1972 MOV Rllt •( ~p, 
1973 SUB •3• ( s~ 1 
1974 •ov SP 1 R2 
1975 MOV RJ,•(~P) 
1976 SUB R0o(S~I 
1977 SUB 12 0 ( SP I 
1978 BEQ RUNU~L, 
1979 JSR P. 0 MIK[STH 
1981 MOV (~P)+ 0 R3 
1981 MOV R3 0 (SP) 
1982 MOV SP 1 R~ 
1983 100 t3 0 R3 
1984 MOVB R0 0 o(H31 
1985 SWAB R. 
1¥86 MOVB Rl, • ( H3) 
19B7 BR RtiDS!R 
1988 REANU~~ I DEC I~PI 
19B9 NOV (~PI+o ISPI 
1998 READSTR I JSR P~ 0 STUSV IR 
1991 BR RUOOVN 
1992 
199J 

1[NOC 

1994 
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199, 
J •••••••••••••••••••••••••••••••••••••••••••••••••• 199~ ................................................... 

1997 ............. . ........... 
1998 J •••••••••••• INTER~PT HINO~ERS . ........... 
199Y J •••••••••••• ............ 
2~U J •••••••••••••••••••••••••••••••••••••••••••••••••• 
2~01 

J •••••••••••••••••••••••••••••••••••••••••••••••••• 20~2 
20~3 
20~4 
200~ I 
2~06 , KBINT • KEYBoARD IN!ERUPT St~VlCE 
2007 ' 2~08 , P•ss ANY C~AR, ro ~~rr 1 EXCEpT •a• ( IC~oRE) 
2009 ' AND 003 1 • •c• 1 5£! r~AG rOR "ATEO ACTION, I 
2010 ' IF surr, ru~~. IGNORE CHAR BIIT ECHO Bt~~, 
2011 l 
2012 006470 00H67 0103'6 KB!NT I JSR R5 1 SAVRG l l CAU~E RT! a'~ REG, RES Toot 
2il13 006~74 3167~, 00U001) •ov U~RAR~A 1 R~ 
2U4 0U500 ~1.,01 000102 •ov KBWO(H~I1Rt JKR 'lUPF, HO" I 

2015 006504 012704 171564 •ov tTPS 1 H4 
2U6 ~0651S 113700 177"2 •ova UTK9 1R0 JCFT THAT C!-UR'1 

2017 006514 042700 177~00 B !C •V76001 R0 
2U8 006520 001442 8£Q OIOUN J I t;NCIRF: 00111 
2U9 006522 120027 0001103 CHPB R8 1 .WB3 J 1 •C 1 1 
2020 006526 001005 BNE KBCO 
2021 006530 11'265 ouu~ !NCB CNCF~~ ( R5 I 1/'UHI!t t tCI HIT 
2022 00UJ4 004767 0UJ72 JSR P' 1 BU~ C~R 1 CL!.AR A~~ BU~FtRS 
2~23 006540 0a0410 BR OOPUT 
2024 016542 120027 000017 KBCOI CHPB Ril 1 U7 I CHECK '•or 
~~25 006546 301105 BN£ OOPUT 
~026 0U550 105165 0001Z7 co•a CNOF~~~ R51 
2B27 006554 ~B14~~ HtQ OOPUT I IP PR!N! RESTORE0 1 9YPIS$ 
2~28 0065'0 004761 00~~z• JSR P' 1 BU~TP l CI.!.AR Tli,EP• INTER 9UrftR 
2029 0e6562 084767 018016 DO,UT I JSR PC 1 PU!BYT 
2030 006566 183017 ace K~!OUN 1 cor IN 
2831 006570 11'761 00U12 TSTB B~SPt!; I R1 I 
2032 006574 a0un BNE s,~u; 
2033 006576 1UB61 00001Z •ova RII 1 BF~PtCC~11 
2034 006602 080207 RTS PC 
2035 096604 18'714 S",BU11 TSTB 1 R41 JN~ OOOHI 00 BE~~ 
2036 0066116 180376 BPI. s,011~ 
2037 306010 042714 0001Z8 BIC ·~u, 1 R4t 1 T£MP, C~R I INTER, 
2BJ8 006614 112?37 0110007 177566 •ova U117 1 .. TPB J INSfRT BE~~ 
2~39 1106622 18,714 5"101021 TSTB (R41 JWAIT U~T!L OONE 
211411 1106624 18937~ BPI, s,11uz 
2041 1106626 1112737 111111101 177560 KB!OUNI •ov tU1o UTKS JR£·1N1T I READER 
2~42 11116634 012?14 1100100 HOY t\08, IR4l J[NAR~E TPTR., FOR ECHO 
2043 1106640 11892~7 RTS p' JW!~L R[STORE REGS·, AND Olf 

~~·· 



BASIC~ HAC XU ¥121 2hMAR~n hI I' PAGE 29 

214, I 
2146 I , IN? • TE~bR I N?tR INThU-T WA~O~ER 
2147 I 
2141 I USED TO PRINT OUT TEXT AND ECWO T¥PE•I~·, 
2149 I TO MA~D~E CASE Dr ~~NDI~G R[QUtstS TO DO TEJT DUT-UT 
2UI I UD ECM0 1 ODE~ TN~ ORDERLY TWIN~ BY ro~LOWING TwiS 
2U1 I PRIORITY! 
2U2 I 1r ECHOSPIR, SHOWS ~EED T~ ~0 2ND HA~r or PAIAE" 
2U~ I CHARS, rOR E~wo I•U, <CR><~r>l, DO riRST 1 
2U4 ' I' TEXT HUS, IN PROGRESS, rtNISH IT CTO <~r>l'1 zu; ' ELst, tcwo·, 
2156 ' ELSE, TURN or~ INT£RUPTS', 
2U7 l 
2151 116642 IU,67 111214 TPINTI JSR R'r SAVNGI !CAUSE RT I ON REG, RESTooE 
2U9 116646 iJU715 1111111~ HOY UIRAR~A,R' 
2161 116652 111765 111111 TSTB r}~~CQIR, 
2161 116656 lli414 BED TPNXT 
2161 116661 unn 111111 DEcl 'ILLCQIR, 
2163 116664 iJUUI C~R Rl 
21U 016666 111416 IR TV PEl 
2165 016671 112714 811114 TPNXTI MOY ·~CHO,P 1 A4 
2166 116674 161514 ADO .,,u iSlVrO HERE THRUoOUT ROUTINE 
2167 116676 1157H TST , .. , JSPEr.U~ ECHO IN PROGRESS? 
2161 816711 1111415 ad TRYECHO JNO 
2169 116712 113411 SPECMESI HOVI .!R41+rRI JNEXT SP, ECMO CHAR, 
2171 116714 1114U BEQ C~RECI:IO 
2171 116716 115244 INC •IR41 JPT 1 TO N[XT CHAR 1 
2172 116711 1211U llllU TYPE I CHPI Rlr r I !,~CHI R51 
21U 116714 IIUU BN£ TTP£1 
2174 116716 116565 111~11 111111 MOYB '~~~N~C R, 1 rt ~LCn C A 51 
2175 116724 Ull37 177166 TYPEll MOYB Rlofi!PB 
2176 U6731 UUI7 RTS pg IRUTQRE REGS 1 A~D RETUR'' 
2177 116732 1.,144 CL.RECHO I C~R •IR41 
2171 116736 IU51l. IIIU2 TRYECHO I MQY KBHDCN51,R1 I NO ~E!S 1 • ECH07 
2179 
2111 116741 114767 114!24 JSR ~~oGET2BVT 
211l. 816744 113111 ace GOTEC~O 
2112 116746 '16511 111111 MSGSUPI MOY "HOI N5 I, R{ I TRY MESSAGE 
2111 116752 114767 ••• ,12 JSR Pg,G[!2BVT 
2114 116156 113354 ace TYPE IGO~ DN£! GO 00 IT 
2115 U6761 141737 111111 177564 Q"T"EIBIC l~llo!IT-5 I C~UR INTERUP! 
2116 116766 IIIU7 RTS p~ 
2117 I 
2181 116771 114367 uu~1 GOTECHQioiSR R~ 0 CHKCHR 1 CHECK fNAT ECHO CHAR'1 
2119 116774 111421 BR PRNTQ~~ 1 ~I NE OE~ETE 
2191 116776 111422 BR spv~ i (CN) I <~r> AS ECHOSP 
U9l. 117111 111424 BR E~HQIA IRUB OIIT! DO "•" 
2192 117112 11141l. BR T.CN 
2193 117114 11174l. BR TYPE 
2194 117116 121127 I IIIII TPCNI CMPB Rl,n JCH£r. ltCI 
2195 117112 111113 8NE T~CQ 
219~ 117114 U2714 117173 MOV i¢CME,r!R41 
U97 117121 811731 8R S'ECNJ' 
2191 117122 121121 111117 TPCOI CM'I Rloll. 1CHECK ••or 
2199 117126 nu•z 8NE T~YEC~Q 
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2UI 1117131 112714 11717~ MOY ·~OME! t C R41 
2111 117134 111722 BR SPECM~S 
2U2 ' 2113 117136 112714 1111!1 PRNTDE~ I MOV •DE~M~G ,C N41 I ST I ADDN', I ~TO ECHQSP I R" 
2U4 387142 IIIH7 IR S~ECM~S 
2U5 I 
211~ 117844 912714 117171 Stf~PEI ~av ·~RL,PHES, CR4l 
2187 017151 ~11714 8R S~ECM~~ 
2111 ' 2119 117152 1l.2711 UI1J7 ECHolA I :sv• ·~ trtRI 2111 017856 ~11714 TYPE 
21l.1 ' U12 DE~MSGI 
21U ai71J61 042141 146l,l5 UZU5 ,ASCII ' DE~PEDI 

117166 142l.U 
2114 U7171 115 112 Ill CRLrMES I, BYTE eu,nz,ne 
2115 U7173 136 11~ CCHESI ,ASCII , !C' 
2116 117175 Ill 11VTE I 
2117 U7176 047,36 COMES I ,ASCII ''0' 
2111 117111 IU 112 IRI ,BYTE ~~5,a~2,ue 
2119 017134 1EYEN 
2121 
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2121 oi~NDP SNOPT~ 
2122 ' 2123 ' pTRINT • pAptR•!APE REAQ£R I•TERUpT "ANDI.ER 
2124 ' 2125 ' CLeARS PARITY ~ITo Pi.~sHrS 0~11, •UR•oUTo A"O <I.Di 
2126 ' IP CHAR·, WON'T PIT IN BUrP,. SAVE IS apSPEC 11.0 BVTE), 
2127 ' ON tOT OR OTHER [RHOR, SET "I BIT or BPSPtc·, 
2128 ' 2129 317134 014561 307742 PTA INTI JSR R51SAVRGI I CAV~t RTf o• REG, RESTooE 
2131 0071U 012701 1121242 •ov •PRSPHD 0 R1 IPOH PUTBYT 
a31 007114 U"-37 177,0 TST ••PRS I [RH~RS 1 
2132 017U0 120425 BHI PHEOT I YrSI TREAT AS EDT 
2133 007122 113101 17"'2 HOVS OfPRB 1 Rl J C"A"ACT!.R 
2134 007126 042701 177601 B IC *l77U1 0 R0 
2135 0111J2 1111414 8[0 EXIU~ J IGNORE 000 I CAN IT HAPPE" I, 
2136 017134 122701 Ul177 CHPS f~77 0 HI JRIIB OUT? 
213; 007141 n14U B[Q EXITU J IGNORE 
2138 all7142 122101 010112 CHPB ·~r • R~ 
a39 0117146 ~11406 BEQ EX IT I~ J IGNORE L.PIS 
2140 U7151 1114761 007HI JSR P~ 1 PU!BYT 
2141 017154 113803 sec EXITU I GOT IN 
2142 007156 110161 018112 HOVS Rl 1 SP~PEC ( ~1 J JSAV£ THIS C"AR, 
2143 017162 0u2n RTS Pc J RESTORE REGS 1 AND RTI 
21H U7164 012131 018181 177551 £XITf21 HOV ·~11 0 ~fPRS J RE•r.NABL.E REAO[R 
2145 017172 011201 RTS p~ 
2146 017174 0~2161 UIUI uuu PREOT I BIS o~IIUI 0 Bf!PEC f Ri) IS"OW EO~ 
2141 0172!2 Ul217 RTS P9 
2148 ,ENDC 
2149 
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21~0 1 1PNDP SNOPT~ 
2151 I 
2152 J PP!NT • PAPER TAPE P~NCM I •TERUPT ~A~1 0i.,ER 
2153 J 
2154 ' ON ERRORo MAKE BPSPEC NON•I', 
2155 I 
2156 017214 014561 U7~42 PP INTI JSR "' 1 SAVRG I ICAV5[ RTI AFTER REG, RESTo~r 
21, 0072U H6705 101101~ HOY u~•••~•,R~ 
21~8 011214 ~12711 02131~ MOV •PPSP~D o R1 
2159 011220 01'737 1775H TST ooPPS 
21~1 017224 U140~ BMI PPERR 
2101 317226 ~U767 1114131 JSR P~1G£T18YT 
21~2 007232 103406 6CS NOCHRZ J >~OT"I'G TO GET 
2163 117234 111131 177"6 MOVS RI 1 UPPS 
2164 017241 eu201 RTS PC I RE~TQRE REGS 0 AND RT I 
2165 117242 ~~2761 001111 IIBI12 PP[RR I B IS ~~ ,BP~PtC ( R1! I !'IO!C', lRROM 
2166 007251 015131 177"4 NOCHR21 CI,R OfPPS JCL.EAR I"TERUPT [NASI.£ 
2167 107254 ~11201 RTS Pc 
2168 
216Y ,ENDC 
2171 
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2171 , 1r~or S~O~P! 

2172 ' 2173 I LPI~T • LINE PRINT£~ INTERUPT ~ANDLER 

217< I 
U7!i 1112'6 0U567 ua11 ~PINT I JSR R'o SAyRGI ICA~S£ AT! AFTER REG, R£!TOH[ 

2176 017262 J167B5 UUUG HOY U~RAR~At R, 
2177 017266 ~12701 0213'2 HOY *LP8PHO I q1 
2171 017272 08'737 177'14 TST oo~PS 

2179 007276 1U406 BHI LPERR 
2181 011301 ~14767 U4B'~ JSR PC 1 GE!UVT 
2111 007304 113406 ecs vorr I~DT"l'll THERE 

2182 007306 110137 17H1~ HOVB RI 1 .. ~P9 1WPJT£ CHAR 

218J 0B7J12 080217 RTS PC 
2184 I 
2185 U7J14 U2H1 BUill IIIIU LPERRI liS •1 I 9F5P£C' R1) I REC~RD ERRO~ 

211~ lf7J22 015137 11a14 LPOHI CLR ••vs· 1 TURN IT orr FOR AWHI~E 

2187 011326 010207 RTS Pc 
2181 1 £NOC 
2119 
2191 
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U91 1 IPNDF SNOPOW 
2192 I 
2193 I POWOWN • POWER ~llL/RES!lRT ROLIT!~E 
2194 I 
2195 at7JJt 012737 lt?J~B UU24 POWDWNI HoY ·~owu~, 1*24 
2196 017JJ6 •BBUB HA~ T 
2197 ' 2198 317341 BUUB POW UP I CLR R~ IINITIA~IH ~OOP CoUNT 
2199 0t7J42 01670~ 08UUG POWLP I HOY U~RAR~A t R' 
2211 0t7J46 012737 U7JJ~ 0Ut24 MOY IPOWDWN,I•H 
2211 0173,4 0U5U 118114 MOY PDLCR'l ,SP I WASTE TIME (AND IN!T STAC•Il 
22U 0t7J61 015JU DEC •• 1 coy•T fl~L CONE 
2203 017J62 311367 BNt ~OWLP 
22~4 017364 ~11167 17VB2 JHP R~AOVJ 
2205 ,ENDC 
2206 I EOT 
2217 
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2i!~8 I SOURCE fl~E 14 
2209 , .................................................. 
2211 

J •••••••••••••••••••••••••••••••••••••••••••••••••• 2211 •••••••••••• ··········· ) 2212 J ••••••••••• ~I.OS~O S~9ROUT I "ES ........... 
2213 J ••••••••••• . .......... 
2214 '·················································· 2215 J •••••••••••••••••••••••••••••••••••••••••••••••••• 
2216 
2217 
2218 
2219 
2220 
2221 J ·····" ----- •••••• , ••••••• ~- -- ~---~ -- -~- •••••• ,- ---
2222 J SUBROUTINE I AODSTK' CAI.I.£0 8¥ JSR PC 
2223 J ADOS ISPl+,(~~l+ TO 'AC11R,),~AC?.IR~l WATC"I"G TVPE 
2224 J R~, R1 U'US£0 
2225 J R2 1 R~ 0£5'HOY£0 
2226 J 04 •oo1r1ro TO •trl.tC! sue• USAGE 
2227 J ·~ MUST PO I "T TO USER AREA 
2228 J SP COES ll DEEPER ArTER JSR 
2229 007370 012U3 AOOSTK I •ov ISP)•,R3 
2230 007372 004767 00357~ JSR P~ 1 r!XU~ 
2231 007376 00H14 BEQ ADO IN! 
2232 0074U 012767 01166~ 0U0UG MOV •ERAOO, SERVEC 
2233 007406 014H7 0U?i2 JSR R~ 1 rPPSAV 
2234 017412 ~14256 1 WORO PYSH 
223~ 007414 U0000G I WORD SADR 
2236 0117416 314271 I WORD PO~ 
2237 0014211 313306 1 WORD rPPRES 
2238 0117422 01,65 0U040 TST rAC11 H5) 
2239 007426 0U1U JMP I H3) J CONn COOESaSGN tRESUI. T l 
22411 311430 011'726 AOeiNTI TST I~P)+ 
2241 U7432 UZU2 MQV I~P)+oRZ 
2242 U74H 0665~2 0001142 AOO rAC21H5) 1 H2 
2243 0B1440 11124~3 BVS ADOOV~ 
2244 ~J7442 J10265 000~~2 MDV R2 1 ~AI;21R~l 
2245 017446 0BB113 JMP I RJ) 1 CON~ ~OOES•SG~ I RESUI. T l 
2246 001458 110425 AOOOVr I BMI AOOPO~ 
224'i 0117452 081416 SEQ AOOi!EHO 
2248 007454 ~U4B2 NEG R2 
2249 007456 1115065 0UJ4Z CI,RB rAC2(R5) 
2251 007402 110265 018143 MQVB R2,FA1;2+11R5l 
22H 001466 0iJSJB2 SWAB R2 
2252 3B7470 110265 UU41 HQVB R2 1 rA~1(R5! 
2253 017474 1B't65 UU<il CI.RB rAC1+11R, 
2254 017500 ~62765 143600 UU4iJ ADO 0143610, r AC1 ( R') 
2Z,5 0B7586 ~911113 JHP (H3) J CON, COOES•SGN I RESUI. T) 
2250 107510 01't65 UU42 AOOZERO I C~R fAC21H5) 
2257 007514 012765 1HUiJ UB114iJ MOV *144210, F AC1 ( R') 
2258 007522 009113 JHP IRJ) 1 C"NC COOES•SGN ( RESUI. T l 
225V 087524 U51165 0BU42 AOOPOS I C~RB rAC21 H~) 
2260 0117530 110265 UU~J MQVB R2 1rA1;2+11R5) 
2201 001534 UU02 SWAB RZ 
2262 007536 110265 000040 MQVB R2 1 Fli;1(R~t 
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2263 017542 U'iJ65 000i141 c~•s rAc1•~1R'I 
2264 0117546 ~62765 043~00 0000411 AOO -~3000,rAC1(R5) 
2205 ~07554 0B9113 JHP tR3) J CON" COOES•SGNI RESi,ll. T l 
2266 

: \ 
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2267 J '!'·······-~···!···~·······.;---~---.:.---;.--~'!···~·-·· 
2261 J SUBROUTINE c Al.~oc• CALLED B¥ JSA PC 
2269 J AL~DCATES ARAAV SPACE FROM FAEESPACE 
2271 J AI 0 R1 PAESEPYED 
2271 J R2 MUST POI~T TO VAR GETS DE!TRD¥EO 
2272 J AJ MUST CONTAIN SS1MA~ GETS OESTHOYEO 
227J J A~ MUST CONTAIN SS2MAX GETS ~ESTRQYEO 
2274 J p, MUST PO I "T TO USER AREA 
22, ' SP GOES ?! ~EEPER ArTER JSR 
227t 3175'6 ~11146 ALLDCI MOY Rio •(~PI 
2277 117568 ~11146 MQY R1o•I,PI 
2271 117562 015UJ INC RJ 
2279 117564 ~114~1 MOY R! 0 R1 
2281 117566 U52111 INC R1 
2281 117571 ell776 B[Q ,•2 
2282 017572 115111 CLR AI ••••• 22U 117574 112746 IlliZI MOY t21o•(SPI ,. • 
228~ 117611 116311 ALLLDDPIASL R1 ,. . 
228; 111612 113112 BCC ALLNDAD •• 2286 117614 ~61JII ADD R~oRI •• MUI.TIPL¥ tRl)o(R3J•2 
2217 117616 113447 BCS ERRARAY •• RESULT IN R' 
2281 1176U 116311 ALLNDAO I AIL Rl •• WATCH FOR DVE~FLOWS 
2219 111612 113445 BCS ERRARAY •• 2291 117614 815316 DEC ,,,, •• 229i 117616 IIU71 BGT ALLLD9P •• • 2292 111621 11511. TIT ,.,,. ••••• 2293 117622 161111 I IIIIa ADD n,RP 
2294 117626 U34J7 acs EHRARAV 1R• ••ow • 2 TIMES • ELEHrNTS NEEDED r 
2295 
2296 r ifNDF SNOSTH 
2297 CHP (H2) 0 i,SVU 
2291 BEQ ,.6 
2299 ,ENOC 
2JII 
2381. 1116JI U6311 ASL Rl 
nu 117632 113H5 acs EHRARAy lAP. "Dw • o ~yTES ~EEDED, 
2JU 127U4 ~16511 111112 •av ~irRE~(R51 0 A1 
2314 187648 160111 SUB RI 0R1 
2Je5 0176~2 U34J1 BCS ENRARAY 
231t 017644 0ZU65 11117~ CHP R~r~I~TRCR'J 
2317 117U8 113426 BLD ERRARAY 
nee 317U2 U5121 TST IH11+ 
2J89 U7U4 018481 BR ,•4 
uu 117656 015121 CLR (Hl)o 
nu 027661 821165 21811112 CMP R1r HI ~REE I R5 I 
23U 111664 111774 ILDI ,•6 
2JU 117666 168111 sua RloN1 
2J14 
2J15 ri'NDF SNaSTM 
2J16 CHP IR21 0 1 0SYU 
2~17 IU AI,I,ST~N 
2311 1 ENOC 
2J19 
2321 117671 012722 177776 MOY 1 1NYAHr IR21+ 
2J21 117674 ~12221 •av IR21+r IR11+ 
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U22 017676 812221 MQY (R21+,CR11• 
2JU 117711 111412 •av R!r CRZl 
2324 117712 1153U DEC R~ 
2J25 117784 81U42 MOY R~r•IM21 
2326 117716 ~11142 MQY R1r•IH21 
2J27 327711 162112 lUll~ SUB O~r (HZ I 
2J21 
2J29 , IFNOF SNQSTM 
2JJI IR AI,LEX I! 
2JJ1 AI,I,STAN I TST (R2l+ 
2J32 ~DY IR21+o IR1H 
2JJJ DEC R~ 
2JJ4 MOY R~ 1 (RZJ+ 
2335 MQY R! 1 IR2l 
UJ~ MQY R1o•4(R2J 
2JJ7 SUB 12o•4!R2J 
2na HOY ""1r1H11• 
2J39 CMP R~rHnREEIR5J 
2HI BLDS ,•11 
2341 SUB RloR1 
2J42 MOY IR11 ,~2 
2H3 INC R2 
2JH BEQ ALI,EXI! 
2H' SWAB R1 
2J46 •ova R1o (RZl+ 
2J47 SWAB R1 
2J48 MQYB R1rCR2l 
2349 ,ENOC 
2J51 
2J'1 127714 161165 118112 ALLEX IT I SUB RlrHitREEIR5l 
2J52 117721 112611 •ov I~PI•rR1 
2J'3 127722 312621 •ov IIPI•rRI 
2J54 117724 ~18287 RTS p~ 
2J55 187726 ~11114 ERRARAYIIOT 
23~· , trNaF SI,ONG~R 
2J51 827731 352111 114 1 ASCII \ATL\ 
2J'8 0 ENOC 
23'9 , I FOr ILONG[R 
2J61 ,ASCII •ARRAYS TOa LARG[I 
2J61 1 ENOC 
2362 12nn Ill ,BYTE 
236~ 
2364 

,EVEN 
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z~o' , trNor SNOST~ 
2366 '··········-·-·--·---···-·•···•·····-············ 2367 ' I ARGBI SUBROUTINE 
2368 I CAL~ED 8V JSO 07 1 236Y I CAL~S EVAi. T" GET A 1•BYTE ·' 237S ' ARGUMENT', BRANCHES TO ERRARG / 
2371 ' l f ARG Nn GOOD 
2372 ARGS I JSR PC 1 EVA~ 
2373 BCS ERRAR~ 
2374 JSR Pc11Nf 
23" TST fAC1C~5) 
2376 BNE ERRAR~ 
2377 TSTB FAC2+~ I R5l 
2378 BNE EHRAR~ 
2379 RTS Pc 
238S 1 ENDC 
2381 
2382 ERSQR I 
2383 ERi,OG I 
238• 0177H suss• ERAARG I 10! 
2385 I I PDF S~ONG~R 
2386 ,ASCII 'ARGUMENT ERROR• 
2387 1 £NDC 
2388 1lfNOF S~ONG~R 
2389 017736 051111 ~~7 ,ASCII 'ARG' 
2ns 1 ENOC 
2391 U77•1 S0S ,BYTE 
2392 1 EVEN 
2393 
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239. I ~.;. ........ ".!' •••••• .,".!'•••• •••.:.···~---~ .... .;. ••• ~·· -~··· • 
2395 I SuBROuTINE IBOMSI CALi.EO sv toT 
2396 I PH!NTS ERRnR M~SSAGE FROM ArTER lOT 
2397 I RS OESTOOVE, 
2398 I R1 PRES~RVE' 
2399 ' R2 1 R3tR" UNVS£D 
2•ss ' ·~ MUST P~! "T TO USER AREA 
2•01 ' SP RESET TO EMPTY STACK 
2402 I PC nDES NOT RfTURN 
2403 3S7742 311601 BOMB I •ov ( SP) 1 H1 
2•s• 017744 016705 0SUUG MOV us•••~· 1 ·~ 
2405 01775S 0165U UU04 MOV PU~(R~l1SP 
2406 017754 ~l!t65 0SU76 Ci,R ODEVCH5) I CAUSE MES OUTPUT TO TTY 
2407 ~1?760 012765 s1n~6 330BJ4 •ov 19LH~!!Y 1 COi,UMN C R5 I I SET•UP TTV FOR eo~, COUNT 
2408 0S7766 06B565 ~31134 ADD ·~I CO~UMN ( R5) 
2409 337772 BB41H 0S5~7~ JSO R1 1 MS~ 
2410 007776 115 au , BYTE CR 1V 
2411 I !FNOF S~ONG~R 
2412 01BB0S 045 1 ASCII ,~-
2413 1 ENDC 
2414 ~10001 us , BYTE 0 
2415 ,EVEN 
2416 31BS02 112101 BOHBNX I MOVB CH1)+,R0 
2417 "310104 00140J BEQ BOMBCON 
2418 ~10306 ~U767 006664 JSR PC 1PU!CHAH 
2419 310012 ~0077J BR B0~8NX 
2420 010314 02&527 010030 177775 BOMBOON I CHP i,INENOCR5) ,M',SCA~AR 
2421 310022 1030•1 BHIS BOMBJHP 
2422 010024 004167 005444 JSR R~ 1 HSG 
2423 010030 040440 020124 04~514 ,ASC!I , AT !,INE I 

010036 J42516 11411 
2424 310041 0~S ,BYTE 
2425 ,EVEN 
2426 010042 ~165~0 0001130 •ov I.INENDCR5l 1RO 
2427 010046 J02405 Bi, T BOMBN~G 
2428 01005S ~10065 nll342 HOV R0 1 FA~2CR51 
2429 010354 035065 00004S Ci,R FAC1CH5) 
2430 010060 000414 BR 80M80K 
2431 010062 110065 000043 80M9NEG I MOVB R0 1 FA~2+1(R5l 
2432 010066 105165 0Ui142 Ci,RB FAC21R~I 
2433 010072 030301 SWAB Rll 
2434 010074 11e065 003040 MOVB R0 1 FA(i1CR~) 
2435 010130 U5065 0S0i141 CLRS FAC1+1(R5) 
2436 010104 062765 043~30 030S40 ADO ~~J60il1 FACt C R51 
2437 010112 034767 005633 BOMSOK I JSR P91NUHCUT 
2438 010116 004167 005J52 JSR R1 1 HS~ 
2439 010122 015 1112 ass ,BYTE cR 11,F 1s 
2440 010126 , e:vEN 
2441 01~126 00~167 170744 BOMBJHP I JMP READY 
2H2 
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2443 I 
2444 I ByrCLR••INIT I/o DEy, BurrER HHDEos 
244, I 
2446 I CALLI JSR P~tBU~~LR 
2447 I 
2441 I USES R2 AND ~J 
2449 I 
2451 011132 31UU 018112 surCLRI •ov KIMD C H, o R2 IKEYP.QARC 
24'1 01UJ6 ~122U MCV CH2)+jRJ I Burr·, START 
2452 011141 ~U722 TST IH2)+ 1SKIP TO BGET1 
24'J 011142 ~1U22 MOV R~ 1 (AU+ 
2454 111144 ilUJ22 MOV RJ 1 (RZI+ 
2455 0U146 ~UJZ2 •ov RJtiRZI+ 
24'6 IU1'1 014767 euu2 JSR ,;,aunP 1Cl.UR TEL,EP~ INTER aurrt" 
2457 
24" , 1rNDr SNOPT~ 
24" 1111'4 0127~2 BZlJU MQV 1PP&rHD 1 R2 I PAPER TAPE PUNCH 
246i 0U161 014767 8135!2 JSR P~ 1 1NITBr 
2461 IU164 012712 121242 •ov IPR8r~o 1 R2 I PAPER TAPE HEADER 
2462 IU171 814767 UJ"2 JSR P~o INI Tar 
24U 1 ENDC 
2464 , I~Nor SNOLP! 
246t 011174 311712 12lU2 MQV 1\,Pirt:tc 0 A2 
24t6 111211 114767 UU42 JSR P; 1 1NI.!Br 
2467 ,ENDC 
2461 
2469 111214 311217 RTI p~ 
2471 
2471 
2472 ' 24U ' IUrTP••INIT TELEPR I N!EA ~urHR HEA~ER 
2474 ' 2475 ' CALLI JSR P~tiU~!P 
247! ' 2477 1 usts R2 AND ~J 
2471 ' 2479 111216 ~16582 118111 BUFTPI MQV TPHOIH, oRZ 1 TEI.EP~ INTER 
2411 111212 3122'~ MOV CH2)+jRJ I Burr 1 START 
2411 111214 nun CMP CH2)+11R21+ 1PY 1 TO BGETZ 
2412 111216 unzz MOV R3 1 (RZI+ 
2413 lUZZI ~UU2 MQV RJ, (R~l+ 
2414 
241ii 

111222 nun RTI PC 

BASIC!, MACX11 Vl21 2Z.MARo7J 16115 PAGE 39 

2416 

' 2417 ' 2481 ' CHKCHR • CHECK ASCII CHAR, roR SPECIAl. CAStS 
24U ' 2491 ' CAL~ I MQV C~~ARoloRI 
2491 ' JSR R~o CHKCHR 
2492 ' INITRUC, I£X£CUT£ 1r LI~E 0£1, 1 I(Al,T •OOE>olflrll 
24U ' INSTRUC 1 I ExEC, lr <CR) 
2494 ' INSTRUC 1 IEX£C, zr <RUB OUT> COR '•I I 
2495 ' INSTRUC, I EXEC", zr P£L0W 41 OR ABOVE 137 
2496 ' INSTRUC 1 ILXEC", 1r ccoo srurr 
2497 ' 2491 ' usEs •• 2499 ' 2~ai 118224 121127 U817~ CHMC~RI CMPB ol1 tl76 I AL T MnOE 
2511 311231 BI14J4 ltQ C~EXI! 
2512 . 311232 121127 118175 CMP8 Rltt1~' 1 AL T MOOE z'u 118236 U14J1 BEQ CCEXII 
2U4 311241 128827 IIU3J CMPB R1 0 U~ JA~T MOO£ 
25U au2•• 311426 BEQ CcEXI I 
2U6 311246 121827 unu CMPB Rl 1tn a' tU' 
2~07 0112'2 1114U BtQ C;EXI! 
2'BI 119254 ~1572J TST CRJ).+ IT~ <C•> RETURN 
2'19 a11256 121827 11nu CMPB Rl,tCH 
2'U IU262 011417 8£Q CCEXI! 
2'U 311264 11572J TST IRJ)+ 1 TO RUB OUT RETURN 
2~12 010266 121127 818177 CMPB RI,11F 1 RU~ OUT 
2'13 81U7Z 0114U I[Q CCEXI! 
2'14 B1U74 121127 118137 CMPB "•••'. 2'1' 21UU ~11411 B[Q cctx 1! 
2~16 018312 01572~ TST CRJI+ 1T~ \.I~IT RtTUR~ 
U17 111384 121127 UU41 CMP8 Rl,141 
2~18 311311 113484 BLO CcEXIT 
2'19 310312 121821 111137 CMPB RlttlP 
2~21 811316 111111 BHI ccnn 
2'Z1 3UJ21 U'72J TST IR31+ JREG, CHAR 1 RETURN 
2~22 UU22 011213 CCEXIT I RTS R~ 
2~23 
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2,24 I 

2'2' I CHK !SET o CHECK l/0 CHANNEL AN~ SEToUP INPUT <IOEVIR5)! 
2,26 I CH~OSE T • CHEC~ 110 CHA~~EI. ANO S~T.UP OUTPUT C00EVCR51) 

"'-, 2~2; J 
2~28 J CAL.L.I •ov CAOOR 1 or CQOE I. !NF •T•, ArTEH '''lrR1 j 
2'29 J JSR PCrC~KISET (CHKO~ETJ / 
2~311 J 
2~31 J USESI RBrR1tR2tR3rH~ 
2'32 I 
253J I C~ECK tr SPECiriED C~AN"EL. L.EGAI. !NUMBER IN RANGE AND IIO 
2534 I DEY ICE A55EM81,ED IN 11 RETUR'I ~O~E roA SPECirlr.D DEVICE 
2535 I !SAME AS VAI.UE or IDEV COOEVII p! ~2, 0' EXIT, R1 PTS', 
2536 I TO BYTE ArTER CHAN~EI. ~U•BER·, 
2H7 I 
2538 ~UJ24 ZU7~8 0U421 CHK I SEll MOV tlTASL.EoRII 
2539 UB3J8 0104112 SA COHCHK 
2548 0U332 312711 BU416 CHKOSET I MOV 'OUBI,EoRII 
2H1 0U336 ~114767 0en'4 COHCHK I JSR PC 1 EVAL. 
2~42 ~10342 U3421 acs ERSX12 
2543 018344 0115765 0111141 TST rAC1CH51 
2544 01U51 3111017 BNE EACHAN JHUST ~E INTEGER 
2545 0U352 ~16512 3BBI42 HOV rAC2C~5),R2 
2546 018356 181411 BEQ OYTII1~ JTTT • EVERYTHING SET•UP 
2547 0183611 111813 MOVB CHill ,~J JriHST TABI.E ENTRY 
2548 0U362 06UU ADO R5 1 RJ tPTS, TO ACTUAL. BYTE 
2,.9 UB364 nu21 BIIUBZ CMP R2ol2 1 MAX C~ANNEL. N~MBER CCUR~E~TL. YJ 
255il B11137B 1111U1 BHI ERCHA~ 
25'1 0111372 06112BB ADD R2 1 AII Jn!TRY IN TA81.E or DEV'1 conE 
2552 ~U374 11UU •ova ( Rl), IRa I JCOOE INTO IOEV OR OOEV 
2553 0U376 311414 REQ EHCHAN IMEA''S NO DEVICE T~ERE 
2554 0111411 uua2 MOVB (HI) I H2 
255; 1111402 018201 OUTU21 RTS PC 
2550 I 
2'" 0111414 0U161 0Ui1~0 EASX121 JM~ ERRS X~ 
25'S I 
2559 ~114111 0UI14 EACHAN I lOT 
2,61 ,lrNor S~ONG~R 

2"1 018412 ~41504 10' ,ASCII \QC£\ 
2562 ,ENOC 
2563 ,trDr S~ONG~R 
2564 I ASCII •O~VI~E CM&N>lEL, rRPOOI 
2565 1 ENDC 
2566 B18415 1101 I BYTE 
2567 , EVEN 
2'68 I 
U69 I 
2578 U~416 1176 oT4BL.E I I BYTE ootv 
2571 ,lrDr SNOPTP 
U72 ,BYTE a 
2'7J 1 ENOC 
2,4 ,lrNor SNOPT~ 
2575 B18417 U2 ,BYTE 2 
2,6 , ENOC 
2577 ,trDr SNOL.P! 
2578 I BYTE I 
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2"9 oENOC 
258B ,trNor SNOL.P! 
2581 018420 114 1BYTE 4 
2'82 I ENOC 
2583 J 
2584 01~421 ~77 IUBL.EI 18YTE I OEV 
2585 , 1rDr SNOPT~ 
2586 ,BYTE 0 
2587 I ENOC 
2588 ,lrNDr SNOPTr 
2,89 010422 002 ,BYTE 2 
2HI I ENDC 
2591 010423 008 I BYTE 
2592 
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2,n j .~--.,: ••• , ···!···~--··· -· ; .. -~---~---.;---~---=···· 
2594 ' SUBROUT I"' 'C~NVARI' CALLED Bv JSA ~C 
2595 ' • C~EARS YA~S-TO SCA~AR f£ROS,NULL 5TH INGS 
2596 ' A~SO INITIAI.Ii!ES RUOOH NO GEN 
z"7 I Rl OUTAO¥£~ 

\ 2591 ' Rl 0 A2rR3 0 ~4 UNUSED 
2599 I R5 •UST Pn I"<T TO UStR ARU 
ZUI ' SP GOES NO ~EEPE~ AYTER JSR 
2611 111424 ~12765 U2Ul 111164 CLRYAASIHOY tJUU rAND I, C A 5I 
zan ai,843Z 01.2765 1UZ51 HB866 HOY 11,6J2~1o RN~2 C R5 I 
2603 Ul441 011501 MOV CM5J .~0 
2614 OU442 021865 Blll14 CLRLOOP I CMP RI 1 1,0~REE C R5 I 
2aU aU446 113114 BHIS C~AFR~£ 
268t 111451 021127 177775 CMP CAll ,~ 1 SCALAR 
2617 U1454 113U5 ILO C~ROM 
2a01 
2619 ,1r"o' SNOSTH 
2611 CMI' cMII ,;,svu 
2au ltQ C~RSVAA 
2au ,tNOC 
2613 
Z614 11,1456 3U721 177775 HOY .,SCA~AN, CAll+ 
2aU 111462 115111 CLR CNI) 
Z61t 
2617 ,IVNOV SNOSTR 
2611 IR ••• 
2619 CLRSYAR I •OY CHIJ+rCUI 
Z621 
zau 

1£NOC 

2622 11.1464 11.2111 MOV CNII+r CNWI 
2aU U1466 01.2111 MOV IHII+1 CNII 
2624 111471 ~a2711 111114 CI,AOMI ADD •!oRI zan Ul474 ~11762 IR CI,RL09P 
2a2a 811476 315121 CLA I AI)+· 
2627 111511 11281., 11111.1 CI.AVREEICMP RI 1 AAMAYSCR51 
2621 a1"14 111774 I LOS •• a 
2629 11U16 01.6565 11111.1 11111.2 HOY AMRA¥fC A 51, HtrR£[ C A, 
2631 11U14 01.6565 111114 181172 •ov I,OFAq I N5 I 1 1.05YR I A5 I 
ZU1 111522 016565 U1114 111174 •ov LOFNE~ C R5 I 1 HI STR I R5 l I E"PTY STRING STOHA!i£ 
Z632 111531 BU7U BIIIJ3 811132 MOY tJ3 1 G§BCTH !R'I 
zan ·~1536 U65U ..... ~ "OY PQLIR~I ,AI 
Zt34 81U42 1U721 171777 HOV •• ,,c~ll• 
ZU5 811546 ~I'll I CLR '""· 2t36 an" I nun 111112 CHP RI 1LIHIT!R'J 
Zt37 011"4 111774 BLDS ••• Z631 811'" 118211 .,. p~ 
Z639 
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2641 ••.... ~-••-:•• -~. --..... --· ~-.- ~ --. .:. ·--~-------!'--.-
za41 I SUBROUTINE 1 DIYTEN~ CALyEO BV J~A ~C 
za42 I OIV nts A3,R4 AY DECIMAl. U 
za4~ 1 Rl, R1 r AZ llNIJSED 
2644 ' R3 1 R4 IS THE 31 Bl T UNSIGNED INTEG£• TO DIYIOE 
Z645 ' ·~ uNusro 
2a4a I SP G0£5 2 DEEPER ArTER JSA 
2647 111561 ~12746 1811~4 OIVTENI MOY ·~4, ., ... , 
2648 018564 02211~ ., .... 0 I YI.OOPI CMP ·~nu,A3 
Zt49 81.1571 111112 IHI ••• 
2t51 811572 062713 138111 ADD 1UIIItoA3 
2~'1 111576 ~•ua• ROL R4 
2aU ~~.~ ... 1161.13 AOL R3 
2653 ~11682 U5316 DEC I~PJ 
26~4 118614 IU367 IGT OIYI.OOP 
ZU5 IU6U 1427U 171111 uc •l711UrR3 
2U~ 811612 115726 TST C~PI• 
2U7 111614 111211 RTS p~ 

2t51 
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2U9 
2661 

,IFNOF sNOSTN ' ··-· ~-!---~--- '!···~-. ·-... .;. .. -~ ·-. .:. -.. .:. ... ~-. -~--.... 
2661 I SUBAOUTI NE I DNPACM! CALLED 8¥ JSR PC 
26611 I PACKS STPING STOMAGE TOWARD LOW CO~E 

) !IOU ' AI UNUSEO 
2664 ' ~1 1 A2 0 R3 PR~SERV[O 
26U ' ~4 UNUSED 
2666 I "' MUST PO I "T TO USER AREA 
2667 ' SP GOES 1P ~EEPER AFTER JS~ 
2668 ONPACKI MOV R~o•C~P) 1 TO 11Nn[RSTANO T•ESE ROUTI•E:S IT IS •t•P•UI. TO 
2669 MOV A2 1 •(~P) IKNOW THAT NON•NUI.L STRI'JGS ARE STORED AS 
2671 MOV R3 1 •C~P) JC~!."GTHo2 dVTE 8ACKPTR 1 " BYTE STRING 1 1.E•G!HI 
11071 CI.R •C SP) I WW[~[ L.qGTW IS T•E V AL.UE or N ANO If BACMPTR 
26711 MOV i.OSTRIR51 1 A2 I IS 00~ 1 THEN IT IS AEL.ATIVE TO SYMBO~S, 
2673 MOV I.OFAE~CU) 1 A1 
2674 NOV R~ 1 L.O~TRCH5) 
2675 CNPI.OOP I CI.R C~P) 
2676 SISB IR21• 1 CSPI 
2677 SNE DNPNl~O 
2611 ONPBACI CHP R2 1 HI~TRCR5) 
2679 81.0 ONPi.ODP 
2681 MOV R~oH!fTRCR5) 1SAV• WIGW STRING AOORESS 
2U1 TST 

·~·~· 2682 HOY C~P)•fM3 
2683 MOV CSP)•,R2 
2684 HOY C~P)•,R1 
2685 ~TS ·~ 2686 ONPNlRO I CI.R R3 
2687 8158 IH21•1RJ 
2688 SWAB R3 
2689 B!SB lH2)•fR3 
269iJ AOC c~PI ,~2 
2691 INC R2 
2692 BIT R3 1 11 
2693 BED ••• 2694 DEC RJ 
26U ADO cit,, ,HJ 
2696 CMP R3 1 PCI,CR5) 
2697 BHIS ONPBA~ 
2698 CHP AJ,SP 
2699 BHIS ONPGODO 
2781 CMP R~rARRAYSIA'I 
2711 BHI ONPBAD 
2782 CHP RJrHI~REEIR51 
27U BHI ONPGOOO 
2714 CHP RJ oi.OtREE I A 51 
2715 BHIS ONPBAY 
271~ CHP A3r !A, I 
2787 81.0 ONPBA~ 
2711 ON,GOOOUDO .,, (5~) 
27~9 SUB C~P) ,~2 
~711 CMP Aa 1 (A~ I 
271l, BNE ONPIGNO 
2712 MOV A~r (RJ) 
2713 •ova (R2)• 1 IR11• 
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2714 DEC C~P) 
27U BGT ,.4 
271~ BR ONPBA 
2717 ONP I GNO IAOO I~P), 
2718 BR ONPBA 
2719 1 ENOC 
2721 1 EOT 
2721 

,., . 
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2722 ~OURCE rJ ~E 05 
2723 J e•••• -!• • • ~ • • .. '!• ·•"'!•• • • ··•.:. • ... .:. ...• .:. •• •.:. • • • • .. • • ~ • •• • 
2724 I 
272; I EVAL • EVA~UATE EXP~EssloN 
272~ I 
2727 I CA~L I •ov t~SERoAREAl 
2721 I •ov t~TAcK SUEJ,R4 
272¥ I •ov t ~~AR 1 PTH', J 0 Rt 
2731 I JSR Pc1 EVAL 
2731 I 
27J2 I USES A~L REGs, 
27J3 I 
2734 I RETURNS • c• atr SET tr !TOING VAL, 
27J' I CLii tr •or sr•t•G 
27J6 I 
27J7 I RETURNS VA~UE IN rAClCH,Io rAe2C~51 
2738 I 
27J9 011616 J216~4 EVAL I CMP SPoR4 
2741 011621 UJ406 8~0 BPDL 
2741 111622 ~127'6 '11235 •ov 1 1 TERM 1 •t5P) 
2742 011626 3U414 SA OPERA NO 
2743 011631 aU746 UU3J UHINUSI MOV I1UNAHYo•CSPI 
2744 1U634 ~21614 CHP s~,R• 
274, 011636 UUJI BPDLI 8~0 ERRPD~ 
274t eut41 112112 OPERAND I•OVB CHt)•JR2 
2747 011642 uuu BGE VARBL~ 
2748 ~10644 128227 UBJ7~ CHPB R2ol 0 '"tTl 
274¥ 111651 011455 BEQ lLIT1 
27'1 111652 121227 01037~ CHPB R2ol 0 H,lT2 
2751 010656 011462 BEQ l~lT2 
2752 011661 121227 011374 CMPB R~o1 1 [LlT 
2753 011664 011462 B[Q rLtT 
27,. U0666 120227 111255 CHPB RZ •*• bPAR 
27, 0U672 081471 BU LPAR 
2756 010674 128227 011234 CHPB R211,HlNUS 
2757 0187U 011753 BEQ UHlNU~ 
2758 010712 121227 018232 CMPB R2 1 1,~~us 
27" 010706 0117,. BtQ OPERAND 
2768 011718 12U27 118262 CHPB R2o1 0 [N 
2761 010714 08U14 BEQ GOTOrN 
2762 
2763 I trNDF INOST~ 
~764 CHPB R2of 0 fQUOT 
2765 8£Q GOTOQI 
27U CHPB R2 11 1 QQUOT 
~767 BNE NOQUOIE 
2768 GOfOOTI JMP Q~OT£ 
2769 ,tNDC 
2778 
2771 ~10716 Z4Z7U 177~11 NOQUOTE 181 C 1~774U 1 R2 
2772 010722 1627U 0U2!J sua 1 1 RND~tR2 
277~ ~111726 nun AS~ R2 
2774 310731 UUZ7 011124 CMP RZ 1 IT~L5£N"•TA~L~5 
2775 110734 uu,. BHl £~RSX4 
2776 310736 ~62732 UB112 ADO •~2, •ii 
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2?77 310742 361HZ ADO P~1 R2 
2778 01~744 annz TST CR2) 
27?9 018?46 083112 BGT ,•6 
27!il 110751 388161 0121142 JMP ERRUrN 
2781 010"4 ~6Uf? ADO cR2l .~c 
2782 ~107'6 01aUI TABLE 51 0 WORO a RN~( 
2?83 310761 3UUI , WORO 0 RN" 
2784 3111762 ~~~716 0 WORO SINFN•!AB~£' 
2785 313764 313724 , WORD coSrN•TAB~E5 
2786 010766 310?32 , WORO SQRFN•TAB~U 
27!7 31S771 ~113746 ,WORD A!NrNoTABLe5 
2788 31S772 308754 I WORD EXPFN•!AB~E5 
27!¥ 311774 3110778 , WORD LDGFN•! A9~[5 
2791 0111776 310801 ,WDRO 0 J !8~ 
2?91 31UBI 3111122 , WORD l NTrN•T A9~E5 
2792 0111102 ~IBUI , WORD 0 I SCi'' 
279J 
2794 , !FNDF 'NOSTH 
21n , WORD 0 T A~ 
2796 , WORD 0 I..E'l 
2791 , WORD a ASC 
2798 , WORD 0 CHOS 
2799 , WORD 0 PO~ 
28011 , WORD 0 SEr. 
2831 1 WORD 0 VAL 
2802 , WORD 0 STO 
2803 , ENOC 
2004 
28U 011132 i~~mD •.• a 
2806 11110~4 3UIU 000141 CLR rAc1CH5J 
2807 011111 18516' 011143 CLRB r>czo;cR'' 
2808 311114 112165 1130142 MOVB ( R1)• 1 r AC2 ( R5) 
2809 111UI 1180161 IUH! JHP OPRATOR 
2810 311024 015065 001140 lLITZI CLR rAC1C~51 
2811 J1UJI 003404 BR l~lTCOM 
2812 31UJ2 112165 0110•1 rL !T I •ova (R11• 1FAC1o1CR5) 
28l3 ~11136 112165 001040 •ova (H1)+ 1 F~C1CR'I 
2814 ~11042 11216, 01004J ILITCOMIMOVB ( Rt)+ 1 f AC2+1 ( R') 
2815 ~11046 112165 010142 MOVB (R1)•Jr~C2CR'I 
2816 ~11052 ~em507 BR O~RATQR 
2817 011054 ~04767 177,36. LPAR I JSR PC lEVA\, 
2818 
2619 , lFNDr SNOSTR 
2621 scs LPSTRNG 
2b21 , ENDC 
2822 
2623 01U6B 122127 010237 CMPB (Hll•o*,RPAR 
2624 ~lU6~ ~~1~Bi B~Q OPRATQR 
2825 011066 U0161 300,6 £RUX41 JMP ERRSX~ 
2826 
2627 I lFNDF SNOSTH 
2628 LP!TRNG I CMPB (H\)+j•,RPAR 
2829 BNE ERRSX4 
2831 JMP SOPRA!R 
2831 

0 ENOC 
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28J2 
2833 a1u12 ~enaz VAAS~£1 swu A2 
28H 811874 152102 usa CAil•tR2 
2135 81U76 Z6UU ADD (A5J 1 ~2 ICn~LEeT orrsE! ' 
2836 811188 U1127 888Z'5 CMPB CA1J ti 1 ~PAA ) 
21J7 811184 ~8141Z B[Q VAASS 
2838 
2BJ9 , lrNOf SNOSTH 
Zl4i CMP CR2J,it 1 SYAA 
ll41 B[Q S!AGJMP 
2142 ,ENDC 
%843 
2844 311106 322227 177775 C~P CR2J•ti,SCALAA 
2845 811112 ~114U BEQ YARN D'S 
Zil46 811114 eu2n NOV (R2J ,HZ 
Zl47 811116 011461 lA VAANO'~ 
2848 
2849 ,IFNOf SNOST~ 
2151 STAGJHP I JMP SfAGVAR 
2151 1 ENDC 
2152 
2153 811121 8UI14 EARPD~ I lOT 
2154 ,lrNor S~ONG~R zn; 811122 "2115 lU 1 ASCII \[TC\ 
2156 ,ENDC 
2157 ,IFDF S~ONG~R 
2158 ,ASCII • ~X~A~SSION TOO rOMPLE~t 
2159 1[NDC 
2168 811125 ne 1 BYTE ! 
2861 ,EVEN 
2162 311126 8111167 88154~ GDfDFNI JHP FNFN 
216J 
21H ,JfNDF SNOSTH 
21U ERRHX21 JHP EHRHIX 
2866 ,ENOC 
2867 
2168 311132 0U281 VA ASS I INC A~ 
2169 811134 3U771 BLE ERA~O~ 
Zl78 B11136 318246 NOV R2,.,,,, 
2171 811148 014767 1 "~'2 JSA P~tEVA~ 
2872 
217J ,IFNOF SNOSTH 
2174 BCS [RAHXli 
2175 ,ENDC 
2176 
2177 111144 8U7t7 812634 JSA PCtl N! 
2178 B11158 IU7U U8lli4t TST FA~11~'1 
2879 811154 111127 BN£ EAASSZ 
2881t 811156 121127 UUJ7 CHPB I Ai) 1 1'1 RPAA 
2181 911162 881426 BEQ vaNES' 
2812 811164 122127 88124J CHPI IA1J•t• 1 CO~HA 
211J 911171 etU36 BN£ £RASX4 
21U 311172 816546 881142 HDV FAC21M5J 1 o($PJ 
2185 B11176 814767 177414 J5R P~ 1 EVA~ 
2186 \ 
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2887 , JrNor INOST~ 
2888 BCS tHRHXi! 
2189 1 ENDC 
2891 
2891 011282 084767 082"~ JSR P~t IN! 
2892 311216 en1n 018141 TST FAC11~'1 
289J 011212 01tieU · 8NE EHASS~ 
2894 011214 122127 91U37 CHPB (H1J•t• 1 RPAR 
2195 ~11228 08U22 BN£ ERRS X~ 
2896 U1222 0165U 081142 MDV rAC2tH5J ,R~ 
2897 011226 1U412 8HI EHRSS2 
2898 011231 U2UI MOY ,~,,., .. 
2899 3U2J2 Dl8407 8A V!WOS' 
29mB 011234 811167 08~'34 ERRSS21 JH~ ERASU 
2981 011241 0152f1 VONESSI INC Ri . 
2982 011242 fl12703 177777 NOV tte2, 1 R~ 
2983 311246 ~16501 0881142 MOV rAC21M,J 1 RA 
2924 311252 180771 VTWOSSI BHI ERASSZ 
2915 0112,. J12602 HOY I~Pl•tR2 
2986 
29e'i ,JrNDf SNOST~ 
29U CHP CR2J tf 1 SVAR 
2989 BNt ,•6 
2918 JHP S!AGA~R 
2911 ,ENDC 
2912 
2913 311256 004761 8UJ36 JSR pC,~Q~GET 
2914 311262 012265 nu4e VARNOSS I NOV tHZJ•trAC1tR5J 
2915 011266 811265 UU42 NQY tH2J 0 tAC2(R5l 
2916 311272 111113 OPAATOAIHOVB I H1J t H3 1N£XT C~ARACTER', 

2911 011274 121327 811211 CHPB RJ,t,~O~ 
2918 011318 011437 BEO DOITNOW 
2919 311JU U0J27 nun CHPB R~ 1 ·,~0TO 
2921 011JU 111434 8£0 DOITNoW 
2921 811JU 128327 UU27 CHPB RJ,t,WPARAO 
2922 311314 Ul3664 8~0 EHRSX! 
2923 311316 311U2 MOV I~PJ ,~2 1 PREV IOU~ OPERATOR', 
2924 ~11J21 1212n 008Z27 CHPB R2,t,~PAAHO 
2925 311J24 1111425 e~os DOlT NoW IJUHP IF ,. 

I 
2926 0UJ26 121227 8112~1 CHPB =~~~~~I,ASH 2927 011332 Ul{417 B~OS I JUMP IF • OR I' 
2928 3UJJ4 123227 0182~4 CMPB R2 1 t 1 HINUS 
2929 011348 181411 8~05 PHECJ I JUMP " + • OR UNAR¥, 
29JB 311342 120227 0302'4 CH~B H2 0 t 0 ~Q 
29J1 011346 181403 8~05 PR£C4 !JUMP '' . <> <• >• < OR )', 

2932 311358 12U27 330254 PAtC51 CHPB R~tt,~O 
29JJ 311354 111427 8~05 NOTNOW IJUHP tr ANY OPERATOR! 
2934 311356 120321 0182~4 PR£C41 CH'S RJ 1 .,HI~US 
29J5 au362 181424 B~OS NOT NOW I JUMP tr • • UNARY • I nR •. 
2936 011364 120327 0112~1 PRECJI CHPB RJ 1 t, ~~ASH 
2937 au37a 181421 B~OS NOTNDW 1 JUMP tr • I OR t 1 

29J8 311372 12U27 UB227 PR£C21 CHPB R3,1,WPARRO 
29J9 011376 1114U s~os NOT NOW : t~~~·. tr .:~. 2941 811488 015112 DOl TNDW I C~A R2 I DO THE • ''OW I 

2941 011412 152612 BISS I!~J•tR2 

{-i I 
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29~2 U1~U 162712 Ul22~ sua foUPAHA0•100 R2 
29~3 011~U 061202 ADO R2oA2 
2944 011412 ~68HZ ADD PC,R2 1 JUMP fO DO !HE APPAOPR lATE OPERA! 1 O", 
2945 01141~ 061217 ADD (H21r~C J~£FT OPlRAND 15 01SP1 12(5P)'0 

2946 311416 a8UUJ TAB~£21 1 WORD UPARRqoTlBLE2 IAIIi"T OPtRA•D IS FAC11R~I,FAC21"~1, 
2947 011428 >88124 0 WOAO S!AA•!ULE2 
2948 011422 ~19154 0 WORD SLAS~•!AB~€2 
2949 011424 010116 ,WORD PWS•!ABLL2 
2"8 011426 ~0U56 0 WORO UNARh!ABLE2 
2"1 011430 a0U52 0 WORO •INUh!ABI.EZ 
2"2 aU432 311142 0 WORD TERM I NoTlBi.E'-
2"3 011434 0U54t 0010~2 NOT NOW I MOV FAC2(~5) 0 o(SP) J C£, C, A+Bo I OONT DO T"E + YET, 
2"4 011441 02UU CMP SP 1 R4 
2955 011442 113411 Bi.O ERR PO' 
2"6 011444 nn•• uu•e MOV F AC1 I N5 l1• I SP I 
2957 311451 018346 MOV RJ1•IIP! 
2958 011452 0U2~1 INC R~ 
2"9 011454 000161 1771~8 JMP OPERAND 
2968 011468 0192•1 TERMINI CI.C ICAHRV OFF MU•S NUMERIC R£511~ T, 
2961 011462 8U281 RTS PC 
2962 811464 018161 17H38 ERAPD51 JMP E~RPDL 
29U 911471 084161 115~16 MINUS I JSR P~1$UUTK 
2964 011474 08'765 .... ~8 UNARY I fST FAC1CR~I 
2965 81HU UHU B[Q UINTE~ 
2966 811512 U2765 UUII un•1 ADO f~II8U oF AC1 ( R5 I 
2967 811511 811618 BR OPAA TOR 
2961 311512 UH65 888142 UINTEGI NEG FAC2(H~I 
2969 011516 112265 ave OPRATUR 
2978 81152S 012765 044181 018848 MOV ~~~U1 1 F AC1 ( R5 I 
2971 811526 015065 081842 C~A FAC2(H~) 

2972 811532 310651 BR OPAATOA 
2973 011534 U~161 175~~· '~US I JSR PC1ADQSTK 
2974 011548 au65~ BR OPRATOA 
2915 811542 312767 0116!6 UYB8BG STAR I MDV •ERSTAR 0 URVEC 
2916 011"B 8BH61 801"8 JSA R~IFP'5AV 
2917 011554 ~11628 , WORD T~TSTK 1 TEST TOP OF SUCK AND Fi.UA T IF l NT 
2978 811556 311634 1 WORD PVS~F 1 PUS" r AC AND Fl. OAT 1F NEC 
2919 011560 011U81G I WOAD SH!.R I PFArORM MU~ T 
2981 011562 014278 ,WORD POP 1 P~P RESUI. T 
2981 811564 313306 1 WORD FPPAES 
2952 011566 810167 17H18 ST AR11 JHP OPAA TOR 
Z983 011572 012161 012238 01UUG S~AS~I •ov lERRO ., V 1 URVEC 
2984 011611 084461 331538 JSR A~ 1 FPPSAV 
2985 011684 011621 1 WORD T~TSfK 
2986 011606 011634 I WORD P~S~F 
298it 011611 0188UG ,WORD SDVA 
2988 011612 014278 ,WORD POP 
2989 011614 013386 ,WOAD FPPRE' 
2998 811616 01t7U BR S!AR1 
2991 811621 815716 TSTSTKI TST C§PI 
2992 011622 0eun aNt T~TS2 
2993 011624 015726 TSTS11 TST I~PI+ 
2994 011626 081161 nueeG JMP SIR 
2995 011632 018134 TSts21 JMP ~IR41• 1 RE TIIRN 
2996 011634 016546 080142 PUSHF I HOV FAC2(H, o•(SPI 
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2991 011640 ~165•6 0091411 MOV HC11H~)o•ISP! 
2998 81164~ 081167 R[Q TST$1 I Fi.QIT IF INTEGER 
2999 011646 001134 JHP •IA4l+ IR(!IIRN 
30011 1 1FOF SNOSTH 
3001 I OUMHY ENTRY POIN!S FliR SNOSTR 
3002 SAVCWAR I 
30BJ ARGBI 
3084 HA~ESTI 
3005 SOP RAT I 
~ .... STOSV AR I 
~~07 ERRHIXI 
3028 STPRO I 
U89 ,ENOC 
3010 
3011 ERASVNI 
U12 011651 3U034 ERASX51 lOT 
3013 I IFNOF S~ONG~H 
3014 au6~2 ~54523 11~ , ASCII r ~VN' 
311~ I ENOC 
3016 , tror S~ONG~H 
3017 1 ASCII I SYNTAX EHROq I 
3018 
3019 I ENDC 
3020 a116'5 000 1 ByTE 0 
31il21 I EVEN 
3022 
3023 1 IFNDF SNOSTH 
3024 QUOTE I CMPB (A~)•jt,TEXT 
31il25 SNE EARSX~ 
31il26 •ov R2 1 R3 !SAVE nuoTE CHAR I 

3027 MOV R~, R2 
3028 TSTB I R11+ 
31il29 BNE ,•2 
31il31il CMP SP 1R4 
31il31 Bi.D tARP05 
31il32 •ov R2 0 o(~P) 
3033 sus o3 1 (SP) 
3034 MQV R11•(~P) 
3035 sua •21 15'1 
3036 CMPB (R\)+ 1R3 ISAME AS STARTING ,UrTE CHAR,? 
31il37 BNE tRASX' 
3038 DEC (~P) 
3039 BEQ ayNU~~ 
3040 •ov S~1R2 
31il41 ADO f21R2 
31il42 JSA P~ 1 MAKESTR 
3043 MQV (SP)•o (SP) 
31144 JMP Q~OTB~M 
3045 QUNUI.I.I CMP C~'l•r CSPI• 
31il46 GOTV A~ I MQV ••lt"''SP) 
3047 BA SOPRA!R 
3848 I ENOC 
31il49 
3051il 311656 ~00161 lilUU8 ERP0021 JHP ERApDZ 
31il~1 
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Jl52 tlfNDf SNOSTM 
3153 STRGARR I ~=R P~o ~O~GET 
3154 S!R B!H 
3155 STRGVAR I TST IR2)+ \ 3156 CH' 21R2IIIol 
3157 8[Q S!RGB!H j 
3158 •ov IRZio~2 
3U9 STAGBTH I MDV IR21o~3 
3161 CHP .. ~. ··~ Jll61 8[0 GDTVA~ 
3162 CHP SPoR4 
316J BLO EHPOU 
3164 CLR •1"1 
Jll6!i MOVB IR31 1 !SPI 
3166 JSR PC 1 HAKESTH 
3167 SO,RATR I CHPB 21SP1tt 1 AMP[R5 
Jll61 SEQ CONCA! 
3169 CMPa I Rl) 1 f 1 AMP£ AS 
3171 BEQ AMPWA IT 
Jl7~ CHPa 2\SPI ,o, TERM 
3172 BNE ERRSX' 
317~ MDV C~P)+jRB 
3174 TST ISPI• 
~17; MQV ISP1o~2 
3176 HOY Rlol"t 
U77 INC AI 
3171 8[Q so,u ICHEr.~ N~LL STRING 
3179 ADO U 1 RI 
lUI MDV SP 1 A3 
Jill •ova R~o•IHI) 
3U:i SWAB R3 
31U MOVa R~o·l~ll 
uu SOPRXI SEC 
3185 JH' IH2t 
3U6 AHPWA U I MOVa I A1 I+ r •I SP I 
3187 JSR P~oEVAL 
3188 BCS SDPRA!R 
3189 ERAHIXI lOT 
3191 1 1FNOF SLONG~R 
3191 ,ASCII \NSH\ 
3192 1ENDC 
3193 1 IFDF S~ONGLA 
3194 ,ASCII •NUHB~RS AND STA I ~GS HI XED I 
3195 1ENDC 
3196 1BYTE 
3197 ,EVEN 
3198 CONCAT! CHP I~Piof•l 
3199 BNE CATND! 
3UI CHP C~PI•r (SPI• 
3181 BR SOPRAfA 
3182 CAfNOTI MDV 4ISPI 1R2 
UeJ CHP R2rt•l 
3184 BNE CATLONG 
3185 MQV '''l+rAI 
3186 TST I,P,. 
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3117 MQV Rio IS~ I 
nee BA CAfCOH 
3189 CA1LONGICLA Rl 
3111 8158 CR2l oHI 
3111 MDV C~Pl ,~3 
3112 CHP S~oA4 
3113 BLD ERPOU 
3114 CLA •ISPl 
3115 MOVB (R3lti,PI 
311~ •Do RI 1 CSPl 
3117 CMP ISPt 1 t377 
3118 BHI EHASTH 
3119 •ov SP 1 H2 
312~ •Do t~oA2 
3121 JSA P~ 1 HAKESTR 
3122 •ov I'Pl+rR3 
3123 MDV 4(5PloR2 
3124 CLR AI 
3125 8158 CR2l ~~· 
3126 MQY R~o41~Pl 
3127 AQQ RloU 
3128 ADO M~ 1 R3 
31Z9 •ov C~Pl+rRZ 
3131 TST C~Pl• 
3131 i:Lii •• 3132 BISB CR21tHB 
3133 ADD •3rR2 
3134 MQVB CR2l+t IHll+ 
3135 OEC Rl 
313~ BGT ••• 
3137 STPAO I 
3138 QUOTaUH I MQY C~Pit~l 
3139 CA?CDHI •DV SP 1 A2 
3148 ADD n,AB 
3141 •ova RZ 1 oiM8l 
3142 SWAB RZ 
3143 HQVa R2 1 •1~BI 
3144 BA SOPAA!R 
3145 ,ENOC 
31'6 
3147 911662 ~11167 177232 ERAPD21 JHP ERRpQ~ 
3148 
3149 1 IFNDF SNOST~ 
3151 ERAS TAl lOT 
3151 1 1FNDF SI,DNG~R 
3152 ,ASCII \'TL\ 
3153 1ENDC 
3U4 I IF OF S~ONG~R 
3U~ ,ASCII •~YRIN~ TOO ~ONGI 
31~6 ,ENOC 
3157 I BYTE 8 
3158 1EVEN 
3159 1ENQC 
3161 
3Hl EREXPI 

'" 
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3162 ERST AR I 
3163 tRAODI 
3164 311666 38BIB4 ERROVR I lOT 
31U ,1r~or SI.ONG~R 

3166 911670 "'3117 100 ,ASCII • ovr• 
3167 
3168 

1 ENOC 
1 1FOF SI,ONG~R 

3169 I ASCII • OVERn,owr 
3178 I ENOC 
3171 011673 8"1 ,BYTE 
3172 ,EVEN 
3173 
3174 011674 112746 08UUG SINFNI •oV t~INo •CSPI 
31H 011711 319432 SA ryNcT 1 
3176 011702 312746 U8118G COSFNI •ov t~OS, •C SPI 
3177 a117U 181427 BR FYNCT I 
3178 01171t 3127•6 eun0G SQRFNI MOY ·~QRTr•CSPI 
3179 811714 112767 887734 8188UG •ov t~RSQN, SEHVEC 
31811 111722 881421 BR FYNCTI 
3181 811724 ~127•6 U8UtG ATNrNI MOV UUNr•CSPI 
31U 811731 Jl1416 BR r~NCT 1 
31U 011732 012746 011118~ EX"NI MOV tEXPo•CsPI 
lU4 011736 IU7t7 8116~~ IIIIUG •ov ttRtXP 1 5EHVEC 
3185 1117•4 IU411 BR FYNCT I 
3186 011706 312746 011UIG I,OGFNI MOV UI,OGo•CSPI 
3U7 811"2 H27t7 187734 88BIUG •ov t~RI,O~ 1 S[HVEC 
3188 811768 011402 BR rUNCTI 
l189 

,lrNOF 3191 SNQSTR 
3191 tRRHX91 JHP [HRH I~ 
3192 1 tNOC 
3193 
3194 811762 081167 177~74 ERPD111 JHP URPDil 
3195 31176& 114767 1766014 FUNCT II JSR P~ 1 EVAI, 
3190 
3197 , 1r~or INOSTH 
3198 BCC FYNCT ~ 
3199 JHP EHRAR~ 

30118 FUNCTJ I 
3281 1 ENDC 
3212 
32U 011772 0126U •ov C'PI•oR3 
3214 011774 nun BNE ,•6 
3215 811776 118167 UU14 JHP EMRUFN 
3286 112182 1221Z7 UUP CHPB CR11•ot 1 RPAR 
3217 812116 18U4' BN£ ERRSX~ 
3218 112811 014467 011328 JSR R! 1 FP~SAV 
3219 U2114 111634 1 WORD PYSHr 1PUSW rAe, FI,OAT lr NECtSSARV 
3218 U2816 ~12124 ,WORD F~NO~ I GO 00 FU~CT! DN 
3211 312821 n3~u ,WORD FPPRE~ 

3212 ~12122 9U435 BR OPRFN 
32U 112124 IUU1 FUNOK I •ov SP 1 R1 !SAYE ADDRESS OF PUSHED AHG 
3214 112126 ~11446 MDV R~ 1 .,(~P) JIAVE 04 
3215 112938 012706 1121'~ •ov ·~UNRP, • C !PI 1 OLIM•Y RE fUR• AOORESS 
3210 012134 H2746 081137 •ov #1J7 1 •CSPI 'OliM•Y JUMP I NSTR I 
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3217 012848 0111•6 •ov R~, •C~PI I AOOR Or ARGUMENT 
3218 012142 1127•6 011,11 •ov •!11o•Cspl I Du~"Y Bu 
3219 012146 011511 MDV R' 1 Re 1 SAVE 05 VAI.UE 
3221 0128" IUU5 MOY SP 1R5 1 RETURN ADDRESS cTO OUMMV PH"G IN STK) 
3221 012152 ~UI71 0101'2 JSR Rlo•R~SAVECR~I 
3222 112U6 062H6 aeeeu FUNRET I ADO ·~·,, 5~ I POP OUM•Y PROGRAM 
3223 112162 '126~4 MOV (5PJ+rR4 1 RESTOR£ R4 
3224 112164 ~22626 CHP CSPJ+ 1 CSPJ• !REMOVE 0~0 rAC rROM STA~K 
3225 012966 ~UI65 BIU4i1 •ov RiloFA~1CR~I 1 Sf OPE RESUU IN F AC 
3226 012172 J10165 0UB42 MDY R~, FA92 C R~ I 
3227 012176 ~13134 JHP •CR4J+ I ANO RrTURN 
3228 
3229 ,IFNOF SNDSTR 
3231 ERRHX81 JHP EHRH'I X 
3231 I ENOC 
3232 
3233 812101 U4767 176,12 INTFNI JSR PC,EVA(. 
32J4 
3235 I IF NOr SNDSTH 
3236 BCS ERRHX~ 
3237 ,ENOC 
3238 
3239 312104 122127 818:137 CMPB (R11•otoRPAR 
3248 012111 011804 BNE [RRSx! 
3241 312112 814767 01!~~0 JSR P~oiN! 
3242 312116 383167 1711'8 OPRFNI JHP OPRATDR 
3243 012122 010167 17,22 ERRSX91 JHP ERRSX' 
3244 
32., 
3246 
3247 I !r A IS NOT e 1 r~oaAT IT 
3248 012126 08'?16 UPARRO 1 TST CSPI !IS liPPEH •• 3249 812131 011111 BNE UA1 
3251 312132 015766 8111102 TST 2CSPI 1 IS (.OWER . " 3251 ~12136 ~B14B5 ~EQ UA1 
3252 B12141 ~15726 TST CSPJ• 
J253 812142 JU467 911.16~ JiR R~ 1 FPP~AV 
3254 ~12146 BIIIUIG 1 WORD SIR 
3255 812150 ~133B6 0 WORD FPPRE~ 
3250 
3257 312152 312767 B1U16 UBBIIG UAi I •ov t~RREXPo ShVEC 
3258 B12161 115765 1881411 TST rAC1CR51 1 IS IJPPER •• 3259 312164 ~~U36 ~NE UAU 
3261 312166 Bll'?65 U1142 TST r AC2 C H5 I I~~ (.OWER . " 3201 012172 311136 BNE uu 
3262 312174 ~12765 IIIBB1 181842 •ov ·~ 1 rA~2CR~I I SrT R~SU(. T 
3263 312212 022626 UA4 I CHP C5P)+ 1 CSPJ• 
Ji!O• ~12214 ~8U67 177~6Z JM' OPRATOR 
326~ I 9 IS JNTEGtR 
J266 "12211 015716 UA51 TST C~PJ J IS A • "' 
3267 012212 '11177 8NE UA17 
J268 312214 395765 001142 TST FAC2CH, JIS (.OWER a> 0 
3269 012221 111e13 BP~ UA9 1 NO, ERROR MESSAGE 
3278 012222 BU8114 VAll JOT 
3271 ,1r~or S~ONG~R 
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S272 012224 ~n~u 161 o ASCII ·~va· 3273 1 hDC 
3274 1 1FDF I~DNG~R 
3275 ,ASCII 1DIVI,IDN BY II 

) 3276 1 ENDC 
3277 112227 Ill ,BYTE 
3271 ,tvEN 
3279 312231 aue21 014111 ERROl VI C~P Rl 1 14111 
sui 112234 113372 !HIS UA8 
32U 112236 UU61 177424 JMP EHST.A~ 
3212 112242 113367 BHIS UA8 1 D IV av • 
32U 312244 Ul167 177416 JMP EHRDVH I OY~Pf'LOW 
3214 0122,. 115165 011141 UA91 CLR F'AC11~51 I SET RESULT o 
3285 8122'4 015165 01U42 CLR FAC2(H5J 
328t 312261 111751 BR uu 
3287 
3281 !FIX B IF INTEGER ( 2U 
3289 112262 3e5765 IUI42 UAUI TST F'AC21~51 
329i 312266 3tU36 BNE UAU,~ 
3291 012271 116501 IIU41 MDV F'AC1C~, ,R~ 
3292 012274 011832 •ov RI 1 R2 
3293 812276 ~42701 111~77 BIC 11lll77oRI !EXTRACT EXPONENT 
329~ 012312 UU27 148211 CHP ••·••nu I CHECK TOO SMALL 
3295 112316 1134Z6 'LD UAll 1 ~ 
329~ 112311 142782 177tll !IC ·~nue,oz 
3297 112314 352112 II UBI BIS 1211,~2 1R2 !S MANTISSA 
3298 812321 021127 142181 UAUAI CMP ••·••zan 3299 012324 111416 BEQ UAUB 
3381 112326 111116 BH! uAu,~ nn U2JJ8 ~16202 ASR R2 
uea 312332 113414 ecs UAU 1 ~ I IF' R !T CLEAOEO,NO GOOD uu 112334 a627U ueaee ADD ·UII 1 HI iUPDATE EXPONENT 
3314 812348 111767 BR UAUA 
3~15 01U42 015765 111141 UAiiBI TST F'AC11~51 
3316 U2J46 111111 ~p~ UAUC 
3U7 912J51 115412 NEG R2 
nee 112352 01U65 111141 UAUCI CLR F'AC~I~'I 
3U9 112356 ~u2u 0181~2 MDV R2 1 FAgzcut 
3~11 912362 ~11712 BR UA5 
uu IS IS RUL uu 112364 115716 UA\1,51 rsr I~Pl I IS A • 0 
3313 112366 311415 BEQ UAU 
3314 112371 U4467 181701 JSR R~ 1 FP~SAV 
U15 112374 114256 1 WORD ~USH 
U16 UZJ76 ~U536 112~81 ,WORD UAJH~t~AZJ 
3317 
U18 112412 115765 111141 UA121 TST rACl(~5l I IS UPPER B> 
U19 112416 111321 8P~ UA9 !YES 
3321 '12411 ~187a4 BR UA8 1~e, ERROR 
uu 
3322 IB INTEGERt REA~ 
uu 312412 ~16518 818142 UA!71 •ov FAC2C~5) 1 R~ 
3324 112416 111112 MDV RloR2 !SAVE roH SIGN TEST 
3325 112421 012111 BGE UA17A 
3326 312422 ~e54mt NEG Rl 

j 
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U27 112424 121827 IUUt UAi7&1 cHP Re,n~• lA' !S ABSISI !F' TOO BIGo FL"AT 
U28 912431 113157 BHIS UA21 
3329 312432 314467 UIF~ JSR R! 1 FP~~AV !GO INTO PDL!SW •O~E 
3331 112436 114271 1 WORD POP JCURRE•T PRODUCT IS A 
3331 U2448 ~14312 ,WORO PYSH1 1 CUH~ENT ANSWER ! 5 1 I ON STK l 
3332 112442 312524 112452 UA17B I ,WORD UAASR 1 UA17~ tSWIFT Bo BRANCH IP BIT !5 I 
3333 U2446 1142'6 1 WORD PUSH tGET CURRENT PHOOUCT ONT OSHCK 
3334 112451 ~UIUG ,WORD si1~R I MULTIPLY I ~TO CURRE~T ANSW£0 
3335 112452 312542 1124 72 UA{7DI ,WORD UATSTI,UA17F' I TEST IF' 00~£, BRANCH IF SO 
3336 912456 U4256 114256 I WDRO P~SH 1 •usw iTWO COPIES OF' CURRE-r POOOU~T 
JJ37 112462 118UIG 1 WORD SHLR 1 SO~ ARE IT 
3338 112464 314271 ,WORO POP 1 ANU PUT RESULT BACK 
3339 112466 012536 112442 ,WORD UAJHP 1 UA17q !POLISH JUMP TO 179 
U41 112472 314271 UA17F'I ,WORD POP 1 STORE ANSWER I ~TO f AC 
3341 a12474 ~12552 112511 , WORD UATST2oUA19 tTEST SI~N Bo !F' + JUMP' 
3342 112518 ~14332 1 WORD P~SH1 JPU~W l O~TO STACK 
3343 ~1"U ~14256 , WORD P~SH 
3344 ~12514 BIIIZIG ,WORD SDVR JANS • 1/ANS ! F B NEG 
3~4~ 112516 B14271 I WORD POP I POP ANSWER TO f AC 
3346 312511 ~U3U UA191 , WORD F'PPRE~ 
3347 112512 ~11167 176554 JMP OPRATOR I A•O GET OUT 
3~48 
J349 ERREXPI 
3351 312516 ~10104 UA211 lOT 
3351 , lrNOF' S~ONG~R 
3352 U2521 342536 122 ,ASCII \!ER\ 
3353 1 ENDC 
3354 'JF'DF' S~ONG~~ 
3355 I ASCI! I! [RNOR' 
3356 1ENDC 
J351 012523 en 0BVTE 
33'8 
3359 

I EVEN 

3361 112524 016265 111144 UAASRI ASR RISAV~IR51 
3361 112538 1UU2 sec UAJHP 
3362 312532 ~15724 UANJMPI TST (N4)• !SKI" OVER J~~P ADDRESS 
3363 IU5J4 119134 JMP 'CR4l• 
3364 312536 311434 UAJMPI MOV ·~4, R! 1 POL! SW •DOE JUMP 
3365 312541 UUJ4 JHP tiR4l• 
3366 112542 015765 181144 UATSTII TST RISAV~ CR5) 
3367 312546 311773 SEQ UAJHP 
3368 112551 011771 !R UANJM~ 
3369 312552 3U765 IUUI UAfST21 TST R2SAV~ I N5) I TE~T ~~~N OF B 
3371 112556 UU67 BP~ UAJHP !POLISH JU•P IF' 9 • 
3371 312561 ~11764 BR UANJM~ 
JJ72 312562 ~15716 UAUTAI TST UP 
3373 012564 110754 8HI UAU 
J374 312566 ~11134 JHP •IR41• 
3375 
3376 ~12578 ~18246 UAUI ~ov R2o•UPI IPU~W INT B ON STACK 
3377 112572 ae4n7 011'~6 JSR R! 1 F'P~SAV 
J371 312576 ~UUIG ,WORD SIR !FLOAT B 
3379 UA231 
338Z 012611f auu2 ,WORD R~VRS~ JR£YEASE TOP TWO ON STK 
3381 112612 012562 I WORD UATSTA 1 TE~T TOP ST•o SR TO ERR tr • 
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3382 312684 ~12644 ,WORD CALOG IC'"~ A~OG rUNcTIO~ ON Ao R[SU~T TO F AC 
3383 312606 ~14256 ,WoRD ~USH JPIIS" LoG I A l oNTo STACK 
3J84 112611 UU31G , WORD SMLR 1 CA~C BoLOGC A) 
33U 112612 312656 0 WORO C~XP JCALC EXP C B•LOG C A) l, RESULT TO r•c 
3386 112614 ~13336 ,WORD rP~RE~ 
3J87 312616 ~10167 1764'1 JMP OPRATO" 
JJ88 312622 112UI REVRSE I MOV C~Pl•l•• IR~UTINE TO NEVERSE TOP 
JJ89 312624 ~12601 •ov C~P)•IR1 1 r1. TPT NUMYERS ON STACK 
3391 312626 11261i MOV CSP)• 1Hi 
JJ91 012631 312UJ MOV C~PI•sR3 
3392 312632 ~101•6 •ov Rl, 1 •(~P) 
339J 3126J4 zu1•6 MOY Rl 1 oC~P) 
339• 312636 DU346 MOV RJ1•C ~p) 
JJ95 112641 11U46 MOV RZ 1 oC~P) 
3396 012642 ~11134 JMP •cR4l• 
3J97 312644 112765 UIIIIG UIU2 CALOGI MOV IALOG 1 RJSAVE! R5) 
3398 312U2 013167 177146 JMP r~NOK 
3399 312U6 e121U 011101G 3UU2 CEXP I HOY *EXP I K3SAVE c.,, 
3411 012664 ~03167 177134 JMP r~NOK 
3411 112678 ~10167 176224 £RRPD41 JMP EMRPOL 
3402 
34U , 1rNDr SNOST~ 
3414 ERRMX11 JMP ERRMI X 
HI !I 1 ENOC 
J416 
3401 112674 010167 1H7'1 ERR SUI JMP ERRSX~ 
3418 112711 U2112 rNrNI MQVB CMll*tR2 
J419 0127U 122127 0UZ" CMPB CR11•1*oLPAR 
341i 312716 011372 BNE EHRSXA 
3411 012711 06UU 081114 ADO •oLcR~l,R2 
J41i 012714 U8604 CHP SP 1 R4 
J4U 012716 113764 RLO ERRP04 
3414 012728 U1211 MOV CH2) 1 HI IR~ "OW CONTAINS THE OEr P01''TER 1 
341' 012722 011435 BEQ ERRUrN 
34H U2724 0UB4• rNSWAPI MQV RW 1 •C~P) 
3H7 U2726 3141&7 175664 JSR PC 1 EYA~ 
3418 
3419 , 1rNor I N0 5TH 
3428 BCS rNSTR 
342~ 
3422 

1 ENOC 

~423 012732 012618 •ov I~Pl•1Rill I RESTORE TwE OEr POP'TER, 
3424 012734 1121W2 •ova CHBJ•1RZ I GET T"E VARIABLr. rHnM THE orr, 
3425 012736 111425 BHI ERRAG; 
3426 112741 018302 SWAB R2 
3427 012742 152102 8158 C Rl) •1 Ri 
3421 012744 061502 AOO CR5) 1H2 
J429 
3431 ,lrNor IN05TH 
343~ CH~ CR2lr• 1 SVAR JIF TH~ otr YAR!AB~i: IS STRI•G ANO 
3432 SEQ ERRHX~ I T"E VA~U( I S~T THEN ITS AN FRROR 0 
34JJ 1 ENOC 
3434 
J43' 112746 ~i2i27 177775 CHP CH2)•1* 1 SCALAR 
3436 312752 ~11401 SEQ ,•4 
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J437 U27H 011202 •ov CH21 ,~2 
3438 U2756 32U04 CMP SPo R4 
3439 012768 1837•J BLO ERRP04 
3440 012762 011246 •ov CH2)oo!SP) !STACK THE 0~0 VALIJE ANO Rr.PL ACE IT 
3441 012764 016522 nm8•8 •ov rAC1 c ·~)I l R2,. I ~I TH ?Hl NEW VALUE 
J442 012771 311246 •ov I HZ), • C SP) 
344J 012772 316512 000102 •ov r ACi C "') 1 l R2 I 
J .. 4 312776 ~110408 BR rNREP~ 
3445 
3446 olrNOr SNOSTH 
3447 FNSTR I MOY 2CSP)jRI I RESTORE THE OEr POI'TER 1 
3448 MOVB CH8)+ 1R2 I GET T"E V AR lAB I.E FHnM THE orr, 
34•9 BM I EHRAG; 
3451 SWAB R2 
3•51 BISB CHB)•IR2 
3452 ADO IH,,H2 
3453 CMP ( H2,. I •• SVAR 11r THE OEr VARIABLE IS W•EDIC ANO 
3454 BNE ERRMX1 JTHE VALUE ISNT THE~ ITS A'l ERROH 1 
3455 CMP 2CR21th1 Jlr THE VAR !SNT A STRI~G SCA~AR 
34~6 8EQ ••• 3457 MOV IR2) 1 K2 JTI-If.:'~ "'O THlS 1 
3458 •ov C R2) 1 H3 1RJ "OW co•TAI•S THE OLD VA~I'E'1 
3459 MQV C ~p) • ,C R2) 10IH') NOW CONTAINS THE NEW 'IALUE 1 
3461 •ov RJo( SP I Jiii!~P) NOW CONTAINS THE O~D VA~Ul 1 
3461 •ov R2 1 or(~P) ITOP!STKI IS A TEMP FOR VAR AOORtSS 1 
3•62 •ov (R2) I R2 1 R? "OW CONTAI\S T~£ NEW V._IIE', 
3463 INC Ri 
3464 8[Q rNNEWNL I B•A'IC" 1 r T"E •rw VA~UE IS ''U-~ 1 
3465 INC R3 
3466 BNE FNOLNN I B•A''C" tr T"E 0~0 YAI.UE IS •·O•'~UL~. 
3467 •ova 1 I SP) 1 C R2) • 10~0 VALUE IS NUL~o N£W !S NrT'1 SOl 
3468 MQVB C~Pl•1 CR2) !MAKE AN ABS BACKPTR TO ?ME VAR, 
3469 BR rNREP~ ICTHF 'lEW VALUE IS ~OW POOTErTEOI 
347il rNOLNN I MOVB CR3)+1 CR2)o 1 0~0 A'O ~EW ARE BOT" NO>INUI.~ SO 1 
3471 MOYB CH3) .C"21 sPUT 0~0 BACKPTR I~TO THE •llW VALUE, 
347i SUB •2 1 R3 
3473 rNNEWNI.I TST I~Pl• sGET R! 0 or THE TE~P, 
34H •ov SP 1 R2 
347~ INC RJ 
3476 BEQ rNREP~ CCMECK NUl.~ STRING!) 
3477 SWAB R2 sSET T"E BACKPTR OF THE ~Ln VALUE 
3478 MOYB Rio (R~l• 1 TC ITS CURRENT STACK AOryRES,., 
3479 SWAB R2 
3480 MOVB Ri,CR~I 
3•81 I [NOC 
3482 
3483 ~13100 121027 ~ilU•J rNREP~ I CMPB CHil1• 1 c~""A 
348. 313i1104 081001 8NE rNNOCOM 
3485 013016 122321 CMPB CRII)•o CRU• 
3486 313019 0S1145 B[Q rNSNlP 
3487 013012 aB0167 17471~ ERUG11 JHP EMRAR~ 
3488 013i1116 0B0U4 ERRUrNI lOT 
3489 , 1rNoF S~ONG~R 
34Y0 313~20 043125 11~ ,ASCII , l}rN' 
3491 

1 ENOC 
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J49Z 1Jror S~ONCtR 
H93 I ASCII I ~~DE~ I ~tD ru~CT! ON 1 
3494 I ENDC 
349, ~13~23 ~~~ 1SVTt 
H96 1 EVEN 
3497 nJaz4 121027 3002F rNNOCO~ I CMPS 1~0) 1 1 1 ~PAq 
H98 313~3~ ~01370 BNE EH~AG~ 
3499 313332 310046 •ov ~~.-~~·, 
3'3il 313034 122021 CMPS CH0)+o 1~1l+ 
3'01 313036 ~U36' BNE EHRAG~ 
3'32 01304~ 122027 0002'4 CMPB (H8,•tlf 1 E'Q 
3'03 313044 ~11362 SNE EHRAG1 
3~04 013046 ~13146 •ov R~t•I~Pl 
3,0, 0130'1 31U31 MOV R0 1 R1 
3506 013152 3U767 17"41 JSR P~t [VAL 
3"7 3130'6 113402 BCS ,•6 
3598 31306~ ~15U3 Ci.R R3 
3,09 013062 000431 BR ,+4 
3'U 013064 ~12U3 •ov I~P)+oR3 
3,11 013066 121127 U0201 CMPB CH1) 1 1 1EOI. 
3'12 31Si172 301301 8~£ ER~SU 
3'1J 313il74 012U1 HOV I~P)+oR1 
3,14 015~76 "12601 •ov I~P)+tR~ 
3,1, 013101 114046 rNRI.UPJ •ova •l~llo•ISP) 
3,16 013182 114~66 UU01 MOVB •1Rilo11SP) 
3517 013106 0126~2 •ov ~~•>•o~z 
3'18 013110 ~61502 ADD '"" .~z 3H9 
3,20 , 1rNor SNOSTH 
n21 CMP !HZ I ,i 1 SVA~ 
3'22 SEQ rNRSTH 
3UJ 1£NDC 
3,24 
3,25 013112 322227 17777, CMP 1~2l+oi,SCli.l~ 
3,26 013116 011401 BEQ '+4 
3'27 013121 "11202 •ov I ~2), HZ 
3'28 013122 012662 ·~IU2 •ov ISP)+t21R2) 
3,29 013126 012612 •ov I~P)+oiR2l 
3,30 013131 ~01414 BR rNCHK 
3,31 313132 012612 rN~SSC I •ov I~P)+o IR21 
3'32 31313~ 3Ui146 MOV R~o•I~P) 
3,33 313136 311200 •ov CRZ) ,MB 
3~3~ 313141 161502 SUB '"'' ,~z 3,35 013142 315232 INC R2 
3,36 
3,37 ,lrNor SNOSTH 
3,38 8~ rNRCOM 
3539 rNRSTR I TST !HZ)+ 
3,~. CMP 21R21th1 
3'41 BEQ rNRSS~ 
3'42 MOV 1~2) ,HZ 
3,43 •ov I~Pl+o!R2l 
3,44 •ov RI 1 •(~P) 
3~4, MOV I HZ) ,H0 
3,46 1 ENOC 
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3547 
3,48 013144 31,231 rNRCOM I INC R~ 
3549 313146 301404 BEQ rNRSN~I. 
355B 3131'0 ~ii03B2 SWAB R2 
3~51 3131'2 110221 •ova R2 1 (RI)+ 
3,2 3131'4 ~~3302 SWAB R2 
3,3 3131'6 11022~ MOVB R2 1 (Ril+ 
3,4 013160 012631 rNRSNUI. I MOV (~P)+cRI 
3555 31l162 124027 301255 rNCHK I CMPB •IR0l c' 1 1.PlR 
3~56 013166 ~U34~ BNE rNRI.U~ 
3557 
3,8 , I'NDr SNOST~ 
3,9 TST R3 
3,60 BEQ rNNUMt.R 
3'61 •ov R~ 1 ·C~P) 
3'6i! CMP R3 1 1177777 JC~ECK NU~~ sT•I~G 
3563 BNE 1+6 
3,64 JMP SCPRA !R 
3~6, JMP S!PRO 
3566 1ENOC 
3,6; 
3,68 013170 aaa167 17U76 rNNU•ERIJMP OPRATOR 
3,69 , EOT 
3,71 

i 
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3571 1. ~OUNCE rll.t 06 
3HZ '.~--~!o-··~---~·-·'!······•o!o··•!o·-·.:.--• .:.---'!'···'!···· 
3573 I SU8RQUT INE 'f'IXUp 1 CA~L.ED 8V JSR PC 
3574 I MUCMU TYP£~ Of' IC$Pl 1 ZCSP) AND F ACU A 51 1 HC2 C R' l 
n" I RI 1 R1 U~lUSE~ 
3576 I RZ DUTRQVEO 
3577 ' R3 1 R4 UNUSE~ 
3571 I R5 •U!T PO I•T TO USER ARU 
3579 ' SP GOES ~0 DEEPER ArTER JSR 
lUI 113174 ~126~2 FIXUPI MOV I~Pl•JR2 
3581 113176 ~U716 TST :msr 3U2 IUUI 0114U B£0 
3583 1132U 3U765 UU41 !S! f'AC1C~5) 
3584 113216 011121 INE f'IXU! 1CO~O CODtSaNONiiERO MEAN! f'I.OAT I NG·, 
3585 113211 016546 111142 MQV f'ACZC~'lo•CSPI ••••• 3586 113214 ~14467 Ulli4 JSR R~ 1 f'P~SAV 
3587 113221 eueen 1 WORO SIR 
uu 113222 214271 ,WORO POP 
3589 113224 JU316 ,WORD f'PPRE~ 
3591 113226 ~18411 

'IXTSTI 
IR f'IXCL.I 

3591 113231 . .,,., ...... TST rAC1C~, 
3592 113234 111416 IEQ f'IXRE! ICON~ CDOt~oe MEANS INTEGtq, nn 113236 IU726 TST CSPI• ••••• 3594 113241 114467 811171 JSR R,,rP~SAV 

'"' 113244 IIIIIIG 1 WORO SIR 
3596 113246 113316 1 WORO f'"RE~ 
3597 113251 nn•4 'lXCLil I CLil JC~N~ CODtSoNONiiERO MEAN1 f'I.OATJNG"1 
3591 113252 018112 f'IXRETI JMP CH2) 
nn 
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3611 
: -~suii~iiuriN£·t;~iii£·;·--~~t~£ii~ii;-~;;·tc:············· 3611 

3612 I f'I~DS THE ACDRr.S~ Of' TME L.INE NO 3613 l ~EFt~ENC£0 8• C R1l ,., ~~. 
3604 I Jr T~£ SVHqOL 'ABL.E •ErtRE~CE IS ~~T A LINE "Ot 3615 I SETS CAUY', ~Twt•WISE 1 T•E CAR~Y IS CLEAR 1 36P6 113254 112112 fL. INti HQYB (Rll+rR2 
36B7 813256 uun IHI f~t 
36U 813261 88UIZ SWAB R2 
36f9 113262 152132 I!SB (R1)• 1R2 
3611 113264 06Ue2 ADD '"'··~2 3611 ~13266 112211 HOY CR2)+rRI 
36U 113278 021127 1111n CHP Rl,. I 'CAL,AR 
3613 113274 1134U 91.0 r~x 
3614 813276 111261 fl.£1 SEC 
3615 113311 Bl8237 NT$ PC 
3616 113312 1112•1 f'LXI CLC 
3617 313314 311217 ~TS p; 
3618 
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3619 ',.;.. -!.;.--- ~---:-- '!'!•··---·~- ... .;. ... !··-~-- -~---!-······'!··· 
3620 I ROuT 1 ~E I ,P~RESI CALLrO 1'1 POLl~~ MOO£ 
3621 I Rt!TORES RP T~RU R4 SAVED 8Y rPP~AV 
3622 I ANO R[TUR~S IN NORMA. EXEC MOO£ 
3623 0133e6 ~usu UU44 rP~RESI MOV RISAV~ IRS 11 R~ 
3624 ~13312 016511 BBU46 MOV R1SAV~ I R51 1 R1 
3625 013316 016502 00~051 MOV R2S4V[ I R51 1 R2 
3626 313322 rU503 0UiJ52 MOV R35AV~IR51 1 R3 
3627 313326 ~16546 3000~4 HOV R4S4V~IR51 1 •1SPI 
3628 ~13332 30~2~4 RTS •• 3629 
36311 
3631 J "~- -'!~---~-·-!'···~-------~--· .;. ... .;. ... .:.. ·~ '!"' ... ~ •• -~---'! .. -....... 
3632 ' ROUTINE 1 rppsAV' CALUO BY JSR R4 
363J J SAVES Rll T•Ru R4, ANO RETUR~S IN 
3634 J POL IS~ MOO£ 
363!1 013J34 IUI65 011144 rPPSAVJ MOV Ri1 1 RB~4V£(R5) 
36J6 3133411 U111U 11UiJ46 MQV R~ 0 R1~AV£(R5) 
3637 ~13344 U12U 31U511 •ov R2 1 R2~4VEIR5) 
3638 0133511 U0365 0UiJ52 MOV R31R3~AVEIRSJ 
3639 013354 ~12665 UUH MQV I~P)• 0 R4S4V£tR5) 
3641 013368 1111134 JHP a(R4)• JENTfR PO.I SM MOOl 
3641 
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3642 J 
3643 ' GET1BYT I GET28YT) • GET ~YTE OllT gr RING B•JrrER USING 
3644 J GEl PO(NTER 1 (R2) 1 
3645 J 
3646 ' CA.LI •teurr·1 ~OR, ~•sEl1R1 
3647 J ot84SE orrSET or GET PTR.,l 1 "~ 
3648 J JSR P~ 1 GETBYT 
3649 J 
3651 ' USES Rii1Rl1R21HJ 
3651 J 
3652 J RETURN CHAR·, IN R~ 1 
3653 J ICI BIT lSI c•R 1r C~AR', osu f.~ro 
3654 J SET 1r aurr·, WAS rHPTY INO C~AR 1 l 
365~ ' 3656 313362 ~12H3 mUIIII4 GEUBYTIHOV IH~ET\1 R3 
3657 U3366 ~n•n BR GETBYT 
365S !13371 112783 1111116 GtT29YT I MQV oBGET~IR3 
3659 ~13374 n21a2 177776 GETBYT I MQV oPS 1 H~ 1 STATUS 
36611 0134U ~11246 •ov IH2) 1 eiSPI 
3661 013432 ~12112 010J40 •ov oPR7 ,( RZ I JHiu•EST PRIORITY 
3662 3134U Z6fU3 ADO R11 R3 
3663 313411 ~21361 3~111110 CHP (H3) 1 8PUT(R1l JANYT~ING I~ a urn 
3664 013414 311412 BEQ B~rEH~ 
3665 013416 1133~1 MQVS •tA3l•IRm JGET SVTE 
3666 013421 305243 INC •(R3) J PT I TO NEXT BYTE 
3667 313422 3213&1 ~~00~2 CMP IH3)1~ENDIR1l 1 WPAP I ROUND! 
3668 313426 U1402 BI,OS NOWRP 
3669 313431 316113 ~000el MDV BSTATC R1 l 1 ( R3 I J P' I TO NEXT ~YTE TO GET 
3671 313434 312612 NOWRP I MOV !SP)• 1 tR2) I STATU~ BACK 
3671 313436 ~112'1 CI,C IS IG''AL SUCCESS 
3672 U3441 ~~~2~7 RTS PC 
3673 013442 ~12612 BUrtHP i MQV I~PI•I IH21 ,su•us sacK 
3674 013444 JU261 SEC 1 S~O' r AI.URE 
3675 n3446 ~112117 RTS PC 
3676 
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3~77 
. . . . . . . 

I ••••'!'••··~··•<~!•••••••••••••••••••••••••• ·····~··••••• ~· •••• 
3~78 I 
3679 I GtTCHAR • RETURN A ~HARt I• R0 OR "AIT uNTil, YOU CAN 
3688 I 
3681 I CALLI lt9UH, HOA, ~ASEl,R1 
3~82 I JSR PCtGE!CHAH 
3~83 I 
3~84 I USES R3t (R0tR1tR21 
3~85 I 
3~8~ I RETURNS CHU, IN R~ 
3687 I If PAPER TAP£ REAO~H EOT FOUN0 1 ~XIT TO ••EAOY''1 
3U8 I 
3U9 ~13451 011246 ~m=:~·:i~ oa,.c ~PI 
36911 313452 ~14767 1777114 P~ o GE!1BYT 
3691 013456 1113405 BCS ~OCHAH INOT"ING THERE Y(T 
3692 013461 016102 011U12 •ov BfSPE~IR11 1 R2 I CWECK If HElDER STOPPED 
3~93 013464 ~83111 BGT XCHAR 13 0° .; IS OK, SRA'C" IF C ... AD 
3~94 013466 ~12602 GETX I •cv (~P)+oH2 
3~95 0134711 011207 •TS PC 
369~ 313472 U&101 001112 NOCHAR I •ov sts•rc 1 At,, •• tCHE"K tor OR EXTRA CHAR 
3~97 013476 3111423 B[Q REENA~ 
3698 013501 ~.,161 0U112 CLR 9~SPECIR1J 
3699 013514 ~·12~1 SEC 
3718 a135U 011761 BR GETX 
3701 013518 011846 XCWAR I •ov Ri1 1 o(~P) I PU~H n1.0 CHAR 
3712 a13512 ~U201 •ov R2 1 RI !POSITION NEXT 
3713 113514 ~14761 013164 JSR PC t PU!BYT 
37114 013521 1131111 sec I +4 IHAKr SURE IT GOT I·~ I 
37U 013522 3111011 HALT 
37U 013524 0U6Ui1 •ov I ~Pl•o Ra !GET SACK 0~0 CHAR 
3a7 013526 015161 018112 CI,R SfSP[\; I ~1l 
3701 0U532 11"02 UBI177 HQVS IDEVIH'loH'-
3709 013536 012772 0UU1 113601 •ov 1U1o~ITAH(R2l !RE•rNAS~E INPUT 0€VIC£ 
3711 013544 0le751 ~~ GETX I (CARRY IS CI.EAR) 
3711 I R(o[NAB~E PROM A DEA~ !TART 
3712 013~46 116502 000177 RtENABI ~ave 10£V(H5) 1 R'-
3713 n3552 U2772 0a411u 01~611 BIT 111040110 I •I TAB I R2l I C•ECK BUS¥ BIT 
3714 9135611 nun SN£ GCWA I I 
3715 013562 ~U772 001181 01~6U MOV 1~01, • IT U I R2l 
3?16 013~711 31101101 GCWAITI WAIT I WA 1 T roH AN INTE~RUPT 
3717 013572 014767 001'14 JSR PC 1 IOWA IT !WASTE Tl~E 
3718 013576 ~U725 BR G[TCH~ 
3719 
372m I US~£ or lNPU! OEV!CE STATUS REGISTERS 
3721 913601 177561 I TAB I I WORO TKS 
3?22 1113602 1775511 ,WORO PHS 
3723 

BAS! Cl. -.ex11 Vf21 22•HAAo73 16tm5 PA~E 5I 

3724 J .~--"!'•···"!·······-·····-·~---.;. ... .;. ...•....... ~-------~---·· 
3725 1 IGETVAOf SUSROU!INE 
372~ I THIS ~UBROUTINE O(AO~ A VARIAB\,E NAME OR 
3727 I AN ARHAY EI,[H[NT, lNO ADDRESSES THAT 
3728 I VAR!A~LE IN co•t, SO THAT A SUBSEQUENT II!;TI')V &A f 
3?29 ' CA~~ WI~~ STORE THr r AC IN T"[ VAR!AB~E, 
37311 J DESTROYS rAC1 AN~ rAC2', 
3731 I CAl.~£~ H¥ JSR PC, GETV AO 
3732 I R1 POINTS TO T"E CODE NA•ING T"E V AH I AB~E 
3733 I 
3734 J13~04 01U~5 0101122 GETVAAI •ov R2tVAHSAVIo5l 
3735 013611 012H2 177777 •ov "ltR2 
3736 013~14 au265 000124 •ov R2 1 SS1SAVIR51 
3?37 013621 "10265 00U26 •ov R2 1 SS2SAVtR5J 
3738 013~24 121127 0011255 CMPB ( H11, 1 1 \,PAR 
3739 013~311 JaU41 BNE NOSUA~ 
3741 n3632 al5201 INC R~ 
3741 ~13~34 ~04767 
3742 

1747'6 JSR PC 1 EVA~ 

3743 , 1rNor SNOSTH 
3744 scs ERRHX~ 
374~ 1 ENOC 
374~ 
3747 ~1364a :114767 00st4m JSR P9t IN! 
3748 013~44 305765 ~01141 TST rAC1 I H51 
3749 J1J65a ~11034 BNE ER~SS1 
37~0 ~13652 016565 ~01142 010124 •ov rAC2(H5) ,SS1SAV(05) 
37~1 ~136~0 U0430 BMI [HRSS1 
3752 ~13~62 112102 ~ova (H1)+jR2 
3753 013~64 121221 010237 CMPS R2 1 1 1 ~PAR 
3754 ~13~7m ~11421 BED NOSUB~ 
375~ 313672 120227 Ue243 CHPS Ra 1 1 1 ~0MMA 
375~ 313676 011017 BNE EHRSXJ 
37'7 0137~1 ~147~7 174712 JSR PC,[VAI, 
37~8 
3759 , 1 FNDF SNOSTH 
3760 8CS tRRMX~ 
3761 ,ENOC 
3762 
3763 313704 ~14767 001074 JSR pC, IN! 
37~4 J137U ~~,65 0101411 TST rAC11~5) 
3765 313714 011012 BNE EHRSS1 
3766 ~13716 J16565 000042 000126 •ov fAC2 (;.~,I SS2SAV( •51 
3707 H3724 1B0406 BMI ERRS 51 
3768 ~13726 122127 00U37 CMPB IR1)•jf,RP~R 
37~9 ~13732 3110U BNE E~~SX~ 
3771 ~13734 a00201 NOSUBSI RTS PC 
3771 H3736 ~101&7 17570~ ERRSX31 JMP ERRSX~ 
3772 
3773 , trNOr SNOSTH 
3774 EARMX31 JMP ERRHIX 
377~ 
3776 

, ENOC 

3777 ~13742 01~107 17'iii00 
3778 

~R~SS11 oiMP ERR$Si 
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3779 J ,.:. ••• ~ ••• , •• '!"!o···~·······~---;, ... ~ •.. o!o.······!'···.;,···o!····· 
37U ' 3711 I INITBF • I~IT, surr~R wo~s·, 
3712 ' \ 37!3 I CAI.I.I •ov I'HDR 1 ADDR,ltA2 
3784 I JSA P~,!NITBY / 
3785 I 
3786 I USES R2tR3 
3717 I 
3781 I I.EAVES R3 PO IN! I NG ro W~RO AFTER I.AST IN eurr, ... OR·, 
3789 ' 3791 aU746 ~12203 INITBfl •ov CH21+JU 1Burr, START A00R 1 
3791 AU751 an122 TST CA21+ IPT I Tn BGETt 
3792 BU752 a una •ov R3 1 CRZI+ 
3793 113754 un22 TST CRZI+ IPT I TO BPUT 
3794 U37't 111322 MOV ·~~ CRZI+ 
3795 313761 ~UU2 Ci.R CR21+ 1 ars•tr. 
3796 313762 3U2B7 ATS PC 
3797 
3791 
3799 
Jell 
311~ .• ., .. '!'~---~---~--~---······--·~---.;. ... .;. ....... ~·······<!····· nn I , 
31U I !NITSCR • sCoAT~N U!ER ARU 
3184 I 
31U I CAI.I.I JSA P~tiNI.TSCR 
3116 I 
3887 I USEs AI 
JIBe I 
3119 U3764 U65BI 11&11~ INITSCRI=s~ coDECH51, •• 
3111 113771 112721 IIIZU •,tor; c•••• 
3111 U3774 lUlU MDV ... ,.~, 
JIU 113776 111165 UU14 MOV R1 1 i.O~REE C R51 
3813 114182 3IIU7 ATS p~ 
3114 
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38U J ·····'!···!'··-~--~·····--~.:.---·---~---·-·--:···'! .... 
381. I SUBROUTINE I IN!I CAI,.I.ED 8¥ JSO PC 
3117 I COMPUTES I NT C rAC I 1 CONVERT INC THF AE<Ui. T 
3111 I TO A bWn~n I NTEGEA 1 1r POSS IBI.E 
3819 314114 ~16511 Ull41· INfl •ov rAC1 I H51 r He 1 GET ~I GH ORDER WORD IN ·~ 
3821 114111 311452 BEQ I NTRT' IA~R~A~V AN IN!ECER 
3121 114112 U4567 11~144 J&R R,, SAVHEG 1 SA vr ~EG I STtRS 
3822 114116 ~UI'Il MOV RI,R1 
352~ 114121 1427el 111177 BIC t111177rAI !EXTRACT EXPONENT 
3124 114124 IUI27 141UI CHP RI,14121W I CHECK AHS VAI.UE < 
3825 114131 113473 11.0 INT7 
3826 114132 ~21127 146111 CMP RI 1 14!01B 1 C"ECK I NTECER BY TRVNC AT I ON 
3127 114136 111137 BHI I NTRT~ lYE&, RETURN 
3528 114141 Zl5112 CI,.R R2 
3829 314142 1027U 14~~~~ SUB 1!36UrR~ ICHErK MOAE THAN 15 ~ITS INTrGER 
3831 114146 0B3134 SGT IN" IYfS, PRODUCE r1.T I~T ·~~WEH 
3831 114151 011311 SWAB "' 3832 114152 115111 CI.RB ·~ 3533 114154 156501 nee•~ BIS8 rAC2+1 I R51 I R1 IR1 !S 16 SITS or MA'HinA 
38J4 314168 ~52701 UIIJI BIS 11lllllrR1 1SrT HIDDEN 81! 
3835 314864 011241 Ci.C 
3836 114166 ~16121 AOR Rl 1 GET 15 ~ITS or ABSOI.UTE VAI.UE 
3837 114171 >15711 TST •• 1TEST AI.HE&DY INTE~ER 
3838 314172 012125 BGE INT1A 1VES 
3839 114174 016201 1Nf11 ASR Rl !SHirT MANTISSA t RIGHT 
3841 114176 ~15512 ADC 02 IADD CARHV BIT TO RZ 
3841 114101 e627U S112U ADD lillr ~~ II ''COE•ENT EXPONENT 
3842 314104 012773 B~T INTt II.~C• UNT II. DONE 
3143 114106 115765 181141 INT1AI TST r ACl C H5 I IORICI''AI. NU•SER NEG 
3844 314112 1111U BPI. INT2 IN~ 
3845 114114 115702 TST A2 IA'l BITS lEADED? 
3846 114116 0114U BEQ INT18 
3847 914121 ~.,2il1 INC Rl I A~JUST roo •EGAT IVE 
3848 U4122 112447 BVS INT9 1 OVE•FL ow 
3849 914124 ~1'411 INT1BI NEG A~ 
3851 ~14126 U0165 011142 INT21 MOV R1 1 rA~2CR,I 
3851 ~14132 ~151U 011141 INT2AI C~R YAC1C~51 
3852 914136 0102~7 INTRTSI RTS p' 
385~ 
3854 314141 ~21127 112211 1Nf51 CMP Rl,t2ZII 1 C~ErK Do~E 
3855 014144 en an IGE INT6 I V£5 
3856 114146 ~18261 SEC I SET CARRV 8 iT 
3857 014151 0161~2 AD I. R2 1 CPEATE PA !TERN or BITS TO Ci.EAR 
3858 014152 062738 unn ADD 1281 1 ~1 
3859 314156 ~01711 BR INT5 
3861 314161 ~16530 001142 INT61 MOY ; AC2 I~, I r HI 1SAY£ 01.0 •Ac2 I" CASE NEG A•G 
3861 314164 341265 111142 IIC R2 1 rA~2C05t IC~tAR BITS 
3U2 314171 315765 nn•e TST rAClC~51 I CHECK NEG AHG 
3863 314174 111361 liP~ INTRT' 1~0, DnNE 
3864 114176 038211 BIT R2 1 RI ICHEr.K EXACT INTEGER AI.Rr.A~Y 
3865 ~14211 311756 IEQ I NTRT' IV£5 1 RETURN 
3866 114212 314467 nunc JSR R! 11,0i.SH IN0 1 MUST SUBTRACT 
3867 3142U n•256 ,WORD PYSH IPU~W rAC 
3868 314211 ~143U ,woRo P~SH1 1PU~W FI,.OATI•G 
3869 314212 ~UUIG 1 WORO l~liR I Sli~TRACT 
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3870 014214 ~14271 ,WORO POP I PnP ANSWER TO rAC 3871 014216 214136 ,woRD INTRTS I AND RFTURN rouT or PO~l~M MoDEl 3872 014221 n5n1 1Nf71 TST R1 - IAB~!ARGI < 1 3873 014222 100.03 BMI INTI 
JSH 014224 ~85865 UU42 c~• F" AC2 ( H5 I !IF"+ THEN A"S IS ~ 3875 014231 010741 YR INT2A 
3876 014232 ~12765 177777 010042 IN Til ~DV tP7777 0 F"AC2!R5) 1 1r • T><EN •Ns IS •1 3!77 U4240 0U734 BR I NT2A 
3878 014242 012765 143600 UIIUI !NUl •ov t143UB,rAc1!R5) 
3879 014251 015165 UU42 c~• F"AC2(H5) 
3880 0142H ~10731 BR !NTRT~ 
3881 
3882 0142" 016546 UU42 PUSH I HOY rAC2 I M5 I o •I SP I 
3183 014262 016546 UU41 •ov F"AC1(~5) 0 o(SPI 
38!4 014266 ~10134 JMP •IR4)+ 38., 014270 ~12665 neue PO~ I •ov (~P)+ 1 rAr.1rR51 
J886 014274 ~12665 018142 HOY (~P)+,FAC2(R'l 
3187 0143BB U013• JMP ., .. ,. 
3888 014JB2 215146 PUSH11 C~R •(SPl 
3889 114304 ~12746 euzn HOY HUei 1 •!~P) 
3891 014311 011134 JMP ., .. ,. 
3891 
3192 
3893 
3894 
3195 
3896 ··························"···"···"···"····················· 3897 ' 3898 I loWAIT • WASTE TIME !1~~ N~XT I NTLRRUpT 3899 I 
lUI 

' CAL~ I JSR P~1IOWAIT 
39U I 
3902 014312 015265 BBI071 lgWAITI INC RN0CT(R5l 
3903 014316 U5765 080U~ TSTB CNCF"~~ I R5 I 
3904 114322 011402 8EQ WTRET 
39U 014324 ~U161 164H6 JMP READY 
3906 014331 ~05737 UU'I WTRETI TST "" 1 C-~CK WAIT I,OOP AOD~ 
3907 014334 ~·l·~2 aEa ••• 3908 B14336 ~10137 IIIII'' JMP . .,. JSPEC!l~ WAIT ROUII~E 3909 914342 "IB237 RTS PC 
3918 
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J911 I"""""""""'"""""""""""""""""""~"""""""~"""""""""""""""!""""""" 
3912 ' 3913 I UNGET • ·EDIT A \,IN~ '"'~ UN£ Burrto USING GETC"AR 
3914 I 
3915 I CA~I.I USER AREA BAS~ !NT~ "' 3916 I JSA '''"'NGET 
3917 ' 3918 ' PRESERVES ._~ REGI~!ERS 
3919 ' 3921 I RECoGNIZES r •' AND <RUB OUT> roo •U 0 OUT &NO <A~ T MoOD 
3921 I AND 'tU' roM 1.1~£ DE~ETEJ <CO) AS L.IN£ TERMJ'IATQR·, 
3922 I THROWS AWAY A~~ O!"ERS SHOW A~Cll 4• AN~ ABOVE 
3923 I ASCII 137' 
3924 I 
3925 il14344 ~··567 012512 "'NGET I JSR R'o SAVREG ISAVr o[GS"o 
3926 ~14350 1165~1 31S077 UNA I •ove IOEVCH5) ,H~ J C:tiHR I INPUT OEV, CODE 
3927 314354 316831 9144611 MOV TAUCR9) oH1 1 Tn <EL.ECT or.v·, 
3928 a14361 ~15791 TST Rl 
3929 914362 001102 BNE I.INEI~ 
3938 014364 ~6U01 ADO R~ 1 R1 1 US£0 o AS£ 
3931 014366 011131 •ov !R\ l o H1 Ji-4AI/r::: USE~ 8UF'F', 1-+0R, 
3932 314371 ~16502 0UII20 ~ 1 NEIN I •ov ~INE!H5),R2 
3933 01437. ?20265 00U20 ~INRUBI CMP R~oUNE(R~l 1 or~· T RUB OUT TOO M'JC" 
3934 0144~1 ~81401 BEQ OOCHAH 
3935 014402 ~153~2 DEC R2 
3936 014404 ~U767 1771140 DDeHAR 1 JSR P~ 1 GE!CHAR 1 ~ON' T COME "ACK tT r.~ Y~u G~"~T O'iE. 
3937 014411 11lU1 BCC GOT ON~ 
3938 014412 nu201 RTS ·~ J I'J~IC&Tl INCOMP~ETE LINE !CARRY SET I 
3939 314414 113e12 GOfONE I •ova Hlo(R~I J PUT HrR IN 
3940 014416 ~U367 173~02 JSR R3 0 CHKCHR J Rr TIJR~~ EXEC 1 ONE or NEXT rIVE ~DCS, 
3941 314422 ~e8752 BR I. INA 1 tr ~!'IE OE~Ul 
3942 314424 ~302~1 RTS PC J O~N~ I <CR> I (CARRY c~o·' 
3943 ~14426 010762 BR ~INRU~ 
3944 0144JI ~e8765 BR ODCHAH 1 Mf A'll~GL.(SS Clo4ARS", 
3945 0144J2 3052~2 INC R2 J GOO~ o:':HAR'1 
3946 314434 ~20265 300016 CMP R2 1 COOE(R>) 1CHECK ~HIE: SPACE OVERr~•o 
3947 014441 Ul761 B~O DOCHAH 
3948 014442 ~04167 llll21 JSA R1rMS~ERR 
3949 ~14446 015 1112 I BYTE CH,i,F 
39'11 , IF" NOr ii,ONGLR 
3951 J14451 352114 114 , ASCI I , L. fl.' 
3952 I ENOC 
3953 , 1rDr S~ONGLR 
3\154 ,ASCII 1 \,INE TOO ~ONGI 
3955 , ENDC 
3956 314453 015 ~12 ,BYTE CH 1 ~r 
3957 ~14455 131 , BYTE 
3958 , EVEN 
3959 J14456 '03744 BR ~IN£ IN 
3963 I 
3961 TAB31 
3962 J14461 J301~2 . K6HD 
3963 , 1rNor i~OPTP 
3964 014462 ~212•2 • PH8rHD 
J96~ 1 ENDC 
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3967 ' .. ---~-·--J····--·~-------··· . .;. ... .;. ... .;. ....... ~ .... 
3968 I '~ITEvA~' SUBRQUT I Nt 
3969 I CA~~tC ev JS• PC, I,! TH 4~ 
Jt7m I R~ POINTS TO TWE COOF 
3971 I THIS ~USROUT!NE !S CA""E~ TO tVA"UATE A 
3972 I "ITERA~ !N TWE C"OE, 
3973 U4464 ~151U8 ~ITEVA"IC~R ·~ 3974 ~14466 ~U165 ~mu4m C~R FAC1CN~I 
3975 314472 ~U~65 ~Um42 C~R FAC2CN'I 
3976 ~14476 121327 ~00232 CM~B CH3)o* 1 P~U, 
3977 ~14502 0014~4 BEQ I,EVP~~S 
3978 014504 121327 080234 CMPB C~31o* 1 M!NUS 
3979 ~14510 081102 8NE I,EVI,I! 
3988 ~14~12 0051~0 COM ·~ 3981 014514 ~85203 ~EVP~US I! NC R3 
3982 014516 122321 000315 I.EV~ l T I CMPB C~31+t*o l~!H 
3983 014522 301416 BEQ ~LV11.! 
3984 ~14524 124327 0U374 CMPB •IR31t* 0 FI,!T 
3985 014538 081404 BEQ ~EVF~! 
3986 014532 122327 01BJ76 CMPS C~31+t*o !I.!T2 
3987 014536 0814~6 BEO ~£ V21,! 
3988 014548 ~8U07 RTS PC 
3989 014542 015203 ~EVF~ T I INC R3 
3998 014544 112365 0SU41 MOVB C H3 I+ 1 F AC1+11 R51 
3991 014558 112365 080040 MOVB (H31•tFAC1(R51 
3992 014554 112365 00U43 "EV21, T I MOVB (~31+tFAC2+1!R51 
3993 01456m 112365 000042 L.EV11. T I MOVB CH3)+tFAC2tR5) 
3994 014564 ~0,01 TST Rll 
3995 314566 011411 SEQ 1,~ VPO~ 
3996 ~1457~ ~05765 0B0i4B TST FAC1C~~~ 
3997 U4574 ~eu~J BNE L.EVFN~G 
3998 014576 ~1, .. 6, 00004Z NEG FAC2!H~I 
3999 01'602 ~e0•~J BR I,EVPO~ 
4UB ~14604 062765 10011U eUI48 I,EVFNEG I AOO 0101BI0,rAC1!R51 
•11e1 014612 ~62716 00~1102 "EVPOS I AOO •z,CSPI 
4002 014616 080207 •rs •c. 
41103 
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4804 J • .:.·-·o!o···~---~--·~·····--.:.--·<!··-.:. .•. .:. .•• !"' ••• :-··· 
4IU : SU8ROUT I NE I ~O~GET I g~~~E~ 0~• 0 ~s~~~~E~T IN 
41e~ ARR H (CHECKS SUSSCR !PTS) 
4117 I ·~ MUST CnNTA IN 551 GETS OE~TROVEO 
4UI I R1 UNUSEO 
4009 I R2 •UST P"I"T TO VAR GETS Sn T• RESU.I 
4111 I RJ MUST CONTAIN SS2 GETS OrSTH•YEO 
4111 I R4 UNUSEO 
4112 I ·~ •UST PO I "T TO USER AREA 
411J I SP GOES ?! ~EEPlR AfHR JSR 
4114 114621 ~21227 177775 •OcGETI CHP (R2) 0 t 1 SCA~AR 
4115 314624 3114~3 BEQ ~OCA~OC 
4116 114626 ~05762 PIBU4 TST 4(R2) 
4117 114632 100015 !P~ ~OCSS1 
4111 314634 ~10246 ~OCA~OC I MOV ~z,.c~•, 
4019 ~14636 J10446 MQV R~ 1 ·(~P) 
4121 014641 310346 MOV RJ 1 w(~P) 
4021 
4022 o!fNOr SNOST~ 
4123 JS~ P~ 1 QNPACK 
4124 ,ENOC 
4125 
4126 014642 SU7U unu MOV tU 1 R~ 
4127 014646 ~11614 MOV (~p) ·~4 
4128 11f651 181411 BHI ,•4 
4129 114652 ~1U14 •ov ~~~·4 
4131 114654 304767 172676 JSR ·~, A~~oc 
4131 114661 112613 •ov (~P)+oRJ 
41J2 114662 112614 •ov !SP)+ 0R4 
4133 014664 ~uuz •ov I~P)+ 0 R2 
4134 31f666 121162 118114 •ocss11 CHP Rl,4(~2) 
4135 114672 UU4t BH! EHRSS~ 
4036 114674 3157U T$T RJ 
4131 114676 111427 BHI ~OCNOZ 
4038 114711 1157&2 IIUU TST 6(R2) 
4139 114714 1U4J3 BHI EHRSSJ 
4141 314706 12U62 110116 CHP R~ 1 6CH21 
4141 314712 111131 8HI ERRSU 
4142 314714 116246 UU04 ~ov 4!Aili•tSP) J •••• 
4143 114 721 115216 INC (~P) ,. 
4144 114722 t11U46 •ov ·~ .. ,~., ,. 
4145 314724 312746 lUlU HOY f21 1 •(SPl ,. 
4146 314731 a1nn I.OCI.OOP I AS~ R~ I• 
4147 314732 116366 uun AS~ 21 SP) '. MVV~TIP~Y SS2 BV 5S1MAX 
4148 3H7~6 113102 ace ••• ,. R~SU~ T IN R3 
4149 114 741 1666U IUU4 AOO 4(5PlrRJ ,. 
4151 114744 115316 DEC !~PI IO 
4t151 114746 ltJJ71 BGT ~OC~OOP I• 
415i 314751 022626 CHP !~P)+o !SPh ,. . 
•n3 114 752 015726 TST (~P)+ J•••• 
4154 314 754 D6UU ADD ·~,Ra 
4155 314756 015211 •ocN021 INC •• 4156 ~14761 nnu AS~ u 
41~7 
4158 , If NOr SNOSTH 
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4159 CHP (H2)r* 1 SVAR 
4160 BEQ ,+4 
4161 ,ENOC 
4062 
4UJ 014762 016JU AS~ Rl 
4164 314764 au2aa 010Ui MOV 21R21 1 R2 
4165 314771 ~60102 AQO R0 1 R2 
te66 114772 1802~7 RTS •c 
4~67 314774 UIU4 ERRSS31 lOT 
4168 1 IPNOr ~I.ONGER 
4169 ;]14776 047523 112 , ASCII \~08\-
4170 I ENOC 
4071 ,tror S~CNG~R 
4172 ,ASCII , sues~R!PT OUT or RO!INnS• 
417 J ,ENOC 
·~74 315101 IU ,BYTE 
4e7~ I EVEN 
4076 ,tOT 
4177 
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•170 I ~OURCE F l~t t7 
4079 f ,..;. ••• ~--- ~--- ~---~-- ......... ., .;. ••••••• .;. ••• ., ---~·-·· use I SUBROUTINE I LS!PRO~' CALLED BY Js• PC 
4081 I LJ~TS TH~ USER PROGRAM THROUGH , DUTCW,i,f:f/ 
4U2 I •a • R4 OEST•OTEO 
4083 I R5 MUST PO I •T TO USER ARE4 
4084 I SP r.OES ?1 ~EEPER ArTER JSR 
4065 0150U 316501 0U016 LSfPROG I MOV COOEIH~) 1 Rl 
4066 015006 1121~2 LSTLOOP I HOVB IH1)+tR2 
4U7 015011 302142 BGE t,~TPTH 
4066 015U2 120227 00Bii01 CMPB R2 1 1,~01. 
4089 015m16 0Bt444 BEQ L~TtOio 
409Z 015020 120227 000225 CMPS R2 1 t,~or 
411191 015024 001U1 BN£ ,•4 
4092 015026 0U207 RTS PC 
4093 0150Jt 121221 aen14 CHPB Rii 1 t 1 ~1,!T 
4894 015034 1Ut64 BH!S 1.5TSP~C 
4895 015036 0427U 1714BZ SIC 0~774U,R2 
4896 015042 013703 •ov p~IR3 
411197 U5144 062703 163~~~ LSTPCI ADO OKEYWQS•L~TPC 1 R3 
4098 015050 0U304 I.STSRCH I HOY RJ 1R4 JR4 !S SHHT or HEVWORO 
4099 015052 1123U HOV8 IA3)+tRII 
4US 01515. 111376 BPI. ,•2 II.OOP TILL GlT tNO KEYWORD 
4101 915156 12f8U CHPS RI1RZ !COMPARE VAt.'JES 
4102 0151168 001373 BNE LSTSRgH 
4U3 015062 112400 I.STKWOI HOVB ~~·)+tRII 
4U• 015064 1U40J 8MI I.~TCHK 
4105 015066 004761 001~04 JSA Pg 1PUICHAR 
4106 ~15072 0U773 SA I.HKWD 
4U7 015J7. 1a•u1 ~10211 I."C~K I CHPB •!A1) 1 1,NE~T 
4108 015100 011410 BtO I.~TNEXT 
4109 015102 U2127 JJU~2 CHPB IA1)+ 1o,rN 
4110 915106 011331 SNE I.'TLOUP 
4111 015110 112111 LSTrN I MOV8 IH1)+tH0 
4112 015112 ~62700 0ann ADO t~4•'A•2 1 R"l 
4113 015116 016001 ROA Rll 
41H 015120 0U427 BR L~TC~AR 
4115 015122 ~627~1 000113 LSTNEXT I ADO •13oR; 
4116 01'126 011727 SR t,~TI,OOP 
4117 015131 111102 t.STtOL I MOV8 IH1) ,~2 
4118 015132 100010 BPI. I.~TL IN 
4119 015134 1aa221 00022, CHPB Aii 1 a,~or 
4120 015141 011015 BNE I.~T8SLH 
4121 015142 014167 000354 I.STCRI.r I JSA R~ 1 HS~OOr.V 
412a 015146 115 112 au ,BYTE CR 11,r 10 
4123 015152 1 EVE~ 
4124 015152 180715 BR L~TI,ODP 
4125 015154 JUJU I.SfLINI !WAB Ra 
4126 01'156 0152~1 INC R1 
4127 015161 151102 SJSB IA1)rH2 
4128 015162 015301 DEC A1 
4129 015164 g61502 ADO I R5)t A2 
4130 015166 021221 177775 CMP IN2) 11 1 SCAL,AR 
4131 015172 103763 81,0 I.!TCRL,r 
4132 ~15174 012701 U01~4 LSTBSLH I HOV ol \I R~ 
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4133 0152~1 014767 0U472 I.STCHARI JSR P9tPU!C~AH 
4134 015204 000700 BR LSTI.OOP 
4135 ~15206 120227 000314 LSTSPEC I CHPa R2 1t,tL!T 
4136 015212 00H25 BEQ I.~Trl.! T 
4137 0152H 120227 0Z0376 CMPB R2 11 1 II.IT2 
4138 015220 103406 BLO L~T !1.1 
4139 015222 001412 BED L.~TI1.2 
4141 g15224 112H0 LSfTtXTIMOVB CA1l•tR0 
4141 015226 ~01667 SEQ I.~TLOOP . 
4142 J15230 004767 001442 JSR P~ 1 PU!C~AR 
4143 015234 ~00773 BR t,STTEXT 
4144 015236 105065 000043 LSTI1.11 CLRB rAC2•11R51 
4145 015242 112165 000042 •ova IA1)+ 1rAC2fR5) 
4146 015246 000404 BR L~TII.~ 
4147 015250 112165 000043 t.STIL.21 •ova I R11+t r AC2•1 I A5) 
4148 015254 112165 01JU42 •ova I H1) • 1 r AC2 fA 'I 
414Y ~152611 311,065 0110041 I.ST II.B I CI,R rAC1(R~) 
41511 315264 OS0410 BA L.~Tr~oa 
4151 ~15266 112165 01101141 t.Stfl.l r 1 •ova I A1 l•t r ACh1fR5) 
4152 015272 112165 300040 •ova IH1)+tPAC1(R5) 
4153 015276 112165 31101143 MOVB 1H1l•trAC2•11A5) 
4154 3153112 112165 00111142 MQVB I R1) •t fAC2 I R5l 
4155 0153116 3114 767 000434 LSffi.BI JSR P~ 1 NUMOUT 
4156 315312 0011161 177470 LST JMP I JHP LSTI,OOP 
4157 315316 0110332 i.STPTR 1 SWAB R2 
4158 315320 1521~2 8158 1H1)+ 1R2 
415Y 015322 361502 ADO IA5)rH2 
4160 015324 021227 177775 CHP IA2) 1 0 1 5CAL,AR 
4161 315330 103030 BHIS I.~TVAH 
4162 U5332 3112112 MOV IR2) 1 ~2 
4163 015334 3112.115 BI,T I,~TI,NO 
4164 315336 3102&5 0UII4ii •ov R2 1 FA~21R51 
4165 015342 zn1u ee11z•0 CI,R rAC11H5) 
4166 1115346 3811414 BR I,~TI,NX 
4167 015350 110265 11001143 LSTLNOI •ova RiilfA92+11R51 
4168 015354 105065 01101142 CL.RB rAC21H~I 
4169 0153611 3110332 SWAB R2 
4170 1115362 110265 001111411 •ova R2 1 rA~1CR51 
4171 315366 1851165 11101141 CLRB fAC1+~1A5) 
4172 315372 ~62765 043~011 11001140 ADO t~J6UirAC11R51 
4173 0154111 ~114761 000J42 LSfLNXI JSA P~ 1 NUMOUT 
4174 015404 ~127111 010041 MOV IBL I·~ 
4175 015410 J00673 BR LSTCHAR 
4176 015412 116230 00011111 L.SfHRI •ova 111(R2) 1RA 
4177 1115416 304767 001254 JSR P~1PUTCHAN 
4178 315422 116200 0001111 •ova 11 C R211 R~ 
4179 a15426 31114112 B[Q ,., 
418Z 315430 3114767 0111ii42 JSR P~1 PUTCHAR 
4161 
4182 ,1ror INOST~ 
4183 015434 '00726 SA I.~T J"~ 
4184 I tNOC 
4165 , trNor INOSTR 
4166 CHP IA2lli·,svAR 
4167 BNE L~T JH~ 



HAS I CL MACX11 VU1 

4188 
41U 
4191 
4191 

BASIC~ MACX11 VU1 

4192 
4193 
4194 
41U 
4196 
4197 
4198 
4199 
4UI 
4211 
4212 
42U 
4284 
42U 
4296 
4217 
4218 
42U 
•2u 
4211 
42U 
•2u 
4214 
4215 
421t 
4217 
4218 
4219 
4221 
4221 
4222 
4223 
42H 
4225 
4226 
4227 
4228 
4229 
42JI 
4231 
4232 
42JJ 
4234 
4235 
4236 
4237 
4238 
4239 
4241 
,241 
4242 
4243 
4244 
4245 
4246 

22oMARo7J 16!15 PAGE "•2 

MOV 
!R 
1 ENOC 

22oMAHo73 16!15 PAGE " 

aiFNOF IIIOST~ 

1•~--~·-··················•························ 
I SUBROUTINE 1 MAKESTN' CALLED 8¥ J~A PC 
I - HAWES A AASIC ~THING FROM A STRI'IG or CHARACTERS 
I AI OESTDQ¥E" 
I Rl Ullll$£0 
I RZ •U!T PO I''T TO A WORD WN I CH CONTAINS 3 LLSS 
I •HAN THE AOD•ESS or THE rjo~T CHARACTER 
I AJ ~ESTOO¥E~ 
I R4 UNUS~D 
I R' MUST POINT TO USER AREA 
I SP ON ENTAT liSP) MUST CO~TAI~ t CHARACTER~ 
I ON EXIT 1CSPI CO•TAI•S POINTER Tn THE STAI'lG 
MAKESTRIJSR P~ 1 MAKETRT 1WILL NEW ST•iNii FIT? 

~LOS MAKGDT 1 YES 
JSR PCaDN~ACK INDo GARBAGE COLLECT 
JSR P~a MAKETRY 1 TRY AGA I~ 
~LOS MAKGOI 1 FIT~ THIS TIME 

ERASOV I lOT 
, IFNDF SLONGLR 
, ASCII Vi SO\. 
,ENDC 
1 IFDF S~ONG~R 

1 ASCII '~TR lNG S!oAAGF nVERrL '"' 
1 ENDC 
1 BYTE I 
1 EVEN 

MAKCHK I JSR 
BHI 

MAKGOT I MQV 
MQV 
MQV 
ADD 
MQVB 
CMPB 
•ova 
DEC 
BGT 
MOV 
MOVB 
SUB 
•ov 
TST 
MOVB 
SWAB 
MOVB 
DEC 
MQV 
RTS 

P~ 1 MAKETRT 
ERRSOV 
RI 1 HI,!RCR'l 
2CSP)tAI 
CA2) o~Z 

·~··2 Rio CR~l• 
CA3l•t CR31+ 
CNZ)•J CRJ)+ 
AI 
I o4 
2CSPI,RB ... ,.~, 
RB,R~ 
s~,Re 
CAl)• 

····'"~' AI 
u,.c~31 
R3 
•~,zc~Pl 
PC 

ISAVE N£W HIGH STRING AOOR 
I A~ ''OW CONTAINS I C~ARS 1 

1 R? "OW CONTAINS AnDRESS Or CHARS 1 
IR3 PUTS CHARACTERS IN 

I SUBROUTJN~ TO CwEC~ ROOM H•OIIGH roR STRI~G 
MAKETAYIMOY ~ISTR!A" 1 AI 

MOY A1 1A3 
ADO 4CS~)JRI 



BASICL "Acxa Vl21 2hMARw73 16!115 PACE '7•1 

4Z47 ADD l!oU 
4248 CMP RI 1 HI~REEU51 
4249 RTS P9 
42~1 1 E"OC ) 4n1 
4252 / 4253 
4254 
4255 I e~•·'!~···~···~··.,'!•••••·.,~·-·~---~---~---~···~··•• 4256 I SUBROUTINE 'MpYTtN~ CALLED BY Js• PC 
4257 I "YLTIPLI£5 R~oR4 BY ~ECIMAL 11 
42" I AI, R1o R2 UNUSED 
4259 I R3 1 A4 I' THE 32 BIT UNSIG'IEO INTEGER TO MUL TPLY 
4261 I ., UNUSED 
4261 I SP GOES 4 DEEPER AFTER JSR 
4262 11'436 B1U46 MPYTENI •ov R3 1 oC!PI 
4263 115441 111446 •ov R!o•C!PI 
4264 115442 1163'4 AS~ R4 
42U 115444 316113 •o~ Rf 
4266 115446 IIUU AS~ R4 
4267 11'4'1 ... 113 ROL Ri 
4261 11'4'2 a62U4 ADD C'PI•oR4 
4269 11'4'4 nann AOC R3 
4271 11,456 ~626U ADD C~P1• 1 R3 
U71 au·••• 116314 ASL R4 
4272 115462 116113 RO~ ·~ 4273 11'464 011211 RTS p¢ 
4274 

BASICL dCXU V12l 22oMAR•73 161., PAGE ,. 

4275 
427~ MSG o OUTPUT A LINE !D TTY 
4277 MSCODEV • OUTPUT A LINE TO CURD, OIITPUT O[V I 
4278 
4279 CALLI JSR RloMSfi CM~GQOEVI 
4281 ,ASCII "'MES~AGEl• 
4281 1 BYTE I 
4282 ,EVE~ 
42U JN!TURN WERE 
4284 
4285 usEs •• 4286 
4287 SET UP LINE N ITH NUMBEH or RYTES TERMINATED 
4288 BY A BYTE or 181,- . 
4289 
4291 SCERRI 
4291 , &rNor ILONG~R 
4292 01'!1466 112711 881845 MOVB .,., .. 
4293 015472 Bl8411 BR •$GCOM 
4294 0 ENDC 
4295 B1'474 112111 MSCI MOVB CR!I•oNI 
4296 115476 li'U' 018U7 MSGCOMI CLRB CNOFL~CR'I 
4297 315"2 016546 0UU4 MOV COLUMNC R51 1 • t SP I JSlVl ro~ T[MP SWITC" 
4298 B155B6 ~UJU UIU6 8111134 •ov I~LMN!!Y, CaLUMN C 05) 
4299 015514 06U65 1111~4 ADO R~ 1 CDWMN C R5) 
43~11 3155.211 ~llf414 BR r~STOVT 
4311 015522 316546 UIIJ4 MSCODEV I MOV CO~UMN t R51 1 • C SP I 
4312 015526 112111 DOH SCI MOVB CR11•oRII 
4313 n55u Blt4U BEO LINDUN 
4314 111,32 IIU76J 11111411 rRSTOUT I JSR P~oPUICHAR I PUT CHAR 0 TO rrv 
43U 015536 IIU773 BR DOMIG 100 "EXT CHAN 
4316 315541 '"2a~ LINDUNI INC R1 1 Ta INSURE RETURN 0~ 
43117 315542 086281 ASR Rj, EVE" WORD BOUNOARV 
4308 1115544 31163111 ASL R1 
43119 315546 ?12665 UUJ4 MOV t ~P l•o COLUMNCR~ I 
43U 315552 3112111 RTS 

·~ 4311 
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4J12 
! -----·---·---·------··--·~---~---~---~---·--··-···--·· 4J1J ! SUUOUT INE I NO~"' NQAMA-Iii•S I"TEGfR CONTAJNEO JN 

4314 l R3 A~D R4 1 M'I~TIP~I[O Sy EKPONENT 
4315 l IN R2, AN~WFR IS n1 RJ, R4, 
4316 l CA~-EO BY J5R •c 
4317 315554 ~12746 UI2J7 NORM! •ov •237,•CSP) 
4318 01,61 3U713 TST R3 
4319 015562 ~1141J BEQ dnsr 
4321 015564 1011~3 BP~ ~ITNO~M 
4321 015566 nun ROR R3 
4322 31,71 0161U AQR R4 
•n3 015572 3U216 INC C~Pl 
4324 01"14 131327 04118S ~!?NORM 181 T RJ 1 14~U3 
4325 015UI 01UU BN£ ~I TOK 
4326 0156~2 ~16304 AS~ R4 
4327 015604 ~161~3 AQ~ ·~ 4J28 015606 2115316 DEC C~P) 
4329 0156111 310771 BR ~ITNO~M 
•3a 015612 0U714 ~ITTSTI TST R4 
4331 U5614 011367 BNE ~lTNO~M 
4332 01'616 unu TST ,,,,. 
4333 015621 guu7 RTS PC 
4334 01'622 0U7U ~IT OKI TST Ri 
433~ 015624 n1425 BEQ ~ l TSTQ 
4336 015626 101416 BMI ~lTD IV 
4337 015631 ~16U3 AIR A3 
4338 015632 016U4 AQR R4 
4339 0U6J4 1162113 ASR R3 
4341 015636 016184 RQR A4 
4341 015641 016203 ASR R:i 
4342 01'642 016184 RQR "" 4343 015644 016293 ASR .~ 
4344 015646 316U4 RQR R4 
4345 1115651 062716 110104 AOO ~~,CS~l 
4346 015654 014767 17"" JSR P~o MPY!EN 
434 7 015661 ~n3e2 DEC RZ 
4348 01'662 0U744 BR ~ITNOHM 
4349 115664 114767 172!'11 ~ITO IVI JSR PCoDIVTE'I 
4351 1115671 0U212 INC A2 
4351 315672 ~U741 8R ~~ TNOHM 
4U2 0156H 016213 l.ltSHRI ASR AJ 
4353 U5676 016114 AQR A4 
4354 315"1 UU27 177111 ~ 11STOI BIT R;i 1117711W 
4355 a157B4 011373 ~NE "'TSH~ 
4356 0157116 0U716 TST ,~,, 

4357 015711 en1u BGT ••• 4a58 015112 012716 011101 MQV •lo C 5~1 
4359 1115116 1121627 UU17 CHP ~~,, ,nn 
4361 015722 1114112 B~OS ••• 4361 015724 1112716 nun MQV ·~n, ,,, 
4362 015131 118366 110101 •ovB A~o1 I ~P l 
4363 015134 ~12603 MQV C~PI+oHl 
4364 1115736 001333 SWAB A3 
4365 015741 ~UU3 AQA R3 
4366 015742 016104 •o• "~ 

•ASIC" MACX11 V021 22•MAR~7J 16115 PAGE 59•1 

4367 015144 CB0227 RTS PC 
4a6e 
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4J6¥ I ••••!••••t•••!•••!••••••t!~···~··•~···~···~··•!••••••!!•• 
4371 I I NUMOUT' IUBNQVTI~~ 
U71 I CA~~EQ BY JSA PC 1 ~UHOUT 
U72 I OV'PU!S AN UNSIG>~ED ~UMBER rooM T~£ rAe \ 4373 I VIA T~E SYRROUTI''E PUTCHAR"1 ) U74 ~1,46 31'567 U1118 NUHOUTI JSA U 1 $AVREG 
U75 UH52 ~12731 01667~ MOV IPUTC~AR, Rl 
4376 a15756 ~80443 BR NVHSTJ 
U77 
U78 
4379 I '!'••··~··"!'~···~··•!'•••••·"'•···~···•·••.;.•••~···~···· 
4J88 I INUMSG~I SUBRQ~TIN~ 
4381 I CA~LEQ BY JSR PC, ~UHSC~ 
4J82 I ~WORD nUTPUT 
un I M~ERE OUTPUT IS THE OUYPUT R?U!J~E, 
4384 I W~ICM MAY BE PUT~MAR OR SAVCWAR, 
43U I OVTPU!S A SIGNED ~UHRER rROH THE 
4386 I YAC VIA T~E OUTPUT HOUTINE 1 
4387 01'761 017611 011111 ~UMSCNI HOY •ISPloRI 
un 11'764 162716 IUII2 AOO .z, '"' 4389 11'771 u4se7 ••U66 JSR R5 1SAVREG 
4391 nn74 IUifl MQV RI 0 R1 
4391 11'776 BU765 318148 TST FACl(N5J 
4392 816112 111411 IEQ NVMrtX 
4393 116814 111125 BP~ NVM"O' 
4394 816106 161765 111111 111141 ADO 1111111 t r AC11 A5 I 
4395 116114 111116 BNE NVHNE~ 
4396 016116 ~I'DU 181142 C~R rAC2CH51 
4397 U6122 ~11116 BNE NVMPO' 
4398 816124 8U765 011142 NUMriXI TST FAC21~51 
4399 016131 liBIU BP~ NVMPO~ 
4481 116132 ~., .. , Ull42 NEG rAC21~, 
4411 116136 uzen BVC NVMNE~ 
4412 016141 812765 044811 111141 MOV t!4111oYA~l(R51 
44U 116146 015865 11884i C~R rAC21~51 
4484 0l6852 012731 ... .,, NUHNECI HOY ·~ •t A" 4485 816856 311402 IR N~HPR~ 
4486 NUMPOSI 
4417 ,JrNDr INOSTH 
4418 CMP RlotsAY~HU 
4419 IEQ N~MIT! JDON'T OUTPUT B~ANM roR STR5 
4411 1 ENDC 
4411 
4412 116161 0U711 811141 HOY ·w~,R• 
f4U 116164 3U7U NUMPRSJ JSR P~,CRU 
4414 
4415 NUMSTTJ 
4416 016166 816514 011142 MgY rAC2CH51tN4 JA4 • LOW oROEN HA~T I SSA, 
4417 116172 UU12 CLR Ri J R2 • OECIMAL EXPONENT', 
4411 116174 ·al65U UU41 HOY rAC1(~51tH3 JR3 • HIGH ONDER MANTISSA, 
4419 816111 nuu INE NVHrL! 
4421 8UU2 ~U711 1111~7 HOY 1~7 1 Rl tRP • ~!NARY EXPONENT, 
4421 116116 !11714 TST R4 
4422 0l6UI 011116 BNE NUMSHrT 
4423 016112 912781 .... ~. HOY ofe,Ri-

BASICL MAC XU ¥821 2Z.MARo73 16!15 PAGE 6h1 

4424 116116 3U71l J$R :g•IRP 442, 116121 311287 RTS 
4426 016122 3UJU NUHrL Tl MOV UoRI 
4427 016124 nun A$~ Rl 
4428 316126 1nu1 CLRB Rl 
4429 016UI ~11301 SWAB Rl 
4431 316U2 162731 U8171 sua t'7l,NI 
4431 016136 3427U 177611 BIC t1776U,R3 
4432 31&14i ~52783 nun BIS 12II,H3 
4433 0U146 015311 NUMSHrTIOEC Rl 
4434 3161'B ~16394 AS~ R4 
44n 016l'i n6U3 RO~ Ri; 
4436 116154 UU27 141111 NUHNORM I a IT R~ 1 t*IB10 
4437 316161 011772 BEQ ~VMSH[! 
4H8 116162 ·011711 TST Rl 
'439 316164 P131l6 ICT NVHBI~ 
4441 316166 li62U ASR RJ 
4441 116171 ~•uu RQR R4 
4442 ~1&172 316233 A$R R~ 
4443 116174 ~16184 ROR Roi 
4444 U6176 nun ASR R~ 
4445 0Uill 016114 ROR R4 
4446 816212 ~16203 ASR R.i 
4447 116214 n6Bm4 ROR R4 
4448 016216 3627U 881814 ADO t!oRI 
4449 116212 114767 177ZU JSR P~oHPTTE~ 
4458 116216 ~15302 OEC R2 
4451 316228 0117, BR ~YMNO~M 
4452 116222 021127 U1184 NUMBICI CHP Rl,.4 
4453 1162U ~834~7 B~£ NVMDM 

""' 016238 114761 172324 NUMDIVI JSR P~oDIVtE~ 
4455 016234 ~15202 INC R2 

"" U6236 •.S746 !R NVMNOHM 
4457 016241 :•n2n NUMALNI INC Rl 
4458 U6i42 3162U ASR R3 
44" 316244 ~11104 RQR R~ 
4461 016246 ~21127 118814 ~UMOM I CMP RB 0 t4 
4461 016252 012772 B~T NVMA~N 
4462 016254 ;)21327 151118 CHP R3ol51118 
4463 316268 1U363 BMIS ~VMDIV 
4464 316262 J62734 uusm ADO 1~251oR4 JRDUNDING, 
4465 816266 113818 BCC ~ORNDUY 
4466 016271 0151103 INC RJ 
4467 116272 3i8327 ~50811 CMP R~o.,lll~ 
4468 U6276 113414 8~0 NORNOOV 
4469 3163B8 ~127~3 014811 MOV ·~ue,R3 
4471 D163A4 315104 CLR R4 
4471 U6386 8152~i INC RZ 
447i 316311 ou7ee 188116 NORNOOV I MOY ·~,R8 
4473 116314 118346 NUMDI~I HOY u,.,,,, 
4474 ~16316 318316 SMAB I~Pl .. , 316328 216116 ROR I~P) 
4476 0163Zi ~86116 ROR (~PI 
4477 016324 ~86116 ROR ,~,, 

4478 316326 ~42716 177768 BIC ·~777~·· ,,, 

I I 
"), 
-' 
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4479 au332 ~·62716 018161 ADD •'lo C~P) 
4488 auJJ6 ~42703 1741111 BIC •V4UI,R3 
44e1 016342 eu767 177171 JSR PC 1 HPTTEN 
4482 ~16346 0U3tl DEC •• 4483 016350 013361 BGT N~MD 1\i 
4484 U6352 <'U6el HOV SP 1 RJ 
44U 116354 ~62703 011114 ADD ·~4··~ 
4486 016361 ?20227 177776 CMP R2 1 JI•~ 
4487 ~16364 ~124~4 BI.T NUHrH1 
4488 016366 ~11446 SEQ •ii•r•:i 
4489 016371 020227 0SBaB6 CMP R2 1 .6 
4491 016374 312451 81.T N~MrH~ 
4491 016376 014311 NUMrM11 HOV •CR3) 1 RI 
4492 016481 ~14711 JSR P~,CR1l 
4493 0164U ~12711 018U6 •ov If '1 1RI 
4494 016406 0U711 JSR PC,CR~) 
4495 216411 UZ7U 01e1n •ov .,,.4 
4496 016414 Z14381 NUMI.P11 •ov •CR3ltRI 
4497 016416 n.ru JSR PCo(R&J 
4491 116421 ~UU4 DEC R4 
4499 U6422 an374 tGT NVHI.P~ 
4UI U6424 1127U unn •ov ·~E 1 RJ 
4,11 016431 n4711 JSR PCo (R~I 
45U 116432 P127U uun HOY ·~ • 1 Rl 4,83 016436 AU7•2 TST R2 
4,84 116441 uun BP~ ,•u 
4505 116442 012701 """ •ov *' •t Rtl 4,06 016446 0U412 NEG d 
4517 016451 014711 JSR 

=~~:=l' 4518 016452 012711 unu •ov 
4519 a16456 162702 Ull12 sua •lZ 1 RZ 
4511 016462 111412 BHI ••• 4511 016464 ~15211 INC •• 4512 016466 018713 8R ,•S.fl 
4513 016471 014711 JSR P~ 1 CR!I 
4514 016472 0U2U HOV Ri 1 R0 
451~ 016474 C62701 011172 ADD t I 1•12 1 Rl9 
4516 016581 014711 J$R P¢, IRP 
4517 016582 ?01435 8R NYMHI.T 
4~11 016504 •12708 018"~ NUMrM21 HOV ·~ ·, eRII .,t 9 016511 ~14711 JSR P~o (R~l 
4521 016512 U2701 011161 HOV •••••• 4521 016516 014711 JSR PC 1 (R~I 
4,22 016521 31Z7t4 01111~ NUHrMJI "DV -~··4 
4523 016524 ~18611 HOV SP 1 RI 
4,24 ~16526 022127 0111~1 CHP CRI)+ol'' 
.,25 316532 31UI2 BNE ,•6 
4526 016534 115J04 DtC •• 4527 016536 38S773 BR ,iiu 
4521 01u•1 021412 CHP R! 1 R2 
4529 016542 U3112 BGT ••• 4UI 116544 ~112~4 HOV R2 1 R4 
4531 016546 0U204 INC R4 
4532 016551 31'212 INC Ril 
4533 016552 015202 INC R2 

BASICI. HACX11 Vl21 22oMARo73 16!15 PAGE 61o3 

4534 016554 3U3~2 NUMI.P31 DEC R2 
4'J' 316556 ~IU03 BNE ,•1111 
4536 016561 ~12730 001156 "DV ·~ '1 1 Rl 4,37 016564 014711 JSA pg, '·~ l 
4538 016566 314301 •ov •IR31tRI 
·~39 316571 au111 JSR PC,CRp 
4~41 
4H1 316572 ,15304 DEC R4 
4542 016574 013367 BGT NYH~P~ 
.,43 316516 ~62736 ~00114 NUHEX! T I ADD ·~•,sP 
4544 016602 UU07 RTS PC 
4545 
4546 •lrNor SNOST~ 
4547 SAVCMAR I 
4~48 JSR R5 1 SAVRtG 
4549 "DV T21R51rR1 
4550 •ova RiloiRP+ 
4,1 •ov R~ 1 T21R, 
4552 INC Ttl R5) 
4553 RTS p~ 
.,,4 ,ENDC 
.;,; 



••5 tel. 

4,6 
4557 
4,~ 
4,9 
4560 
4561 
4~62 
4563 
4564 
4565 
4566 
4567 
4568 
4569 
4570 
4571 
4572 
4,3 
4,4 .,, 
4576 
4577 
.,78 
4579 
4580 
4581 
45~2 
4583 
4584 
458~ 

4~86 

''87 
4588 
4589 
4,., 
4H1 

4~92 
459J 
4594 
4~95 
4,96 
4~97 

·~·~ 4~99 

46"e 
4601 
4602 
46U 
4604 
4605 
4606 
4607 
4608 
460V 
4610 
4611 
4612 
4613 
4614 
4615 
4616 
4617 
4618 
4619 
4620 
4621 
4622 
462J 
4624 
4625 
4626 
4627 
462~ 

4629 
4630 
4631 
4632 
4633 
4634 
4635 
4636 
4637 
4638 
4639 
4040 
4641 
4642 
4643 
4644 
4645 

MACX11 

U6U4 
016611 
016612 
316616 
016622 
016624 
016630 
016632 
016636 
016642 
016644 
016650 
016652 
016656 
016662 
016664 
016666 
016670 
016672 
016674 

016676 
016702 
016706 
016712 
016716 
016720 
016724 
016730 
016732 
016736 
016740 
016744 
>16746 
016750 
016752 
016754 
016760 
016762 
016766 
J16770 
016772 
a16776 
017000 
017004 
317~12 
017U6 
017022 
017024 
017026 

V021 

012702 
011246 
~12712 
016103 
005233 
~2U61 
111402 
016103 
nn61 
~01412 
J20361 
001407 
11U71 
~UJ61 
012612 
0U241 
"'~2~7 
312612 
30026~ 
3002~7 

V021 

004567 
012746 
015275 
195765 
2014~2 
000167 
116504 
001003 
U5765 
00U32 
>164~1 
~05704 
~0U02 
r6~5"1 
~11101 
004761 
1030~7 
004767 
~05316 

~01371 
105~61 
J004Z2 
105061 
>12774 
~05265 
105761 
0010U 
015726 
?00207 

4646 117034 >213~2 
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177776 

000340 
~B00U 

000U2 

000100 
UU14 

000i06 

UIIU 
00UU 

000160 
047777 
000034 
000106 

1621~2 
000076 

000107 

017030 

171624 

175J24 

•mzz12 
000100 
000070 
000012 

017036 

' J PUTBVT • PUT BVTr t NTO H! NG ~urrrH 

' ' CAI.I. I •ov tiUff! HOH", l, R1 

' •ov tCWAR) 1 R~ 

' JSR PC 1 PU!8YT 

' I USES Rl1 Rl.-1 FfZt Rl 

' ' RAISE pRIORITY SIN~£ THIS HAY 8£ r.AI,I,lO AT 

' MAINSTREAM, B~T A~C£55!S P~ J'IT(R~ THAT MAY CHA~GE AT 

' !NTERUPT I.EV£1,"0 

' RETURNS WITH ·~~ BITI C(;R IF RY'E G~T IN 

' 5~T IF 'o ~~o· 

' PUTBYTI •ov 'PSo R~ 
MOV (H2) 1 •1SPI JSAVE STATUS 
MOV •PR7 o! RZ I JREPI,AC( WITH HIGHEST 
MOV BPUT! H1lo RJ 
INC RJ JCAN~IOATE FOR NEW POSITION 
CMP R3 1 B£NO(R1J JNEEn TO WRAP AROU~01 
81,05 NO WRAP 
MOV B~TRTIR11oRJ JYES I N[W POS 1 AT TOP 

NOW RAP I CMP R~ 1 BG~!11Rt) I IF EQUAl. TO E 1 THER GET 
BEC NO ROOM ' TWEN •o Roo• 
CMP R~ 0 BG~!21Rtl 
BEQ NO ROOM 
MOVB Rfl 1 fBPUTf R1) 
•ov R~ 1 BPY!IR1J 1 UPDATE PTR, 
•ov ISP)+o (H2l !STATUS BACK 
CI.C 1 Sllif'A\. SUCClSS 
RTS ·~ NO~OOMI MOV (~PI•o CH2l 1 STATUS BACK 
SEC 1 S"O'' r A li,URE 
•n p~ 
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' I PUTCWAR o PUT CHAR !O CURRENT OUTpUT OlV'1 

' ' l 

' ' 

CAI.I.I ll.oAO oDE VCR, I 
MOV C~HARI 1 R~ 
JSR P9 1 PU!CHAH 

l SAVES Al.l. REiiS 1 

l 

' ' ' 
TRIES TO FIT CHAR !NT~ PROPER &uFr[o, 

rAII.URE, 

PUTCWAR I JSR 
MOV 
INC 
TSTS 
SEQ 
JMP 

PUTCCOI MOVB 
BNE 
TSTB 
BNE 

~ORSTUP I MQV 
TST 
B~E 
ADO 
•ov 

PUT IT 1 JSR 
BCC 
JSR 
OEC 
BNE 
CI,RB 
BR 

ITS!~I C\.RB 
MOV 
INC 
TSTB 
8N[ 

R5 oSAVREG 
·~7777 1 •(SPJ 
OCOI,UMN ( R~ I 
CNCF\.~IR5l 
PUTCCU 
RLAOY 
OOEV (~~,I R4 
~DRSTUP 
CNOf\.~1 R5l 
OUTt1ii 
TAB11H4) ,Rt 
R4 
PUT IT 
R~o R1 
I R1)oH1 
PC 1PlJTBYT 
I !5 IN 
P9o!OWA!T 
( SP I 
P(/Tf T 
SrSPE\= I R11 
Dl VE~H 
9FS~q; C H1) 
·~noOTA82tR41 
RNOCTCR, 
8[5PE~ C R1) 
OEVERH 

J!I'!T T!•£ OUT COU~T 

!OUTPUT DEVICE COO£ 
11r "OT TTY, CONTINUE 
JCiollCK F"CR '•Ot 
!IF ~ET EXIT l'lMEOIATE\.Y 

JW"trH OEVICE7 
1 ~OT TTY 
J '4EL"~ CUHR I IJSE~, s BUF'F" I 

1 ~~W, ACTUAl. HEAOE• 

,~o •oo~· WAIT 
JTI~E our 

IIJO [0ROR1 

~=tTCl,, 

0Ut0U I TST 
RTS 

I ~PI•. 
p~ 

1PC~ T!Ml OUT COUNT 
JRFSTOOES REGS, AN~ •ETUOiiS 

l 
l f4B1 
, roR 
I 
TAB11 

• OEV, BurFEA HDASo ITP~O IS or•sET t•To USRAREA 
ADOR, TO T~RTR 1 auFr, HOR', l 

• TPHO 
1 1 FNOr $N0PTP 
• PPBFHU 
I ENOC . 
,!FOF SNOPTP 

" I ENOC 

1 1FNDF 5NOi.PT 
I,PBfHU 
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'647 o£NOC 
4648 

llFOF SNOVT 4649 
4UI 
4U1 1 tNOC 
4652 ' 4053 ' TABZ • otv, STA!US ~EG, 
4U4 ' 46, a17SJ6 171564 TAB21 "s 
4U6 B17141 177554 • PPS 
4657 ~17142 171514 • ~PS 

4658 
DtVtRRI lOT 4059 B17B44 .... ~4 

4661 I IFNOF S~ONGER 

4661 317146 ~47104 122 1 ASCII \ONR\ 
4662 1 ENOC 

S~ONG~R 4663 I IFOF 
4664 ,ASCII \DEVI~E NOT READ•\ 

4665 1 ENOC 
4666 317B51 au ,BYTE I 

4667 ,EVt~ 

4668 ,toT 
4669 
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4671 
4671 
4672 
4673 
4674 
46, 
4676 
4677 
4671 
4679 
4681 
4081 
4682 
46U 
4684 
46U 
4086 
4687 
46U 
4689 
4691 
4691 
4692 
469J 
4694 
4695 
4696 
4697 
4698 
469Y 
4731 
4711 
47B2 
47U 
47B4 
4795 
47B6 
4717 
4718 
47B9 
4711 
4711 
4712 
4713 
4714 
47U 
4716 
4717 
4711 
4719 
472B 
4721 
4722 

B17B'2 
B17U4 
117162 
117164 
117166 
017178 
117872 
a11114 
B17876 
317112 
117114 
317116 
~17111 
U7112 
317114 
317116 
J17128 

317122 

n7124 
317132 
117134 
~17148 
~17142 
317146 

~1l646 
~12766 917122 ,. .. ,2 
~11446 
01U46 
~1U46 
AU146 
311146 
€11546 
3166~5 UIU4 
aU736 
?l26U 
~1.2U1 
~1.26U 
,1.26U 
1l2U4 
~1ZU5 
"112B7 

JUI~2 

~1276' 177775 n•n• 
<ll5231 
122127 UB261 
0114A2 
'18167 172'n 
~U2H 

I SOUR~[ rt~t 0 1 

·····~~-······'!···,·- .. ·--.. ~---~---.;.···!-···'!'··-~-------~-------
' I SAVREG • SAVE A~~ A~GISTUS 

' I CA~~~ tJSR 
1 JSA 

' ' I PUSHES ·~~ REG~·, &NO £X ITS WITH &DOR, gN 5 TACK 
WHICH BRINGS CONTNO~ UCK WHrN SU8A, 00£5 tATS PCI 1 

' ' I 
THENo AtsTORE' R£~5 1 &~0 DOES IRTS PCI WMICH RETURNS TO JUH 
ArT£A CA~~ TO INI!IA~ SUBROUTINE (MODIFIED ~OWERING SPEC!A~) 

sAyRGII =s~ 
UVREGI MDV 

MOV 
MOV 
MDV 
MDV 
MDV 
MDY 
JSR 

RUREGI MDV 
•Dv 
•ov 
MDY 
•ov 
MDY 
RTS 

' INttxTI AT! 

ISPio•ISPI 
tiNTEXT t2C !PI 
R!t•I,PI 
Rft•C~PI 
R2,o(,PI 
R~t•C~PI 
Rl 1 oC,PI 
u,.c~Pt 
12'ol5~1 ,u 
PC 1 "~PI• 
C~P)•tRI 
CSPI•tRl. 
C~P)•,R2 
CSPI•oR3 
C~Pl•tR4 
(~PI••R' 
p~ 

1 FON RrTU~N TO SUBR, 
JGU 0~0 R' 
JSTACK NEXT ~DC,: 

!BACK TO CA~~tR OF I~IT, SIJBP, 

J '!'.;. ... ~.;--- .. ---~--~"!'···--- .. ~---~--'!"~---.;.---~---~-------~------~ 
I 
I sCANpNO • SCAN !OKE~ row 1 t1 

' I CALL I ~OY 
I JSR 

' 1 usts •1 
I 
sC4NpND I Mgy 

INC 
CMPB 
BEO 
JMP 

PNOGO I OTS 

CPTR, TQ B¥TE BtrgRE ltl TOKENl,R1 
P9t SCANPNQ 

t, SCA~AR,~INENoU51 
R1 
CRl)•,t,POUNO 
PNOGO 
tHRSX' 
'c 
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472J '-~···!·••!··~!··••••!1•···~···~---~···~·-!'tt••·~··· .. 4724 I SUBROUTINE '&KIPEO~' CALLED SV JSA PC 
4725 I MOVES A1 PAST THE NEXT I [01, I 
4726 I Ri UNUSED \ 
4?2? I R~ MOOIFIEO TO HEF\,EC! OPERAT!OtJ I 
4728 I R2 1 R3oR4 1 R5 UNUSED / 
4729 I SP GOES NO DEEPER AFTER JSR 
0738 017150 ~62?'1 0umn SKIP~" ADO ~~~ Rl 
4731 ~171,4 ~15201 SK!P~21 INC R~ 
4732 017156 ~85201 SK!P~11 INC R~ 
47JJ 017160 105721 SK!PEOI.ITSTS tR11• 
47J4 017162 ~e2375 BGE SKI P0\ 
4735 017164 124127 002374 CMPB •IR11 1 t 1 F~!T 
47J6 017178 081767 SEQ SKIPP5 
4737 017172 UU14 IHI SKIP~ I 
4738 017174 122127 0U211 CMPS tRtl•1t 1 EOI, 
4739 n120a ~81428 SEQ SKI PR!S 
4748 ~17202 124127 000262 CMPS •CR111t,FN 
4?41 317206 381762 a[Q SKIPA~ 
4742 017210 122127 UU11 CMP8 (R11•ot 1 •EvT 
4743 317214 381361 IN[ SKIPEOI, 
4744 017216 062701 aun2 ADO t12 1 R1 
4745 017222 080756 BR SKIPEOI, 
4746 I EITHER 1 11,1T1CJ151 1 '1 II,IT21J761 OR 1 TEXTt37?1 
474? 017224 12212? UU7~ SKIPHII CHPS 1H11•ot 1 !L!T2 
4748 017238 081751 BEQ SKIPU 
4709 017232 183751 81,0 SKIP01 
4758 ~172H 105721 SKI PTXT I TSTB tHtl• 
4751 0172J6 081376 BNE SKIPTXT 
4752 017240 3U747 BR SKIPtoC 
4753 317242 0U207 SKIPRTSIRTS PC 
4754 
4755 
4756 
4757 J • .;. ···~---~··· '!'--~ .. ---···'!' -!· -~!-·· -~- --~---'!:'···:----47,8 I 1 STOVARI SU8ROVT!N~ 
4Y,Y I CAI,I,EQ 8¥ JSR PC 1 STOVAR 
•7n I S!ORE~ FACt 1 FAC2 !N T"E VARIABLE OR 
4761 I AHRAV ELEMENT I,AST AOORESSED 8Y THE 
4762 I SUBROYTINE •GE,VARI 
4763 317244 J16502 000022 STOVARI HOV VARSAYCR,I 1 R2 
4164 
47U 1 IFNOF SNOSTH 
4766 CMP IR21,i 1 sVAq 
4767 BEQ ERRMX7 
4768 1 ENDC 
4769 
4770 0172'8 3U500 UU24 MDV S~UAV ( R5l 1 R0 
4771 0172" 101415 BMI S!ONO~S 
•772 0172'6 31651~ uuz~ MOV S~2SlY!R, 1 R~ 
4773 ~17262 ~U7&7 175332 JSR P~ 1 i,O~f1ET 
4?74 317266 ~18414 BR SfOCOMH 
4?75 017270 922227 17777' STONOSS I CMP IHZI•ot 1 SCAI.AR 
4776 017274 ~IHB1 BEQ STOCOMM 
4777 017276 ~11202 HOV (R2) 1 HZ 
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4778 017308 016522 0U140 STOCDMH I MDV FAClt~'l• t~ZI• 
4?79 017304 ~16512 000142 •ov FAC2t~51 1 IRZI 
4780 017310 000207 RTS p~ 
4?81 
4782 I IFNOF SNOSTH 
4783 ERRMX71 JMP ERRMIX 
4784 1 ENDC 
4785 
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4786 ,IFNOF SNOST~ 
47&7 ' •••••• ---~--~~--·~· •••••• .;, ••• .;. --~---.; •• "!' .,. -~ .. --·~ 
4788 I 1 STOSVA•' SUBIIOUTI N~ 
4789 I Cii~~E~ IV JSR PC,I'OSYAR 
4791 I S!OIIE' A STRING VARIAB~E AS ADDRESSED n 
4791 I YARSAY 
4792 STOSVAII I NOV YARSAYIR'I 1 R2 
4793 CHP I HZI ,~ 1 SVU 
4794 BNE ENRHX! 
4795 •ov S"SAYCR'I ,lie 
4796 8~1 S!OSSNO 
4797 •ov S!ZSAVIUI 1 113 
4798 JSR P~o~O~~ET 
4799 811 S!OMM~O 
4111 ITOSSNO I TIT IIIII• 
4181 CMP ZIIIZioht 
4102 BEQ S!OYTAI 
48U NOV IRZio~Z .... ITOMMCO IMOY ,,,,.,113 
41" •ov ''"'*•"• 4116 MQV Rlo(RIJ 
4117 811 STOVCUM 
4111 STQVTAB I NOV ,,,, .. ,.3 
4119 MOV '''''"•"• 4811 MOY llloiRIJ 
48U INC 112 
4112 sua II" I 0 112 uu STQYCOHI!NC Ill 
4114 au STOSX 1 CWECK NU~~ STOI NG 
4115 AOO •a,Re 
4816 MOVI lllo•l~ll 
4117 INA I Ill 
.. u •ova lllo•l~ll 
4119 STOSXI JHP 11131 
4121 ERRHW61 JHP EIIRMIX 
4121 ,ENOC 
4122 
uu 
4124 
4825 
4126 ' •••. .;."!'···'1'···~·-····f'··--~--p.;. ... .;. •.. ~ .... ,. ... , ... ~ 
4127 I SUBROUTINE 'SUIITK! CA~~£0 8¥ Js• PC 
4121 I NESATE! '!SP!o11SPJ THEN CONTINUES IN I ADOSTKI 
4129 I 111 1 111 U~UstD 
4131 I 112 1 113 Ot5'RftVfO 
6131 I 114 MQDI'IEll TO R£,~£CT STACK USAGE 
4132 I "' MUST POI~T TO USER-AAU 
4133 I SP COfS U ~£!PER ArTER JSR 
4134 117312 015766 181112 SUBSTKI TST 21SPI 
4U5 317316 ~lt4U IEQ S~IINT 
4136 117321 062766 Ullll 111112 ADO fll8111o215PJ 
4837 117326 ~19161 vuu ADST~ll JMP ADOSTK 
4138 117332 315466 018114 SUI INTI NEG 4!SPI 
4839 ll7U6 112313 eve AQITK~ 
4141 817341 RU166 144111 111112 •ov ,,4111,215~1 

~ASIC~ MACX11 V821 22•MAR•7J 161U PACE 6ht 

4841 31.7346 .. ,. .. 118114 c~R 411101 
4142 317352 ~11765 BR ADSTK~ 
4843 
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4044 ':•··!~···!··~!···!••!••• .. ;·-~~--~~·······~···:·· .... 
4845 ' I TRANI SUBROUTINE 
4846 I CA~·EQ 8¥ JSR 'C 1 TRAN 
4847 ' TRANS~UES rRDM IN'~' ASCII CODE 
4848 ' TO IN!tRNA~ CD~E, CONSISTING OF TOKENS, 
4849 ' I.INE NUMBER RErERENC£S 1 SYMBOl, UBI,E 
4850 ' R~rER~NCE5 1 AND l.l 'EPAI.S t AI. WAYS RETURNS, 
4851 ' NQ HA!!ER WHAT IS IN•UT, 
4852 ' A~ NEW SYHgQI.S ARE ENC0UNTERE0 1 BV!i.OS NEW 
4853 ' ENTR I~~ I NTQ T~E SYHODI. T ABI.E 1 
4ij54 I ERROR~ ARE TRANS!. ATE~ TO ~ 1 TEXT, 01 '1 l 
4855 017354 ~16502 U0020 TRANI MOV I.INE1~5J 1 R2 
4856 01736a ~U201 •ov R2t R1 
4851 ~17362 122127 00001' CH,B I RlJ• 1 *CR 
4858 017366 001375 BNt ,o4 
4859 017370 016508 00001~ •ov CDOEI~5J,Re 
4860 017374 11414t HQVB •IR11t•IR0J 
4861 017376 023102 CHP R~ 1 R2 JR' IS WHERE ORJCINAI. TEXT IS, 
4ij62 011400 •e1J75 HNt I 04 1 Rt IS WHERE TRANSI.ATEC TEXT GOES, 
4863 011402 005065 0au'6 TRANI.U' I CI,R T~ I R5l !PREVIOUS ITEM WASNIT A VAo 1 ' 
4864 011406 122U7 0en40 TRANVARICMPa , •• ,.,u. 
4165 011412 001775 B[Q TRANVAR 
4866 017414 124827 emu1~ CH'a •iRIIt•CR 
4867 U1420 001803 ·~£ TR¥NUM 
4868 017422 112711 U0201 MOVa i 1 £0Lt CR1l 
4669 017426 0U207 RTS p~ 
4878 017430 121S27 0U0'6 TRYNUHJ CHPa CRI) •'' I 
4871 017434 ~11406 BEQ N~MJMP 
4872 317436 121027 000060 CHPI (R0J ,011 
4873 017442 11134~5 AI.O TRYKWQ 
4874 011444 121il21 0U071 CH'I CR8),U9 
4875 017450 101002 BHI TRYKWD 
4876 017452 3801&7 000~32 NUHJHPi JHP u~u· 
4877 
4878 U7456 012704 160700 TRYKWD I MQV tKEYWQS•TRNPC I R4 
4879 017462 121S21 000U1 CM'a CHI) t*'A 1 CWECK AI.PHA KEYWOROS 
488a 017466 1il3405 81.0 CO HUB 'reo Low 
4881 317470 12U21 000132 CMPS CR0)t01~ 
4882 017474 111il02 BHI COMU. ITOO HIGW 
4883 017476 3127U 160772 MOV •KEY h TRNPC 1 R4 1 .JUST RIGHT 
4884 3175~2 ~13703 COHTABI MOV PC 1 R3 
4885 011504 060403 TRNPC I ADO R! 1 R3 1 ADDRESS TAB I.E 
488~ 017506 010002 TRYAGNI MQV R0 1 R2 
4887 011510 122223 REfRYI CHPS CRZI•t CA31• 
4888 011512 001776 BEQ R~TRY 
4889 011514 114304 •ova •IR31tR4 
4890 011516 100414 BHI AHATCM 
4891 011521 001551 BEQ NQTKWQ 
4892 017522 0B5302 OEC Ri 
4893 017524 122227 0UI41 CHPS c•z•••nl. 
4894 011531 011767 IEQ R~TR¥ 
4895 011532 005302 OEC R2 
4896 017534 122327 000040 CM'B CHJ)•t•BI. 
4897 017541 301763 BEQ RETRY 
4898 017542 10'723 TSTB CR31• • 

BAS ICL MACX11 V021 22oHAHo73 16!05 PAGE 6h1 

4899 011544 1U370 BPL t oz 
49U 017546 0807'7 BR THUGN 
4901 017"0 305302 AHATCHI OEC R2 
.902 017552 '102U HOV R2 1 R0 
4903 011554 110421 •ova R! 1 CR~ I• 
4904 017556 1204Z7 000220 CMPa R! 1 * 1HEM 
4905 017562 ~0154~ ~EQ R~MPA~K 
4906 317564 120427 000262 CM'a "~·*'EN 
4907 017570 "~1461 BEQ TRNrN 
4908 017572 1204Z? 000Z11 CH~a ~,,,,NEXT 
49~9 ~17576 ~015~5 ~EO N~Xr 1 ~I. 
4YU 017600 120427 000257 CM~a ., '.I ~QUOT 
4911 ~17604 •01403 BEO Q~OTPAK 
4912 ~17606 120427 000256 CMPa R! 1 •,pauoT 
4913 017612 ~01273 RN[ TRA~I.YP 
4914 017614 122704 000257 QUO TPAK I CHI' a • I SQUOT I R4 
4915 011620 ~a14~2 BEQ ,06 
4916 017622 012704 000252 MOV ''"•''• 1 SQUOT,R4 
4917 017626 062704 177570 •co ·~·~.~auot.R<4 <f1-,5,Vo 4918 017632 112721 000F7 MOVB .,TEX!,CR~)+ 
4919 017636 l201~0 CHP R~ 1 R0 
4920 017640 103076 BMJS EHRTRN 
4921 017642 121004 STOSTR I CMPB C H0) 1 ~4 J SAM C.: AS INITIAl. QUOTE CI-IAQ 1 1 
4922 ~17644 001405 AEQ ENOQUPT 
4923 017646 121027 000015 CHPB CR0) 1 •CR 
4924 017652 001415 BEQ ENOCR 
4925 017654 11202l, •ova CH0J•t IRU• 
4926 017656 300771 8R STOSTH 
4927 017660 105121 ENOQUOT I CI.Ra C R1) • 
4928 017662 005230 INC R0 
4929 017664 120427 0Ua47 CMPa A~, II'! 
4930 017670 ea143J SEQ ENOIOWO 
4931 017672 112721 000256 MQVB t 10QUOTE,CR11+ 
4932 317676 0U~41 SR THANLWP 
<933 017700 112721 010257 ENOSQUO 1•ova t 1SQUOTE,CR11• 
4934 ~17704 000~36 IR TR4NI.VP 
4935 0177P6 105021 ENOCR I CI,RB C Rl I • 
4936 0117U 112711 000201 •ova * 1 EOI.t1R11 
493i' 017714 012'102 •ov R~ 1 R2 
4938 017716 124227 000377 CHPB •IR21t•,TEXT 
4939 317722 ~01315 B~E '•4 
4940 017724 110412 •ova R~ 1 (R~ I 
4941 017726 112742 000377 •ova • 1 TEX!,•IR2) 
4942 017132 000207 •TS PC 
4943 0177 J4 122027 000040 TRNFNI CMPB CR0)•t•al. 
4944 ~17H0 J01775 BEQ ,.4 
4945 317742 124027 0001~1 CMPB •!RIIt*'' 
4946 ~17746 103411 81,0 TRVNUO 
494i' 017750 121021 000132 CH'B (R0) 1 *' i! 
4948 017754 10U~6 BMI TRrNBAO 
4949 017756 1120~2 MOVa (H"•tR2 
4950 017760 ~06302 AS I. R2 
4951 017762 1627~2 00020~ sua ''4•'A•2.-R~ 
4952 317766 110221 MQVB R2 1 !R,I• 
4953 017770 a0e604 8R THANI.~P 
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USIC~ ~4CX11 VU1 2hMARo73 16115 ~ACt 6h4 

'164 0ZU66 161'~~ Rtf~NOI SUI '"''~~~ ''" ~2U71 r1n•J swAB R~ 
U66 129272 111321 M0yl Rio CRll• , .. , 128274 nun SWAB Rf 

) 5161· 329276 1U321 •ova R'oCRll• 
5169 32Uet 22UU CMP RI. 1 RI 
5871 UBJ12 UU" BHI ERRTRN 
5171. 021314 011161 177176 JHP TRANYAR 
5~72 ISNUMI 
5173 121311 IU146 MOV Rl 1oCfP) I SAY£ PTA IN CUE OP BAD ~'JM 
5174 121312 014767 01U64 JSR P~ 1 VA~ lrf~" •ANTISU AND EXPONr~T 

''" 328316 121127 uu~6 CHPa IRIJ ••• I 
5176 UU22 11111.6 BNE EX~TtN 
5177 UU24 IUUI •ov ISPl•oRI 

"" 921326 911656 8R R,M,.~K 
5179 321331 ~1'1.67 1751n ERRTR7 I JSR R' 1 MS!jERR 
5181 oi'NDr I~ONG~R 
5181 121334 0461.24 I.Z4 ,ASCII \!~T\ 
5182 1 ENDC 
5183 ,1ror I~ONC'R 
,184 ,ASCII '~INE !DO LONG T~ THA~!LATE• 
5185 1 ENDC 
51Bt ean~7 Ill ,BYTE 

"" 1 EVEN 
5188 IZU41 0111.61 16.,74 ~HP R~4DV2 
5189 121344 1841.67 1.15116 ERRDY21 JSR R'oHSJiERR 
5191 1 1YNDr I~ONG~R 
5191. UU51 1521.21 !.U ,ASCII '"a\ 
"92 1 ENDC 
5193 ,1ror S~ONG~R 
51U ,ASCII IPROC~AM TnO BIG' 

"" ,ENOc 
'196 UU53 ... ,aVTE 
5197 ,EVEN 
'198 128354 311111 !.UUI JHP REAOYZ 
5199 121361 321327 114631 EXPTtNI CMP R~ 1 U!631 
'UI UU64 18h27 aHI MAKF~IT 
5111 UU66 ~15702 TST R2 
'U2 321378 ~13414 B~t EXPNE!I 
5~13 UU72 3 .. 767 1751!1 JSR PC 1 MPY!E~ 
5114 121376 015312 DEC R2 
5U5 121411 ~11761 aR EX,TtN 
5U6 nuu 011121 EXPNECI BN[ MAMF~I! 
'117 121414 115713 TST A3 
5UI B214B6 01U16 INE HAKF~IT 
'll9 121411 ~21427 17777' CMP R!ol 1 f~ALU 
511.1 121414 113113 aHIS MAKF~.I! 
511~ B21416 01.6503 UUZI HOY LINEC~5),R3 
'112 021422 01531~ DEC R~ 
51U 121424 021113 CHP R~,A~ 
5114 B21426 1.13452 B~O MAK~NO 
5~U 121431 1.2U21 111214 CMPa c ~u, •, co sua 
511.6 121434 ell4•7 SEQ MAK~NO 
51.17 021436 1.211.27 1182U CHPa C HU o I 1 COTe 
51.18 121442 ~11444 SEQ HAKLNO 

BASIC~ HAC XU Vl21 22oHARo73 16!15 PAGE 6~•' 

51.19 1204H 121121 UIZZ4 CMPa 1~1lofoCA~L 
51.21 121451 ~81441, SEQ HAM~ NO 
5121 ~21452 1211.21 IU242 CMPa CRUoi 1 TWtN 
51,22 021456 211430 BEQ HAK~N~ 
5123 021461 UU21 111277 CMPB IMU ,•,LIST 
51.24 121464 ~B14n BEQ HAK~NQ 
51,25 021466 ~15211. INC R~ 
51.26 021471 en1n CLR u 
51.27 121472 019704 TST R4 
5128 021474 0124U s~ i' HAKF~ IT 
51.29 020476 321427 111377 CHP R! 1 1J77 
51,JI 120502 ~n1n BGT MAMEU 
51.31 nnu 112721. 0U375 L I TZERO I ~DVB 1oi~II1oiR1l+ 
5~~2 020511 311417 BR MAKE OK 
51,JJ 321512 11.2721. 0U376 HAKtl21 •OYB 1 1 I~II2,1Rtl• 
51.34 12051"6 ~U314 L I TCOHN I SWAB R4 
51,3!1 123521 120101 CHP •i,Re 
5136 320522 113111 BHIS TRNtR! 
5137 020524 1U421. ~ova R! 1 CA~I+ 
5138 120526 011314 SWAB R4 
51.39 UU31 111421. MAMtOK I HOYB R!oCRP+ 
51.41 020532 "-15126 TST C~P)+ 
5141 020534 ~20101 CHP R1 1 RI 
5142 321536 uuea SHI T~NE~! 
5~43 320548 Ul!.67 176636 JMP TNANLYP 
5~44 320544 3U!.61 177266 TRNER41 JMP tRRTRN 
51,45 323558 ~·8167 177571 ERROV31 

·~' 
ERROVZ 

5146 a2U54 015201 HAKLNOI INC ·~ 51,47 321556 ~H5U MOV CR'l, ~3 
5148 B2U61 ~anu 11811.4 LNOSRCH I c"P R~ 1 ~O~Rt[ I q5j 
5149 821564 1831U 8HIS S!OL~O 
51~1 02U66 nn21 177775 CMP CR3) 1 1 1 SCALAq 
5151 323"2 1.13413 SLO IS~NO 
5152 82U74 ~627U 13111.2 ADD •1.2' ·~ 51~3 028611 ~U761 BR ~Nose~H 
5154 323612 ~21J34 lSLNOI CMP C ~31o ~~ 
5155 021684 U1414 BEQ rOUND~N 
5156 021606 ~627~J 3UU4 ADO l!o R3 
5157 121612 311762 BR LNOSR~H 
5158 STOLNOI 
51.59 ,lrDr SNOST~ 
5161 121614 862703 0UU4 ADD ·~··3 
5161 ,t~DC 
5162 
5163 , 1rNor SNOST~ 
5164 ADO 0~ 1 R3 1 CWlrK THAT THE SVMTAB SPACE 
516~ CMP q~ 1 ~Q~TRCH'J liS ''OT OCCUPIED BY STRI~GS 
51,6~ BLO S!040K 
5167 JSR P~o UP,.CK II' IT IS, MOY~ STRI~GS UP 
5168 CMP R3 1 ~0~!RIH~l JA~tD C"ECK ROOM EN~UGW A"-A!N 
5169 B~IS EHRDV~ 
5171 STOAOK I TST •CR3l 1 AOJUST SV~TAa AOOOESS 
5171 ,ENDC 
5172 
5173 321621 unn 080112 CMP ~3, HI~~££ I R" 

I-



USIC~ MACX11 Vl21 22oMARo7J 16!" PAGE 66•6 

5i74 328624 11U'1 !HI tRROV~ 
'l75 U1626 '1836, 811114 MQV :fA~f[REEU51 
517. 821632 3.,143 C~R 
U77 821634 0U443 MQV R! 0 o(RJ) 
5178 821636 215726 rOUNO~NITST C~Pl• 
5179 828648 31U67 177422 JMP RU~NQ 
5UI 821644 en1n MAKr~ITI T5f AJ 
5181 821646 nun !NE ci.~"R" 
5182 neue PU7U TST R4 
51U 821652 111714 no ~lTii[~O 
5184 828654 U4767 H4674 CALNRHI JSR P~ 1 NO~M 
5185 821661 112721 081374 MQY8 '•'~l!tCRll• 
'1'· 821664 IIIJU SWAB RJ 
5187 821666 lUlU CMP Ri, 1 RI 
5181 821671 unn !HIS TR"ER~ 
5189 821672 UU21 MQV8 RJt CRP• 
5191 821674 unn SWAB R4 
5i91 U1676 118321 MQYI RJ 1 CR~I• 
5i92 828718 0111'6 BR ~~ TCOMN 
'193 
5194 

BASIC~ MACX11 VIU 22oMAII•7J 161" PAGE 67 

51" , trNDr SNOST~ 
519. .• .;. .. ~'!·-···-·!'········--·~--"-=---~---.;.····---~----5i97 I SUIROIJT I NE t UPPACU CAL~ED 8¥ JSP PC 
5198 I PACKS STntNG STOHAGE: TOWARD "IGH C~Hr 
5i99 I AI UNUS£0 
5281 I A1 1 R2 0 AJ PR~SrAVEO 
5281 I A4 U"USEO 
5212 I A5 MUST PO I ''T TO USER APU 
nn I SP GO[S 1' ~EEPER AntR JSA 
5214 UP,.CKI MOY R't•C~PI 
5215 MQY AZo•I~P) 
5216 MDV RJo•I~PI 
5217 C~R •CsPI 
5218 HOY HISTR!R51 tAl 
5219 MOY WI'RE~IR51 ,R2 
'211 HOY R2 1 HI~!RIR51 
5211 UPPLOOPIC~R I!PI JGET t•o or THE NEXT STRING 
5212 8JS8 •CAl It 15PI 
5213 BNE UPP"IRO I ILA~T BYTE co•u I~S THE ~ENG TH I 
5214 UPPBADI CHI'. Al 0 LD~!R I R, 
5215 BMI U"~OQP 
521~ HOY R2 1 ~0~TRIA'I 
5217 TST ,, .. ,. 
5218 MOV l~l'l•rR3 
5219 •ov ('l')•oR2 
5221 MOY I~PI•rR1 
522i RTS p~ 
5222 UPP"i!RO I IUB I~PI ,Hl I AnDRESS SAC• PTR 
5223 cv R3 
5224 81SB •IRlloRJ 
52U SWAB R3 
5226 BIIB •!All rAJ !GET IT I~ RJ 
5227 SWAB R~ 
5228 OEC R' 
5229 BIT ~~~.-1 ICWEr.K REL TO SY•BOLS 
52J8 BEQ ••• 5U1 DEC ~~~ 
5U2 ADD CR51,RJ 1 VES, ADO BASE Or sv• TA9 
52JJ CHP R3 1PDI,IR'J IHA~t SU"E !TIS MOT TOO WI 
5234 RHIS U"U~ nn CHP 

~~~··" liN STACK IS OK 
523. BHIS UPI'GDOD 
5237 CMP R~ 1 AR~AY!IR5l II~ ARRAYS IS GOOD 
5238 BHI UPI'Uq 
5239 CMP R~oHI~RttiA51 1 IN rREt STORAGE IS BAO 
5241 BHI UI'PGODD 
5241 CHP RJ 0 ~0[REECR51 
5242 BHIS UPI'Uq 
5243 CHP ·~· IR~I 5244 8~0 UPPBAQ IBE~OW SYHBO~ TAe~E IS BAD 
5245 UPPGDOD IAOD •!· ,,~, !GOO~ STNJNGo MOVE: IT UP 
5240 CHI' IRUoH1 
5207 BNE UPPUQ I( no-. T ~AOUGE COLLECT IT 1 
5248 ADO C$PJ 0 ~1 
5249 SUB •1, c•~• 



BASIC~ •ACX11 VB21 

5252 
5251 
5252 
5253 
5:154 
52~5 
5:156 

BAS I C~ MACX11 

5i57 
5258 
5259 
5iU 
5261 
5262 
5263 
5264 
5265 
5266 
5267 
5268 
5269 
5272 
5271 
5272 
5273 
5274 
5275 
5276 
5277 
5278 
5279 
5282 
5281 
5282 
5283 
5284 
5285 
5286 
5287 
5288 
5289 
5292 
5291 
5292 
5293 
5294 
5295 
5296 
5297 
5298 
5299 
53U 
5301 
5322 
53~3 
5304 
530' 
53~6 
5307 
5308 
5309 
53.0 
5311 

020702 
~207~4 

~20706 
020712 
020714 
020716 
020722 
020724 
020730 
020732 
020736 
020740 
0207•2 
020744 
0207•6 
020752 
020752 
020756 
020760 
020762 
020766 
020770 
020772 
020774 
020776 
021000 
02U02 
0212U 
021010 
021012 
021014 
021222 
02U22 
021024 
021030 
J2U32 
021036 
321040 
321044 
02U46 
0:11050 
021052 
021056 

02.060 
021262 
021066 
021070 
021074 

V021 

~05002 
.•05203 
(10.,0~4 

122227 
~01775 
124227 
U3421 
121027 
UU24 
020327 
101405 
~05202 
~0,02 
002761 
005202 
0U757 
0041&7 
~25046 
112016 
162716 
062604 
00,03 
0,702 
001745 
025202 
000743 
122027 
~01024 
~0'?02 
201003 
•127Ui 
r00733 
003000 
122227 
001775 
124U7 
US40' 
121027 
U1002 
0U200 
0a0765 
122027 
001402 

005046 
124027 
081056 
~20165 
001453 

22oMARo73 

22oMARo73 

000160 

0BU71 

014~30 

000a•a 

08111~0 

001171 

16115 PAGE 67•1 

ADO 
MDVI 
OEC 
BGT 
BR 
, ENOC 

16115 PAGE 68 

Rat lA~) 
•(R2.)r•CR2) 
(5~) 

•• 4 
U~PBAQ 

'-~--~'!··-~---~-- ... '!····--·.:.-.. .:. ..... .:. ...... .;.. -- ----~- ------o!··· -- .. 
I SUBROUTJNE I VAl, I CA~L,£0 BV J~R R7 
I COWERT5 AN ASCII 5T•ING AT IR0) 
I TO A VAL.!!£ I'' R3 0 R4 0 ANO 
I AN EYPONrNT IN R~ 
VAL. I 

Ci.R 
c~• 
CI,R 

NUDIGITICMPB 
BEQ 
CMPB 
81.0 
CMPB 
BMI 
CMP 
8~05 
INC 
T5T 
BL. T 
INC 
BR 

CA~riTI J5R 
CI,R 
•ova 
SUB 
AQC 
AOC 
TST 
BED 
INC 
BR 

NOTO I G I CMPB 
BN£ 
TST 
BN£ 
•ov 
BR 

OOTROT 1 BGT 
OOU GNO I CHP8 

BED 
CHP8 
!1.0 
CMPB 
BMI 
INC 
RR 

PASTDOT I CMPB 
BED 

DOTBAO I 
NOTOOT I Ci.R 

CMPB 
BNE 
CMP 
B[Q 

R2 

·~ R4 
c f<a ,., •BL. 

••• 
•IR8I1*'0 
NOTO I~ 
(R0) 1 019 
NOTOI~· 
·~,u~ua 
CANrl! 
Rl 
R2 
N~OIGJ! 
R2 
N~OIGI! 
P(: 1 MPYTE• 
•( SP) 
(RBI•a (5P) 
•' a, c ~·I 
(5P)•,R4 
R~ 
R2 
NUOIGI T RZ . 
NYDIGIT 
(~8)•1 ilt 1 

NO TOO! 
R2 
OOTRO! 
·~a0n0,o2 
NUO I G IT 
OQT I GNO 
(RB)•r•BI. 
'•4 
o(R0)jll0 
PASTOOT 
( RB) 1 ti 9 
PASTCOT 
R0 . 
COT I GNO 
Pil)••*' I 

OOTBAQ 

•ISPJ 
o(R0) 1ol£ 
NOtxPON 
R~ 1 L.INE(R5J 
NDfXPQN 

1 OH PL.AC£5•U0000 OR TRA" I NG H~OcS, 
l~lG" ORDER 0~ 32 BIT INTEG£•·, 
JL,no 0°0ER 0~ 32 &IT I'TrCirH·, 

11r "IG" WDRO GREATER TMAN T"l~ 
aTME" CANT FIT ANOTM£~ OIGIT IN 32 BITS, 

!CANT FIT DIGITS I' MANTISSA, BIT ITS 
!ArTER POINT SO 'IEEONT C~U'IT T"E"o 
JClNT rJT DIGITS IN "ANT!SSA SO MUST 
!KEEP TRACK OF.TRAIUNG ?EROrS'1 

!FITS IN MANTISSA 1 
1r1T~ IN MANTISSA 9UT ArTER POINT SO 
tCOU"T OECIMAL. PL.A~£~, 

aOOT COMES AFTER SMORT NlJMRE.R SO GET 
JREA~Y TO COUNT OEC!•AL. •L.A(;ES'1 

JOOT COMES AFTER FIJL.~ MA"T!5SA WITH 
JTRAIUNG lEROES SO IGNORE M~RE DIGITS, 

JOOT COMES WHIL.E IGNeRTNt, T~AIL.I''G 
!ArTER POINT WITH FUL.L. MANTt<SAaE~Ruo, 

INC 1 £1 AFTER THE NU•BER 
JIF ITS T~E ~IRST T~ING ON THE L.INE IT 
JHUST 0£ A l.INENn SO IE' I~ tl.L.(GAL., 

\ 
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5HZ 121176 U'201 INC Nl 
53U 121111 121827 '11141 CMPI 

'"'' ,n~ 5314 121114 111774 BEQ ••• 5315 1211•6 122121 111153 CM'I IRII+,tl+ 
nu nuu 3114'6 IEQ EXPDI! 
5317 321114 124127 .... , CMPS •!RII,t'• 
5318 321121 U18U HNE EXPDI!i 
5U9 121122 0U2U INC Rl 
5UI 121124 '12716 UBI II •ov 1~11118 1 15P) 
5U1 121131 122121 111141 EXPDI~I CMPS CRII+JII~ 
5322 121134 011775 REQ ,.4 
5U3 UU36 124127 181161 CMPI •IRIIJI'I 
5U4 321142 U34U s~o EXPDUN 
5U' 121144 121821 111171 CMPI CRII ol'9 
5U6 121151 111821 8HI EXPDUN 
5U7 nun ~11646 HQV C5Pio•CSPI 
5321 121154 116316 

··~ 
,,,, 

5329 121156 aenu 45~ ,~,, 

U31 121161 166616 UBIIZ ADD ZISPI,ISPI 
5331 121164 116316 AS~ ,,,, 
5332 UU66 142766 177777 111112 IIC 177777 I 21 ,, I 
nn 821174 162616 ADD I'PI+1 CSPI 
5334 UU76 115146 C~R •liP I nu UUII lUlU MQYI CRII+1 liP I 
5336 121212 862616 lDO I'PI+1 ISPI 
5337 121214 162716 111161 SUB .... ,,,, 
5331 nuu 111747 u EXPDJ! 
5339 121212 815716 EXPDUNI TST ,,,, 
5341 121214 1121U I~E NO UPON 
5341 121216 141716 Ullll IIC 1111111 1 1SP) 
n42 nuzz ~15416 NEG ,,,, 
5143 UU24 "'"'2 NOEXPON I TST RZ 
5344 IZU26 nun nE [XPOK 
U45 121231 342712 111111 IIC 1UIIII,R2 
534t UU34 815412 NE~ RZ 
U47 UU36 162612 EXPOKI lDO ISPI+JR2 
5348 UU41 018217 RTS p~ 
n49 

UIICI, HACX11 Vail 22oHARo73 U!15 PAGE 61 

U51 I 
n51 I SYSTEM 110 IUH,RS 4NO HUnERS 
5352 I 
n53 
5354 
53" 
5356 , I'NDr INO,T~ 
5357 I 
5~,. I ,APER TAPE RUOh 

'~" I 
5361 121242 121256 PRBr"DI + PRIUP liSTRT 
U6l 121244 nun • PRIENQ 1BrN~ nn 121246 121256 ,WORD PHBUF J8GET1 5363 121251 IUIII • I 18r.ET2 5364 121252 BZ1256 ,WORO PM BUr JBPUT 
,~., 121254 a•uee ,WORD e JBF5•Ec 
5366 021256 PRaur ., 
5367 UU16 I • 1+1PR8U 
5361 nun PRIEND ··•l 5369 ,EVEN 
5371 I 
5371 I p4pER UPE PUNCH 
5372 I 
5373 1213u 121322 ppar"DI • ,,aur I BSTRT 5374 121311 UU51 • PPBENU l&rNO 5375 12uu nun 1 WORD PPBUr J9GET1 5376 nuu UUII • I JBCET2 
5377 121316 12U22 ,WORD PPIUF JIPUT 
5311 U1321 neua ,WORO • J8F5P£C 5379 '21322 PPIUF ., 
5388 UU52 

PPBEND 
•,+IPPBSI 

5381 821351 I I •2. 
5382 

1EY£N 
5383 

1ENDC 
5U4 
53U 
5386 , IF NOr I NO~' I 5387 I 
5388 I ~INE PRINTER 
5389 I 
5391 121352 uuu ~pSrHDI + ~paur JISTRT 5391 121354 02142, • I,PBENQ !BEN~ 
5392 121356 U1366 1 WORD ~,aur J8CET1 5393 121361 Belli I • e IBCETZ 5394 UU62 UU66 1 WORD ~Paur jBPVT 
5395 121364 UIUI ,WORD • IBPSPEC 5396 021366 ~Paur 0 I 
5397 121426 I • I ··~PBU 539f ~2142, ~PBEND ··•2. 5399 ,EVEN 
54U 

1 ENOC 
54Bl 
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'4W2 321426 ENOAB •• ,.n II IIIII ,cstcT 
5414 1118111 BEGIN ., 

\ 54U ~214261 o,otNDAB 
) HU 3111~1 1 END 

YASIC~ MACX11 VU1 22oMAR.7J 16115 PAGE 71•1 

ADD IN! U74U AOOOVF 187451 ADDPOS 1175i!4 AOO~TK UH7o 
AOOIER 137'11 A05TK1 11732~ ALL EXI 1177~4 'LLL~O I07U~ 
ALLNOA U76U ALLii. 187,6 ALLOC1 IU3!0 ALLOC2 U24J2 
·~oc ....... A HATCH 117551 ARGB IUUI ARRAVS • 21"01'11rlll c 
AsSIGN 113222 ATA~ ....... G ATNFN IU7Z4 rtECP! o 101•00R 
BEND • unn BFSPEC • 181112 BGET1 • 001U4 •en• • smaP~flb 
BL • 111140 BOMB 817742 BOMB DO 11011~ ROMBJM 111126 
BOMSNE 11U62 BOMBNX 111182 BOMSOK IUH2 OP~L ue•J• 
BPUT • 111110 9STRI • 811111 surcLR 111142 •urt•P 013042 
BUrTP IU2U CALL IUU2 CALLCK IUI~I ~ALL"1 10310" 
CALLM2 UJ122 CALLNH 8U174 CALLP 0130!2 '-ALLY 103132 
CALL1 113131 CA~NRH 121654 CALOG IU6!4 '.ANr!T 121752 
CARRET 121116 ccUIT 111322 CCHES 117e7J r.tYP 112656 
CHKCHR 11•11224 CHM ISE 1~1324 CHMOSE IUJ~Z r.LEAR IP1~64 
CLMNLP 111482 CLMNPP 111411 CLMNTT • UUH r.LRE~H 1167;i2 
CLRrRt 111511 CL~LOO 111442 CLROK IUHI '.LRVAR au•2• 
CNCrLG • 011186 CNOrLG • 111117 coot • UBI~~ r.OLO''C 10~2~· 
CO~UMN • IUU4 COM~MK 111336 COMES 117~76 '.OM TAB 117'0~ 
cos ....... COS~N 11111712 CR • IIIBBii; ~RLr•E U7•7e 
otrouN 102316 OEPGOT IBU51 Dt~HSG 1871!1 ~EVERR 117•44 
0 I MOON 182682 DJ"ijOT 112314 OIMLOO 1122~4 ~ IMN"N 112Z5• 
OIMSCL 111824U 0 IY~DD ll1U4 OIVTEN 111115!111 nOALLO 112444 
OOCHAR 114414 00 I TNO 1~1418 OOHSG IIIU5i!~ 'OP.JT 0mnli2 
COT~ AD 82106~ DOT I GN IZU24 OOTROT ii2U~2 r.cwo•• 807~~2 
ECWOSP • 88111114 EOICMG 181411 EO ICON 111472 ro 1 ~·o 1"1"• 
EDI.JMP 111744 EO IHHE 111.262 ED I HOD ii11UI ~DIMY U1•B2 
lOJHVU 1~1632 EO lOVE 111438 ED I PAS 1113!1 rD!PIIT 1•1•34 
lOIRLC 111711 EOIRLO 111736 ED I ROO 11111UB rDJSAM 801660 
ED ISM I U1274 EOISRC 111311 EDIT iiiU!B •D!TL IBU32 
END 1n254 E~OAB • 121426 EN OCR 111177111~ r~nQL'D 117660 
ENDSQU 117781 tor 113254 ERAOD IIIU6!6 r~~MAN au•i• 
EHEXP 11111666 ERLO~ 817734 ERPDIZ IUU6 rRPOU 811762 
ERRAG1 1113112 ERRARA 187726 ERRARG 1877~4 G rqROAT 1~6•1112 
ERROEE II4U0 [RADEr 112542 ERRDIH 182,~4 [RRC!Y 11223• 
ERREXP 112516 [RRrN1 IU164 ERRrPU • ...... rRP.G!"' IU!I4~4& 
ERRH I X 111651 ERRNEX 115144 ERROVR 111116!6 rRROV1 1111014 
lHRDV2 121344 [RROVJ 11121551 ERRPDL 111121 c rRRP'2 111&62 
lRRP03 113666 ERRP04 ll267B ERRP05 IU4t~ r~RRrT IB4~2· 
ERRRUN IU634 ERRSS1 1~3742 ERRSSZ IU2~~ rRRSS3 114774 
EHRSXA 112674 [RRSX1 113171 ERRSX2 1151,2 ERRSV3 113736 
lRRSU 111166 ERRSX5 111651 ERRSX6 114U4 ~RRSY7 ~~J>J& 
ERRSX8 116234 [RRSX9 li2122 ERRSVN i1U6lil r.RRTON 120•Jii 
ERRTR7 021331 ERRTR8 116242 ERRUrN 11J0~~ tRR4°<0 104414 
ERSQR Be7734 £RS!AR 111666 ERSXU 11845!~ r.R~X•2 au•~• 
EVAL IU6U EXECUT lli2.,4 EXITI2 il871t~ FXP ....... 
EXPOIG 121130 EXPO UN nuu EXPr~ IU7~2 rXP~EG 121412 
EXPOK 121236 EXP!EN 121368 FAC1 • 1110!8 G roez • 101~·~ 
n • Ull14 FIL~CH • 101112 riLLCO • 111111~1 G 'ILL"O • IU1U 
FIXCLi! 1132, riXUT 1113252 rJXTST 1U2~1 rJXUP 113174 
FLE 113276 'LINE 1132,4 'LIT 1110~2 ·~y 11JJi12 
F'~CHK 113162 r~r~ 11112711 FNNCCO 11312~ r~NU"E 01317A 
FNRCOM 113144 F~REP~ ·~Jell FNRLUP IUUI FNRS~U UJ1~P 
FNRSSC 113132 r~SWAP 112724 rDR 1841~4 FORGO U4622 
rQRGOG 804621 FORGTL 111.,6! FORLOO U4J~2 rORL TL IB.,72 
FORilEX 114412 rORNOL 114336 FOR ONE n4n6 ro•s•l 004JI& 
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fOR~tR S0~576 rou~o1. 821636 rOUND¥ 1212U rPPH£S 113316 
fPPUV 11333~ fRSTOU IU532 fUNCTI IU1H ru~JOI( 11212~ 
f~NHET 012U6 GCWi.l T 1~3511 ;nan IU3~~ ~ETCWA 013451 
GPCW1 U3452 GETVAR 11361~ G[TX ~n·t~ ~ET1AV 013362 
GLT2BV 113370 GOEXEC 116214 OONOSA 1ec•~2 ~o~u• 0037~· 
GOT[CH 006??0 GOTO U3154 ;OTOfN IUU~ r:OTO"!£ 31~•14 
GtiBCTR 0U032 WORSTU 0~6HI w I fREE • 0111,2 w I~T• • Sli"Hlll 4 
I OEV 021177 1 r 103316 lfCOMP 1835!2 lflE"O 10345~ 
I Fi.EDR 0134?2 lf1.(1!R 013676 I fl. I. TR U36i!2 lfi.OOP 10342~ 
I FNUME 013,2 lfSEC 103~66 !fSGT U3672 I GNOO[ 01265~ 
II.!TCO 011042 H,IT1 U1U4 II. I T2 111U~ IMME~ 11175" 
IMMSTM 002132 IN!TBf 1~3146 INITSC 1U1t~ !~PE>!O 116171 
INP£01. 006241 INPGOO IUU2 !NPI,.DO ""~6 I NP~r.w 115764 
1 NPNGU uoz2• !NPOK IUU~ INPPC IU1~2 I .~PRTR 0157~· 
INPSTO 106136 INPUT Ill,.,. IN'Y£5 IIJH2 INPV~1 01573ii 
!NT U4U4 IN?EXT 117122 INTrN IU11il I NTRTS U41J6 
INT1 114174 I NT1A ~~4U6 INT18 114U~ !~T2 014\26 
I NT2A "1~132 IN.5 i114140 INT6 11~1!1 I~" 014220 
INTI 114232 INTf 114242 IOINIT 0111~4 IOWA IT n4n2 
l~i,.NO 021612 1 SNUM nnu ISYAR 1121U~ !TAa 013UI 
IT .a~E IU421 IT SIN ll?UI JHPRDY UJJU <8CO 011'~2 
KSHO • UIUZ KBIDU~ 116626 KliNT 

~~··~· <EVA 0114?6 
KEYWDS 111484 I.E' IIU~I i.EV,i.T 1\4,!2 L.Evr••t u~u• 
i.E VI. IT 114516 i.EVP~V .,4,14 ~tYPOS 11Ul2 1.EV1L. T 0H,~0 
\,£V21.! 114"4 l.f • 101112 i.IM! T • 081012 LIN A 01~35• 
I.!~CUN U5541 i,.JN£ • 101821 i.INEIN 11Hra LINE'JO • 000•31 
I. I NGET 014344 I.INRVB 114374 I.IST 112211 L.ISTSV 002\ 7r 
I.ITCOM 121516 I. !YO IV 0~5&6~ i.ITEVA 1\44!~ I.ITNOR U5'74 
I.! TOK 015&22 I.IT~HR 115174 i.I!STO il15711 l.ITT5T 015612 
1.1 Ti!EM 02151~ I.NOSRC 121560 i,.OCAI,.O 1\46~~ i.OCGn 01462~ 
I.OCI.CO U4731 1.0CND2 114156 I.OCSS1 1\46!~ i.OFRrt • ama•~· i,.OGfN 111746 i,.OSTR • IIIU7Z I. PAR 0UI~~ L.P~ • 17H16 
i,.P9EN0 • 121~25 VSFHO 121352 i.PBUF • t2Ut~ L.PrH~ 0•n~· 
\.PI NT 107256 I,.POFF 00?322 I,.PS • ~7?5~4 L.ST9~1. 115174 
I,STCHA U52U i,.STCHK 0UB74 I,.STC~I. "1'1!2 i.STEOI. U5t3• 
I.STfi.B 015316 i,.STFI.! 115266 I,.STFN 1151~1 L.ST !1.8 015200 
I.ST11.1 115236 i.ST!1.2 115251 i.STJHP 1!,53~2 L.STKWO 1150~2 
\.STI.IN 115154 i,.STI.NO ~~;351 i,.STI,.NX 1\5411 L.STI.OO u5•a6 
I.STNEX 115122 I,.STPc 0UU4 i,.STPRO I\5U2 L.STPTR 015316 
I.STSP£ 015216 i,.STSRC 1~5151 i,.STTEX 1\52~~ i.STVAR 115412 
MAKE 12 020512 MAKE OK 1211531 HAKEST IUUI G •AKfl.l 020044 
MAK\.NO IU"4 MINUS 11147il MPVTEN 1154~6 •sc 115•74 
M$GCDM 115476 HSOE~R 8\5~66 HSGOD£ 1155~2 •Sr.SIOP 016746 
NEXENO i!Ue?l NEXf II. 128112 N[XGO U5U6 "EXGTI,. 005•52 
NEXI. Tl. 015162 NEXT Sl464~ NOCHlR 1\3472 >J0CH02 01725• 
NOCNC 812672 NODI~I 121151 NOEXPO 12122~ ~OOM 006000 
NOQH1 106114 NOQUDT 111116 NORM It 55'~ >~ORNOO 116310 
NO ROOM 016671 NO SUBS l\3734 NO!OIG 121812 "0TOOT 121061 
NOT! T il21284 NOfKWO 121142 NO!NDN 1114~4 "OTSVM 012771 
NO WRAP 116636 NOW"P 1\3434 NUOIGI 1217~1 "UHAI.N 1162~· 
NVMB 1 G 116222 NUM01' 0\~~1~ NUMOIY 1162 • "U"EXI 01U76 
NVHf 1 X 016024 NUMfL,! 1~6\22 NUHrM1 ~~6H6 ~ 1 Up.tfM2 016'~4 
NVM,M3 116521 NUHJMP IIV452 NUHI.P1 1\64~4 "UMi,.P3 016"4 
NVMNE' 016U2 NUHNOR 0\6154 NUHO• 1162~! ~1Ufo'OIIT 1157d 
NYMPOS 116060 NUMPRS 110164 NUMSGN 1151!1 'lUHS~JF' 016146 

BASIC~ MACX11 VU1 22oMA~w73 16115 PAGE 7h3 

NYMST! 016166 oon • 111176 DFFTVP 0161~· n1.o 012100 
01,0101 002136 OPhAN 0~1640 DPRATO 111272 ,P~tf'~ 012116 
OJ Abi.E 0111416 OUTIU 0\7'24 OUT1112 IU4U PAST~O 0210~2 
PC •U01117 POi. • 181814 POSii!£ • 111n6 P.US 1111,34 
PNOGO 11 ?146 POP l\~27f PQWOWN fll7331 POWI.P IB7H2 
POW UP 01?340 PPB • 17?556 PPBENO • 1213ii~ PP9FI.IO 121306 
PPBUf • 121322 PPERR 107242 PPINT 117214 oPS • 177,54 
P"B • 1?7"2 PR9[N0 • 121315 PRBfHO 1212!2 •R~ur • 02125~ 
PR£C2 0113?2 P~EC3 111364 PREC~ 1113~6 oRrc~ 0113>• 
PREOT 00?17~ PRI~OT IU334 PR ICM 015326 oR I COM 005356 
PR I JMP 105452 PRIMOR 1153, PR!NCR IU6J2 PRINT 005t56 
PRISEM 1105~3~ PRIS.J 005514 PR!STR 1154i'6 oRIS T1 •• ,,.& 
PHI TB 005550 PR I TBI 105621 PRITB1 0056~4 •RITES IIH!I544~ 
PHNTO[ 10?036 PRNTB1 115220 PRS • 17?5~1 oR3 • 0"0140 
PR4 • 001211 PR7 • 1113U PS • ~1?716 oT~ 1 "T 007U4 
PYSH 01~256 PUSMf 111634 PUSH1 114312 oUTBVT U6604 
PyTCCO 11672~ PUTCHA 116676 PUT IT IIU7~4 oUT 1 T 1 02123~ 
QYOTPA 117614 RHO 010246 REA DBA .... ~. P[AOOU 000332 
•EAOGO 006314 ~uoou 016376 ~HOY 111\076 o(AOVI 0~1072 
REAOY2 001140 R(Af!N n&Az6 REA SAC 11164~2 O[(NAB 013,.6 
REMPAC 020m&~ RESREG 1171114 RESTOR 1113142 P[TI.•O 021266 
HET~Y 01 ?51~ R[T~RN 804860 ~£TV AR nni!2 q[VRSE 012622 
HNOCT • 00001a ~NOI;OT 102516 OND1 • liH!IQI0&4 ~111':"2 • ~01!1.,6& 
HUN 00222~ R0 •nueu R8SAV£ • 1eem~~ •1 ·~000a0i 
R1SAVE • 011046 R2 •UUU2 R2UV£ • 11011>0 ~3 ·~011003 
H3SAV[ • 881052 ·~ •UI0184 A4SAV[ • ii810S4 •5 aX000i"a0' 
SAVCHA 11165~ SAVE 002142 SAVREG 1\?1~2 •AVRG! 117>52 
S.ANPN 017124 SCRATC IIU54 StTI.fE 11871~~ 5!" ....... 
SINFN 0116?4 SKIPED 8l,7161 SKiPWI 0\?2~4 ~K I P~T 31?242 
SKJPTX 11723~ sqPil 817156 SK IPU 1171>~ SKI P•5 017151 
SI.ASH 011H2 SOPRAT 111650 G sP •UUU6 ~PARr • 001113 
SPtCME 106712 SQRPN il11710 SQRT ....... 5SUAV • 300124 
SS2SAY • 108026 STAR 8;1542 START 11010~~ •TAH! 011'"" STOCOH 01 n1a STDI.NO Ul61~ STONOS 1117271 STnP ~03276 
STOSTR 817642 STOSVA 11~650 STOTXT IIUI74 ·T~VAR 0~?244 
STPHO 111650 SUB INT 117332 SUBSTK 1117312 sv•u~~ • 0000110 
s;~a1 016604 s,0~112 0•0622 TAB • 11110~1 U~1.r1 002716 
U81.E2 011~16 TABI,E~ 0112016 T ABI.E5 1117'~ UP\.5 • 005J2~ 
U81 117131 H82 017836 TA83 il~44~1 T8L.1EN Z027oo 
TB1.4EN 102130 TBI,.nN • ·~1812 TEAM IN 111<~0 TKA • 177,.2 
TKS • 1 7?568 TPB • 117H6 TPCN 1111006 TP~O •• 7.22 
TPHC • a~nu TPIN! 116t42 TPNXT 116670 TPS • 117'6~ TfU.N 011354 TRANI.U 817412 TRANYA I\74W6 TRr~~A 017172 
T"~ER4 028544 TRNfN 11??34 TRNPC i1?5il~ TRVAr.N 317,06 TRVLCH 016734 TRVKWO 017456 TRVNUM 0\74~1 TSTSTK 011020 TSTS1 011624 TSTS2 011632 TYPE il867;a TVOl1 ~06724 T1 • 001056 T2 • B01060 T3 • 11810!2 uus• 812'24 UAJMP 012536 UANJMP 112532 UATSTA iU5~2 1l4T~TIZI 012,.2 
UAUTZ U2'52 UA\ Bi2U2 UAU 1122~2 UAUA 01232~ UAUB 112342 U41JC 012352 UAU,5 1123~4 t'H2 0\2412 UA1 1 012~12 UA17A 012424 UA179 1124!2 UAt7" 012452 UA17f 112472 VA1¥ 012511 VUI iiU"B 01A21 012'16 UA2J 012600 UA4 1~2212 UA' 0122~1 UA~ 112222 UA9 012250 U!NTEG 011512 UMINVS i1U6~1 U~ARV 0\1414 UPARRO 012126 USRARE • ······ VAl,. 121762 VAPBI.E U~072 
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VAANO$ 111262 VARhV I 181122 VAAUC UIU2 VA~S~ 11Ul2 
V~ANU~ Ill 14ft VDNU~ IUZU VTWDSS nun WTAET ll43JI 
XC~AA 113'U UOR . ...... G IDVR •••••• •£AVEC • •••••• 
iiA ....... ·~•en • 111841 IM~R . ..... •NO~TR • 111111 
SPO~SH • ...... SPP8Sil • IBIAU IPABSil IIIU8 •PPORG ..... , 
S5BR ....... SSTKSi! • 111211 G 1 ABS 181273 ',A"'P~R unza 
I 4,"'1 • IBI270 , c·~~ • IIIU4 ,C~UR 111314 '1 COLr'IN • een6i! 
I gOMMA • 111243 ,cos • 111266 1 0ATA 111223 ·,orr IBU21 
,DIM • 101215 I DOUOT • 111256 1 EG 1112!7 ·, EL 101245 
1 EN 111251 ,END • 111212 ,tor IU225 ',EO~ • aenilt 
,LQ 101254 1 EXP • 111271 ,r~IT UU74 'FN • 013262 
I FOR • 181213 ,G£ • 111246 1 GOSUB IUU4 ·:GOT~ • unii5 
I GT IUU3 ,IF • an216 o1 ~I T1 111375 ·,I~ lTZ IIU76 
,1 NPUT Ul217 1 lN! • 111274 .~£ 1112!4 ·,~ET UIZ1iJ 
1 ~1ST • 181271 ,LO~ • 111272 ,~'AN 1812)5 G ',l.T • 111252 
1 M I NUS • IUU4 ,NE • uene 1 NUT 1112~1 ',NVAr:r • 177776 
,OLD • 111312 ··~~s • nun ,POUND 1112!1 '1 PRI~'T • 111212 
I RANDO • 111216 ,READ • 111222 ,REM 181220 ·,RESTO • 111217 
1 RETUR • 181213 1 RND 111264 1 RND~ 1112!3 '1 A.AR • 181237 
,RUN 111311 ,SAVE nnn 1 SCALA 177175 ·,SCH 18UU 
1 ~[Ml 111236 1 SGN • 111275 ,SIN 1112!' ', S~A~H 18UJ1 
.~oR • 111267 I SQ~DT • 111257 1 S!AR 1112~8 ·,sn• • 101241 
,~TOP • 111214 ,SVAH • 177777 I TAB 111276 ·,TERM U12J5 
,TUT • UIJ77 I T~EN • 111242 I TO nn!8 ',UNARY 181233 
,~PARR • 111227 • I21426R 

ERRORS DETECTED I I 

BASIC~ M4CX11 V021 22oMARo73 

RUN•T!ME I 72 SECONDS 
CORE- USED I 4K 



A001NT 2231 2240• 
AOOOVF 2243 22460 
A~OPO~ ?246 22591 
AOOSTK 1562 22291 2Y7J 4537 
AOOUR 2247 22561 
A~STK1 48370 4839 4¥42 
·~~EX! 23511 
''""00 22841 2291 
·~~NOA 2285 22881 
·~~oc 972 22761 403~ 

''"0C1 941 9470 
A~"OC2 957 9631 
·~oG 63 3186 3397 
AMATCH 4890 4U11 
AHGB 79 3U31 
ARRAY5 72 3141 JU 2627 2629 
·~s 1 <iN tz73 11631 
AHN 63 3181 
• tNrN 2787 31811 
S~G1 N 54041 
BtND 3581 3667 4,76 
Br5PEC 3621 2031 2033 2142 2146 2165 21U 3692 3696 3698 37!7 46?4 46?6 4629 
8GET1 3591 ]656 .,,. 
BGET2 J6U 3651 4581 
B~ 2911 1238 1245 1670 1736 4174 441~ 4864 4003 4896 4943 4V06 4996 5266 5296 5313 5321 
BOMW 211 24m3 I 
BOMBOO 2417 242U 
BOMBJM 2421 24411 
BOMBNE 2427 2431" 
BOMBNX 241U 2419 
BOMBOK 2431 24371 
BPO~ 2741 27451 
BPUT 3611 3663 4574 !583 4584 
BSTAT 3571 !669 .,78 
a~rc"R 643 653 2022 245U 
B~rEMP 3664 36731 
B~rTP 2128 2456 24791 
c•~~ 1167 188U 
c•~~1 1195 U9U 
CA~~CK 111U 1155 
CA"~M1 1121* 1124 
CA"~M2 1131* 1133 
CA~~NM 1122 1131 11511 
CAL,~P 11UI 1'4 
CAL~X 1129 113'' 
CA~NRM 5181 5184t 
CA~OG 3382 3397t 
CANr lT 5273 52791 
CAR RET 4979 49821 
CCEX1 t 2501 2503 25U 2517 2511 2513 251> 2518 n?l 25221 
C~MES 2196 21151 
CEXP 3385 33991 

CHKCHR 2088 25CU 3940 
CHK1SE 885 1768 25;iu 
CHKOSE 893 1605 25411 
CL,EAR 6461 868 
CLMN"P 3671 877 11115 1648 
CLMNPP 366# 876 1114 1647 
CL,MNTT 3250 326 657 815 1113 11e1 U4~ 2407 4208 
C"RlCH 2070 2077t 
CLRFRE 2&05 2627t 
C~R~OO 26040 2625 
C!,ROK 2607 2624• 
CLRVAR 646 883 Y12 2~3V 
c~cr~G 3480 349 0, ~a36 i;IJ8 2121 390~ 46H 
CNOF L.G 3491 353 2326 !296 4612 
coot 3171 318 &82 697 873 91J 1U7 11~6 17~3 181"7 1947 38•9 3946 4G:JP:, 

4859 
COI,ONC 1607 16~91 
COI,UMN 76 3241 325 657 658 1018 163' 1677 17•1 1702 1716 17•9 17<5 24007 

24U 4297 4298 ~299 4311 4309 46P.~ 
COMCMK 2539 2541* 
COMlS 21~0 21171 
COM TAB 4883 4882 48!41 
cos 63 3176 
COSFN 2785 31760 
CR 2971 663 666 1189 !195 

4857 4866 4Y23 497! 
17<2 ua~ 1855 24U 2439 2529 :3Y419 3Y56 4122 

CHLfME 2106 211U 
otrouN 93U U12 
otrGoT 924 U23* 
DELHSG 2133 21121 
OEVlRR 684 4625 4~30 46591 
01 MOON 928 11131 
01MGOT 922 9321 Y74 
OIM~OO 9141 931 978 983 
01 MNON 915 921• 
0 1MSCI, 969 9121 
01 VL,OO 26481 2654 
01VTEN 26411 4349 44,4 
00'"~0 951 9&10 
UOCHAH 3934 39360 3944 3947 
00 I TNO 2918 2920 29h 29431 
OOMSG <3e2o •325 
UOPUT 2023 2325 2027 20291 
OOfBAO 5305 53~60 
OOT 1 GN 52Y5 52960 5303 
OOTHOT 5292 5295• 
lCHOBA 2091 21091 
lCHOSP 3470 348 ~·2 2065 
ED 1 CHG 735• 742 
EO ICON 7580 
E 0 I GHO 756 7811 
(0 I.JMP 827 8•u 
lOIMME 691 696 7331 



EDf~OD 7491 754 
ED{MOV 7621 764 
EC I MVU O~SI 111 
EO I OVE 723 1431 
EO I PAS 72U 725 731 
EO I PUT 709 721 7451 \ 
ED I R~C 8261 839 I 

EOIR~O 829 835 0310 J 
EO I ROO 8051 
EO I SA~ 7'7 781 8191 
ED I SKI 7061 711 717 719 
EOI SRC 699 702 71HI 
EO! T 68U 704 840 889 £192 
EDIT~ 681 6851 
E~O 1049 11851 
ENOAB 54021 5405 
ENOCR 4924 49351 
ENOQUO 4922 49211 
ENOSOU 4930 4933• 
tor U68 11861 
ERAOO 2232 31631 
ERCMAN 2544 25" 2,3 25591 
EREXP 31610 3184 
ER~OG 23831 3187 
ERPOU 305U 
ERP011 319H 
ERR4WO 1449 14631 
ERRAG1 3425 34871 3498 ~"1 3,3 
ERRARA 2287 2289 2294 2302 2305 2307 Z35'* 
ERRARG 73 23841 3487 
ERROAT 1791 1696 1928# 
ERRCEE 1336 134U 
ERRCU 994• 1004 1108 uu 
ERRC I M 933 938 943 945 953 959 96~ 966 968 971 976 ••51 
ERRO IV 2983 32791 
ERREXP 32'7 33•9• 
ERRrN1 1108 1113 1117 ;us 1137 11•a1 
ERRrPU 82 2" 
ERRGO 1329 13511 
ERRM I X 73 30071 
ERRNEX 1530 1532 1~41 l5oJ j,545 15901 
ERR0V1 7931 
ERROV2 793 5044 '"91 5145 
ERROV3 51•51 '174 
ERROVR 31641 3283 
ERRP02 31'0 31471 3194 
ERRP03 1289 U7J U991 
ERRP04 34011 3413 3439 
ERRP05 29'5 29621 
ERRPC~ 73 1299 2745 28531 2869 2962 3147 34~1 
ERRRET U66 1372 1JSU 
ERRRUN 1B2U 
ERRSS1 3749 3751 37~5 3767 37771 

ERRSS2 2879 2893 2897 290U 2904 3777 
ERRSS3 2901 4035 4039 4041. 416H 
ERRSX1 1145 U97 u•9 ;116 i149t 1159 116' 1173 12~5 1207 
ERRSX2 1535 1548 1'991 1612 {709 1715 
ERRSX3 3156 3709 l77U 
lRR5X4 2775 28251 2883 2895 2922 
lRR5X5 888 1263 13" \587 {599 18" 2,~ 2825 30120 3243 3~~7 3771 472B 
ERR$ X~ 1291 1311 l325 ~327 13591 1363 U9~ 1399 14•1 1412 1426 1434 
ERRSX7 1255 12631 1269 1271 
ERRSX8 1770 1774 1842 +859* {890 1925 
ERR5X9 3207 3240 32431 
ERRS XA 34071 3~11 3'12 
ERR5YN 73 964 1149 ~uu 
ERRTR7 4968 5079* 
ERRTR8 18~8 18861 
ERRTRN 872 1886 4920 4958 4961 49&6 496~1 4977 5~7B '144 
ERRUrN u•a 2781 320' J415 34881 
ER5QR 23820 3179 
ERSTAR 2975 316iM 3281 
ERSXU 1482 150h 
ERSX12 2542 2,,. 
lVA~ " 1166 12~2 1211 1277 1403 141~ 1427 1~•0 1629 1724 2''1 2739• 28!7 

2871 288, 3195 3233 3417 3506 374+ l7•7 
EXECUT 878 U19 1B3U i048 £075 1175 132~ 1340 1374 1514 1581 17~4 U47 1926 
EXIT 02 2135 2137 2139 2141 21'4* 
EXP 63 3183 3399 
EXPC!G 5316 5318 53211 '338 
E XPCUN 5324 '326 533U 
EXPrN 2788 31831 
EXPNEG 5102 51061 
EXPQK 534~ 53471 
lXPTEN 5076 51991 5105 
rACl, 76 326* 327 ~275 1419 1421 149~ 1491 !095 15'2 1564 15•5 1~?6 2238 

2252 2253 2254 22'7 2262 2263 226~ 2•29 2034 243:> 2436 2543 28•6 '!'8UJ 
2812 28U 2878 2892 2914 2U6 296, 2966 ?971 29Y7 3225 32~8 32~4 ,J291 
3305 3308 3318 3441 3583 3591 3708 3764 ~~19 38•3 3851 3~62 3~78 38"3 
3885 J974 399a 3991 3996 4081 414~ 4151 •152 4165 417B 41?1 4172 4391 
4394 '402 4418 4778 

r AC2 76 327• 328 1.274 1421 1422 149~ 1~93 1••7 15'3 1S63 1'~6 1728 19>7 
2242 2244 2249 2251 2256 2259 22U 24'8 2431 2432 2545 2~·7 !!S?8 2814 
2815 2884 2196 29eJ 2915 2"3 296! '-911 ,906 3226 3260 J<~< 3<68 32~5 

3219 3309 JJ23 3443 3585 3750 376~ ~833 ~8~0 JB60 ~861 3~74 1~76 3879 
3882 ~88~ 3975 j99z 3993 3998 414~ 4145 4147 4148 4153 •1!ii4 4164 41"7 
4168 •3~'6 4398 4481 4483 4416 471¥ 

rr 2961 897 
rfl.i.CM 352* 353 2~72 
n ~~co 71 35U 3'1 2060 21162 2174 
r t ~~NO 351• 352 2070 
FIXC~i! 3590 3597• 
r t XRET 3,84 3592 35Y8* 
rtXTST 3582 3591• 
fiXUP 223a J5BU 
q,E 3607 ~614* 



F~INt 904 1324 3U61 
F~IT 2753 21Ut 
F~X 3613 36161 
FNCHK 3,3. ,,,. 
FNFN 2162 34111 
FNNOCO 3484 34971 
I'NNUMt 3,611 
FNACOM 35411 
FNAtPL 3444 341JI 
FNALUP 35151 3''6 
FNASNU 3,4, 3U41 
INASSC 3,311 
FNSWAP 34161 ,. .. 
FOR 11'1 n•v 
FORGO Ul5 un 1'UI 
FOAGOG 1512 uu• 
FOAGTL ueu 
FOALOO 1437 i,43U 
FORLTL un UUI 
FOANtx 14'1 i.47~1 
FOANOL 1441 1446 1~4 .. 
FOAON£ 1424 14351 
FORSK I 1431t 14'~ 14'6 1412 l474 1411 
FOR ilEA 1516 UUI 
FOUNDL '1" '17 .. 
FOUNOY 51261 
FPPAE$ 1237 1911 2989 3211 3255 3346 331! 3519 ~,96 36231 
FPPIAV U33 1916 2914 3211 nn 3314 332? 3377 35~6 3,,. 363,1 
FASTO~ 4381 431U 
FUNCTI 3175 3177 3111 ~112 3185 3111 319~· 
FUNOK 32111 szu1 3398 ~· .. fVNAtr 321' 32221 
G;WAIT 3714 37161 
GP1BY 2111 2111 ,., .. 

~··I GUZBY lUI 2113 3~, .. 
GPIYT 3657 U'U 
GtTCH1 36911 3711 
GtTCHA 36891 3U6 
G~TYU 7' 116~ 177. ~194 37341 
GETX 36941 3711 3711 
Glitxtc 114' 11471 
GONOU 1331 133ft 
GO SUB 11'1 13231 
GOTtCH 2181 use• 
GOTO 11'2 US? 12" ~zu un 12" u•~ 1313 uu 1317 13241 
GOTOFN 2761 21621 
GOTON£ 3U7 3939t 
GIBCTA 3231 324 734 741 uu 1.331 U6! 1361 2632 
HQASTU 4611 46HI 
HI FAt£ 3151 316 791 un ZIU 2111 262! ,.43 ~173 
~ISTA 3411 343 2311 ZU1 
IOEY 3441 7U 1761 , .. 4 1514 3718 37U 3926 
I~ 11'3 UBZI 

lfCOMP 1233 1239 1246 12641 
!~LEND 123, 12431 
l~LtOR 12'11 12" 
IFLGTR 1286 1317t 
IFLLTA 1267 12871 
l~LDDP 12321 1237 
IFNUMt 1213 12681 
IY$£0 1242 1244 12~91 
IFSGT 1264 13151 
I~NORt 11351 1161 U61 ~·u 
I~IT1 2749 zaeu 

{164 1166 u•r 1262 !.29! 1318 15~1 1,~9 

I~IT2 2751 21111 
ILITCO 2811 28141 
IMHtO 715 .,., 
IMMSTM "9 86?1 
INITBr 1461 24U 2466 ~,., 

INITSC 645 812 J~eu 
INPtND U4U 
INPEOL 1772 U'" INPGOO 1836 U3U 
INPLOO 17731 1841 
INPNEN 17821 "" INPNGU 1831 !.831 18~ .. 
INPQK 1781 18111 
IN"C 17721 
INPRTR 17791 !.817 
INPSTO 1829 uu• 
INPUT 1154 17'" INPYI1 1765 i.771t 
INPTES 1751 17621 
INT 77 1725 1177 2191 3241 3747 376~ !l19t 
INT1 3UU 3142 
INT1A !838 n•~• 
INT1B 3846 ,..,. 
I NTZ 3844 38511 
INTZA 3"11 3875 3877 
INn 3831 31541 "" INTI 3855 38611 
INT7 3825 38721 
INTI 3873 38761 
INT9 3848 31711 
INTtXT 4684 47111 
INTfN 2791 323Jt 
I NTRTS 3821 3827 38521 ~au 3865 3871 3811 
IOINIT 6691 
IOWA IT 3717 39121 4621 
I~LNO 51'1 5t54t 
I~NUM 4876 '1721 
ISVAR 4974 49851 
IT A8 3709 3713 3715 ~7211 
I! ABLE 2531 25841 
I!SI• 4621 462U 
JMPNDY 1187 U9U 



<BCO U20 U24t 
<B~O 3461 347 2U4 2078 2450 3962 
<81 CUN 2U8 2@3@ 2~4l.* 
KB I NT 237 20UI 
K(¥4 519• 4813 
<lYWOS 4671 4097 4178 
L.ET U55 11581 
L.EV1L.! 39!J 39931 
L.EV2L.T 39!7 3992• 
L.EVrL,T 3985 3989• 
L.tVrNE 3997 •0•01 
L.EVL.I T 3979 39821 
L.lVPL.U 3977 398U 
L.EVPOS 3995 3999 400U 
L.F 2951 661 666 1189 i195 1742 185~ 2138 24H 2439 3949 3~156 4122 
L.l HIT 72 uu 3i2 1335 2636 
L.INA 392U J941 
\,I NOUN 430J 43061 
L.INE 3181 319 688 819 853 1812 18111 1816 3932 3933 4855 '111 5Ja 
L.l NE IN 3929 39321 3959 
L.l NENO J22• J23 874 919 1074 1436 15U 2420 24?6 4716 
L.!NG£! 680 1789 392'* 
L.!NRUB 393JI 3943 
L.!ST 86J uu 
L.!STSV 895 89U 915 987 
1.1 TCOM 51341 5192 
I.ITCI V 4336 4349f 
i.IHVA 1831 1912 3973. 
L.l TNOR 4320 4324* 4jn ~331 4348 4U1 
L.l TOK 4325 4334• 
l.lTS"R 43521 4J55 
L.l TSTO 4335 43540 
L.lrTST 4319 43301 
L.ITi!ER 513U 5183 
L.NOSRC 51481 5153 51'7 
L.OCAL.O 4m15 401U 
L.OCGE! 291J 40141 4773 
i.OCI.OO 40461 4051 
L.OCN02 4037 40551 
L.OCS51 4n7 40341 
\,OFREE 3161 317 773 775 791 885 88~ 1529 z••4 2630 2631 3a12 4Y99 ~045 

5148 5175 
i.OGFN 2789 31861 
L.OSTR 3391 341 2~30 
\,PAR 2755 28171 
VB 2901 2182 
VBENO 5391 539U 
i.PBr"o 2177 24U 4646 5390* 
i.PBUF 5390 5392 5J94 ;396• 
L.PERR 2179 2185• 
L.PINT 251 21751 
i.POrF 2181 218U 
i.PS ~89t 2178 2186 ~657 

L,STSSI. 412~ 4132• 
i.STCHA 4114 4133M 417~ 
L.STCHK 4104 41"7* 
L.~TCRI. 4121M 4'131 
L.~TEO(. 4~89 41171 
L.STrLB 415~ 4155• 
L.STrL.I 4136 41511 
L.STFN 41111 
L.ST IL.1 4138 41441 
L.STH,2 4139 41471 
L.ST IL.S 4146 41491 
L.STJMP 4156. 418~ 
L.STKWO 41e3• 4136 
L.STL.!N 4118 4125t 
L.~TL.NO 4163 41671 
L.STL.•X 4166 41731 
L.~TL.OO 9~6 40861 4110 4116 4124 4134 414~ 4156 
L.STNEX 41es 41151 
i.STPC 4~971 
L.STPRO 899 4~651 
L.~TPTR 4067 41571 
diTSPE ·~·4 4135• 
L.STSRC ·~•s• 41~2 
L.STTEX 4140• 4143 
L.STVAH 4161 41761 
"AKE!2 513~ 51331 
"1AI<E.OI< 5132 51391 
"l~EST 77 3~041 
•AKFL.j 5100 5106 5106 •ua 512B 5180f 
MAKL.NO 5114 5116 51U 5120 5122 5124 51·~· 
M!NVS 2951 2963• 
MPVTEN 42621 4346 4449 ~·81 5U3 5279 
MSG 75 659 665 ~188 1194 1784 24a~ 2422 2438 42Y51W 
MSGCOM 4293 42961 
MSGERH 1020 1752 1S48 3948 42901 5079 508~ 
•SGOOE 896 1640 1~69 ~690 1741 4121 43~~· 
•SGSUP 20821 
NEXENO 1574 15771 
NEXf lL. 49~9 4963* 
NEXGO 1570 1573 1576 ~5821 
NEXGTI. 15721 
NEXL.TL. 1571 15751 
NEXT U56 15251 
NOC"AR 3691 36961 
N0CHR2 2162 2U61 
NOCNC 1037 U4U 
NOD I G I 4989 4991 49951 
NOEXPO 5309 5311 5J40 5343f 
NQQM 1783 t788f 
NOOM1 1790 17921 
NOOUO! 277U 
NOH /"I 80 4317• 5184 
NORNOO 4465 4468 44720 

I I 



NOROOM 4589 4582 n8u 
NO SUBS 3739 3754 377U 
NOTC! G 5269 5271 5iUt 
NQTCOT 5298 53071 
NOT IT 5U2 58351 
NOT~WC 4891 49691 
NOTNOW 2933 2935 2937 2939 29531 
NOTSYM 1141 U6U 
NO WRAP 4577 45791 
NQWRP 3668 S678t 
NYO!Ci 52661 5276 5i11 '286 5218 52H 
NYMA~N .. ,. 4461 
NYMB I G U39 44521 
NUMC !G 44731 4483 
NYMC l V 44HI uu 
NUM£Xl 4517 4543t 
NUMF l X 4392 43911 
NYMF~! U19 442U 
NYMFM~ 4487 449U 
NYMfMZ 44U 451U 
NYMF MJ .. ,, 45221 
NUM,jMP 4171 48761 
NYMVl. U9U 4499 
NYM~P3 45Ht 4542 
NYMNEG 4395 4411 ..... 
NYMNOR 4H61 4451 4456 
NYMOK 4453 44ttl 
NYMOUT 79 2437 41" ~173 43741 
NYMPOS 4393 4397 4399 ~4eu 
NYMPRS 44U 44UI 
NYMSGN 79 1631 Ul71 
NYMSMf U22 44331 up 
NYMSTT 4376 44UI 
OCEY 3431 344 345 ~,. 

OFFTYP zen• 
669 151 ve~ 24~6 2,79 4611 

0~0 166 Sill 
O~OU1 S87 8191 
OPE RAN 2742 214tt Z759 2959 
OPRATC 17 2nt 2,16 2824 29161 2967 29&~ 2972 ?914 29H2 3242 3264 JJ47 3J87 

3561 
OPRFN 3212 32421 
O! AB~E 254t 15111 
OYTeU 4613 46311 
OYTIU 2546 nn• 
PASTCO 5299 53'1 53941 
p~ 2771 643 645 646 U3 611 6U 7U 721 ua 861 162 882 8~3 

884 "' 192 193 899 '" nli 912 9~8 972 U35 UJ46 1iJ47 1142 
U63 U66 u74 1212 1211 !.277 UB! 1J24 !4•3 14U 1413 14'7 1438 ,, . ., 
U81 Uta 1569 1"1 1615 1629 1637 1638 1673 1682 1718 1ne 1 7'4 17?5 
1737 i7•• 1768 ~"1 !771 1719 UH 1838 U~J 18¥~ 1912 1¥15 1957 21?2 
2121 2129 211~4 zeu 2876 ZUI 218~ ?186 2148 2143 2145 2147 2161 21'4 
2167 2111 21U 2187 2231 2U4 24H ~437 ~4~6 24U 2462 2~66 ~469 24 .. 4 
25•1 zn5 20JI 2657 2777 211l. zu~ 2871 ?~77 2885 2891 ?¥13 2944 29•~ 

2961 296~ z~7~ 319t 3233 3201 3417 35U 3615 3617 3672 "15 36·~ .$695 
3703 37\ 374l. 3747 3757 3763 3771 3796 3813 3U2 39>9 39~6 3¥38 3~•2 

3988 4102 •ue 4B66 •192 4196 4Ut 4133 4142 ·~·~ 4173 4177 41•0 •273 
4304 •333 4346 03.9 4367 4413 442• 4425 4449 44'~ 448l. 4492 4494 .... , 
4581 •507 4513 ~'16 4519 •521 45~i' 4539 4544 4587 .,9. 46!9 4621 4632 
4692 "" 4721 ~753 4773 4781 486! 48!4 4942 4984 ~.,. 51"3 5184 '279 
5308 

PO~ 72 n2• 313 ~-1 644 654 664 733 747 881 1806 1319 1334 13711 
1895 1U1 1927 1937 2201 z•u 263~ 3411 

pOS!i!E 72 313* 314 .. 852 {816 
P~U5 2949 29731 
PNDGD 4719 41211 
POP 2236 2988 2988 3338 3338 3348 33U 3588 3878 38,. 
POWCWN 216 21951 2ill 
POwV 219V. 22H 
PDWUP 2195 219U 
PPB 28U 2163 
PPBENC 5374 5J8U 
PPBYHC 2158 2459 4639 '3130 
PPBUF 5373 5375 5.i77 537U 
PPERR 2168 21651 
PP !NT 244 215U 
PPS 2871 21" 2166 ~656 
PRJ 301• 
PR4 237 239 242 244 251 3110 
PH7 302• 3661 4H3 
PMB 2860 2133 
PRBE~C 5361 53681 
PRBFMO 2138 2461 3964 53Ut 
PR8Uf 5361 5362 5364 536U 
PH£C2 2927 29381 
PRECJ 2929 29JU 
PH£C4 293l. 29JU 
PR£C5 29321 
PREOT 2132 21461 
PR !BOT 1616 1618 1644 16711 i7U l.7J5 
PRJ CM 1614 1669• 
PRJ COM 16771 169. 
PH!J"P 1674 1n11 
PHI MOR 1672 16751 
PR!~CR 1637 1673 1682 1718 i74U 
PH l NT 1157 16U* 
PR l SEM 1676 1695• 
PR I SJ l.7191 1721 
PR!STl 171U' 1711 1721 
PR!STR 1622 1624 V~7• 
PH!TB 1626 1723* 
PR!TBZ 17380 1733 
•• l T81 1731 173U 1738 
PR !TES 1678 use \~83 1685 1687 1689 169~· 
PONT~! 1603 16U 1~13* ;696 {699 
PR"''lOE 2~89 21031 
P~S 285t 2131 2144 J722 



·~ 299• 3659 4~71 
•!RI~T 242 2129t 

·~'" 2ZH 3JU 3~~J JJJO JJ4J JJ8J J8&7 38821 
·~s•1 3J31 3342 3868 ;is8a. 
PYS•r 2978 2916 2~·~· :i2n 
P~TYYT 2B29 211B 37B3 <571• 4619 
P~TCCO 46B8 161U 
·~rc•• 1639 112B 1737 2418 4U5 4133 4142 4177 41•a 43ii'l4 4375 46t'14t 
PYT IT 1616 461U 4~23 
•YT I T1 51UB 5B281 
QYOTP4 4911 491U 
Rg 21a• 69B 692 693 694 695 10\ 718 733 73~ 137 7•9 740 7• 7 

749 151 752 781 782 784 78, 7~6 6l3 814 816 8!7 819 82J 
B5B 869 87B 873 1UB 1119 112~ U52 1218 1220 1225 1~?8 1234 12•a 

1250 1256 1Z58 1260 1266 1213 1292 1294 !296 13•6 1312 13\4 1316 tb77 
1679 1684 1~86 1688 1719 1736 2e1~ 2B17 2Bt 9 2B24 2033 20•3 2069 2072 
2B75 ze94 2098 2u9 2133 2134 213~ 2138 ?142 2103 ~182 2198 22~2 2276 
2282 2286 2288 2293 23~1 23~4 231~ ~351 ?3•3 2416 ~426 ,.,8 2431 24.'3 
2434 2500 25B2 2504 2506 25A9 2512 2514 ?~11 251• 2538 2~40 2~47 2551 
2552 2554 2603 26B4 2606 2614 2615 ~622 ?623 2624 2626 26?7 2033 26~4 
2635 26H 2~98 2903 lZ19 3221 322' 3279 32•1 3292 3293 3204 3298 .S3"'3 
3323 3324 3J26 3327 3388 3393 341! 3416 H'3 3424 3427 3403 34•5 3497 
3499 3500 3U2 j5a5 1514 3515 351~ 3532 3'33 3548 35~1 3553 3~54 J5~5 
3611 3612 3623 j635 3665 3696 370~ ~702 37•6 38•9 3810 nu 38\2 J81"' 
382Z 382J 3124 j826 3829 3837 384l, 38,. ~6~8 3860 3864 ,9,6 39?7 J928 
3939 3973 3oi8B J994 4134 4054 415~ 4056 4~~3 4065 4099 4V1 41?3 41U 
4112 4113 4132 ~140 4114 4176 417~ 4292 4295 4302 43~7 4390 44P4 '412 
4420 UZJ HZ6 4427 4428 1429 44311 4433 44~8 4448 4452 44•7 4460 4472 
4482 4491 4493 4496 dU 4502 45U 4508 4~11 4514 4515 <'18 4,20 4~?3 
4524 4536 4538 0583 4689 4693 47711 4859 4860 4864 48~6 4670 4872 4874 
4879 4881 4886 ~9~2 4919 4921 492J 4925 4928 4943 4945 4Y4 7 4949 49'54 
49, 4957 1960 4965 4969 4971 4970 4978 4980 498; 4986 4YP8 4990 4993 
4996 4998 5~14 50&9 5073 5075 5077 5135 5141 ;167 5266 5268 5270 ~274 
5281 5289 5296 '298 5300 53!2 53·~ 5308 5312 ~313 531' 5Jt7 53\9 >321 
5323 5325 HJ' 

R0S4VE 3280 329 3361 3366 3623 3635 
R1 271* 659 665 686 687 688 689 690 Oq3 697 7~7 7~8 7U 712 

714 722 724 726 728 732 137 743 745 706 151 755 7~1 785 
814 820 826 828 830 832 836 853 8'5 869 886 6q6 9~3 9e6 
913 914 H7 920 929 932 93S 937 940 942 944 947 948 9"0 
952 954 956 958 9U 963 964 965 YYJ 975 977 9~2 11103 10"5 u•• 1111 1~17 U18 U20 U4B U7ii U9J 1098 11•0 11•3 11~5 1138 11•6 

1158 1161 1104 1172 1186 1188 119~ 1204 12•6 1210 1251 1<•8 1270 1276 
1287 13•7 132~ 1330 {337 1339 1362 1373 13q1 1393 1396 14"0 1411 14n 
1425 1433 1435 l,439 1441 1443 144~ !450 !4•2 14" 1455 1457 14"9 t472 
1473 1475 1477 1411 1483 1414 14U 1486 14•7 1468 1489 1490 1491 1492 
1493 1511 1512 uu 1517 1518 151 ~ 1526 !"8 1533 ~534 1~37 1;'9 1540 
1542 1554 1"5 ,,6 1557 1"8 15U 1566 1'67 1506 15?7 1,78 ~579 15~2 
1583 1584 1~12 ~604 {609 1611 161~ 1615 !6\7 1621 ~623 16'5 1640 1669 
1671 1675 1690 1695 {697 1698 17911 17A7 17•8 1710 ~723 t7?6 1741 17'0 
1752 1764 1767 1769 1773 1776 t]8~ 1788 !7•2 18,0 18~2 18•3 18~5 1809 
181B 1812 1815 1839 {841 1848 118~ 1892 !9?2 1924 1955 19~6 1958 19'9 
2014 2031 2033 2078 2082 2130 2142 2146 2158 21" 2177 21~5 2277 2279 

2280 2284 2303 2304 2306 23~8 23111 2311 2J13 2321 23'.2 ~.5"6 2352 24IJIJ 
2409 2416 2422 2438 2746 28a& 281< 2813 2614 281' 2823 ?1:5~4 2636 2e-.e 
2880 2882 2694 2901 2916 2958 32~6 3213 3217 3226 3239 JJP9 3392 34!"8 
3409 3485 3~00 3504 J5U 3511 351J ~6~6 ~6"'9 3624 ~636 3662 3663 3667 
3669 3692 3696 3698 37B7 3738 374~ 3752 J768 3822 3831 38~2 JdJ3 3834 
3836 38J9 3847 j849 38'S 3872 3927 3930 3911 3941:5 4095 40~6 41.?'7 41~9 
4111 4115 4117 ~121 4126 1!27 412~ 414B 4145 4147 4148 41Ci1 4152 4153 
4154 4158 4295 ~302 4306 4307 4306 4310 4375 43¥121 4413 44,4 4492 4494 
4497 1531 45117 ~513 4516 4519 452~ 4537 45 .. 9 4574 4576 <'78 4o79 •5•1 
4583 4584 4614 !617 4618 4624 4626 46,. 46P8 46Y4 47t7 4718 473~ 47 . ..,1 
4732 4733 4735 4738 4740 4742 4744 474 7 47~0 48,6 4857 48~0 4f:t6t •8•8 
4903 4918 4919 i925 4927 4931 493;i 4935 49~6 4937 4952 49~6 49"i7 4960 
4962 4963 4964 4965 4975 4976 498~ 4982 4Y~J '006 5068 5~69 5079 ~0"9 
5112 5113 5115 ,117 5119 5121 512~ 5125 51'1 '1;!3 5135 51 •7 '1'9 !)141 
'1'6 5185 5187 5189 5191 53U 

R1SAVE 329• 33111 3624 3636 
~2 272# 734 741 748 753 ,8 759 760 7~2 705 767 768 77~ 771 

772 775 777 778 U5 8•8 8~il 813 816 821 824 6?8 831 632 
833 834 836 837 854 855 850 857 856 8611 861 862 894 9•6 
914 916 917 918 919 920 92l 923 9?5 927 932 Y~4 935 936 
9&7 970 U" ~006 1007 1011 u•~ {042 1043 1044 1046 1114 7 1~69 1~70 

U71 1072 U74 U93 {a94 1096 110~ 1112 111.4 111~ 1121 1130 1136 1142 
1154 1158 1160 1161 1162 1219 1222 !224 1229 1232 1245 1251 1252 1254 
1287 i288 1290 1307 {308 1310 132~ 1339 1393 139~ 1396 1J97 1398 14>2 
1439 1442 1443 1444 {445 1447 145~ !458 14~9 1460 14~1 ~473 1476 1477 
1478 1479 1525 ;526 1527 1528 152~ 1531 1"0 15•< 1544 16t'116 a•8 1710 
1712 1714 1719 1728 {729 1730 1732 1734 1773 1775 1776 1777 1793 1816 
1889 1891 1~92 1893 {903 2241 2242 2244 ?248 22'0 2251 2252· 22•e ?2!'1 
2202 23<0 23Z1 Z322 2323 2325 232~ ~327 ""0 24'1 '.452 ?453 2454 24!'5 
2459 2461 24" Z479 2480 2481 2482 2483 2~45 254Y 2551 2'54 2746 <!748 
2750 2"2 2754 2756 2756 2760 2771 ~772 2773 2774 2776 2777 2778 ?.7~1 
2833 2834 2635 2844 2846 2870 29~~ ~914 2915 2923 29?4 29~6 29?8 29~w:J 
2940 2941 2Y42 2943 2944 2945 3292 3296 3297 33•1 ~3~7 33~9 3324 J376 
3390 3395 3408 3411 3414 3424 J42~ 3427 34?8 3435 3437 3440 3441 H42 
3443 3517 3~18 3525 3527 3528 3529 1531 35'3 3534 3535 3>S0 3551 3052 
3553 3580 3598 36~6 ~688 3689 361~ !611 36?5 3637 3659 36~0 3661 Ji67" 
3673 3689 3692 j694 3702 3708 37~9 3712 3713 37t5 3134 371> 3736 J737 
3752 3753 3755 3790 3791 3192 379j !794 3795 3828 3840 3b45 3857 38•1 
3864 3932 3933 3935 3939 3945 3946 4014 4016 4018 4~33 40~4 4038 404[3 
40<2 4064 4~65 4086 4388 4090 409J 4095 41.,.1 4117 4119 4125 41?.7 41L'9 
4130 413, 4137 ~157 4158 '1" 41611 4162 41'4 416 7 4169 4170 4176 4178 
4334 4347 4350 ~417 4450 4455 4471 4486 44A9 4503 ""6 4 ~H'I9 4014 4528 
4530 4532 UJJ 4534 4571 4572 1573 4585 4~A8 46!7 4695 47~3 4775 4777 
4778 4779 48'5 4856 4861 4886 4887 4892 4893 •a•• 49"1 49~2 4937 49~tt 
4940 4941 41i49 4950 4951 4952 498, 4992 4903 49Y4 53~2 5046 51?'1 !1'11"4 
5263 527, 5277 ;285 5287 5291 529J 5343 5345 ~346 534 7 

R2SAVE. 330• 331 3369 3625 3637 
~3 2731 7U 7lj 714 715 716 71~ 724 7?7 728 729 730 76~ 7~1 

762 763 772 773 778 786 787 788 7~9 790 791 8"6 8>8 811 
612 939 944 946 918 1101 11~2 11"7 l120 1123 1126 11?7 1132 11~1 

1217 1226 1228 ~2JB !232 1238 133~ 1333 1334 133~ 1337 1364 13'5 13'7 
1368 1369 ~370 ~371 1373 1436 1447 1494 !'34 1536 1537 1038 1;46 15~7 
1549 1551 1"2 1553 {707 1712 1779 !780 !82' 1828 1832 1b34 1835 1837 

,c 

/ 



U95 1897 \199 ~u~ m~ 1914 1910 l917 1919 192~ 1947 1948 1950 19•1 
195! 1'" 1"8 ZIU UJ9 2245 2255 2258 22U 2278 2206 23~4 232~ 
2451 24'! 2454 2455 24811 2412 2HJ 2508 2511 25\6 2521 2~?2 2547 2548 
2552 2641 2!51 2652 2655 2896 2teil 2916 1917 2919 2921 2932 2934 2936 
2931 2957 nu ~JP1 3394 35U 3511 ~626 3638 3656 3658 3662 3663 J60~ 

3666 3667 !669 3791 3792 3794 3941 ~976 ~978 J9oi 3912 19~4 39~6 J9~9 

3991 !991 J?92 j993 4f<l 4826 482~ 4131 4116 4040 4~44 4046 4~49 40154 
4196 4197 "'I .. , 4262 42&5 4267 4269 4271 4272 4318 4321 4324 4327 
4337 43H H41 4343 4352 4354 4362 4363 43~4 430~ 4418 •• ,6 4431 -4432 
4435 4436 4440 ~442 4444 4446 445~ 4462 4466 4407 44~9 4473 44"0 -44fll4 
4485 4491 4496 4538 4574 4575 451~ 4578 U79 4,.1 H14 46~6 4696 4772 
4884 4885 4117 4889 4896 4191 499, 4909 51~1 50•3 50•5 5112 5~26 '"•e 5143 5145 5i46 !il47 5141 5149 5151i 5164 ~165 ~066 5~67 5168 5099 "10t7 
5111 5113 5126 ;147 5148 5151 5152 5154 5156 5101 5173 5175 5176 '1 77 
5181 5186 5189 5191 H91 5264 5272 52"4 

R3SAVt 3311 332 3221 3397 3399 3626 36!~ 
H4 274• 1'1 735 7&3 749 758 817 821 852 949 955 9~1 962 9•4 

uu 1139 11~' ~2t8 1272 11~1 1"' ts•6 U•7 1814 2015 21~5 2~37 2339 
2142 2165 2166 2167 2169 2171 2177 2196 11~1 2103 '21~6 ~~3J 2279 >323 
2651 2739 2744 2954 2976 2914 29U ,999 32•8 3214 3223 J2~7 3253 3J\4 
3329 3362 JJ6J 3364 3365 3374 3377 3396 14\2 3438 15!6 l~94 3628 36"B 
3866 ,aa4 3117 3191 4119 4127 412! 4~32 4091 41g3 42~3 42&4 4266 42~8 
4271 4322 4U6 4331 4338 4341 434il 4344 4353 4366 4416 4421 4434 ·~·1 4443 444, 4447 4459 4464 <471 449, 4498 45?2 4526 4528 "'30 4531 4541 
4618 4614 4ti.5 ,627 4615 4697 487! 4813 48~5 4809 4V.3 4'1*4 41J"6 49~8 

4911 4912 4914 ~916 4917 4921 492~ 4941 51•9 5127 5129 ~134 5137 '1·'8 
5139 5154 5177 5182 5265 5213 

R4SAYt 332• 3H 3627 ~639 
H5 275• 648 641 642 644 U4 .,, 656 ••1 658 664 669 6~2 ••a 

694 697 703 715 729 733 73i 7H 748 703 771 773 775 7"1 
7!9 791 791 815 816 U9 51~ 819 833 8'1 852 8~3 e1e 874 
875 881 913 918 919 U6 98~ 981 u•6 1013 U16 11117 10J6 1038 

1171 1174 U48 1144 1162 1186 U74 1275 13\9 1332 1334 1335 1338 1304 
1361 U71 1397 14e2 {419 1419 14211 14'.1 1422 1436 1444 14~0 1461 1478 
1479 148t 1411 1488 i419 1491 1491 1492 1493 14Y5 1497 1498 1499 uu 
1529 1531 1546 1552 i553 1559 156~ 1563 !~64 1572 1575 1~A5 15'.6 1'"' 
1611 1635 1F7 1711 i7U 1783 17H tne 1n9 17•~ 1750 17<2 1H3 1766 
1177 1782 1793 18A2 1817 1111 UH 1818 18'6 1U7 1844 1~46 1893 18Y5 
1921 1927 1937 ~947 2112 21\J 201! 2021 20?6 20'8 2059 2160 2~02 20•6 
21172 2874 2878 2812 2129 2156 2157 2175 2176 21YY 22~1 2238 2242 2244 
2249 2258 2Z52 2253 2254 2256 2251 22" 2261 2202 2263 2264 23•3 ?3~6 
2311 2351 2484 24U 24U 2407 240! 2420 24?6 2428 2429 ,431 2432 2434 
2435 243t 2458 2419 2543 2545 254! 26"1 ~6•2 26•3 ~6~4 26, 2629 2633 
2631 2632 2~33 2636 2186 2187 zen 2811 ~8!2 2813 2814 28!5 2835 2875 
2884 2892 2196 29U 2914 2915 295.i ?.956 2Y44 2906 2968 ~970 2971 2996 
2997 3219 3221 3225 3226 3258 3261i 3262 3268 3284 3285 3<"' 32"1 33•5 
3301 3309 3318 3323 3361 3366 336~ ]397 ~309 3411 3428 1441 3443 3518 
3534 3583 3SU ~591 3611 3623 362, 3625 36~6 3627 .1635 36~6 3637 J6"8 
3639 3708 3112 3734 3736 3737 3748 ]158 ~764 3706 J&a9 3811 3812 J8t9 
3821 UJJ Sl43 jl,. 3151 3161 316i 3862 3874 3876 3878 38?9 3882 3883 
3185 3816 3!12 3913 3925 3926 3931 3932 3Y'3 3946 3974 3975 3993 3~91 
3992 3993 3996 J991 4101 4115 412~ 4144 4145 414 7 4148 4149 4151 4152 
4153 4154 4159 4164 4165 4167 416! 4170 4171 4172 4296 4207 4298 4299 

4J01 4319 ·~74 4389 4391 4394 4390 4398 .u~e 44"'2 ••• 3 4416 4418 46,..4 4606 4617 4~U "u 4617 4628 469ii 4691 4698 4716 4763 <471QI 4772 •778 4779 .. , 4859 ~863 4973 4995 499~ 5043 ~045 50 0J 5064 5111 5147 '148 5173 5175 53U 
HEAD 1065 1889t 1923 
HtADBA 1902 1913 1920 19371 
HE ADDU 19161 
RUOGO 1903• 1952 
RtADOU 1927• 1954 
RtADY 647 654• 980 919 1039 1199 244~ 39•5 46•9 RtADYI 65Jt 683 2214 
RtADY2 6640 1029 1761 51188 5098 
HEArl N 1Y30 1948t 1960 
OEASHC 1898 19471 
Htt~AB 3697 3712• 
REMP AC 4905 49'9 4Y70 '"2 49751 ~078 
RESHtC 46931 
HESTQH 1002 13191 
Rl TL.NO 50641 5179 
HtfHY 48871 4888 48Y4 4897 
RL TUHN 1058 13620 
HLTVAH 51127 5063• 
HEVHSt 3380 33880 
HN01 81 336* 337 980 981 2631 HNQ2 81 3370 338 2602 
HNOCT 338o 339 980 3902 4628 
RNOGOT 926 98U 
HUN 864 912• 
SAVCHA 80 30~21 
SAVt 865 8921 
SAVREG 3821 ,25 4374 4389 4604 46850 
SAVHGl 2112 2158 2129 Zl56 2175 4683• 
SCA~PN 884 892 H1U 
SCRHC 644• 867 
SETL.rt 2091 213U 
S l N 63 3174 
S !NrN 2784 3174* 
SKIP01 4732• 4734 ~74Y 
SK l P02 4731• 4741 4748 
SKI~05 4730* 4736 
SK!PEO 736 721 838 931 
SK !PH 1 4737 47471 

U35 1438 1957 47331 474J 474~ 47~2 

SK!PRT 4739 4753• 
SK l~T)( 4750* 4751 
SL.ASH 2948 298J• 
SOPHAT 77 3105• 
SP 2760 641 644 054 664 687 68~ 698 7~2 7•6 759 821 1114 1119 11ZII 1126 U35 

6~11! 8"1 1138 113~ 11411 1144 11•~ 1146 11~1 1152 1153 1154 12118 1211 .217 1218 1219 1221 1221 1Z?4 1236 1243 1~47 1249 1250 1205 1266 1a12 1274 1275 1276 128~ 13•5 13•6 13•1 13•2 1 <4A4 1485 1494 1495 1497 1498 1499 15e4 15~8 15U 1515 1'" 1517 1518 1~1 9 1555 1556 1557 1558 15" 1561 {563 1564 1505 1566 1'67 15&!5 158~ 1~·2 1!>R3 1~~· 1585 1586 1771 1772 {779 1788 ty92 iU9 U?i 1814 1815 1~16 1832 1834 



1843 i9H 1916 19, !959 22~1 222~ 224e 2241 2276 2277 2l~3 229e 2292 
2352 2353 Z403 2405 2647 2653 265! 2739 Z"l 274j 2744 2~70 2~·4 :?898 
29~, 2HJ 2U1 ZUJ 2954 2956 2957 2991 299J 29Y6 2997 3~ 74 3176 3176 
3181 3183 3186 ~0113 3213 3214 321' ~216 ~21 7 301\8 30120 301'2 32'3 3224 
3248 325g 3252 3263 3266 3312 3312 3376 JJ•e 3309 339Z 3391 3392 3393 
3394 3395 3412 3416 3423 3438 344~ 3442 3499 3504 35U 3'13 3514 351, 

) 3516 3517 352! 3529 3531 3532 355, 35A~ ~5·1 35~5 3593 J6,Y 3639 366~ 
3670 3673 3009 J694 31e1 3706 3BSZ 38A3 ~e•5 38~6 3888 3~89 40•1 •0t8 
4et9 402e 4a27 4031 4e32 4~33 41J4ii 4e43 41!44 41J45 4247 4049 ·~5~ 4111~2 
4853 4262 4263 'ii68 42711 4297 4311~ 4J~9 4317 4323 4328 4J32 4345 4J:'b 
4356 4359 4~61 4362 4363 4387 438~ 4473 4474 4475 4476 4477 44 7S 4479 
4484 4523 4,.3 •• 72 4565 4588 4611' 4622 46'1 •&eJ 46A4 46•5 46•6 46~7 
4688 4689 46911 4691 4692 4693 4694 4695 4696 46Y7 46?6 40;14 4Sl6 4838 
484g 4841 51!73 5077 5140 5178 528~ 5281 ~2~2 •2•3 53•7 53'~ 5J27 '328 
5329 5331J 5331 5332 5333 5334 5335 5336 '3'7 5339 5341 5342 5347 

SPAHE 3531 
SPECME 2~691 21J97 2101 2104 2U7 
SQRfN 2786 31181 
SQRT 63 3178 
S~1SAV J2~· J21 1~09 ~419 i486 1487 1-99 15B7 3716 3"0 471~ 
SS2SAV 3211 322 1H~ ~·88 1489 1498 1"~ 1561 1~72 1575 3737 3766 4772 
STAH 29-7 29751 
STAHl 29821 2991 
START 69 203 6-11 
STOCOM 4714 4776 4778* 
sto••o 5149 51581 
HO~OS 4771 41151 
STOP 11J59 11941 
stoSTR 49211 4926 
STOSVA 31J06t 
STOTXT 49780 4981 
STOVAR 75 1174 141~ 1586 1833 1915 476~1 
STPRO 79 31JD81 
S\)BI NT 4835 48381 
SyBSTK 1284 15~1 1569 2963 483'* 
SYMBO. 3UO 311 
s. 0101 2032 2035• 2BJQ 
s, a102 2~39• 2~40 
T 1 78 3331 334 ,8&3 4973 5U3 
T2 18 3340 335 
T3 78 J350 J36 1762 1766 1782 
TAB 2941 
TA81 4614 46371 
TAB2 4627 46551 
TAB3 3927 39611 
TAB_, 16118 16461 
TAB.E1 11144 18481 11~9 1UIJ ill 51 U52 11!5~ !a 54 1055 U'6 1357 1058 121~9 1060 

U61 11&2 U~l U64, U65 1U6 11J67 !,968 
TAB.E2 29461 29-1 29-8 2U9 29" 2951 2U~ 
TAB.E4 658' 6631 564 865 866 867 86ti 
TABI.E5 74 2714 27820 2784 2785 2786 2?87 27A8 2789 27Y1 
TBL1EN 11J44 U6U 
TS1.4EN 858 6681 

m;i~ 14 2714 280'* 
2952 2961JI 

TK8 282• 21J16 
TKS 68 2810 2~41 3721 
TPB 68 2841 2038 2075 
TPCN 2092 20941 
TPCO 21195 2S96t 
TPHO 345• 3-6 2082 2479 4637 
TP l NT 2J9 20561 
TPNXT 2061 20650 
TPS 2831 2~15 21185 ~655 
TRAN 685 1813 48551 
TRANI.U 486H 4913 4932 4934 4953 4967 514J 
TRANVA -864t 4865 5071 
TFH"'~BA 49~6 4948 49541 
TRNER4 5136 5142 51••• 5186 
i'RNfN 4907 494J• 
TRNPC 4878 4883 488~, 

TRVAGN 4886t 4901J 
TRYECH 2~66 21J781 21J99 
THY~WO 4873 4875 4878* 
TRYNUM 4867 461~-
TSYS1 2993• 2998 
T>TS2 2992 2995j 
TSYSTK 2917 2985 29·~· 
TYPE 2072• 2084 21193 21U 
TYPE1 21164 2073 207~0 

UA1 3249 32'1 3251• 
UAU 3259 3289t 
UAUA 32980 33~4 
UAl,~B 3299 33~5· 
UAl,0C 3306 33~80 
UA1" I 5 329~ 3295 331J0 3302 3312• 
UA12 3313 33161 
UA17 3267 3323M 
UA17A 3325 33271 
UAl, 78 33321 3339 
UA17D 3332 3335• 
UA1H 3335 33411 
UA19 3341 334~1 
UA20 3326 33760 
UA2l H50• 3373 
UA23 3316 33790 
UA4 32630 3286 
UA5 3261 32660 3J10 
UA8 32100 32BIJ 3282 3320 
UA9 3269 32840 3319 
U.U.SR 3332 33681 
UAJMP 3316 3339 3361 3364• 3367 3370 
UAN,J"!P 3562• 3368 3371 
UATST0 3335 3366j 
UATST2 3341 3369t 
UATSTA 3372• 3381 



UINTtG 2965 296U .. 
u~1 ~u~ 27431 27'7 
UNA~Y 2"1 296U 
UPA~RO 2946 n•a1 
U~RAR[ 79 6•11 21113 21" Z1H 2176 21n 2•~• 
VAl, 81 5114 52621 
VARSI.[ 27<7 28331 
VAR~OS 2845 28•7 291 .. 
VARSAV 3191 321 1<12 ~461 1419 U46 179~ 1118 3n4 4763 
VAR~RC C999t 5104 51113 '115 
VARSS 2837 28681 
V[RNUH 2311 
VONESS 2881 29311 
VTWOSS 2899 2911U 
WTRLT' 3U4 39061 
X~HAR 3693 371111 

21121 2841 215 21161 217 2881 2R~ 2111 2131 2231 22• 2~5· 2?6 2311 
2361 2381 2411 2430 2490 2'61 257 2581 2611 736 738 744 75Z 7•6 
769 714 776 719 713 7'2 817 815 Bl.B BZ:i 825 8'1 12n 12?7 

1231 12•1 1248 1253 1289 1389 149~ {551 1~AI 1636 16•6 1~81 17\7 18•4 
1111 1911 19411 2281 nu 2312 262~ 2637 2649 277W zan 32•4 H36 35•7 
35119 3526 3714 39r7 4328 •148 4B9l 41~1 4179 4357 4361 .. ~,.. 4~1~ •>! 2 
4525 4U7 .,29 0535 4858 4162 4899 4915 49~9 49•• 49~7 4997 5267 >2•7 
5U4 5322 5366 53 HI 5368 5379 53UI 5381 5396 '3971 5398 5H2 5404 .,4P51f 

1 A8$ 4311 432 ,3 
I AMPER 3941 395 484 
I ATN 42U 429 ,.7 
, CAl. I, 3921 393 ,;3 '119 
I ~-[AR 4551 619 
I ~OI,ON 42tl 421 '12 1~11 {769 
1 !;0MHA 71 4~7t 4118 488 952 973 U1J 1675 1~28 1835 1839 1 W•1 1919 1922 

2882 3483 3755 
oi:OS 4261 427 563 
,QATA 3911 392 551 1"1 
, otr 3891 391 ,., 923 
I 0 IH 3851 386 ,99 921 
, oavor 41U 419 508 ~i96 {623 .V12 4931 
1 [G 4111 41Z 
I [I, 4091 418 
~~N 4Ut 414 
I ~NO 374t 315 Oil7 
.~or 3931 394 ,82 708 722 826 873 921 1118 1448 1953 3811 •e•e 4119 
I [QI, 11 3731 374 482 au 975 91Z U72 13'6 1302 1423 14~3 14"1 16>9 

1617 1671 1691 f14 1781 1837 184~ 1885 1809 1917 1924 2917 3~11 40!'8 
4731 4868 4936 _983 

,EQ 4161 417 '16 1164 uu 1261 1270 14~1 1544 29J0 293Z 35~2 

1 lXP 4291 431 ,69 
.ri.IT 4561 2752 3984 4193 4135 4735 518' 
,f"N 4221 423 "' ~le3 27U 4V9 4740 49~6 
,roR 375t 376 527 ~452 {531 
,~E 41lt 411 494 496 {251 1312 
I ~OSUB 3761 371 ,37 ~331 5115 
.~oro 3771 318 ,25 \254 uu 1311 291 w 5117 

d!T 415t 416 ,,4 1J14 
,lr 3780 379 ,23 
,II,IT1 •571 941 956 2748 3982 5131 
t II, I T2 4581 942 958 27" 3986 4137 47<7 5133 
I INPUT 3791 JIB 541 
I INT 4321 433 ,5 
,I.E 4081 419 490 492 1214 1256 1261 1292 
,I,[T 3BU 381 521 
,I,IST 448t 451 Oil9 856 5123 
,I.OG 4311 431 571 
I L.P.AR 76 4171 4U 418 516 937 110~ 2154 2836 J4Wi 35'5 3738 
,I. T 414t 415 ~12 1294 
I M I NU~ uu 411 411 :i756 2928 2934 397~ 
,Nt 412t 4U 498 511 1296 1316 
,NEXT 3811 382 ;H 1451 4117 474Z 49U 
I NVAR 304t 967 2321 
101,0 4531 454 615 
I PI, US 3981 399 468 2158 3976 
, POUNO 421t 422 514 1682 1764 4718 
I PR l NY 3821 383 543 
I HANOO 3861 387 611 925 
1H[AO J9IO 391 549 
I REM 3881 389 ,.5 4914 
,RESTO 3871 388 613 
,H£TUR 3830 384 ;39 
I RNO 4241 425 559 
I RNCL. 4230 424 557 2712 
1 HPAR 76 4031 404 481 5\8 951 

3753 3768 
96' 1726 2823 28811 2894 3~·6 32~9 J4CIJ 

I HUN 451t 452 611 
,SAVE 4521 453 613 
, $C~I.A 31131 695 716 731 834 874 U7Z 1445 1549 2420 26~6 26!.4 2844 J43~ 

3525 3612 4B14 ~131 4161 4716 477, 50~1 5~51 5109 5151 
I ~CR 4, .. 455 617 
,SEMI 4021 4U 486 1615 1695 
I SGN 433t 434 H'l 
I~ IN 4251 426 ~61 
~~~ASH 391t J98 074 2926 2936 
'~QR 4271 428 505 
.~auoT 419• 421 'U 1094 i621 4911 491~ 4916 4917 49~3 
1 ~flR J96M 397 472 
,STEP 4050 406 535 ~425 
,~TOP 3841 385 615 
1 ~VAR 3.,. 1398 1'47 
IT j,tj 4341 448 579 ~625 
1 !£RM 40U 4112 2741 
,!EXT 459t U98 1708 4918 4938 4941 4975 
,!~E~ 406t 4~7 533 1252 1288 13,8 512~ 
I TO 4•4• 4~5 529 1411 
I U~ARY J99• '"' 2743 
I YF'ARR 3951 J96 <76 2921 2924 2938 294~ 
UOR 62 2235 
sov~ 61 29!7 3344 



SERVEC 64 
SIR n 
S~O~GE 986 

1591 
2411 
3492 

Sl,pBst 103 
S~i.H 6B 
SNOi.PT 250 
SNOPOW 215 
SNOPTP 241 
SNOSTH 2• 

1415 
2365 
3UB 
3558 
50~7 

SPOI.SH 58 
SPPBU 95 
SPR~Sl 99 
SPRQRG 91 
SSBR 62 
sinKsi! 82 

8-SICI. MACX11 

2 
3 
4 
5 
b 
7 
8 
9 

10 

2232 29" 2983 
2994 3254 3378 

989 "' 998 
1594 1"3 1756 
2561 25U zn4 
39, 3"3 ~~68 
5397 
2979 3334 3337 

253 2171 2464 
219 2191 
2•6 2121 2150 
436 447 581 

1429 1620 1631 
2609 2617 26n 
3023 3052 3149 
37•3 3759 ~773 
'017 5~29 51i139 
3866 
5311 
5367 

261 
38&9 

87 

3179 3184 31!7 
3587 3595 
UZ1 1124 1J4l 
iU9 11'2 1929 
2851 31\3 301! 
4111 4291 466W 

3384 
2577 25eB 4645 

2458 2,1 2570 
795 1382 u•z 

{652 1706 1795 
2763 2794 281~ 
3190 3197 3229 
4072 4U8 •u~ 
5052 5159 5H~ 

PAGE 2 

SASIC/PTS PART~•BA~IC. 

OECo11•1.PTBhA•~A1 

COPYRIGHT 197~ 

J2,Y 

1J4' 
1932 
3165 
4663 

4649 

2585 
1168 
1820 
2827 
3235 
4185 
5195 

OIGITA. EQUIPMENT CO"POHiTION 
MAVNARO 1 MASSAC~YSET!S ~1 75~ 

1J51 1J54 1J81 1J~4 14&4 t467 
19•9 1942 2356 2J59 2385 ?.31118 
3168 3271 3274 33~1 3354 J4"9 
5080 5083 5090 5~93 

53•6 

25"8 39&3 4638 •••1 5J56 
1177 1213 1279 13"1 1376 14CO!) 
1861 19~5 1962 22"6 2J!5 7.3?9 
2839 284Y 2864 ~813 2687 ~9 .. 7 
34""3 H1Y HJ0 34146 35?2 "'" •192 44tt7 4546 4 7~5 47f'2 •7'16 
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11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
2~ 
24 
25 
2~ 
27 
28 
29 
31 
~1 
J2 
H 
J4 
35 

BAS I C~ MACX11 VU1 22oMARo7J 

~6 

~1 
~8 
~9 
48 
41 
42 
4~ 
44 
45 
46 
4'i 
48 
49 
58 
51 
52 
5~ 

54 
55 
56 
57 
58 
59 
n 
61 
62 
63 
64 
65 
66 
67 
68 
69 
78 
71 
72 
73 
74 
75 
76 
77 
78 
79 
88 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE ~ 

1 TITI.E US!C~ VU1A EDIT •61 c•EFl U/01173 
SOURCE r I~£ •1 

, ASECT 

BASIC CoNSISTS oF THREE HoOu~ESI 
1l BASIC~ • INTERPRETER WITH SVS!EM 110 
zl '"""•U • Hirw ••cK•Gr eo•otTtONA~IlEC 
3l BtSICH • U~ER AREA AN" ONCE;.ON~Y CODE 

FOR USE !N BASIC 

I oR!GINA~ PAPEH !APE VER~ION oy I "EN E~EKMAN 

•v o •ov • o~K I 
I 
I 
I 
I 
I 

COMPLETION AND ~URTI:IER 
COHH[NTS 

PAGE 4 

J •••••••••••••••••••••••••••••••••••••••••••••••••• , ................................................. . ............. . .......... . 
J•••••••••••• Gl,.QB41.::il 4SSY"1 PAPAMS 1 J •••••••••••• I•••••••••••• Ct~CRl~TIONI LOW ~OAtJ •••••••••••• 
I•••••••••••• GENERA"' T lBL.tS a •••••••••••• 
1•••••••••••• CONSTANTS, !TORAG£ •••••••••••• ,............ . .......... . 
I •••••••••••••••••••••••••••••••••••••••••••••••••• 

J •••••••••••••••••••••••••••••••••••••••••••••••••• 

GLoBA~S 

••FPMP•U 

, G~oB~ 
, G~OB~ 
, GLOB~ 
, GLOB~ 
, GLOB~ 
, GLOB~ 
I G~OB~ 

••BASIC2 

I GLOB~ 
, GLO!~ 
, GLOB~ 
I GLOBL 
, GLOB~ 
, GLOA~ 
, GLOBL 
, G~OB~ 
I G~OB~ 
I GLOB~ 
1GLOB~ 
,i;LOBL 
1 GLOB~ 
1 GLOBL 
, GLOBL 

~PO~S~ 
'IR 
SMLR 
SUVR 
UDR,SSBR 
SJN 1 CO~ 1 SQQT, AI,. Or. 1 AT AN, EXP 
S~RVE~ 

TPB, !KS 
START 
U$RARgA 
r I L~CO 
~IMIT1 P0\, 1 ARAAVS, •O~IlE 
EHAPD~ 1 EHAMIX 1 rRRSVN, ERRA•G 
TABL£' 1 T~~5EN 
EVAI.1 .GETVAR, ST~VAH, "5G 
COLUMN, F'AC1-1 F'Ar:"2 1 ·,RPAH 1 1 L.PAR 
INT 1 ~AKEST, OPRAT~, SCPHAT 
1 ~0MMA 1 T1 1 T2 1 TJ 1 ,£r:'IL 
~YHOU!1 NV•SGN 1 ARGB, ~TPRO 
SAIJCWAR, VAL, 1 NORM 
RN01o RN~2 
'HKU 1 EHArPV 



V~21 22oMAR•73 

BASICI. MACX11 

12a 
121 
122 
123 
124 
125 
120 
127 
128 
129 
13a 
131 
132 
133 
134 
135 
130 
137 
138 
139 
14a 
141 
142 
143 
144 
145 
140 
147 
148 
149 
15a 
151 
152 
153 
154 
155 
150 
157 
158 
159 
l.6~ 
101 
162 
163 
164 
165 

PACE 5 

I I'NOP S§TKU JSUE or STA~K 
SSTKSZ •an JBVTES 

I ENQC 

0 IPNOP SPROR~ I PROG o ooiGI" APTER VECToR SPACE 
SPAORG •401 

0 ENDC 

o lrNor SPPSS~ Jpp Rurr·, SI~E 
SPPBSZ •30 

1 ENDC 

1 1FNOP SPRBS~ I PAPER•T ApE OE10ER SuPF o SIZE 
SPRB!il •31 

1 ENOC 

0 IFNOP Sl,p8S~ JI.INE•pRINTEo RUfT1 s I it 
SI.PBSil •40 

15! 41 

0 ENOC 

SNQPTP • No pAPER I Apt I OEF I NE TO £1.1" INA TE CoDE FoR "I GH SPEED 
PAPER UP( 

SNQI.PT • No I.INE PKINTERJ DEFINE TQ EI.IM!NATE I.INE PRINTEo CoD!. 

Si.oNGER • I.ONG tRRQR •tsSAGESI OEFI"E TO GET l.o"GI 
txPI.ANATORY ERROR MESSAG~S'o 

SNOSTR • NO STRING" 0£'1'1[ Tn Ei.IHINATE STRING VARIAqi.E r.oOE 

SNQPOW • No POWER rAil.! DEFINE To A~Si.MBI.l WITHoUT 
PDW[R F"AIVRE~TART R~UTI>!E'o 

PAGE 6 

HOT POOP!! 

••USER AREA MAP 

HIGH ADDRESSESU••••••••••·•••+ 
I GQS~B POINTERS! <••I.!M!TIR5! -~EED£0 
I 26 FN POINTERS! 
I REAQ PO I ~TER <••POL.! R5) NEED£0 
····-·----~---!-·• 

PU~H 
DOWN 
1.1~! • ., ........... ~~---"!'·· 
AR~AYS 

\!I 

······----.;.-----· 
STRING• 

...... ; ....... .;. ••• <!·• 
A 

I!\ 

f SVMtfoLS ! 

··~-------~---.;.-· 
I 
l I!\ 
I INT~RP 1 

P~SilEC05) NEEOED • 
( PDI. (05l•6RRAYS I~~)) /?•ST 6C~ (I NT[ORUPT) 

<••AoRAVSI•5! NEEDED 

I COO~ ! <•·C~OE C R5l NEEDED . ., .......... .;. ....... . 
USER 
I. iN£ 
a~rrER 

··~··"!!'·•·•.;.- .. ,.~-· 
t vst• !Ia BuFr,! 
I ANO. BUrr•, !-fOR, ! 
I SPA~E !TTY) ! 
··~--~----.;. ......... . 
I VS~R AREA 
I STOMAGE CEL.LS ! 

R5 POINTS••> I . 
••'!····•·"!··-~.;.-· 

<••L.I NE ( R5l Ni.E0£0 



BASIC~ •ACX11 

166 
167 
168 
169 
171 
171 
17Z 
17J 
174 
175 
176 
177 
178 
179 
1!1 
1!1 
18Z 
18J 
184 
185 
1!6 
u1 
1!8 
189 
191 
191 
192 
19J 
194 
19; 

BASIC~ MACX11 

196 
197 
198 
199 
2U BUill 
211 
2B2 010124 
20J 
214 e1uu 
215 
216 111114 
217 
208 ~BIB21 
219 
211 
211 
212 
21J BIAI24 
214 
215 
216 
217 
218 
219 
221 
221 001031 
222 
22J eue34 
224 
225 
226 
227 
228 01e041 
229 ei~B42 

1ae05e 
0101'6 

2JI 
2J1 
232 
2JJ 
234 019061 
2J5 
236 311164 
237 
2J8 
2J9 0IB171 
240 
241 011074 
242 
243 
244 
245 
246 
247 
248 ~lUll 

VU1 

VU1 

eUIAI 
AU16Y 
3UU4 
~UU6 
~IUU 
~IA812 
"10014 
"11016 
~ueze 
~10321 

018124 

011562 

3BIIJI 
~U132 
"IUJ4 
~le136 

eBBI41 
101 

n1111 
01Btll 
3101•1 

011161 
0B6722 
010064 
017174 
310171 

117JJ6 
a1n14 
~11436 

OU201 

~11510 

2ZoMARo7J 15!41 

911176 

000001 

UUII 

Ull01 

e1un 

0UI0B 

I Bleil 

111110 

PAGE 

.. 
em ~~~~~~~;T~m '6R~~C ~~~E~ggE~;TE~H~H ~;~T ;nmE ~F HIES£ 

CODE BYTES 15 ~ACI~IT&T£0 BY THE JUniCIOUS P~ACEMENT 
OF CERTAIN OF fH£5~ COOt BYTE• TO gr CA~~ro 'TOKENS I, 
IF THE HIGH BIT OF A TO~E'l 15 0" 
IT IS A SY5TEM-SYMBO~ (S,SYM) 0 1~££ TAB~£, BE~O.,l 
HIGH BIT OFF SIG~A~S TO~EN AS THE HIGH OR~ER gYT£ OF A WUPO 
I~OW ORDER BYTE FO~~OWS TOKENl ll~ro A~ AN AOORESS OFF~ET INTO 
TH£ USER SYMBO~ TU~E I'JSPTR)·, 

••SYMBD~ TAB~E ENTRIES 

ARE MAD£ FoR ~IN[ NWM8£RSo SCA~ARs, ''U"ERIC ARRAYS, AN" 
STRINGS 1 AS SHOWN II N OROER l 1 

~INENO 
AOOR£55 

vnn 
VA~UE 
VALUE 
I 
VARNAM£ 

171776 
ADDRESS 
MA~SS1 
•A~ssz 
VARNAMr 

o•GtNhAL REGIS!ER ~sAGE 

R1 IS BASIC EXECUTioN PC 

177771 
AO~HESS 
MUS~1 

•A~5•Z 
ST•I•G•A•t 

R4 IS THE EXECUTION STACK ntPT" 
R5 IS THE POINTER TO THE USER AREA 

PAGE 8 

INTERUPT VECTOR~ ANQ ~owtsr CODE 

•I 
JHP 
•4 

START 1Rr5TART AT t.OC, t~ 

• t •2.,. ITIM< 0UTo BUSS ERR~R 
•1e 
• ,•2, 21 JR£~rov£U INSTRUCTION 
•14 

• ,•2,0 1 or~:~uc·, TRAP vEe. 
•21 
• BOMB oil JIO! TRAP VEC 1 

•24 

, JrNDF SNO~OW 

• PUWQWN 1 0 JP".WFR FAIVRESTART 
,tNOC 

, 1roF SNOPOW 

• ,•2, 111 IHAI.T ON POWER Fill. 
,ENOC 

•JI 
• ,•2,rt I EMT TRAP 
•J4 

,•2, Ql I I THAPI TRAP 

••I SYSTEM' AREA 

~ERNUM I 
041 

111 1 8VTE iiJil1t 'A I VEH~ I ON NUMOER 
euue ~BIBB~ • 13, 1!1, 0'"' ~."''!II 
IUUI 010111 

••INTEMUPT VECToRS 

•61 
ea0211 • KBINTtPR4 I K£Y 0 0AR0 

•64 
unn TP(NTtPR4 I Tt~EPOJNTER 

•70 
,lrNOF SNOPTP 

010ZIIil • PTRtNI 1 PR4 1 1-tSP', •T, REACER 
•74 

010210 • PPINToPR4 J ~~p·, •r, PUNCW 
,[NOC 
, !FOr SNOPTP 
• a, 121, mt" 
I ENOC 
•210 
,IFNOF •NO~PT 

00e2aa • i.P!NTjPR4 



BASICL. ~ACX11 VU1 22oMARo7J 15!41 PAGE h1 

249 ,[NQC 
251 '1'0' m"'! 251 • 
252 ,ENDC m 311241 •241 

IU241 U3242 311111 • ,•2,e JPIH~ 
2" 313244 •244 
256 3U244 3IUIIG nun EHAfP~ol I fLOATING POI~T TRAP 
257 
258 111431 •SPRORG JSTA~T O' COOL C~AV "AVE To CHA~GE 1 
2511 I D~PENOING UPO" ATTACHED UFVS, I 
261 

BASICL MAC XU Vl21 22oMAHo7J 15!41 PAGE II 

261 
262 GhERAL ASSIGNM~NTSt VAR!ABL,FS, GL,~BAL5o ETC 1 
2U 
264 
2U I ••REGISTER ASSI~NHEN!S 
26t I 
267 UIIBI AI •U 
268 31AU1 R1 ••1 
2611 ~•een R2 •U 
271 ~11133 RJ •U 
271 ~IU'4 R4 •• 4 
272 aeeeu R5 .. , 
27J eeeuo sP ... 
274 3UIB7 Pc ••7 
27, I 
276 I .. DEVICE REGISTU CgN5TANTS 
277 I 
278 177561 TKS •177568 
2711 177562 TKB •177'62 
i81 177564 TPS •177564 
281 171566 . TPB •177566 
282 177551 PAS •177"3 
2U 177552 PRB •117,2 
284 1775H PPS •177554 
285 177556 PP9 •177"6 
286 177514 LPS •177'14 
287 177516 LPB •177516 
288 ' ' • 2!9 I ••GENERAL CONSTANTS 
298 ' 291 111111 TAB •11 
292 lUlU Lf• 112 
293 311114 rr •14 
294 lUlU CAo 115 
2115 881141 BLio 141 
296 177776 PS •177776 
297 110148 PAS •141 IPAJOR!TV LEVEL J 
298 1112~1 PAf •211 
2911 IIU41 PR7 •J41 
JU. 177775 ,SCALAR •177775 I ~SEA SY•, TABLE fLAG roA SCALAR 
J31 177776 1 NVAR •177776 I fLAG FOR ~u•ER(C AA•AY VARIABLE 
JBi! 177717 ,SyAA •177777 I~LAG roR STO(NG VAR, 
JIJ 
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~~4 
~n 
316 
~~7 
~n 
~19 
~11 
~11 
~12 
H~ 
J14 
~15 
~1t 
~17 
~11 
J19 
Ul 
Ul 
322 
~2~ 
324 
~25 
326 
~27 
~28 
329 
~31 
~31 
~32 
n~ 
n• 
JJ5 
~~6 
JJ7 
331 
~39 
341 
341. 
~·2 
~4~ 
~ .. 
~45 
~46 
~47 
~4e 
~49 
~51 
~51. 
~52 
~5~ 
354 
~" 
~" 
357 
~58 

VUl 

011111 
~•uu 
9UU4 
31UU 
~8011.1 
0Uil2 
U8814 
~18816 
~UIZI 
~unz 
0UI24 
91U26 
0eetJI 
aeeuz 
Ule34 
UU36 
~eu4e 
080142 
eue•• 
~ .. , .. 
31U51 
9IU52 
aeuH 
011156 
0U861 
011162 
01U64 
~ ...... 
Ull71 
318872 
~ ... ,. 
111176 
eeun 
euue 
0011,02 
1111.14 
UIU6 
011117 
Ull.l.l 
01UI.1 
011112 
01111.3 

018111 
0UUZ 
008804 
080106 
3119111 

SASIC~ MACX11 VUI. 

359 011011.~ 
361 
361. 
362 
363 3U4U 0UUI 
364 0110412 ~euee 
3U 

22oMAHo73 15!41 

22oMAHo 73 

I 
I ••USER ARU STOHAGE CELL OPFSETS 
I 
SYMBOLS • 0 
~IMIT SYMBOI,S+2 
,DL LIMIT+Z 
POSUE PDL+2 
ARRAYS PQS!l~+Z 
~!FREE ARRAV~+Z 
LOPREE ~lFRd+2 
COO£ L0PREE+2 
LI~E CDOE+Z 
VARSAV Ll~£+2 
SSiSA VE VARSA V+2 
SS2SAVE SSUAYE+2 
LI~ENO SS2SAYE+2 
GSBCTR L j NEN0+2 
COLUMN GUCTH+2 
C~MNTTY CQLUMN+2 
PACI. CLHNTTY+2 
FAC2 PACI.+i 
RUAY[ PAC2+2 
RI.SAYE RISAYt+2 
RZSAV[ R~SAV~+2 
R3SAYE R25AVL+2 
R4SAYE R3SAYL+2 
T1 R4SAYL•2 
T2 T~+2 • 
T3 T2+2 
RNOl TJ+Z 
RNOZ RNDI,+Z 
RNOCT RNOZ•~ 
LOSTR RNOCTo2 
H ISTR t L05TRt2 
I ••THESE NEXT TWO MUST BE LO 
I Or SAME WORO • 
OO!Y HI STR+2 
IDEY OQEY•~ 
TP~D ocEv•~ 
KS~D TP~D•2 
EC~OSP KliHD+~ 
CNCP~G ECWOS~+2 
CNOrLG CNCrL~•1 
rt~~CO CNOFLij+1 
PI~LNO r ILLC0+1 
PI~LCH PILLN0•1 
SPARE PILLC~•1 
I 
I ••IIO BUFFER HEADER oFPS!TS 
I 
BSfRT 
BEND 
BGUI. 
8GET2 
BPUT 

PA~E 1h1 

IIRI.) START 
ISENOIR1l. 
I ~GtT~IAU 
IBGET2fR1) 
18PUTIR11 

!CONTAINS ADOH or THE PI•ST ~YMBoL 
!CONTAINS AOUR or HIGHEST ''0 OP USER AREA 
IC"NTA!NS AOOR OF EMPTY •TAt:• 
!CONTAIN~ LOW LIMIT or STACK 
IC~NTAINS AOOR OF HIGHEST '000 QF AHRAYS 
!CONTAIN~ ACOR or Hlr.HEST rHEE WOHO 
1Cnr~ 1 AINS AOOR OP LOWEST fREr WORD 
I CONTAINS ACDA OF INTERPRETIVE COOE 
!CONTAINS AOOR OP USER LINE •UPHR 
JVAH SAVE fOR ASSIGNMENT 
1S~1 SAVE fOR ASSIGNMENT 
JS52 SAVE roo AS~IGNMl•T 
IC~NTliNS THE L.l'IE NliHaEo 
IC"NTAINS JJ+CEPT~ OF ACTIVE GOSUBS 
JHAS AOO• OP t:Ot. CT roo CURHrNT OEV 
1 LAST TTY COLUMN TVPEO 
IHit.H ~RDER n,OATING VALUE 
IL~W ORDER PLOAT!NG VALU' 
1 PL,A~E POR Ro w~ I LE IN PPMP1 l, 
!DITTO R1 
!DITTO R2 
!DITTO RJ 
!DITTO R4 
IS~ORT TERM TEMP~RARV 
10!TTO 
101 TTO 
IHISTQOy OP HNO 
I DITTO 
I RAN"OM!f[R 
ILDW LIMIT OF STRING STORAGE 
IHIGU L.IM!T OF STRING ST"RAGr 

BYTE A•ro w 1 BYTE, RESPECT 1 vEt. v, 

!OUTPUT OEV CODE ITTV•0 1 Ph2 0 LP•4) 
JINPIIT DEV COOE ITTY•I 1 P••2l 
I HnL~S STAHT OF TlLEPRT oUH HOR 
IH~LOS STAHT OF KBO gurp HOH 
IA~OR OP NEXT ECHO CHAR liP ••ONo•l 
I ftC:' FLAG, •ON•~ IP PENni•G 
1'•0• rLAGo DITTO 
IF! LL•COUNT 
INn ~p PILL CHARS 
1 CHAO otrORE FILL 
I [~PARE BYTEl 

or BLIFP, 
~~0 ~p 8UFrEH 
rfOST CET POINTER 
fiEC0• 10 GL T PTR'; 
PUT P'TI' 1 

arSPEC ol2 lerSP~CIR11 •P£CIAL. WOHO • USE PART(e, TO ~EV, 
I 
I o•SYSTt~ VARIAB~~S 
I 
CLM~PPI oWORD IPAPER TAP~ PU''C" COLU"~ POSITIQ" 
C-M~LP I 1 WORD II, IN£ PR I NT~O COt.UMN POSIT I ON 
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311201 
~U2~2 

"10203 
318234 
~112"' 
~•nat 
0U207 
•11211 
011211 
etl212 
0U2U 
011214 
0112U 
3U216 
011217 
0U221 
08e221 
011222 
~11221 
0U2U 
etl225 
lle220 
011227 
118231 
ueu~ 
111232 
111233 
1112U 
11123, 
111236 
01U37 
01124f 
0U241 
nn42 
918243 
~•8244 
0IU4$ 
011246 
311247 
IIIZ'I 
0112'~ 
01U'2 
111253 
0112'4 
0112" 
3112'6 
u12" 
011261 
08126l 
011262 
011213 
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011264 
01UI$ 
010266 
011267 
•1021t 
0U271 
018272 
011273 
080274 
011215 
Ul270 

311271 
~•nu 
010311 
011302 
1113U 
01UU 
IIUU 
111306 

IIUI7 
nnu 
eenu 
•nn2 nnu 
018374 
01U75 
~8U76 
~IU77 

22oMA~o7l 

I 
I •~ SYSTEM TO~EN OtriNITI~NS 
I 
I :U5: ~~~~•l IIE~INNI~~ or SE~UENCE UsED BY •KEYWOSI ANO 'TAB~E1' 

, r~A• , tND•l 
I ~OSUB• I f0R+1 
, GOTOa 1 ~OSUB•1 
1 1P• 1 ~0T0+1 
,INPUT• ,zP•1 
I ~ET• I I NPUH1 
,NEXTa 1 ~Eh1 
1 PAINTa 1 NEXTo1 
I ReTURN•, PR I ~To1 
, noP• , RETUR~•1 
,DIM• 1 STOP+1 
I RANDOM•, D I H+1 
I RESTOR•, RANOOM+1 
I REM• I RUTOA+1 
I DEf• I REM+1 
, READ• , orr •1 
I OA u, I RtAD+l 
,CA~~· ,OAU+1 
, tor• , c•~~·1 1 END ur stourNcE USE" RY • TAB~E1 • 
I AMPERS•, EOf+l 
,UPARR0• 1 AMPERS+UBE~INNINC OF SrQUE"CE USED BY ITAB~£21 l'JU DPR PREC', 
1 ShRo , UPA~R0+1 
I S~ASH• I STAA+1 
I P~Uh I S~ASH+1 
, UNARY' 1 PWS+l 
,HINUSo 1 UNARY+1 
1 T!Rh 1 HINUS+1UNO or SUUENCE USEM oy I TA•~E2' 
I SEH I I I TERM+\ 
I ~PA~I I SEH 1•1 
,TO• 1RPAR+1 
,SftP~ I T0•1 
1 TNEN~ 1 $TEP+1 
I COMMA• I TWE~•1 
I ~E· I C0MMl01 
,E~• 1 ~J•1 
,GE• ,£~•1 
,Uo 1 GE•1 
I NE• ,EG•l 
,E~• 1NE+1 
1 ~f• 1 EN+1 ,G,, ,~T+\ 

1EO• 1GT+1 tEND Qf U~UENCE UstO RV OPERATO~ PRECEOFNCE 
I ~PAR• I [Q+1 
1 00UOT• 1 ~PAR+1 
I SQUOTo I OQUOT+1 
I CO~ON ., SQUOT+l 
I POUND• I CO~ON•1 
1 rN• , PDUN0+1 
, R~O~I , rN+1 I HEGI NN I~~ or SE~UENr.E USED BY 'T AB~E51 
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,RNOo 
,SIN• 
I COS• 
I SQR• 
I ATN• 
,UP• 
~~oG• 
,ABS• 
,INTo 
,SGN• 
I TAB• 

,~EN• 
I A!C• 
,CNRSa 
,PQS• 
I SEG• 
I V'"• 
1 SfRa 
, ~ISTo 

.~ISh 

,RUN• 
,SA YEo 
,o~c· 
,SCR• 
,Cl.UR• 
,r~n· 
,1~1'1• 
,ll.IT2o 
I TtXT 

1 RN0~+1 
1 RND+1 
1SIN+1 
1 COh1 
I SQR+1 
1 A!N•1 
I EXP+1 
.~oG•l 
1 ABh1 
1 I~T+1 
,SG~+1 

olrNOr 
1 TAU1 
1~[~+1 
I ASC•1 
1 CWRS+1 
I POS+l 
I SEG•1 
I VA~+1 
I STR+1 
1 £NDC 

: J~~~1 
,ENOC 

;k3~!~1 
1SAVE+1 
~o~o•1 
,s=R•1 
374 
37' 
37t 
•377 

SNOST~ 

tENO gp SUUENCE Ust~ 8V ITU~E'' 
tHE~INNING or SE".UENCE USED BY • uq~[41 

SNOST~ 
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4" I 
459 J ••KEYWORD TAB\,E 
4U J 
461 I ENTAits AH[ QHD[REO RY T~[ I H rotauENCY or 
462 I OCCURRENc~·, 41.PWA Kr.Ywo•os ~TART •T IK£VAI, 
46~ I 
464 0U404 05J KEYWD$1 1 ASCII .. , 
465 0U405 232 ,BYTE ,PI, US 
466 01~406 S'5 , ASCI I ' .. 
467 00m4o7 234 ,BYTE ,MINU~ 4u 0U41111 111'2 , ASCII I Of 
469 11110411 231 ,BYTE 0 5fAR 
411 010412 11157 , ASCII ',, 
471 0U4U 231 , BYTE ·'r.,~ 472 010414 136 ,ASCII " 473 0U4U 227 ,BYTE 1 \)PARHO 
414 0U416 05111 ,ASCII Ill 
4, 311411 2, ,BYTE 1 1.PAR 
47t 01142111 11151 ,ASCII 'l' 
417 010421 231 ,BYTE 1 RPAA 
471 011422 1U I ASCII '\I 
479 U142J 21111 I BYTE .~01. 
411 018424 11146 ,ASCII 1&/ 

481 0114U 226 ,BYTE I AMPEHS 
482 011426 1117J I ASCII ,,, 
483 088427 236 ,aYT£ 1 ~EMI 
484 010430 0'4 I ASCI I ••• 
4U 0U431 2•J 1 BYTE ,COMMA 

m 0U432 0~6474 ,ASCII , ,., 
0U434 244 ,BYTE ,\,[ 

488 0U435 075 174 ,ASCII I •<I 
489 080437 244 ,BYTE ,I.E 
491 01044111 nu76 ,ASCII , )., 

491 011442 246 I BYTE ,(i£ 
492 080443 11175 17~ 1 ASCII , -~~ 
493 08U45 2•t 1 BYTE '(i£ 
494 U8446 111~7874 1 ASCII , <,., 
495 011451 251 ,B¥Tt ,N£ 
496 010451 076 ~74 ,ASCII , )(f 

497 UU5~ 25111 I BYTE ,N£ 
498 011454 174 ,ASCI I '<I 
499 al8455 252 I BYTE ol. T 
588 080456 176 1 UCII ')I 
511 UU57 25~ I BVT[ .~, 
512 3118461 11175 ,ASCII '•I 'n 811461 254 1 BVTE .~a 
U4 3118462 11142 ,ASCII '., 
515 uuu 256 ,BVTE I QOUD! 
516 318464 847 o AIC II ., . 
5o7 811465 2" ,ant ,huor 
518 U0466 &72 ,ASCII 'II 509 U0467 261 I BYTE 1 ~0\,0N 
511 310478 e•J ,ASCII ,, 
511 081471 261 1 8YTE 1 POUNQ 
512 11181472 13J ,ASCI I I. I 
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51~ ~~~47J 255 .ant oVA A 
514 ~11474 135 ,ASCII 'l' 
515 ~00475 237 , BYTE 1 RPUI 
~16 010476 "42514 021!124 KE'IAI I ASCII •~ET ~ 1 STA•T 0~ AL,.f'MA IC[VII!OROS 
517 
518 310502 218 1 B¥TE 'TEr 519 ~105U 111 021106 ,ASCII ' , ' 
52B ~11506 206 ,BYTE ,,, 
521 01!05~7 107 020117 047524 I ASCII I ~0 TC ' 

011514 141 
522 ~IU15 235 ,BYTE I ~OTO 
523 000516 047506 ~2~122 , ASCII • roR ~ 
524 11110522 2~3 , BYTE ,roR 
H5 011052J 041 047524 1!41 , ASCII ' TO ~ 
~26 010527 241 ,BYTE I !0 
527 010538 342516 052131 114B ,ASCII 'NEXT ' 
528 010535 211 ,BYTE I NEXT 
~29 "11536 ~5214111 042'11 020116 ,ASCII ' THEN ' 
53B al0544 242 1 BYTE I T~tN 
531 000545 048 ~52123 ~50185 I ASCII ' STE, 

011552 1'1 
532 010553 241 I BYTE I ~TEP 
53~ 01!0554 J47507 052,23 020182 ,ASCII 1 ~OSUII ' 
534 011562 204 1 BVTE I ~OSUII 
535 ~IU63 122 1115210~ ~51125 ,ASCII 'METUA~I 

010571 116 
536 ~10571 au 1 BYTE I RETURN 
537 010572 ~47111 052521 020124 I ASCI I 'INPU! I 
538 0U6U 207 1 BVTt ,INPU! 
~39 010601 121 04"22 0~2116 ,ASCII IPRJN! 

081606 84111 
541 08160? 212 ,BYTE I PRJ NI 
541 00U1il 042522 115 ,ASCII IM[M' 
542 0~061J 221 1 B¥Tt ,REM 
543 01!0614 042504 02110~ ,ASCII 'OEr ' 
544 00~621! 221 ,BYTE , otr · 
545 00~621 122 ~40>~5 020184 I ASCII r HEAD ' 
H6 0110626 222 , BYTE 1 MEAD 
547 ~1!0627 1U ~52101 0201~1 , ASCI I 'DATA I 
548 01!0634 22J I BYTE I O&TA 
549 0BA635 10~ 046101 020114 I ASCI I 'I; A~~ 
55i1 000642 224 ,BYTE ,I; A~~ 
"1 ~U643 106 116 ,UCII ''N' 552 ~11645 262 ,BYTE I F'N 
,3 01!0646 047122 ~24104 I ASCII 'FtNDC f 
554 01!0652 2U ,BYTE , RNO\,. 

~" ~B005J 122 ~42110 ,ASCII t RNI)I 
556 01!0656 264 ,SHE 1 RNQ 

'" 0U6'7 123 047111 11'11 ,ASCII I~ IN(, 
558 3U003 265 ,BYTE Is IN 
559 310064 l475n 324123 ,ASCII •~OS( I 
~60 310671! 266 1 SYTE 1 1;DS 
561 3i106 71 12~ 051121 11151 ,ASCII 1 ~aRc • 
562 ~00075 267 1 B¥Tt ,~OR 
563 UB676 ~52U1 32411~ I ASCII 'ATN(! 
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H4 ~80702 278 oBTTt I AT~ 
565 ~00703 us Ul131 '" 0 ASC11 '£:!fPC~ 
566 390707 271 ,BYTE 1 EXP 
567 3U7U ~47514 324107 ,ASCll ••oGc! 
568 3t97H 272 ,BYTE 1 \,0G 
569 390715 1~1 35t532 ll't ,ASCII r ABSC! 
570 30•721 273 0 BYTE I ABS 
~71 000722 047111 324124 ,ASCII 'I NT C! 
~72 330726 274 ,BYTE 1 1 NT 
573 0110727 123 047107 051 0 A5Cll 'SGNC! 
574 ""733 2, ,BYTE I ~GN 
575 309734 040524 924~02 ,ASCII •user 
576 3U749 276 ,BYTE of AB . 
577 
578 , 1rNor SNOSTR 
,9 91l0H1 U4 3471U 351 ,ASCII I I.ENC! 
5ell 3U745 277 I BYTE 1 I,EN 
581 0S0746 3'1'31 3241U ,UCll 'ASCI I 
582 3S0?52 330 I BYTE I ASC . 
5U 3U?53 1U 3511U 32~1144 ,ASCII '~WRS!' 
584 3U760 301 ,BYTE ,!;WRS 
585 1103761 121 Ul517 0" 1 AIC11 'POS CO 
586 300765 3U 1 BYTE ,Pos · 
587 0U766 342523 322107 0'0 ,ASCII '~EGS 1' ,88 3U773 333 ,BYTE 1 SEG 
589 3U774 ~40526 9241H I ASC 11 'VAl. CO 
591 aeuu 394 ,BYTE 0 VAl. . 
591 301091 123 351124 02~e•4 1 ASC11 •HRSp 
592 901096 30, ,BYTE I ~TR 
593 ,ENOC 
,94 
595 00U07 104 346511 B40 ,ASCII 1 QIM 
596 0SU13 215 ,BYTE ,QIM 
597 01lU14 040522 042116 04t517 1 ASC11 'RANDOM I ~E I 

UU22 0"U1 1115 
598 301025 216 , BYTE I RANDOM 
599 0SU26 342522 052123 051117 ,ASC!l I RESTORE, 

3USJ4 135 
6U UUJ5 217 ,BYTE ,NEsTOR£ 
601 31lUJ6 n2123 350117 ,ASCll I ~TOP I 
61l2 UU42 214 0 BYTE 1 5fOP 
61l3 30U43 13~ 34~116 I ASCII , ~~o· 
634 0~U46 202 1 BYTE ,ENO 
605 301147 114 351'H 124 ,ASCII 'I. 1ST! 
606 0011'3 336 ,BYTE .~JST 
637 30U'4 052522 11t I ASC 11 '~UN' 
61l8 a~U'7 337 1 SYTE ,HUN 
61l9 0B1161 3~U23 342,26 1 ASCII 'SAVE I 
611l e~u•~ 311 1 BVTE ,SAVE. 
611 001165 117 042~14 0 ASCII , 01.0' 
612 U107B 311 ,BYTt ,01.0 
613 00U71 123 05110~ , ASCII I ~CR• 
614 U1074 312 1 BYTE 0 SCR 
615 3SU75 133 042~14 I 4SC 11 '~L.E' 
616 01l1103 313 I BYTE r ~-E·H 
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617 
618 011101 eae I BYTE I E"O OF TAB'l r,AG 
619 I EVEN 
6~1 I tOT 
621 
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622 ' ~OURCE rlt,,E 12 
tU ··················································· 624 .................•................................. 
eu ••••••••••••• ............ 
626 ••••••••••••• MAl" ~~OW ROUTINES ............ 
627 ••••••••••••• ............ 
621 ··················································· 629 ··················································· 631 
631 
632 
633 
634 • "'vv.__ ' 63, ' STAR? • PROGRAM STA~TING POI~T 
636 

,, 
' 637 111112 mun5 UIIIIG SURTI MOV USRAA~A,A, 

631 Bl1116 016516 011114 •ov PO~CA,I ,SP 
639 U1112 315165 111114 C~R E~HOS~IR! I 
641 111116 1147'7 817366 ~SR PC,surc~R JCLtAR OU? AL~ l/0 RING qurHRS 
641 111122 216586 uelii14 SCUTCMIMOV PQLCRfltSP 
642 111126 114767 114422 JIR P; 1 1Nl!SCR 
643 111132 214767 U7t~4 C~URI JIR P~,c~~VARS 
644 111136 111412 IR R~ADT 
645 
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646 ···--~'!··-~---~--·-·····--.;. ... .:. ... .:. ... .;. ... p ••• ~----·-·"!'···· 
647 I 
641 I AtADY • PRIN! 'HEAD~• 
609 ' Ul 011141 114767 0173~4 RUOYII JSR ,c,au~CLR 1 C~LAR AL~ I/o RING •urrr~s 
U1 01114~ 316506 018114 RUDY I •av PD~CR~J ,SP 
U2 111151 JI'B65 IUU6 CLR CNCrLiiCR!l •'•t' AND t ttH fLAGS 
653 1111'4 31!1U 111176 CLR ODEYI~'I 
654 nu•• 0U765 lUlU 21113~ MOV ··~M"HY t C~LUM~ c•5 I I SET TO COUNT TTV COLU•NS ., 111166 uesn 211134 ADO R' 1 COWM~ C R51 ' N~W .,, 311172 114167 euu~ ~·~ "'•"!~ U7 111176 115 IU ,BYTE CMoLr .,. nuu 242U2 14U11 131 ,ASCII IREAO~I 
6!9 nun ••• ,BYTE I 
661 ,EVE" 
661 111216 016506 181114 REA0¥21 MOV PQLCR~I,SP 
662 111212 114167 U6234 JSR R~ 1 H!~ 
6U 111216 815 112 112 , BYTE CM 1 Lfo~f 
664 011221 Ill ,BYTE 3 
665 ,EVEN 
666 111222 31!165 UU7~ IOINITI CLR OOEYIH'I JCLM OOEV ANO IDEV 8VTES I'J IJSER AREA 
667 
661 
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669 
J ····~·---,··-~··········,!·······~---········'!······~~---··· 670 I 

671 I EDIT • 
072 I ·, 
073 I GET ~INE, TRA~S~ATE INTo TOH"S, ANM •ovE ~INE INTO I 
674 I USER CODE SPA~t 1 W!TW.A"~ ENTRIE~ "AO[ l'•TO USER / 
675 I SYHBO~ UB,E, URAY SPACE, .~ 1 0 ~TRtNCi SP&CE I 

676 I 
671 011226 e04767 014702 rot T' JSR PC 1 "'NGET 
67! 081232 U30U sec EO IT~ INOH•A" !~PUT "l"E 
679 301234 U15il7 000016 000225 CHPB ·~ODE I., I-. [OF I C1-4EC'I< EMPTY PROGRAM 
680 011242 ~01336 SNE READU JNM, RrTURN TO TTY I'JPUT 
681 001244 310167 01"04 JHP OEVERH !YES, MEVICE NOT READY 
682 011250 n4167 020i136 ED ln. I JSR PC 1 TRAN 
683 001254 015201 INC R1 
684 011256 "10146 MOV R1,•(~P) 
685 U1261 016501 01U20 MOV ~INEIH5) 1 R!, 
686 011264 160116 SUB R~, I SP I 
681 001266 112101 MQVB (H~)•rR0 
688 U1271 U0417 SHJ tO I H•~D 
689 011272 08030111 SWAB R8 
69111 UU74 152101 8158 IR11•rRB 
69~ 011276 0$15U ADD IR5) rH0 
692 U13U 02U27 1777H CHP I H8 I 1 I 1 SCA"AO 
693 0813B4 113011 SHJS EQ I HM~O 
6U U1306 016511 unu MOV CDOEIH~I ,R1 
695 081312 U1627 unu CHP ISP) 1 13 !IF THFRE ARE ON"Y 3 BYTES TWEN THE '-l'E 
696 011316 08U13 SNE tO I SR>H 1 CO:<A TINS ~l"JE'IO,CR lNO ·~EAN~ DELETE, 
697 08132111 ~1,;16 C"R I ~PI 
698 091322 ~~'161 0~U12 CLR 21 Rll 
699 011326 0804~7 SR EO I SR~H 
1U 081331 U5765 0UI71 EDIHMEOI UTB IOEYIH51 
701 0813H 081334 BNE EOI T IIGN~Rr. IHM ST•TS FROM NON.TTY 
702 0~1336 081167 Ul"l JH' IMHtD 
7m3 ~~1342 0U767 011622 ED!SKIPIJSR P~ r 5~ IPEOI. 
704 011346 019134 EO!SRC~o•ov ·~I R4 JR~ 0 01NTS TO \.I"E"O OF THE "EW LIN!., 
705 081351 121127 0SBZ25 CMPB !R111• 1EOF J~IS") CO~TAJ·~S i,E,GTH or THE NE• \,I''E, 
706 081354 011452 BEQ EOJPU! 
707 011356 111103 •ova ( R1) 1 H3 
708 01\36111 111770 BHI EOIS~IP 
7e9 081362 01,291 INC R~ 
711 091364 010303 SWAB RJ 
711 011366 152103 BISB 1~11•rRJ 
712 081371 061513 AOD (R'I ,NJ 
713 ~~1372 021327 177775 CHP (R3),1 1 SCA\,AR 
714 111376 U336~ BHIS EO!SK[P 
715 111411 02uu CHP IR0)o!R3l 
716 0~1402 111357 BHI ED !SKIP 
711 0114B4 UU36 B~E EQ I PU! 
711 001406 014767 01755~ ED!PASSIJSR P~ 1 SKI PtO~ 
719 011412 12iU7 0Ui125 CHPB IR1),t 1 EOf 
72~ 081416 011427 at a EDIOV;R 
721 0~1421 11!103 MOVB ( R11 1 R3 
722 081422 111771 SHI EDIPA~S 
723 001424 005201 INC R1 
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724 011426 a1e303 SWAB R3 
725 011430 152103 BISB IR\I•rR3 
726 011432 a61503 ADO IH51 1~J 
727 001434 a21327 177715 CMP tR3) 1 1 1 SCA~AR 
728 011441 113362 BH IS EOIPA~S 
729 001442 16'-701 010112 SUB oz, R1 
731 081446 ~16501 010014 MOV POi.(R,I 1 R~ 11r A I,INE IS CHANGED WHICH IS 
731 001452 016502 000132 MOV GSBCTH I R5), R2 !REfrRENCEO BY THE READ •OINT(R,AN f'! 
732 001456 ~21004 EOIC~GI CMP (RB, I H4 JPOI"TFR OR A GOSUR POINTER 'HEN THAT 
133 al1460 111403 a,os 1 •10 JPni•ITER MUST BE CI,EAREO 
734 ~01462 ~21001 CMP I HI) r H1 
735 ~01464 1au01 BHI ... 
736 001466 ~~'011 CI.R I HB I 
737 001470 01'720 TST !RBI• 
738 0814 72 3"3~2 DEC R2 
739 001474 0B337t BGT EDIC~~ 
748 001476 160401 EO! OVtR I SUB ·~I R1 741 081,00 310401 8R ... 
742 011502 ~I'S01 ED I PUT I C\,R R1 
743 311504 161601 SUB ( ~p) 1 R1 1 Rt l•ow • •cwARS ro CO~JTQACT, 
744 011506 01650111 000104 MOV PO~ I A~ I 1 RB !AI." REF!.RENCES BY l"E R'AD POINTER 
745 301512 316582 ~00032 MOV G~BCTH(R51 1 R2 l~wte~ REFER TO i,INES WHICH ARr "0VE~ 
746 301516 02U04 EO!HODFICMP ( RB) 1 H4 !BECAUSE Of EDITING •UST dE •E.OCATEO 
747 001520 113401 SI,O ••• 748 001522 109111 sus R~ 1 (RBl 
149 081524 ~e57il0 TST I HI)• 
751 001526 ~"302 OtC R2 
751 ~11530 ~03372 BGT ED!MOQr 
752 011532 11'701 TST ·~ 753 311534 1S0433 BH I EO(GROW JR4 l•QW t: AOO~ESS AT ~1oq~M T~ INSE'H 1 
,4 ~01536 ~U505 BEO EO! SAME 
755 001540 310402 ED !CONTI MDV R! 1 R2 
756 101542 061602 ADD I'PI rH2 
757 011544 318213 •ov R2 1 R3 
758 001546 0U1B~ AOO R~r RJ 
759 301551 112322 EO!HDVEJMOVB (HJI•r IR21+ 1 MOVr MOW~ Tw[ CODE, 
761 001552 02B315 CMP R~riR' I 
761 001554 U3775 BI,O tO I HOVE 
762 311556 1"742 TSTB •I R2 l 
763 301560 011401 BEQ '•4 
764 001562 31,202 INC R2 rR2 'tOW POINTS TO BYTE ArTEH THE I (Qr:"' 
765 001564 030221 010011 sp R2 1 t1 
766 001570 0014~1 SEC ... 
767 301572 1UU2 Ci,RB ( R2) • JR? ''0\r.l 1-tA.S THE ~EW START nf THE SYMT A8 I 

768 311574 310215 MOV R2 1 tR, 
769 001576 ~12322 HOV IR31•r (R21o I MOVE MOWN TWE SYMqO'-S', 
770 011601 021365 e1e114 CMP RJ ri.CfREE I R5 l 
771 ~11U4 113714 s~o ,.6 
772 3816~6 ~U265 0B0114 MQV R2ri.OrREE I q5 I 
773 BB1612 BBe401 8R '*4 774 311614 ane22 CI,R I R2) • JC.EAR VACATED STRI~G ST~RAGr To lERO(S, 
775 3~1616 ~202~3 CHP R2 1 R3 
716 ~0162B 113775 81,0 ,•4 
777 301622 210453 BR ~OISAME 
778 B01624 ?11501 EO l GROW I MOV ( R5) 1 He 
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779 Bl1626 11,4. TSTB •CRt! 
7!1 Bl1631 U1401 IEQ ... 
781 U1632 01!211 INC Rl 
782 UUH UUII SUB R; 1 AB IR~ NOW POINTS PAST THE NEW HIGHEST RYTE 
783 U16U euen •ov RI 1 R3 10' CO~E, 
7U 311641 an2n INC R3 
785 111642 042733 UIU1 IIC 1loR3 I R3 '!0\ol lolA~ THE NEW START OF SYM! AS, 
786 U1646 161513 SUB CR!) 1 RJ 
787 011651 uun UU14 AOO I.OrRE~ I R' J, R3 J R~ ~·ow lolA~ THE 'JEW VA~UF' "''F L.OFREE 1 
788 BU654 12nn UU12 CHP RJo~lrHEE!RSI I CHECK TO SEE !HAT THERE IS JNOUGH 
789 U1661 181412 81.05 ••• 791 Bl1662 IUU7 02B712 ERAOV11 JHP [RROY2 
791 
792 ,I,NOf 

=~?W 793 111666 IUUZ MOV JCWECK TO SEE THAT THE SPACE THAT Wll.(. 
794 U1671 BU122 TST CRZI• 1Bt IISEC IS NOT OCCUPIED ~· ~TRI'IGS 

"' 011672 021265 UU72 CHP R2 1 1.0~TR I R' I 
796 U1676 1U415 11.0 EO I ROOM 
797 111711 U4767 U12H JSR P;oUPPACK I NOt MOVE THEM UP 
791 111784 uuu UU72 CHP R2 1 1.0HRIH'I JTRY 4r,41 N 
799 U1711 11U64 R~IS ERAOV1 
811 ,ENOC 
811 
112 111712 auuz U1114 EO I ROOM I MOV karAt~ I R' It R2 
813 U1716 011315 911114 MQV ~ 1 I.O~REEIR51 
814 111722 081411 BR 1 .. 
815 U1724 114243 EO I MVUP I MQV •CRZ!o•CRJJ J"'!OV~ IJP THE SVMTA9 1 ... 311726 121215 CHP R2o!R,) 
817 Bl1738 11U15 BHI EQIHV~~ 
818 1117JZ 011315 MOV R~o CR~I 
8Bf a111H 1U14~ c~o•s o(R3) IC~EAR T•E POSSIA(.Y USED fi(.~ER 
811 111736 BUIB2 •ov RloR2 
111 111748 161118 ADO R1oR8 1R~ ''0' POINTS PAST 01.0 "1 oHrST BYTE 
112 Bl1742 081401 IR 1•4 10r ~Y"T•a·, au 111744 114142 MQVB •CR81 1 oCR2) rMovr L'P T•E cooE 1 
814 011746 lUlU CMP Rio R4 
81, 111,1 UU75 IHI 1•4 
816 111"2 BU5U Ull28 ECISAHEIMOV I.IN£1~51 ,He I MOVr THE NEW I.I'E !~TO THE r.ODE I 
117 1117'6 01e411 MQV R~o R1 
818 011768 11ZU2 MQY C~PI•oR2 
119 111762 118411 BA 1•4 
828 111764 112124 MOYB CRI)Ool41• 
821 Bl1766 UUBZ DEC R2 
822 111771 111375 IGE 

~·· 823 111772 121127 nun EO IRI.CIICMPI CRl1 1 • 1 tor 
824 111776 18141' I[Q EQIJM~ 
825 182111 111112 MOYB CR11 o~2 
826 112182 188412 BHI EQIAI.OC 
127 112114 al5211 INC Rl 
821 012116 nun SWAB RZ 
829 112118 1'2112 IJSB CRll•oR2 
838 012112 061512 AOO CR5)oH2 
831 Bl2114 122227 177775 CH' CR21•1• 1SC41.AR 
832 112128 183113 BHIS EOIRI.gC 
833 012122 ~11112 MOV Rlo CRZI 
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834 112124 162712 011112 sua UoCRZI 
835 IIZIJB U4767 117134 EOIRI.OCIJSR P~oSKIPEO~ 
836 0UIJ4 AU7'6 BR ECIRI.;e 
837 012136 010167 1771~4 EOIJMPI JHP EO IT 
838 
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BH '·········!•••!···~·······.;.···~·-·············~·······!······ eo~ I 
841 I !MMEO • IMMEDIATE Moot CoMHANO~ 
002 I 

) 84J I Do IMMEDIATE oN~y ~oMMA•Os fi:tl.l~. I. I STI SCIIATCiol, C\,.EAR 1 eu I SAVE, •~o 01.01 AN~ 5£! UP OT~EPS ( UN• NUMB ERE~) roR ' 
845 I EXECUTE I 
846 I 
841 002042 312601 IMMEO I Mev (~., ... , IRia NQW !.lAS • BY.,.ES ('I~ I"PUT L!~~E, 
848 002044 U51.62 000076 C\,.R OOEVCM~) 1 TAKE ONI.Y TM!S I M"'(l) I C~M~! F'RCM NO~'.TTY 
849 002050 016504 000006 MOV PQSil~CR51 1 R4 
850 002054 0165~1 0BBUI MOV I.!NE(~'J,Ri 
851 002060 319102 C\,R R2 
852 012U2 U!.U2 8!58 ( ~11.~2 
853 U2064 1627~2 U0U6 SUB :2~IS! ,R2 154 UU71 un02 AS\, 

"' UU72 020221 IIU12 CMP R2,tT11,4EN~·TA~I.r4 
856 302076 UU12 B~ I I MMSTMT 
851 U2UI ~62702 010102 AOO •z, R2 
858 U2U4 ~61102 AOO •c,RZ 
859 U2106 361227 AOO (R2) 1 ~C 
860 U21U 0U162 TAB~E41 1 WORO "'ST•!AB\,.E4 
861 012112 0B02U 1 WORO RVN•TAB\,.(4 
862 012114 080124 I WCRO SAVE•fABI.E4 
863 012116 auu2 ,WORD O~DoTABi,E4 
864 012121 171112 1 WCRO SCRAT~H•TABI.E4 J(!N tSTART• COOE, ABOVE! au 312122 111122 TB\,.4ENO I 1 WORD C\,EARofAB\.~4 JIIN I~TART• co or 1 A~OVE! 
866 012124 IU1U I MMSTMT IAOO ·~ ,R3 067 ~02126 ~23165 a0a016 CMP R0 1 COQECR'! I SEE tr ·~ ~£OF' I CAN BE rtT nN T"E I.INE 1 
868 102132 103402 B\,0 ••• 869 aa2134 auur 02003~ JMP tRRTRN 
071 U2140 112711 003225 MOV8 t,Eor, cRal 
871 aU144 U21tf 171775 aUI31 MQV t, SCA~AR ,1,1 NENC ("'I 
872 B02152 UIBU 01U~6 CI,R C~MNTJYCR'J 1 RE•~ET AI.\. CO\,MN COUNTS 
87J an1H anur 116216 C\,R C~HNP~ 
074 ~B2162 01,061 176ii14 C\,R CI,MN\,P 
875 002166 an161 a0a"• JMP EXECU!E JSTA~T RUNf'.llNG.1 

87~ 
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877 ' IO~OI COMMAND 
878 ~02172 auu6 mean~ 01.01 MOV Pgi,CR'I ,SP I r1.u•H OUT SYSTE" 
879 002176 au761 013J52 JSR P ,!N{JSCH I SCHATCH 
881 a022~2 09'1&1 aanH JSR Pg 1C\,MVARS 
881 0a2206 004761 ~16722 JSR PC 1 SCANPNO 1se.t.'' ~rr ,., 
882 U2212 004761 006!64 JSR Pg 1 CH~ISET JCI-IE~:< AND SE1 j'JPUT 
88J 002216 122121 000201 CMPB IR1l•I* 1 E01. J~UST END I.INE R I G"T 
084 012222 301432 B(Q 0~010l, 
885 312224 000167 01IJ1! JMP ERRSX' 
886 112230 010167 176772 0~01311 JMP EO IT 1 THIS "OES TME REST 
887 
888 I I SAVE' COMMAND 
889 312234 0B4767 016674 SAVEl JSR PC1SCANPNO JSt:A~! orr ~·~ 
890 002240 304161 "06444 JSR •c~c~~osq J CI-IECK AND SET •UP OUTPUT 
891 002244 12~227 00~1ia2 CMPB R2 1U Ji.!Nr PR!NTE•1 
892 ~02251 003404 BI,E I.ISTSV 1 NO I I, I ST TAKES OVER 
89J U2252 004167 ~15222 JSR Rl, 1 MS~OOEV 1rnH i,PT, START W/ 2 roR~•rlr.OS 
094 002256 114 014 000 1 BVTE r~ 1 rr 1 0 
895 012262 I EVEN 
896 002262 U4767 UH16 I.ISTSV I JSR P!; 1 \,.SfPROG 
091 012266 U3161 176~'2 JMP RUOV 
890 
899 I 1\,.!ST' COMMANO 
901 312272 385201 I.ISTI INC RJ, 
901 002274 ~U161 ~12,J4 JSA PC 1ri.INE 
902 002J~I UH'' BCS I.ISTSV 
9aJ ~02J02 01!201 •ov C H2), R1 !GET ADO• or COOE I.I~E 
904 002J04 001766 B(Q I.ISTSV 1 I r UNOEF 1 NOR• AI. I. I ~T 
90, 302306 ~04767 01427~ JSR Pfi 1i.S!I.OOP Ji.l>T PAHT!A\. PROGR 
906 002J12 300161 176626 JMP REAOV 
917 
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918 1 IRUNI COMMAND 
919 U2U6 0U761 016!68 RUN I JIR Po 1 C~~VARS 
911 112322 01U01 UU16 HOY CODE I M5 I 1 Mt 
911 012326 112102 0 IH~OO~ I MOYI c~u•,Ra 
912 0une uuu BHI OI.HNONO 
913 012332 0193~2 SWAB AZ 
91~ 012334 1521~2 8jSB CR11•1R2 
915 012336 361512 &DO CR, 1R2 
916 0123~1 3112U UUJI MOV CR21 I~INE~OCR51 
917 0123~~ 112102 MOVB CR1)• 1R2 
911 312346 120227 menu 0 IMNONO I CHP8 RZ1fo~l~ 
919 0123'2 011415 BEQ OIMGO! 
921 012354 128227 011221 CM~8 R211,QEr 
9U 012361 ~11531 t£Q D~'GO! 
922 312362 121227 011210 CHPI R2 1t 1 ~iNDO• 
923 012366 ~81504 B[Q RNOGO! 
924 012371 123227 01122' CH~I A2 1 t,~or 
92, 312374 uun BEQ OIHOONE 
926 012376 IUU1 DEC R~ 
927 012418 014767 11U~4 DErDUNI JSR P. 1SM IPEO~ 
921 012414 011751 8R DIM~OOP 
929 012486 1U1U OIMGDTI MQVB (R11•1R2 
931 012411 unu BMI ERRDIH 
931 112412 unn SWAB R2 
932 012H4 1521U I lSI CRl1•1R2 
UJ 012416 06UU AOD CR'I 1R2 
934 01ZHI 1Z2127 UIZ'' CMP8 CR11•1*oL.PAR 
9U U2424 0111U IN[ tRAQIM 
936 012426 015103 C~R RJ 
9n 012431 12!121 0113" CM~I 1Mllt'.IIL.If1 
931 012434 011406 lEO &L.L.OC\ 
939 312436 1221Z7 UU76 CMP8 CR11•1t 1 II.IT2 
941 012442 011171 BNE EHAOIH 
941 012444 1111U •ova CR",w3 
942 012446 1U461 IHI tHRD IH 
943 312<'1 ~UJIJ SWAI RJ 
944 012452 015201 ALLOC11 INC Ri 
945 0124'4 U11U BISB CHl)•IR3 
946 112456 0127e4 177777 MDV 1•\t R! 
947 U2462 122127 UU37 CMPB CRti•1I 1RPAR 
941 012466 01\423 I[Q OOALLOC 
949 012471 124127 UU4J CH~I •IR111*oco••• 
9" 012414 IIUH IN[ [RRQIH 
951 012476 0U211 INC R' 
952 au,., lUlU CLR R4 
953 012512 121127 0183, CM~B CR1)o~ 1 IL.If1 
954 U2,_6 01{416 I[Q ALLDC2 
95, 012511 122127 01137~ CH'I CR11•et 1 II.IT2 
956 912514 UU44 INE tRRDIH 
957 UU16 1111U MQVB (R1)o~4 
951 U2521 110442 BHI [RROIH 
959 UU22 01nu SWAI R4 
961 912524 085201 4L.LOC21 INC Ri 
961 012526 uuu 1158 CR11•1R4 
962 112,31 122127 190237 CMPB CH~I•It,RPAR 
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963 012534 IIUH I~E tHRQ!H 
964 012,36 021221 177776 DQAL.LOC I CMP (R2Jot 1 ~VAA 
965 012,42 111431 I[Q tRROIM 
966 0U,44 U24BJ ILT O(HSC!oR 
967 U2546 31,162 090114 TST 4 (R2) 
968 912552 uuu &PC ERRDIH 
969 0125'4 014767 U'2U 0 I MSCI.R I JSR ~~ 1AL.LCC 1 VA" I R2 I, SS1!R3) ,55214 I 
971 112561 122127 UB24~ CMPB (R"•1t 1 COMMA 
971 012,64 011711 BEQ OIHGO! 
972 912566 1i4U7 UUI1 CM~8 •(R11 1t,EOL. 
973 112572 ~11115 INE EHRD IH 
974 032,4 0U201 INC R1 
97, ~12576 0136'3 lA OIML.OOP 
976 )RANOOMIH STATEMENT 
977 912600 116565 009171 010164 RNOGOT I MQV R~CCT C R5 l1 RNn1 I R~) 
978 012606 152765 000111 U0B64 Bj$8 t1 0 R~~1CR'I 
979 IU614 122127 000201 CMP8 cH11•1•1roL 
980 U2620 301642 B[Q OIH!.OOP 
981 002622 001167 007716 JMP EHRSYN 
982 012626 3UU4 ERROl HI I OT 
983 1 crNor S~DNG~R 
984 U2631 ~42111 11> ,ASCII '10M' 
9U • ~·or. 
986 1lror S~QNG~R 
987 ,ASCI I ' I L.LE~A~ OIM' 
988 1 E~OC 
989 0U6JJ Ill 1 8YTE 3 
990 1 tV EN 
991 012634 3181~4 ERAOEV I lOT 
992 , !'Nor ILONG~H 
993 012636 ~4211~ 1Z~ I A~C II \lDf\ 
994 1ENDC 
995 ,c,or S~ONG~R 
996 I ASCII • IL.LE~AI. DEr • 
997 I [NOC 
998 012641 101 I BYTE ~ 
999 ,EVEN 

1011 312642 122127 0elil~2 OE~GOT I CM'I CRll•l*orN 
11101 312646 aen12 BNE EHROEr 
un 3026'0 112112 •ova (R~).;H2 
100J 312U2 ~66502 010104 •oo PO~CR'l1R2 
1U4 0126'6 ~15712 TST !HZ) 
1005 002661 ~11365 BNE EHRO[~ 
1Z06 002662 122127 eeez" CMP8 IR1)•1* 1 L.PAR 
1007 ~12666 311362 INE ERRDE~ 
1018 312610 ~19112 •ov ~~.C~2) 
UIY 302672 303642 tR OEfDUN 
1ZU 012674 ""•" IIUH DIMOO~E ICI.R C~MNT!Y(R'l 1 RE.~E' •1.1. co~u·~ c~u•r. 
1011 a021u 30~B67 175~ 74 CLR C~HNPP 
1012 ~02704 ~05167 175472 CLR C~MNL.P 
1013 01271a ~16504 Um10~ MOV ~QSI!~CR5) 1 R4 
1014 312714 eu511 010116 MDV CODE(~') 1 Ri 
UH 002720 121127 010:12' CMPS CR1J 11 1Eor 
1316 312724 ~11110 IN[ ElECU!E 1 START RUNN I•G·, 
1017 ~12726 ~14167 11.,12 ERARUNI JSR R\ 1 MS~UR 
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1118 , !'Nor S~ONC~H 
1019 112732 3511U 122 I ASCII \~PR\ 

11211 I tNOC \ 
1121 ,IFDF S~ONG~R ) 
11122 ,ASCII 'NO PNOGRAM' 
1123 I ENOC 
1124 332735 0311 ,BYTE 
1125 I EVEN 
1126 3112736 31111167 176244 ,JMP RUOYil 
U27 
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1128 I -~·-.,•••••·•••••••••••••••··•···•···•·•••·••••·•····•··•••• 
U29 I 
11311 I EXECUTE • EXECUjE CyMMANO L.INt 
1Z31 I 
1132 1112742 3U767 1116222 I CNORE I .JS• P~oSKIPEOI. 
U33 1112746 1U7U 0nu~ EXECUTE I TSTB CNCr\,~1 R51 JI•C' HIT? 
UH 312752 3J14B4 BEQ NOCNC 
1135 1112754 U5B65 333116 CI,RB CNCF\,~ IR'I 
1136 3127611 ~1111167 176163 ,JMP READY 
1137 3112764 1121112 NOCNC I MQVB IH11•oR2 
1138 3112766 31121135 BGE NOTSYM II T~ A POINTER, 
U39 111127711 11427112 177~311 Bl C ,.2s,,•z 
111411 11112774 ~U3112 ASL. R2 
11141 3112776 1120227 1111111152 CMP Rii 1 1T~\,1ENO•TABI.r.1H 
1142 1111311112 Ui115 a~1 EHRSX1 I NOT A ST ATE•ENT WOR0'1 
U43 111131104 116117112 AOO PC 1 R2 
1144 111131106 0612117 ADO I H21, ~C 1 BRA'!CH TMRU T A8L.E.1, 
1145 1111311U 177736 UBI.£11 0 WORO EXECUjE•TAAL.E1 
U46 a33n2 113U311 0 WORO ENO•TABI.£1 
UH 11331114 331224 0 WORO FORoTUI.El 
1148 333316 33U43 0 WORO COSUB•TARI,£1 
U49 U3323 ~IIU4B 1 WORO COfO•!AB~Et 
1350 333022 e110312 , WORO 1r•TA~LE1 
1351 1103B24 ~32641 1 WORO INPUhTABL,£1 
1352 033026 ~03246 , WORD 1,~1.TABI.E1 
1053 0031133 001742 , WORO ~EXT•fABLEt 
1054 0031132 ~112254 0 WORO PR I Nh! ARI.£1 
U" 1103334 031144 I \!lORD REfURN•TA~LE1 
1356 033036 00n52 0 WORO SjOP•!ABL.Et 
1357 013343 177732 1 WORO I~NOR~·TABL,£1 
1358 3331142 177732 1 WORD I~NOR~•TABL,E1 
1059 033044 a3U26 I WORD R~STOHEoTAeL.£1 
1360 033346 177732 0 WORD I~NOR~oTAijL.Et 
1061 033053 177732 , WORO I~NOR~•Tl8L.E1 
1362 033052 ~13346 I WORD RE40•!ABI.E1 
1063 013054 171732 I WORD IGNOR~•TA9L.E1 
1064 0131156 03U74 0 WORD CAL.I.•jABL£1 
1065 01131163 •U330 T8L.1END I 0 WORO EOPoTAB\,El, 
1066 033362 ~110302 NOfSY~ I SWAB R2 
1067 333064 15U32 BISB 1H11•1R2 
1068 1133366 2615112 ADO I R51 1 R2 
1069 033073 021227 177775 CMP IR2),1 1 SCAL,AR 
1370 a03374 11~375 BM IS A~S I CN !NOT A I.INEN0 0 
1071 303376 ~11265 03UJII MOV IH21oi.INEMIR51 ISAVr T~£ I,INEN0 0 

U72 0331112 0U721 BR EXECU!E 
1373 
1374 
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U75 J ICAL.~' STATEMENT 
1176 J CA~~ "PROG" C II., 
1177 CA~LJ 
1111 
1179 , lfNOr SNOST~ uee ~nu• ~14767 ~~6272 JSR P; 1 EVA~ JEVALUATt rUNCTION NAH( 
1J81 ~93111 U3152 !CC ERRSX1 
ue2 0W3112 ~126U •ov ( ~· ,.,.1 un ~93114 32U27 177777 CHP RlrU77777 1 CHECK NU~~ STRING 
uu 313121 9Wi444 BEQ E~RrN1 I YES, ERROR 
un at3122 1UU3 HOVB ~~~, .... 3 IR~ IS STR)Nr, ~ENGTH 
1186 ~13124 112121 •ova , .. , .. ,.~,. 1R• !S AODR or CHARS 
1111 ,ENDC 
11ee 
1189 ,JJDJ INOSTM 
1191 MOVB 1Hll•o~2 IR? !S Q"O!E CHAR 
1191 CMPB R2 1 1,~QUO! 
1192 BEQ CALL1 
1J93 CMPB R2,. 0 QQUOT 
1194 BNE EHRSX~ 
1195 CA~L11 CMPB (Hl.l•o* 0 TEXT 
1196 BNE ERRSX; 
U97 •ov R~oRI IR• !S AfJDR or CHARS 
1191 CLR RJ 
1199 CA~~P I INC RJ 1 cou•T CHARS I' q3 
1111 TSTB l~ll• 
1111 !NE CALLP 
1112 CHPB (R1l•oR2 ICMEr.K CLDS I NG QUOTE 
11n BNE EHRSX~ 
1114 DEC RJ 
11n BEQ ERArN~ 
1116 0 ENOC 
1117 . 
1111 INI T TABL~ SURCH 
1119 ~13126 113732 011146 •ov U46 1 H2 
11U ~93132 191437 BEQ EHRrN1 I NO ru•ICT IONS OErt NE~ 
1111 313134 BU246 HOV u,.,~Pl 1 SAvr ON STACK 
1112 J CHECK END T AB~E 
1113 ~13136 115712 CA~LCKI TSTB (HZ) 
1114 U3141 Ul.434 BEO ERRJN1 
1115 CHECK THA! ( R~ I C~ARS MATC" 
1116 113142 ~u•4• HOY Rll 1 o(~P) 
1117 ~13144 ~U346 •ov R~t•l~Pl 
1118 ~13146 122122 CA~LM11 CHPB 1~11•1 IA2l• 
1119 ~13151 ~11131 BNE CA~~"" 
1121 ~13152 01UU DEC R3 
1121 ~13154 011374 INE CA~LH~ 
1122 CHECK THA! 4•1R31 CHARS AR£ • IN TABLE 
1123 113156 16l6U SUI C~P),H3 
1124 083161 B627U UIU4 ADD l!o RJ 
1125 ~13164 BIZ422 BL! ERRFN~ 
112~ 113166 3114114 SEQ Ci~LX 
1127 113171 U!722 CALLH21 TSTB IRZ)• 
1121 113172 31{12~ BNE CALLNH 
1129 ~13174 115313 DEC R3 
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1131 U3176 011374 BNE CALL HZ 
1131 I ~ETURN AN~WER 
1132 ~132119 062706 118910 CA~LX I AOD *~o SP 1POP STACK 
1133 ~932114 ''11232 •ov (H2) 1 H2 
1134 U32116 081411 ![Q EHRJN~ 
1135 Bl3211 311146 •ov R~o•I~Pl 
1136 1193212 ?U446 HQV A~t•C~P) 
1137 193214 311546 HOV R5 1 eC~P) 
1138 
1139 3~3216 
11411 

314712 JSR PCr (Ail) 

1141 1Ui211 3126115 •ov ,~.,.,., 

1142 113222 IU6B4 •ov 15PI•tR4 
1143 183224 012011 HOY I~PI•oR1 
1144 U3226 U8107 17HU JHP I~NOR~ 
1145 U3232 IU167 311262 ERRJN11 JMP [HRUrN 
1140 3U236 ~18107 097302 ERRSX11 JMP £HRSYN 
1147 I ADVANCE TO NEXT TAA~E ENTRY 
1141 0113242 ~126U CALLNH I HQV (~Pl•oRJ 
1149 393244 3126U •av I~P1• 1 •11 
11~9 3~3246 BU116 0111~36 ADO l~o(SP) 
1151 393252 auu2 •ov ( ~p ) 1 H2 
1152 ~113254 11111731 BR CALLCK 
1153 
1154 I I LET I STATEMENT ROUTINE 
1155 393256 112102 LET I HOVB CH1l•oR2 
1156 ~13201 11~706 BHl EHRSX1 INO! A PO!NTEH 1 
1157 313202 >9~332 SWAB R2 
11H 3U264 152112 B!SB 1H1l•tH2 
1159 ~113206 J615a2 AOO (A5) t H2 
1169 3~3271 ~84767 ~12179 ASSIGN I JSR PCoGEJVAR 
1161 ~93274 122127 UU54 CMPB tR1l• 1•,Ea 
1162 31133118 ~91356 SNE ERRSX~ 1NOT EOS!GN 0 
1163 3~3312 ~94767 UU74 JSR P~ 1 EVAL 
1164 
1165 , lfNDr SNOSTH 
1160 U33116 103406 BCS A~SSTI( 
1167 , ENOC 
1168 
116i 3113319 122127 0082~1 CMPB IR1'l•o1 1 EOL 
117~ 093314 ~BU'B BNt EHRSX~ 
1171 ~~3316 014707 315732 JSR P~ 1 ST9VAR 
1172 311H22 ~90611 BR EXECUTE 
1173 
1174 0 IFNOJ SNOST~ 
1175 BB3324 122127 0~02~1 ASSSTR I CHPB IR11•oo,EO~ 
1170 393330 aeU42 BNE E~RSX~ 
1177 ~113332 ~B~767 01577~ J$R P~ 1 ST9SVAH 
1178 00~336 ~U6B3 BR EXEcurE 
U79 1 ENQC 
11U 
1181 I IEoP OR '[NO' ~TAT~HE~T 
1182 END I 
1183 BB334B l201n BIU16 Eor 1 CMP R~ 1 CO~£ ( •5) 
1184 393344 103014 !MIS JHPROY 
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1185 3933~6 ~U16' 3H1U JS~ R~ 0 MS~ 
1186 393352 015 n2 . 1 B¥Tt CRti,F 
1187 393354 3~3 ,BYTE 3 ) ae8 ~1335t 0 EVEN 
1189 333356 ~33167 175~44 JMP EQIT 
1190 ' ISTOPI STUE•EN! 
1191 393362 ~14167 314tU STOP I J$R R\ 1 MS~ 
1192 3t3366 ns 012 ,BYTE CR 0 1,F 
1193 333373 052123 053117 I ASCII I ~TOP! 
U94 003374 301 0 BYTE 0 
1195 383316 ,EVE• 
1196 013376 ~10161 175542 JM,ROY 1 JMP R~AOV 
1197 

BASICI. MACX11 VU1 22oMAHo73 Ul41 PAGE n 
1198 ' IJFI STATEME~T ~OUT[NE 
1199 003402 034761 015774 IFi JSR p!; 1 EVA~ 
1201 013406 U3114 ace ~~·u·~· 1211 313411 121121 333244 CMPB !Rl),.,I.E 
1212 083414 183711 BI,O ERRSX~ un 333416 121121 333254 CHPB tH11·•·,Eo 
1234 313422 Ui335 BHI ERRSX1 
uu 3U424 B206B4 CMP SP 1 R4 
1206 3U426 113553 81,0 [HRPOJ 
1207 0334J3 112146 MOVB I R1 I • j • I SP I 
1238 333432 314761 
1209 

005744 JSR PC I EVA~ 

1211 ,,r.or SNOSTM 
1211 003436 1U151 BCC EHRHX~ 
1212 ,ENOC 
1213 
121~ 333443 312603 MOV I~PI•r~3 
1215 013442 312603 "'0V ISPI•rR3 
1216 313444 312602 •ov I~PI•rR2 
1217 033446 ~10846 MOV ····I~PI 
1218 033450 30't46 Ci.R •IS PI-
1219 033452 020221 177777 CHP 

R2 1 ··~ 1223 333456 Zt14B1 8[0 ... 
1221 003461 151216 BISB IR21 ,CSPl 
1222 303462 ~05038 CI,R ·~ U2~ UH64 UU21 177771 CM~ 

RJ, ··~ 1224 103470 UH~1 BEO ,04 
~225 013472 15UU B ISB I H31 1 ~· 
1226 013474 ~62702 0003•3 ADO t~r R2 
1227 3135~0 ?-62703 011013 ADO ,J, RJ. 
1228 3BJ504 ~U402 BR ' .. 
1229 013506 1223211 IFI,OO~I CM~B 1H31•r IR2)• 
123t 313512 081047 BN£ I[COM~ 
1231 003512 385318 O[C ·~ 1232 003514 012~U 81,) I[I,EN~ 
1233 003516 005316 DEC I ~P) 
1234 lts520 012372 BG[ tri.OO~ 
1235 033522 122327 031340 CM~B 1H3)•r•a~ 
1236 003526 UU40 BNE 1 reo•~ 
1237 013530 ""338 DEC Rt 
1238 303532 002313 BG[ ,.u 
1239 013534 113401 BR I[S[Q 
1240 U3536 0~5716 I F~ENO I TST (~PI 
1241 003548 013405 Bl,t lfSEQ 
1242 003542 122722 3fU41 CHPB tHI, 1 1~21• 
1243 033546 181830 BNE JrCOM~ 
1244 003553 185J16 OEC ~~~, 
1245 013552 0~3373 BGT ,eUI 
1246 003554 085726 IFSEO I TST I~PI• 
1247 003556 012600 •ov ISPI•tR0 
1248 003560 11!132 !FI,.EQR I •ova tH11•rR2 
1249 003562 128227 e1n42 CMPB ~i 1 1 1 !1o1EN 
1258 003566 ~11403 

0i0205 
8EO ,•u 

1251 003510 120221 CMPB Ril 1•, \!OTO 
1252 303574 U!013 8NE ERRSX7 



BASIC~ •Acxu YU1 22e/1Uih73 1'! 41 PAGE 21•1 

12'~ u~"6 121127 UU44 cMPa RI,1 1 ~E 
12'4 013682 a•uaz BEQ GOTO 
12" 313604 120a27 UU4~ CMPB R8 1 1 1yE 
1256 013610 611517 8£Q GOTO 
12" 003612 12U27 1002'4 CMPB Rl 1 • .~a 
12'1 003616 ~0UH SEQ GOTO 
1259 003620 0U167 17111! JM~. ~~~0~~ 
1261 813624 111167 ,,~714 EARSX71 JMP ERRSX~ 
1261 113631 312<'. lfCOMP I B~T lfSGT 
1262 U3632 IU726 TST ,,~,. 

un 013634 0U6U MQV C~PI•tRI 
1264 003636 JIH2$ BR If~~ T~ 
12" 113641 Ui127 UU44 I fNUMER I CMPB CR1) 1 1 1 ~E 
1266 013644 183767 8~0 EHRSX7 
1261 U3646 121127 0U2'4 CMPB CH1)oli 1 EQ 
1261 013652 111364 BMJ ERRSX7 
1269 013654 azuu CMP SP 1 R4 
U78 013U6 103437 8~0 ERRPD3 
1271 113661 016546 018142 MOV r AcZ C "'I, • f SP I 
1272 U3664 016546 0U&~t •av fAC1CR'I••«SPI 
1273 013671 112146 MOVB CR"•t•CSPI 
1274 113672 0U767 U"U JSR P~ 1 EVA~ 
127, 
1276 , lrNOf 'NOST~ 
1277 013676 113431 BCS EHRHX~ 
1271 1 ENOc 
1279 
1281 U37BJ 012UI MQV CSPI•rR0 
1211 U37U 104767 11,42 JSR P~, SUIISTK 
1282 U3706 0017U BEQ Jf~EQH 
12U 013711 012431 I~T Jf~GTM 
uu 103712 112182 Jf~~TRI •ova C~\l•rR2 uu 313714 UU27 UU42 CHPII R2,., IMEN 
121~ 003728 011403 SEQ .. ,. 
U17 013722 120227 00nn CMPB R2 1 1 1 ~0TO use 013726 U11U BNE ERRSX~ un 013731 121127 UU44 CHPB RI 1 1,~E 
1Z91 013734 381445 IEQ GOTO 
1Z91 113736 121121 0182'2 CMPB Re, •• ~, 
1292 013742 011442 B[Q GOTO 
129~ 013744 1Z08Z7 UU'II CHPB Rl 1 '• NE 
1Z94 0137'8 ~1!.431 IEQ GOTO uu 0137'2 0UU7 1767~4 JHP !~NOR~ 
1Z96 083756 0IIU7 uuu tRRPD31 JHP EHRPD~ 
1Z97 
129, ,,,Nor SNOSTH 
1299 113762 018167 817124 ERAHX41 JHP ERRHI X 
1~81 ,ENOC 
1311 
13U U3766 015126 Jf9GTI TST C~P)O 
1303 U3771 3U6tl •ov C~P)orRI 
1304 013772 112112 !f~GTR I MDVB CRtl•rR2 
13B' 083774 1U227 UU42 CHPB R2, •• IWEN 
1316 014108 U14aJ BEQ .•u 
13117 014002 1211227 aenn CMPB A2 1 1 1 \iOTO 

BASIC~ HACX11 Vll21 22•"'"• 73 15!41 PAGE 21•2 

1308 314U6 011161 SNE ERRS X~ 
1319 314111 120127 00124! CHPB Ril 11 1 !iE 
1311 014114 111{415 BEQ GOTO 
1311 0141116 121127 00U'3 cMPB Rl 1• 1!! 
1312 1114122 011412 SEQ GOTO 
1313 3114024 12tU7 UU'B CMPB RI 1 1,NE 
1314 3114130 0114117 SEQ GOTO 
131, 014132 110167 176714 JHP !GNDR~ 

1316 014136 012775 177777 010024 RESTORE I HOV '"1••~o~ c R'l 
1317 3114144 U8167 176!76 JMP EXECU!E 
1318 



BASIC~ MACX11 V021 22•MAR•73 15! 41 PACt 22 

~~~ 9 J 1 GOSUB' AND 1 GO!O' E ATt~tNTS 
U20 GQSUBI 
1321 384B'I ~04767 010760 GOTO I JSR P~,ri.I.Nt 
U22 014154 113435 BCS tRRSX~ 
1323 004156 122127 010201 CMPB IR1J• 1 •,EO~ 
1J24 004162 30U32 YNE tHRSX~ 
1J25 014164 J0'712 TST I R2) 
1JZ6 014166 001425 at a ERR GO 
U27 014171 126127 177774 000204 CMPB ·~IR1)ot 1 GOSUB 
1J28 014876 001113 BNE GONOSAV 
1329 al41~1 016503 000032 •ov GSBCTHIR51 1 R3 
1331 004104 eaun AS I, R3 
U31 014106 uuu 010U4 ADO P01,(UI 1 R3 
1332 014112 ~203U 0UU2 CMP RJti.IMITtR5J un 014116 1t1Ut BMI EHRCE~P 
1334 al4121 0U113 HOY •1. ,.~, 
133' 004122 3U2U 080032 INC G~BCTH I R5) 
1336 004126 011201 GONOUY I HOY 1H2) 1 ~1 
1337 004131 ~11167 176611! JMP EXECU!E 
1331 0141J4 018tt4 tRRCttP ll OT 
1U9 ,trNor S~ONG~R 
1J41 U4136 047117 104 1 UCII \~NO\ 
1341 1 [NOC 
1342 ,1ror S~ONG~R 
1343 , A~c 11 ·~osun NESTED TnO O£tPi, Y1 
U44 1 tNDC 
1345 084141 en 1 BTTt 0 
1346 I [YEN 
1347 014142 0UU4 ERRGO I lOT 
1J48 ,trNor S~ONG~R 
13H 014144 046125 116 ,ASCII \UI,N\ 
1351 1 ENDC 
1351 ,1ror S~ONG~R 
1352 ,ASCII 1 ~NDE~INEO I.! Nr 'JUHHFR I 
1353 I [NCC 
1JH 014147 ... I BYTE ~ 
1355 1 [VtN 
1356 014151 011167 016J70 ERRSX61 JMP tHRSX~ 
U51 

.. 

BASIC~ MACX11 V021 22oMAR•73 15141 PACt 23 

lJ'I I I RETURN I STA TtH~NT 
H" 014154 122127 UIZB1 RETURN I CMPB IRtJ• 1 •,to~ 
U61 B~416B ~~U73 BNt tRRSX~ 
1361 014162 016503 08U32 MDV GSBCTR I R51 1 R3 
1362 914166 32U27 008133 CMP R3, 133 
1363 014172 001415 BtQ tRRR£! 
UH 0~4174 B"323 CEC R3 
1JU 014176 0U365 ~01032 MQV Rj 1 GUCTR ( R51 
1366 U42U 3163B3 AS~ R3 
1367 0140104 066503 018284 ADO ~D~(R,I 1 RJ 
1361 014211 BU713 T5T IRJ) 
H69 114212 nt4n eta tHRRET 
1378 Bl4214 01!.321 MOY (H3) oH1 
1371 024216 08B167 
1372 

17U24 JMP EXECUTE 

1373 ,lrNor SNOSTH 
1374 0142012 0~0167 00U64 ERRMX5 I JMP tHRM I i 
13" 
1376 

1 tNOC 

1377 094226 UIU4 ERRRETI lOT 
1378 , trNcr SI,ONG~H 
1379 09423~ 041122 127 I ASC!l \R9G\ 
1382 I tNDC 
1381 ,1rcr SI,ONG~R 
1382 I ASCII I RETURN etro•t Gnsue • 
1383 I tNCC 
1384 324233 ue I BYTE ~ 
1385 I EVEN 
1386 
1387 I JroRI STATEMENT 
1388 304234 010146 roR 1 HQV R~o•I~P) 
1389 014236 095316 OtC ISP) I(I,OC or THE oroR• I 
1J99 914249 112122 MQVB fH1l•IR2 
1391 024242 U0742 BMI tHRSX! 
1392 014244 000302 SWAB R2 
1393 U4246 152102 B!SB 1Rt)• 1R2 
1394 004251 061502 ACO (R5) 1 H2 
1395 0~4252 021221 177777 CHP fN2) 1 t 1 SV4R 
1396 0~4256 011134 BtQ tRRSX6 
1397 024261 122127 0002'4 CHPB IR1J•;• 1 EQ 
1398 0~4264 311331 BN[ EHRSX6 
1399 ~14266 010265 09U22 •ov R2 1 VAHSAV(R51 I(VAR ~r THE roRI 
1401 014272 014161 005104 JSR P~ 1 tVAI, 
1401 
1402 olrNor SNOSTH 
1403 014276 U3151 acs tHRHX~ 
1424 
1405 

I [NQC 

1406 3~4301 ~12165 177777 000024 MQV ••1o5~15AVfR5) 1 roHct ra sc•~oAR I 
1407 004306 014167 014742 JSR P~ 1 STQVAR 
1408 024312 122127 0002411 CHPB IR1J•tt 1 TO 
1409 3114316 001314 BNE ERR5Xt 
1411 314328 314767 085156 JSR PI;,[VAI, 
1411 
1412 , I 'NOr I~05TH 



BASIC~ •Acxu van 22oMARo73 15141 PACE 23•1 

14U IUU4 113736 a~s tHRMJ, 
1414 1 ENDC 
1415 

U1124 MQV rAC1CH'I o551SAVCR5! 1416 U4326 116565 U1141il 
1417 814334 116565 nae42 1111026 •ov FAC2C H5! 1 5SZSAV(R5l If~ !MIT or THE FO~) 

1411 214342 1151il65 1201411 C~R FAC1CH') 
1419 014346 112765 llilllill1 011042 MQV ·~,FA~zc•~, 1 A5ii"M'D STEP IS 1·, I 
1421 U43'4 UU27 1111211 CMPa CMllof 1 E:O~ 
1421 2143611 011411 BtQ FOR ON~ 
1422 U4362 122127 000241 CMPa (M11•o•,ST£P 
1423 114366 UU7t IN[ EMRSX! 
1424 814371 ~14761 01'116 JSR P~, tVA~ 1 (FAC HAS THE STEP! 
1425 

B~~NDF INOSTH 1426 
1427 lill4374 1U7U EMRMX; 
1421 ,tNDC 
1429 

CMPI IMlltfoEO~ 1431 214376 121127 IU2W1 
1431 114412 lilh262 !Nt ERRSX! 
1432 U4404 an2u FORONEI INC •1 
1433 0114406 116503 Ull1131il MQV ~INtNOCR51 1 A3 
1434 014412 llil84U BR FOR~OO~ 
143, U4414 014767 lil14"t FOASKIPIJSR P~oSKIPtO~ 
1436 lil844ZI 111102 FOA~OOK I MOVB CH11 0 HZ 
1437 U4422 UI4U BMI FORNO~ 
1431 lili44Z4 015201 INC ·~ 1439 014426 010312 SWAB HZ 
1448 014438 1521B2 BISB CH11•oRZ 
1441 084432 061502 ADD IH5! 1 HZ 
1442 U4434 021221 177775 CMP cAZI,•,scA~A• 
1443 U4448 183101 BHIS FORNO~ 
1444 014442 auzn MDV CM21oH3 1 CTMF ~INtNO WH I ~t ~00~ I'!C I 
144, 214444 121121 UUZ5 FORNO~ I CHPB IM11of 1EOF 
1446 01144'1 lilii14ZII IEQ [HR4WO 
1447 01il4452 121127 nnu CHPB (Hi) 1 t 1 N£XT 1 Twe: coer IS NO~ B(INC SrAoC"i:O 
1441 014456 311421 BEQ FOANEXT I rnR£WARO FROM THE IFQRI FOH A NOT WIT." 
1449 0114461 121127 auzn CHPB IM1)ot;FoR 1 THE: SAMl V.lR 1 IF I (Of I nR A~!OfHER trQR' 
14'1 014464 BIU51 IN[ FOASKJP 1WIT" T~E SAM[ VAR IS FOUND riRSTJ(MROR 1 
14'1 014466 111211 INC A' 1452 Bll4471 11{102 •ova IR\)oH2 
145~ 0114472 1111751 !HI fORSKJP 
1454 814474 3U21i11 INC A~ 
14" 1114476 aena2 SWAB R2 
HU 014"' 152112 BISS 1Htl•oR2 
1451 184,12 061512 ADD CH5),~2 
1451 014,14 021265 11181122 CHP Ri 1 VARSAVCR5! 
1459 114511 UU41 BNE FORSK IP 
1461 084512 181114 E:RR4WOI lOT 
1461 1 IFNOF S~ONC~R 
1462 014514 ~'~506 U6 ,ASCII '~WN' 
14U 1 ENDC 
1464 ,IF OF S~ONG~R 
1465 ,ASCII I ~OR WITHOUT NEXT I 
1466 1 ENOC 
1467 014,11 1101 ,BYTE ~ 

BAS ICC. MACX11 Vlil21 22•11AR. 73 15!41 PACE 23oZ 

1461 oEVtN 
1469 III45ZI 062701 3111il13 FORNEXTI ADO ou, R~ 
14711 31145Z4 11!102 MOVB IR1) 1 ~2 
1471 31145Z6 1111732 BMI fORSKI.P 
1472 014531 3U211 INC R1 
1473 014532 011302 SWAB HZ 
1474 014534 1521a2 

'• BISB IM11•oR2 1475 Bll4536 0615112 ADO CR5),H2 
1476 3845411 321265 aBUZZ CHP R2 1 VA~SAVIR51 1477 014544 1111JZ3 BNE rORSKJP 
1478 114546 121127 300201 CHPS (M11of 1 EOI. 
1479 014552 011151 BNE ERSX111 
14811 014,,. 162701 1111814 SUB •14t ·~ 1481 31145611 1UU1 111111111 •ova 11SPioiR11• 1 PUT AOOR OF THE: I FORI ArT EN l"E , NEXT' I 1482 0114564 111621 •ova CSPI o1R11+ H TMATS WHAT THE 2+4+4 BYTES ARE: ro;n 1483 0114566 116521 nun •ova 5~1SAV•11R51 1 (R11+(PUT T"E I.IMIT AFTER T~AT I 1484 3114572 116521 0111124 MQVB S~1SAVIR51 1 1R1!+ 1485 1114576 116521 IIBIZ7 MOVS S~ZSAV+11R51 oiRll+ 
1486 3114602 116521 U111126 •ova S~2SAyiR51 1 CR11+ 
1487 084606 116521 1011141 •ova FAC1•11R'I I (R1t• I PUT T"E STEP AfTE:R THAT 1 1488 1114612 1165Z1 0~BII41 •ova FAC1(H5) o IR11• 
1489 014616 116521 101143 MOVB F AC2•~ I R5) 1 (R1 I+ 
1491 U4622 1165Z1 IUI<Z •ova FAC2CH'I o IR1t• 
1491 U462$ 118316 MOV R3,CSPI 1 PUT T><t SEARC" ~INE~O o• THr ~TACK 1 1492 314631 ~16546 ~111141 •ov FAC11H51 o •CSPI 1 PUT SGN I STEP I O'J THE STACK 0 1493 3114634 381102 8NE ••• 1494 3B4636 316516 000042 •ov FA~2CH'I o ISPI 1495 Bl4642 016546 801112~ MDV SUSAY(R5) 1 •f5PI IPUT T"E "MIT o~.· ,....r STACK 1 1496 BU646 IU546 11101124 MOV S~1SA¥1R5! 1 oCSPI 1497 314652 ~14767 0145Z4 JSR P~ 1 £VA~ 1 GrT TWt CUARE:NT VA~UE: or TH£ INDEX 1 1498 084656 ~84767 11.566 JSR ·~,sunTK !SUBTRACT THE ~!HI? 1 1499 ~04662 311421 ltQ roRcoqo 
1'0~ 31466. ua.n BHI FOR~ T~M 
1501 B8466$ a8n26 rORCT~M I TST I~PI• 1,12 114671 11~417 aMI FORCO 
1503 384672 ~10414 BR FORlEHO 
1514 314674 ~11161 lilts~ .. ERSX11 1 JHP ERRSX' 
1505 314701 3U726 FOR~ T~MI TST 

·~·~· 151~ 3114712 111UU 8P~ rORGO 
1,17 ~114734 ~12665 ~~013~ FORlERO IMOV I~PI•o~INE:"OIM51 
1511 014711 115161 177764 CVB ·~41~11 
15S9 ~~4714 1151161 177765 C~Ra •UIRP 
15U 0147ZI ~U201 INC "1 1~11 114722 0U167 17U21 JMP EXECU!E 
1'12 104726 ~~"26 rORGOGOITST C~PI• 
1'13 104738 Jl5726 FORGO I TST C~PI• 
1514 ~~·732 1161•6 177765 •ova ·~3~~~~ o•ISP! 
1'15 110736 116166 177764 101001 •ova •l41R\loii~Pl 
1!16 3U744 ~12611 •ov ( fPI•o A1 
1517 U4746 ~U107 17"71 JHP lyNOR~ 
1511 

1 EDT 
15!9 



8A5 !C~ ~ACX11 VU1 22!!'MARw73 15141 PAGE 24 

.,u I !OUHeE riLE t3 
1'21 I I NEXT' STATEME~T 
1'22 ~14152 ~U1~2 NEXT I cv RZ 
1U3 31'7'4 1521B2 8158 CR11•tR2 ) 1'24 334156 ~U3U SWAB R2 
1'25 ~U763 152132 8158 CR11•tR2 
1526 334762 ~20265 33U14 CM~ R2ti.OrREE C R5 I IJUST TO PHEVENT A•l NXM TRAP, 
1527 334766 113131 BWIS EHRNEXT 
1528 334713 122227 33UBJ CHPI CR21•••,rQR 
1529 334774 U1126 BNE ERRNEX! 
1531 3U716 362731 0383U AOO 013,R; 
1531 U'B32 112133 MQVB CR11•tR3 
1532 ""34 un2s IMI ERRSX2 
1533 335336 31U33 SWAB ·~ 1534 anna 151133 B ISB CR1Jt N3 
1535 335112 361503 40D C R5)o N3 
1536 U'S14 iU331 DEC R1 
1537 33'S16 122122 CMPB CR1J•t CR21• 
15n 035323 U1114 BN£ ERR NEXT 
1539 335U2 121122 CMPB CR1Jt!H21• 
1541 335124 311112 IN£ E:RRNEXT 
1541 385326 121227 UU'4 CMPB CR2),t 1 E:Q 
1542 335132 011117 BN£ tRRNEXT 
1543 3USJ4 313365 330U2 MDV R3 1 VARS4VCR51 1 SAVE V 4R IABI.E ADORESS"1 
1544 315041 321327 171717 CMP CR3) 1 t 1SV4R 
1545 ""44 eeuu S[Q ENRSX2 
1546 335346 022327 17171' CM, CN3)• 1 o 1 S~41.AR 
1547 335152 311401 SEQ ... 
1541 ~35354 3113n MOV C H3) 1 NJ 
1549 0353'6 312365 U3141 MQV CH31•tPAC1CR'I I PUT T~E roR VAR VAi.UE I"TO rAe, 
1553 335162 311365 33U42 MDV CH3),~AC2CR5) 
1551 315166 0UU~ OtC ~~ 
1552 ~15871 114146 MQVS •CR11J•ISP) 1 PUT STEP ON THE SUCK·, 
1553 015072 114166 aeliu1 MOVB •CR11t1CSP! 
15H 315076 1H146 MOVB •IR11t•CSPI 
15, 01'100 114166 0UU1 MOVB •(R~It1CSP) 
1,6 015134 ~11665 03U26 MQV c~Pio~szs•vcP5) 1UH !GNCSHPI I 

1"' BUU0 0011n BNE ,•u 
15'1 315112 016665 unu 8B8U6 MQV 2 C SP I 155254 VIR~ I 
1"9 3UU8 814767 3B2~7t JS~ P~ 1 AO~STK 
1UI 315124 316546 330842 MQV rAC2CN'I ,ofSPI 
1U1 335130 316546 3BU40 MQV rAC1CH'I 1 w(SPI 
1'62 U'134 114146 MQVB •C R1 I t•C SP) 
uu 315136 114166 3UB81 MOVB •CR11oHSP) 
1564 305142 114146 MQVB •(A11t•C5P) 
1'65 315144 1H166 338181 MOVB •CR11t11SP) 
1'66 0151'1 304767 314274 JSR Pg, SU~STK 
1567 ~151'4 031417 8£Q NtXGO 
1'61 3151'6 110484 BMI N~XI. T~M 
1'69 315160 385765 UU26 NtxGT~M I TSf S~ZSAVIR51 
1570 315164 1304U BMI NPGO 
1571 385166 0114U BR N~XENQ 
1572 815170 ~15765 UU26 NEXI. T~M I TST S~ZSAV CR'I 
1513 315174 1830~7 SP~ N~XGO 
1514 88,176 18'B41 NEXt NO I CI.RB •IR1 I 

BAS I C~ MACX11 vu~ 22~MARw 7J 15! 41 PACE: 24•1 

1575 0352U 11'341 c~Re •I R11 
1516 305202 062701 3133U 400 

m~=~ CSPI• 1577 38,206 n2626 CM~ 1THReW •••v INCREMENTED !NOl• 1 
1578 00'210 333161 175~32 JMP tXECU!E 
1519 305214 114146 'IEXGD I •ova o(R11t•ISP) 
1580 00'216 1141&6 030U1 MOVS •IR11o1CSP) 
1581 315222 012601 MOV I~PI•oR1 
1582 315224 012665 0en•0 MQV (~P)• 1 rAC1(R5) I SfOOE THE I 'CRE•ENT£0 I NOEX, 
1583 33'238 312665 030842 •ov C~PI•trAC21R51 
1584 315234 312765 171717 300824 MOV ••1tS~154V(R51 
15" 08,242 384167 014806 JSR P9 1 STOV 4R 
1586 385246 383167 17'~78 JHP lfiNOR~ 
1587 0152'2 ~33004 ERRNEXT II OT 
1588 1 lrNor I~ONGlR 
1589 38,254 ~41116 1a6 , ASCII \NBr\ 
1598 I ENOC 
1591 1 1ror S~ONG~R 
1592 I ASCII 'NEXT BErOAE roR• 
1593 ,ENOC 
1594 aB'2" BBI 0 SVTE 8 
1595 I EVEN 
1596 015268 080167 08,268 ERRSX21 JMP ERRSX~ 
1597 



BASICL MACX11 Y021 22•P1AA•73 15!41 PAG£ 2' 

1598 I I PR tNT I ST A TtMtNT 
'PRINT *til • .. ,t? 1599 3B5264 121127 000261 PRINT I CMPI CRllrt 1 POU~0 II S ! T 

16U U527S •auu BN£ PANTil 
1U1 035272 DS52B1 INC Rl 
1602 3B5214 014767 0U41B JSR PC 1CMKOSET 1 CMteK CHANNEl. A~O SET•UP tl~ 

un 0S5JU •05102 TST R2 1 OEV I C£ COO£ 
1U4 0UJ02 oaHU ~£Q COI.ONyH 
1605 3UJ04 •162U 305406 UUH MOV TABI.51 R2! 1 COi.UHN I R~ I I NON•TTY COi.UMN '.OUNT 
1U6 3UJ12 uun 001201 COi.ONCM I CMPB CRll1t 1 EOI. 1 O~N' T NE£0 COI.O' If NOT"l'IG 
1U7 0S5J16 01140J BtQ PHNT0~ I fOI.I.OWS NUMBER 
1608 0S,J21 122127 000261 CMPB I Rl I •1•o COi.ON 
1U9 BB5J24 UU" BN£ tRRSXil 
uu onJ26 121127 UBZ4J PRNT~11 CMPS CR1J 1 t 1 COMMA 
16U 0B53J2 01145J UQ PHICH 
1612 0UJJ4 121121 0BUJ6 CMPS CH1Jot 1 SEM! 
16U 3B5J41 081453 BEQ PHISO!H 
1614 3B5J42 121127 on201 CMPS CH1Jot 1 tnl. 
161' 0S5J46 Dll45S BEQ PHIBO!H 
1616 ,1ror SNOSTH 1617 
1618 CMPS CHlJ, i, sauoT JCI-fE~I( PNINT S!RtN!; 

1619 BEQ PRIST~ 
1621 CMPS CH1Jot 1 00UnT 
1621 BEQ PRIST~ 

1622 CMPS CHlJo•·,ue 100 TAP FUNCTION 
1623 SEQ PRITB 
1624 ,ENOC 
162' 

PC 1 EVA I. 1626 305351 el4761 014126 JSR 
1627 
1628 I lfNO; SNOSTH 
1629 B85J54 113417 ICS PH I STN 
un 1 [NOC 
16J1 
16J2 U5J,. 027527 ·~~~~4 011174 CMP •COi.UM~C~51ol14 
UH BB5J64 U14B2 Bi.OS ,.6 
1634 BI5J66 314767 USZ40 JSR ·~I PR I ~CR 
1U5 U5372 314767 0UJ40 JSR P~1 NUMSGN 
1636 U5J76 ~2"~6 1 WORO PYTCMAR 
1637 3154U 304167 012114 JSR ·~~ MS~OOEV 
UJS U5404 141 ,ASCII ' I 

16J9 315415 101 I UTE 8 
1641 ,EVEN 
1041 U54U 011431 BR PHISO!H 
1642 
1643 al5406 TASI.5 ····2 1644 01'418 3U40S • C~M~P~ 
1645 315412 ~18402 C~MNV 
1646 
1647 
1648 cJ..oJ-1649 1 JPNOr SNOSTM 
16'B Bl5414 012602 PR!STRI HOY CSP)•jR2 
1651 015416 305202 INC R2 
1652 305421 ~11423 8[Q PH UO!H 

BAS ICI. MACX11 VB21 22•MAR.7J 15!41 PAGE 25•1 

1653 315422 015UJ CI.R R3 
1654 305424 15420J BISS •IR211RJ 
1655 305426 ~62702 UIZ03 AOO •31 R2 
l,656 3354J2 02,27 0011134 0021U PR!i.OOPICMP ·~Oi.UMN' ~'I I uu 
16" 01'443 U343Z BI.O I •6 
1658 035442 314767 3U164 JSR P. 1 PRINCR 
1659 335446 112201 MOVS CH2l•IRI 
l,66B 3U45S 304767 3132J2 JSR PcoPU!CHAH 
1661 ~05454 015J3J OEC RJ 
1662 305456 ~033U BGT PH li.OOP 
1663 315460 ~le403 BR PRIBOfH 
1664 1 ENOC 
1665 
1666 305462 >14167 012112 PR!CM I ~~~TE R11 MS~oOEY 
1667 315466 t4S Ill ·~~a 
l,668 005410 121127 311201 PRIBOTHICMPS c R1 I I. I £01. 
1669 315474 011103 BNE PRIMO~£ 
1673 0154 76 314767 0031~1 JSR P9 1P•I.NCR 
1671 335532 333441 8R PRIJH~ 
1672 035504 122127 300:143 PR I MORE I CMPS CHJ.J•r• 1 C014MA 
1t1J 035511 101027 BNE PHJSEM I 
l,674 315512 31,31 300034 PR! COMM I •OY •90i.UMN C R5 I, OB 
1675 305516 Ot14JI BEQ PH !TE~T 
1676 335520 J23U7 313371 CMP Rt 1t7m 
1677 305524 081425 BEQ PR!TE~! 
1678 335526 U3403 81.0 ,•u 
1679 315531 334767 333076 JSR P9 1PRINC• 
1681 315534 311421 BR PHJTE~T 
1681 3155J6 J23S27 ~em0~z CMP ~~I 152 
1682 005542 ~SHU BEQ PHITE~! 
1683 315544 ~2U21 00am34 CMP ~m 1*J! 
1U4 015551 ~11413 BEQ PRITE~T 
168' m05552 020021 emmn6 CMP RB1M1~ 
1~86 me5556 00!.410 eta PRITE~T 
1687 005561 ~14167 0U71~ JSR ~l1 MS~OOEY 
1688 005564 ~~~ I ASCII ' I 

1689 3m5565 mae I BYTE 3 
1690 I £YEN 
U91 015566 0111751 8R P~ICOMM 
1692 315570 124127 0012J6 PR!SEMIICMPS •!R1IIO,SE•I 
U93 015574 011254 BNE ~RNU~ 
1694 315576 ~15201 INC H~ 
.~., 005630 121127 ~03201 ~R!TESTICMPS !R1 I ,o 0EOI. 
1696 015604 '01250 BN£ PHNT31 
1697 005606 3U201 PR!JMPI INC R1 
1698 0m50u '12765 O~lliiJ6 000334 MOV •!fi.MN !!Y' COI.UMN ( .,, I IU:•SET TO TTY Cf'lt.UM~• rOL'NT 
1699 005616 ~60,65 00UJ4 •oo R~ I CO~UMN' R51 
1700 am5622 185165 000076 Ci.RB ODEV C H'l 
17U Jm,&26 J~8167 175114 JHP £X£CU!£ 
1702 
1703 , 1ror SNOSTM 
1704 PR!STRI HOVS !R1)•jRJ 1 SAY( OPE~ QUOTE C"AR }.C• 3 
1705 CMPS CR11•o• 1 T£XT !TEST FOR TtXT BYTE 
1736 PR!SJI BNE (RRSXZ 
1n1 PR!ST11 MOVS !R11•1R2 I GET NEXT CHAR 
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BASIC~ MACX11 VU1 22oHAA,73 15!41 PAGE 26•1 

18U 116144 111375 &NE ,•4 
1812 116146 uuu HQV Rl 1 R4 
uu """ 1"2U INC R4 
1814 U61'2 028465 181116 CMP R!oCO~ECR'l 
un U61'6 18113, IHI EHRTRI 
1&e6 016161 114144 HQVB o(R11i•C•I 
18m7 316162 021165 011121 CMP R~o~INECR~! 
1818 016166 181374 BHI ••• 
1109 3116171 112711 nn'4 HQVB •• ,,~11 
11111 0116174 U4767 113!12 JSR P~ 1 TRAN 
1111 ~116111 3126~4 HOY C ~p l •o R4 
1812 11161'2 012631 HQV C~Pl•oR1 
1113 116114 31.,16 IUIIZII HQV ~lNt(~'I,C!P! 
1814 1116111 '11711 BR INPRT~Y 

111' 1116112 ZUU2 IUIIZZ INPOKI MQV VARSAYCR, 1 R2 
18U 

,lrNor 1117 I NOS TN 
1811 016116 3ZUZ7 177777 CMP CR2) 1 i 1 SVAR 
1119 016122 011721 BtQ INPNEW 
1121 1 tNOC 
1121 
1822 1116124 01528~ INC ·~ 112~ 1116126 aiUU 1118148 cv rAC1CN, 
1124 116132 11151., 118142 C~R rAC21M'l 
112' 116136 UU27 111824~ CMPB (A3loi 1 COM~A 
1126 316142 1114U at a JNPST~ 
1127 016144 3U767 81111114 JSR P~ 1 ~1!EVA~ 
1121 1861,. 111431 BR INPNG~D 
1129 11161'2 111316 INPSTOI MOV R~ 1 (SPI 
1131 1161'4 114767 1113174 JSR Pfi 0 ST~VAR 
1131 1116161 1116U ~ov C~Pio~3 
11J2 116162 121327 111243 CMPB (A3)o0 1 COHHA 
1133 1116166 U14U ltQ I.NPGOQO 
11J4 116171 121327 1102111 CHPB cR3) 1 o 1 to~ 
11~' 316174 111117 BN£ INPNGYO 
1836 1116176 122127 nez•~ I NPGOOO I CMPB (A1J• 0 t,CO~MA 
1837 1116212 1116" BtQ I NP~OUP 
18~8 0162114 126127 177777 118211 INPtNDI CHPS •11Rt!o•,Eo~ 
18J9 1116212 a at au BNE ENRSX! 
1141 IU214 11'726 TST C~P)+ 
114, 1116216 1U7U 011177 TSTB !DEVC~, JIF' TTY I~PUT 1 C~H CO~UM'! CUIINT 
1842 116222 0IU02 BNt 'QUE~ 
1843 186224 1., • ., 1111~6 C~R C~HNT!Y C A' I F'~R SAME 
1844 11162JI 311167 ''4'12 GOEXECI JMP tXECU!t 
114' 1162J4 014167 111214 IN,NGUD I JSN R~ 0 HS~[AR 
1146 ,(rNOr ~~DNG~R 
11H 116241 3,1122 124 ,ASCII \BRT\ 
1148 1 tNDC 
~14, ,!rDr S~ON,~H 

1UI ,ASCII IUD QA TA<RtTYPt rJ~O" ERNOR 1 t 

1"1 ,tNOC 
::J {) G 1U2 116243 eu 112 I BYTE CH 1 ~r 

~"~ 31624' Ill ,BYTE ~ 

11'4 1 tVEN 
18, 0162•6 ~13646 BR INPNEW 

~ASIC~ MACX11 VU1 22wMAH. 73 U!41 PACt 26•2 

11" 3162'1 IU167 U42711 tRRSX8 I JHP ERRS X~ 
1.,7 
11'8 , 1rNor INOSTH 
~1'9 1162'4 316UJ IUUI INPSTRJ •ov ~1NttA'I 1 R~ 
1861 116261 JUJ02 •ov RJoR2 
1861 016262 122327 01111' CHPB c N~ 1• 1 •c• 
1862 116266 ~1137, BNE ,84 
1863 116271 313246 MQV R2 0 •C~Pl 
18U 316272 162716 011JIIJ SUB t~,CS~l 
1865 IU276 au346 MOV R~ 1 ·(~P) 1866 I lUll 160216 SUB R2,CSPJ 
1867 IU~02 315316 DEC C~Pl 
1168 116314 ~li416 B[Q INPNU~I. 
1869 116316 ZU6112 MOV SP 0 R2 
1871 116311 au112 111102 ADD t2 0 R2 
1871 116314 314767 110732 JSR P~ 1 MAKESTR 
~872 016~21 314761 0130U I NPNNU~ 1 JSR PC 1 $TOSVAR 
187~ 116324 01'726 TST C~Pl• 
1874 IU326 122127 3111243 CHPB (H1)•1•1C:Ot-~I'U 
18" 0UJJ2 UU24 8NE INP[NC 
1876 016334 01'726 TST CSP)+ 
1877 116336 0U167 177J66 JHP INPYU 
1878 316342 "12716 177777 I NPNU~I. I •OV tot,C~PJ 1879 0063•6 0111764 BR tNPNMYI. 1880 I [NDC 
1881 
1882 0163'1 ~802111 INPEO~ I , WORD ,Eo~ 
1883 IU~'2 Jl3167 113616 ERRTR8f JHP (HRTRN 
1884 



BASIC~ ~ACX11 VU1 2Z•HAAo73 15141 PAGE 27 

uu I IRUOI STATEME~! 
18•• UU56 1121~2 READ I •ova CA11•rA2 
1187 U6UI 111733 BHI EAASX~ 
1881 e1n62 ~1nu IW~B R2 
1189 ei6J64 152U2 Bill CAl.l•rR2 
1190 ~16366 ~6!5~2 ADO CR, 1 N2 
1191 ~16371 au161 eun1 ,I$A P'f,;ttVAR 
1892 el6374 a175~3 ee~u4 MDV •P01,(~5) 1 R3 
1893 tiUU 31l.452 BEQ ERROA! A 
1894 U6412 nnar 177777 CHP R3 1 to~ 
1195 316416 011451 lEO RUSR\i~ 
1196 116411 12U31 118211 CMPS (N3) ot 1EOI, 
1197 116414 1U456 at a R~~rtND 
1191 U6416 122321 unoJ CMPS (A3)• 1t 1 COMHA 
1199 U6422 e1U44 BNE R[ADBAD 
19U 116424 11U~2 RUOGOTIMOVS cA31 ,~2 
1911 
1912 , trNor SNOSTN 
1913 U6426 12t227 Ut25~ CHPS R2,. I QDUO!£ 
1984 U6432 U1471 eta R~Aoar 
19., U6434 121221 tlti'7 CHPB R2,. I ~DUOTt 
1986 U640I 011465 at a R~ADa! 
1911 1 ENDC 
19U 
1989 116442 ~14161 017··~ .ISR p9,1.1 TEVAI. 
19U U6446 111432 BR R£40810 
1911 186451 0U346 MOV R3,oUP1 
1912 et6452 014767 112,. ,ISR P'f, STOVAR 
1913 U6456 1U6U NUODUNIHDV C~PI•1RJ 
1914 116461 121321 118211 CHPB (R3),t 1 EDI. 
191' 116464 U14U BEQ ,ou 
1916 U6466 12U27 un~~ CMPS C R3 )o ~ 1 COMMA 
1917 et6472 01U21 BNE RUDUD 
1911 U6474 111375 08UI4 MDV RJ 1JPQI,IR'I 
1919 etn11 122121 teU03 CHPS CH1)•1t 1 CDHHA 
1921 U6514 011724 SEQ READ 
1921 nnu 126121 L7n77 011211 CHPB ·~CR11 ,t,EOL. 
1922 116514 01125, BNE ERRSX! 
1923 016516 UU61 174224 ~·' EXECUTE 
1924 016522 1U1n UUil' RUOOUTIC~R aP0\,(~51 

1925 et6526 ~UU4 ERRDATliiOT 
1926 I I'NDF S~ONG~R 
1921 ilf6531 147511 11114 ,ASCII \000\ 
1928 1 ENDC 
1'29 , !For S~ONG'R 
1931 ,ASCII I OUT or OAU' 
1931 1 E~DC 
1932 116533 Uf I BYTE 3 
1933 ,EVEN 
1934 016534 BU175 iiUU4 RUOUOICI,R •POI,CH5) 
1935 111116541 eeuu lOT )tJ<6 1936 , IFNOr I~QNG~R 
1937 tl6542 ~42U2 122 ,ASCII WDR\ 
1938 1 ENDC 
19311 , tror S~ONG~H 

BASIC~ MACX11 Ve21 22oHAAo73 15141 ~A~E 21•1 

1110111 I ASCII 'BAD QATA READ' 
11141 ,ENDC 
1942 et6545 Iiiii I BYTE il 
11103 I EVEN 
1904 116546 01650~ 081116 REASRCW I MQV CDOE C ~5 I 1 R3 
11145 116552 11U713 RUFINO I TSTB (R3) 
1946 11116554 111402 BMI ••• 1901 11116556 eu7~3 lllteln ADD ~~, R3 
1908 016562 122321 lllili12Z3 CH~B (H3)•,t 1 0AU 
19411 116566 t11716 SEQ RUQGUT 
19U tt6571 124321 00122~ CHPB •!R31ri 1 EOP 
1951 11106574 01111752 BED R~ADO~T 
1952 et6576 011146 MDV ·~·. ( ~p, 
1953 0166U iiU3il1 HDV R3,R1 
1954 11116602 01114767 012~~2 ~SR ~C 1 SK!PECI. 
11155 1111661116 ~1111103 HCV R~ 1 R3 
11156 U66U ~12611 MDV (~P)•,R1 
11157 116612 ~1111751 BR REArtND 
11158 
11159 I l'NDF INOST~ 
196111 11116614 01115213 READDT I INC R3 
1961 116616 122321 ttt377 CMPB (RJI•,I,TEXT 
1962 el6622 081304 BNE RUDUD 
11163 1111116624 ~U3ilt MDV R3r Ril 
1964 1111116626 115133 TSTB (R3)0 
1965 11116631 Ui376 BNE I o2 
1966 et6632 122312 CH~B CR31•,H2 
1961 016634 11111337 BN£ RUOUD 
1968 116636 111346 HOV R~r•( ~p) 
111611 01116641 1111111106 ~ov RI,•CfP) 
1971 016642 162716 UUY3 sua ·~· ,,, 1971 01116646 01111612 MDV S',R2 
1972 116651 31111340 HQV ·~··'~'' 11173 U6652 161116 SUB Rl 1 (SPl 
11174 11116654 162716 011002 IUS t2, CS~I 
1975 01666111 3i1!.4U BED R~ANU~L. 
11176 016662 0U7t7 1U~64 ,I$A Pc,MA~ESTR 
1977 116666 0U6U MDV (~P)•,R3 
11178 1111667~ 011316 MDV ~~rl s~, 
11179 tl6672 01i16PI MDV SP 1R! 
11111 11116674 3627U 1eeen ADO tJ 1 R3 
11181 0111670111 ate•3 MOVB Rl 1 o(H3) 
1982 01116702 ~tii3U SWAB RY 
11183 ti67B4 uno~ •ova Ri1 1 o(R31 
11184 ~167B6 3U4U BR ~EADS!R 
11185 016711 ~15316 REANUL.~ I DEC ( ~,, 

1986 0U712 ~12616 MDV '''l•.CS~I 
1987 116714 U4761 112,14 READSTR I.ISR ~- 1 STQSVAR 
1988 016721 310656 BR ~UDD~N 
11189 ,,NDC 
1991 

/-C '1 1991 
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~"2 
~"I 
~"4 

~"' ~"~ 
~997 
~991 

~'" 2111 
211~ 
2112 
2111 
211~ ... , 
1116 ... , 
1111 

114,.7 

'""' IUSU 
1U714 
U371t 
141711 
llt442 
121127 .. ~.~., 

112~34 
Ill lUG 
111112 
17,64 
177;62 
177611 

111113 

nne~ 
UU1. 

IIIIH 

... ,.7 .. ,,. 
IU"4 

111112 

111112 

II lUI 
111117 F7U6 

, ................................................. . , .................•................................ ,............ . ....•...... 
J•e•••••••••• JNTEft\IPT loiANDl.EA~ •••••••••••• ,............ . .......... . ··················································· ···················•······························· 
I 
I KBINT • KEYBOARD IN!ERIIPT SERVIC£ 
I 
I 
I 
I 

PASS ANY CHAR 1 TO •urr 1 EXCEPT II' !IGNORE I 
AND Ill C"C'I It! FLAC FOR LAfE• AC!ION 1 1 
IY BUrr 1 FULL 1 IGNORE e~AR BUT EeHn HELL, 

I 
MBINTI 

MBCOI 

DOPUTI 

1',11111 

R'oSAVRGI 
USRA"~A 1 R' 
~IHD C ~, t Rt 
•r~s.~4 
•UKB,RI 
''770ti,RI 
~II DUN 
Rloltl3 
~•co 
CNCFI,;CRSI 
P~ 1 BU~CI,R 
DO PUT 
Rio tV 
DOPUT 
CNO,LGCR'I 
DD~UT
P~oBUfT~ 

=~~~~~m 
S~"E;CR11 
s,eu~ 
Rl 1 ar,PECCR1) 
~; 

•"•' Ioili' 
•U1 1 JR4) 

I~~ RUFF I MDR t 

1 G!T TMAT CHAR"1 

I IC~ORE Ill 
I IICIJ 

IMAHW ltCI MIT 
I CLEAR AI. I. aurrERS 

ICMECK "01 

11r ORIN! RUTORED 1 BYPAS~ 
ICLUR TlLEPRINTER BUFrtR 

1 GO! I' 

1 ~0 ROOM I DO 8EI.L 

I TEMP", CI.R I I~!ER I 
II N•r.RT BELL 

2119 116722 
ZIU 116726 
ZIU 111732 
211.2 116736 
IIU 116741 
21U4 116746 
211' ... ,2 
IIU 116754 
Zll7 116761 
Zlll 116761 
21U9 116766 
2121 116772 
21U 116774 
2122 117181 
2121 117112 
2124 117116 
212, 117111 
2126 117114 
2127 117121 
1121 117122 
2119 117126 
lUi 117131 
2n~ 117134 
2132 117136 
2111 117141 
2134 117142 
2115 117146 
2116 117154 
2137 117156 
2111 117161 
211; 117166 
214i 117172 
214, 

115265 
, .. 767 
1114U 
111117 
IIUA' 
11Sl65 
IIHU 
, .. 767 
114767 
113817 
115761 
llltl3 
1UI61 
111217 
1157U 
111176 
1427U 
U27S7 
1157\4 
111376 
U2737 
IU7U 
IIUI7 

s;11121 

111111 177UI ~IIDUNI 
111111 

JSR 
•ov 
MOY 
MOY 
MOYI 
IIC 
au 
CM,. 
INC 
INCI 
JSR 
IR 
CM,. 
INE 
COM I 
lEO 
JSR 
JIR 
sec 
TSTB 
BNE 
MOVI 
NTI 
TSTI 
BPI, 
IIC 
MOVB 
TSTI 
BPI, 
MOY 
MOY 
RTS 

... 7,UTPI 
CUI 

:t:i~;.m 
•U1 1 CR41 
PQ 

!WAIT UNTZ. DONE 

1RE•INIT 1 RUDER 
I EN API,[ TP!R 1 'OR ECHO 
1WILI. RESTORE REGS"1 ANO Oft 
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2142 
2141 
2144 
2145 
214• 
2147 
2848 
2149 
2151 
21'1 
2152 
215J 
2154 
21" U7174 014U7 01l762 
2156 11171U 0U715 UUIIG 
2157 1117114 115715 Bl8111. 
2151 117111 111414 
2159 U71U 115165 BIIUI 
2161 117116 11!111 
2161 117121 ti84U 
2102 111122 eun• '"''4 
216J 117126 UU14 
2164 117131 11!714 
2865 217132 111411 
2166 111134 1U4U 
2167 117136 eti412 
2168 117141 Utl44 
2169 317142 121165 UllU 
2111 217146 nun 
2171 117151 1U565 111111 111111 
2112 1111u uun 177;~~ 
2173 817162 1112'7 
2174 U7164 315144 
2175 117166 316511 011112 
2176 
2177 117172 U4767 1157'2 
2171 117176 ~13111 
2179 111211 nne1 111111 
2111 117U4 A14767 9157~1 
2181 117211 11U54 
2182 017212 341737 Bll181 17,64 
ZIU 117221 Ul2f1 
2114 
un 111222 114167 uU'4 
2186 317226 011421 
2187 1172JI 111422 
2181 117ZU etl414 
2189 117234 1114'1 
219i 1172U 111741 
289~ 111241 121t27 IIIII~ 
2192 117244 a1un 
2193 817246 Ul714 0JUU 
2194 187252 'IIHI 
2195 117254 121121 111117 
2196 017261 BIU42 

I 
I fpiN' • TEI.EPRINTER lNTERUPT ~AND~£R 
I 
I 
I 
I 
I 
I 
I 

USED TO PRINT OUT TEXT AND ECWO TVPEoiN"1 
TO MANOI.E CASE Or ~ENDI~G R[QIIESU TO DO TEXT OUTPUT 

AND ECHO, OO£§ TH~ ORDER~ Y TWING BY roL~DWING THIS 
PRIONJ!YI 

IF £CH05PIR51 SHOWS NEED TO 00 ZND Hli,F OF PAIR[~ 
CHARS·, roN E;HO C tU 1 <C~><I.F> I 1 DO r I RST 1 

IF TEXT M~SS, IN PROCR£$~ 1 FINISH IT CTO <I.DI'1 
ELSE, ECHO', 

I 
I 
I ELSE 1 TURN OF~ I~!ERUPTS", 
I 
TPINT! JSR 

MOV 
TSTB 
SEQ 
OtCI 
CLR 
IR 

TPNXTI MOY 
AOO 
TST 
tEO 

SPECMES I MOYI 

TYPE I 

IU 
INC 
CHPI 
INE 
MDVI 

TYP£1 I MOVI 
NTS 

CLNECHO I CLR 
TRYECHO I MOV 

JSR 
ace 

MSGSUPI MOV 
JSR 
ICC 

O,PTYPEJIIC 
RTI 

I 
GoTECMo I JSR 

BR 
BR 
IR 
BR 
8R 

TPCNI CHPB 
IN£ 
•ov 
IIR 

TPCOI CHPB 
BNE 

U 1SAVRGI 
U'RAR~A 1 R5 
FILLCUCR, 
TPNXT 
FI~LCQCR'I 
Rl 
TYPE1 
1ECHO~P 1 04 
u,R• 
(R41 
THyECHO 
•iR4). 1 R~ 
CI,REC~O 
•IR41 
RI,FI~I.CMCR51 
TYPE1 

ICAU5E RTI ON REG, RESTO•E 

I SAVr.D HERE THRU•OUT ROUT I ~E 
1 SPEe IAL ECHO I~ PROGRE$91 
~~e 
I NUT ~p 1 ECHO CHAR 1 

r ILLN9C R5 I 1 F I LI.Cft C ·~I 
RI 1 .. !P8 
PC 
•IR41 
KI~D C R5 I, Rl 

P~t GE!2BYT 
GOTECHO 
TPMD C ~'I, R1 
PC 1 GEf2BYT 
TYPE 
·~~~~~tTP~ p; 

RJoCHKCHA 
PHNTO~I. 
5ULH 
ECMOBA 
TPCN 
TYPE 
RI 11J 
TPCO 
•~CHE! 1 C 04 I 
S'ECM~S 
Rl1 tl~ 
THYECHO 

I NO •t~S t • ECHO? 

1 TRY Hr.SSAGE 

1GOT ONEI GO DO IT 
iCLtAR INTERUPT 

I CHEr.K THAT ECHg CHAR, 
ILIN~ OE~ETE 
I (r.H> I (~F) &5 ECHOSP 
JRIIY .OIIT! 00 " .. " 

1 CHE~ I tC I 

.;.; I 
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2197 U7262 012114 unn •ov tgOHt¥o CR41 
2198 U7266 011722 BR SPEC•~S 
2199 I 
uu 117271 112714 U7~U PR~TOtLI HQY 0 tOt~M~G, ("41 1ST, A"D•·, INTO ECWOSPCR'I 
2111 117274 108717 lA S'ECM'S 
2112 I 
2183 011276 U2714 unz2 SEfLPtl •ov t;~LPH£5 o C R4 I 
2184 0173B2 118714 IR S~ECH~~ un I 
211~ U7J14 112111 un~7 ECWQUI •ova ·~ •• Rlltl 
2U7 017318 118714 '" TYPE 
un I 
21B' O[~HSGC 
2111 817312 142141 14611' 1'2115 ,ASCII 1 OELHEDI 

U73ZI 142115 
2111 017322 115 112 ... CRLFHES I 1 BVTE ·~'·•~z,0U 
2112 017325 136 113 CCHESI ,ASCII '!C' 
21U U7J27 Ul 1 BYTE ! 
2114 111331 14,36 COMES I 1 ASCII , !0' 
Z1U 017332 11, 112 ... ,BYTE ·~'•'l2on~ 
Z1U 01t3J6 1 tVtN 
2117 

;. /,';_ 
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2118 1 IPNOF SNOPT~ 
2119 I 
2121 I PTRINT • pApER•!APE RtADER INTFRUPT WANDLt. 
2121 I 
2122 I Cl,tlRS PARITY BIT, ·~~sHES ~~~, ~UB•oUT, AND <LP>·, 
2123 I IF CHARi WON• T PIT IN eurr; 1 SAVE IN BPSPEC (LD BYTE), 
2124 I ON EOT 0" OTHER tRHOR 1 StT WI 81 T OF BFSPEC 1 

212, I 
2126 017336 ~14,.7 111,21 PTA I NT 1 JSR R5oSAYRGI 1 CAU~E RTI O" REG 1 RES TORE 
2127 117342 112711 123714 •ov MPRBF~O, Rt 1 PO~ PUTSYT 
2128 317346 3U7J7 177"1 TST ooP~S 1 £RR~R! 1 
2129 3173'2 UH25 aMI PREOT ovrso TREAT AS EOT 
2131 3173'4 113738 17,,2 •ova OIPRBoRI I C~AR ACTER 
Z131 317360 342718 177&el B IC 1177UI,R~ 
2132 1173&~ 311414 BEQ EXITU II GN~RE ~80 C CAN'T ).4APP('II) 
2133 117366 122711 011177 CMPB ·~77.~1 1 RU~ OUT? 
U34 317372 ~11411 BEQ EXITU I I CNORr 
213, 117374 1227U 131112 CMPB ti,P 1 RW 
213~ 3174U 081436 BEQ EXITPi 1 I~NM£ \.fiS 
2137 317412 0147&7 11U16 JSR P9oPU!aYT 
2138 317416 113U3 sec EXITU 'GOT I" 
2139 111411 111161 113UZ •ova Rllo SP~PEC ( R1 l ISAVr T~IS C"AR, 
2141 311414 110211 RTS p~ 1 R£5TORE REGS 1 AND RTI 
2141 111416 112737 311111 177"1 EXITI21 •ov 1111oOtPRS oRE•'NABLE READER 
2142 3111424 1118217 RTS 

p. 
2143 011426 1527&1 111101 1111012 PREOT I 815 l~lllltl o RF!PEC I R1) 's"ow rcr 
2144 111434 ~10217 RTS PC 
214' I ENOC 
2146 

-. 
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2147 I IPNOf sNOPTP 
2141 I 
2149 I ppiNT • PAPER TAp£ ~~~CH INTERIJPT "ANOL.E:R 
21" I 
2151 I ON ERRQR1 MAKE Br!PEC NoN•I', 
21'2 I 
Zl'J U74J6 ... ,., 011~21 PP !NT I JSR "'I SA VRC I 1 c£y~£ RTI AFTE~ ~EC 1 RtsTnRE 
21H 11174~2 0167U 0B01UG HOY USRAR~A 1 R' 
21" 9174~6 012701 0237~1 HOY -'P8f~O,R1 

21'~ 9174'2 • .,737 17HH TST OIPPS 
Zl" 11174'6 1114'6 BHi "ERR 
21'8 017461 084767 00,.,, JSR P~ 1 GEUBYT 
21" 017464 183416 BCS NOCHRZ I~OT"!NG TO liE:T 
21~1 017466 1U037 177"~ MOVB RloU~PB 

21~1 017472 0011287 RTS p~ !RESTORE: RECS 1 A~O RTI 
2162 017474 0U761 011111 011112 PPERRI liS 11 1 8f~PECIR1l I 1''0 t C'1 ERROR 
Z16J 01"n 01'BJ7 177"4 NOCHR21 c~• • .,,s I C~tAR ! NTtRUPT ENAB~E: 
2164 U"IO 011207 RTS p~ 

21" 
2166 1£NOC 
2167 
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2168 I !PNOf I NOV! 
2169 I 
2171 I ~PINT • ~INE: PAINTEM !NTERUPT ~4"0L.ER 
2111 I 
2172 01,11 014'67 0UJ~6 L.P!NTI JSR A' 1S4VRC! ICAVS£ AT! ArTER REG 1 RE:sTnHr 
2173 111"14 316705 001111~ NOV u~···~·, ., 2174 01,21 312701 02~124 •ov I~PBf~O,Rl 

217' 01,24 0U7J7 17H14 TST OI~PS 
2176 ""31 1011416 BH! L.PERR 
2177 01,32 314767 00'~~~ JSR P~ 1 GE!tBYT 
2178 U"36 113406 ICS L.POff 1NnT"I"' THE•E 
2179 00,~8 110137 17H16 MOVB RI 1 01VB ·~·iT£ CHlR 
nee 0175~~ eeu~7 RTS p~ 

218~ I 
2182 u"~& ~,2761 ~11101 UB112 I.PERR I 815 ·~• arspE:C 1 Rl l I RECnR" ERRO• 
2183 01,,. anl37 17"1~ L.POHI C~A ••vs- 1 TUH' t T OF"r roR AWH !L.E 
2184 0B"U 311207 RTS p~ 

21U 1£NDC 
2186 
2187 
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2261 
2261 
2262 
22U 

BAS ICL 

2264 
22U 
2266 
2267 
2268 
2269 
2271 
2271 
zzn 
2273 
2274 
22, 
2276 
2271 
2278 
2279 
2281 
2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2298 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2311 
2311 
2332 
2333 
2304 
23U 
2336 
2317 
2JU 
2319 
2311 
2311 
2312 
2313 
2314 
23U 
2316 
2317 
2318 

U7774 
B1UU 
BUIU 

~ACX11 

lUlU 
aueu 
aueH 
IU116 
IUI21 
311122 
0U124 
0UI26 
0UI32 
0UIJ4 
019136 
311141 
0U142 
310144 
311046 
e10ue 
3108'2 
aUU4 
010169 

311162 
111166 

31BI71 
31Be72 
311174 
111191 
0U112 
310104 
310111 
110112 
310114 
111116 
310121 
010124 
011126 

310131 
010134 

011136 
313142 

VU1 

1UI65 
~627t5 
uuu 

Vl21 

IU146 
110146 
015213 
0U411 
0U2U 
II{ 776 
315UI 
aU746 
UU11 
U3102 
160301 
113515 
086311 
183513 
315316 
U337t 
015726 
U2118 
113415 

02U27 
081412 

316311 
113471 
316511 
168011 
1U464 
~20165 
113461 
115121 
313411 
~1'121 
32UU 
111774 
168101 

J21227 
311413 

au122 
~12221 

22oMAAo73 

UB141 
~43~U ~18141 
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CL~B 
ADD 
JHP 
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J '!.;.-. ~ ~ •• - ~ --. ~ ..... ., •• ----. ~ -- ~.;. •• - ~- ... .;.- .. -"---~.- .... 
I SUBRaUT I NE I AL~OC' CA~LED BV J~R PC 
I AL~OCATES AH~AV SPACE FRO~ rqEESPACE 
l qe, Rt p0£SEPVED 
l R2 •UST PO l''T TO VAR GrTS OE!TROVEO 
I RJ ~UST CONTAIN S51"A~ GETS orSTRnYED 
l R4 •UST C~NTAIN SS2•U GETS 'ESTOOY£0 
I ., MUST POI''T TO USER AREA 
l SP GOES ?? O££PER AFTER JSR 
ALLOC I •ov Ra,. ~~· 1 

MQV R~, •I ~P l 
INC R3 
MQV ·~·R1 
INC ·~ BEQ 1 o2 
CLR Rl ..... 

011121 MOV •U,•ISPJ ,. 
ALLLOOP I ASL ·~ I• 

ace ALLNOAD lo 
AOO R3 1 RI ,. MULTIPLY !R1)•(R3l•2 
BCS ERR&RAY I• RESULT IN H• 

ALLNOAD I ASL •a I• OA T~M FOR OVEPFLOWS 
ecs EARARAV ,. 
DEC ( ~Pl ,. 
BGT A~LLOQP ,. 
TST I~P I • , .... 

IIIIU AOD 12,Ra 
ecs (ARARAY J RP "OW • 2 TI"ES * ELEMO:NT~ NEEDED 1 

1 1rNor SNOSTH 
171777 CHP (A2)oi 1 SVA~ 

BEQ 1•6 
1EN0C 

ASL Rl 
acs ERRA~AY I~~ ''OW •• BYTES ~EEDED I 

111112 MOV MIFR£~1~51 1 R1 
SUB R~, R1 
•cs EHRAAAV 

110174 CMP R~ 0 HI~TAIH'l 
BLO ERRARAY 
TST IRlJ• 
BR I •• 

CLR I H1l• 
aaaau CHP •1oHJ[REE(R5l 

BLOS ••• 
SUB Rfl, A1 

1 trNor INOSTH 
177777 CHP 1H2J 1 io 1 SVAR 

at~ A~I,ITHN 

1(NOC 

177776 •OV *oNVA~o (R2)• 
MQy 1H2J•o(R11• 

.;.;f 

/-17 
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Z319 01!144 312221 MOV (R2l•l IR11• 
232t 111146 3U412 MQY R',CRZl 
2321 111151 3U3U ate R3 
2322 111152 3U342 •ov R~t•C~21 
2323 013154 3U142 •ov R1 1 oCM2) 
2324 0111H 162712 uneo sus ·~· ,.~, 
2325 
2326 1 1FNDF SNOSTH 
2327 011162 011427 BR A~I.EXjT 
2321 010164 01,22 AI.I.STRN I TST CR2)• 
2329 010166 312221 MQV CMZI•t CRt I• 
2330 111171 BIUB3 DEC R3 
2331 110172 3U322 MDV R~tCR21• 
2332 011174 019412 MOV 

"'' CR~) 
2333 110176 111162 171774 •ov R~ 1 o41R2l 
2334 011212 162762 unn 177774 IUB Ut•41R21 
2335 110211 012721 177777 •ov ••1,CM11• 
2336 0U214 0211U UIIU CMP R~ 1 MI~REECR5! 
2337 011221 11!773 81.05 ,•10 
2338 011222 1UU1 sua RII,R1 
ZU9 010224 01hU MOV CRl I ,HZ 
n•a 11,1226 "'212 INC R2 
2341 IUUI 111414 IU A~I.EXI! 
2342 011232 011311 IWAB "1 
2343 IU234 110122 MOVB R1o CRZI• 
2344 aunt 011311 SWAB R1 
nd 011241 111112 MOVB Rl 1 CR21 
2346 
2Ht 

,ENDC 

2341 1Uit42 16U6' unu AI.!. EXIT I SUB Rt 1 MI~REECR51 
ZJ49 110246 312681 •ov C!Pl•tR1 

n" 111251 auut MOV C!Pl•••l 
23'1 011252 011U7 RTS p~ 

2352 0102'4 118U4 ERRARAVIIOT 
2353 ,IVNOF S~ONGU 
2354 0U2H U2U1 1l,4 , A~c 11 \AT~\ 

23" I ENOC 
23't ,1ror I~ONG~R 
2357 I ASCII I ARRAY~ TOO I.ARGEI 
2358 1 ENOC 
23" 011261 Ill ,BYTE I 
236il 1EVEN 
2361 
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236Z 
2363 
2364 
nu 
2366 
2367 
2368 
2369 
2373 
2371 
2H2 
2~73 
2374 
2375 
2376 
23?7 
2378 
2379 
2381 
2381 
2382 
2313 
2384 
2385 
2~86 
2387 
2388 
2389 
2390 

018262 
018266 
0U271 
010274 
0U3U 
0U312 
110306 
010312 

010312 

011314 

010317 

814767 etU14 
183411 
014767 015JU 
01,65 00Bil41 
aeuu 
10,65 030043 
01U11 
0102a7 

010194 

0,1111 107 

Ill 

tlrNQF SNO$TH 
I""~··-!- ~--~~···~··.,~··•••·•~··,..;.•••t!•••o!·•~"'! ···~·· 
I I ARGB 1 SUBROUTI.NE 
I 
I 
I 
I 
ARGS I 

CAi.I.EO S¥ JSO R7 
~AI,.I.S EVAI. T~ C[T A 1oBVTE 
AHGU•ENT', AHANeH£5 To ERRARG 
IF ARG NO GOOO 

JSR 
BCS 
JSR 
TST 
BNE 
TSTB 
RNE 
RTS 
1 ENOC 

P.,EVAI. 
EHRAR~ 

PC,INf 
rAC1CH5) 
EHRAR~ 
r AC2•i C R5) 
ERRAR~ 

ERSQR I 
ERi.OGI 
ERRARGI lOT 

·~ -

, 1 ror s~ONG~R 
I ASCI I I ARGU~ENT ERROR• 
I ENOC 
, 1 rNor s~ONG~R 
I ASCI I I ARG' 
I ENDC 
1 8YTt 
I EVEN 

) 
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2391 J ,..;. •• • "'!' ••• '!'•••7•·•~· ••• •-•~ •-"!'~•··~ •• -~·-· ~-· •s •• • • 
2392 1 SUBROUTINE IIIOHI•. CALLED av lOT 
2393 I PH I NTS [-ReM MESSAGE r•o~ •rTEA lOT 
2394 I •• ~£STROVE~ 
23" I R1 PRFSrRVE~ 
2396 I RZ 1 R3rA4 UNll!rD 
2397 I .. , MUST PC I•T TO USER ARU 
2391 I SP RESET TO EMPTY STAC~ 
2399 I p~ OD£S ~eT RETURN 
2481 818321 311681 BOMB I HOY I~P)rH1 
2481 811322 8U7U UUIIG HOY U~RARU 1 R' 
2412 8U326 U6586 818114 MOY PQI,IR~IoSP 
24U 811332 II,.., UU76 c~• DDEVIH'I I CAy![ HES OUTPUT TO TTY 
2414 818336 IU7U 811136 111134 MOV ·~I.MN!!Y, ceLUMNI"" I SE T•UP TTV roo COL 1 COUNT 
2U5 118344 .. .,., 111134 ADD R' t COI,UM~ I ~5 I 
2416 IU3'1 114167 111176 JSR "'•"s~ 2417 IU354 115 IU ,avn c•,v 
2481 , I rNa; SI,ONG~N 
2419 118356 145 ,ASCII '~' 2411 1£NDC 
2411 Ul357 Ill ,8¥TE 
2412 1 EVEN 
2413 111361 UZUI IOMINXI MOYI c•u•••• 2414 UU62 t11483 IEQ I!IMIOQN 
2415 1U364 114767 IUU6 JSR P~ 1 PUICHAR 
2416 111371 111773 u BOHINX 
2417 111372 nun UU31 177775 IOMIOON I CMP LINEN!iC H' I, t', SCALAR 
2411 IU4U 183141 IHIS IQMIJHP 
2419 118412 114161 111144 JSR 

·~··'~ 2421 111416 141441 UIU4 14!'14 1 ASCII t U !,INE I 
11.1414 141516 141 

2421 IUU7 ... 11¥TE 
2422 ,EVEN 
2423 U1421 8U511 .... ~. MQV LINt•oCUI 1 R3 
2424 IU424 112415 II,T BOMIN~~ 
2U5 BU426 111165 181142 ~ov AI t f A~21R' I 
2426 IU432 ,.,.., 111141 CI,A rAClCH'I 
2421 IU436 011414 ·~ IOMIOK 
2UI 11.1441 1UI65 81114~ BOMINUIMOYI Rl,rA!;2•11Ril 
2429 111444 111165 118142 c~~• rAC2CH'I 
2431 1114'1 111311 SWAB •• 243, 8UUZ 111165 1111~1 MOYI AI 1 r Ayll A, I 
2432 lil416 115161 111141. CI,AI rACl+,CR'I 
2433 11.1462 UI1U 143tll 111141 ADO ·~3tlt;rA~lfR5) 
2434 111471 114161 117231 IO"BOKI JSR PyoNUMOUT 
243, 111474 114161 816752 JSR ·~·"'~ 24U 111111 Ill 112 Ill ,IVTE CR 11,rol 
2437 IUII4 1 £Y£N 
2431 111514 111161 111H~ BO"IJMPI ~MP UAOY 
2439 J;L;t. 
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2441 J 
2441 I BurCLR••INIT 110 DEY, avrrrR HFA~Eos 
2442 J 
2443 I CAI.LI JSR ,c;,au~QLR 
2444 I 
2445 I USES R2 AND RJ 
244t J 
2447 11.1511 816112 811112 BUrCLRI •ov KBHO C H, 1 H2 JKEYOQARO 
2448 111514 ~12213 MOV IHIJ+iHJ 1 BUH'1 STaRT 
2449 111116 111722 TST !RZI+ !SKiP TO SGET1 
2451 111521 11.8322 MQY R~t IA21+ 
2451 811122 111322 MQY R3.t CR21+ 
24'2 111524 1unz MQV R3 1 (A21+ 

TlLEP•INTER 24'3 111526 Bl4761 818132 JSR P~,sunP JCLlAR aurrt• 
24'4 
24'' ·rNor SNOPTP 
24'• 111532 112782 1237!1 M y tPP&r~D 1 A2 I PAPER TAPE •U~CH 
24'7 111136 114761 814774 JSR P~ 1 IN[!BP 
24'8 11.1542 11Z7U 123714 MOY ,A8fH0 1 A2 JPAPU TAPE •EIDER 
24" 111546 814761 8147~4. JSA PC 1 INI!Bf 
2461 ,tNDC 
246l. ,I rNa; SIIOI,P! 
24~2 111"2 3U712 1241124 HOY ·~P&rHO,R2 
2463 '11"6 314767 ... ,4 JSR PC 1 I N'lfBr 
2464 1ENDC 
2465 
24 •• 111562 U1211 
2467 

ATS ,; 
2468 
2469 I 
2471 J aurrp·•INIT TE~EPR IN!ER aurrER HEA'ER 
2471 I 
2472 I CALLI JSR P9t IU~!P 
2473 I 
2474 I USES Rl AND RJ 
241' I 
2476 Ul564 ~1U12 lUlU IU,TPI Mgy TI•NO c "''I R2 JTE~EpRINT[R 
2477 118578 ~u2n HOY CR21•iR3 1Burr·, START 
2478 au572 U2Z22 CMP CR21+t CR21+ I PT 1 TO YG£T2 
2479 111574 0l.U22 ~OY A~, CR21+ 
2481 111576 811322 •ov R~ 1 !R2)o 
2411 BUUI 311211 RTS p~ 
2482 
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241~ I 
2~14 I 
24U I CHMCIIR • CHECK ASCII CWAR, roR s-tc I AL CASU 
241t I \ 

2411 I CALLI "OV t~IIAR 1 loRI ) 2411 I JSR R~1 CWKCWR 
2419 I INSTRUC, !EXECUTE 1r LI~E DEL, I(ALT MDOE>, I fl'l I 
1491 I INSTRUC 1 JEWEC, 1r C~R) 
149~ I INSTRUC, JEWEC 1 1r CRUB OUT> I OR '• I) 
2492 I INSTRUC, JEXEC, 1r BELOW •1 OR ABOVE 137 
1493 I INSTAUC, JEXEC, 1r coco sTurr 
1494 I 
14" I USES •• 14ft I 
2497 Bll612 121127 11117t CHKCHRI CHPI ••••H• JALT HoDE 
149, 111616 U1434 lEO c;Exl r 
149, 111611 UIU7 IIU7' CMPI Riollr' JALT HODE 
lUI ·~1614 1114~1 BED CCEXI! 
2U~ 1ll616 121127 .... ~~ CHPI RI 1 U~ JALT MODE 
lUI BU622 U14U 8£Q c;uJI 
1513 IU624 121127 IIIIU CHPB Rlol2~ jl •U' 
1514 1116~1 111423 lEG c;un 
lUI IU63Z '"7n TST CH31• JTO CCA> RETURN 
151t 111634 121127 111111 CHPI ••·•c~ 1517 IU6~1 111417 8£0 c;nn 
1511 IU642 • .,723 TST CM31• 1 TO RUR OUT RETURN 
~'•• IU644 121127 llll77 CHPI Rl 11i77 1RUB OUT 

m~' IUUI ,.uu BEO c;un 
IU612 121127 111137 CHPB Rlt•'• 

nu IU6" 111411 SEQ c;un 
un au6•• 111723 TST CM31• ITO LI•IT RETURN 
U~4 BU662 121117 ...... CH;I Rlo141 
2111 1U666 113414 ILO c;un uu 1U671 UUi7 111137 CHPI Rio UP 
2U7 1U674 U£111 BHI C¥!XI! 
2UI IU676 11!723 T5T CH~I• JREG·, CHAR·, RETURN .,,, 111781 11121~ CC!XITI RTS R~ 
2121 

~,).'/ 

\ 
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252~ I 
nza l eHMISET • CHEC~ JIO CHANNE~ AN~ SEToiiP INPUT ( IDEVCR5) l 
2123 I CHMOSET • CHEC~ 110 CHAN"EL AN~ SET.UP OUTPUT C OOEV I R5 l I 
252, I 
2525 I CAI.LI HOV tADDR 1 QP CODE L I ~E OTA', AFTER 't 1 ],~1 
212t I JSR PCoCHKISET CCHKOSET) 
2'27 I 
2521 ' USE$1 RltR1oR2oR3o~5 
2529 I 
2138 ' CHECK I' spECinEo CHUNEL ~ECAL !NUMBER IN RANCE A"D IIO 
zn~ l DEVICE ASSEHI~EO (NI 1 RETUR~ CD~E POR SPECiriED DEVICE 
2532 I CS4HE AS VAWE or I DEY lODrYI l 1" ~'2, ON EXIT o R1 PTS', 
ana I TO SYU AF!ER CHANNE~ ~U•BrR·, 
2534 I 
25~5 118712 012711 018777 CHM I SE Tl •ov tiTAB~E,RI 
2536 011716 311482 BR COHCHK 
2537 111710 ~una 018774 CH~DSET I ~OV tOUB~E 1 RW 
zne 1187-14 014767 111462 COHCHKI JSR Pg,EYAI. 
2539 11,8721 183421 ICS ERSXU 
254il 1187Z2 ~.,,., 111141 TST PAC11~5l 
Z54l 1187Z6 111.117 IN[ ERCHAN 1 HVST BE INTEGER 
2542 118731 a usn 811142 ~OY FAC2C~5l, R2 
254~ 818734 IIHU lEO OYTIU !TTY • £V[RYT~ING SEToUP 
2544 0ll736 u.un ~ova CRI) 1 ~3 JPIRST TABLE ENTRY 
2545 118741 uuu ADO R5,U I PT5, TO ACTUA~ RYTE 
2546 11.87•2 821227 818182 CH~ R2,12 I ~U CHANNEL NUMBER C CUROENTL Y I 
2547 811746 181817 IHI EACHAN 
2548 111751 !tUB I ADD Rii 1 AI 1 ENTRY IN ! U~E or O£V'1 coo~ 
2549 118752 111813 •ovs CRIIo IR3t JCODr. INTO IOEV OR OOEV 
2551 111754 aB1414 au EMCHAN 1 H£A'IS NO OEV ICE !HERE 
255l 118756 111112 HOVI CRII ,~2 
2552 111761 a~aze7 OUfiUI RT~ p~ 

2553 I 
2,4 IU7U Jlll67 UV56 ERSXUI JMp ERRSX~ 
25n I 
2'56 IU766 311114 ERCHANI loT 
2"7 ,I,NDr S~ONG~R 
2551 118711 341514 U5 ,ASCII \gCE\ 
2t59 ,ENDC 
nu ,I,Dr S~ONG~R 
216~ ,ASCII og£YI~E CHANNE~ ~~RDO I 
2~62 1 ENDC 
2563 IU77~ Ill ,BYTE • 2164 ,EVU 
2565 I 
2566 I 
2567 111774 176 OT4BI.El ,BYTE wmT~ 2561 oiYDr 
2569 ,BYTE I 
2571 ,ENDC 

,....... 
2571 ,trNor UOPT~ ;n-;;, 
2572 311775 112 ,BYTE 2 
257J ,ENDC 
2574 oi'D' SNOI.P! 
2575 ,BYTE B 
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Z'7t o£NOC 
2577 ,trNDr INOI,I'I 
zn• 111776 114 ,8¥TE 4 
2579 1 tNDC 
2511 I 
2511 111777 177 IT ABLE I 18¥TE IQEY 
2512 ,1ror INO~T~ 
2Uf ,BYTE I 
2U4 1 tNOC 

INOPT~ 251; ,trNor 
2516 IUIII 112 ,8¥Tt z 
2517 ,tNOC 
2511 1U111 Ill ,nn 
2519 
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U91 '·-··~'!···,··~'!'···'!···---~.:. ... .;. ... .:. ... ~-------~·-·· 
2591 I SUBROUTINE ICL~YARI' CA~L£0 8¥ JSP PC 
2592 I CLURS VAliS. TQ SCALAR ftRQS 1 NULL STRINGS 
U93 I l~SQ INITIAL Iii!$ RANDOM NO GEN 
Z"4 I Ill OESTRQvtO 
25" I R1 1 R2 1 RJ 1 A4 UNUSED 
259t I 115 MUST PO I"T TD US£11 APEA 
2f97 I SP GDFS NO "EEPU ArT£11 JSII 
2591 IUIIZ 1U7U UZHl 1181t4 CLRYARIIMOY lfZU~ 1 RND1 C R5 I 
2599 lUlU 1127., 163Z'1 111166 ~av tlU2~1,RN021R'I 
2tll nuu UUII MOV (1151 ,HI 
2611 ~11121 1211., 111114 CLALDD,. CMP Rio LO~Rt£ C R5 I 
2612 1UI24 113121 RHIS Cl,llrR~£ 
2613 111126 121127 177775 CMP 1Mito~ 1 SCALAR 
2684 IUI32 uuu BLQ CLROM 
26U 
2616 oi'NOr SNOITM 
2687 nuH BZU27 177777 CMP IRitoi·,svu 
2ua nU41 111414 8£0 CI.RSYAR 
2689 1ENDC 
2611 
2611 111142 112721 177775 HOY 1 1SCAI.AIIo 11111• 
2612 311146 1.,811 CLA CMII 
26U 
2614 , lrNDr SI'IOST~ 
ZU5 111151 111411 Ill ... 
261t 111152 lUlU CLUYARIMOY 1~11•• 111m1 
Z617 1 tNOC 
Z618 
2619 111154 lUlU MOY l~ll•t IRII 
2628 lUI 56 lUlU MOY IRII•t IIIII 
2621 nuu U2711 111114 C~~OM I ADO ~~.u 
2622 111164 nl7" BR CI.RLD~P 
2623 111166 115121 CLR IRII• 
2t24 111171 nee., 111111 CLRrREE I CMP RI 1 ARNAYSIR" 
26U IU174 111774 BLOS ••• 2626 111176 11.6565 118111 118112 HOY AMRA¥,1 115 I, HI rRtt I P" 
2627 n11u IU,., 111114 010172 MQV LQ,RHCR'I I ~OIYRCR'l 
2628 111112 IU565 111114 911114 MQY LOrRt~ C R' I 1 HI SYR f R' I IEMPTT STRI~G STORAGt 
2629 111121 11Z7U UIU3 UIIJZ MQV 1~3, Gf8CTRCR5 I 
2631 111126 016511 111114 MQV PO~(R~l 1 Rl 
2U1 111132 112721 177777 MQV .. ,,,~.,. 
2632 111U6 115121 CLR IIIII• 
2633 111141 121165 111112 CMP RI 1 ~1MITIR'! 
2634 111144 111774 BLDS ,•6 
2635 a11146 311U1 •n p~ 
26J~ 

;;.;;.1 
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26~7 J ••••!!••,t•••!!•••!••'P••••;••!!••"·~•·•~'!'•••!•••i. 
2631 I SUBROUTINE 'DIVTIN! CA~LED 8¥ J~- PC 
2639 I DIVIOU R~ 1 R4 By DECIMA~ U 
Zt41 I 11'1 1.R1 1 RZ UNUSED j 
2t41 I R~ 1 R• I! TM£ 31 BIT UNSI;NEO INTECER TO DIVIDE 
2642 I R' UNUSFO 

/ 

Z643 I SP . COt!S 2 11EtPEN AF"!ER JSR 
2644 1111'1 Bl27'6 Ulll~4 OIVTENI MOV t~<to•!•P·I 
264, B111'4 322713 Ullll D.l VLOOP1 CMP ., ...... ~ 
264t B11161 uuaz hi I ••• 2647 B1116Z m62183 uuu &00 tl311119oR~ 
2648 S11166 IUU4 RO~ R4 
2649 111171 116113 RO~ d 
2UI 111172 t1531t DEC CfPI zu, IU114 113367 IGT O(V~OOP 
2•'z 111176 142783 178111 81C .,11111oR~ 
20n euzu mnnt TST CIPI• 
2~'4 111214 111217 RTI p~ 

26" 
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2711 UU71 nnu OtC ,,, 
2712 11U72 113~75 IGT ••• 
27U 111~74 UI1Z1 aR· ONPUQ 
2714 111376 861612 DNP I GNO I AOO ''''•"2 
2715 111481 ~11717 BR ONPBAQ 
2716 1 tNOC 
2717 ,tOT 
2711 

)-30 
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2719 ~OUNr.t r I I.E ., 
~721 I.,.,.. ~~···!·•~!··•~·······~···~·-·.;. ... .;. ... '!•••:-• ••• 
272~ I 
2722 ' tVAI. • EVAI.UATE EXp~ESSieN 
272~ ' 2724 I CAl. I. I •ov tYSEUAREAl 
2725 I •ov t~UCK Sa!l,R4 
2726 ' •ov [~WAR 1 PTN',l,R! 
2727 I JSR P~ 1 tVA~ 
2728 I 
2729 I USE! AI, I, REGS, 
27~1 I 
2731 I RETURNS I Cl Iii! sEz 1r ST~ING VA~, 
2732 I Cl. 1r ~OT STOI''G 
273~ ' 2734 I RETURNS VAI.UE IN rAC1CN~I, FAe21H~I 
2735 I 
2736 111412 1216U EVA\, I CMP ,,R4. 
2737 111414 183406 81,0 BPOI, 
2738 111486 IU746 teUJ' •ov loTEq~o•!5PI 
2739 111412 01UI4 MR OPERAND 
2741 111414 IU746 IU233 UH!NUSI •ov • 1UNAHY, .. CSP) 
2741 111421 3216U CMP SP 1 R4 
2742 111422 1835U BPOI.I 81,0 ERRPOI, 
2743 111424 112112 OPERAND I HOVB CR11+1N2 
2744 111426 312141 BGE VARBI,~ 
2745 1114311 129227 teU75 CMPB R2 11.JI,IT1 
2746 111434 181475 BEQ 11.1'1 
2747 111436 121227 teU7~ CMPB RZ,,, II.IT2 
2748 111442 nun BEQ II,IT2 
2749 1111444 121227 UU74 CMPB R2 1 1 1 ti.IT 
2751 111451 111512 IEQ ri,IT 
2751 111452 121227 nn" CMPI R2 1 1 1 1,PAR 
2"2 111456 ~•uu BtQ I,PAR 
2753 111461 121227 181234 CMPB R2 1 I,~INUS 
2754 111464 111753 8£0 U~INU~ 
2755 111466 128227 UUJ2 CMPB R2 1 1,~1,US 
2756 311472 ~117~4 BEQ OPE~ AND 
27, Z\1474 121227 UU62 CM,B R2 1 1 1[N 
2758 ~11511 211537 SEQ GO TOrN 
2759 
2761 oi'NDr INOST~ 
2761 111512 121227 IUU7 CM,B RZ 1 1,~QUOT 
2762 311506 111433 SEQ GOTDQ! 
2763 3U511 120227 UU'~ CM,B Ri 1 • 1 ~QUOT 
2764 111514 ~11812 SNE ~OQUO!E 
2765 311'16 311167 IIU31 GO TOOT I JMP QYOTE 
2766 I ENOC 
2767 
2768 111522 042712 177411 NOQUOTE I B I C 1lfHIIoR2 

.?31 2769 aun6 1627U 111263 SUB 1 1RNDI.oR2 
2771 a una I lUI~ AS~ RZ 
2771 11115J4 nnz7 111144 c", R2 1 HB~5ENO•UBLr5 
2772 311541 181865 BHI ERRSX' 
2773 311542 362702 nnu ADD ·~2, ·~ 
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2771 nu•• ~617U ADO 'Cr~Z 
2775 eu"• 185712 TST CRZI 
277t 111"2 313112 IGT ,•6 

\ 2777 111"4 110167 112748 JMP tRRU'N 

) 2771 111561 161237 ADO C~21o~C 
2779 111562 318121 TABL£51 ,WORD I lfN~( 

27U 111564 388101 I WORD e p~" 
271~ 311566 311448 1 WDRD SINrNo!Ae~!5 
2712 111578 311446 ,WORD COSFNo! ABL!5 
27U 111572 111454 ,WORD S~R,NoTABL!5 
2714 111574 111478 I WORD A !NFNoT ABL!5 
27U 111576 181476 1 WORD EXPrN•! ABLU 
271t 311UI 311512 ,WORD ~OGrNo!AB~!5 
2717 IU6U 088111 ,WORD I I A~~ 
2711 111614 311662 1 WDRD INTVNoT A9Lt5 
2789 111616 I IIIII 1 WORD e J !:GM 
2791 
2791 ,IF NOr INOST~ 
2792 111611 eeun 1 WORO e u• 
279~ 111612 BUill ,WORD I LE.'l 
2794 811614 I IIIII ,WORD I ue 
27" 111616 111111 1 WDRO I CH~S 
279t 811628 ~IIIII 1 WORD I POS 
a797 111622 ...... 1 WORD I !tr. 
2798 111624 I IIIII 1 WORO • VAL 
2799 111626 I IIIII 1 WDRD • srq 
zeu 1 ENDC 
288~ 
21e2 011626 i~~mo •,•2 zan 911631 ,., .. , 181141 C~R rAC1CM51 
2184 1116H 11,.65 181143 C~RB rAc2•lCR51 
ZIU 811641 112165 111142 MOVB CRU•rrAC2CR51 
Zllt 111644 118167 UIJ16 JMP O~RATQR 
2187 111651 01UU 118141 ILIT21 C~R FAC1C~51 
nee 811654 011416 u I~ITC9M 
nn 111656 112165 0101<1 FLIT I MOVB C "" •o ~ AC1•1 C R5l 
2111 111662 112165 ~~ee•l MOVB CR11•oFAC1!R51 
21U ~11666 11216, ~IU4J ILITCOMIMDVB C H11• 1 FAC2•1 C R" 
2112 ~11672 112165 IU842 •ova CMll•oFAC2CR51 nu 11.1676 nun BR OPRATOH 
2114 1117~1 084767 177476 LP&RI JSR P~ 1 EYAL 
~115 
21U oi~ND' INOSTH 
2117 111784 11341, s~s LPSTRNG 
21l.l 1 ~NOC 
2119 
2121 U1716 122127 U82J7 CM,B CRU•et 1 RP&R 
2121 111712 uun BEO O~RATQR 
2122 111714 181167 ~Ut24 tRUUI JMP tHRSX~ 
2123 

.:l-3 ;J-2124 ,!,NOr INOSTH 
212' 111721 122127 118237 LP!TRNC I CMPI CR11•it 1 RPAR 
2126 111724 11137~ IN£ EHRSX~ 
2127 ~U726 1111H 1117t6 JMP 50PRA IR 
2828 1 ENDC 
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2129 
zue 111732 eenu VARBLE! SWAB u 
2031 111734 1UH2 IISB CM11•eR2 
21~2 11,1736 a61512 400 (H51oM2 !COLLECT orrsq 
2833 ~11741 121127 UU" CMPS CRU 1 t 1 ~PAR 
2134 31.1744 ~~1421 8£0 VARSS 
zan 
2U6 oi'NDr SNOST~ 
2n?' ~11746 ~21227 177777 CMP 1~21ot 1 5VU 
2838 111752 38141, au S!RGJMP 
2139 ,ENDC 
2141 
2041 1117'4 022227 17777' CNP C~21•ot,SCALAR 
2142 111761 111476 an YARND~S 
214J 111762 311212 MQV CH21 oHZ 
2144 111764 381474 SR VARNO~~ 
284, 
2846 ,!,NCr SNQST~ 
2147 111766 311167 1Ut66 STRGJMP I JHP S!RGVAR 
2848 ,tNCC 
2849 
2151 011772 aee8U ERRPDLI ID! 
2851 ,I,NDF S~ONGEM 
2852 11.1774 ~'21U 11J ,ASCII \PC\ 
285J 1 £NDC 
2854 1 IFCF S~ONG~R 
2155 ,ASCII I £XPR~551 0~ TOO ~O•PLt~' 
2856 1 ENDC 
2857 811777 Ul , BYTE e 
2851 1 EVtN 
2859 auue 111167 U22~t GO,OrNt JMP rN'N 
2161 
2861 olfNCr SNOSTH 
2162 ~12114 311161 nun ERRMX21 JMP tMRHI X 
286J ,ENCC 
2864 
2165 312111 IU201 VA ASS! INC R' 2866 312112 113767 ·~~ E~RPO~ 
2167 112114 a1U46 •ov R2 1 •C~PI 
28&8 312016 184767 171~·· JSR PC 1 tVA~ 
2109 
2871 ,lrNor INOST~ 
2871 312022 113771 acs EHRMXZ 
2172 1 ~NDC 
287~ 
2874 312124 0U767 013,44 J:5~ pg, IN! 
28, 0121JI 01'765 IUI40 TST r AC1 C ~'I 
2876 IUIH 311838 !NE tRR$52 
2877 112BJ6 121127 811237 CMPB CM\1 1 f 1 RPA~ 
2178 012142 111427 BEO VONU~ 
2179 012144 122127 011ii<J CMPB C M\l•ot 1 CONN A ~233 
2181 312151 ~01321 SN£ tRRSX~ 
2181 3121'2 uu•• un•2 •ov r AC2 C R' lo • C SP I 
2U2 012Z56 ~14767 177321 JS~ Pg 1 EVAL 
2113 
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2884 I IFNOF SNOST~ 

zen 012162 U37" ICS tRAM Xi 
aeu ,ENOC 
2887 
zen IU~64 ~U767 003~04 J5R P.oiN! 
2889 01217~ ~"765 0aa~4• T5T FAC1C~" 
289~ 012~74 eauu IN[ EAR5U 
2891 0U~76 122127 00U~7 CMPS CH11• 1 t 1RPAR 
2192 0121U 001304 BNE EARU4 
2893 012114 016503 30U42 MOV FAC2CM51 1 R3 
2894 112111 1U402 8MI EHR5U 
2895 012112 012691 •ov C~PI•oRI 
2896 312114 011417 8R V!WOS~ 
2191 IU116 01U67 004454 ERRS521 JMP EHRSS~ 

2891 112122 0.,231 V0~£551 INC R1 
2899 112124 012733 177777 •ov ••s., R~ 
29U 012131 016508 0081il42 HQV FAC2C~'I,Aft 
2901 012134 180711 VTW055 I BMI ERR5S2 
29U 012136 012U2 •ov C~PI•oR2 
29U 
2914 I I'NOF INOSTH 
2915 012141 U1227 177777 CMP CH21 1 1i 1 SVAR 
2916 012144 011182 8NE ••• 
2917 012146 011167 IIUiillil JMP STR~AHR 
2918 1 ENOC 
2919 
2918 112152 0U7H 0fil4232 J5R P~o~o.GET 
2911 012156 0U2U au~•• VARN05S I HOV CR21• 1rAC1cR51 
2912 112162 1112U UIIH MQV CR21o[AC2CR5l 
291J 112166 1UU3 OPRATOR I HOVB CR11oH3 I NEXT CHARACTER 1 

H14 112171 12U27 UUI1 CMPB R~,,.~o~ 
2915 012174 31il14J7 SEQ 00 I TNUW 
29H 012176 120327 nun CMPS "~ 1 1 1 ~0TO 
2'17 312282 111434 ItO OOITNUW 
2918 012214 12U27 001227 CMPB R~ 1 1 1 UPARRO 
2919 012218 1136•1 a~o ~RRSX' 
2921il 012212 ~116'2 MOV C~PioH2 !P•tV!~US OPERAT~A', 

292~ 112214 1212Z7 011227 CMPB R2 1 1 1 ~PARRO 
2922 112221 11i4U 8~05 00! TNUW I JUH• lr ., 
2923 012222 120227 ~U231 CMPB Ra,.,~~AS~ 
2924 112226 111417 a~os PAEC2 !JUMP 1r • 0~ I, 
2925 ~12231 120227 0U2J4 CMPB R2 1 • 1 MINUS 
292t 112234 111411 a~os PR[C~ IJUHP tr • • OR UNAR'f' 1 

2927 0122~6 120227 1112'4 CHPB R2 1 1 1 ~Q 
2928 112242 111403 a~as PHEC4 I JUMP 1r a <> <• >• < OR >', 
2929 0122•• 120327 081254 PRtC'I CMPB ·~···~Q 
29~i auue 111427 8~05 NOfNOW IJIJMP lr AllY OP£RATOR'1 
2931 1122'2 121327 0112~4 PREC•I CMPB R~o. 1 HINUS 
2932 0122" 111424 a~os NOTNOW 1 JliMP rr .. UNARY o I "R ,., 
29H 012261 1UU7 01123~ PRtC3! CMPB R~ 1 ·,~~ASH 
2934 012264 111421 a~as NOT NOW I JUMP Jr • I OR t 1 ~3tj 29U 012266 1203Z7 011227 PR!C2! CHPB R3 1 ., ~"RRO 

293t 012272 11141~ 8~05 NOT NOW IJUHP IF ., 
2937 012274 ~•'u OOITNOWICV R2 J(E I r:·, leB+ I DO T~E • ''OW 1 

2938 312276 15t6S2 B(SB C5PI•oR2 

BAS !CI. MAC XU VU1 22oHARo73 15!41 PACE 4<•• 

2939 312311 1627B2 010226 sua *tUP&RR0•~ 0 R2 
2941 BU3B4 ~u2n ADO R2oR2 
2941 1123'6 Ul702 ADD o;, R2 1 JUMP TO DO T"E AP•ROPO( AT~ ~PER AT! 0'', 
2942 012~11 061207 AOD tR21 1 PC I~EfT OPlRANO IS 0!SP1 1 2rS•l, 
29H 012312 UU62 TA9~E21 I WORD UP&RRQoTl8~[2 IRIG"T O•tR4'0 IS FAC1tR,) 1 FAC2(H~l, 
2944 B12U4 311124 I WORD S! ARofABt.t2 
2945 012316 0111'4 I WORD S~AS~•! AB~E2 
2946 112320 IIUU , WORD P~US.!ABt.E:~ 
29<7 312322 01U5~ I WORO UNARh!A~I.U 
2948 012~24 0101'2 I WORD MINUh!AB~n 
2949 312326 nee•2 I WORO T~RH 1 NoUBt,£2 
2V5iJ ~12~31 0165•6 01a11•2 NOT NOW I MOV FAC2CH5Jo•CSPI H~ ,G, A•B• ) OONT 00 T~E + YET 1 
2951 0123J4 ~20604 CMP SP 1 R4 
2952 012336 11il3411 81,0 [~R~D' 
2953 012341 0U546 310~41il •ov rAC1 ( ~" o• C SP I 
2954 012344 ~1U46 MOV AJ 1 o(~PI 
2955 012346 ~85201 INC R1 
2956 ~12~'· 011167 171~51 JMP OPERA NO 
2957 312354 3U241 TERMINI CI,C ICARPY OFF' MEANS NUMERIC RESU'T, 
2958 012356 011217 RTS ·~ 2"~ 012361 aaau7 171~16 ERRP051 JMP [RRPO~ 
2961 112364 110767 1170&1il MINUS I JSR P.oSU~STK 
2961 012371 an1n un~~ UNARY I T5T rAC1CH51 
2962 ~12~74 31!.414 B[Q UINT£~ 
296~ 0U376 ~U7U Ulllll IUUI ADO f111Uio F AC1 C R51 
2964 112414 011671 BR OPRATOR 
2965 312406 0U4U ~Uiil•2 UINTE~I NEG rAC2CH51 
2966 312412 11il2265 eve OPRATCR 
2961 012414 ~12765 044iilllil lm0041 MOV 0~4file.orAC1(R5) 
2968 012422 ~.,16, uu•• C~R FACiCM~) 
2969 ~12426 0836'7 BR OPRATDH 
29" 0124~1 114761 1751~6 P~USI JSR P(: 1 ADQSTK 
2971 312434 001654 BR OPRATOR 
2972 012436 012707 013214 91U00G STAR I MQV •£RSTAR I !ERHC 
291J 012444 ~14467 992444 J5R R! 1 FPP~AV 
2~74 012450 012514 , WORD TSlSTK ) T[ST TOP OF STAC~ A~O Ft,OAT IF I NT 
2975 012452 012,39 I WORO PUSWF !PUS" rAe ANO F'OAT IF N£C 
2976 312454 JI0001G 1 WORD 'M~R 1 PEHFORM MUt, T 
2977 912456 016161 I WORD POP I POP Rrsut, T 

- 2978 912461 91'166 I WORO FPPR[~ 
2979 312462 3101&7 1715~1 STAR11 JMP OPRATDR 
2980 012466 312767 013"~ 0UI01G St.A5~ I •ov tVRO I vI '[RVEC 
2981 012474 0U467 002414 JSR R' 1 FP~~AV 
2982 012,01 012514 I WORD TSTSTK 
2~83 012502 J12531 , WORD Pyswr 
2984 012504 01il0UI~ I WORO SOVR 
2985 312,06 ~16061 1 WORD POP 
2~86 012511 ~15066 I WORO FPPR£' 
2987 012'12 J~B7U BR S!ARl 
Z958 ~1U14 ~1,716 TSTSTK I T$T '''I 2989 012516 ~eun BNE T~TSZ 

?3.S 2990 012521 ~15726 TSfS11 T5T C~PI• 
2~91 3U522 ~10167 00U01G JMIO s I~ 
2~92 ~1U26 ~U13f TStS21 JMP O(R61• 1Rt!UR~ 
2993 312530 316540 ~80fil42 PU!Hr I •ov FACZC ~' l 1 o C SP) 
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2994 3125!4 nu•• aaea4e •ov r•c1t~,,, •IS PI 
29" B1U41 01:(7t1 BU TSTSl,, ,r~o•T tr INTEGU 
2996 0US42 ~U134 JHP fjR41* jR[!URN 

\ 2997 , tror SNOST~ 
2998 I OUHMY E~TRY PO I N!S rgR 'NOSTR ; 
2999 SAVC~AR I 
!U~ ARGB I 
3U1 MA~EST I 
3102 SOPRAT I 
!U3 STOSVAR I 
3U4 ERRMIXI 
3115 STPRO I 
3Ut I ENOC 
!U7 
!UO ERUYNI 
!U9 012544 0UU4 ERRSX51 lOT 
!tU , trNor I~ONG~R 
3111 312546 354523 11~ ,ASCII , ~VN' 
3112 1 ENOC 
31U , tror I~ONG~R 
UH 
!115 

I ASCII •§YNTU [RqQRI 

!116 1 ENDC 
3817 312551 lSI ,ByTE ! nu ,EVEN 
3119 
!121 ,trNor INQSTM 
uu 012552 122127 000J77 OUOTE I CHPB (R"*IIo TEXT 
!122 3125'0 011372 BNE [RRSX~ 
!IZJ 012561 0U203 MOV RZ1R! I SAVE OUOTE CMAR 1 

!024 312562 0UU2 •ov R'oR2 
3125 012564 1U721 TSTI (Mil* 
!126 012566 011376 INE ,•2 
!127 912571 020604 CMP sPoR4 
3121 3U572 U!612 B~O ERRP05 
~129 IU574 0l,U46 •ov RZo•lfPI 
3131 0Ut76 162716 00UU SUI •~tiS~ I 
313, IU6U BU146 MOV R'o•lfPI 
3132 U2614 161216 SUB RZtiS~l 
313J 012616 1a21n CMPB !Rl)*IRJ ISAME AS STARTING OU~TE CHAR 1 1 
3134 012611 nun IN[ tRRSX' 
31U 012612 315~16 OtC ,,,, 
3136 012614 ~11411 IEQ Q~NUI.~ 
!137 0U616 111602 MQV S'oR2 
3138 112621 0627U 0111U AOO liloRZ 
Jt39 012624 0147&7 004422 JS~ P~oMAKUTA 
3141 012631 012616 MOV I'PI*,CSP) 
3141 012632 000167 00U24 JMP QYOTB~M 
3142 012636 022626 QUNU~~I QHP (~PI*I ISPI• 
3143 012641 012746 177777 GO TVA~ I MOV ••l.··t~'' ol-3 (, !t44 012644 0114U BR SOPRA A 
3~45 I tNOC 
314t 
31141 012646 311167 U03~1 
3048 

ER,D021 JMP ERRPOZ 

BASIC~ MACXll V021 22•MAih73 15!41 PAGE 44o6 

3149 1lrNor INOSTH 
3151 112652 014767 003532 STRGARR I JSR P~o~OCGET 
3151 012656 010406 BR S!RGBTM 
31152 012660 01'722 STRGVARITST CR2J• 
3153 012662 026227 01UI2 177777 CHP 2IR211h1 
3154 312671 011401 BtQ S!~GB!H 
31155 012672 311202 MOV (R21o ~2 
3056 012674 111203 STRGBTH I MOV (H~) 1 H3 
3051 312676 020327 177777 CHP R3oJ•~ 
Je58 012702 301156 B£0 GOTVA~ 
31159 012704 020604 CMP sP 1u 
3161 012106 103757 81,0 EAPDU 
J061 012711 305846 C~R •(SP) 
3162 312712 111316 •ova (~3) oiSPl 
3163 012714 314167 014332 JSR P~1MAK£STR 
3064 012721 126627 010102 0U226 SOPRATR I CMPB 2 ( SP) I. I AMPERS 
31165 012726 001434 BEQ CONCA! 
3066 012730 121127 0~0226 CHPB ( R~) 1 1·1 AMP£RS 
31167 012734 301422 BEQ AMPWA IT 
31168 312136 126627 000ea2 0102J5 CMPB 2(SPI 1 0 1 TERM 
3169 312744 311217 BN[ ERRSX' 
31171 012746 012U8 •ov I~P)• 1 Re 
Jl71 012751 015126 TST ~~·~· 3172 012752 011602 MOV ( ~p) 1 H2 
3073 012754 010016 MOV ABo (SPI 
3~74 012756 315201 INC Rl 
31175 312760 311416 BtQ SOP AX J C"ECK NUll, H• I NCi 
31176 012762 062731 0~1U2 •oo ·~. Ra 3177 312766 0106U •ov SP 1 R3 
3178 012771 un•1 •ova R~l•(~l) 
3079 312772 011303 SWAB ~3 
3UI 012774 11U41 •ova R~o•(~l) 
3Be1 012776 3U261 SOPRX I SEC 
3182 0131111 011112 JMP (R21 
3~83 013112 112146 AMPWAI T IMOVB IR11*r•(SPt 
31184 013304 0114767 176F2 J$R P~ 0 EVA~ 
3085 ~1!110 183743 aes SOPRA!R 
3156 01!U2 ~10304 ERRHIXI lOT 
31187 ,trNor I!,ONG~R 
3U8 313U4 35U16 115 ,ASCII \NSH\ 
3U9 I ENOC 
31191 ,JFDr I~ONG~R 
Jl91 I A!C II 'NUMB~RS A~O STRINGS MIXlOI 
n•2 I tNOC 
J09J 013U1 ~01 I BYTE 0 
3390 1 EVEN 
3119!5 013121 321627 177777 CONCAT I CMP t~Pith1 
J096 013124 011102 BNE CATNOT 
3097 013126 022626 CHP C~P!•; (5P)• 
3098 313130 01111733 BR SOPRA !R 
3199 01!132 316U2 001004 CAT NOT I •ov 4 I 51'1 1R2 ;L3 '7 
JU~ 013136 ~29227 177777 CMP R2tl•~ 
3101 013~42 011814 8NE CAT~ONG 
3102 01!144 3126U •ov (~PJ•1RI 
310J 313046 005726 TST (~PJ• 
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SU4 ~UUI 811816 MQV Rl 1 CS~J 

n" 113152 ne4•4 IR CATCOH 
suo 313154 IUUI CAtLONG I C~R Rl 
SU7 3131156 1H2~1 1158 CRZI o~B 
SUI ~13161 111U3 •ov ,~,, .~3 

3189 11SI62 ~2UU CH~ SP 1 R< 
3111 113164 183671 BLO EH~DU 
3111 113166 1151146 Ci.R •CSPI 
3112 lt3171 111316 MQV8 C RJ) 1 C SPI 
3113 113172 ~UB16 ADO Rll 1 CSPI 
S114 113174 321627 mtl377 CMP ,~,, ,t377 
3115 11SUI 11U42 BHI [HRSTH 
31H B13U2 0UU2 •ov SP 1 R2 
3117 B13U4 0627U IUU6 ADO •toRZ 
3111 113111 114767 1114136 JSR P~ 1 HAK!;STR 
3119 113114 BU6U •ov CJPJ•oR3 
3121 ~t3116 IUUZ eBIU4 •ov 'l"loR2 
3121 113122 JUIIII C~R Rll 
n22 B13124 uuu 1158 CRZ) 1HB 
3123 313126 111316 IUU4 •oY R~,4C,PI 
3124 lt3132 uun •DD RI 1 R3 
3U' a13134 162713 IUIIJ ADD ~~~~!oR2 JUt 113141 312612 MOV 
3U7 1113142 IU12. TST ,,,,. 
3UI 113144 lUlU Ci.~ Rl 
3129 113146 151211 BUB CRZ) oHI 
3131 113151 362712 nun ADO t~,RZ 
3131 a13154 112223 ~OVB CRZI•o CRJio 
3132 113156 3U311 D[C Rl 
3133 113161 UU75 8GT ,.4 
313~ STPRO I 
313, 113162 111611 QUOTBUH I HOV C~P) 1 HB 
JUt 113164 1111612 CATCDH I HOY S'oR2 
Jt37 113166 162711 IIUIJ ADO 1~ 1 RB 
3131 a13172 111241 •ova R2o•CHB) 
3139 113114 181312 sw•a RZ 
3141 113176 1U241J •ov11 R2 1 ofRBJ 
3141 113211 181641 BR SQPRA IR 
3142 1 tNDC 
3143 
S144 au2u nll167 
314, 

176564 tRRP021 JH' ERRPD~ 

314t i&~~o• S~OST~ 
3147 113286 BI81B4 ERRSTRI 
U41 .lrNor SI,ONG~R 
S149 ~~32111 152123 114 ,ASCII '~'~' 3151 1 ENDC 
3151 ,1ror SI,ONG~R 
3~52 ,ASCII l~fRING TOO t.DNGI 

d)-3 r 3153 .t~DC 
S154 113213 1111 ,BYTE ~ 

31" 1 tVtN 
3t56 1 tNDC 
3157 
31'1 EREXPI 

BASIC~ MACX11 Yen 22•MARo73 15!41 PAGt •••• 
3t59 ERSTARI 
3161 ERADDI 
3161 U3214 UIU4 ERROYR I lOT 
3162 , I'NDr SI.ONG~R 
3163 313ZU U3U7 ~~~ ,ASCII •ovr' 
S164 1 tNOC 
316' ,lrDr SI,Q~G~R 
316t I ASCII 'OYtR~J.OW I 
3167 ,ENDC 
3168 313221 ell I BVTE ~ 
3169 ,tVtN 
31711 

IBIBIIIG 3171 313222 312746 SINrNI •oY ""No•CSPI 
3172 313226 IU434 BR r~NCT I 
3173 3132311 U2746 BIIIIIIIG cosrN 1 •ov t~OSo•C SP I 
Jt74 1~3234 IU431 ~~~ r~NCTI 
317' 113236 1112746 Ullillil~ SQRrNC MQV tfQRToo(SPI 
3176 31S242 112767 118312 IUIUG MQV I'RSQH 1 S£RVEC 
3177 3132'11 111423 IR rw~cT 1 
3178 313252 112746 IU8UG ATNrN I •ov UUNoo(SPI 
3179 3132'6 IU421 IR ryNCT l 
lUll 1132611 112746 lliliiUG EXPPNI HOY .,.,, oCSPI 
3181 313264 112761 013214 BIU811G MOV t~RtXP 1 SERVEC 
3182 113272 311412 BR rWNCTI 
3183 013274 eU146 uuug i.OCrNI •oY U~OCo•CSPl 
3184 0133U 011767 111312 1811181G •oY ttR~Dg 1 SEHVEC 
SU5 113316 IU404 BR F~NCT I 
JUt 
H87 oi'NDF INQSTM 
3188 313311 1111167 171476 tRRMX91 JMP tRRMI X 
31!9 1 ENDC 
3191 
3191 313314 0111167 171t62 ER•OUI JHP ER~PO~ 
3192 313328 814767 1 7'U6 rUNCTII JSR P~o tv AI. 
3193 
3194 oiPNOr SNOST~ 
3195 113324 113812 BCC rw•cr~ 
3196 013326 081167 174168 JMP E~RARg 
3197 rUNCTJI 
3191 1 tNOC 
3t99 
3211 313332 ~12603 HQY C§PJOJR3 
3211 313334 0111112 8~E ••• 3212 313336 1111167 3111'~ JMP tRRUrN 
3213 313342 122127 011237 CHPB C~ll••••~PAR 
3214 313346 1118'1 IN£ ERRS~! 
3215 3133511 3114467 3111'*' J$R R! 1 r,SAV 
3216 31S354 112531 I WORD PWSHr 1PUSW FAC 1 F~OAT IF •ECt!SAHV su7 113356 313364 1 WORO FWNO~ rGO "0 FUNCTION 
JZU 313361 aueu 1 WORC '~'~EI 

?37 
3219 cr13362 3111448 ~~ O~RrN 
32U 313364 ~1168l FUNCK I •ov s~.~1 1 SA V£ ADDRESS OF PUS~EO IR~ 32U 313366 ~11446 MQV R! 1 oi§PI !SAVE •4 
3212 U3371 ~U7*t 81341~ MOV t~UNRH r• C!Pl I DUMMY RPUR~ ADDRESS 
3213 013374 012746 018137 MQY 1~37 1 •!SP) JOUM"Y JUMP INSTR 1 

·-· 
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~U4 nHBI IU14t ~ov R~l•l i') I AOCP er ARG~MtNT 
3215 ~P402 ~1Z1•t U0401 :g~ J!llt•tSP' J 0UI'1"'Y BR 
321t 013406 BU5U R'aRI 1SAYr. R5 VA~UE 
3217 ~13411 0U60' •ov "•"' IRE!liRN AOOAESS !TO DUMMY PR~G !N STK I 
3au 013412 014071 000052 JSR RI 1 ·R~SAYEIA0l 
321i 013416 Ul106 e0nu rUN RET I ADD , •.. 'Sl! 1 PeP DUMMY PROGRAM / 
3221 013422 BU614 MOV 1,,,.,.4 1 AU TORE R4 
li21 113~24 ~22626 CMP I~PJ•1 CSPI• 1 R~M~V( 0~0 rAC rROM STACK 
3222 ~13426 ~u0u UU41 MOV Rl,rA,1CR'J 1 STCOE RESU~ T IN r AC 
lZ23 ~13432 IU1n ~U142 •ov R1a r 4~21 "' 1 
3224 013436 110134 JMP •CA4l• 1 AND RETURN 
3225 
l22t •I'Nor SNOST~ 
3227 313441 0Ul67 177346 EARMX81 JMP ERRM I X 
3228 1 EN0C 
322i 
sale 113444 1847&7 175732 INT,NI JSR ,,, EVA~ 
3231 
3232 oi'NOr SNOST~ 
3U3 013450 183713 acs ERRMX~ 
3234 1 ENOC 
nn 
3236 1134'2 1221i7 Blt237 CMPB CR1l••* 1 RPlR 
3U7 ~13456 ~•uu tNE EUix! 
3238 013460 184767 U!UI JSR P;,IN! 
323i 013464 111167 176476 O,RrNI JMP OPRATOR 
3241 013471 011161 1770'1 ERUX91 JMP ERAS X~ 
3241 
3242 
3243 
3244 ' t' A 15 NOT e 1 r~oAT !T 
3245 013414 015116 UPARROI ST ~~,, - JIS UPPER A • 
3246 013476 e1uu BNE UA1 
3241 a1n~1 BU766 001112 TST 2ISPl JJS (.OWER •• 
3248 013504 3114"' SEQ UA1 
3249 013506 315726 TST C~P)• 
3251 313518 314467 au~u J$R ·~, r~P~Av 
3251 113514 011UIG , ~ORO ~~~ 
3252 113516 015066 I WORD rPPRE§ 
3253 
3254 013521 012161 01416~ 01UIIG UAi l •ov I~RRUPo SE~V£C 
3255 013526 "'"5 ••n•l TST r AC1 (A') 1 IS LIPPER a . ~ 
3Ut a13'32 011136 BNE UAU 
32,7 a13,34 0U7U 001142 TST FAC2C M51 1 IS ~OWER B • 0 
3258 aU541 3IUI6 BNE UA5 
325i 1135~2 0U7U 101111 UeB42 •ov t&,r&i2CR'I 1 S£T R£SU~ T 
3268 313"1 022626 UA41 CHP C'PI•I CSPI• 
3261 0135'2 310167 1764U JHP OP~ATOR 

3262 1 a ts INTEGER 
3263 013'56 0U716 UAII TST ~~,, ) I! A il • 

~Lj{) 3264 113560 011177 BNE UAV 
3265 U3562 ~.,,., 011142 TST rAC21 R' I liS (.OWER B) 0 
3266 013566 111113 BP~ UA9 1 NO 1 ERROR MESSAGE 
3267 313571 011004 UAII lOT 
3268 I J'NO, S~ONG~R 
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32U 013572 .,3104 iJ61 I ASCI! 1 QYil 1 

3271 I ENOC 
3271 1 1FOr S~ONG~R 
32H ,ASCI! IQJYI~JON AY II 
3273 1 ENOC 
3274 313575 IIIII ,BYTE 
3215 I EVEN 
327t 013576 ilU127 004101 ERRO IV I CHP RI 1.4UI 
3277 0136~2 UJJ72 BHIS u.s 
3i!78 313604 310167 177414 JMP ERSTAH 
3279 013611 U3J67 BHIS UA8 10IV BY • 
32!1 013612 ~BIU7 17737~ JMP [RRCVM 1 OVEOF\.OW 
3281 013616 015065 100141 UA91 C~R FAC1CR'J IS£! RrSU~T • 
3282 313622 315e65 0011•2 CL,R rAC2CR') 
3283 113626 3107'1 BR UA4 
3284 
HU 1 r1 x a IF INTEGER ( 2'6 
32!~ ~~3631 0U76' 00~042 UA{al TST FA~i!CM5) 
Jan 0~3634 01U36 IN! UAU 1 ' 
J2!8 013636 016501 aan•1 •ov rA~11W,),R0 
li!8i 013642 IU102 •ov AI 1R2 
3290 013644 ~42701 139177 IIC o~UH1 1 RI 1 EX!~ACT EXPONENT 
3291 0136'0 321027 0402~1 C"P AI,UU10 1 CWECK TOO S•AI,I. 
3292 0136'4 113426 1~0 UAU 1 ' 
3293 013656 342702 177~01 B IC 1~17601 1 R2 
3294 313662 052702 011ZU II! Iiiii 1 WZ 1R2 IS ~ANT I SSA 
32U 313666 0i!U27 0~2011 UAUll C~P ••·••~au 
329~ 313672 011416 BEQ UAUB 
3297 313674 uuu BHI UAU 1 ' 
3298 313676 016212 A$R R2 
32i9 313719 1B3414 scs UAU,, II' BIT C~EAAEO 1 NO GOOD 
JJU 11~702 062700 0U211 ADO 1201, RB I UPDATE EXPONENT 
3301 013716 310161 BR UAUA 
3312 013711 0n1n 010040 UAUBI TST FAC1C~t) 
33~3 013714 110111 BP~ UAUC 
33~4 313716 ~05412 ~EG A2 
33~5 313721 0050., 000041 UAUCI C~A rA~11W, 
3306 313724 ~uzn 030142 •ov R2orA~2CA') 
3307 313730 311712 BR uu 
JJU IB IS REA~ 
330i 313732 30'7U UAU 1 51 TST I ~PI 1 I! A il • 
3310 013734 301405 BEQ UAU 
3311 313736 ~84467 0011'2 JSA R~ 1 rPPSAV 
3312 013742 016046 I ~ORO P~S~ 
3313 013744 314104 014146 I ~ORO UAJMP 1 YA23 
3314 
3315 313750 015165 300041 UA(i!l Ti! FlC11W5) I IS UPOEH B) 0 
3316 013754 1UJ20 BP~ UAf I YES 
3317 013"6 310704 BR U48 I NO 1 ERROR 
3318 
3319 18 l~TEGERa A REA~ .? 'i I 3321 013761 316501 000142 UAi71 •ov FAC2(H,) 1 R~ 
3321 313764 JUU2 MQY Rl, R2 !SAVE ro• SIGN TEST 
3322 013766 012201 BGE UAVl 
3323 013770 30540a NEG Rt 

-'-1"1 -· 
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3JZ4 ~13772 ~2UZ7 0UZ'~ UAl7AI CHP Rl,n~· rRe IS ASSI&I IF TOO BICt FLOAT 
JJU U3776 183157 a~1s UA21 
3326 014801 aeHH 031111 JSR A1tFP~~AV 1 CO INTO PO~ I ~W MODE 
JJ27 114i104 J1U68 ,WORD POP 1 CUARE~T PRODUCT IS A 
JJ21 014U6 J1U72 1 WORD P~S~1 iCURAENT ANSWER IS 1 (ON STK l 
3329 ~14i11S J141iP2 314121 UAl,78 I I WORO uusR 1 UA170 JSWIFT a, BRANCH IF BIT 15 B 
3338 3141114 J16146 , WORO PYS~ 1 GET CURRENT PRODUCT ONT OST ACK 
3H1 014116 0UUIG I WORO SM~R JMULTIP~Y INTO CURRENT A~SWER 
JJJ2 314121 014112 01411411 UA17D I I WORD UA.TsU,UAUF JTEST lr DONE 1 BRANCW IF SO 
3J33 314i124 J16146 01614~ I WORD PYSH, ~usw 1 TWO COP IE~ OF CURRENT PROOUCT 
3334 1141138 IUSIU 1 WORD SM~R iSa~ARE IT 
J3J5 114132 il16t61 I WORD POP jANO PUT RESU~T SACK 
JJ36 114134 a14U4 0141111 ,WORD UAJHP 1 UA17B jPOI, ISW JUMP !O 178 
3337 B14J41 016161 UA17F I ,WORD POP i STORE ANSWER INTO HC 
JJJe 114142 014121 1148,. I WORD UUST2 1 UA19 JT!sT SIGN a, IF • JUMP 
J3J9 B14146 1116872 ,WORD PYSH1 1 PU~W 1 ONTO STACK 
3J4B 1141'8 016146 ,WORD PUSH 
3341 3141'2 18UIIG ,WORD SOYR 'ANS I 1/ANS IF B ~EG 
3342 014U4 ~16861 I WORD POP IPOP ANSWER TO FAC 
3343 0141,. 1158$6 UA{91 ,WORO FPPRt~ 
HH 114161 mll167 1761U JHP OPRATQR 1 AND GET OUT 
3~45 
3H6 tRRUPI 
JJ4i 014164 111814 UA211 lOT 
3348 ,1r~or S~ONG~A 
3349 114866 042536 12Z ,ASCII \!ER\ 
33'W ,ENDC 
3351 ,,ror S~ONG~A 
33,2 ,ASCII I! ERROR• 
33,~ 1 £NDC 
3354 114171 Ul ,BYTE 
JJ" 
3356 

,EVEN 

3357 014172 uun 118144 UAASRI ASA RISAY~ lR5 I 
33" 114176 183102 ace UAJMP 
33'9 1114111 ae5724 UANJMPI TST (~41• JSK(P nvER JUMP 400RESS 
3361 014182 110134 JMP •lR4l• 
3361 114114 111414 UAJMP I MQV ·~4 1 R! I PO~ !SW MOO£ JUMP 
3362 114116 111134 JMP 'lR4l• 
3363 114111 115765 1111844 UAfSTII TST RISAV~ tR5J 
3364 014114 181773 eta UAJMP 
3365 014116 110718 SR UANJM~ 
3366 1114128 115765 1118'11 UATST21 TST RUAV~lR" JT£5T !IGN OF B 
3367 114124 111367 SP~ UAJHP J PO~ ISH JUMP I r B • 
3361 014126 180764 SR UANJMP 
3369 014138 115716 UAtsTAI TST UP 
3371 114132 188754 BMj UA21 
3371 114134 311134 JMP •lUI* 
3372 
3373 114136 110246 UA281 HOY R2t•l~PI iPU$H !NT B ON STACK 

;;. '/ )...._ 3374 114148 014461 1117'S JSR R,,FP~~AY 
3~75 114144 UUBBG 1 WORD sIR 1 F~OAT 9 
3376 UA231 
3377 114146 314171 ,WORD REYRSE 1 REVERSE TOP TWO ON ST~ 
J378 314150 014130 I WORD UATSTA 1 TEST TOP ST• 1 BR TO ERR IF • 
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JJ79 ~14152 314212 ,WORD CA~OG I CA~L '"OC FUNCTION ON A• R[~U~T JO r AC 3J8il 1141,4 aul46 1 WORD 

=~~= 
JPUSW ~OG(AI oNTO STAC• 

3381 014156 ~IIUIG I WORD l CACC Bo~OGCA) 
3382 014161 314224 1 WOAD C~XP 1 CA~r EXPCB•t.OGCAil 1 RESU~T TO FAC 
3383 314162 ~15166 I WORO rPPRE~ 
3384 114164 3U167 175776 JMP OPRATOR 
3385 114170 ~12601 REYRSE I •oY (~PI•1R8 JROUT!Nt TO OEYERSE TOP 
3386 014172 a12u1 •oY l~Pl•tR1 J F~ TPT NUMBER$ ON SUe• 
3387 014174 012U2 HOY (~PI+tR2 
3381 014176 ~12U3 MOY C~P)•IR3 
3389 0~42Be 110146 MQY R~t•C~PI 
J39B 0~4212 010146 MOV RY 1 o(~Pl 
3391 01420~ 0111346 HOY R~t•C~P) 
3392 014206 0111246 MOY RZ,o(~P) 
339J 014ZU 001134 JHP 'I R4 I • 
3394 01421Z ~1276~ 1a0n8G 010U2 CA~OG I MOY U~OG 1 R3SAYE ( R') 
3J95 0~42ZB 011167 1711411 JMP FYNO~ 
3396 114224 012765 000i~tii0G 00011'2 CtXP I MOV •PP I H3SAVE ( R" 
3397 0~4Z32 0U167 177126 JHP FVNOM 
3398 014236 08B167 175~JW ERRPD41 JM, E~APO~ 
3399 
3481 , 1rNor S~OSTH 
3491 014242 ~10167 176~44 ERRMX11 JMP EHRH I X 
3432 ,tNDC 
3403 
3414 314246 001161 17627Z ERRSXAI JMP ERRU~ 
3415 0142'2 112112 FNrNc HOVB (Hl)+JR2 
3416 014254 122127 1102" CH'B CHli+J•,~PAR 
3407 014268 0BU7Z SN£ EHRSXA 
34U 014262 J66502 111004 ADO PQ~(A" ,RZ 
3409 014266 a20614 CHP SP 1 R4 
34U 014270 103762 8~0 ERRPO~ 
3411 014272 ~11200 •OY (HZ) 1 H0 IR~ 'OW CONTAINS T~E DEF POI''TER 1 3412 014274 011511 UQ ERR~FN 
3413 314276 0111146 F~SWAPI MOY RB 1 o(~PI 
3414 014311 004767 17'1176 JSA ~~ 1 EYA~ 
341~ 
3416 

•rNDF SNOST~ 
3417 014314 183426 8 s FNSTR 
3418 ,tNOC 
3419 
3420 014J06 012611 MOY C~P)•oRI I RESTON£ TW£ OEF PO h•TER 1 3421 014310 1121112 •ova C R8)•1 R2 I GET TWE VAR 1 AB~r. rH~H THE DEr, 342Z 014312 101508 BMI ERRAC~ 
3423 014314 eenaz SWAB A2 
3424 014316 152802 BISB CR0)•tR2 
3425 014320 061502 ADO C~5) 1 H2 
3426 
3427 I !PNO, INOSTH 
3428 014322 021221 177777 CHP tR2) 1 i,svu 1 IP T~( D(F VARIAB~( IS STRI''G A"0 3429 ~14326 081745 B(Q (RA~X1 1 THE VALUE ISNT THEN ITS AN rRROR 1 ;;. '-13 3430 ,ENDC 
3431 
3432 314330 022227 177775 CHP CR2)+tt 1 SC4VR 
3433 014334 0W1401 SEQ ••• 



BASIC~ ~ACX11 VU1 22oMARo73 15!41 PAGE 44•U 

J4J4 ~14JJ6 ~l12U MQV IRZit~Z 
J4J' a14341 ~21604 CMP SPoR4 
3436 a14342 113735 8~0 EARPO~ 
3437 014J44 ~11246 •ov (Rill 1 o(SP) 1ST ACK TH£ O~D VA~UE AND REPLACE IT \ 3438 014346 016522 aUB4B MQV FAC1(~5), 1~21• !WITH THE NEW VA~UE / 3439 314352 011246 MQV CR2lo•ISPI 
3441 814354 016512 Ull4i MQV FAC2C~5), CR2l 
3441 014361 ~11451 IR F"REP\, 
JHZ 
344J •tNOF s"oST~ 
3444 014362 316611 119112 fNSTRI " v 21 IP) 1 Rl !RESTOR£ THE DEF POI•TER, 
J445 814366 112112 MOVB CRII•tRZ I GET THE VAA lAB~[ FROM THE DEF 1 
3446 814FII 1118451 BMI EARAG' 
3447 014372 0111312 SWAB R2 
J4U 014374 152102 BISB CRtl•oR2 
J449 014J76 061512 ADD 1~5),~2 
3451 0144111 B222Z7 171117 CMP C~Zitof 1 SV4A !IF THE Dtr VAR!AS~E IS •VMEPIC AND 
3451 814404 UU16 BNE ERAMX1 I THE VA~UE IS NT THEN ITS A• FRROR 1 
J452 814406 326227 0UII2 177777 CHP 2(R2l th1 JIF THE VAR ISNT A STRING SCA~AR 
J4" 014414 111411 SEQ ••• J454 014416 euzu MOV CRZI ,~2 !THEN 00 THIS, 34, 0144211 au2n HOV (R2) ,~3 JR3 •OW CONTAINS THE OLD VA~t1['1 
3456 014422 012612 HOY c'Pl•l CR2l JIIR?l NOW CDN!AINS THE NEW VALUE 1 
3457 014424 31UU MOV R~, CS~I Uf~P) NOW CON!AINS THE ~~0 VA~UE 1 
3451 014426 011246 MOV RZ 1 oC~P) ITOPcSTK) IS A TEMP FOR VAR ADDRESS 1 

3459 814431 011212 HOY cR2) ,~2 iR~ "OW CONTAINS THE NEW VALUE', 
3461 B14432 015282 INC R2 
3461 014434 ~81412 BEQ rNNEWN~ tBPA"CH " TWE NEW V A~UE I 5 "U~~, 
3462 014436 815213 INC ~3 
34U 014448 ~~uu BNE 'NOLNN !BPA"CH " TWE OLD YA~UE IS ••ONN•J~L, 
3464 114442 116622 011111 •ova 1'1P1 1 CR2,. JOLD VALUE IS NU~~, NEW !5 NOT', SOl 
H65 114446 112612 MOYS C Pl•l CR2) 1 "AKF. AN ABS SAC~ PTA TO T"E VAR, 
J466 814458 1!11414 BR FNR[PL II THE "EW VA~UE 15 NOW PROTECTED I 
3467 0,4452 unu FND~NNI MOVB (R3)•t CR2h I OLD AND NEW ARE BOTH NO•NU~~ SO I 
3468 914454 11i312 •ova CMJ), !R2l JPU! OLD IIACKPTR INTO THE NEW VA~UE I 
3469 814456 1627U 011112 sua n,u 
34711 014U2 ~15726 rNNEWNL I T5! ,,,,. 1 GET RIO or ~1-4[ TEPotP 1 

3471 914464 BU6U •ov S' 1 R2 
3472 814466 an2n INC RJ 
34H 8144711 alli4B4 BEQ rNRE'L I C~HECK •u~~ ~TRINGil 
3474 814412 nnn SWlB R2 1S£T THE BACKPTR OF THE 0~0 VALUE 
3475 814474 111223 MOVB R2o CR~l• 1 TO ITS CURREN! STACK AO~RESS, 
3416 814476 011382 SWAB RZ 
3477 314581 1U2U •ova R2o lA~) 
3471 ,ENDC 
3479 
34111 814582 121127 811243 FNAEPLI CMPB CRilo• 1 COH~A 
3411 814586 Ul117 BNE F"NOCOM 
3U2 814511 122121 CMPB CRII•i CAll• 
34U 114112 111671 BEO FNSNlP 

.)'!'( 3414 114514 Bl8167 173"2 ERRAG11 JMP E~RAA(i 
3485 314521 811884 ERRUFNI lOT 
3486 1 IPNOF S~ONG~R 
3487 814522 043125 116 ,ASCII , yrN' 
3488 ,ENOC \ 
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3489 oiFDF S~ONGLR 
34911 ,ASCII 1 VNDE~ I NED FUNCTIO•'' 
3491 1 ENDC 
3492 314525 000 , BYTE a 
3493 ,EVEN 
3494 114526 12U27 nup FNNOCOM I CMPB CAI),o·,~pu 
349~ 114532 UU78 BNE EARAG1 
3496 814534 31U46 HOY Re,.,,,, 
3497 814536 122821 CHPS CR8l•o (~11• 
3498 014541 08UU BNE EARAG~ 
3499 014542 122127 Ue254 CMPB C~II•••,EQ 
3511 314546 31U62 BNE ER~AG~ 
3U1 314558 nn4• HOY R'o•I~Pl nu 314552 310111 MOV RI 1 Rl 
3~U 814554 D84767 174622 JSR P~oEYA~ 
na4 0145611 1U4U acs ••• 35U ~14562 BU8U C~R R~ 
35U 014564 ~18411 BR ,•4 
3517 a1nu 0126BJ MDV C~'l*oR3 
3518 014578 121127 UBZB~ CMPB cAu,o,Eo~ 
JU9 ~1074 111224 BNE EARSXA 
nu 014576 ~126111 •ov C'Pl•oRl 
J'11 314611 012688 MDV C~P)trRI 
3512 014U2 u•~·~ rNR~UP I •ova •l~llt•CSP) nu 814614 114866 U8111 •ova •CRII t115P) 
3~14 314611 8126il2 •ov C'PI•oRZ 
3515 014612 ~61582 ADD (R5) 1 H2 
3516 
351? , lfNDr SNOSTH 
3H8 014614 UU27 177777 CMP cR2),.,svu 
J~19 014621 811416 BEQ rNRST~ 
3528 1 ENOC 
3521 
3U2 014622 ~22227 177775 CMP CH2l•o•, SCl~AR 
J523 314626 311411 BEQ ... 
n2• 014631 011232 •ov C ~2lt HZ 
3~25 014632 ~12662 ~BIU2 MDV C 'Pl•t 2( R2 I 
3,26 314636 Jl2612 •ov C~PI•r CR21 
3,27 014641 3110426 BA rNCHM 
3,28 014642 1112612 rNRSSCI •ov C'PI•1 CR2l 
3U9 314644 ~UI46 HOV Rlo•C,PI 
n38 814646 ~11211 MOV (R2) 0 HI 
3'31 0146511 16i5U SUB CH5l oH2 
n32 114652 ~115232 INC A2 
J'3J 
3,34 , I'NDr SNOSTH 
nJ5 114654 3U411 !R rN~COM 
J'36 314656· 3115722 rNRSTRI TST CAZI• 
n37 ~14661 826227 118112 177777 CHP 21R2lth1 
J5J8 314666 111765 au rNRSS~ 
3539 0146 71 BliU2 •Dv CR2l 0 H2 
JHI 014672 ~12612 MOY C'Pl•o CA21 
3,.1 314674 Jle846 MDV Rio • C ~PI 
3542 314676 1112e8 MOV cH2)oHI 
3'4J ,ENOC 

'j-x·"' 
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3544 
nu 114781 115211 FNACOMI i"c Rl 
3546 114712 111414 EO FNRSN~I, 
3U7 114714 ~11312 SWAB R2 
U41 n47mt 1112il MOVI R2o(RII• 
3U9 814711 nen2 SWAB R2 
35U 114712 118221 HOY I R2 1 (RI!• 
3551 114714 012UI FNASNU~ I HOY l'l'l•tRI 
U52 U4716 12'127 UBZ" FNCH~I CH" •IR11 0 t 1 ~PlR 
U53 114722 meu21 INE FNRI,U~ 
3U4 

ft~NOF INOif~ 3U5 
3556 814724 an1n R3 
3U7 114726 811411 nil FNNUM'R 
3558 114731 111346 MQ¥ R3t•I,PI 
3559 11.4732 UU27 177777 CHP RftU77777 ICWEC~ NU~I, STRING 
3561 114736 111112 INE ,•6 
3561 11.4141 Ul167 175754 JHP SOPRA!R 
3,.2 11.4744 181167 176212 JHP S!PRO 
3U3 1 ENDC 
3564 
3565 114751 111167 17'Z12 FNNUMER I JHP OPRATgR 
U66 1 EOT 
3567 

,;;. 'ib 
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nu I SOURCE F I~£ t6 3569 '····o!~···'!··~:···~·-,.·--·.:.-.. .;. ... ~ ... .;. ....... :···· 
U7i I SUBROUTINE lrlXUI'' CAL~EO B• JSP PC 3571 I MATCWts 'YPES ~F ICSP1 12C5P) AND FAC1(R51 0 FAC21~'1 n12 I RI 1 R1 UNUStn 
n73 I RZ OEST~OVL~ n74 I R3 1 R4 U'lUSL~ n75 I R~ MUST P" I"T TO USER AREA U76 I $1' CD!S NO ,EEPER ArTER JSR nn 114754 012U2 r!XUPI HOY ('PI•tR2 3,. 814756 fl5716 TST ,,,, 
U79 114761 181413 ItO FIXTS! 3511 114762 015765 ~~~~~~ TST FAC1CH5) 
3"1 814766 111.121 BN£ FIXRE! ;CON, COD£5•NONURO •tANS r~o• TI •G·, 3U2 014771 au546 UU42 MOY F1CZ(~5l 1 •CSPJ ••••• 3U3 114774 014467 181114 JSR R4 0 rP~5AV 3U4 0~'181 3IUBIC 1 WORD SIR nn 115112 116168 1 WORD POP 
3U6 31'814 015866 ,WORD FPPR£~ 
3U7 015106 011411 9R FIXCI,~ nu 315111 U57U 011141 FIXTSTI TST FAC1(H5) 
3U9 115114 111416 "£Q FIXRE! ICON~ C00£5ow MtANS I~TEC£~, 3591 115116 al5726 TST C~PJ• I •••• 3~91 11'121 014467 011171 JSR R4 1 rPPSAV 
U92 115124 38BI01G 1 WORD SIR 
3593 115126 015866 1 WDRD FPPRE~ 
U94 115131 011244 FIXCLi! I C~i! ICON~ COOES•~ONi!EHO MEAN~ F~~ATJ'JG 1 nn 315132 ~18112 FIXRETI JHP CH2J 3,96 

··.!"' ... 
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nt7 I ~~··~!·••!t•··~··•••••••·•~···~··~···•!•·•~··•!•••••• U91 I SUBROUTINE lf~INE' CA~~£0 B¥ JSP PC 
U99 l q"Ds TH£ Aon~us or TwE ~IN£ NO 
3Uiil I q£rEqE"CED IV I ~11 I~ RZ, 
3U1 l If THE 5¥MRO~ TA~~E REfERENCE IS ~OT A ~IN£ un I SETS CARPY', OT~[HWISE, TWE CARRY IS r.~EA"' 3613 ~15tJ4 11211~ ri.INE I ~OYI IRU•oR2 
3604 ~1'136 111407 '"' '~E 
36115 3151141 0113112 SWAB Ri 
36116 11151142 U2U2 1118 IRll•oRi 
3607 0151144 Ut5Si ADO rR51 ,~2 
3U8 3151146 0U2111 ~ov IH21•oRI 
3U9 111'1151 02Ui7 177775 CMP Riot 0 JCA~AR 
JOU 11151154 113412 s~o r~x 
3611 01'1156 1111261 f~EI SEC 
3612 11151168 Ul217 RTS •c 
3613 11151162 ~11241 f~XI c~c 
3614 111"64 
36U 

111111217 •TI PC 
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~616 
3617 
3618 
3619 
362i 11151166 11165111 018144 
3U1 11151172 11165U 11111146 
3622 1115876 1116592 Ulll~ll 
3623 ~151SZ a165eJ 11111152 
3624 315116 ~16546 111154 
3625 015112 11111204 
3626 
3627 
3628 
3629 
36311 
J6J1 
3632 315114 011865 1118144 
3633 ~15121 3111165 01181ili6 
3634 01'124 eu2n uee!ii 
3635 015138 0U3U U8il52 
3636 1115134 1112665 1188154 
3637 0151411 1188134 
3638 

'"~--~!-••t•••'!•••'!!'••"!'"!•·•~---~---.:.---~·-·"!···~·-·"!'·- ... !'··· 
I ROUTINE ''PPR£~1 CAL~ED 1'1 POLISH MODE 
l RESTORES Rll THAU R4 SAVED ~y fPP5AV 
I AND AETUPNS IN NORMA~ EXEC MODE 
fPPRES I MQV RIU V~ I R, 1 RB 

MOV R1SAV~ I R, 1 A1 
MQV USAV~IR5J 1R2 
MOV R3SAV~CR5J 0 R3 
•OV R!SAY~IR5) 1 o(5P) 
RTS R! 

I ••···~··•o•••••••••••••••~·-·~--·~···~··•••••••·•~··••·•••··• 
1 RoUTINE ';ppsAV' CAL~ED e• Js• •4 
I SAVES AS T~iltl R4o A~C RETURNS IN 
I POLISH HnO£ 
FPPSAVI MQV RloRI~AV£1~51 

MOV R~oRUAVECA5) 
NOV Ri 1 R2~AVE(A5) 
MQV RloR3~AVEIA51 
MQV I~PI•oR4SlV[(R5) 
JMP a(R4J• JENTER PO~IS" MOO£ 

'!!), ) 
I 
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J6J9 ' J641 ' GET11YT CGET2BYTI • GET BYTE QUT or RING StJfrtR USI~G 
J641 ' GET POINTER 1 IR21 1 
J642 ' J64J ' CA~~~ ltBuH·, ~QR, US£l,R1 
3644 ' I[ BASE OHSET Of GET PTR',J, RJ 
J64' ' ,JSR P~ 1 GEIBVT 
J646 ' J647 ' USES Rio R1o R2 0 HJ 
J648 ' J649 ' RETURN CHAR 1 I~ Rl 1 
3650 ' ICI BIT lSI C~R If I;HAH', oau I ~EO 
J6H ' stY 1 r aurr•, WAS EMPTV !NO CHAR'1 ) 
J652 ' 3653 115142 U27U Ulll4 Gtf1BVTI•QY IUEn1RJ 
3654 11'146 110482 IR G~TBY! 
J65il 015151 012703 lUlU Gtf28YT I MOY taGET2 0 RJ 
3656 11'1H ~12782 177776 GEfBYT I MOV IPS 1 R~ I STATUS 
J657 115161 111246 MOY C~2) 1 o1SP) 
3658 115162 012712 BIU41 MOY ·~·7·1 2l 1HIGH£!T PRIQRCTY 
Jt59 01'166 361113 ADD Rl,R3 
J6U 115171 121361 uuu CMP CRJ),aPUTCR1l j4NYTHING IN BuHl 
J661 015174 U1412 8£Q a~rt•~ 
3662 U5176 1UJII •ova •IR3J•,R~ iGfT BVTE 
J66J 015211 11'243 INC •IR31 I PT t TO NEXT BYTE 
J664 015212 U1J61 IIU12 CHP CRJ) ,,fNOCR11 1 WRAP AROUND? 
3665 015216 11i.4U 8~0$ NOWRP 
J666 115211 016113 I IIIII MOY BITRT I R1 l t I RJ I I PT, T~ NEXT BYTE TO GET 
J667 115214 ~12612 NOWRPC MOV C~PI•J(R21 1 STATUS B4CK 
J668 115216 111241 c~c I SIGNA~ SUCCESS 
3669 115221 018217 RTS p~ 
J671 115222 312612 BUrtHPI •ov C'PI•t CR2) 1 STATUS B4CK 
3671 115224 110261 SEC ISHOW fAI~URE 
3672 115226 011217 RTS p~ 
3673 

,;J.rtJ 
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3674 '~~--~<!---~---~---~----·-· ~--. .;. .... ~ ... .;. ......... ~-------~ ........ 
3675 I 
3676 I GETC~AR e RETURN A ~HAR 1 IN Ri OR WAIT UNT!~ YOU CAN 
3677 ' 3678 I CA~~I ICBUff, HUR, USEl,Rt 
3679 I JSR P91 G£!CHAH 
J~U ' 3681 ' USES R3t IR~oRlrR2) 
3b82 I 
3683 ' RETURNS CHAR 1 I~ •~ 
3684 ' I r PAPER T 4P£ HUO~R EOT fOUN~o EXIT TO 'READY•·, 
3685 I 
3~86 ~15231 ~u2•• GEtCHARIMgy R2t"(SP) 
3687 ~15232 aa•1•1 177704 G£TCH11 JSR P9 1 GE!1BVT 
3688 115236 1U415 BCS NOCHAH I·~OTHING THERE YET 
3689 ~15241 0161~2 1111112 MOV B~SPE~IR11 1 R2 1CHECK IF READER STOPPED 
30911 015244 ~1131111 BGT XC~AR II OR • IS O<o BRANCH 1r CWAP 
3091 n5246 ~126m2 ptTXI MOV I ~p l•r R2 
3692 1152511 0111217 RTS PC 
3693 015252 11611111 IIIU2 NOCHARI •ov BfSPEI;IR11,R~ 1 CHE~K EOr QH EXTRA C.HAR 
3694 115256 ee1423 BEO R~ENA~ 
3~95 115261 111151161 0111112 C~R B~SPEI;CR11 
3696 115264 ~11261 SEC 
3697 115266 0111167 BR GETX 
3~98 11152711 111146 X CHAR I MOV Ra,~c~PJ I PUS" 0~0 CHAR 
3~99 015272 A10218 •ov R2 1 Re IPOStTtON 'EXT 
3711 015274 0114767 013314 JSR PC,PUJSVT 
3711 1115311 113121 ace '+4 IMAKE SURE IT GOT INI 
37m2 015302 aeseea HA~ T 
37eJ 115314 A126U MOV ISP)+rRI I GrT SAC< 01.0 CHAR 
3714 015316 ane•1 0111eu C~R B~SPE; I R1) 
3715 015312 116502 IUII77 MOYS IQEYC~5) 1 R2 
37B6 015316 112772 IU181 01,361 •ov 1U1r!IUBCR21 1RE•ENABL£ INPUT DEVICE 
3717 115324 111,1 BR GETX I !CARRY IS C~EAR) 
3718 ' R[oE~ABI.E PRO~ A OEAD START 
3719 115326 116512 111177 R[[NAB I •ova IUEVC~5) 0 H2 
37U 115332 ~32772 ~~~••n 1153611 81 T 1014BII ,o! TAB I R2 I I CHECK BUSY 91 T 
3711 115341 ~IUIIJ BNE GCWA I! 
3712 315342 ~12772 UIU1 115361 MOY 1111 1 0ITABtR2) 
3113 315351 0UBI1 GCWAITI WAIT lioiA!T FOR AN I •TERRU•T 
3714 1115352 014767 eeU24 JSR P~ 1 IOWA IT IWA~T[ TIME 
371"5 315356 301725 BR GETCH~ 
3716 
3717 ' TAB~£ or lNPU! DEV!C£ !T ATUS REG I ST£os 
3718 31,361 171561 I TAB I , WORD TKS 
3119 115362 177551 , WORO PHS 
3721 

o;S/ 
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3721 
3722 
3723 
3724 
3725 
3726 
3727 
3728 
3729 
3730 
3731 
3732 
3733 
3734 
J7n 
3736 
3737 
J1JB 
3739 
3741 
3741 
JH2 
JHJ 
J7H 
JH5 
3746 
JH7 
JHe 
JH9 
J7U 
JH1 
JH2 
JHJ 
37H 
3755 
3756 
3757 
JH8 
3759 
3761 
3761 
3762 
3763 
3764 
3765 
3766 
3767 
3768 
3769 
J77fl 
3771 
3772 
3773 
3774 
3775 

BUJU 
015370 
01'374 
115411 
115414 
115411 
115412 
115414 

115422 
915426 
UH32 
115434 
015442 
IU444 
115446 
015452 
115454 
115401 
115462 

015471 
115414 
1155U 
1155U 
115511 
915512 
115'16 
115521 
115522 
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3776 
3777 
3778 
3779 
3781 
3781 
3782 
3783 
3784 
3785 
3786 
3787 
3788 
3789 
3791 
37<11 
37Y2 
3793 
3794 
3795 
3796 
3797 
3798 
3799 
Jell 
3811 
3812 
3113 
3014 
3805 
3806 
3807 
3898 
3809 
3811 
3811 

01'536 
115540 
115542 
115544 
115546 
115550 
015552 

015554 
015561 
115564 
015566 
115512 

Vl21 

111265 
112702 
111265 
11U65 
Ul.U7 
111143 
015211 
01H67 

114767 
115765 
IIU37 
116565 
1U433 
112U2 
121227 
11!422 
12U27 
111121 
014767 

113411 

114767 
al5765 
111114 
116565 
110411 
122127 
111111 
0112~7 
011167 

V021 

'12203 
al5722 
111322 
315122 
111322 
~15122 
010217 

116511 
112720 
~11115 
311165 
101217 

22o~ARo73 

008122 
177777 
111124 
081126 
01125; 

111146 
11014~ 

111142 

au2p 

10m243 

173714 

UIUI 
0811141 

IUI42 

118237 

381816 
11822~ 

118114 

011826 

J e.;.•··~·••'!•••!•••'!•••••••; •• .,,; ••• ; ••• .; .• ~~-·-~······~ ~-· • •• 
I laETVU1 SUBROUTINE 
I TAIS ~USROUT!NE REAOS A VARIAB~E ~AM£ OR 
I AN AR~AY ~~EMENT 1 AND ADORESSES T~AT 
I VA"UB~E I~ CORE, SO T"AT A S~BSEQUENT ISTOVARI 
I CA~~ WI~~ STORE THE FAC IN TW£ VAR!AB~E, 
I Of;STROVS rAC1 ANO FAC2', 
I CAi.~EQ BY JSR ~C,GrTVAR 
I R~ POI~TS TO THE COOt NAM!~G THE VAR!AB~E 
I 
GEtVARI MgY 

MDV 
MOV 
MQY 
CMPS 
BNE 
INC 
JSA 

, IFNOF 
BCS 
1 ENOC 

R2oVAR$AV(q5) 
.. 1,·~· 
R2,SS~SAV(R5) 
R2 1 5S2SAV(R5) 
!Rl)o' 1 ~PAR 
NOSUB~ 
R~ 
P~, tVA~ 

pC,IN! 
FAC11H') 
ERRS$1 

JSR 
TST 
liNt 
MQV 
BMI 
MOVB 
CMPS 
BEQ 
CMPB 
BNE 
JSR 

FAC2CH') 1 SS1SAVCR5! 
ERRS$~ 

, !FNOF 
BCS 
1 ENOC 

!Rl)•,R2 
R2 1 t 1 HPAR 
~osua~ 
R2 1 t 0 ~0MMA 
ERRSU 
P~,tVA~ 

SNOSTH 
ERRHX~ 

P9o IN! 
FAClCR') 
ERRS$~ 

Js• 
TST 
BNE 
•ov 
BMI 
CMPB 
BNE 

r AC2 C H' I, SS2SAV C R5) 
ERRSSi 

NOSUBSI RT$ 
ERRSXJ I JMP 

IRU•it,RPAR 
ERRSU 

·~ . 
!;RRSX' 

, lrNOF SNOSTH 
tRRHXJ I JHP ERRM! X 

1 f;NDC 

ERRSS11 JHP ERRSSOI 

PACE 51 

I !t,;. • • • ~ • •• ~ •• • • • ••'!" • •• •• • ~ ~ ... ~ ~- ••.;. .. •• ~ •• • ~ .. • • ~ • .. • • • • ~ ~ •• • • • 
I 
I !NITBF • !NIT, BUFF~R HDqs·, 
I 
1 eA~~~ •ov 
I JSR 
I 
I USES R2o Rl 
I 
I 
I 
IN!TBFI MgV 

TST 
MDV 
TST 
MOV 
c~• 
RTS 

~~~OR 1 ADOR,loR2 
P~,!NITBF 

C RZI•o R3 
cHZt• 
R3o(R2)• 
(R2)• 
R3 1 (R2t• 
CR2)• 
•c 

Ji3UF'r, ST.ART AODFh 
1PT 1 T" 9GtT1 

1PT 1 TO B~UT 

IBFSPEC 

J ~~---.:.---'!!'···-!··"'!"···---·~- ... .;. .... ~ .... .;. .......... ·: .......... -~--. .;. .. 
I 
I IN 1 TSCR • SCRAT~H U~ER AREA 
I 
I C"~ I JSR 
I 
I USES HI 
I 
!NITSCRIHQY 

•ov 
•ov 
•ov 
RTS 

p~ 1 !NI !SCH 

CgDECw'loR~ 
11 EcrjcR~t• 
RI 1(UI 
RI,~O~REECR5! 

·~ 
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3812 1·~·-·i.···················~---~---~---············· 
311J I SUBROUTINE 'IN! I CA~~EO BV JSR PC 
JB14 I CO"PUTtS INT!rACl 1 CONVERTING THE RlSU~T 
nu I TU A hWORO I NTtGtR t 1r POSSIB~E 
3116 315574 ~16531 ~UI41 INTI MOY rAC11H51 1 HI 1 GET HIGH OROER WORO IN PB 
3817 n56U 001452 8£Q !NTRT!! IA~RrAOY AN IN!EGER 
Jell 115602 086567 ~032!4 JSR 0 1 $lVRtG 1 SAVE REGISTERS 
3119 015606 ~13BB1 •ov RI,R1 
3821 015610 142701 1U177 BIC 0111177 ••• 1 EXTPACT EXP,NENT 
3821 115614 328127 148211 CMP u 1t4Uim J CWECK ABS V l~UE < 
3822 115621 113473 BLO INT7 
3123 115622 ~2U27 1461111 CMP Rl,t4!n~ JCWt~K INTEGER BY TRUNCATION 
3824 015626 uun IIHI INTRT~ J YES 1 R£TURN 
3125 115631 0UU2 C~R R2 
3826 015632 u21n 14H81 sus tHUioR~ J CHECK MORE THAN 15 BITS I NTrGER 
3827 315636 U3134 8GT INH JYE5 1 PROOUCE r~T !NT AN!WtH 
3821 015641 ~11311 SWAB "' 3129 115642 115111 c~•• Rl 
3131 015644 1'65~1 Ull43 BISB rAc2•~!R51,Rt JRi IS 10 BITS or •ANTISSA 
3131 st5•5• UZ7f1 UIUI B!S •uun,R1 JSET HIOOEN •I! 
3U2 115654 1111241 c~c 
3133 01'656 0B6U1 •o• ·~ JGrT 15 BITS or AaSO~UTE V lLl'E 
3134 015661 3U7U TST Ril J TE~T A~RtAOY INTEGER 
3135 015662 0UU5 8GE INT1A J YE~ 
3136 015664 ~16U1 INtll ASR R~ !SHirT MANTISSA 1 R!G~T 
3837 115666 '15582 AOC •a J AOU CARNY 81 T TO A2 
3131 115671 U2711 nun ADD 1201oHI ll'lCAEMtNT tXPO~tPIT 
3139 11'674 ~12773 ~~ T I~T1 !~COP U~T !\, OONE 
3841 115676 ~15765 0a01•a INhAI TST FAC1!H5) JOOI'.I"AL. NUMBER NEG 
3841 a157B2 lUlU BP~ INT2 JNO 
3842 015704 ~15792 TST R2 JANY SITS HROEO? 
3843 315716 011402 nil iNTiS 
31H 115711 115211 INC R1 J ADJUST FON NEGATIVE 
3145 115712 112447 avs INT9 JOVE•rL.OW 
3846 115714 015411 INT181 NEG R1 
3147 11'716 011165 110842 INT21 •ov R~ 1 rA~2CA~l 
3848 315722 01'165 0BBII41 INT2AI c~• fAC1!R5) 
3849 015726 
315i 

01111217 I NtRTS I •rs ·~ 
3851 015731 02U27 012211 I NUl C"P ••• f2211 J CRECK DONE 
3852 015734 3121U BGE INT6 JYFS 
3153 115736 118261 SEC J SET CARNY BIT 
3154 015741 016U2 •D~ •a JCAEATE PATTERN or SITS TO C~EAR 
3155 IU742 162711 II lUI ADD t211,HI 
3156 11'746 811771 8R INT5 
3157 115151 016581 UU42 INT61 MOV rAC2C~51 ,Re !SAVE 0~0 rAc2 IN CASt NEG ARG 
3158 015754 041265 010142 SIC R2tfA~2CR5l JC~EAR BITS 
3159 015161 115765 0111~1 TST rAC1!H" J CRE'.K NEG ARG 
JUI 11'764 UU61 SP~ I NTRT~ JNOt DONE 
3161 015166 0JI201 81 T R2 1RI ICWECK EXACT INTEGER A~READY 

~s-'i 3862 0U771 111756 BtQ INTRT~ J Yr~, RETURN 
38U 115772 114461 UUUG JSR R~tSPQ~SH JN0 1 "UST SUBTRACT 
3864 015776 0Ut46 ,WORO PYSH !PUSN fAC 
3805 016101 ~16872 1 WDRO P~SH1 JPIJ~" r~OATIN~ 
3866 316112 ~UBIIG 1 WORO S~BR aSU!HRlCT 
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3867 316U4 316161 ,WORo POP !P~P ANSWER TO F AC 
3868 116U6 ~15726 1 WORD INTRT~ J ANO RETURN C OUT OF PO~I">H MoOEl Jl69 U6i118 315711 INT71 TST R~ J ~~~I ARG l < 1 
387111 016812 1U4~3 BMI l~T8 
3871 016014 085165 31U4Z C~R rAC21H5) llF'.., THE.N A~S 15 :'l 
3872 116028 3U741 BR INT2A 
3873 016822 312765 117771 IBII42 INTel MQV •177777,r.e2!R51 J lr • THEN ANS IS •1 
J814 016831 ~11734 BR INT2A 
J875 016832 012765 H3~BJJ 81111141 INT91 •ov •143611, r Ae1 1 R51 
J876 01611141 015865 311842 c~• FAC2!H5l 
3877 016844 01110731 SR INTRT~ 
3878 
3879 01U46 316546 01U•i PUSH I MOV rAC21H5),o($PI 
J888 U6852 016546 011841 •ov rAC1P<'l••!SP) 
3881 ~16856 3U1J4 JMP •CR41• 
3882 01611161 ~12665 111841 POP I •ov !~P)• 1 FAC1cR51 
3883 01611164 ~12665 00i1842 •ov I~PI•trAC2!R51 
3884 016t71 311134 ""' •IR4l• 
3885 016172 0858•6 PUSH11 c~• •CSPI 
3886 016174 ~12746 0412BJI HOV ·~B20~,.(SP) 
3887 316UI 0U1J4 JMP ., R4 ,. 
3888 
3889 
3898 
3891 
3892 
3193 

J .. ~--~----~---~---~--·--- .. ~--'!'·---~--· ,;. ... "'!'- -- !'·• --- ··"'!'··. --3894 I 
389!1 I !QWAIT • WASTE !IME !1~~ NEXT INTERRUpT 
3896 I 
3897 I eA~~' JSR P~tiOWA IT 
3898 I 
3899 016102 U5265 UB171 I OW AI Tl INC RNOCT!R5l 
3911 016116 115765 IB81t~ TSTB CNCr~!! C R51 
3911 316112 011412 IIEQ W!RET 
3912 016114 111167 163124 JMP REAOY 
3903 316121 015737 00U5il WTRET I TST U51 iC"EC~ WAIT ~OOP AOOR 
391. 016124 081412 BtQ ••• 3985 016126 011137 01U58 JMP U58 JSP£CIA~ WAIT ROUTINE 
3986 116132 211217 RTS ·~ 3917 
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39U J ••• -~~---~---·-··'"!······1'!---.:. ..... .:. .... ; •••<!• ··'!·------.; ----- .. "' 
3909 I 
39U I "INGET • EOIT A "IN£ IN!o "IN£ aurrto us 1 NG G£ rc~u 
3911 I 
3912 I CALL I USER ARE& BAS~ IN!o ., 
J91J I JSR PgoLINGET 
3914 I 
3915 ' PRESERVES ALL REGI~TERS 
3916 I 
3917 I RECtNI!Es 1 • 1 &NO <RUB OUT> roo RUB OUT AND <AL.T MoOD 
3918 I AN ttUt rOR LINE OEL.HE1 <CP) &5 L.!NE TE~Ml~AT·~R, 
3919 I THROWS AWAY ALL Of~ERS BELOW &SCI! 4" ANO ABOVE 
3920 I &SCI! U7', 
3921 I 
3922 016134 114567 0U732 LINGETI JSR R5 1 SAVREG ISAVE P£GS 1 
3923 U6141 116508 113177 L INA I MQVB !OEVCH5) 1 RA 1 CUHR·, !•PUT OEV, CO~E 
3924 016144 ~16131 0162'1 •ov TAB3CHB) ,Hi 1 To SElECT o•v, 
3925 0161'1 00'708 TST RB 
3926 016152 ~81802 BN£ LI.NEIN 
3927 016154 06UB1 &00 R5,R1 1 USER AASE 
3928 116156 auu1 NOV C ~1), R1 J~AV( USER BUff' HOR I 

3929 016168 ~165U 0Uil28 liNEINI MOV LINE(~51 1 H2 
3931 016164 ~28265 0UUI LINRUBI CMP R2, LINE C., I 1 OON' T RUB OUT TOO MUCH 
3931 U6171 011401 BEQ OOCHAH 
3932 U6172 315JU OEC R2 
3933 016174 114767 177138 OOCHARI JSR P~oGE!CH&R I DO NIT COME SACK IT!L" YOU -~ T O•E 39J4 016U8 1UB01 ace GOT ON~ 
39n 016202 0112~1 RTS PC J I~O!CATE INCOMPLETE LINE !CARRY SET! 
3936 016214 1U812 GOTONE I MOVB At 1 (RZ) IPUT ~ER IN 
3937 016206 ~14367 172J7B JSR R3 1 C~KCHR J RnURN EXEC 1 ONE or NEXT r 1 VE LOCS 1 
3938 016212 018752 8R LIN& 11r LINE DELETE 
3939 016214 BBU87 MTS PC I DONE I <CR> l !CARRY CLEA~I 
3941 016216 ~80762 8R LI.NRU~ 
3941 016220 080765 BR OOCH&H J MEA INGLESS CHARS', 
39<2 016222 00,202 INC R2 I GOO e'MAR'1 
3943 016224 a202n 080116 CMP R2 1 COQE ( ·~ l JC~E K I.INE SPACE 'VERrL~W 
J9H 016238 113761 a~o OOCH&H 
39<5 016232 ~14167 eeuu JSR R~ 1 HS~ERR 
3946 016236 115 012 ,ant CR 1Lr 
3947 , trNor S~ONG~R 
3948 016241 052114 114 , &SC 11 '~TL' 
3949 ,ENDC 
3951 ,tror S~ONG~R 
3951 , &SCll ·~IN£ roo ~ONGI 
3952 1 ENDC 
3953 016243 115 112 I BYTE CHoV 
3954 016245 Ul ,BYTE 
39, ,EVEN 
3956 016246 011744 BR L.INEIN 
3957 I ,J-:)0 3958 TABJI 
3959 016251 01e112 • ~SHD 
3961 ,lrNor SNOPTP 
3961 016252 023714 • PRBr~Q 
3962 ,ENOC 

BAS 1 CL MACX11 V021 22oHARo73 15! 41 PAGE 53•1 

3963 

') 
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3964 I .,~. ·~ !- •• ·~ • •• ~· ··~ • • • • •••-! • • '!!' !-• •• .:. • .~ <! • • • "! • • • ~ •• • • 

3965 I '~ITEVA~' SUBROUTINE 
3966 I CA~~EQ IV JSR PC,~ITtVl~ 
3967 I R. POINTS TO T~E CODE 
39U I T"IS ~UIROUTIN! IS Cl~LED TO EVl~UlTE l 
3969 I "TERA~ IN T"E CODE, 
397~ U6254 0nau ~ UEVAL I C~R Rl 
3971 0162'6 ~nen 001141 C~R rAC1CH'l 
3972 016262 IUU5 9111142 C~R FA02C~'l 
3973 016266 12U27 0UZ32 CMPB C RJ), f 1 PLU! 
3974 016272 U1414 8£Q ~EYP~~S 
J975 U6274 12!327 un~4 CHPI CRJ) 1 t 1 MINUS 
J97~ 016311 0IUU 8N! ~EV~I! 
J977 nun UhU COM Rl 
3971 016314 IU2U ~EVPLUS II NC R3 
J979 U63B6 122327 011~75 ~EV~ IT 1 CHPB CMJ)+1t 1 I~IT1 
J981 016312 011416 8£Q ~H1~I 
3981 116314 12U27 UIH4 CHPI •IRJ) 1 t,F~!T 
3912 116321 111414 SEQ ~~vr~! 
3913 116322 122327 UU76 CHPB CR3)+1t,I~IT2 
3984 UU26 Ui416 BEQ ~EV2~! 
3985 116331 111211 RTS p~ 
3986 116332 uun ~EVFL Tl INC R3 
3987 116334 112365 118141 MOVI C RJ) +1 HC1ioll R5) 
J9U UU41 112365 111141 MOYS CR3)+,HC1CR'I 
3989 U6344 unu 111143 ~EY2~ T I HOY I I R3) +1 F AC2+1 f R5) 
3991 1163'1 112365 111142 ~EV1L T I MOVS CR3)+ 1FAC2CR5) 
3991 1163'4 015701 TST Rl 
3992 116356 011.411 SEQ ~EVPO~ 
3993 116361 IU7U 111141 TST FAC11~'l 
3994 U6364 nun IN( ~~YFNLI; 
3995 U6366 IU465 111142 NEG FAC21R') 
3996 a16372 011413 IR ~EVPO~ 
3997 116374 au7U 111111 IIU41 ~EVFNEG I ADD t111U0, F AC1 f R5) 
3998 016412 162716 118102 ~EYPOSI ADO t2,c s~ l 
J999 116406 081207 RTS •9 
4IU 

BAS lC~ MACX11 vzu 22oMAR•73 15!41 PACE 5' 

4111 J .,~---~--- '!····--·~------· .;. ...• ---~---~--•"!··· ~-- --
4112 SUBROUTINE I L09GET' mkE~O~y 0~ 5 ~L~~ENT 1 ~ 4IU ARRAy (CH~CKS SUBSCRIPTS) 
410~ Rill •UST CONTAIN SS1 GETS DESTROYED 
41U R1 UNUSED 
4106 R2 "~VST P~l"T TO VAR GETS SET T~ R[SU~ T 
All7 RJ MUST CONTAIN SS2 GETS OESTH"YEO 
4118 R4 UNUSED 
4119 R~ MUST Pni"T TO USER AREA 
4111 I SP GOES 11 OEEPER AFTER JSR 
4111 0164U 321227 177775 ~OCGET I CHP CR2) 1 1 1 SCALAR 
4112 316414 al1403 SEQ \,OCA~OC 
4113 016416 ~15762 001014 TST 4! R2) 
4114 016422 111117 BP~ ~OCSS1 
4115 316424 010246 LOCAL DC I MOV R2, •( :iPJ 
4116 316426 310446 MOV ~~~-C~P) 
4117 116431 111346 •av R~t•C~P) 
•au 
4119 ,!rNDf SNOSTH 
4121 116432 314767 1725'1 JSR P9 1 ON~ lCK 
4121 ,ENDC 
411122 
4123 316436 Z1270J lUlU •ov 1121 R~ 
4124 316442 ~11634 •av f ~P), H4 
4125 316444 1B0401 BM! ,•4 
Al26 016446 au3u •ov R~ 1 R4 
4127 116451 BU767 171J34 JSR P~, ALLOC 
4128 016454 UZU3 •ov f~Pl•oRJ 
A129 116456 012614 •ov (~P)+,R4 
4e31 016461 ~12602 •av CSP)+oR2 
4131 016462 02U62 0111114 ~OCSS11 CMP RI 1 4CH2) 
4132 116466 111143 BHI [RRSS~ 
4133 116471 an713 TST R~ 
4134 116472 111427 BMI ~OCN02 
•IJ5 016474 U5162 0UU6 TST 61 R2) 
4136 0165BB 1U436 BHl ERRSS3 
4137 016512 021362 1110116 CMP R~ 1 6CH2l 
•eJ& 016506 11U3J BHI ERRSSJ 
4139 316510 0162•6 301014 MQV 41R2li•CSP! I •••• 411141! 116514 an216 INC f~P) ,. 
4141 016516 0U346 MQV R~o•f~P) I• 
• .,.2 316520 012746 000121! •ov •ze,.csP, •• •a4J 316524 016303 LOe~OOPIAS~ RJ ,. 
41iJ44 316526 116366 0001!02 •s~ 21 SP l I• MYU~TIP~Y 552 BY SS1"-1AX 
·~45 1165JZ 11!3112 BCC '•6 '. RESU~T IN R3 
·~46 016534 066603 000004 ADO 4CSPloRJ J. 
4~47 316549 ~1!5316 OEC I ~p) J. 

·~·8 l16542 ~n3711 BGT ~OC~OOP ,. 
4~49 016544 J22626 CHP I~P)+ 1 CSP)• I• 
4151 316546 ~15726 rsr CSP)+ , .... 
4~'1 ~165'0 ~onn •oo R~ 1 R~ cJ.~7 ·~52 ~16"2 JII'2~S ~OCN021 INC R~ 
·~53 ~16554 JU3~S 
·~54 

•s~ Rill 

4~55 , tFNDr 'NOSTR 

":..--:-
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~,6 ~1U56 ~212Z7 177777 CMP IH21 ,,.1SVAR 
4U7 016562 ~0140\ SEQ ,•4 
4058 ,ENOC 
4059 
4060 016564 ~06J~I AS" R0 
•061 016566 016202 011U02 •ov 21R2) 1R2 
4062 016572 0U002 ADO Rll1 R2 
U6J 016574 200207 RTS PC 
4064 016576 200U4 ERRSS31 lOT 
4065 , 1r~or S~O~GI-R 
4066 016600 047523 102 , ASCII \$08\ 
4067 , E~OC 
4068 , 1ror S~ONG~R 
4069 , ASCII ·~uas~RIPT OUT or POUNDS' 
4070 , ENDC 
4071 016U3 Ill ,BYTE 
41172 , EVE~ 
4073 , tOT 
41174 

(?J• {, 0 

BASIC" MACX11 V021 22wMAR•7J 15! 41 PAGE 56 

4075 ' qou~ct Fl~t •7 
41176 I •-!-···~···~··•<!•••'!"!'•••••••~ •• .~ ••• ~ ••• .;. ... ·~··•~·· •• 
41177 I SUBROUTINE I"S!PRO~f CA~"EO av Jso PC 
4078 I ~ISTS THE USFR PROGRAM T"ROUGH 'PUTCI-IARI 
4079 I 00 • R4 DESTROYED 
4080 I R5 MUST PO !'•T TO USE:H AREA 
4081 I SP GOES 7? ~EEPlR AFTER JSR 
41182 016U4 016501 0001116 "SfPROG I MDV COO(CH5) 0 Rt 
4083 016610 112102 "S'"OOP I MOVB IR1)•JR2 
41184 016612 0121'2 BGE "~TPTH 
4085 U6614 12U21 0U2U CHPB R2 1 t,~O" 
4086 016620 001444 SEQ "~TEO~ 
41187 016622 120221 000225 CMPB R2 1 t,~OF 
•088 016626 011U1 BNE ,u 
4089 016631 001207 RU p~ 
'090 016632 120221 0UF4 CMPB R2 1 1,~~1T 
4~91 016636 183064 BH IS ~~TSP~C 
01192 016640 042732 177401 SIC t177.~0oR2 
4093 016644 010703 •ov PC 1R3 
4094 016646 ~62703 161536 LSTPC I ADO tKEYWOS•,~fPC, R3 
4~95 016652 010304 LSTSRCW I MOV R3 1 R4 1 R• IS START or KEVoORO 
4096 016654 112300 •ova CH3)•1R0 
4097 016656 101376 BP~ '•2 '"ooo TIL" GET END KEY•o•o 
4098 016660 120102 CHPB R0 1 R2 JCOMOA•t VALUES 
4099 016662 0111373 BN£ "STSR9H 
'100 216664 112400 "STKWO I •ova CH4)+1R0 
4101 016666 1i11403 BHI ,srcHK 
4102 016670 ~114161 0021112 JSR pg I PU!CHAR 
4103 016674 3U773 BR "~TKWO 
4104 016676 124121 000211 "STCWK I CMPB •IR1)1•,~EXT 
4105 016702 011411 Y(Q "STNE~T 
4106 .016704 122121 000262 CMPB CH1)•t•,F"~ 
4107 316710 301JJ7 BNE ~~T~OOP 
4108 016712 112101 ,strN 1 •ova tH1l+IR0 
•uv 016714 062701 uezee ADO •'A+'A"2 1 H" 
4110 016720 006UI ROR Rll 
4111 016722 0B0427 BR L5TC~AR 
4112 016724 362701 000013 "STNEXT llOO UJ1 R1 
4113 016730 010121 BR ~~T,OOP 
4114 016732 111102 \,ST£0"' MOYB I H1 l 0 H2 
4115 016734 100011 BP~ "~T,IN 
4116 016736 120227 000:125 CMPB R2 1 1,~0F 
4117 316742 011015 BN£ ~~TBS~H 
4118 01674• 304161 300530 ~STCR~P I JSR R~ 1 MS~OOE V 
411~ 016750 015 012 000 1 8VTE CR,,FI0 
4120 J16754 , EVE~ 
4121 016754 000715 BR ,~r,ooP 
4122 016756 0B0302 LST,INI SWAB R2 
412J 016760 00,231 INC ·~ 4124 016762 151102 B ISB CR1) 1H2 
412~ 016764 3B'301 OEC •1 C)&( 4126 016766 ~61502 AOO CR5) 0 H2 
4127 016770 321221 177775 CHP cR2) ,.,scA~AR 
4128 316774 1i13763 B~C L~TCRLr 
412Y 316776 012730 0001H ~STBS~~ I MOV ·~ \, RRJ 

::· i../ 4 
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4UI 117112 IU767 II VII LS.C~UIJSR P; 1 PU!~HlR 
4Ul. 117116 111711 ·u L~T~O~P 
4U2 ll.7111 121227 111~74 ~SfSPtC I CHPI R2 1 .,[~JT 
4U~ ll.7114 111425 lEG L~TF~ l! 
4U4 ll.7116 121227 IIU7t CHPI R2 1 1,J~IT2 
•1n 117122 1134U BLO L~f~~~ 
4U6 IPI24 111412 IEQ L~TIL~ 
4U7 117126 112UI LStTEXTIHOYI CM11•oAJ 
4UI 117831 111667 BEG L~TLOOP 
4U9 117132 114167 111@51 JSA P~ 1 PU!CH&R 
4141 ll.7136 Ul773 BR LSTTEX! 
414l. 117141 1., .. , 111143 LSTILU C~RI rAC2•1CN51 
4142 ll.1144 112165 811142 MQYI CRll•orAC2CR51 
4143 ll.7151 111414 u LITILH 
4144 117"2 112165 1111!~ LSUL21 HOY I C R\)ooYACZol C RJ I 
41., ll.7156 11ZU' 111142 HOYI CA11•oPAC2CR51 
4146 117162 115165 Bill Iii ~SULII CLR rACUR5J 
4147 ll.7166 Jll4ll BR L§TFL~ 
4l.41 ll. 7171 U2165 111141 LStrL IT I HOYI C~U• 1 rACh1CR5) 
4149 117174· 112165 111141 HQYI CR\)o 1r&C11R, 
4UI ll.7UI U2165 111143 MOYI CRU•rYACZo1CR5) 
4Ul. ll.7U4 112165 111142 MOVS CRU•r'AC2CR51 
4152 117111 114767 JII!U LStr~ll JSR P~ 1 NUHOUT 
4153 117114 llll67 177!71 ~SfJMPI JHP L~T~OQP 
4154 ll.7l.21 111312 LSfPTRI SWAB A2 
4155 ll.7122 152112 8158 CR11•oR2 
4156 ll.7124 16l512 ADO CR5) 1 ~2 
4157 117126 121227 177775 CHP (R2)oi 1SCALAA 
4151 117132 UJUI BHJ$ LSTYAH 
4159 ll,7l,J4 UU12 •ov CHZ)oMZ 
4UI ll.7l,J6 IU415 BLT ~~TL~9 
4161 117141 111265 111142 HOY A~orA~ZCA'J 
4162 l17l,44 .. ,.., 111141 CLR rACl,CH5) 
4UJ 117151 111414 B~ L~TL~X 
•u4 1171'2 111265 11114~ LSTLNOI •ova A2 1 r&~2•1CR51 
4U; 1171'6 115165 1111~2 CLA8 rAC2CM'I 
•166 117162 111312 SWAB A2 
4167 ll.7164 111265 111141 MOV8 AZ 1, A~11 R' J 
4161 117171 115165 8111•1 CLA8 rACl•~ CR, 
•169 117l.74 162765 14~!11 111141 ADO 1~3611, r AC1 C A 51 
4171 117212 114767 II.,U LSTLNXI JSR PC 1 NUHOUT 
•171 117216 112711 1111~1 MQY IBLo~l 
•172 117212 11167J ~~ L~TCWAR 
un 017214 116211 111111 LStYARI MOVB UIRZ!oRI .,74 117221 114767 111!62 JSR PC,PU!CHAR 
4l.75 117224 1U211 IIIIU MOYB 11CRZI oRI 
417t 117231 111412 IEQ ••• 4177 017232 lt4767 Ill.!,. JSR P;,PU!~HAR 
f171 
4179 , 1ror INOITH •u• u ~~TJM~ ,?/p)... •111 1 ENOC 
4112 oJ'Nor INOSTH 
flU 117236 121227 177777 CHP (R2) 1 ~ 1 SVAR 
41 .. 1172f2 01UZ4 B~t L~TJM~ 

USICL MACXU Yl21 22oMAR•73 15!41. PAGE 56•2 

•115 117244 112711 111144 MQV '''•"' 4186 117251 318654 IR L~TCHAR 
4187 ,ENOC 
f1U 
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4119 
4~91 

oi~NOF SNOU~ 

4191 -~--~;---~---~·-·"!'······•+···.;·-·····~- .. ~'!···'!···· ) 4~92 SUUoUTIN£ IHAKESTMI CAL:~ED IV JSR PC 
4193 • MAKES A ~45 I r STR INC FROM A STRI~C or CHARACTERS I 4194 AI OESTROV~M 
4195 A~ UNUSFO 
419~ AZ HUST POINT TO A WORD HW I CH CONTAINS 3 ~tSS 
4197 THAN THE ADDRESS or THE riA~T CHARACT£P 
4198 R3 OEST~OVLO 
4199 A4 UNUSr.O 
421i A~ MUST Pni"T TO USER AAU 
4211 SP ON E"TAY lfSPI MUST CONTAIN I CHAAACTLRS 
'212 ON EXIT ~C!Pl CONTAINS POINTER TO THE STAI"G 
42U 8172'2 IIC761 111112 HAKESTR I JSR P~oMAKETRY IWI~L NEW STRING FlU 
'214 1172'6 11{413 8~0S MANCO! IYEI 
4215 117261 314717 171722 JSR P~oDN~ACK !NO, GARBAGE COLLECT 
4216 117264 314717 011111 JSR P~ 1 MAKETRV I TRY AGAIN 
'217 817271 11i4U •~as MAKCD! IFJrS THIS TIME 
4211 111272 UIU4 ERRSOVI lOT 
4219 ,IYNOF S~ONC~H 
'211 117274 UU23 117 ,ASCII \fSO\ 
42U 1ENDC 
4212 I IFDF S~ONC~R 
4213 1 ASCII •~TRING STORAGE ~VtRrLOWt 
4U4 1 ENOC 
42~, 117277 Ill ,BYTE I 
421t 1 £VEN 
42l,7 111311 014767 1111~4 MAKCHKI JSA P~ 1 MAKETRY 
4211 111384 11U72 IHI ERASOY 
4219 117U6 111165 111174 MAI(GOT I •av RloHIHACN'I 1 SAVE NEW HIGH STA I NG AOOR 
4221 117312 116611 811112 HOY 211PioAI 1 R' ~ow caNT& 1 NS • CHARS, 
4221 117316 111212 HOY {AZioN2 
4222 817321 1627U UIIIJ ADD 1~ 1 R2 IA2 "OW CO NT& INS AOOAESS or CHARS I 
4223 111324 111123 HQVB Rio( A~ I+ I ~3 PUTS CHAAACHHS I~ 
4224 817326 122U~ CHPB CA31+o(A3)+ 
4225 111338 112223 MQVB CA21+o{A31• 
4226 B173U nun DEC Rl 
4227 111334 tl3375 BGT I o4 
4221 1173~6 111611 Ill liZ MDV Zl,loAI 
4229 817342 lUlU MQVB RloCR~l 
42~1 811344 161113 SUB RI 1 R3 
4231 117~46 BUill •ov s~,RI 
4232 117351 115721 TST CAl)+ 
4233 1113'2 11184~ MOVB Aloo{MJI 
4234 117354 IIUII SWAB Rl 
4235 117356 111143 MDVI u,.c~31 
4236 817361 au~n DEC A3 
4237 817362 111366 UIIIZ MDV A;io21,PI 
'231 117366 all211 ATS 

·~ '239 
(;).6'/ 4241 ' SUBROUTI ~~ TO CHECN ROOM ENOUGH FQR STRI•G 

4241 111371 116511 181174 MAKETRV I MOV HISTR(R,oRI 
4242 117374 nun MQV AI 1 R3 
4243 011376 166611 111114 ADO 4ISPI oAI 

-- ---~ ··------

BASICI. MACX11 ¥121 Z2oHARo73 15! 41 PAGE n•1 

42H S17412 112111 ..... ~ AOO ~~,AI 
124~ 117486 921165 nun CHP RI 1 HI~AE[(A5l 
6246 111412 118207 AT! p; 
4247 1[NOC 
4248 
4249 
4251 
42'1 
42,2 1·~·-·····~···············~---~---~·-·•············ 
4253 I SUBRoUT l N[ 1 HPTTEN ~ CAL~ED SV JSR PC 
4U4 ' M~\.TlnirS ~J1R4 SV DECIMA\. 1B 
425; I RI 1R1 1 A2 uwsro 
4U6 ' R3 1 R4 IS THE 32 BIT u•stG•t~ INTE~E• TO MU~ TPL V 
4257 I q~ UNUSED 
42'8 I SP GOES 4 OrtP[R AFTER JSR 
42" 111414 118346 MP¥TENI MQV A~o•(,P) 
4268 ll74U 111446 MQV R~1•C~PI 
4261 117421 116304 ASL A4 
4262 117422 BI6U3 MDI. R~ 
4263 0P424 116314 AS~ R4 
4264 117426 ei61U AOI. Ai 
4265 117UI 162614 ADD (~PI+oA4 
4266 017432 IU513 ADC A3 
4267 817434 162613 AOD C'P)+oR3 
4268 117436 316304 AS I. R4 
4269 811441 016113 AD~ Ri 
4271 117442 181207 ATS ·~ 4271 
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4272 I 
4273 I MSG • OUT~UT A ~INE !O TTY 
4274 I MSGOOtV • OUTPU! A ~~~E TO CURR·, OUT~UT OEV, 
4275 I 
4276 I CAI.I.I JSR ·~, ~s~ 1 "SGontv 1 
4271 J ,ASCII "'MES~AGE l• 
4278 I ,BYTE I 
4279 I , EVE~ 
4i!81 I JR[TURN "ERE 
4ii81 J 
4ii82 I usEs Rl 
4283 I 
4i84 I $~~ ~P B;~~E O~ I~=~ ~yMBER or BYTES TERMINATED 
4285 I 
428~ ' 428 MSGERR1 
41!88 , 1rNor S~DNG~R 
4ii89 117444 112781 110145 •ova ~~X, Rll1 
42911 ~17451 0114111 BR M~GCOM 
4291 ,E~OC 
4292 117452 112101 MSGI •ova (H11•1RI 
42PJ 117454 UU65 IUU7 MSOCDMI CI,RB CNOFI,~( R51 
4294 117461 U6546 UUJ4 MOV CO~UMN I R5 I, • IS~ l ISAVE roR TEMP SWITC" 
4295 a17464 112765 UUJ6 UUJ4 •ov ·y~MN!!Y, CO~UMN I R5 l 
4296 117472 IU565 UIU4 ADO R5 1 CO~UMN(R5l 
4297 117476 111414 BR rRSTOYT 
4298 017501 116546 0111~4 HSGOOEV I MOV CO~UMN ( R'l, • 1 SP l 
4ii99 117,.4 1UUI DOMSG I MOVB (R11••RI 
4JU 1175U 1114U SEQ I. I NOUN 
4311 117511 114167 U117ii rRSTOUT I JSR P!; 1 PU!CHAR I PUT C"AR, TO TTY 
un 117514 111773 BR OOMSG 1 on ''E~T CHAR 
HIJ 111516 IU211 I. I NOUN I INC ·~ 1TO INSUHt RETURN ON 
U14 117521 316211 ASR R~ EVEN WORD BOUNDARY 
43U 111522 016311 AS I. ·~ •JI6 111524 ~12665 UUJ4 MDV I SP 1•1 COLUMN I R~ l 
4317 1115311 1111211 RTS ·~ 4JI8 

,)..{, b 
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430v J .~--~----·-··!-·--~----· •'!'.;. -- .. ~ .... .;. .... .;. ••• '!""- .. ~ ...... ··-·'! 
43111 I SUBROUTINE I NQRHt "O~HA~!lES I"TEGER CONTAINED IN 
4311 I OJ A"O R4 1 MlJI,T[PI,IEO BY EXPONENT 
4312 ' IN R2 1 ANSWER IS IN RJ, R4, 
•313 ' cA~LED sv J~• •c 
4314 017532 012746 10B2F NORHI •av *237 1 • C SP) 
4J15 017536 U5703 TST RJ 
4316 3175411 301413 eta dTTST 
4317 117542 1UII03 BP~ I, I TNOHM 
4318 017544 0161113 OOR HJ 
4J19 017546 0161104 OOR R4 
4320 0115511 0B'216 INC (~P) 
4321 11155ii 030327 0401111 ~ITNORMI~IT ·~··4~111~ 
4322 117556 0111111 BNE ~I TOK 
4323 117HS 1116304 AS~ R4 
4324 117562 016113 RO~ ·~ 4325 017564 0115316 OEC I ~PI 
4326 117566 010771 "R ~I TNOHH 
4327 117511 U5704 I.ITTSTI TST •• 4328 017572 011361 BNE ~lTNOHM 
4329 017574 3115726 TST !SPI• 
43311 111576 011207 RTS PC 
4331 01 16Bii 0B'712 ~IT OK I TST R2 
4332 011612 011425 BEQ ~ITSTO 
4333 317604 1U416 BMI UTOIV 
4334 1176!6 016213 ASA R3 
4335 011611 016U4 RQR R4 
•336 017612 01UU ASR .~ 
4337 117614 116U4 AQR "" 4338 117616 aeun ASR RJ 
4339 117621 016104 ROR RiJ 
4340 31162ii 0862U ASR R;j 
4341 117624 386114 OOR R4 
4342 017626 362716 0011104 ADO -~, (S~l 
4343 017632 0114767 17"" JSA P!; 1 HPYT[N 
4344 017636 0115312 OEC R2 
4345 1176411 010744 BR I. I TNO~M 
4H6 01764ii 3114767 1713~ii I. ITO IV I JSR P~,OIV!tN 
4347 n7646 105202 INC R2 
4348 017651 11107411 BR I.ITNOHH 
4349 0176'2 08UI3 i,I1SWR I ASR RJ 
435111 117654 0111611a4 ROR R4 
4351 017656 330327 1771111 ~ITSTOI 81 T RJ 1 11771111 
4J52 017662 3111373 BNE 1,1 TSWH 
4353 317664 0B'716 TST !$Pl 
4354 ~17666 303002 BGT ,., 
4355 317670 ~12716 01011111 MOV t1,(5~l 
4356 017674 0ii1621 010377 CMP (~PIIfJ77 
4357 017710 10HI2 8~05 '•6 4358 317712 312716 010377 •ov fJ77o!SPl 
4359 017716 1U366 0Uill. HOVB RJ111~PJ 
4JU ~17712 ~12603 •ov (S~I•rR3 J2.67 4361 017714 JU3~3 SWAB OJ 
436i! ~17716 ~061103 ROR RJ 
4363 0177211 U6U4 ROR •• 



VU1 15141 

4J64 ~17722 JU201 
4365 

d-6Y: 
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4J66 I •••••••••••••••••••••••··~···~···~···~···••••••••·•••.; •• 
4J67 I I NUMOUTI SU!ROYTIN~ 
4J6! I CALL.£~ BY JSO PC, ~UHOUT 
4J69 I O~TPUH AN UN5!GNEn ~U"BER r•o• THE r AC 
4J79 I VIA T~E SUBROUTI'!E PUTCHAR·, 
4J71 917724 ~94561 901142 ~UMOUT I JSR R5 1 SA VREG 
4J72 01 77Js 012191 029796 •ov *PUTCMAR, R1 
4J7J 0177J4 300446 BR N~HST! 
4J74 
4J75 
4J76 I •~ ···~···~··•!•··~··•••••io•••.;, •• .; .... .:. •• •"!' • •• :•• •• 
4J77 I I NUHSGNI SUBROUT IN~ 
4J78 I CALL.[~ BY JSR PC, NUMSGN 
4J79 I "1 WORD t'lU'PI!T 
4J89 I WHERE OUTPuT IS THE OUTPUT R~UTI~E, 
4J81 I WHICH MAY BE PUTCHlH oo SAVCHAR, 
4382 I OYTPU!S A SIGNEO ~UM•E• FRn~ THE 
438J 

917601 
I rAC V Jl THE OUTP•IT ROUT IN[ 0 

4384 317736 0UIBI NUHSGNI •oy O(SP) 1Rs 
4385 017742 062116 0U912 AOO 12 1 (SP) 
4J86 917746 014561 0U120 JSR R5oSAVREG 
4387 017752 019191 !'!QV Rlllo R1 
4J88 017754 31'?65 990940 TST rAC1(H5) 
4J89 317769 911411 SEQ N~Hr I X 
4J90 017762 199125 BPL NYHPO~ 
4391 017764 062765 100900 901140 •co 11010110, F AC1 I R5) 

./4J92 017772 311116 BNE N~HNE~ 
4393 917774 ""065 990942 CLR FAC21R5) 
4394 92U99 0BU16 8NE NYHPO~ 
4395 020102 ""'65 9U042 NUHF I X I TST rAC21H5) 
4396 02meu 1B0913 BP~ N~~PO~ 
4a97 0~~912 0"4., UU42 NEG F AC2 ( N'l 
4398 02mu• 182195 eve NYMNE~ 
4399 a2m1u ~12765 944U9 911JeB40 MOY 1~4BUtFAC1(R5! 
••me 02mez• 0UI65 090042 CI,R F AC2 I ~'I 
4491 a2ms31 0121ml 91U" NUHNEG I ~ov ·~ •• Ail 
ue~ 920134 010495 BR NYHPA~ 
4493 NUHPOS I 
4494 , lrNOF SNOSTN 
H~~ 020136 320127 32B'71 CMP ~~ 1 1SAVCHAR 
4496 329942 J~14~J BEQ NYHST! lOON' T OUTPUT B"ANK FOR ST~5 
4407 , ENCC 
4408 
HIY 329144 012101 00~1140 MQV .a,,"' 
4411 920051 014111 NUHPRS I JSR PCo(R;l 
4411 
4412 NUMSTT I 
HlJ 029052 U65U 011042 ~ov FAC2(H5loN4 IR4 • ~OW OROER MA~T I SSA, 
4414 020156 015102 CLR RZ I R2 • OEC I MAl, EXPONENT'1 
4415 J20161 OU50J 9U141 MOV F AC1 I N'l, H3 IR3 I HIG" ONDER ~ANT!SSA, 
4416 029164 JSUll BNE NYHFL! 

c:J-.67 4417 J29966 ~127011 0BU~7 MQV J~J 1 Rll I R0 • BINARY EXPONENT, 
4418 029972 015794 TST R4 
4419 929074 ~11016 BNE NUHSHrT 
4421 029176 J12701 9000~1 •ov .;,,.;· 
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4421 nmu2 014711 JSR P~t CR1! 
4422 128104 1118207 RTS pC 
4423 nmu6 0U3U NUMr~ T I HOY 

·~··· 4424 az0111 auu1 AS~ Rt 
4425 UU12 U5UI C~RB Ril 
4426 121114 a1n~1 SWAB Ril 
4427 021116 l627tt Ul;71 sua 1~71,H0 
4428 821122 ~42703 177~81 BIC ~~ 776Wt 1 R3 
4429 321126 a~z7n uezn 8 IS 1201, H3 
44Je 028132 0853U NUMSMrT I DEC Rt 
4431 U81H 01U84 AS~ •• 4432 U8136 11161U RO~ .;j 
4433 828141 831327 roun NUMNORM Ill T .:~. t41810 
4434 121144 111712 SEQ N~HSMn 
4435 U8146 """ T$T Rl 
4436 U8151 013816 BGT N~HBI~ 
4437 828152 186203 ui! R3 
4438 121154 U6114 RQR .~ 
un 821156 nun &Sft d 
4441 128161 816184 ROR R<i 
4441 121162 t162U A$ft .;j 
4442 321164 316814 ROR •• 4443 121166 nun ASR .~ 
4444 128171 IIU84 ROR •• 4445 821172 002718 run• AOD ·~··0 
4446 120176 014767 177Z12 JSR P~tHPYTtN 
4447 nnr2 IU312 DEC R2 
4448 021204 0111, BR NYHNOHM 
4449 321206 321127 UU114 NUHBIGI CHP Rit 114 
4451i 321212 lit3407 a~t NYMOK 
4451 021214 014767 1717~8 NUMDIVI JSR P~ 1 CIYTEN 
4452 121221 rn2n INC R2 
4453 821222 011746 BR NYMNOHM 
4454 028224 015211 NUHAI.N I INC Re 
U55 028226 0112U ASR R3 
4456 828238 816814 ROR R4 
4H7 021232 321827 UUt4 NUHOK I CHP Ri 1 jl4 
4454 Ul236 ~12772 81. T NYHA~N 
4459 021241 02UZ7 nun CHP R3,t,il0U 
44U a28244 113363 BHIS NVHD I Y 
4461 ZZU46 ~62714 0812'1 ACD 1~25r 1 H4 J ROV>lC I NG'1 

4462 a212'2 1UIU sec NORNOUV 
4463 3212'4 115203 INC ·~ 4464 121256 321327 nun CHP ·~·15il01~ 
4465 128262 183414 81,0 NORNOOV 
4466 a28264 B127U BI4UI MOV 14U~tR3 

4467 azazra 915U4 CI,R R4 
4468 a21272 nun INC Ri! 
4469 B21274 0127U 111116 NORNOOV I HOY ·~··~ 4471 021381 B1134t NUHCIGI MQV R~t•C~P! 
4471 a28~82 111316 SWAB C~P) cJ-?D 4472 B2U84 ~86116 RQR ·~,, 
4473 021316 086116 ROR c~PI 
4474 121318 016116 ROR (SP) 
4475 021312 042716 177768 SIC ·~777~e, cs•1 

~ASICI. MACX11 VU1 2Z.MAR•73 15141 PAGE 6h2 

4476 121316 J62716 081868 ACD Ill, C~P) 
4477 321322 1427~3 174Ut BIC 1V4000, RJ 
4478 021326 114761 177062 JSR P~ 1 HPYTE~ 
4479 321332 01,308 OEC Rl 
448e 021334 013361 8GT ~~HOI~ 
4481 121336 311613 HOY SP I R3 
4482 021341 362713 UU14 AOD 114, ·~ 4483 321344 J2m227 177776 CHP RZ, ••2 
4484 120351 012404 B~ T ~yMrMl 
4485 B2BJ52 011446 B[Q NUMr•~ 
4486 021354 128221 nne~ CHP R2,16 
4487 021361 011451 BI,T N~HrMJ 
4488 321362 ~14311 NUHrH11 MDV •CR3!tRe 
4489 028364 014711 JSR PC 1 CR;l 
4498 121366 a12111 1111,. MDV ·~'11 Re 4491 121372 314711 JSR PC,CR!) 
4492 121374 012184 lf8U5 HOY ~~~ R14 
4493 128411 U4311 NUHI.P11 MOV •CR3!,Rt 
4494 021482 ~14711 JSR p~l C R1 I 
4495 121414 ~U384 OEC R4 
4496 028416 113374 BGT ~VMI.P1 
4497 ~2t4U 1121~1 UIU~ HOY ·~ £ 1 RIIJ 4498 020414 014711 JSR PC, (R1) 
4499 021416 012701 111053 MOV •! • 1 Rl on 021422 ~15712 TST R2 
45U 028424 180103 BPI. , •1a 
.,.2 021426 ~127U 1818" MOV -~ •• Rl6 4>~3 020432 015402 NEG R2 
4~34 321434 314711 JS~ P~,CRp 
4515 028436 ~12711 0aeue •ov I~ fIR~ 
45U 021442 162732 08Ul2 sus t~2 1 A~ 
4537 028446 1U4112 BM I ,•6 
4508 021451 385211 INC Rt 
4509 020452 ~tr71J 8R .•t.0 
"10 021454 314711 JSR p~. '·~) 
•>11 320456 ~U201 •ov R2 1 Rl 
4,12 ~2346S 3627U 018972 AOO JI_B•1Z,R0' 
4513 128464 IU7U JSR P~ 1 ( R1) 
4514 321466 n•435 BR NWMEX I! 
4515 021471 012701 0011,~ NUMrM21 •ov ·~·.,Ail 
4516 321474 .014711 JSR PC,CRp 
4517 121476 012718 ltlt~8 •ov ·~ '•"" 4518 320502 314711 JSR PC,CR1) 
4519 020514 312734 0e0ee6 "UMFMJI •ov ·~, R<l 4521 020518 ~1t631 MOV SP 1 R0 
4>21 020,12 322121 30U~II CMP ( Rl)•t fl 2' 
4522 020516 31U02 BNE ,+6 
4>2J 321521 385334 DEC ·~ 4'24 3ZU22 0BB77J 8R ,•U 
4""5 320524 ~214112 CHP R~ 1 R2 4526 020526 ZB3802 BGT ,•6 
4527 320530 313214 •ov ~2 1 R4 C)-7¢ 4528 020532 ~15204 INC R4 
4529 3205J4 385202 INC Rl 
4531 320536 315232 INC R2 
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4U1 nn•• IU3BZ NUMLP31 DEC RZ 
•n2 UU42 nuu INE ~·u 
UJ3 UU44 BU711 ... .,~ •ov •!·. ,,.. •n• 121551 114711 JSR P~ 1 CR~I 

' 4U5 028552 ~14311 MOV •IR31 1RI ' .,36 32U54 314711 JSR P~ 1 IR~I ) 
U37 
4'31 un'• 015314 DEC R4 
4539 UU61 113367 BCT ~\iM~P4 
4, •• UU62 JtZn6 BIIU~ NUMEX U IADD 1~4 1 SP 
4,41 320566 111217 RT$ PC 
.,.2 
.,43 I IFNDr SNOST~ 
4,44 5AYCWARI 
4,4, Ul571 11'56? 81127! JSR R5 1 SAVREG 
.,46 UU74 311511 1111!1 MOV T2CR51oR1 
.,47 neue 118121 HOVB RI,IR~I• 
4,41 aae~e2 311165 1111!1 MQV R~o T2(R, 
4549 U8686 315265 eenu INC T~tR'I .,. U8612 BIIU7 RTS p~ 
4U1 1ENDC 
.,2 

&-7iiL 
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4U3 ' .,. 
I PUTBVT • PUT BY!E INTO RfNG BurrER .,, I 

4,6 I e·~~~ •ov c eurr 1 MDR', l 1 R1 
4,,7 I MOV C~WAR.l1RI 
4,8 I JSR P~,PUIBYT .,, I 
4568 I USES Rl, R1 I R2 I RJ 
4501 I 
4562 I RAISE PRIORITY SIN~£ THIS HAY B£ CA~~ED AT 
4563 I MAINSTRUH1 BUT A~CES~ES PO INTERS THAT MAY CHANGE AT 
4564 I Rm~:~,!~~~v~~i 81!1 4565 I c~R 1r ~YfE GOT ,. 
4566 I SET IF ~0 ROOM 
4,67 I 

-7 
4568 028614 3U7U 177776 PUTBVTI •ov lp$,R2 
4569 neue ~11246 HOV tR21 ,o(SPI 1 SAVE STATUS 
4571 121622 112712 en~•• MOV *'R7, !R21 1 REP~ ACE WITH HIGHEST 
4571 021626 016113 111111 "OV aPUTCR~I,R3 
4,2 021632 nun INC RJ ICAN~lOATE raR NEW POSITION 
.,3 32B6J4 UU61 liB IIi C~P R~,BENDIR~) 1 NHO TO WRAP •ROUND? 
.,74 121641 11l4U 8~0S NOWRAP 
4575 U1642 0161U unu •ov 85TRTiR1J,RJ I VrS I N(W ~OS 1 AT TO~ .,76 Ul6o6 UU61 UU04 NO WRAP! CHP RJ 1 BGP1 I R1) 1 1r ~QUA~ TO EITHER r.tT .. ,,. '. 
4577 121652 011412 SEQ NOAOO" ' TW[OJ NO ROOM 
4578 3ZI6'4 aanu IIIII~ CHP RJ,BGP2CRO 
4579 U1661 011.417 BEQ NOROOH .,81 121662 118171 nnu MOVB Ri,tB~VTCR!I .,81 021666 311361 nnu •ov R~,B~YTCR11 IV~DAT£ PTA I .,u aze612 012612 MOV CSPJ•• (R21 !STATUS BACK .,u 021674 018241 c~c I SlliNA~ succus 
•n4 02e676 311207 RTS PC 
4,85 02B7U 012612 NOROOHI MQV I~PI•IIR21 15YATUS BACK 
4U6 02B7ez 011261 SEC jSWOW FAI~URE .,81 02e704 aaeza7 RT$ p~ 
4,88 

~73 

I I 
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4589 
4591 
4591 
4592 
4,93 
4,94 
4595 
4596 
4597 
4598 
4599 
4638 
4681 
Ul2 
4683 
4084 
46U 
4616 
4017 
4601 
4019 
4611 
4011 
4612 
4613 
4614 
4615 
4616 
4617 
U18 
4h9 
4t21 
4621 
4022 
4623 
4t24 
4625 
4626 
4627 
4628 
4t29 
46JB 
4631 
4632 
un 
4634 
f635 
4636 
4637 
4638 
4639 
4648 
4641 
4642 
4643 

4644 
4645 
4646 
464'7 
46H 
4649 
4651 
4651 

323786 
323712 
323716 
323722 
323726 
323731 
321734 
328741 
323742 
328746 
328751 
3287,. 
3287" 
128761 
328762 
328764 
128778 
328772 
928776 
121181 
3211U 
32UB6 
321111 
321114 
32U22 
1211126 
3211J2 
321134 
321136 

4652 321846 
4653 321850 
46,. ~211'2 
46, 
4656 02U,. 
4657 
4658 321856 
4659 
4668 
4661 
4662 
4663 321861 
4664 ... , 
466~ 

384561 
312746 
8U21' 
115765 
al1432 
3U161 
116534 
31i8113 
115765 
uuu 
8U481 
3U184 
31UU 
36UU 
011111 
384761 
1113887 
884767 
015316 
011371 
1U161 
311422 
115161 
U2774 
015265 
115761 
311111 
315726 
388U7 

177H4 
177554 
177514 

388161 
347777 
UIU4 
01811ii~ 

177624 

175114 

331112 
3381U 32U46 
881878 
3111112 

122 

' I PUTC~U • PUT CHAR !O CURRENT ~UTPIJT DEV 1 

' ' ' ' ' 

CALLI CI.OAD oDEV(R'I l 
•OV tCHARl 1R3 
JSR P>tPUICHAH 

I SAVES Al.l. REGs, 

' I TRIES TO FIT C~AR INTO PAoPER BUFFER, GoES To lowAIT o" 
' FAILURE I 

' PUtCHAA I JSR 
•ov 
INC 
TSTB 
B[Q 
JMP 

PU?CCO I MOVB 
BNE 
TSTB 
liNE 

HORST UP I MDV 
TST 
BNE 
ADO 
HOV 

PUt IT I JSR 
ace 
JSR 
DEC 
BNE 
CI,RB 
BR 

ITSINI CI.RS 
HOV 
INC 
TSTB 
BNE 

OUtiUI TST 
RTS 

' 

R5,sAVNEG 
147777 1 •(5P) 
•COI,U~N ( R't 
CNCFI,Ci(R51 
PYTccij 
RUDY 
ODEYC~5),H4 
HORST~P 
CNOFL~(R5) 

OVT81' 
TA81(R4) 1 R! 
R4 
PQT!T 
U 1 R1 
( R1) 1 H1 
P9 1 PUTBYT 
ITS IN 
P(:,ro•AIT 
(~P) 
PUT!T 
B~SPE> ( Rt) 
OEVERH 
BfSPEC ( R1) 
1~08 1 fTAR2(R4) 
RNOCT I R5) 
BES~E· C R11 
D~YERH 
(~P)• ,. 

1 l'JIT TI•E OUT COUNT 

IOUTPYT DEVICE CODE 
IIF."DT !Tv, CONTI"UE 
iCHE~K FOR ltOI 
1 IF SET EXIT I~MED!ATEI,Y 

J~WieH DEVICE! 
1 NeT HY 
iNEEn ~URR'1 USER•S BUH, 
I NOW 1 ACTUA~ HEADER 

1 .~0 ROOMI WA!T 
1 T!~£ OUT 

I 110 £RROR7 

1P~P TIME OUT COUNT 
IRFSTOR£5 RE~s·, ·-~ RETURNS 

I tAB1 
I FOR 

• DEY, BUFFER HOR$ 1 (TPWD IS nFFSET I•To USRAREA 
AODR 1 TO TPRTR 1 BUFr, HOR·,) 

' TA81 I 

' 

• TPHD 
,!F~OF SNDPTP 

PPBFWQ 
,ENDC 
,IFDF SNOPTP 
~ 

1 ENDC 

, ENDc 

,IFDF SNO~PT , 
,ENDC 

I fAB2 • DEV, STA!US NEG, 

' TAB21 TPS 

OEVERRI IQT 

PPS 
~PS 

1 IFNOF S~ONGLR 
1 ASCII \QNR\ 
, ENDC 
, 1 FDF s~ONGLR 
1 A5CII \QEVI\:E •OT R[ADV\ 
1 ENDC 
I BYTE ~ 
, EVEN 
I EDT 
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~667 
4668 
1669 
4671 
1671 
4672 
4673 
4674 
4675 
4076 
4677 
4678 
4679 
ooe1 
4681 
1682 
4083 
4t84 
4085 
4686 
4687 
4688 
4089 
4691 
4691 
4692 
46U 
4694 
4695 
4696 
0697 
4698 
4699 
47U 
47e1 
47m2 
4713 
4714 
HU 
47e6 
4717 
4718 
4719 
47U 
4711 
<712 
47U 
4714 
<715 
4716 
4117 
4718 
4719 

121062 
3211164 
a2u12 
321074 
02U76 
321111 
321102 
U1U4 
U1U6 
321112 
0Z1114 
121116 
121121 
U1122 
321124 
32U26 
~21131 

321132 

3Z1134 
BZ1142 
121144 
021151 
021152 
0~1156 
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4721 
4721 
4722 
4723 
4724 
4725 
4726 
4727 
4728 
4729 
4?30 
4731 
4732 
4733 
4734 
4735 
4736 
4737 
4738 
4739 
4741 
4741 
4742 
4743 
4744 
4745 
4146 
4747 
4148 
4749 
4751 
4751 
4752 
4753 
4754 
475~ 
4756 
4751 
4758 
4759 
4761 
4761 
4762 
4703 
4764 
4765 
4706 
4161 
4768 
4769 
4771 
4771 
4772 
4773 
4 774 

321161 
021164 
321166 
321171 
3a1172 
121174 
121211 
021212 
0212B4 
321211 
321212 
0Z1216 
321221 
121224 
021226 
021232 

021234 
a21241 
121242 
021244 
121246 
021251 
021252 

~21266 
021272 
321274 
021311 
321304 
321316 
321J12 
321314 

111646 
012766 
0U<'6 
311346 
011246 
010146 
ZU146 
011546 
3166e5 
014736 
nzu1 
01ZU1 
0lZU2 
01ZU3 
012604 
312695 
311217 

ZU112 

012165 
015211 
122127 
0ti4U 
0el167 
081217 

VU1 

062711 
015211 
315201 
11'721 
Ztn375 
124127 
311767 
111114 
122127 
U1421 
124127 
Jl1762 
122127 
311361 
362731 
311756 

122127 
011751 
113751 
UH21 
311316 
~11747 
310237 

~16501 
111415 
316503 
304767 
311404 
322227 
~01401 
311202 

22o~ARo73 U!41 PAGt 63 

021132 011012 

17711~ 011131 

U02~1 

1713~6 

1 ~ou~et r 1 L£ •a 
I ~.;.··~~··•'!•··~···~··•••••io••••···•···•···~···'!•••••··~···•••• 

' I SAVRtG • SAVE A~L ~EGISTERS 
I 
I CAL\.1 ~JSR 
1 JSA 

' I PUS~tS A\.L ~tGs, AND EXITS WITH ArOq, gN STAC< 
I 
I 
I 
I 

WHICH BRING~ ~ONTHDL ~AC< •HFN $liB•, ODES IRTS PCI 1 

THEN 1 RESTORt~ RE~S, ANO 00[~ IHTS PCI W•ICH RET'JANS TO JUST 
ArTtR CALL TO INI!IAL SURR~UTINl C"DDIF!ED oOWERING SPECIAL) 

SAVRGII MgV 
~ov 

SAVRtGI MOV 
•ov 
•ov 
MOV 
MQY 
•ov 
MOV 
JSA 

RE!RtGI HOY 

I 

HOV 
•ov 
MQV 
MQV 
MQV 
RTS 

IN1£XTI RTI 

C~PI t•C $PI 
tiNTtxT,2CSPl 
R! 1 oC~PI 
R~r•C~PI 
R2 1 oC~P) 
R~ 1 ·C~P) 
Rl,•qiP) ., .. ,~., 
12',( SP) 1 U 
PC 1 '!~PI• 
C5P)• 1RI 
C~P)•tR1 
C~PI•rRZ 
C~P)•rR3 
C~PI•rR4 
C$PI•rR5 
•c 

1 reR RETURN TO SUBA, 
IG£1 OLO R5 
1STACK NEXT i.DC,l 

1BAC< TQ CA\.\.ER or I•IT, SUSP, 

J ~--· ~o!-··'!•••!·-~o!···· ............ .;. .... .:. .... .;. ...... ~-··':' ...... -~~- ......... .. 
I 
1 sCANpNO • scAN roKEN r oR •" 
I 
I CALL I HQV 
I JSA 
I 
I USES A1 
I 
SCANPNO IMQV 

INC 
CMPB 
SEQ 
JHP 

PNOGOI ATS 

CPTR 1 TO BYTE BtFgR£ If' TO~ENJ t ~1 
P~rSCA~PNO 

'• SCAI.AR, L. !N£Noc R5 1 

R' CR11•rt,POUNO 
PNOGO 
EARSX5 

·~ . 

15141 

000201 

0002~2 

300211 

011012 

~31122 

177777 

011124 

ZIU26 
175U<i 

177775 

'~.;. -·~!o ---~-------~------··--~.:. ..... .:. ..... ~---~ --- !"' .... 
I SUBROUT! NE '$K I PEOL. I CAI.L£0 Bv JSO PC 
I "DV[S R1 PAST THE NEXT • EO(.t 
I ~B UNUS£0 
I R1 •ODI'I£0 TO •EFI.ECT OPE~ATIO' 
J R2,R3,R4,R5 U'IUS£0 -
I SP GOES ~~ "EEPER AFTER JSR 
SKIP351 AOO t~ 1 R1 
SKIP~21 INC R1 
SKIP211 INC R1 
S~!PEOI,ITSTB CR11• 

BGE SK!Pe~ 
CMPB •CR1)rt 1 FI.!T 
eta SK IP0~ 

· BHI SKIP~! 
CMPB CR1)•r• 1 EOI, 
BtQ SK!PRTS 
CMPB •(R1l;.,rN 
YtQ SKI P02 
CHPB 1~11•rt,NE~T 
BNE SKI P[OI, 
AOO t12t R1 
BR SKI PECI. 

I EITHER 1 1\,IT11375) 1 ,11,IT213?6l OR 1 TtxTC377l 
SKIP~II CMPB CR~I•rt,II.IT2 

BtQ SKIPn 
BLO SK IP01 

SKIPTXTITSTB CRti•-
BN[ SKIPTXT 
BR SKI PEC~ 

SK!PRTSIRTS P9 

I P ····~···~···~·-•"!'••••••'!1.;, ... .,~ ..... .;. .... ~ .... ~ ..... '! .... •• 

I 'SToVARI SUBRo~TIN~ 
I CALI.EO BV JSR PC 1 STCVAO 
I S!ORE~ FAC{ 1 F AC~ IN T~E VAR I ABI.E OR 
I ARRAY Ei.E~[NT LA~T A~CRtSSEO BV THE 
I S~BRO~TI~t •GtTVARI 
STOVARI MQY YARSAV(R5) 1 R2 

, IF NCr 
CMP 
B[Q 
,tNOC 

"'ov 
BMI 
MQV 
JSR 
BR 

STONOSS I CMP 
BtQ 
MOV 

SNOSTH 
CH2)t# 1 5VAR 
tRRHX7 

SS1SAV(R5) 1 AO 
s TONO~S 
S~2$AVIR5) 1 R3 
PCri.CcGtT 
s Taco~• 
(R2J•r* 1 SC&i.AR 
S!OCOMM 
(R2) I HZ 

c:J7l 
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4775 U1J16 016522 088148 STOCOHMI•OV F AC1 I ~5 I o C R2 I • 
4776 UHZ2 016512 UBB4Z •ov FAC2C~5), IR21 
4777 B2UZ6 011207 RTS ·~ 4771 
4779 o IPNOF SNOSTM 
4718 121338 081167 171456 ERRMX71 JHP ERRH I~ 
4781 0 ENOC 
4782 

.;2.7/ 

BASIC" MACX11 VU1 22oHARo73 15!41 PA~E 65 

4783 0 IFNOF SNOST~ 
4784 .. ~---····•··-,--., ............................... , .... 
4785 J ISTOSYAA 1 SUBROUTINE 
4786 I CALLEQ BY JSR PC,STOSVAR 
4787 l S!ORE~ A 5TR!NG VARIABI,E 45 AOORESSE~ BY 
4788 l VARSAV 
4789 021334 3165U 010822 STOSVARIMOV VARSAVCR51 0 R~ 
4?98 021348 321227 177777 CHP CH2) 0 • 1 SVAR 
4791 021344 001137 BNE EHRHX~ 
4792 IZ1J46 316518 009024 •ov SS1SAVCR51 1 R~ 
4793 021352 188415 BH I STOSSNO 
4794 021354 ~16593 UUZ6 •ov SS2SAVCR51,R3 
4795 021368 U4767 175824 JSR PC 1 I.O~GET 
4796 021364 ~BB4U BR STOMH~O 
4797 021366 ~n122 STOSSNO I TST CR21• 
4798 021378 026227 009082 177777 CHP 2(R21o*•1 
4799 321376 0814a5 BEQ STOVTAB 
4818 0214BI 011202 HOY c R2) ,H2 
4801 121412 ~12603 STOHMCO IMOV C5P)• 1 H3 
48U 021414 raue •ov ~~·, ... , 
4803 0214U 310812 •ov R0 0 (R2 I 
4804 021418 ~80415 SR STOVCUH 
4805 021412 312683 STOVUB IMOV r§P!• 1•J 
4806 021414 312608 •ov ISPI•aRI 
4807 021416 ·0U812 •ov Rlr(R2) 
4808 U1428 285212 INC R2 
4809 121422 1615U SUB CR5),H2 
4818 121424 0852U STOVCOMIINC Rlil 
4811 021426 ~lf14U B(Q srosx 1 C~E~K NU~~ sr• I NG 
4812 0214311 ~62708 088102 •co n,Re 
4813 f21434 1U241 MOVB RZ,~(~B, 
4814 021436 31U12 SWAB R2 
4815 021441 11U41 •ovs R2 1 •(J'CiJ) 
U16 021442 ~18113 STOSX I JHP I ~3 I 
4817 321444 3111167 17U~i ERRMX61 JH' EHRM! X 
0818 I ENOC 
4819 
4820 
4821 
4822 
4823 J .. ~. ···---~---~---~-- ..... .., ~- -~~ .... .:. ••• .:. --- ----~- ... -
4824 I SUBROUTINE 'SUYSTK o CA~-EO S• JSR PC 
4825 l NEGATES ~CSP1 1 2(SPI THE~ CONTINUES l'' I ADOS fl( I 
4826 l Rlil 1 R1 u•USEO 
4827 I R2 1 RJ O£STR~VEO 
4828 l R4 •OOI'I£0 TO Rtr~E:CT 5T4CK dSAii£ 
4829 I ·~ •UST PO 1 "T TO USER AREA 
48JI I SP GOES 11 ~EEPER ArTER JSR 
4831 021458 085766 08U02 SUBSTK I TST 21 SP I 
4832 321454 3111435 BEQ syB 1 N! 
483J 021456 362766 U8101i1 001111~2 AOO ll,21B0iJ~, 2 C SP l 

). 77 4~J4 a214u ~80167 1661J2 ADSTK11 JMP AODSTK 
4835 321471 ~85466 UU04 SUB INTI NEC 4 C SP) 
4836 021474 111237~ ave AOSTK1 
4837 021476 312766 044Uiil 081U2 MOV ·~4000 1 2!SP! 



BASICI. MAC XU VU1 2bHARo73 15!41 PACE U•l 

4138 a21514 ~15166 111114 CLR 41"1 
4839 121511 U1765 IR AQSTK1 
4141 

) 

~ '?() 

BASICI. MAC XU VU1 22oMARw73 15! 41 PACE 61 

4841 ' "~---··. •!" ••• ~ ••••••• ---·;. --- .:.. --~ ---·-•• ~---~-.--
4842 I 1 TRAN 1 SUI ROUT I.NE 
4843 I CAI.I.EQ BY JSR PC, TPA'! 
4844 I TMANSLAT£5 fROM !~PUT ~SC!l COO[ 
484; I To INIERNAI. COOE, CO>lSIS!ING or TOKE~S 1 
484t I LINE NUMBER R[r[R[''CFS 1 SYMBOl. TABI.E 
4847 I R~P[R~NC£5 1 ANO I.IT[OALS 1 ALWAYS RETURNS 1 
4848 I NO MA!!ER WMAT IS INPUT, 
4849 I '' NEW SYMBOLS ARE ~ 11CDUNTERE0 1 BUILDS NEW 
4Ui I ENTRI~S INTO TW[ SYMAOL TABLE, 
4151 I ERROR' ARE TR'"SI.ATE" TO t 1 TEXT t "·,l 
4852 121512 ~16512 unze TRANI HOY 1.1 N[ I H5 I 1 R2 
4153 021511 IU2tl MDV R2,R1 
4854 021521 122127 011815 CMPS CR11•t•CR 
4855 021524 31U75 BNE ••• 4856 021526 116U8 118116 MOV cODE I H5 I, R~ 
4857 121532 114141 •ova •IR11t•IRill 
4858 UUH nnu CHP R~,R2 1R~ IS WHERE ORIGINAl. TEWT IS·, 
4859 021536 01U75 BNE ,.4 1R1 IS WHERE TRANSI.ATED TEXT CO[S 1 
U61 121541 auu5 U8UI TRiNLUPICI.R T1CUI !PREVIOUS ITEM WASNIT A VAR 1 
4861 321544 122127 ene•e TRANYU I CHPS IAII•t•BL 
4862 3215" 111775 SEQ TMANVAR 
48U 321552 124827 ueeu CHPS •(RII t•CR 
4864 021556 eeun BNE T~YNUH 
48U BU561 112711 08121~ MQVS •• EOI.t I R11 
4866 021564 311U7 RTS PC 
4867 021566 12!127 .... ,. TRYNUHi CHPS (~8) tl' I 
4168 Ut572 U14S6 eta NYHJ~~ 
4169 021514 121121 Ull61 CMPS CHIIo"l 
4871 121681 1U4U 8~0 TRVKWU 
4871 U1612 121127 U1171 CMPS IRI)o.,9 
4172 021616 uuu !HI THYKWU 
4873 321618 ~18167 Ill HI NUHJMPJ JHP I~NU~-
4874 
4175 021614 tU114 15·'~2 TRVKWDI MQV •KEYWQS.TR~PC, R4 
4871 021621 12(827 881111 CHPB (RII ti'A I CHECK A~PHA KEYWORDS 
4177 121624 113415 81.0 CDMTA~ • roo ~ow 
4878 121626 12{127 111132 CHPB IRI)olf i1 
4879 nua2 uuu BHI COM TAl !TOO HIGH 
4881 021634 312734 1566J4 MOV IKEYhTRNPC 1 R4 1 JUST O!GMT 
4881 321641 3U7U COM TAll MOV P~ 1 RJ 
4182 021642 UI4U TRNPC I ADD R!oRJ 1 ADOO[SS TABLE 
48U 121644 uen2 TRYAGNJ MDV RI 1 R2 
4184 021646 122223 REfRYI CHPB (A2J+t !R31+ 
4185 321651 081776 eta RURY 
4886 aU052 1143f4 HOYS •iRJitR4 
4U7 821654 188414 !HI AMATCH 
4888 321656 U15'B 8[Q ~OTKW~ 
4189 321601 U5U2 DEC RZ 
4891 321602 122227 U1141 CMPS 1H2)+tt81. 
4191 321606 011117 B£Q RETRY 

~f/ 4892 ~21078 anna OEC R2 
48U 3Z1072 122327 uee4B CHPS !R3)+tt8~ 
4894 021076 3117U B[Q RETRY 
4895 321711 1n1u TSTS (li3)+ 

~ ~ 
. .) .' I 
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4196 3217U UU76 ~~~ '•2 
4897 2217'4 3117'7 SR THYAG~ 
4191 3217U 3.,J02 AMlTCHI OtC R2 
4899 021711 ~112~1 •ov R2 1 RI 
4\100 321712 111421 •ova .,.c•;•• 
4911 321714 12~427 U1221 C~PB R~t ,, ~£."4 
4912 321721 Jl1541 SEQ R~HPA9K 
49eJ 021722 121H7 a1nn CMPB ~,,.,p~ 

4904 321726 311461 SEQ TR~rN 
4905 121731 121427 U8211 CHPB R! 1t:,IUXT 
4996 021734 31U35 eta Nt~r II.~ 
4917 321736 123427 UU'7 CHPB R~ 1 1 1 ~QUOT 
4918 121742 0814U ItO Q~OTPAK 
4919 321744 128427 018Z'~ CHPB R4,,,uauor 
4918 121758 UU7J BNE THAN~VP 
4911 1217'2 1227U UU57 OUOTPAK I CHPB 'I SQUOT I R4 
4912 021756 0114U BEQ ,•6 
491J 121761 012714 0U2'2 HOV I~"•' ~· 1 SQUOT,R~ 
4914 321764 3627U 177571 ADO ·~t •. ~auor,R• 
4915 121771 1127Z1 U8J77 HOVB ,,rt~r,c•tl• 
4916 021714 eaeu1 CHP R1 0 RI 
4917 321776 UU76 BHIS ERRTRN 
4918 0221U 12U14 STOSTA I CHPB (AI) I H4 ISA"E AS !NITIA~ QUOTE C"AR 1 ! 
4919 122082 Ut41' SEQ ENDQUOT 
4921 122114 UiU7 lUlU CHPS CH8) 0 1CR 
4921 122811 Ui415 I[Q ENOCR 
4922 122812 112121 HOVB (R8)•t (R1J• 
4923 122014 018771 SR S!OSTH 
4924 122816 115821 ENOQUOT I C~RS c•11• 
4925 U2UI an2u INC Rill 
4926 122122 128427 111147 CMPS R~tl'! 
4927 U21Z6 811413 8[Q ENOSQ~O 
4928 122131 112721 8112'~ HOVB ~~~m~E1!A11• 4929 12211134 ~88641 BR 
4931 11122836 112721 UUH ENOS QUO I HOVS t 1SQUQTtol•11• 
4931 U2142 ZI86J6 BR TRAN~VP 
49J2 122144 115121 ENOCRI eva I HI,) • 
49JJ U2146 112111 UIZI1 •ova 1 1 £0~,CRt) •n• 822852 111112 ~cv R~ 1 R2 
4935 U2154 124227 Ul~77 CMPB •CR2) 1 t,TEWT 
4936 122161 "U" BNE ,o4 
49J7 122862 111412 HQVS .,IIR2) 
4938 U2864 112742 011~77 HOVB '• TEXYt•CR2) 
49J9 12217111 IIIIUI1 RTS p~ 
4941 122172 122827 11111148 TANrNI CHPB , .. , .. ~~~ 
4941 U2176 '11.775 BtQ 

~·· 4942 U2111 124127 UUI1 CHPB •4RI)t*'' 
4943 122114 113411 8~0 THYNBAD 
4944 122186 121827 U8H2 CHPB ( •• ,I •• I 
4945 122112 11{816 BHI TRrNBAO 
4946 U2114 112112 HOVB CHII•tA2 

;lf.?l-. 4947 122116 11116JI2 AS~ R2 
4941 122128 162712 011211 sus *~A+'A•ZtR2 
4949 322124 11111221 •ova R2o(A1)• 
4951 11122126 91861114 8R THANL~P 

BASIC~ HAC XU ¥121 2hHANo73 15! 41 PAGE 66-2 

4951 11122131 11274t 1111811~ TRrNUO I MOVS II No •I Rill 
4952 322134 112741 111111111~ •ova t!r,•CRil) 
495J 02214111 111.,311 DEC ·~ 4954 322142 ~28111 CHP A1, 1 Rill 
4955 11122144 111813 BHI EHRTRN 
4956 11122146 11118415 BR R~MP&~K 
4957 122158 121111 NEXr!~l. I CHP R~ 1 Rill 
4958 11122152 1ell11 8HIS EHRTRN 
4959 111221'4 115821 C~RB C H1 1• 
496111 022156 11511111 c~•a !R!,) 
4961 122168 1116271111 118111 AOD 1111R1 
4962 122164 IUUI CHP R~, Rill 
496J 11122166 113112 BHIS EHRTRN 
4964 1112217111 IIIIIU7 177~44 JHP TRAN~VP 
4965 122174 :l"U167 .111~64 ERRTRNI JMP tRRTR 1 
4966 111222111111 121.127 11111132 NOfK~OI CHPS c R8 1 1 ;, 1 
4967 122214 11181116 SHI REHPACK 
4968 11122286 12111127 lit, ill CMPB CRIJ 1 i•A 
4969 322212 18341113 8~0 R~HPA9K 
497111 11122214 015765 UU56 TST T~(R5! 12 VARS IN A ROW IS AN t•ROR SC DO•T 
H71 12222111 311415 BEQ l~VAR I WA~Tt SYM80~ SPACE ON IT 1 
4972 11122222 1127U UU77 ~[MPACK I HOVS o 1 TEX!o!R1J• 
497J 322226 02111191 C~P R~ 1 Rl 
4974 1112223111 UJ361 BHIS EHRTAN 
4975 322232 1211127 11111115 STOTXTI CMPB (R0) 1 1CR 
4976 122236 1114U BEQ CARRET 
4977 U22CI 112121 •ova !RI)•i !R11• 
4975 322242 318773 BR STOTXT 
4979 022244 11511121 CARRET I C~RB ( ~~,.-
4988 322246 112711 11111<11111 •ova I,[O~o CRU 
4981 ~22252 IIIU211 RTS PC 
4982 022254 112112 ISVAR I HOVI CR8J•tR2 
4983 322256 122127 011141 CHPS ,.,,.,n~ 
4984 ~22262 31177' BtQ ,.4 
4985 n2264 124127 1110111171 CMPB •(A8)t*'9 
4986 32227111 111136 BM I NOO!GI! 
4987 322272 12111127 01111161 CMPB !HI) 1 1111 
4988 022276 1U41J 8~0 NOO!GI T 
4989 322301 •UJ02 S~AB R2 
4991 322302 152002 B!SB , •• , ••• 2 
4991 32231114 0UJ02 SWAB R2 
4Y92 022316 ~11513 NOOIGITIMOV ( R5) I HJ 
4993 ~22J1111 12211127 03014111 CMPB I Rl) •t•BL 
4994 022314 ~1111775 8tQ ,•4 
4995 022J16 "153U OtC Ail 
4996 322321 J21J65 08U14 V ARSRCR I CMP R3 1 ~DEREE!05l 
4997 022324 U311133 BM I 5 P~TITIN 
4998 022326 ~21327 177775 CMP ( R3) 1 I 1 SCA.t.AR 
4999 322332 113003 BH IS NOT IT 
51 ail 022J34 "6273J 08Ue4 ADD ·~• RJ 5111 322J4t 010767 BR VARSR>R 
501112 022342 ~62703 0111U1111 NOT IT I ADD ·~Ill, R~ c:)_'? 3 
511113 
511114 , 1rNor SNOSTH 
5215 322346 ~26327 177771 177777 CHP ·~I(R~III,SVAR 
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5096 322354 0S1U6 B£0 TRVSVaR 
5U7 1 ENOC 
5018 
5099 U23'6 ai23U CMP CR3l•tR2 \ 

I 
5US 322360 9013H BNE VARSR~~ J 
5011 ~22362 12U27 000044 CMPB '""•'!' 5012 922366 001754 BEQ VARSR>~ 
5013 
5014 I tFNOF SNOST~ 
5015 022370 ~10406 BR FOUNOV 
5016 022372 ~22302 TRYSVARICMP CR3l•IR2 
5017 322374 011351 BNE VARSR~H 
5018 022376 12it27 UU44 CMPB CHIJ 1 t•5 
51119 a22402 001346 BNE VARSRyH 
5020 022404 0U2et INC R0 
51121 1 ENDC 
5022 
5023 022406 1627U 0001112 FOUNDV I SUB •u··~ 
51124 022412 010441 BR RPVAN 
5025 PUf!TINI 
5112~ 1 IFNOF SNOST~ 
5027 U2414 062703 00Bi114 ADD ·~·~ R~ 5128 022421 02un UU7i! CMP R3 1 1,0,TRCR5) IMAKE SURE STRINGS ARE NOT T~ER£ 
51129 U2424 183435 BI,O PUHOK 
511311 022426 004767 01U26 JSR P> 1 UP~ACK 1 IF THEY AR£ 1 PACK THEM UPWAODS 
5131 022432 021365 0001172 CMP R3oL.OFRIH5) IANO TRY AGAI~ 

5032 022436 113161 BHJS ERROV2 1 N~ r.ooo 
51133 022441 0U743 PUUOK I TST •( R3 I I R3 IS [NO or ENTRY 
5~34 
503!1 

I ENDC 

51136 , 1ror SNOSTH 
5031 ADO t12o Rj 1 AOOP£55 END or ENTRY IN R3 
5138 1 £NOC 
5139 
511411 022442 020365 0IB012 CMP R3,HI[RtElR51 
5~41 022446 1hl54 BHI EHROV2 
5042 B22451 0103$5 000114 MDV R3 1 L.O[REEIR51 
51143 322454 01Z243 MOV R2 1 o(H3) 
5044 022456 one•~ CL.R •I R3 I 
5~45 B22461 0~'B·~ CL.R •lR3) 
5046 B2246i! on1•J CL.R •IR31 
51147 022464 012743 177775 MOV •,scA~AR,•tRJI 
51148 
51149 ,trNOF SND5TN 
5058 022471 121127 BUIH CMPB !RB),i•s 
5151 022474 BIU11 BNE R~TYAH 

5052 022476 085UI INC R0 
5053 022501 312723 177777 MDV o 1SVAH 1 (R3)• 
5054 022504 085123 COM (H3)+ 
51155 B22506 385123 COM (R31+ 
5156 022511 005113 COM (RJ) 

~?i 5057 322512 162703 01000~ SUB ~~, RJ 
51158 ,E~DC 
51159 
50611 022516 ~13565 B000H ~tTVAR I MOV R5t Til R51 I SONET" I•JG NONlERD I 

BASIC~ MACX11 YU1 22•MARo73 15141 PAGE 66o4 

51161 022522 161503 RETL.NO I sua (R5) ,HJ 
51162 022524 00S303 SWAB RJ 
511U 022526 1U321 •eve R~t!R11+ 
5064 322531 ~09303 SWAB RJ 
5065 022532 110321 MOVB R;i 1 ( R1 )+ 
51166 022534 020100 CMP R;, R0 
5067 022536 111210 BHl ERRTRN 
5068 022540 ~IB161 177000 JMP TRANVAR 
51169 lSNUMI 
50711 022544 010046 MOV Ri1 1 • C ~P) 1 SAvr PTR IN CASE OF BAD NUM 
5071 022546 ~14767 011U2 JSR Pg 1 VAl, IF IN" "A"TISSA A"D tXPONcNT 
5072 022552 121127 000B56 CMPS (FUJ) '.'I 
5073 ~22556 00U16 BNE (XPTEN 
5074 B2256B 0126BI MOV !SPl•oRI 
5075 022562 010617 aR REMPACK 
51176 0'22564 014167 174054 tRRTR7 i JSR R~ 1 MS~ERR 
5077 I IFNOF SI,QNGLR 
5078 ~22570 046124 124 I ASCII \!~ T\ 
5e79 I t~OC 
50811 ,1ror SL.ONGER 
5081 I ASC ll 'L.INE.!OO L.O~G Tn THAN~L.ATE' 
5082 ,tNOC 
5083 022513 000 ,BYTE 
5084 I EVE~ 
5085 022574 000167 156406 JMP ·~•ovz 
51186 022601 014167 174~~~~ ERROV21 JSR R1oMS1iERR 
5087 ,1r~or S~DNG~R 
5088 022014 352121 102 , ASCII \PTB\ 
5089 I tNOC 
51190 , 1ror SI,ONG~R 
5091 I ASC ll 'PROGHAM TOO B!GI 
51192 I (NOC 
5093 022607 eee I BYTE 0 
51194 I EVEN 
5095 322610 ~09161 156372 JMP R~AOY2 
5096 ~22614 ~20327 01-~31 EXPTENI CHP R~ 1 11!63~ 
5097 022621 111141 BHI MAKFL.J; 
5098 01!2622 ~U702 TST R2 
5099 322624 0113434 BL.E EXPNEG 
5100 022626 304767 174562 JSR PI; 1 MPfTE'I 
5101 022632 0n302 OEC R2 
5102 022634 30~767 BR tXPTEN 
5133 l22636 0tU31 EXPNEG I BNE ~AKFL.l T 
5104 022640 0UHJ TST RJ 
51~5 322642 ~01127 BNE MUFL.J; 
5106 022644 328427 177775 CMP "~I. I ~CALAR 
5U7 022650 10~1<4 BH 15 HAKrL.I T 
5108 322652 016503 0B0il20 MOV L.!NE!H5) 1 H3 
5109 ~22656 ~0,301 OEC R~ 
5111 022660 320103 CMP R1o R3 
5111 022661! 103452 BL.O MAKL.NO 

:J. gs---5112 322664 121127 000204 CHPB I R1)t I 1 GOSUB 
5113 022671 fl1447 B[Q MAKL."O 
5114 022672 12!127 00020~ CMPB !Rllt0 1 GOTO 
5115 322676 011444 BtQ MAKL.NO 

! -; 
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5116 821711 Ul127 111224 CMPI IHUo 'oCA~~ 
5117 122714 U1441 IEQ ~m~~,TNE~ 5111 122716 121127 UU42 CHI'S 
5119 122712 111436 lEO HAK~NO 
5121 122714 121127 UIU~ CHPB IR11o• 1 ~!SY 
5121 822721 811433 BEQ HAW~NQ 

5122 122722 U5281 INC R~ 
5123 122724 U5113 CLA RJ 
5124 122726 815714 TST R4 
5125 122731 112474 

811377 ·~' HAK~~IT 
512t 12Z1J2 121427 CHP R! 1 U77 
5127 122736 813113 BGT HAMEI2 
5121 822741 112721 111375 ~ lfURO I HOVB o,l~l!lo IR{J• 
5129 U2744 111417 IR HAKE OK 
5Ui 122746 112711 IIIJ7~ MAKE 121 HOYB 1 1 1~1!2 1 !RU• 
51J1 122752 311314 ~ITCOMNISWAI R4 
5132 U2754 121111 _CHP Ri; 1 R8 
51JJ 1227" UJI11 IHIS TRNER! 
5U4 822761 1U421 HOY I R!oiR~h 
51J5 121762 IIIJI4 SWAB R4 
5136 122764 1U421 HAKEOKI HOYB R! 1 1R;I• 
5U7 B22766 IU726 TST !~PI• 
5UI 822771 UIUI CHP Rl 1 RP 
5U9 822772 uun BHI TRNER! 
5111 122774 111167 1765~1 JMP THANLVP 
5141 12JIII 811167 177171 TRNER41 JMP tRRTRN 
5142 123114 111167 177571 ERROYJ JMP ERROYZ 
5143 123118 • .,211 HAKLNOI INC Rl 
5144 12JI12 nUn HOY !R5) 1 ~3 
5145 IU114 nun 111114 ~NOSRCH I CMP RJ 1 ~0~REEIR5l 
5146 12JI21 11StU BHIS S!O~NQ 
5147 125122 121327 177775 CHP !RJ) 1 o 1 SCA~AR 
5141 123126 1IJ41J 8~0 ~~~NO 
5149 823131 8627U 811112 ADO llZoR~ ,,,. 1231!4 811767 8R LNOSR~H 
5151 12JIJ6 82\J84 IS~NDI CMP CR3) 1 H4 
5152 12!141 111425 SEQ rouND~N 
515~ 823142 1617U 111114 ADD •!oR3 
5154 823146 111762 u ~NOSR~H 
5155 STOLNOI 
515~ ,lrDr SNOST~ 
5157 ADD •!oR3 
5151 ,tNDC 
5159 

tiYND~ 5161 INOSTH 
5161 023151 161713 111116 ADD •t,R~· 1 CNtCK THAT THE SYHUB SPACE 
5162 82JI54 nn., 11117ii CHI' RI 1 LO~!RIR, I IS ''OT OCCUPIED BY STA I •as 
5161 12JI61 1134., 8~0 S!OAOK 
5164 123161 114767 lltl72 JSR P;,uP~ACW I IF IT I So HOVE STAI~GS UP 
5U5 123166 IZIIU 111172 CH" R~ 1 ~0,!RIR, 1 AND CNECK ROOM ENOUGH Ar.A IN 
5166 123172 113344 8HIS ERROYJ 

d--'i'6 5167 123174 815743 STOAOKI TST •IR31 1 A0Jil$T nMT&S ADDRESS 
5168 1ENDC 
5169 
'111 823176 nnu 111112 CMI' R~ I~ I ~R£E c R5l 
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5171 823112 11!341 BHI ERRDY~ 
5172 323114 1U3U 811114 HOY R3 1 ~OtRE£ IR5 I 
5173 123111 ~15143 CLR •IR3l 
5174 82!112 Ul443 MDY R! 1 o!H3) 
5H5 823114 115726 rQUNO~N I TST !5PJ• 
5176 123116 811167 17Y4U JHP UT~NO 
5177 323122 U57U HA~F~IT I TST RJ 
5171 823124 nuez BNt CA~NRM 
5179 023126 115714 TST A4 
5181 UJ131 111783 BEO l.iT!EHO 
5181 323132 8U761 174374 CALNAH I JSR P; 1 NO~M 
5182 US136 112721 811374 •ova loF~I!o CA1J+ 
5183 323142 nun SWAB R3 
5184 323144 321181 CHI' R~o Rl 
5185 323146 1U314 BHIS TRNER4 
5186 323151 11U21 •OY8 ~Jo(Rll+ 
5187 823152 1183U SWAB R3 
5188 823154 111321 •ova R~ 1 (R1)+ 
5189 US156 888675 8R "'TCOMN 
5191 
5191 

??7 
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5192 , trNor SNOSTM 
5193 I r,;.•••'!•••'!••• -!>··•~··; ••• .,.;, ••• ~ ••• ~ ••• ~ ••• '! ••• '! ••• • 
5194 ' SUBROUTINE I UPPACK~ CA~~ED Bv Js• PC 
5195 ' PACKS STRING STORAG~ TOWAHO ~IGH CORE 
519~ ' R3 UNUSED i 
5197 ' R1 1 R2oR3 PHESERV~O I 
5198 ' R4 UNUSED 
5199 I ., MUST PO I '!T TO USER AREA 
5203 ' SP COES U "EEPER ArTER JSR 
5231 323163 313146 UP,ACK I MDV R~o•(~PI 
5232 U3162 ~13246 MOY R2 1 o(~PI 
5233 023164 ~13346 MQY R~o•(~PI 
5204 e23166 0.,146 c~• "!!PI 
5235 023173 ~16531 3U374 HOY H STRJR,oR1 
5236 e23174 ~usn 380312 HOV HJfRE~CR51 1 R2 
5237 e23231 3U265 3U374 •ov R2,HifTRCR" 
52B8 023234 31'116 UPPLOOP I CLR (~PI 1 G£T E•D Of THE NEXT STRING 
52U 323236 154116 Bl sa •IR11o1SPI 
521t 32321B UU12 BNE U~PNi!MO I (LAST BfTE CONTAINS TWE LENr.TWI 
5211 323212 a2un 3U172 UPPBADI CMP R~o~O~TR(R51 
5212 023216 111372 BHI UPPLOOP 
5213 323223 313265 311172 MOV R2 1 ~O~!R ( H" 
5214 023224 11'726 TST CSPI• 
5215 023226 312603 HOY ISPl•oR3 
52H 323231 3126U MOV 15Pl• 1 R2 
5217 023232 312631 •ov (5PI•oR1 
5218 023234 013207 RTS PC 
5219 323236 161601 UPPNi!RO I SUB ( $P) 1 H1 1 ADDRESS BACK PTR 
5223 323241 3t'U3 CL,R R3 
5221 323242 1541U BISB •iR11oR3 
5222 323244 0UJU SWAB RJ 
5223 323246 U41U BISB •iR1l1RJ JGET IT IN RJ 
5224 U3251 aenn SWAB R3 
5225 B23252 385331 OEC Rl. 
5226 323254 338327 313101 BIT R3 1 t1 1 CHECK REL TO SYMBOLS 
5227 023260 3814A2 BEQ ,•6 
5228 323262 ~15303 DEC R3 
5229 323264 361'33 ADO ( "5 lo~3 1 YES 1 ADO BASE Of SYM TAB 
5230 S23266 02U6' Ull34 CHP R~ 1 ,0~ IR" IMAKE SURE ITIS NOT TOO WI 
5231 123272 1B3J47 BHIS UPPBAQ 
5232 023274 BZUB6 CHP RJ 1 SP I IN STACK IS OK 
5233 023276 1US13 BHIS UPPGOgO 
5234 023301 e2nu nnu CHP R~ 1 ARRAYSIR5l 1 IN ARRAYS IS GOOO 
5235 023304 1BU42 BHI UPPBA~ 
5236 023306 02nu Utl12 CHP R3 1 HI[REEIR5l 1 IN rAEE STOHAGE IS BAD 
52J7 323312 UU115 BHI UPPGOOO 
5238 823314 nnu USI14 CH~ R~ 1 ~OfREE I R51 
5239 023321 1U334 BHIS UPPBAQ 
5248 U3J22 32U15 CHP R3,CUI 
5241 023324 U3732 B~O UPPBAQ 1 SE~OW SYMBOl, TABLE I 5 BlD 
5242 023J26 062116 3UU4 UPPGOOO lA DO ~~ .C SPJ !GOOn STHING 1 MOVE IT UP 

~7f" 5243 023332 D2UB1 CMP I R31o ~1 
5244 023334 00U26 BNE UPPBAQ 1 ( ~0.0 T GARBAGE COL~ECT IT I 
5245 323336 361601 ADO 

( ~··· "" 5246 023341 168113 SUB R~.C R~ I 

BASICI. MAC XU VU1 22oHARo73 
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5247 023342 ~60213 AOO R2o(R~I 
5248 323344 114142 MOVB •IR1lJ•(R2! 
5249 023346 0UJ16 DEC (~PI 
5250 023351 333375 BGT ,o4 
5il51 023352 333717 BR UPPBAQ 
5252 ,ENDC 
5253 

:;r/ 
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023354 
~23356 
32336~ 
023362 
023366 
02337~ 
023374 
023376 
023402 
323404 
023411 
023412 
023414 
023416 
02342~ 
023422 
023424 
023431 
023432 
023434 
023441 
023442 
023444 
023446 
023451 
023452 
023454 
02346~ 
023462 
023464 
023466 
023472 
023474 
023476 
023502 
023514 
023511 
02n12 
023516 
023521 
023522 
U3524 
023531 

023532 
023534 
023541 
023542 
023546 

BAS I C~ ~ACX11 

323551 
023552 
023,6 
02356~ 
323564 
023566 
023,2 
023574 
023576 
023602 
023606 
023611 
023614 
023616 
323622 
023624 
023626 
~2363~ 
023632 
023636 
~2364~ 
023646 
323651 
023652 
023654 
023656 
023662 
023664 
023666 
023671 
023674 
323676 
023701 
023702 
023706 
323711 
023712 

VU1 

0~5032 
005~03 
315~04 
122027 
011775 
124027 
113427 
121127 
111024 
~20327 
111405 
3152U 
0U702 
012161 
3U202 
al0757 
014761 
al'l46 
112U6 
162116 
062604 
0U5U 
015732 
~~1745 
015202 
011743 
122027 
UU24 
~157U 
01U03 
012702 
010733 
·3UUI 
U2127 
~11775 
1241Z7 
1113415 
121127 
1111112 
0U2U 
011765 
122827 
011411 

0U146 
1HIZ7 
011156 
021165 
001453 

V921 

0U21i 
12U27 
011774 
122127 
~114U 
124027 
01U~3 
0U21i 
012716 
122~27 
U1775 
124027 
1~H23 
121027 
101020 
311646 
~~6316 
016316 
066616 
J~6316 
.,42766 
e62616 
315046 
112~16 
362H6 
162716 
381747 
015116 
0UU3 
042716 
01,.16 
0U?a2 
012133 
0427~2 
315~02 
C62602 
~33207 

22•~ARo73 

0101~1 

UU71 

014630 

173764 

Uai~B 

IUI~I 

UU71 

011~41 

0BU'3 

UBI" 

0B0U2 

077777 

• !"".;.. ••• ·-··o!·--~---~-------~---~---~---.;.--~~-- ·'!······'!"-!···'!"·· 
I SUBROUTINE 1 VA~' CA~~EO gv JS• •1 
I CoNVERTS AN iSC!! ST•JNG AT IR0) 
I TO A VA~UE IN OJ 1 R4 1 ANO 
I AN EXPONE~T IN R2 
VA~ I 

C~R 
C~R 
C~R 

NUO!G!TICHPB 
BEQ 
CHPB 
B~O 
CHPB 
BHl 
CHP 
8~05 
INC 
TST 
B~T 
INC 
BR 

CANrlTI JSR 
C~R 
HQVB 
SUB 
ADO 
AOC 
TST 
BEQ 
INC 
BR 

NOTO I G I CHPB 
BNE 
TST 
BN[ 
HOY 
BR 

OOTROTI 8GT 
DOT! GNO I CMPB 

![Q 
CHPB 
8~0 
CHPB 
BHl 
INC 
BR 

PASTOOTICHPB 
B[Q 

OOTBAOI 
NO TOOT I C~R 

CHPB 
BNE 
CHP 
SEQ 

15!41 PACE 68o1 

INC 
CHPB 
BtO 
CHPB 
B[Q 
CMPB 
BNE 
INC 
•ov 

EXPO! G I CHPB 
BEQ 
CHPB 
8~0 
CHPB 
BH! 
HOY 
AS~ 
AS~ 
AOO 
AS~ 
8! c 
ADO 
C~R 
~ova 

AOO 
SUB 
BR 

EXPOUN I TST 
aGE 
B IC 
NEG 

NOtXPONI TST 
BGE 
B !C 
NEG 

EXPO~ I AOO 
RTS 

RZ 
RJ •• PiBI• 1 •B~ 
••• 
._(RI)tlnlf 
NOTOIG 
(RI) 1fl9 
NOTDI<i 
R~t*1~6JP 
CANr IT 
Rll • 

R2 
NYO!GI.f 
R2 
NYDIGI! 
PC 1 HPf!EN 
•(SPl 
(Ril•t (SPI 
*11 1 ( 5P I 
I~PI•;R4 
RJ 
R2 
N~O!GJ! 
R2 
N~OIGIT 
(R8)•t*' I 

NOTOOT 
R2 • 
OCTROI 
*UB~WB,R2 
NUO!C!T 
OOT! CNO 
(RI)•,oBL 
' .. 
•(RI),OIB 
PASTOOT 
(Rij,Ot9 
PASTOOT 
Rl -
OQT!GNO 
(RI)•••' I 

OOTBAO 

o( SPI 
•I Rllt* 1 E 
NDEXPON 
R~ 1 ~!NE(R5! 
NOEXPON 

•• 
IHII,IB~ 
,.6 
Cf:(BJ•••'• 
EXPOJG 
•I Rll I;*' • 
EXPO! G .. . 
•unu, <SP) 
I RBI .,.a~ 
,o4 
•CRIIl,tt!!l 
EXPOUN 
I R0) 1 1 I 9 
EXPOUN. 
!SP1 1 •1SPI 
!SPI 
(~·I 
2(SP) ,CSP) 
!SP) 
t77777 1 21SPI 
C~P)•t CSP) 
•(SP) 
CRII•I (SPJ 
(~P)+f(SP) 
*'It (~PI 
EXPO!ij 
(5PI • 
NO(XPON 
•ueeu,csPI 

( ~·~ Rli 
EXPOK 
·~~~~00 1 R2 
R2 
!5P)+ 1R2 
p~ 

rOEC P~ACES+1000~0 OR TRA"l>!G HROES, 
!HIGH ORDER OF 32 BIT INTEGER, 
r ~o· o•otR or 32 BIT J'lTEGER, 

11r HICH WORO GREATER THAN T"JS 
rTHE" eANT riT ANOTHER DIGIT JN 32 BITS, 

ICANT FIT O!GifS IN ·•ANT!SSA, BJT ITS 
JAFT[R POINT 50 NEEONT COU•IT THEM 1 
ICANT rtT O!G!TS IN MANTISSA SO MUST 
I KEEP TRACK OF- TRAI~!NG lEROES'1 

14''0 400 ! N THE 0 I G! T', 

1rqs IN MANTISSA, 
1rtT~ IN MANTISSA BUT ArTER POINT SO 
rCOU''T OEC!HA~ PLACts·, 

lOOT C~MES AFTER SHOOT NUMBER SO vET 
I REAnV TO COUNT OEC! MA~ •~ACrS'1 

lOOT COMES AFTER FU~L MA•lT!SSA WITH 
JTRAI~ING lEHOES SO IGNORE M~RE DiGITS, 

IO~T COHES WHI~E IGNORING THA!"!'IG 
rAFTER POINT WITH ru~~ HiNTI~SA:ERROR, 

I NO '(I ArTER THE NUMBER 
r!r ITS THE FIRST THING nN THE LINE IT 
!HUST 8( A ~INENO SO !E' IS !~LEGA,, 

d-70 

.7/1 
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5347 
5348 SYSTEH 110 BUff~RS AND HEADtRS 
534~ 
H51 
5351 
5352 
5353 1 tPNDf SNOPT~ 
5354 I 
5355 I PAPtR apt RtADER 
5356 I 
5357 023714 ~23731 PRBfHDI + PRBUf I BSTRT 
5358 123716 023757 • PRB[NQ IBENO 
H59 123721 123731 ,WORD PHBUf I 8CET1 
5361 023722 111111 • 0 IBCET2 
5361 123724 923731 I WORD PRBUf 1BPUT 
5362 123726 I IIIII 1 WORC 0 I 8f5P£C 
5363 923731 PRBUf .. 
5364 123761 I • 1 +SPRBS! 
nu 923757 PRSEND :tv~N 536t 
5367 I 
5368 I PAPER TAP[ PUNCH 
5369 I 
5na 123761 ~23774 ppBfHOI • ••Bur IBSTOT 
537~ 323762 024123 • PPB[ND 1 BFNn 
5372 023764 123774 1 WORO ••aur I 8CET1 
5n3 123766 UUII • 0 1 BCE T2 
5374 023771 123774 ,WORD PPBUf 1 BPUT 
5375 123772 lUlU 1 WORD 0 1 Sf5P[C 
537t 123174 PPBUf .. 
5377 924124 

~PitND 
• 1 •SPPBSl 

5378 124123 •. •l 
5379 ,lvtN 
5381 1 tNOC 
5381 
5382 
H83 1 1fNDf INO~P! 
5384 I 
538, I ~INt PRINTER 
5386 I 
5387 324U4 124141 ~PBfHCI + ~PBUf iBSTOT 
5388 324U6 1124177 • ~PBEND IBENn 
538~ 024131 124141 1 WORO ~peur IB"tT1 
5391 124132 081111 • I IBGET2 
5391 124134 124141 1 WORO ~PBUf IBPUT 
5392 124036 lUlU 1 WORD 0 1BfSP£C 
5393 024141 ~Peur .. 
H94 124101 I •,•SLPBS! 
5395 024177 ~PB£ND •• '!11 
5396 ,EVEN 

cP-7;2.. 53~7 1 ENOC 
53~8 

BAS IC1. MACX11 V021 22•MAR•7J 15!41 P4GE 70 

5J~~ ~24131 ENOAB .. 
5401 0UUII I CSECT 
5491 0810UI BEG IN .. 
5402 324UBI •,•ENOAS 
540J aut~1 1 [N0 

I 
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AOOINr U7662 AOOOVF 117712 &00,05 187"6 AOD~TK ~07622 
AOOiER 007142 A05TK1 121464 ·~~£XI IU2!2 -~~-00 0UIJ2 
·~-NOA UU42 '"~oc nuu ·~~OC1 U24H ·~~oc2 012H4 
·~~$TR 110164 ••o~ . ······ A MATCH 1121716 AMPWA I 3tJ00ii 
ARGe IU262 AR~AYS • 011110 ASSIGN IIBJ270 ASS~TR 003324 
AUN ...... ATNFN 213252 BEGIN 110fi0R ~ENO • 00011!1212 
8FSP£C IU012 BGET1 • eBIU4 BG£T2 181016 ·~ 000040 
eo•e 110321 BQHBOO ~UH2 BOMBJM 0\1514 ~o·e~£ 01111440 
BOHeN X 01111361 BOHBOK 010471 BPO~ 111422 R~IJT • ~0~01?! 
8STRT • 0U000 surc~R 1>0511 BUPEHP 115222 •urr• 011'64 
CA~~ 0UU4 C .. ~CK U3U6 CA~~M1 IBJ1~6 CA~I-"2 003170 
CA~~NH U3242 CA~-X UJ2U CA~NRM 12J1J2 CA~OG 014212 
CANF IT U3424 CARRE T 122244 CATCOM 11J1~4 CA'~ON 0\3054 
CA?NOT 113132 CCEXI T IU7U CCM£5 IB7325 CEXP 014224 
CHKCHR IU612 CHK IS£ 1\1712 CHKOS£ 1111710 C~EAR 00H3Z 
C~HN~P 011402 C~HNP, 111401 C~MNTT • 1181036 ~~oECH ~~H~4 
C~RFR£ 1111171 C~R~OO 011121 C~ROK 1111~0 ~~PSVA 011•52 
C~RYAR 111112 CNCF~G • UIU6 CNOF~G • IB0117 COOl • 001016 
COI,ONC 015312 COI,~MN a UIU4 COMCHK 111117~4 COMES 007J3ii 
COMTAe 121641 CON~ AT 11~3121 cos ....... cosr" n32Je 
CR • IUB1' CRV~t 117322 OEFOUN BB24110 "EFGOT 002642 
OE~MSG 107312 OEVERR 121154 OIMOON 1112674 ~ l•GnT 10240~ 
OIM~OO 1112326 O!HNON IUJ46 OIMSCL U25H ~ 1 v~oo 0111~4 
OIYTEN 01U51 ON,.CK 111211 ONPBAO 1u2~0 ~NPGOO U13~2 
ONPIGN 111376 ONP~OO 011232 ONPNlR 0112~4 no•~1.0 002~36 
OOCHAR 116174 00 I TNO 1~2274 OOMSG 017504 OOPUT 007•1• 
OOTUO 023532 OOTJGN 123076 OOTROT nJ474 rc•oq • 007304 
ECHOSP • 1111114 EOICHG 011456 EO ICON 11115~1 tOIGRO 011624 
EDIJHP 1112136 EOIMM£ 011331 EOIHOO 011516 EO!MOV 001~~· 
EOIMVU 111724 EO lOVE 011476 EO I PAS 1111416 EO I PUT 001'02 
EOIR~C 011172 tOIRI.O 112131 tO I ROO 11017~2 EOI~AH 0"1752 
tO ISK I 011342 EOISRC IIUU EDIT 1111226 EO! T~ 001250 
END U3340 tNOAB • 1124UI ENOCR 022P~4 ~~00l'0 022>16 
ENOSQU 1122036 tor 1113341 ERAOO 0132~4 EACHAN 0U766 
EREXP 1113214 ERI,OG 0111312 ERP002 0126~~ tRP011 01JJ14 
lRRAG1 114514 ERRARA 11\U54 ERA ARC 111113\2 ERROAT 006526 
ERROE£ el4134 tRROtr U2U4 ERROIM U26Z~ ERRO!V 013>76 
tRRtxP 114164 ERRFNl 1113232 ERRF,U ....... [RAG~ U4142 
ERRH IX lUlU ERRMX1 1114242 ERAMX2 11UU4 [RRH'3 015,26 
ERRMX4 U3762 ERRHX5 104222 tRRMX6 0214!4 r••••7 021330 
ERRHX8 113441 ERRHX9 113311 ERRNEX U52~2 ERROVR 013214 
ERROY1 111662 ERROV:i U26U ERROVJ 123114 FRRPn~ 011772 
lRRP02 113212 ERRP03 113756 tRRP04 111423~ ERRPn' 11236~ 
ERRRE T 114226 ERRRUN 112726 ERRSOV 017272 rRPSS1 115':i~ 
tRRSSZ 112116 ERRSS3 016576 ER~STR 1113216 ERRSXA 114246 
ERR5X1 113236 ERRSX2 ei;u; ER~SX3 1115522 rRRSU 011114 
ERRSX5 1112544 ERRSX6 114\51 ERRSX7 113624 ~RRSX8 1116251 
ERRSX9 113471 ERRSYN 1~2,44 G tRRTRN 1122174 rRRTR7 1122"• 
ERRTR8 116352 ERRUrN 114521 ERR4WO 1114,~2 ERSQR 111i3i2 
ERSTAR Jli3214 ERSXi0 IB4674 ERSXU 11117~2 EVA~ 311<112 
EXt CUT 112746 unu 117416 EXP ....... rx~o 1 c 023612 c;?7'-/ EXPOUN UJ664 txPFN IU261 EXPN£G 11226~6 rx•o• 023710 
EXPTtN 1122614 FACi • Ull41 G F AC2 • 0000~2 FF s 20e:n• 
f ~~~CH • 100112 Fl~~co • 100111 G FI~~NO • IIU111 rt xc~z 1115•3• 
Fl XRET 115132 FIXTST 11V1111 F I XUP 1114 7S4 r~r 015056 
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F~ I NE 1115134 r~on 111165. F~X 111511~2 t"~C~K 114716 
FNfN 1142,2 FNNEWN 1114462 FN~OCO 111452~ r~NU"( nH'~ 
FNOI.NN 114452 FNRCOH 1\4718 FNREP~ 1145112 r~.P~I.UP ~14602 
FNRSNU 114714 FNASSC 814642 rNRSTR 0146~6 r~sr~ 31436~ 
FNSWAP 114276 FOR 1114234 rORGO 11114730 fORCinG 0047Z6 
FORGT~ 1104666 FOR~OO 0044211 roR~ T~ 014 7~0 FOPNEX 004,211 
FORNO\, 1114444 FORONE 111144114 ro~SK I 11044\4 ro•zr• 004734 
F OUNOI. 123114 FOUNOV 0i!2416 FPPR£S 11150~6 rPP~AV 015114 
FRSTOU 1175111 FUNCTI 1133211 FUNCT J U3JJ2 ru,o• 313364 
FYNRET 113416 GCWAIT 11153511 GETBYT 11151~4 GETCHA 0152J~ 
GETCH1 1115232 GETVAR lli)364 GETX 1152~~ GE'1°Y 115142 
GET2BY 115150 GOtXEC 10623il GO~OSA 1114U~ GOSUP 10405~ 
GOTECH 1107222 GOTO 004051 GOTOFN 012011 GOTO•:( 116204 
GOTOQT 1111516 GO TVA\, 012640 GSBCTR • 1110132 ~o~QRSTU 12075• 
HIFREE a 1101112 HISTR • 100074 I OEV • 1110077 !F ""34~2 
IFCOMP 11036311 IF-END 1113536 lr~EQR 113560 IFLGTR 003772 
IF~~ TR 11113712 I FLOOP IIIHB& lfNUH£ 1113640 !FSE~ 003,54 
lFSGT 003766 I GNORt 002742 I~ITCO 0116~6 '"! !! 01163~ 
I ~I T2 111650 IMHED U2U2 IMMSTH 0021l4 I Nl T8F 015,36 
INI TSC 11,54 I N~ENO 006U4 I NPEO~ ~a63~3 I NPGnO 106176 
I NP~OO 1105736 I NPNEW 0"'764 I NPNGU 116234 T~P~'1 U 106>20 
I NPNU~ 1116342 INPOK 0116112 I NPPC 011Ha2 ! NPR"R ~05754 
INPSTO 11116152 I NPSTR 0116254 INPUT BU6;0 IN~ YES ~05&72 
I NPY11 005731 INT 01~514 I NTEXT 1211~2 )N1'P,.I 113444 
I NTRTS 015726 I NT1 li5664 INT1A 01567~ ! NT1~ ~15714 
I NT2 1115716 I NT2A U5722 INT5 11157~11 I NT6 015 7)0 
INT7 1116010 INT6 U6022 INT9 0160~2 !01 NIT 001222 
I OW AI T 016U2 IS~ NO 123136 I SNUH 1122,~4 !SVAO 0222)4 
IT AB 015363 I TAB~E 0~0777 I TSI~ 11210~0 JHPROY 103376 
•~co 1116774 KBHO • IIIIIIU2 KBIOUN 117001 •B !NT 1106722 
KEYA 11111476 K£¥W05 11841• l.tT 0032;6 ~tVrl, T 316JJ2 
~EVFNE 116374 l.tV~J T 1~6316 ~EVP~U 11163li4 ~EVPCS 016402 
~EV1~T 1116350 ~EV21. T 016H4 L,F • iiUI~:i 1.1"1' • 000002 
I. INA U6He I. I NOUN 017516 "'"£ • fl'21110~0 1.1 ''I' 0161~0 
I.INENO • 10103~ 1.1 NGET lll6134 'iNRUB 0161~4 uq 002272 
I.ISTSY 1102262 1.1 fCOM 022752 ~~TO! V 0176!2 1.1 fEVA n6254 
l-IT NOR 017552 i.ITOK IIF611 'i TS~R ~176~2 LJTSTO 011•~· 
~I TTST 1117571 I. I TiER 122741 LNOSRC 1123~14 ~OCA~O 016424 
1.0CG£T 1164111 ~ OCI,OO 1116524 I,OCN02 ~u,;z ~OCSS1 1116462 
I. OF REt 11101114 i.OGFN 1113274 ~OSTR • BIB~ 72 I_PAH H17~0 
i.PB 177516 ~PBEND a 11241177 VBF~o 0240<• ~PBUF a 0241H~ 
I.P[RR 1111546 ~PIN! 107510 ~POH 11175~4 LPS • 177'1" ~oPSTRN 011720 ~STBSL 116776 I.$TC~A 11170i1Z t.STC"K ~166 76 
1.$TCR~ 116744 ~STEO~ 016132 ~STF~B 1117110 ~STFI.I 017.70 
I.STFN 1116712 ~Sfi~B 1i 7a6z ~ST 11.1 11171!0 i.ST I L2 017"52 I.~TJMP 117114 ~STKWO 0l6664 UT"N 11167~6 1.5'1.''0 11171)2 
I.ST~NX 0172112 ~ST~OO 11~6611 i.STNEX 111672~ i.STPC 016646 
~osrpqo 11166114 I_STPTR IU7t20 i.STSPE 1111e;e 1. srs•c ~16652 
i.STTEX U7026 i.STYAR 0~7214 ~AKCW~ It 73011 "A~E 12 1122746 
MAKEOK 022764 MAKEST IP252 "AKETR 017371 •••rt.l 02312Z 
•AKGOI 217316 MAK~NO 223013 "I NUS ~123~4 ~P'1'TEN 017414 

.:J?..s-"!SC 117452 MSGCOM U7454 •SGERR 0174!4 •seer£ 117,00 
M~GSUP U1200 N[Xi:NQ 13517& N£XFIL 11221'0 ~'EXGO 105214 
N(XGT~ 105160 ~EX~!~ ~lil51711 NEXT n4nz '~OCH.lR 015252 
NOC~•2 1117582 ~OCNC fi270~ NOOIGI i223i6 •JQ(XDQ 123&7~ 



BASIC~ MACXl1 VIII. 2Z.MARe73 1.5141. PAl£ 7h3 

NOOM 116111 NOQM1 ••••u NOQUOf IU!22 NORM 117132 
~8m¥ IU274 NO~OOM 111711 NOIUBS 11,5521 ~s;m 823454 

123532 NOU! 112342 NOfKWD 121211 anne 
NOfSYM 113162 NOW MAP 121646 NOW~P 1\52,~ ••UOIGI 123~!2 ) N~MA~N 121224 NUMIIIG IZUU NUMOIG 121311 NUMO!V IZIZ1,4 
N~MEXI 121562 NUHFIX IZIIIZ NUMF~ T IZIUI ''U~r~r~o~1 un~z 
·~"'"2 121478 NUHFM3 121514 NUHJ~P nu~• •u~v1 128411 
N~M~P3 121541 NUMNEG 128131 NU~NOR 1211.!1 •JU~O~ 12e:i~z 
N~MOU! U7724 G NUMPOS aun• NUMP~S 121151 •UMSCN 2177~6 
NUMIHF 128132 NUMS!T lUlSI OOEV • 811876 nrrnp 11121:i 
O~D 812172 0~0111. IIZZU OPERAN 1114~! ~PPATO 1121!! 
OPRFN 113464 OTll~' 1\1774 OUTIU nu~4 ~UT812 8117!' 
PASTOO 123524 PC •llllfll7 PD~ • IIU14 G POilU • 81U16 
P~US IU4U PNDGO 121116 POP llU!I POWDWN 11"!2 
POW~P 117574 POII~P 117572 PPI • 1.7755! PPBEND • 1241Z~ 
PPBFHD 123761 PPBuF • 123774 PPERR 117474 PPINT 817,3! 
PPS • 177554 PRI • 177552 PRBEND o IU757 PRSFWD 123714 
PRBUF • 123731 PAEC2 ·~2266 PREC3 11.22!1 PREC4 812252 
PREC5 112244 PREO! 117426 PRIBOT 115471 •RIC• 8854!2 
PRICOM 115512 PRIJMP 185616 PRI~OO 1154~2 PRIM~R 815,14 
PRINCR 185632 PRIN! 115264 PRJSEM .. ,,. PRI,TR U541~ 
PRITtS IU611 PRN!D£ 117278 PRNTII. IIU2~ PRS • 177,~1 
PR3 • 111141 PU ....... PR7 o Ul3!1 PS • 17177t 
PTRINT 117136 PUIH I\6U6 PUIHr lf.Z'~· PUIH1 116072 
P~TAOK 122441 PU71TT 121614 PUfCCO 1217~~ PUTC~A 121786 
P\ITIT 121764 PU'I!l 12241,4 QUNUL~ 11.26~! aUO!PU 8131!2 
Q~OTE IU"Z QUOTPA 111752 READ 1163~6 PUD~A I ~AU! 
RUOD\1 116456 RUOGO 116424 RtADOU 116522 PUDOT 1866~~ 
RUOST 116714 RUDT 111144 ~UOTI IIU!I RUD¥2 18128! 
RUr!N 116552 RUNU~ 116718 RUSRC 1165!~ REENAB IUU~ 
REMPAC 112222 RESREG 121114 RESTOR 1141~! RET~NO 122'22 
RlTRV 121646 RUURN 1841.54 RETVAR 122'~· R£VRS£ 814171 
RNDCT • 111171 RNOqoy 112611 ~Nil!. • IIIIH RND2 • UU~! G 
N~N 112316 Rl •11111118 RIIAVE • 1118!~ R1 •1111111 
R1SAYE • 111146 R2 •XII1812 ~2UYE • nn51 R3 oilunn 
RUAYE • 111852 R4 •UIJIII4 R4SAYE • 111054 •5 •••~nu 
SAVCHA 121571 SAVE 112U4 SAVREG IZl~H SAVRCI 1210!2 
s;ANPN 121134 SCRA!I; 111l22 SETV£ 1172~t SIN ....... 
SINFN 113222 SKI"O 1211.11 SKI PHI IZUH ~K!PRT 121252 
SKIPTX IZU44 SKI PI~ 111166 SKIPU 12l1!! SKIP~5 121160 
S~ASH IU466 SOPRH 112721 SOPRX 11.277! SP oXUI01~ 
SPAR£ • 111113 SPECME 8171,34 SQRrN 1U2~! SQRT ....... 
5SUAV • 111124 SS2SAV • 11112. STAR IU4~! STANT 1111U 
S!AR~ 11.2462 STDAOK 123874 STDCDM uu;6 STDLNO 123051 
HDHMC 121412 STONOI 121316 I TOP 1133!2 STOSSN IZU~~ 
S!OSTR 122111 STO'YA IZU3~ STOSX 1U4!2 !TOTwT 122232 
S!OVAR 121254 STOY~O 121424 ITOVTA IU4~2 STPRO IUH2 
S!R~AR 112652 STR~BT ·~2674 5TRGJH 1117~! 9TRGVA 1126!1 
S~BINT 121471 SUBS!K 821451 SVMBO~ • IIIUI s·,mu1 18713~ 
~,1102 117154 TAB . . ... ,, TAB~U IUI~I TABLEZ 112~12 
!ABLE~ 882118 TABLES 111562 G TA8L5 • 115416 TAB1 821141 

~76 TABZ 121146 TAU IUUI T8~1£N IUI!I T8~4F.N 182122 
t8~5£N • 111626 TERHIN IU3'4 TKB • 1775!2 TKS • 177U0 
TPB • 177566 TPC~ 817241 TPCD 1872~~ TPHD • 8BI118 
TP!NT 117114 TPNX! 117122 tps • 171,~4 TRA~ 121'12 

BASIC~ ~ACX11 Vl21 22eMARw7~ 15!41. PAGE 7 .. 4 

TNAN~U 121541 TRANYA 821544 TRFNBA 122HI TRN£~4 U~IBI 
TRNrN 122172 TRNPC 821642 TRVAGN 1216!4 TR¥E~H 817166 TRVKWD 121614 TR¥NUH U1566 TR¥SVA 122372 TSTSTK B12'14 

·~·51 812521 TSTS2 8'2U6 TYPE 1171!2 TVP£1 187156 
T1 • 881856 T2 • 118168 T3 • 1111!2 IJUSR m14172 
UAJMP 114184 UANJMP ~~4ue UATSU 114HI liAfSTI 81411~ 
UATST2 114121 UAl 113521 UAU •u•~~ UAUA 813~~6 UAUB 813711 UAU~ 1lJ7U UAU 1 5 11,37~2 II AU 113750 
UA17 '13761 UA17A IU772 UA1,78 1140~8 IIA!70 n4a20 UA17r 11U41 UA1.9 11.4156 UA21 1141H UA21 8140~4 
UA23 114146 UA4 11,3551 UAS IU"~ IJA8 un7r UA9 113616 UIN!EG 112•U UMINUS 11141.~ UNARY 812~70 
UPARRO 113474 UPPACK 82~168 UPPUD 1232~2 UPPGOO 123~26 
UPP~DO 123214 UPPNiR 123236 USRARE •••••• VAL ~~~~, . 
VARBLE 111732 YARNO~ 1~215t YARUV 111822 VAP~qC 12232~ 
VARSS 112111 VERNUM 811841 YO NESS 112122 VTWDSS u2u~ NT RET 1161U XC~AR 1&5211 UDR ....... 'DVR . ...... 
stRvtc • ...... G SIR • •••••• G ILPBU • 1111!1 'MLN . ...... 
SI00~5H • ...... G SPPH~il • 111831 SPRISil • 1811~1 tPPOqG • 8884U 
SSBR ....... G SSTK5i! • IBIUI ,us • 11127~ AMPrR • m11z2o , i.sc • a1nu 1 AfN • 181218 ,CA~L • IIIU4 CHR• • 111311 
I ~LEAR • uuu 1 \:0~0N • 111261 , CDHMA • IIU'.i G co~ • 131266 
,QATA • 118223 ,DE~ • 11122~ 1 0IH • 1112~' OOU~T • 1112~6 
,~G • 118247 ',EL • 18124' 1 EN • IIU,l END • IIIZiZ ,EDF • 111225 ,[DL • 11121, ,ta • IIIU4 £XP • 301271 
, ~~IT • 8111374 ,r~ • m11262 1 FOR • 1812U GE 11124~ 
, GO SUB • 811214 , GOTO • 811215 .G! • 1112~3 1r 311286 
, ILl T1 • 11137' ,IL1!2 • aunt 1 1N~UT • 111217 INT 111270 
,LE • 818244 ti.EN • 118277 ,LET • 8112~1 LIST 11831~ 
1 LOG • 111272 ,~PAR 11125' I~! • 1112,2 MINVS 8UZJ4 
,N£ • 111251 ,NEX! 111211 1 NVAA P177. OLD • 111ni ,PLUS 111232 1 PDS 111312 ,POUND 1112!1 PPI~T o 11121:i 
1 RANDO 111216 ,RUD 111222 ,REM • 111221 RESTO • 111217 
, R£TUR • 111213 . RND • 111264 1 RND~ 1112!~ RPAR • 111237 
,RUN • 111387 :uvE • lfl318 ,SCA~A l7777' SCR • 018312 
, ~EG ~~~~n ,SEMI • 111236 ,nN • 1112" SIN • 1012U , ~LASH 111231 'SQR • 111267 1 SOUDT • 1112" SfA~ • 0112~1 
,~TEP • mn241 :$TOP • 18121• 1 STR • 101~115 SVAO • 177777 
, !48 IU276 I TERM • 11123,. I TEXT 811317 TWL"'' • 111242 , ra 111241 ·,UN ART • 81123~ , UPARR 111227 VAL • 11131i~ 

• 824111R 

ERRORS OETtCT[ill I 



BASIC~ HACX11 ¥121 2Z,HARo73 15!41 PAGE 7Bo5 

NUN•T IME I 69 SECONDS 
~ORE USED I 4M 

ADD INT 2221 2237t 
ADDOVf 2241 224~• 
ADDPOS 2243 225U 
ADDS Tic 1559 22261 2971 ~U4 
ADDiER 2244 2253t 
ADSTK1 41341 4136 4139 
·~~EX I 2327 2341 U4U 
·~~~00 22!11 2288 
A·~~ NOA 2282 22851 
·~~oc 969 22731 4U7 
A~~DC1 938 9441 
·~~OC2 U4 96U 
·~~STR 2314 U2U 
•~o' 68 3183 3394 
A HATCH 4887 48981 
AHPWAI 3867 SIS3t 
ARCB 76 23691 
ARRAYS 69 . 3111 312 2624 2626 2697 523, 
A'SIGN 1171 1161* 
ASSSTR 1166 1175t 
A fAN 68 3171 
ATNf~ 2784 317U 
BEG I~ 54111 
BEND 3551 3664 U73 
B~SPEC J59t 2821 zue 2139 2143 2162 218~ 3689 3693 3695 3714 46<1 46?3 4626 
B~ET1 3"1 3653 U76 
BGET2 3571 3655 .,78 
a~ 2951 1235 1242 H67 H71 4419 4861 4891 4U3 ~940 4983 4Vq3 5263 ')2VJ 

5311 5318 
BOHB 218 24111 
8DHBDD 2414 2417' 
BOHBJH 2418 243U 
BOHBNE 2424 2421t 
BOHBNX 24131 2416 
BOMB OK 2427 24341 
BPO~ 2737 274ZI 
BPUT J5U 3661 4511 ,,81 4581 
BSTRT 3541 3666 4515 
BUfC~R 648 651 2U9 24471 
BYfEHP 3661 36711 
BYfTP 2125 2453 24761 
CA~~ 1164 1en• 
CA~~CK 11131 1152 
c•~~•1 111U 1121 
CA~~H2 11271 1131 
CALLNH 1119 1121 11~8t 
c•~~x 1126 11321 
CA~NRH 5178 51811 
CA~DG 3379 33941 
CANf IT 5Z71 52761 
CARHET 49?6 49791 
CATCOil 3U5 31361 
CH~ON 3101 31~·· 0277 



CATNOT 3096 3099t 
CCExiT 2498 2501 2512 2514 2517 2511 25U 2515 U17 25191 
CCHES 2193 1112t 
CEXP 3382 33961 
CHKCHR 2185 149h 3937 
CHKIS£ 882 i765 25UI 
CHKOSE 891 UB2 ZUH 
CI,EAR 0~31 805 
CI,MNI.P 3641 874 U12 HU 
C~MNPP 363t 873 U11 ~6~4 
CI,MNTT 3221 323 U4 872 1111 U98 1843 24M 4i!95 
CI,RECH 2167 21741 
CI.RfRE 2602 26241 
CLRI.OO 261U 2622 
CI.ROK 26U 26211 
C~RSYA 26BI 261U 
C~RYAR 643 ... 919 259U 
CNCfLq 3~51 346 ~'2 ~U3 {135 21U 3911 4U4 
CNOrLG 34U 347 2123 ~2n 46a9 
COO£ 3141 31, 67V 694 867 911 UH U83 1747 1804 1944 3"6 3943 4382 

4156 
COLONC uu 161U 
COLUMN 73 nu 322 054 055 1615 1632 1656 U74 1698 1699 1742 24H 2405 

4294 4295 429~ ~291 4386 4613 
COMCHK 2536 253U 
COMES 2197 1114t 
COM TAB 4877 4179 4@811 
CONCAT 3165 31951 
cos 61 3173 
COSfN 2782 31731 
CR 2'41 "' ~~3 1186 h92 1739 uu 1852 1861 24o7 2436 25P6 3946 3U3 

4119 41'4 4863 !921 4975 
CRVM£ 2113 21111 
OErDUN 9271 Ulf 
DErGOT 921 Ullt 
DiLMSG 2101 211ft 
DLVERR 681 4622 4t27 ~., .. 
DIHOON 925 uu1 
DIMGOT 919 929t 971 
DIHI.OO 91U 928 ,, 911 
OIHNON 912 91U 
OIMSCL, 966 9691 
DIYLDO 26451 2651 
DIVTEN 26441 4346 44'1 
DNPACK 26651 4111 4215 
DNPIAD 26751 2694 2~91 il7B2 2714 2713 271~ 
DNPGOO 2696 2711 211" 
DNPIGN 2781 27141 
ONPLOO 26721 2676 
DNPNi!R 2674 26Ut 
DOAI.I.D 948 9Ut 
DOCHAR 3931 39331 3941 ~U4 

DDIT~O 2915 2911 2,22 :i937t 
300 

----~·-- ·- -

DOMSG 429V. 4JB2 
DDPUT 2121 2922 2U4 21261 
OOTUD 5Jo2 53131 
DOTIGN 5292 52931 5311 
DO TROT 5289 5292t 
Eg~OBA 2188 zuu 
t;wosP 344t J45 H' 2162 
EDICHG 7J2t 739 
ED ICON 755t 
ECIGRO 75J 7781 
EQI~HP 824 837t 
EDI~ME 688 69J 7011 
EOI~OD 7461 7'1 
EDI~DV 75V. 161 
EQIMVU 8151 117 
ED lOVE 721 74U 
EQIPAS 7181 722 728 
ED I PUT 716 717 7421 
LD I RLC 823t no 
EDIRL.D 826 U2 ,J,. 

- EDIROD 796 an• 
EOI5AM 754 777 BUt 
ECI5K I 7UI 718 714 716 
EDISRC 696 699 7B4t 
EDIT 6771 711 U7 886 1189 
EDIT I. 678 6821 
ENO U46 11821 
ENCAB 53991 54B2 
ENDCR 4921 493U 
ENCQUO ~919 49241 
ENCSQU 4927 49311 
EOP 1165 hUt 
ERACD 2229 31611 
ERCHAN 25~1 2547 2,. 255U 
EREXP JUSt 3181 
ERL,DG 238U 3184 
ERPDIZ 3147t 3861 SUI 
ERPDU 319U 
LRR4WO 1446 14611 
ERRAG1 3422 3446 34841 3495 3491 3511 
ERRARA 2284 2286 2Z91 2299 2312 2314 23n1 
ERRARG 71 2371 2J7J 237, 23IU 3196 348~ 
ERRCA T 1788 18'3 1,2, 
ERRDEE 1333 13381 
ERADEf 99U UB1 un ~··7 
ERROl~ 931 935 ,_I 942 951 956 95! 963 965 968 973 9~2# 
ERADIV 2981 327U 
ERR[XP 3254 3346t 
ERRfN1 U84 1111 1114 ;125 i134 U45t 
EARFPU 19 2,. 
ERRGO 1326 1J47t 
ERRM I X 71 £299 ~374 2U2 3S861 3188 3227 34~1 3171 ~7U 4817 
ERAMK1 34BU 3429 3~'1 

3c)/ 



ENR"X2 2862t 2171 ZIU 
ERA"U 3741 37'7 37711 
ERA"U 1211 1277 un• 
URMU U74t 1413 14U 1427 
ERRMU 4791 4117• 
ERAMX7 4764 4781• 
ERAMU 32271 3U3 
ERAMX9 311U 
ERRNEX 1'27 1529 1'31 ~54· 1542 15871 
UROV1 79U 799 
ERAOV2 791 5132 5141 'IBU 5142 
ERROU 51421 5166 '171 
ERROVR 316U 3218 
ERRP02 3147 3144• 3191 
ERRP03 1216 1271 lJ9U 
ERRP04 33911 3411 3436 
ENRP05 zn2 2U9t 3izi 
ERRPD~ 71 U96 2742 2ue• 2166 2U9 314! !398 
ENRRET un U69 Ui'7o 
ERRRUN U171 
ERR,OV 4ZIU 42U 
ERRSS1 3746 3741 37t2 3764 3774. 
URSS2 2176 1191 zt;4 2197• atl1 3774 
URSU U97 4132 4U6 !131 4164t 
ERRSTR 3115 31471 
ERRSX1 1142 1111 U!tt 11'6 1162 1171 117! un 1ii!•4 
ERR$12 1532 U4' ,, .. ~~19 
ERRIX3 3753 3766 3761t 
ERRSX4 2772 21221 u:it 2181 2192 2919 
URSd . ., u•• U" ~514 ,,96 11'6 255! ~Uii! 31P9t 3i12iil 3034 3~69 3ii!40 J4!'14 

3761 4717 
ERRSX6 uee un uzz 1324 nu• U61 U9~ 1396 U98 1409 14U 1431 
ERRSX7 1252 12611 Ut6 1261 
ERRSX8 1767 i771 1139 ~8561 1817 1922 
ERRSX9 3214 3231 3241t 
ERRSXA 3404. 3417 3519 
ERRSYN 71 981 11!~ ~nu 
ERRTR7 496, 517U 
ERRTRI 1815 un1 
ERRTRN 869 1113 4917 4955 4951 4963 496U 4974 '167 '1•1 
ERR~rN 1145 2777 3212 ~412 3415t 
ERSQR U7U w: ERSTAR 2972 315 • 3271 
ERSXU 1479 UIU 
ERSXU 2539 ,,.1 
EVA~ 72 Ull u.u un uu 1274 1411 1411 t424 1497 1626 2J69 2~38 27361 

2814 2161 uaz 3114 3192 3231 341! 3513 3738 JH4 
EXECUT 871 1116 &UU , . ., !872 1172 117~ 1317 1337 1371 1511 1~78 17'1 u•4 

1923 
EXIT82 2132 2134 IU~ ZUI 214U 
EXP 61 3111 U96 
EXPQIG nu nu 'f&it ~335 
EXPO UN 53U 5323 5UU 30~ 

txprN 2781 31811 
EXPNEG "" 11131 
EXPOK 5341 5344t 
EXPTEN '173 51961 IU2 
rAC1 73 3231 ~24 ~272 {416 1411 ~487 1481 1492 u•v 1561 1!>~2 18n 2235 

2Z49 2251 22'1 254 2259 2261 226~ 2372 z•z6 2431 2432 2433 2'4e 28VJ 
2187 2819 2~11 2875 2889 2911 295~ 2961 2Y63 29&7 2994 32?2 32~5 32•1 
3288 3302 u" ~315 3438 3588 3581 3745 H61 3816 3841 3~48 3~59 3875 
3881 3182 3971 3987 3988 3993 3997 4146 41•8 ~2,49 4162 41H 4168 4169 
4388 4J91 4399 4415 4775 

rAC2 73 3241 J2' ~271 1417 1419 148! 1491 i494 1,0 1560 15'.3 U?.4 22:t:9 
2241 2246 2247 2253 2256 2257 237! 242, 24~8 242Y 2542 28""~ 28~5 2811 
2812 2811 2893 2901 2912 2UI 29U 2968 2••3 3223 3257 3~~9 3265 ~2·2 
32U 3316 3J21 3448 3582 3747 3763 3831 '3847 3807 3858 3871 3B7J J876 
3879 3883 3972 3989 3991 3995 .14~ 4142 4144 4145 •150 4151 4161 41~4 

4165 4393 4395 ~397 Hn 4413 H7! 
rr 29U 894 
r i~~CH 3491 351 2169 
r! ~~C'O 68 347• 34i 2157 2159 2171 
q~~NO 34U 349 2171 
r 1 xc~z 3587 3594• 
f IXRE! 3581 3589 3,.,1 
FIXTST 3579 358U 
fiX UP 2227 35771 
f~E 3614 361U 
f~INE 911 1321 3~131 
r~IT 2751 2UU 
r~x 3618 36U• 
rNCHK 3527 ,,., 
rNrN 21'9 34051 
rNNtWN 3461 J47U 
rNNOCO 3481 3494t 
rNNU"E 3,7 356U 
rNO~NN 3463 3467• 
rNRCOH 3535 35451 
fNREP~ 3441 3466 3473 34811 
fNR~UP 351U 3n3 
fNRSNU 3546 '"V fNRSSC 3,2 .. 3538 
fNRS TR 3519 35JU 
fNSTR 3417 34441 
FNSWAP H1U 3413 
roR 1047 13181 
fORGO 1'12 i:U6 l'U' 
fORGOG 1499 uu• 
fORGT~ U0U 
FOR~ DO 1434 i,43U 
FOR~ T~ UBI un• 
FORNEX 1448 14691 
fOR~O~ 1437 1443 14.,. 
rORONE 1421 14321 
fQRIKI t4a• 1451 14'J 14" 1471 1477 
FORI!ER UB3 15~71 ?C) . .., 

_;)~ 



FOUND~ 5152 51751 
FOUNOV seu 511231 
FPPRES 223~ 2971 2916 ~218 3252 3343 331~ !586 nv3 362U 
FPPSAV 2231 2973 2981 ~215 3251 nu 332t 3374 nu 3"1 36321 
FRSTOU 4297 4311.1 
FUNCTI 3172 3174 3177 ~179 3112 31U 31921 
FUNCTJ 3195 31,911 
FUNOK 3217 32111 JJU ~397 
FUNRE; 3212 321U 
G[:WAtr 3711 37131 
GET1BY 2151 2177 3UU ~687 
GET2BY 2877 2181 36,. 
GETBYT 3U~ 36561 
GLTCHi. 36871 37U 
GETCHA 3UU 3933 
GETVAR 72 11.61 1775 1191 37311 
GtTX 36911 U97 3717 
GOEXEC 1842 114~1 
GONOSA 1321 13361 
GO SUB 1148 l32U 
GO TECH 2178 2SSU 
GOTO U49 1254 uu 12" 1291 1292 U9! U11 U12 1J14 U2U 
GOTOFN 27'1 zuu 
GOTONt 393~ 39361 
GOTOQT 2762 27651 
GOTVA~ U4U 3U8 
G~SCTR 32U U1 731 745 {329 U35 1361 U65 2~" 
HDRSTU 4611 461U 
HI FREt 3121 313 7U 2311 2318 U36 2341. 2626 2~99 4245 5141 'l71 52~6 _,236 
HISTR 3371 341 23U 2628 2675 2677 421~ 4241 52•5 5217 
IDEV 34U 7U 1761 \i41 U81 37U 37e~ 3923 
IF U51 U99t 
lfCOMP U31 1U6 12~3 ;z6u 
tf'~tND 1232 U4U 
lf~tQR U4U Ul2 
lfi,GTR 1213 uu• 
If~~ TR U64 12141 
lf~OOP 12291 1U4 
lfNUMt 1211 UUI 
tfStQ 1239 U41 U!tt 
tfSGT 1261 13121 
IGNORE U3U i157 11" 1161 iU1 1163 114! 1259 U95 1J15 1517 1~86 

I~IT1 2746 21Ut 
l~IT2 2741 21171 
·~•reo 2818 11111 
IMMED 782 1411 
IMMSTM 156 .... 
INUBr 2~57 2~59 ~1~3 pa7t 
INITSC 6~2 179 311~· 
INP£ND 1UU i.l75 
INP£01, 1769 11121 
INPGOO 1833 1UU 
INP~DO 17711 1837 3o'1 

I NPNEW 171'* 1119 11" 
INPNGU 1828 un n~~· 
INPNNU 18721 1179 
INPNU~ 1868 U7U 
INPOK 1718 18151 
INPPC 116U 
!NPRTR 17761 181~ 
INPSTO 1826 U2U 
INPSTR 1794 185U 
INPUT 11151 1747' 
INPYil 1762 176U 1~77 
INPUS 1748 17591 
INT 14 2371 2114 2818 3238 37H 37U 3816t 
INH 38361 3839 
INT1A 3835 31411 
INT1B 3843 38461 
INTZ 3841 3147t 
!NTZA 38481 3872 387~ 
INT5 3827 U'U ,~,. 
INT6 3S'2 31571 
INT7 3822 316U 
INTI 3871 38731 
IN TV 3145 38151 
INTt~! 4681 46911 
INHN 2788 32311 
INTRTS 3817 3124 38491 3861 3862 3868 3877 
IOINtr 66U 
IOWA I r 371~ 38991 4618 
~~~NO 5148 51511 
I~NUM 4813 51691 
!SVAR 4971 49821 
I TAB 3786 Hll 3712 37181 
I !ABLt 2535 25111 
ITS IN 4617 46231 
JMP~DY 1184 u9u 
KBCD 2817 282U 
K9H0 3431 3~~ U11 un 24~7 3959 
KBIDUN 21U 2827 21381 
KS INT 234 21191 
KEVA 5161 4811 
KEVWOS 46H 419~ 4.75 
L.ET 1152 11551 
~EV1~ T 3981 39911 
~EV2~ T 398~ 39191 
i.EV" r 3982 3916t 
I.EVfNt 399~ 39971 
~tV~ I! 3976 S97U 
UVP~U 3914 39781 
~E:VPOS 3992 3996 399et 
~F 292f 651 663 1116 1192 1739 1152 2135 24~7 2~36 3946 39~3 4119 
dMIT 69 3UI JZ9 1JJ2 2633 
~INA 39231 3938 
~I NOUN 4311 43UI 3os..-
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~IN£ 3151 316 685 816 851 1799 1887 1813 U59 JU9 39311 <152 5~·8 ~J•7 

~INtiN 3926 39291 3;56 
~IN£ NO J191 321 i71 916 1171 1433 15e~ 2417 2423 4713 
~INGET 677 !.786 39221 
~INRUS 39311 3941 
-'ST 161 nu 
~ISTSV 892 1961 912 914 
~I TCOH 513V 5189 
~I TOI Y 4333 43461 
L.ITtYA 1827 1919 397U 
~I ?NOR 4317 43211 U26 ~JZI 4345 4348 
~IT OK 4322 43311 
~ITSHR 434U 4352 
~ITS TO 4332 43511 
~HTST 4316 43271 
~I TiER 51211 5181 
~NO~RC 514,. 51U 5154 
~OeA~D 4112 .au• 
~OCGET 2911 lUI 41111 !778 4795 
~oc~oo 41431 4141 
~OeN02 4134 41'21 
~0~151 4114 4U11 

1526 2627 2628 26711 27'1 3809 ~orR££ JUt 3l4 771 772 717 112 "~ 26P1 
4996 5142 5145 51?2 5231 

~OGFN 2716 311U 
~OITR nu 331 795 791 2627 2669 2671 5121 5131 5162 5165 5211 5213 
LPAR 27'2 21141 
LPI 2171 1179 
~~lEND 5311 53951 

5~17. ~~.,HD 2174 2462 46U 
L.PBUF 5387 5389 5~91 539U 
~'ERR 2116 21121 
~PINT 241 21721 
~PO" 2171 21IU 
~PI zeu 217' 21U ~6'4 
L.i'STRN 21l7 21251 
I.STBSL. 4117 41291 
L.~TCHA 4111 4n•• 4V2 !U6 
~'T~HK 4181 4UU 
L.~TCRL. 41111 4121 
L.'TEO~ 4116 41141 
~~TrL.B 4147 41521 
~,,,,1.1 4133 41411 
L.ITrN 4UU 
L.f?IL.l 4135 41411 
1.~71~2 4136 41441 
L.'TIL.B 4143 41461 
L.'T~HP 41531 4114 
L.I'KMO 41111 4113 
L.H~IN 4115 41221 
L.'TI,NO 4161 41641 
L.fT~NX 4163 41711 
~,,,~00 915 418U 4117 !113 4121 4131 413~ 4153 30-6 

I.STNEX 4115 41121 
L.3TPC 41941 
L.HPRO 896 41121 
~'TPTR 4184 41541 
L.'TSP£ 4191 41321 
L.'TSRC 48951 4199 
L.'TTEX 41371 4141 
L.'TYAR 4151 41731 
~AKCHK 42171 
~AK£12 5127 513 .. 
HAKE OK 5129 51lt• 
HAKEST 74 1871 1970 3U9 3163 3111 42~~· 
MAKETR 4213 4286 4217 !241' 
HAMrL.I '197 5113 5115 5117 5125 517H 
MAKGOT 4214 42S7 42191 
~AKL.NO 5111 5113 5115 5117 5119 5121 51441 
~I NUS 2948 29611 
MPYTEN 425h 4343 4446 4471 5111 5276 
~~G 72 656 tt2 1115 i191 1781 248~ 2419 ~435 ~2¥21 
~~GCOH 4291 •a•~· H~GERR 1117 i.749 1845 J945 42171 5176 5Ut 
H~GODE 893 1637 1606 ~687 nn 4111 429!t 
M'GSUP 2179• 
NEXENO 1571 1574t 
NEXF IL. 49B6 49571 
NPGO 1567 1571 1573 15791 
NUGTL. 15691 
NUL.TL. U61 15721 
NUT 1153 15221 
NO CHAR 3681 36931 
N0CHR2 2159 2163t 
NOCNC 1134 iU71 
NOOIGI 49U 49U 4,921 
NO EXPO 5316 sua 5U7 53411 
NOQM 1781 17851 
NOQH1 1787 i7891 
NOQUOT 2764 27611 
NORM 77 43141 51!1 
NORNOO 4462 4465 44691 
NOROOH 4577 4579 45851 
NOSUB~ 3736 3"1 J7671 
NOTCIG 5266 5261 ni6• 
NOTDOT 5287 53841 
NO TIT 4999 seeu 
NOTK~D 4U8 49661 
NOT NOW ZUI 2932 2U4 2936 29511 
NOTSYH 1131 11661 
NO WRAP 4574 457U 
NOWRP 3665 3667t 
NVCIGI 5263t 5273 52" '283 5215 5291 
NUMA~N 44541 4451 
NUH81G 4436 444U 
NYMDIIO 44711 4411 
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N~MD IV 4451f 4461 
NYM£XI 4514 4541' 
N~Hr IX 4389 4395t 
·~·r~ T 4416 44231 
NUMrM1 4484 448U 
·~•r•2 4485 15151 \ 
N~MrM3 4487 451'* ) 
N~MJMP 4868 48731 
N~M~P1 4493t 4496 
N~M~P3 453U 4H9 
NUMNEG 4392 4398 44B1f 
N~MNOR 44330 44•8 • .,3 

·~·o~ 445B 44571 
N~MOUT 76 2434 4152 !11B 437U 
N~MPOS •39B 4394 439& i4B3t 
NYMPR~ 4412 44111 
N~MSGN 76 !OU 6384t 
NYHSMr 4419 oi43U 4434 
NYMST! 4373 44B6 44121 
ODtY 34U 341 3'2 653 666 e•a 17U 24~3 25~7 4607 
OFrTYP 2B82t 
0~0 863 87U 
O~DBU 884 8861 
OPERAN 2739 274Jt 2"& 2U6 
OPAATO 74 2U6 281J 2821 29131 2964 2969 2969 2971 2979 3239 3261 3344 3384 

3565 
OPRrN 32B9 32391 
0!48~£ 2537 25671 
O~TB11 46U 462U 
O~TB12 2543 2,21 
PAS TOO 5296 5298 5JBV 
PC 274t 64B 642 643 65B 617 68Z 7~3 718 797 835 ~~8 859 879 

88B 881 lin 889 89B 896 9B1 90.5 9o9 927 969 U32 U43 1B44 
1B8B 1139 tiU 116J 1171 1177 119~ 12~8 1274 1281 1321 14P0 1417 1410 
1424 1H5 1497 1498 1559 1566 158' t6A2 1626 \634 1635 1658 166B 1670 
1679 !743 1765 1768 !775 1786 181~ 1827 18~0 1871 1872 18q1 1'"9 1912 
19'4 {976 1987 2B19 2025 2026 2B3~ 2B4B ?073 2B77 2BI0 2083 2137 214B 
2142 2144 2158 2161 2164 2177 218B ue• 2227 2351 2369 2371 2376 2415 
2434 2453 2457 24,. 2463 2466 248~ 2538 2552 2635 2654 2662 2774 2778 
2814 zau 2874 2882 2888 29U zu~ 2942 ?958 2900 297B 3~39 3050 3~63 

31184 3118 3l,92 323B 3238 3414 3J03 3612 3~14 3669 3672 3667 3692 37~~ 

3714 3738 3744 J754 37U 3767 379J 3811 3849 39•6 3933 39~5 3Y39 3985 
3999 412B 4U7 <ae3 4S89 4B93 4U~ 41JB 4139 4152 417~ 4174 4177 42G'IJ 
4215 4216 :m ~238 4246 427B 4311 433~ 4343 4346 4364 441~ 4421 4422 
4446 4451 4489 4491 4494 4491i 45~4 45111 451:i 4516 4~18 4~34 4536 
4541 4551 ,;.~ .,., 4616 4618 462~ 4689 4696 4718 475B 47711 4777 .. ,,, 
4866 4SI1 4939 !981 5UII 5B71 5UW 5164 51~1 ~218 5276 5345 

PD~ 69 3UI ~111 638 641 651 661 7311 744 878 11103 1316 1331 1367 
1892 i918 1924 \934 2198 24B2 263~ 2693 3.,8 '230 

PDSil£ 69 JUt JU 849 uu 
PLVS 2946 297U 
PNDGO 4716 47Ut 
POP 2233 2977 29U ~327 3335 3337 3342 3585 3867 38~2· 3ot 

POWOWN 213 2192t 2197 
POW~P 219U 2211B 
POWVP 2192 u•s. 
PPB 285t 21U 
PPBENO 5371 53781 
PPBr~O 2155 2456 4636 '37BI 
PPaur 537B 5372 5~74 '3760 
PPERR 2157 2162t 
PPJ NT 241 2153t 
PPS 284t 2156 2163 ~653 
PRJ 297t 
PR4 234 236 239 241 248 2981 
PR7 299t 3658 45711 
PRB 2830 21311 
PRBENO 5358 5365t 
PRBFHO 2127 2458 3961 '3571 
PRBUr 5357 5359 53~1 '36Jt 
PREC2 2924 2935il 
PRECJ 2926 29331 
PREC4 2928 293V 
PREC5 2929t 
PREOT 2129 2143t 
PR I BOT 1613 1615 1641 1652 {663 16680 
PR I CM 1611 16661 
PR I COM 1674t 1691 
PR I JMP 1671 i697t 
PRJ~OO t65U 1662 
PRIMOR 1669 1672il 
PR I NCR 1634 1651 1FB ;679 i738t 
PRJ NT 11154 1599t 
PR I SEM 1673 1692il 
PRISTR 1629 i6511t 
PR ITE§ 1675 1677 1~811 ~682 {684 1686 169•• 
PRNT01 160B 16117 1~1111 ~693 i696 
PRNTD£ 2B86 21SU 
PHS 282t 2128 2141 F19 
PS 296f 3656 4568 
PTR I NT 239 21261 
PUSH 2231 3312 3338 3333 3340 3.JIB 386~ 38191 
P~S~1 3328 3339 3865 J8e5t 
PUSMf 2975 2983 2~h• ~2116 
PUfAO~ 51129 5033t 
P~TBYT 2026 2137 3711B !5680 4616 
PUTCCO 46•5 46011 
P~TCMA 1636 166B 2415 !U2 413B 4U9 417~ H77 4301 4372 46~1# 
PUT IT 4613 46161 4~20 
P~T I Tl 4997 50251 
QUNUL~ 3036 311421 
QUOTBU 3041 31351 
QUOTE 2765 J021t 
QUOTPA 4908 49111 
H~ 267• 681 689 690 691 692 69~ 715 730 73< 734 7~6 737 744 

746 748 749 778 779 781 7e~ 783 8111 811 813 8t4 61f 32~ 
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847 866 167 871 {112 U13 us~ U86 1116 111S 1149 1<15 1217 12?2 
1225 1231 U37 1247 1253 12" UH 1263 12~~ 12•9 12•1 1<93 1J~3 13>9 
1311 nu U'' 'P4 l616 1611 1UJ 1665 1963 1909 1973 1979 19•1 19N2 

1983 uu 2114 21116 B21 211311 21611 2066 21169 2172 2091 209~ 21?'6 2130 
2131 2133 2135 2139 216111 2179 21n 2199 2273 2279 2263 2205 22°0 2298 
2311 2311 2U! aHa Z35t 2413 242J 2425 2428 2430 2431 2497 2499 2501 
25m3 2516 2'19 2511 2514 2516 253; 2537 2544 2548 2549 2~~1 2~?1Z 26•1 
2613 2U7 2611 2612 2616 2619 262~ 2621 2623 2624 2630 2631 2632 21>33 
2895 ZUII 3170 3073 311174 31176 317~ 3180 Ji•2 31"4 31~6 '31:"7 3113 3121 
3122 3124 3128 3129 3132 3135 3137 3138 3140 3216 3218 32?2 3276 jj2A6 

3289 329111 3291 J295 3310 33211 3321 3323 33H 331!5 33911 3411 3413 .3422! 

3421 H24 3444 34H 3448 3481 348Z 3494 ~496 34•7 3499 3;r2 3511 3512 
3513 3529 3530 j541 3542 "45 354~ 3550 35~1 3552 36>8 36~9 362~ 36:"2 
3662 3693 3698 3699 3703 3806 JUT 38~8 38•9 3816 3819 38211 3821 3823 
3526 3834 31iji JU1 3855 3857 386; 3923 39?4 3925 3936 ~97~ 3977 3991 
4Bl1 4151 4il'2 411'3 41116111 4162 4119~ 4~98 41·~ 41•8 4to9 41U 4129 4137 
4171 4173 4175 4u5 4219 422111 422~ 4226 42?8 4229 423e 42~1 42~2 42:53 

4234 41!35 4;!41 4<!42 4243 4244 42U 42A9 4292 42Y9 4384 4JR7 4411 44,9 

4417 4421 4423 4424 4425 4426 4427 4430 44~5 4445 '44 9 44~4 44~7 4469 

4479 4488 ... ~ 4493 4497 4499 4502 45P5 ., ... 8 4511 45!2 40\5 4;t 7 .;~221 

4521 4533 4535 4547 4580 4686 469~ 4767 4792 48•2 •8•3 4516 48~7 . 41t10 

4812 4813 4115 4U6 4857 H61 486~ 4867 4569 4871 4ij76 4878 48~3 ~a99 

4916 4918 4~2111 4922 4925 4941 4942 4944 4946 4951 4952 4954 4957 4962 
4966 4968 4~73 49H 4977 4982 4983 4985 49~7 49V0 4993 4995 5~11 5018 
51121 5851 515il !iB66 ,.71 5172 51117~ 5132 5138 5184 5263 5265 5267 ~271 

5278 5286 5293 5295 5297 5299 53e; 5315 53~9 '31~ 5312 531.4 5316 ~318 

5321 5322 5332 
RISAVE J25t 326 3;i57 3363 3620 3632 
R; 2681 656 662 683 684 685 686 687 690 6Y4 n• 7•5 7'1 7•9 

711 71? 721 723 725 729 73~ 74~ 742 743 748 7~2 758 7"2 
811 817 823 825 827 829 83J 8511 852 866 683 893 9•a 9•3 
918 911 914 917 926 929 932 934 937 939 941 944 945 947 
949 "1 9'3 955 "' 960 961 962 970 972 974 979 11110 H•2 

11116 Uill 1i14 1815 U17 1137 U6i' {135 !.143 11» 1158 1161 1169 1175 
1183 {185 U91 12e1 UmJ 1207 124~ !265 !267 1273 12A4 1304 1323 13>7 
1334 1336 1J" i.370 {388 1390 1393 1397 14(1'8 14211 1422 1430 1432 1436 
1438 1441 1445 i.447 1449 14't 1452 1454 !456 14e9 1470 1412 1474 t4 1 a 
14811 1481 1482 1483 {~84 1485 148~ t4a7 !4•8 1489 1490 1>e8 !51?9 1'1.~ 
1514 1515 1516 1~23 1525 15J0 153~ t53~ 1~36 1537 1539 1>~1 !>52 1553 
1,4 1555 1'02 \563 1564 1~65 157~ t575 t'16 1579 15A0 1;A1 1>•9 16•1 
16B6 1618 Hll 1612 1614 1637 160! {668 !672 1607 U92 1694 1695 1b97 
1738 1747 17!9 1761 !.764 1766 17711 17?3 17"1 17~5 1789 ! 707 1799 18•0 
UBZ 1806 1817 ~on 1812 1836 183! 1845 1874 1886 1889 1919 1921 1952 
1953 1955 195~ uu 2128 2UI 217~ ?.079 21?7 2139 2143 2155 21t-2 2174 

2182 2214 2276 2277 2281 230111 230~ 23~3 23~5 23•7 23?.8 2Jlll 2313 23\9 
2J23 2329 2J3J 23" 2336 2338 233~ 2342 2343 2344 2345 2J49 2400 241'!6 

2413 2419 2435 2665 2671 2671 2677 2681 27'9 2710 2743 28~5 2~?9 '81a 
2811 2812 2820 21U 2831 2833 28U 2877 ,879 2891 2898 2913 2955 3~21 

~11124 3825 3031 311133 ~U6 3183 321~ 321111 3214 3223 3236 33A6 33~9 34~5 

34116 3482 3497 ~501 J512 3518 35111 36o3 36•6 3621 3633 3659 3660 36~4 

3666 3689 3693 ~·" S7e4 3735 3737 3749 3765 3819 3828 n~9 3830 38-H 
3833 3836 3i44 3U6 3847 3869 39i! 3927 39'8 3945 4082 4003 41~4 41?6 
4108 •u2 4i14 !118 4123 4124 412' 4137 4142 414~ 4145 4148 4149 41 '0 
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4151 4155 4292 4299 4JU 43~4 43~~ 4307 4372 43~7 ""' 441Zl 442'l. 44 ~9 
4491 4494 4498 ·~·4 4511 4513 451~ 45t8 45H 4536 4546 .,,4 7 4;,46 4571 
4573 4575 4576 0578 4580 4581 461~ 4614 4615 4621 4623 4b:?6 46~5 4691 
4714 4715 4727 4728 4729 4731 4732 4735 47~7 4739 4741 .,744 4 747 4853 
4854 4857 4658 4865 49B0 4915 491~ 4922 49?.4 492H 4930 49~2 4933 49~4 
49~9 4953 4Y54 4957 4959 4968 496~ 4962 4972 4973 4977 4'179 49.11;~ "llt':J 5065 5f66 5076 5086 5139 5110 511il 5114 ~116 ~115 5120 '51?2 51 ?8 'l3Z! 5132 5134 5136 ;138 5143 5182 5U~ 5166 51~8 '2"1 52"5 52?9 52~1 '21 7 
5219 5221 5223 '225 5243 5245 524~ 5246 53!'7 

R1SAVE 3261 327 3~21 3633 
R2 269J 731 738 ~ 7•5 750 "5 756 757 7~9 702 764 765 "7 H8 

769 772 774 775 793 794 79ii 798 8:"12 8~5 or6 8H 813 816 
821 825 828 829 830 831 83j 834 8~1 8>2 853 iJ'54 S'55 bli? 
858 U9 891 903 911 913 91~ 915 916 917 918 "'~ 9?2 9=' .. 
929 931 032 933 964 967 uu U~3 1ill~4 111>8 1~37 1•39 1Z4J l~.;l 

U4J 1044 U66 1017 1068 U69 U7; 11~9 !111 1113 1118 1127 1~33 11.!9 
1151 1155 1t'7 1158 1159 1216 121! !221 1226 1229 1242 !248 124 9 12!11 1284 1285 1287 i304 i3e5 13m7 132~ !336 1390 13Y2 1393 tJQ4 13Y5 1J',i19 
1436 1439 1440 1441 i442 1444 1452 1455 ! <'6 14'7 1458 14 7~ 14 73 14 7 4 
1475 1476 1~22 ~523 1524 1525 152! 1528 15:!7 1539 1541 t6~3 1 01'5 lb'!" 
1651 £6,. 1655 1659 i171 1772 1773 1774 j79Z 17Y3 1815 1~!8 186~ 10~3 
1866 1869 1870 ~886 1888 1889 1890 !900 19 111 3 19-~ 1966 1 "1 :?2 ~a <?239 
2241 2245 2247 2248 2249 2257 2258 2259 ,. .. 23!3 2317 2313 2J19 232" 2322 2323 2324 2328 2329 2331 2332 2333 23~4 2339 2340 2J43 23'5 244 7 
2448 2449 2450 2~51 2452 24'6 2458 2462 2476 2H7 2478 2479 2 4 ~" 2542 
2546 2548 U51 2666 2669 2673 267~ ~660 26"4 2686 26!7 ?6r!B 27 .. 6 '"7 2710 2714 2743 2745 2747 2749 2751 2753 2755 27" ~761 2763 2768 2 7 ~ 9 
2771 2771 2773 2774 2175 2778 283ii 2831 ?8.~2 2837 ~841 2843 2867 :J9~2 
2905 2911 2~12 29211 2921 2923 292, 2927 ?937 2938 2939 2Y:10 2941 l942 
3023 3124 SU9 3032 3037 3038 3052 10~3 3055 3056 3~12 ~0P2 3~99 '1·~ 3107 3116 SU7 ~1211 3122 3126 312~ 3130 31 ~1 3136 3138 31~9 314~ :52R9 
3293 3294 3298 3384 33U 3321 337J 3387 3392 34;,!' 34>8 3411 3421 3423 
3424 3425 3428 3432 3434 3437 343~ 3439 3440 344; 3447 3448 3449 3450 
3452 34,. 3455 34'6 3458 3459 34U 3464 3465 3467 3468 3471 ~474 3475 
3476 3477 U14 3515 3518 3522 352~ 3525 35~6 3528 3530 3531 3532 3536 
3537 Ult 354S ~542 3,47 3,48 354~ 35511 !517 .3595 36J3 36~5 30"'6 ~6"' 7 
3608 3622 3034 3656 ~657 36'8 3667 ~6711 36~6 3689 3691 '3C09 37>5 J7"'6 
3709 371Q 3712 3731 37~2 3133 37l4 3749 37~0 "'2 3787 3 7 P8 ~7~9 j 7'1~ 
3791 3792 3625 3837 38~2 3854 385ij 3661 39~9 393~ 39~2 3 y.., 6 :-:-;;.; 2 -~ y 4 3 
4~11 4Z13 41i1' 4030 411131 4035 4U7 4039 4~~6 4i(l6l 4t62 .t.;PJ 4~115 "·l.:. 7 
4090 4092 41198 ~114 41H 4122 412! 4126 4127 41:52 4114 41 ~4 41 ':"5 4l :'!c 
4157 4159 4161 4164 H66 4H7 417~ 4175 41~3 4221 '222 4,125 4JJ1 13 4 4 
4347 4414 4447 44,2 4468 4483 4486 45~~ 4'~3 452!6 4511 45::"15 ''?7 45?9 
4530 ''31 4568 4569 4571 4582 45Bii 4684 4692 4760 4 763 47 72 -4 7 7 4 .. 775 
4776 4789 4790 4797 4798 480111 48N 48o7 48~8 4809 4813 48!4 4015 48"~Z 
4853 4858 4883 4884 4889 •891 489i 4898 4899 49J4 4935 49~7 4Y~8 4)1.,6 
4947 4948 4949 0982 4989 4990 499~ 50~9 ~016 5043 5~96 'il"'l '52:'2 ,2:•6 
5207 52U 5Z16 '241 ,248 52611 5272 5274 52"2 52tH 52o8 54:!9" 5.5 4;? ':13 4 2 5343 '344 

H2SAVE 327J 328 JJ66 3622 3634 
R3 2701 707 7i.0 ~ 711 712 713 11~ 721 724 725 726 7" 757 1' e 7'9 760 769 7711 775 783 784 785 786 707 7A8 793 •• 3 f.i"S 808 809 936 941 943 945 ue5 1117 11?0 1123 11~4 1129 !.148 12· 4 
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1223 1225 1227 1229 iZU U29 uu U31. {U2 UJ4 U61. U62 U64 \J&~ 
1J66 1J67 u~e lHI 1433 U44 l49~ l'3l 1'3J 1,~. un 1'4J U44 1,., 
1548 1549 ,,. in~ 16H 1,661, • H7! 1777 !122 uu 1829 1U1 1132 1834 
1159 1161 11~1. 1165 1112 1194 U9! 1898 {9~1 1911 1913 1914 1916 1911 
1944 1945 1947 1948 9,. tn3 tnt 1961 !141 19U 1964 1U6 1968 1912 
1977 t918 1981 ~981 i"~ ZIU 222! 2236 2Z42 22;2 2255 2262 2275 22•3 ) 2321 2322 2331 2U1 448 Z451 2451 24'2 2477 2479 2481 2505 nn 25! 3 
2518 2519 2544 2U5 2549 2645 2617 2649 1U2 2667 2679 26~3 2684 26"5 
2686 2689 26¥1 2692 2693 2695 2697 2699 27'1 2783 2n1 ?7•9 2893 2899 
2913 2914 2~16 2911 2929 2931 293~ 2935 29'4 3U3 3133 3~56 3~57 3162 
3177 3178 3179 31!1 3181 3112 311~ 3123 3124 3125 3131 3~'1 3388 33•1 
34, 3457 3462 3467 3468 3469 3472 3475 3477 35U 35~7 3556 3"8 35~9 
3623 3635 3U3 ;i6" 3659 3661 36U 3663 3664 3666 3787 37~9 3791 3937 
3973 3975 31i7e ;i979 3911 3983 398! 3987 3988 3981i 3991 41117 4U3 4126 
4128 4133 4137 ~141 4143 48U 415~ 4193 4194 4195 4196 4223 4224 4225 
4229 42'31 4233 !Z35 U36 4237 42'2 4259 42~2 42t4 4266 4267 4269 4315 
4318 4321 4U4 'U4 4336 4331 4341 4349 4351 4359 4361 4~61. 4362 •415 
4423 4421 4429 4432 44U 4437 4439 4441. 4443 •n5 4459 4463 4464 4466 
4471 4417 4;11 4412 4481 4493 453; 4571 4572 4573 4575 4~76 4~78 4~·1 
4683 4693 4769 4794 4111 4115 411.! 4881. 4Be2 4814 4886 4893 4895 4992 
4996 49U 51 Iii hu 5115 ~ .. 9 51U 't23 5U7 5128 5Q31 5~33 "141 'B42 
5143 5144 fl45 5146 U47 5153 ,.,! ,.,5 51" 5U7 5U1 51~2 5163 '064 
5165 '196 '1ii4 5UI SUI '123 5t4! 5145 5147 5149 5151 5153 5161 51,62 

'"" 'it? '"'I 5VZ 51.n 51.74 '"77 '183 5186 5187 5188 52~3 521.5 '223 
'ZU 5UZ '213 52U 5226 5221 '22! 5238 5232 '2H 5236 5238 5240 ~243 
1246 5247 '~•" ~2'9 5211 

R3SAYt 32U 329 JZU 3394 3396 3623 363' 
R4 27U 784 732 741 746 755 81! 817 849 946 952 y" 959 9~1 uu !136 u~z !,215 un t798 un tan tli•4 1111 2012 2132 2834 2136 

2839 2162 ... 3 2164 2166 2161 217, 2193 ?197 2Uil 21U 2231 2276 2321 
2332 2648 273~ 2741 ant 2f73 2911 2992 2996 3827 3859 31•9 32~, J211 
3228 nu 3251 m~ 3326 3359 nn 3361 3362 3371 3374 3393 34M Hn 
3583 S59t 3t25 3863 3181 3884 3887 4116 4824 4126 4129 4095 •1•1 
4261 4261. 4263 !265 4261 43t9 432~ 4327 43~5 4337 4339 4341 4351 4363 
4413 4411 4'3" 4438 4441 4442 444, 4456 4461 4467 4492 4495 4,1, 4~23 
4525 4527 4521 4538 4U7 4611 46U 4624 4682 46'4 4875 4B•I 48"2 48"-6 
4911 4911. 4?13 49U 4987 4919 49H 4913 49H 4918 4926 4937 51~6 '124 
51.26 5131. ,,34 !iu' 5136 5t51 51,7! 51?9 5262 52 em 

R4SAYt 329t 331 3t21 ~636 

"' 2721 617 631 639 641 .,, 652 653 654 "~ 661 666 679 6•5 
691 694 tali 712 726 731 731 744 745 7•e 768 771 772 778 
786 787 718 ,,, 798 en au U6 e~a 8H 831 848 849 8'1 
867 871. 172 878 9U 915 91.! 933 977 978 un 1BU uu U14 

un un 1861 1171 1137 U41 U5~ uu t271 1272 1316 1J29 1J31 1332 
un U61 tJ!5 ~367 1:394 U99 t4t! 1416 1417 1418 1.419 1433 1441 1457 
1458 ~47, H7! 1.483 {484 1415 1.48! 1.487 14~8 14!9 1491 1492 1.494 1495 
1496 tJIJ7 t526 un '543 1549 U'l 1556 15'1 1561 1561 U69 1572 UR2 
1583 1514 1.615 ~632 lm 1674 U9! {699 17PI 1702 1747 1.7~9 1761 1763 
1774 1779 1.791 ~799 18 .. tl17 UH 1815 {823 1824 1841 1843 1859 1891 
U92 1.911 1.924 ~931 944 2119 2UI 21U 2118 2U3 2155 2156 2157 21" 
2163 2169 2171 2175 2179 2126 21,5~ 2154 2172 2173 2196 2198 2235 22J9 
2241 2246 2247 2249 2251 2251 2254 2254 22,. 22" 22" 22AI 22A1 ~3~1 
2313 23U 233t 2348 2372 2374 241~ 24~2 24•3 24•4 2495 2417 2423 2425 

3!~ 

2426 2428 2429 2431 2432 2433 1447 2476 n41 2542 2545 2~98 2599 z6•B 
2UI. 2624 2626 2627 2628 2629 2631 2633 2669 2671 2671 2675 2677 2692 
2693 2697 2099 27Bt 27U 2U3 211! 28~5 28~7 28•9 2811 2BU 2B12 2832 
2875 2881 2589 2893 2911 2911 29U 2951 2953 2961 2963 2VA5 2967 2968 
2993 2994 3216 3217 3222 3223 325~ 32, 32~9 3265 32~1 32~2 32"6 32~8 
3JB2 3395 3U6 3315 3321 3357 33U 3366 3394 3396 14~8 34?5 3438 J4•1!1 
3449 3515 3'31 3581 3,12 3588 360~ 3621 36~1 3622 3623 l624 l632 J6J3 
3634 3635 3636 3795 3719 3731 3733 3734 3745 3747 3761 3H3 38"'6 38~8 
3U9 3816 Jli18 3831 3841 3847 384! 3857 3858 3U9 3871 3B73 3875 J876 
3879 3881 3~~2 nu 3899 39U 3922 3923 3927 3929 3931 3943 3971 J972 
3987 3988 3989 ;i"' 3993 "" 3997 4182 41?6 414l, 4142 4144 4145 4146 
4141 4149 41~1 !151 4156 4161 4162 4164 41!5 4167 4168 4169 4219 4241 
4245 4293 4294 !295 4296 4298 4U~ 4371 43~6 4388 4391 4J93 4395 4397 
4399 4411 4413 !415 4545 4546 454! 4549 """ 4603 46~4 46 ... 7 46•9 4614 
4625 4687 4681 4695 4713 4761 4767 4769 47?5 4776 47~9 4792 4794 •8•9 
4852 4856 •lit~ ~971 4992 4996 512! 5831. ,,., 5142 5361 5161 51~8 5144 
5145 5162 5165 5171 5172 52J5 521! 52~7 5211 ~213 5229 523a 5234 ~236 
5238 5241 H07 

READ 1162 ueu ~921 
RtADBA 1899 1911 1917 193U {9U 1967 
R~ADDU 19131 '1918 
READGD 19BU t949 
HEADOU 19241 i951 
READQT 1914 1916 19~11 
READST 1984 t9811 
H~ADY 644 65U 897 916 1:136 U96 243! 3U2 46•6 
READYI 65U 681 2Zii1 
READY2 66U 1126 1758 5885 ,., 
R~Ar IN 1897 19451 1.957 
REA~U~ 1975 19851 
H~ASRC 1895 19441 
REENAB 3694 37391 
HE~PAC 4912 4956 49~7 ~969 49721 51" 
RLSRtG 4698* 
RESTOR ""' iUU 
RET~NO 51611 51.76 
HE THY 48841 4885 4@91, ~894 
H~TURN U" 1J5U 
RETYAR 5124 5151. "~ .. 
REYRSE 3377 33851 
HND1 78 3331 334 977 978 2598 
RND2 78 3341 JJJ 2599 
HNDCT 3351 336 977 ~899 4625 
HNDGDT 923 9771 
H~N 861 Uti 
SAYCRA 77 44~5 .,~ .. 
SAVE 862 8891 
SAVREG 3818 3922 4371 4386 4545 4U1 468U 
~AVRGI 2Jet 21'5 2126 2153 2172 468U 
SCANPN 811 an 47131 
SCRATC 64U 864 
SET~rE 2187 21131 
SIN 61 3171 

3!3 



S I NFN 2781 317U 
SK JPU 4729• 4131 4746 
SKJPBi 4728• 4138 474; 
SK IP15 4727• 4733 
SK iPtO 7U 718 en 927 U32 1435 195~ 413U 4741 4742 4149 
SKI PHI 47H 41441 
SKI PRT 4736 475U 
SKIPTX 47471 4748 
SI.ASH 2945 2981* 
SOPRA! 74 2821 31144 3i641 3385 3198 3141 3561 
SOPRX 31175 3U11 
SP 2731 638 641 ~51 661 684 686 695 697 743 756 St8 847 676 

1092 1111 111~ 1117 1123 1132 1135 {136 1137 1141 1142 11'3 ~1'8 111119 
1151 1151 1Zil5 1217 1214 1215 121~ {217 1218 1221 1233 12411 1244 1246 
1247 1262 12~3 1269 l.271 127Z 127~ 1281 13~2 1303 1388 13•9 14R1 14~2 

1491 1492 1494 1495 1496 1511 151" 15~7 1'12 1513 1514 \015 1516 1''2 
1553 1554 1'" 1,6 1558 15U 1561 1562 1'63 1504 1565 to77 1579 1!'180 
1581 1582 15U ~651 {761 1769 177~ 1785 17•9 1797 1798 !Stl 1912 18!3 
1829 1831 1541 1863 {864 1805 1866 186 7 1869 1873 1876 1078 1911 !913 
1952 1956 1968 1969 {971 1971 19n 1973 1974 1977 !978 1'179 1 YM5 19fll6 
2198 2226 2237 2238 2273 2274 2251 ~287 22•9 2349 23511 24•11 24?2 2644 
2651 2653 2665 2666 2661 2668 2612 2673 2678 2679 268a 26•1 26~7 2695 
2715 2726 2711 2714 2736 2738 274~ 2741 2867 2881 2895 2Y•2 29211 2938 
2951 2951 1!'3 2954 2988 2991 2993 2994 3~27 3029 31130 3~31 3~32 3335 
3137 3041 31~2 3143 3159 3161 306~ 3064 3068 3170 3071 3~72 3073 3~77 

3U3 3195 n•1 j099 3102 3133 310~ 31~8 31~9 3111 3112 3113 3114 3116 
3119 3120 3123 3126 3127 3135 313~ 3171 3173 317~ 3178 31811 31"3 32"0 
3211 3211 3U2 3213 3214 3215 3217 3219 3221 3221 3245 3247 3249 3200 
3263 3319 33~9 337J 3305 3386 3387 3388 33A9 33911 3391 3392 34('9 J41J 
3421 3435 3437 3439 3444 3456 3457 34~8 H64 340; 3470 3471 3496 :35111 
3517 3510 nu ~~12 3513 "14 352> 3526 3o?8 3529 3540 3041 355! 3556 
3577 3578 3582 ~590 3624 3636 3657 3667 3673 36•6 3691 3696 37~3 3/J79 
3881 3082 38U 3885 3886 3998 4Uli 4016 4017 4024 4028 ·~29 41130 412!39 
4141 4841 4042 4144 4146 .4047 414! 4050 42?1 4228 4231 4237 4243 4259 
4261 4265 4267 4294 4298 43A6 431~ 4320 4325 4329 4342 4353 4355 43~6 

4358 4359 1361 4384 4385 4471 4471 4472 4473 4474 4475 4476 4481 452Z 
4548 4569 .,82 4585 4602 4619 462~ 4660 4681 46.2 4683 4.6A4 46EI-5 46~6 

4687 4688 4689 !691 4691 4692 4693 4694 ... , 48~1 •a~z 4/J~5 4606 4631 
4033 4835 4S37 4838 5071 5074 5137 5175 52•1 >2•2 52•3 '32"'4 5206 ~21':'19 

5214 5215 'a to ;217 5219 5232 5242 5245 5249 ~277 5278 5279 52A0 "JP"4 
5317 5324 5325 5326 5327 5328 532~ 5330 5331 >JJ2 5Jl3 53~4 5336 5338 
5339 5344 

SPARE 35U 
5'EC"E 206U 2194 2a98 2U1 21~4 
SQRrN 2783 31751 
SQRT 61 3175 
5~1SAV 3171 311 141~ ~416 {483 1484 149~ 1584 3733 3747 4767 4792 
suuv 31U 319 1,17 ~485 {406 1495 155! 1558 10~9 1572 3734 3U3 4769 "79 .. 
STAR 2944 29721 
SYAR1 29791 2981 
START 66 201 ~~,. 
sfoAoK 5163 51671 
syoco" 4771 471J 47751 

3!'1 

STOI.NO 5146 51551 
sfo""c 4796 4UU 
~fONDS 4768 4772t 
S!OP 1056 119U 
S!OSSN 4793 47971 
STOSTR 49181 4923 
SJQSVA 1177 1872 1987 ~7891 
srosx 4811 4816• 
S!OTXT 49751 4978 
S!OVAR 72 1171 1'" 

~,., 1831J 1912 476U 
~!OVCO 4804 481U 
S!OVTA 4799 4805• 
STPRO 76 l13U u~z 
STRGAR 29B7' 31511 
STRGBT 3151 3154 31'6• 
SfRGJM 2830 28471 
STRGVA 2847 31521 
sQB I NT 4832 4U51 
SUBSTK 12!1 i4U 1'66 2961J 483U 
5fMBOI. 31170 318 s I B1B1 2129 21321 2133 
s,11102 20361 2137 
T1 75 3311 331 4549 4861 4971 51U 
12 75 3311 ;i32 ~,.. 4548 
13 75 332t 333 1759 {763 1779 
TAB Z9U 
TAB1 4611 463U 
TAB2 4624 4652• 
T AB3 3924 395U 
TABL5 1U5 16431 
TABI.E1 1041 U450 u•• 1047 l.il48 1149 U5t !1151 U~2 11'3 10" 1~55 1~56 116'7 

1158 1059 111611 1061 1062 U63 106! U65 
T ABLE2 294Jf 2944 2945 2946 2947 2948 294¥ 
hBI.E4 855 8611 861 862 863 864 86; 
TABI.E5 71 2771 2779• 2781 2782 27U 278~ 27~5 27•6 2788 
TB~lEN 1041 18651 
Ta~4EN 855 86,. 
TB1,5EN 71 2771 2U2t 
TERM IN 2949 29'1* 
TKB 27 .. 2113 
t~s 65 278• 21138 3718 
TPB 65 28U 21135 2172 
TPCN 2089 2191• 
TPCO 2192 ZI9U 
TPMO 342• 343 2179 2476 4634 
TP I NT 236 21J551 
TPNXT 2058 2162• 
TPS 2810 2112 21J82 4652 
!RAN 682 1811 48'2' 
TRANl.V 48600 4911 4ri2~ ~931 ••'a 4964 '1" TRANVA 48610 4862 51168 
THrNBA 4943 4945 49'1* 
TRNER4 5133 5139 51••• ,.8, 
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T~NfN 49~4 494U 
TRNPC 4875 488S 4t8il 
T~VAGN 4883t 4897 
TRYECH uu 21751 2196 
T~YKWO 4871 4872 4f751 
TRYNUM 4864 48&71 \ 
T~YSVA 5U6 "1'* J 
T~TS1 299111 2995 ! 

TST52 2989 29921 
T5TSTK 2974 2982 I feU 
TYPE 21691 2181 U91 21e7 
TYP£1 2161 2071 21721 
UA1 3246 3248 32,41 
UAU 32'6 32861 
UAUA 3295t 33~1 
UAUB 3296 33a21 
UAUC 33U 33~51 
UAU 1 5 3287 3292 3297 3299 JJI9t 
UA12 3311 3315t 
UA17 3264 332111 
UA17A 3322 33240 
UA17B 33291 33J6 
UA170 3329 3H21 
UA17f 33n 33371 
UA19 3331 33431 
UAZI nn 337~1 
UAU 33471 3371 
UAU 3313 33761 
uu 326U JZU 
UA5 3258 32631 33~7 
UA8 32671 3277 32" 3317 
UA9 3266 321U H16 
UAASR 3329 33571 
UAJMP 3313 3336 3351 ~3611 3364 JU7 
UAN,IMP 33591 3365 33~8 
UATSU 3332 33631 
UATST2 3338 33661 
UATSTA 3369t 3371 
U INTEG 2962 29651 
UM INU~ 27481 2754 
UNARY 2947 29611 
UPARRO 2943 32451 
UPPACK 797 5131 51~4 5U11 
UPPBAO 52111 5231 5235 5239 ,241 5244 525\ 
UPPGOO 5233 5237 52~21 
UPP~OO 52181 5212 
UPPNZR 5218 5219t 
USRARt 67 637 ZIU ZIU 11H 2173 tl9~ 24~1 

vi.~ n '171 5i591 
VARB~E 2744 zuu 
VARNOS 2842 2144 29111 
VARSAV 3161 317 U99 1458 {476 1543 1791 1815 3n1 4760 4789 
VARSRC 49961 5111 511i 5112 "17 5119 

J/6 
. -- ---- ---- ·-----·-

VARSS 2834 28651 
ytRNuM 2281 
VONLSS 2878 2898* 
V!WOS$ 2896 znu 
WTRET 39~1 39~31 
x!iwA~ 3691 369U 

1991 2i1* 212 2~31 2~4 2~51 200 2371 2101 22U 221 2220 223 227• 
2331 2351 237t 2401 2461 2'3' 25~ 2551 258t 733 7J5 741 747 703 
766 711 773 776 7!1 789 104 812 815 819 822 868 1220 1224 

1228 1238 1245 ~251 !216 1306 l49~ 1547 1557 1633 1643 16~7 1678 1801 
1808 1862 1!15 ~946 {965 2278 229~ 2336 13•9 2337 2615 26?5 2634 2646 
2691 2712 2776 28~2 29U 3126 313~ 32P.1 3433 34~3 35~4 -,!)t'l6 3523 3560 
37~1 3U4 4125 4045 4U7 41188 4197 4176 4227 4354 4357 45~1 4~tl'? 459'9 
4522 4524 4526 4532 4855 4859 4!9~ 4912 4Y36 4941 49e4 4Y94 5227 >2>0 
5264 5294 5~U ;319 5363 53641 53U 5376 5371* !>37B 5393 53940 5395 '399 
5401 5402• 

,ABS 428t 429 57~ 
1 AMPER 39U 392 481 ~064 3066 
I ASC 435• 436 582 
, ATN 4251 426 504 
I C4~1. 389t 39B ,,, 5116 
I C~RS 4361 437 584 
, c~t•~ 4520 616 
I co~oN 4171 418 509 ;6ee {766 
, coMMA 15 404* 405 4B5 949 970 16U 1672 1825 1832 1836 1874 1898 1916 

1919 2879 3481 ~752 
I CQ5 4231 424 "' 1 04TA 3!U 389 508 1948 
I Otf 3B61 387 544 92B 
I 0 IM 3821 383 ,.6 918 
I OQUOT 4150 416 >05 ;9BJ 2763 4909 492~ 
1 EG 4~81 4U 
,£1, 40U 407 
1 EN 4111 4U 
I ENO 3711 372 U4 
,EOF 3911 391 ii79 7U 719 823 871 924 U15 1445 195~ 38~7 4087 4116 
1 LOL. 75 370* 371 479 883 972 97Y {169 U15 1323 1359 14?~ 1430 1478 

16~6 1614 1~~8 1095 1117 1834 183~ 1882 1896 1914 1921 2Y14 35~B 40•5 
4735 48U 4933 4981 

,EQ 413t 414 ;03 l161 !2~3 1257 1267 1397 1>41 2927 2929 3499 
I EXP 4261 427 566 
I fl. IT 453• 2749 39111 4i19B 4132 4732 5182 
,[N 419t 420 ~52 ;eu 2757 iu6 4737 t9~3 
1 F'OR 3721 373 524 ~449 1528 
,gE 4071 4~8 491 493 1255 13~9 
I ~OSUB 3731 374 ,34 ~327 5112 
I GOTO 374• 375 ,22 ~251 i287 U17 291~ '114 
,~T 4121 413 '~1 1311 
,JF' 3751 376 ,2~ 

I~~ I T1 4541 937 953 2745 3979 5128 
I II. I T2 .,,, 939 ~" 2747 3983 4134 n•~ 5130 
I 1 NPUT J76t 377 538 
1 1 NT 4291 431 572 
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'L.E 4Ut 4f6 487 489 1211 U53 uu 12!9 
1 L.EN 434t 435 "a 
,L.ET 377t 378 511 
0 L.UT 4411 448 616 U3 5121 
,L.OG 427t 428 :iu 

3552 3n5 , L.PAR 73 41U 415 415 513 934 110! 2751 2833 34•6 
,L.T 4111 412 499 1291 
,MINUS 397t 398 467 Z75J 2925 29U 39" 
'~E 4a9t 4U 4U 497 1,293 1313 
1 N£XT J78t 319 5Z8 ~447 4U4 4139 .,,~ 

I NYAA Jilt 964 2317 
,OL.O 4511 451 612 
, Pi.VS 395t J96 4u 2755 3973 
, POS 437t 438 58t 
, POUND 411t 419 H1 ~599 {761 •715 
,PRINT J79t 311 , .. 
, ~ANOO 3831 JU 5;1 922 
,RUO J87t JU 546 
,REM J85t 316 542 !911 
, Ht.TO J8U 385 610 
,RtTUR JBU 381 !iJ6 
, R~O 421t 422 '" 0 RNDI. 4ZU 421 ,4 2769 
0 RPAR 73 4811 411 417 515 907 96Z 2821 2825 2877 2891 3U3 .1236 3494 

3751 3765 
,RUN 448t 449 6U 
, SAVE 4491 451 611 
, ~CAL. A 3881 692 713 727 831 871 186! 1 .. 2 U46 2417 26~3 2611 2841 3432 

3522 3699 4i11 !127 4157 4713 4772 4998 5~47 '1"6 5147 
,~CR 451t 452 614 
, ~EG 4J8t 439 588 
, ~EM I 3990 481 483 1612 {602 
,~GN 4311 431 H4 
,~IN 4221 423 '" .~I.ASH 394t 395 471 2923 2933 
,,DR 4241 425 :i62 
, ~QUO! 4161 417 't7 ~9U 2761 0917 49H •913 0914 4930 
,~TAR 3931 394 469 
0§T£P 4Ut 41113 '32 1422 
,,TOP 381t 382 6U 
,,TR 4411 4•1 ;92 
, ~VAR 3Ut 1J95 1544 ~793 1818 2294 23H 2687 2837 29~5 3428 3450 3518 ·~,6 

4183 4763 4790 sen 5153 
0 !AB 431t 434 576 
,TERM 39U 399 2H8 JIU 
0 ftxT 45U 1961 3121 ~915 4935 4938 4972 
o!H£N 4831 414 531 1,249 iZ85 i.JU 51H ,yo 4BU 4U 526 ~4BI 
, ~NARY 39U J97 2741 
,UPAR~ J9U 393 473 2918 29Z1 2935 293~ 
,VAL. 439t 448 "I 
SAOR " 2232 
SDVR ,. 2984 3341 

3JY 

ShVEC 61 2229 z¥72 2988 3176 3151 318~ 3254 
SIR 56 2991 3251 3375 3584 J592 
S.ONGt 983 986 992 995 !118 1121 UJY 1342 1348 13'1 1378 1381 1461 1464 

1588 i591 \;51 1"3 {846 \8f9 192~ 1929 1936 1939 2353 2J56 23A2 2385 
2418 ZU1 2561 2851 2854 3111 311~ 31A7 3191 31•8 3151 3162 3165 '2•8 
3271 3348 3351 3486 3489 3947 395~ 4865 ·~68 4209 4212 42A8 4657 ~660 
5177 51 &a ''" ;191 

s•pBSZ 1Bt 5394 
SML.R " 2916 3331 3334 3381 
SNOL.P! 247 258 21&8 2461 2,4 2577 4642 4646 5383 
SNO,OW 212 216 2l,S8 
SNOPTP 238 243 Uts 2147 2455 2568 ~m 2582 ~5A5 3968 4635 4638 5353 
SNOST~ 433 444 578 792 U19 11189 1174 uu 1276 1298 1373 1402 1412 

1426 1617 1628 ~609 {71J 1792 1817 1858 19~2 19•<i 2293 2Jt2 2326 2362 
2616 2614 ziH 761 i791 2816 282~ 2836 ?846 2861 287~ 28~4 2\1~4 2997 
3821 3149 3146 3187 3194 3226 3232 34~1 34!6 3427 3443 3>17 3>34 3555 
3740 3756 3770 ~019 4155 4179 418Z •189 44~4 454J 4762 4179 4 783 ~;zll!'4 
5114 5126 5136 5149 5156 5168 5192 

SPQL.SH ,, 386J 
SPPHSi 92 5377 
SPRBSl 96 5364 
SPRQRG 88 258 
SSBR 59 3866 
S~TKSl 79 84 
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~66688888888 

BSBSBBBBBBBB 
BBB8BBB8BB88 
BBB 
BBB 
888 
sea 
BBB 
888 
B88888B8B8BR 
B8BBBBBBBBBB 
BBBBBBBBBBB8 
888 
BB8 
888 
888 
888 
868 
888888888888 
888888888888 
888888888888 

ODDODDOOOOOD 
ODOOOOOOODOD 
DDDDOOODODDD 
ODD 
ODD 
ODD 
ODD 
DOD 
ODD 
ODD 
ODD 
ODD 
DOD 
ODD 
DOD 
DOD 
ODD 
ODD 
DDDDDOOOOODO 
DDDDDDDDODDD 
DDDDDDDDDDDD 

868888888888 
888888888888 
888888888888 
888 
888 
888 
888 
988 
888 
888888888888 
898888888888 
aaeeeaa8888B 
888 
888 
888 
888 
888 
888 
888888888888 
888888888888 
888888888888 

ODODDODODDDD 
OOODODODDDDO 
ODDOODODODOO 

888 
888 
888 
888 
888 
888 

888 
888 
888 
888 
888 
888 

ODD 
DOD 
000 
DOD 
DOD 
000 
DOD 
ODO 
000 
DOD 
DOD 
ODD 
000 
ODD 
ODD 

888 
888 
888 
988 
888 
888 

888 
888 
888 
888 
888 
888 

ODD 000 
ODD 000 
ODD 000 
ODD 000 
DOD 000 
000 000 
DOD ODD 
ODD DOD 
000 ODD 
000 ODO 
000 000 
DOD DOD 
ODD 000 
000 000 
ODD ODD 
000000000000 
OOODODODOOOO 
ODOODDOODDOD 

UAAUUA 
UUUAU 
AUAAAAU 

AU AU 
AU AU 
AU AU 
AU AU ... ... 
AAA ... 
AAA ... 
AU AU 
AU AU 
AAAAAUAUUAAA 
HAAAAUAAAUAA 
UAAAAUUUAAA 
UA UA 
AU AU 
AU AU 
AU AU ... AAA 
AU AAA 

RRRRRRRRRRRR 
RRRRRRRRRRRR 
RRRRRARRRRRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRRRRRRRRRRR 
RRRRRRRHRRRR 
RRRRRRRRRRRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 

UUAAAAA 
AAAAAAAAA ......... 

AU AU ... AAA 
AU UA 
UA AAA 
AAA AAA 
AAA AU 
AAA AAA 
AAA UA 
AAA AU 
AUUUUAAAUA 
AAAAUAAUAUAA 
AUAAUAAAAUAA 
UA 
AU 
AU 
AU 
AU 
AU 

RRRRRRRRRRRR 
RRRRRRRRRRRR 
RRRRRRRRRRRR 

AU 
AAA 
AAA ... ... 
AAA 

R~R RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRRRRRRRRRRR 
RRRRRRRRRRRR 
RRRRRRRRRRRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 
RRR RRR 

L.PTSPL. V.,!IOn 4(136) R~MtnQ on I,PT1 

ssssssssssss 
ssssssssssss 
sssssssssns 

sss 
sss 
sss 
sss 
sss 
sss 

sssssssss 
sssssssss 
sssssssss 

sss 
sss 
sss 
sss 
sss 
sss 

ssssssssssss 
ssssssssssss 
ssssssssssss 

KKK ~KK 

KKK KKK 
KKK KKK 
KKK KKK 
KKK ~KK 

KKK ~KK 

KKK KKK 
KKK KKK 
KKK KKK 
I(KKKKKKKK 
KKKKKKKKK 
KKKKKKKKK 
KKK KKK 
KKK KKK 
KKK KKK 
ICKK ~KK 

KKK KKK 
KKK KKK 
I(KK KKK 
KKK KKK 
KKK KKK 

ssssssssssss 
ssssssssssss 
ssssssssssss 

sss 
sss 
sss 
sss 
sss 
sss 

sssssssss 
sssssssss 
sssssssss 

sss 
sss 
sss 
sss 
SiS 
sss 

ssssssssssss 
ssssssssssss 
ssssssssssss 

KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKKKKKKKK 
KKKKKKKKK 
KKKKKKKKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 
KKK KKK 

!IIIII !II 
l I! I l I !II 
lllllllll 

Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
III 
III 
III 
Ill 
III 
Ill 
Ill 

lllllll!l 
lllll!lll 
I! I II !Ill 

IIIII I I I I 
111111111 
Ill !IIIII 

Ill 
III 
Ill 
III 
Ill 
III 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
III 
Ill 

l I I II I Ill 
IIIII I Ill 
I I I Ill! I I 

cccccccccr.cc HHM """ cccccccccccc HHH H~H 
cccccccccccc MHM """ CCC MHM IIHM 

CCC """ """ CCC """ """ CCC """ """ CCC """ """ CCC """ """ CCC 'HI1MioiHioii•P·fHHHioiMHH 
CCC HHt-H·IHHHWHHrii-IHioiH 
CCC I·HoiHI-IHHI-·P.oii·P·H1iol HHH 
CCC HHM ""~ CCC HHM """ CCC HHH """ CCC """ """ CCC HHM """ CCC HHH """ cccccccccccc MHM """ cccccccccccc """ HHH 

cccccccccccc HHH HHH 

cccccccccccc """ """ cccccccccccr HHH fH_.H 
cccccccccccr. """ """ CCC HMH """ CCC HHH """ CCC HHH """ CCC HHH HHH 

CCC """ """ CCC HHH HHH 
CCC loil-l!-41-fi·H·IIoif·II·HH-.wlo!loiH 
CCC H HHioii·H·IHI-II·H·4H..,HWH 
CCC HHH~HiolloiHHHH!oiH~H 
ci;c HHH """ CCC HHH HHH 
ci;c HHH HHH 
CCC """ """ CCC HHH HH.< 
CCC HHH """ cccccccccccc """ """ cccccccccccc """ """ cccccccccccc HHH """ 

oSTARTo UoO' BEAN1ROSERT C2i5 1 10Ul JOD BASIC~ StQ, 494~ DlU 2J,;H1Po73 ~1128151 Hontto' Pf547r. f40+1J' 0 STAHT 0 "Ot816<A' 
HIQU&Jt C:l't&tldl 2Z•"'1&,•?3 231,7128 
F! Ill DSK8Jo8ASICH',ORKC285 1l,a65J C•otttdl 22•M~,.n ei!UIII q5?> P'lntld! 23••a••7J ~~!40154 :1 ~~ 
Q~EUE Swltcnoso /PRINTIAR~OW lfi~PASCII /COPIE1!2 /SPACING!; /L.IHIT1146 ~ 
file •Ill be RE~lHEd to <057> ~•otoctfon 



1 
2 
J 
4 

' 6 
7 
8 
9 

u 
11 
12 
1J 
14 
15 
16 
17 
18 
19 
2Z 
21 
22 
2J 
24 
2~ 
26 
27 
28 

QASICI'TS ~A~T~•UUC~ 

OEC•11•~PT8hA·~·J 

COP¥RI~HT 197J 

OIGITA~ EQUIPMENT CoRPORATION 
MAYNAR0 1 MASSACHUSE!!S Z1754 

1 TIT~E BASIC~ VUiA EDIT 11121 (REP) Z1/31173 
PUIC SOURCE FI~E 115 

USER AREA ANO oNCE•oN~Y !NIT, CoOE', 

To BE ~INKED ~AST AfTER BASIC~ AN~ PpMpoU To foR" BASIC, 



~AS!CH •ACX11 

29 
~~ 
31 
32 
33 
34 
35 
36 
37 
38 
39 
41 
41 
42 
43 
44 
45 
46 
47 
48 
49 
51 
51 
52 
53 
54 

" 56 
51 
58 
59 
61 
61 
62 
63 

BAS !CH 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
17 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
U2 
103 
104 
105 
106 
107 
108 
109 
11~ 
111 
112 
113 
114 
11, 
116 
117 
118 

•Acxa 

000000 I 

0000021 
0000061 
~00eu1 
3000H' 

~000161 

00~020' 
000024 I 
000026 I 
~00030 I 
000032 I 
0000341 
0000361 
0000401 
0000421 
000044 1 
3000461 
010152' 
0000541 
000156 1 
U0B62' 
0000641 
~000661 

300070 1 
000072• 
0000741 
000076' 
000100' 
0001021 
0001041 
3001~61 

300111 1 
~0~112 1 

00~1141 
00~1201 
300124 1 
0001301 
~001HI 

VB21 22oMARo7~ 

VB21 22•MAR•7J 

~Ut011 
010101 
003101 
000102 
~IIUJ 
Ztlt04 
00el~5 
e0eeg6 
000107 
001041 

00U00 

~U737 00UUG 
103452 
122127 0BU00G 
001145 

~10500 
062701 000U0G 
011003 
014002 
~063~3 
~06102 
362102 
'61003 
005502 
~6U02 
100002 
062702 100000 
010310 
~102•1 
012701 000204 
0UJBJ 
006102 
1034~2 
005301 
010773 
105003 
1'B23J 
000303 
105002 
150102 
300302 
~06032 
~06UJ 
~10265 ~0e~eeG 
010365 ~BU00G 
000137 0U000G 
301137 00UUG 
0S0t31 000001G 

Qi.OUI.S 

~~~OBI. 
1 ~~091, 
I ~I. OBI. 
t QI.OBI. 
.~1.081. 
I ·~OBI. 
1 ~1.081. 
I GI.OBI. 
.~1.081. 
,~I.OBI. 
t ~I.OBI. 
.~~OBI. 
,G~OBI. 

TPS, !KS 
t!ART, rli.~CO 
U~RAR~A 
i.IM!Tt P01, 1 ARAA¥5 1 PO!UE 
TABI.E' 1 T91,5£NO 
COI.UMN 1 r•e1, rAe2, ,RPAR 
£RAM!X 1 ERRP01. 1 ERRSVN 1 ERRARG 
EVA1. 1 !NT, MAK£ST 1 OPRATO, SOPRAT 
,;OMMA, T1 1 T2 1 TJ 
ARGB 1 SAV~~AR, NUM5G>J, STPRO 
NORM, VAl. 
RN01, RN02 
ssTKSt , 1 r•M• 

ASSEMSI. Y pARAH[!ERS 

, trNor S TPBst 1J£1.EPRPtT!R surrE• si~E 
STPBSZ •21 I. ~ARACTrR! 

1 ENDC 

, 1rNor SKBBSt 1 K~YBQARD evrr•, s I !E 
SKBSSZ •20 1 C~ARACTERS 

1 ENOC 

, 1rNor SVI.NSP lUSh 1.1~£ SPACE 
SUI,NSP •121 1 SVTES 

1 ENOC 

15! 45 PAGE 4 

, cstcT 
Rli ·~~ 
R1 •U 
R2 •n 
qJ ·~J 
R4 ·~4 
q5 •U 
sP •u 
PC ·~7 
81. •40 

USRARU I, WORD 
BASICH I 
IRNO ruNCTION •• fiENEHAT£ RAIJOOM NUMq[R 

' 'CAN PA5T ARG IF PRESENT 
RNO~rNI JSR P; 1 f*~VAI. 

BCS ERR NOA 
CMPB CH~J•II 1 RPAR 
BNE EHRNO~ 

RNOrN I 
RNOrN21 MOV •~ 1 Re 

AOO IRN02 1 R0 
~ov OR0 1 A~ 
MOV •(RBl,RZ 
AS I. RJ I MU" f qy 2 
ROI. RZ 
AOO (R0)o,R2 !NOW sv 
AOO oRa, R3 
AOC R2 
AOO ORB 1 R2 J NOW a• 2••16+3 
BPI. RPI,VS 
AOO ~~000~0 1 R2 l GET Zoo32•G 

RPI,US I •ov ·~• oR~ !STORE NlW GENERATORS 
MOV R2 1o(R0) 
•ov t201t H0 1 INITIAl. EXPONENT 

RNORH I AS I. R~ Jri,OAT RESUI. T 
ROI. R2 
BCS R~x~ 1 JUMP WHEN I. tAO l NG S l T rOUNU 
OEC Rt 1 ADJUST EXPONENT rOR SHIFT 
BR RNORM 

REX PI Ci.RB ., 
Bl sa R2,RJ 
SWAB R~ 

CI,RB d 
a 1 sa RI 1 R2 II N~£RT EXPONENT INTO RESUI.T 
SWAB R2 
~OR R2 
•oA R3 1 !N~!Rf • 5 l GN 
•ov .~.rA>tcR5t 
•ov R~ 1 rAy2CR't 
JMP UOPRA!OR 

ERANOS I JMP .. ERRfYN 
ERANOA I JHP "'ERRARG 
~NOrNtl 

3;;¥ 

3;2s--

- -- -, 



BASICH HACX11 VU1 22oHARo73 UJ45 PAGE 5 

119 I AIS rUNCT I ON ROU!IN£ 
121 1881411 IU7J7 IUIUG ASSrNI JSR P~1 ·•~vAL 
121 1881441 US43t acs ERAS SA 
122 1111461 122127 IUIUG CHPB CR1l•••·RP4R 
123 0811521 01U27 BN£ ERABS! 
124 011154' 01,65 UUUG TST rAC11~5l 

125 U1161' 111435 8£Q US IN! 
12~ 1881621 110117 BPL usx 
127 U01641 042765 108111 UBIIIG BIC •UUtl, FAC11 R5 l 
128 01111721 110413 BR usx 
129 1881741 08,., IUIUG ABIINTI T$T FAe2CR'l 
131 UUUI unu BPL AUX 
131 IIUUI • .,46, BIIIUG NtQ rAeZC~5l 

132 IU2UI U21U ave ABSX 
133 011211' 012765 144111 IIIIUG HOV 0!4Ut,rA~11R5t 

134 uuu1 015865 UIIIIG CLR FAC21~5) 

135 1102221 082137 IUIUG ABSXI JHP .. OPRATOR 
136 1102261 U1137 UIIIIG ER&BSAJ JHP .. £RRARG 
137 8112321 118137 UUIIG ER&BSS I JMP .. ERR~YN 
131 ABSFN£1 
139 
141 

3;)6 

~ASICH MACXU Va21 2Z.MARo7J 15!45 PAGE 6 

141 I SQN PUNcT I ON ROU! I NE 
142 111236' 014737 IIUUG SGNFNI r P(:, .. ~VAL 
143 Ul242' UH24 cs ERSGNA 
144 0112441 122127 008~UG CMPB CR"•oo 1 RP&R 
145 0882581 081123 BN£ ERSGN~ 
146 0102521 lUlU CLR Rl 
147 IU2541 0UH5 UIUIG TST FAC11~, 
148 Ul2611 181113 SNE S~NrL r 
14, 0/U2U' 08,65 UUUG TST rAC2(H5) 
151 018266' 111411 8(Q SyNX 
1'1 IU2711 1JU0i SGNrL T I 8PL S~NPO~ 
152 01112721 085311 OEC Rl 
153 0102741 001431 !R ••• 
154 111276' IIU201 SQNPOS I INC Rl 
155 011311' 01UU 0UIUG MOV Rl 1 r 4~21 R5 I 
156 0110304 I 0.,165 0Uilllllg C~R HC11 ~5 I 
157 00UU' 11111137 0Ui111G SGNXI JMP .. OPRATQR 
158 0UJ141 011137 UUUG ERSGNA I JMP "tRRARG 
159 000328 I 001137 IIIIUG ERSGNSI JMP "£RR~YN 
160 SGNFN£ I 
161 
162 

3r) 7 



BASICH ~ACX11 VU1 2Z.HARo73 U!4' ~AGE 7 

1U JTll rUNCTIDN ROUIINE 
164 111324• 114737 II IlliG TA.,NI 

~=~· 
~!;, .. ARGI 

1U UU311 122127 II IlliG CRli••••R~lR 

) 166 IIUH• 111836 IN[ ERUB' 
167 IUJJ61 115146 cv •CSPI 
168 1113411 116516 lllllfiG MOYS rAC2CR,, CSPI 
169 1113441 U1627 011111 TAU I CHP ~~~),f72, 
178 8113511 1U4U ILO TA~C 
171 3813521 161716 111111 sua 172, I !SPl 
172 1113,. 1 011772 BR TABS 
173 0UJUI 161516 I IIIII~ TAlC I sua •yOLUMNCR'I•C"I 
174 8113641 1111B1 BPL ••• 175 IIU661 115816 CLR ,,~, 

17. 8113711 111882 BN£ TABNON 
177 1183721 115310 PEC ,,,, 
171 8123741 1184U BR TAINULL 
179 8113761 111512 TAINDNI HOY R' 1R2 
181 1184111 1147J7 811111~ JSR P!; 1 '"MAKE~'R 
181 8114841 811611 •ov ''''·~· 182 111486' 8na0a CLR R2 
1U 111418' 151882 liSa CHilo HZ 
184 1114121 U2711 unn ADO t~,RI 
U' 8114161 112721 811141 HQYB •BL, CHI I• 
186 111422' 115382 DEC R2 
187 8184241 113314 BGT ,.6 
181 1184261 111137 IIIIBIG TABNULL I JHP •UOPHATR 
189 118432' 812131 811UIG £RUSSI JHP ••ERR,YN 
191 TABFNEI 
191 
192 

3~r 
\ 
' 

BASICH HACX11 V821 22oMARo73 u,., PAGE I 

193 I LEN rUNCTION ROUTINt: 
194 8114361 114737 II II BIG LENrNI JSR P!;, .. ~VAL 
195 8114421 1U116 ace E~I.ENA 
196 1184441 122127 818111~ CMPB CRll•1• 1 RPAR 
197 3U4581 08i8U ·~£ £RL£Nf 
198 01104521 015e65 UIUIG CLR rAC1C~'I 
199 3004561 e&U65 UU01G CLR 'AC2C~5) 
231 3134621 ~12U2 •ov C~'I+,R2 
201 8804641 an2n I~C RZ 
282 3004661 111402 B£Q ,•6 
203 3U4781 114265 810881G •ova •!R21 ,~AC2CR51 
204 0004741 0U1l7 80U81G JMP .. OPRATOO 
205 0185081 000137 II IlliG ERLENAI JHP .. ERRARG 
286 au~u1 U8137 nuee~ ERLENSI JMP .. ERR~YN 
207 LENrNtl 
208 
299 



BASICH MACX11 Vl21 22•MARe73 U!45 PACE 9 

2U 1 ASC rUNC!I ON RO~TIN~ 
211 UU111 IU737 UIIIIC ASCrNI 

-·~ 
P~,,.~YAL 

212 nnu• usaz~ cc ERUCA 
2U unu• 122127 UIIIIC CM~B C~ll•oa,RPAR 
214 Ut52Z' Uii2Z INC ERUC§ 
2U 0115241 'uua •ov C'PI•oA2 
216 8115261 UUZ7 177777 CMP A2 1 t1777?7 
217 lln321 18{414 no ERASCA 
211 81e5341 UUZ7 Ullll CMPB ciiZI ~·~ 
219 8U5411 ~11111 INC ENASCA 
221 un421 . ., . ., UIIIIC CLA rAC11~5l 
221 un•61 8U165 0UIIIC CLA nc2c~51 
222 lln521 116265 01811~ BIIIUC MOYB 31A21 o'ACZJR51 
223 1115611 811137 018111~ JMP .. OPAATOR 
224 unu1 111137 UeiUG ERUCAI JMP •ii£RAARG 
225 1185711 011137 811111C ER&SCSI JMP .. eRA!YN 
226 
227 

ASCrNEI 

221 I CHRI ruNCTION AOUTIN~ 
229 1115741 014737 II IlliG CIIU,NI JS~ '~··u~ca 
Ul 8186fll U2127 111111~ CM~B 

'~"····""" 231 111684' nuu IN£ ERCHR! 
232 1186161 142765 811211 IIIIIIG IICB .ZIIo~ACZIUI 1 TAKE CHAR MOO 128 
2n 1116141 112746 111111 MOY tlo•C,Pl 
234 1116211 018512 HOY ~,,RZ 
235 1116221 114737 IIUIIG JSR P~ , .. MAK[~'R 
236 1186261 111681 MQV ,,,, ~~· 
237 1186311 116561 uuuc 111113 HOVB YACZ C R5 1r ~I RU 
231 0116361 111137 0811110 JHP •UOPNATR 
239 8U6421 811137 UIUIG ERCHRSJ JHP .,ERR!YN 
241 CHArNEl 
241 
242 

360 

BASICH MACX11 VU1 22oMARon 15141 PAGE ·1• 

243 1 POS rUNC!IDN ROU'INt 244 0116461 IU737 ...... ~ PosrN 1 JSR P~o•• VAL 2., 0116521 U3133 sec ERPOU 
24t 0186541 122127 ...... ~ CMPB C N1J•ot 1 CQHHA 
247 0186681 nun SNE ERPOS! 
248 0186621 ~U7J7 UUUG JS~ P~, .. ~YAL 
249 U86661 113125 sec ERPOU 
251 0116711 122127 011811G CMPB CR"•·•ICOMMA 
251 0116141 88U24 8NE ERPOSf 
252 0186761 0U7J7 ...... ~ JSR P;,u~VAL 
253 0187P2' 113517 BCS EHPQU 
254 0117041 01'737 0181110 JSR P~ 0 1t[NT 
2" 0107111 122127 U8181G CHPS CR~l•oa,APAR 
25~ 0117141 BIU14 BNE ERPOS! 
257 8817161 ~una CLR Rl 
258 9807211 015765 IUIUG TST rAC11~" 
259 1117241 ~•un SNE POsr 
261 0117261 0U76' II Iiiii~ TST rAC2C~'I 
261 0117321 083474 BLE PQSr 
262 9807341 1565fl IBIIBIC 8158 nczc~" 1"" 1A0 IS N 
263 I CHECK NULL XI 
264 0107481 326627 111112 177777 CHP 2CSP1ol177777 
265 0187461 eeun BNE POSX 
266 880751 1 IU101 CLR -· 267 0117521 ... 4 .. 8R PQ!r 
261 I COMPUTE LENGTH 0~ XI 
269 U07541 en en POSXJ CLA R2 
271 U07561 157U2 018112 I lSI ·~liP! oR2 
271 I CHECK NULL YS 
272 8107621 021627 177777 CHP ,,,,,.~77717 
2n 1107661 3118'4 SNE PQIY 
274 I NULL ¥S1 ANS 15 MlNINoLENCXSit 
275 1817711 121812 CMP =~&:a 27~ 0187721 U3454 tLE 
277 1107741 811281 HQY Ri 0 RI 
278 9817761 188452 IR 'O" 279 I SAVE ADOR Or ENO Or ~~ IN T2 288 BUill' 015183 POSY I CLR R~ 
281 38UI21 151603 ...... BISB IISPioRJ 
282 IIUUI 06UU AOD I ~PI 1 ~3 
28J 1111111 ~627U 01111~ AOO ~~,R~ 
284 0118141 01U65 uuu~ MOV R~, TZIA'I 
285 nu2e1 112683 HQV C'PI•oR3 
286 UU221 ~62783 unn AOD ·~,u 287 IUVE ADDN or ~NO 0, XI I~ T1 288 01U261 UU02 ADO C'P) 1RZ 
289 0110311 ~6Z7U 0UIU AOD ·~~~~ 291 3118341 011245 UIIIIG •ov R2, f1CR51 
291 DIU481 g12u2 •ov C~PI•oR2 
292 081S42• 0UU2 AOO A8,N2 
293 0818441 062732 080182 ADD 1ZoR2 
294 lrtND MATC~IN~ rjMST ;HARACT(R 
295 3118,81 121322 POSrSTI CMPS C R31 r1 R2 I* .33/ 296 3811521 ~8140. IEQ PQSUM 
297 0811541 0"208 POSTRYI INC Rl 



BASICH MACX11 V021 22•/IIAR.?J 15! 45 PAGE 1h1 

298 3SU561 02U65 001UIC CMP ~a,UIRSI 
i!99 00111&2' 001372 INE =~srsy 3U 0010641 ~nu0 c~~ 
301 00111661 0U4H BR POl 'I 
302 I CHECK THAT RtMA IN I NG CHARS MUCH i 303 0010701 3102•6 POSREM I MOV u,.r~PI I 
304 0010721 3103•6 •ov RJ 1 oi~P) 
305 00111741 ""!520~ INC R3 
306 30111761 Ji!0365 000000G POSNXT I CMP R~, Ti!R, 
307 3011021 0B141S BEQ POSr 
308 0011041 ~200165 00000i1G CMP R2 1 U!R, 
309 nuu1 U1402 IEQ POSNO 
310 U1112 1 122223 CMPB (RII•oiRJI• 
311 U11141 Ui771 BtQ POINX! 
~u 0011161 012603 POINO I HOY ('Pl•oR3 
3U U11201 012U2 MOV I'Pl•oR2 
314 0111221 300,4 IR POSTRT 
315 I RETURN rROM ruNC!ION 
316 001124• 022626 PO Sri CMP I!Pl•oiSP)• 
317 0111261 0u0n nnnci PO!r21 MQV AlorA~2(R5) 
311 a&1132' 015065 UUUG C~R r&Cl.l~'l 
319 0111361 012131 0801100G JMP UDPRA!OR 
32J 3011•2• 300131 0aaaua ERPOSA I JMP UERRARG 
321 0111461 300131 0010001i ERPOSSI JMP 11£RR~VN 
322 POsrNE I 
323 
324 

33..2.. 

BASICH MACX11 V021 22•MAR•73 15! 45 PAGE l1 

325 I SEG rUNCfl ON ROUT IN~ 
H6 0011521 034737 03UZ0Q SEGFN I JS~ ''•'*~VA~ 
327 0311561 1B~U4 BCC E~SEGA 
328 0011631 122H1 Z3BUBG CMPB IR11•oo 1 CQMMA 
329 0011641 381113 BNE ERStO~ 
330 0311661 084731 Z0ZB83G JSR P.,,.~v·~ 
33). 001172' 1U5Zt BCS EHSEGA 
332 001174' 0U737 00mi0eG JSA Peo'*INT 
333 0012~01 016546 00UUG MQV r•c~I~'I••<SPI 
334 0012041 0U546 00UZBG MOV rAC21N5),o(SP) 
335 001210' 122121 0eaaa8G CMPB IR~I•ot 1 CQ~HA 
3J6 001214' 00un BNE ERSEO~ 
3J7 0012161 004737 0000UG J$R ,~,,.~VA~ 
338 001222' 133472 BCS t~SEGA 
339 3012241 ~047J1 030e00G JSA P~of*lNT 
HZ 0012311 122127 UU08G CMPB !Rll•ot 1 APAR 
341 0012341 311067 INE ERSEG~ 
3•2 IGrT X VA~UE IN A~ 
343 0012361 012602 MQV l~P1• 1 R2 
344 0012411 012600 MOV I~P)•o•e 
345 0012421 100403 BMI S~GX0 
346 0012441 0018'5 liNE SUNUI, 
347 0012•6 1 0"702 TST R~ 
348 001251 I 003Z02 BGT S'G~ 
349 001252• 012732 300181 SEGX'f MOV ~~~ R2 
350 I CeMPUTE ~tNGTW 0_ U IN ·~ 351 0012561 ~35000 SEO~ I c~• Rl 
352 0012601 021627 177777 CMP I~Pio*\77777 IC~ECK NU~~ STRI~G 
353 0312641 151600 0BIU3 8158 I(SP! 1 A0 
J54 !GET Y VA~UE IN R3 
3" 0312781 0"765 0003B0G SEGTY I T$T riC1(N5) 
356 a012H 1 1111441 BMI sn~u• 
351 031276' 081402 BEQ S'OTV~ 
358 0313~0 1 01000~ MQV A3 1 R3 
359 031302' 0U40J IIR SURN~ 
363 0013041 016503 00BIB3G SEOTV21 MQV rAC21H5JoR3 
361 0013UI 00343J 8~[ S'GNUI, 
362 I CHECK 0<o~2<•R~<•RI 
J63 ~01312' ~21103 SEGRNGI CMP R0 1 R~ 
364 001314' 10{001 SHI S~GRi 
365 001316' ~1030J MOV AI 1 R3 
366 001320 1 ~20203 SECR21 CMP A2,R3 
36] 001322 1 1011!26 BHI S~CNUI, 
368 I COMPUTE ~ENGT~ or OU!~UT STRING 
369 0013241 1602~3 5UB R2o R3 
370 ~313261 30,203 INC R~ 
371 I MAKE NEW ST~I~G QP THE COARECT l.tNGT~ 
372 091330• 0102•6 •ov R2 1 o(~P) !SAVE START CH4R 
373 0013321 010502 •ov R5, R2 
374 0813341 ~10346 •ov A~ 1 o(~PI 
375 031336 1 oU731 000i!UG JSR Pg, .. ~A~E~TR 
376 1r1x STACK ANO MOVC IN CH4RS rRO• 0~0 STRING 
377 081342 1 012602 •ov I~P)•IR2 IN!W STRING POINTER 333 378 0013•4• ~12600 MOV (~,,., .. 1 START CHAR 
379 0013461 061600 AOO c SP) I HB iAOO 01.0 STR POINTER 

.. ,, 
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~u 001J511 011216 MQV R2tiS~t 1S4YE ~EW ~TAING 
~81 ~11352 1 0"IB3 CI.R RJ 
~82 0113'4' 1512•3 BISB (H2), ~~ JR3 IS NEW STRING i.ENGTH 
3U 011356• ~627U uuu ADO t~ 1 R2 JADO• riRST CHAR IN NEW STR 
JS4 001362 1 162701 uun ADO n,R~ l'AODR ~TART CHAR l N 01.0 ~U 
385 011366 1 112U2 SECI.P I •ova CHI)•, CR2)• triL.L. IN NEW STRING 
386 U1FII ~lUI~ OEC RJ 
~67 0113721 1113" BN[ stc1.~ 
~ee 0113741 ~10137 000ililiG JMP OUTOHO 
J89 l OUTPUT NUI,L. STRING 
391 011411' 112716 177777 SEGNUL.I MDV t~17777,C~P) 
391 0114041 ~110137 01UIIG SECXI JMP .. SOPHATR 
392 0114181 All137 011UIIIG ERSEGAI ••• .. URARG 
JU 0114141 111131 UIUIIIG ERSEGSI JMP U~RA~~N 
~94 SEGrN£1 
39~ 
J9t 

33'1 
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397 1 VAl. rUNCTION RO~T IN~ 
398 1114211 U4H7 neu0c VAI,rNI JSR P~, .. ~VAL, 
~99 3114241 103156 ICC ERVAL.A 
401 1114261 122127 UIUIG CMPS CRlt•,f 1 RP4R 
401 3114321 011051 8NE ERYAL.~ 
402 IREAO STRING 
403 0014J41 011601 MQV ( ~P) 1 HI 
404 001436 1 021127 177777 CMO Rlof177777 I CWECK NULL. STRING 
405 0014421 "'U06 BNl VAI,R 
406 011H41 IUU5 UUIIIIG CI,R rAC~CH5t 
407 ~114511 0U065 UIIIIBI~ ~~.· rAC2C~'I 
4~8 ~U4541 ~U726 TST C~P)• 
409 0114561 IUH5 BR VAI.J 
411 0U4611 0151~2 VA~RI CI,R •a 
411 0114621 15U~2 I liB (R8) 1M2 
412 0114641 010216 •ov R2,CS~) 
41J 0014661 062100 01UIJ ADO •3 1 Rl 
414 3U4721 ~6U0i ADO R~1 R2 
415 0114741 11'012 CI,RB (H2) 
416 0114761 010446 MQV R~t•C~P) 
417 0115UI 01~146 •ov R1,•C~P) 
418 U15021 010246 MQV R2 1 •(~P) 
419 JRUO ASCII NUMBER ANQ EXP~NENf 
421 011504 I 014737 00~11101G • JSR Pg 1 JO VAL. 
421 JNORMAI,IIE TO rORM rl, f PT ~UMBER 
422 001510• ~14737 ~10UIG JSR P~ 1 JINORM 
423 0115141 ~u3n ~111118111~ MQY ·~,r·~~~·,, 
424 0015211 311465 IU110G •ov R4, r4~2 ( R5) 
425 IC~ECK E~o or STRING 
426 0115241 U57U YAI,CE I TSTB (RI) 
427 0115261 011403 BU VAl, X 
428 0115311 122027 011041 CHPB (Ril••*BL 
429 3115341 001773 B~Q VAI.CE 
4JIII I RESTORE REaS 4NO RET~RN To EVAL 
4J1 0115361 020026 VAl, X I CHP Rill, (!~t• 
432 0115401 01UU BNE tHVAI.A 
4J3 001542 1 ~12U1 MQV (5~, ••• 1 
4J4 0015441 ~12U4 MQV (~P)•,R4 
4J5 ~115461 012602 MQV ~~·,··•2 
4J6 ~015511 1U2U MOVB R2, CAll !RESTOR£ STRING L.E"GTH 
4J7 0115521 ~10137 UBI IIIII~ VAL,JI JMP JIOPRATOR 
438 0115561 000~37 1100111G ERYAL.SI JMP OIERR~i'N 
4J9 0015621 ~10137 00111100~ ERYAI,A I JMO ••tRRARG 
441 
441 

VAL.rNE I 

442 
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443 I ST~ rUNCTi ON RO~TIN~ 
404 011566' 014737 8UUIG STRrNI JSR p;,.I~YAL 
445 311572 1 1134J2 ICI tRITRA 

\ 046 3115HI 122127 3UUIG CMPB CRU•ti 1 R~AR ) 447 U1631' 111131 SNE ERSTR' 
' 448 U1602' ~U7•6 00UU MOY on,.c~Pl 

4•9 011606' 011502 MQY R',R2 
•58 011611' ~14737 0181UG JSR ~~~"MAKUTA 
•51 U16141 ~1160~ HOY C~Plo~3 
45Z 001616• 362733 U00U ADO o~,RJ 
453 081622 1 010365 0UU8G MDV R3,T2(R5l 
454 181626 1 0U165 UIIUG CLR T~CR5! ., 0016321 084737 0UUI~ JSR Py 1 .1N~HSG~ 
45. 0116361 0111UG ,WORD UVCMAR 
451 0116411 011612 MOV S'1RZ 
451 U16421 01654. 8811UG MQV T~CR5!t•CSPl .,, 

0116461 814731 ...... ~ JS~ ~-~·IMAKEUR 
461 0116521 812616 MQV C'PI•I CSP) 
461 0116541 ~88131 UUUG JMP "STP~O jPROTtCT STRING 
462 

"ERRUG 463 1116681 011137 UIIIIG ERSTRAI JMP 
464 1116641 011131 UUIIG ERSTRSI JMP "I;RR~'N 
465 n•rNtl 
466 rNENDI 
467 
461 
469 

336 
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478 I 
471 I 
472 I USER UU STORA9£ CILLS 
4n I 
474 0816781 0UUI USRI oWORD I :~;=j~LS u!s 0816721 3UUI 1WORD I 
476 U16741 0UIBI 1WORO I !POL 
477 U16761 0et808 1WORO • I~D~UE 
478 0817U' 186101 1WORD ' I ARRAY~ 
479 011702' eeeeu 1WORO • IHir•tt 
481 011704' seeee1 ,WORD 8 ILOfR£[ 
481 0117UI 0122141 1WORO UIRCOq~ 1 COU£ 
442 ~117111 8821741 ,WORD U'RLIN~ I LINt 
483 1117121 311101 ,WORD IVAR•AV 
4U 8117141 0UU 1WORO I SS1!AV 
48; U17161 011181 1WORO 1 SS2$AV 
480 01l7211 nun 1WORO ILIN•No 
487 U17221 BUUI 1WORO IGUeT• 
•ea U17241 euue 1WORO ICOL\IM.\1 
489 1117261 eeeu8 ,WORO ICLM''HY 
49il 3817311 1&8101 1WORD lrAC1 
491 011732' ~18101 1WORO I fAC2 
492 U1734' 011101 ,WORD IR,UVE 
49~ U17J6 1 neue ,WORD IRt~AV£ 
494 3017481 euue 1WORO 1R!~AVE 
495 081742 1 ~IJ8UI 1WORO IR3UV£ 
496 8817441 ~uue 1WORO IR4~AV~ 
497 0117461 3eue8 I WOf!O IT! 
498 011758' 088188 1WORO lf2 
499 U17'2' euee1 ,WORD ,,~ 

518 U17'4' 0111et 1WOR0 IRNC1 
5B1 1817561 unn 1 WORO IRN02 
502 U17681 811101 RAND I 1WORO IRNOeT 
5U 011762' 081111 ,WORD I ~O,TR 
584 1117641 ,. .... 1WORD I~!ITR 
585 3817661 Ill ,SHE IODEV 
586 1117671 801 1BYTE IIOtV tei' 911771' 0821411 • TPBrH' I TPW~ 
'88 081772' 3UU41 • Knr~' IKBWr. 
519 081774 1 enn8 ,WORD ' II:~HnSP 
518 U17761 801 1BYTE e ICNCr~G 
511 881777 1 Ill 1BHE 0 ICNOr~~ 
'12 0128181 Ill ,SHE 8 lflL~CO 
5U 0821811 111 19'TE e I r II.~Nn 
514 eez112• 111 ,BYTE • lfii.LC~ 
515 0UUJI IBI 1BHt I I (~PARt STTEl 
516 

337 
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,17 I 
'11 I US£R 110 surrt~ AND BUrreR HDR', SPAC£ I TTY I 

'l' I 
Ul 1121141 BIIIZII narw11 • KBIU'' IB!TRT 
521 1121161 UZI371 • KilEN' 1BENO 
522 uuu• 8121281 1 WORO KBBU'' J9GEY1 
Ul uuu1 UUUI ,waRa uaur, JUET2 
524 UIU4• ~121211 1 WORD KBIU'' JBPyT 

'n 1121161 01fl81 • I 1 S'SPEC 
no ~121211 KBBUr1 0 I 

U7 1121411 I •,•SKBBU , orr AU" T · SUE • 20 C~ARS, 

n~ 8121371 KBBEN1 ····3. nt 1EVEN 
Ul I 

JIStRT U1 lllt411 1111541 TpBFHU • TPBU'' 
n2 8121421 8111731 • T'BEN' JUNO 
U3 112144• e"UI • • I BCET1 (NQT USEDl 
,34 1121461 8121541 1 HORC TPBUFo I BCET2 
sn 1121511 nze,41 ,waRe TPBUro JBPyT 
536 1121'21 811111 • • IBr,PEC 
537 1121541 TPIUH ., 
ne 1111741 I •i•lfPISI JDHAULT I 21 CHARS, 
nt 1111731 TPIENl ... , 
,41 1EVU 
'41. UULINEI 
uz 1112141 ,o',+SULN" JOErAULT 1 Ul 
543 USRCODEI 
,44 

331f 
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54' I 
,4~ I ~•ONCE•ONLY INI!'1 CODE 
,47 I riND OUT HOW MUC~ CORE AND EXPAIJO U5RARU ACCORDINGLY 
,4. I ,., 1122141 162714 117776 DECCQR£ ISUB •l777~,R4 I CoM£ ~EHE ON TRAP FOR BAD MrM'1 ,. 1122211 B22626 CHP UPI+c (SP,. 
551 8122221 811412 IR TRYCO~E REF',, AND DEC, CORE SUE 
,2 I 
,3 812224' UIIIS DNCEONL I ~ESET 
,4 U2226' BU786 nu~41 ~OY •!MPS!CK 1 S, 1 T~MP, STACK 

'" 1122121 IU767 UIIUG JS~ ·~·I'~~, 11~1' •0• FP•P ROUTI~ES ,,. 1122361 IU737 112ZHI 181104 HOY tQECCORE I U4 I SrT UP TRAP ADDR 1 ,, 1122441 ~U7B4 161181 HOY •UieU,R4 J28K ,,. U22'11 IU744 TRVCOR£ I TST •C R41 
: ~~~~~ ~~R~Ei~O~~ ~r R~~~~~~O~RAP '" 8122,21 112737 ...... 111114 MOV •!oU! A0Dq 1 , .. 112261• 018467 UUII •oY ~~oHI~ORE 

,.l 
,62 IINITIALiiiE TOP or BUIC ,63 1122641 Bl271l 1111121 HOY IBASI~HoAl 
564 I PRINT HEADING AND READ ANSWER ,.; 1122711 IU367 811756 INIHDI JS~ A~ 1 PRM5G , .. 1822741 1u 112 ,BYTE Vo12 ,., UZ2761 141502 B4UU 021113 ,ASCII t BASI~ Yilt A' 

1123041 ~31126 031461 1e1 , .. 112311' IU 112 1BYTt 1'o12 
569 012313• 117 lUlU 8431141 ,ASCll •OPT ~NSI A•ALLo NoNONE 1 1•1 '01 

0123211 ·~uu 828172 unu 
1123261 146U1 826114 14,141 
0123341 8471, 147117 12!115 
112342• 344441 1444, 042116 ,. 0123'1 1 IU 112 ,BYTE l'oU 

571 0123,21 177 ,ASCII 'fl 
572 1123,31 lfl ,BYTE I 
,73 ,EVEN 
,4 012J541 314767 111722 JS~ P~cRDANS 

"' 1123611 1UI27 11111~ CMPB A1 1 t'N I C~ECK roR 
,7~ 312364• UU12 8EQ INISAY 
577 1123661 115812 CI,R AZ 1 CLEAR AI.L fLAG 

'" 112J711 12U27 Ul111 CHPB RIIJ 1•' A I C~ECK fOR A 
579 1123741 BI1U2 BNE IN ITI 

'" 1123761 enzez INC RZ JUT ALL fLAG 
5!1 1124111 ~114U BR INIA-~ 
582 U2412' 121127 811111 I NIT II CMPB 

"'•'' I 
iC~ECK roq 1 

'u ~124161 811331 8~E INIHO ,,. !PAINT HEADING FOR IN~IY FUNCT I O~S 
58' 112411' 014367 Ul!~! JSR R~ 1 ~AMSG ,86 1124141 11, 112 1112 ,BYTE l~o12o12 
~87 1124171 1•1 UU31 042531 ,ASCII • v.v~s N.NOf 

1124241 121123 1471~1 ~47155 
1124321 U7 

508 1124331 .. , ,an' 
589 ~124341 IU7U UU741 I NIALL! ~OY ''NTA~,R' 
591 112441' 112714 UIIIIG •ov •Y•sL~'•"4 337 ,91 IGET NEXT 'UNCTION TA-~£ A~ DRESS 
592 3824441 B1UU INILPI MOV CR'I•"~ 
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,93 aa2H61 UUB' BPI. !NJrN 
,.4 3024511 362705 000ii0Z ADD ••• ~5 ISWI• A FUNCTION 
595 3024541 362704 000002 ADO n 1R4 
596 0024611 000771 B~ !NIV 
597 I PR !NT QUtsT ION FOR F~NCT I ON 1 CE1 ANSWER 
598 0024621 ~20427 000000G IN(FNI CMP R, 1 .TSI,5EN~ 
599 0024661 10U51 8~1 IN !SAY 
600 0024701 320527 003,441 CMP R, 1.FNTABE 
601 0024741 1UI'O B~!S IN !SAY 
60Z 3024761 30,3Z TST R2 
603 002500' 0U027 BN[ IN IDF 
604 0025021 016567 0U004 0U014 MDV 4(R5lt~NNAM1 
605 0U5101 816567 0BU06 0UBU MDV 6!R5) 1FNNA•2 
606 U25161 004367 000530 JSR R~ t PRMSG 
617 00U22 1 015 liZ ,UTE 15,U 
608 01125241 000000 FNNAM11 I WORD ! 
699 0025261 ~IUU FNNAM21 , WORD 0 
6U 0025301 0350•0 040 1ASCII I I I 
611 0025331 000 ,B¥TE 0 
612 ,EVEN 
613 01125341 0U767 0U54Z JSR P~ t ROANS 
614 0U5401 1ZU27 unit CM~B Ra 1•• N 1 CWECK FOR N 
61, U25HI aeuaz BNC INITY 
616 1825461 3"724 TST CR4)• 
617 0125511 000413 BR- ININX! 
618 0025521 1Z0U7 008131 INITYI CM~B Rll 1fl Y 1 CHErK FOR Y 
619 0025561 011341 8~[ lNtrN 
621 JOEFINE T~£ FUNCTION 
621 3125681 011110 IN!Orl MOY R~ 1 R0 
~2Z 3125621 162708 0111118~ SUB tT4BI.~5,R8 
623 002,661 ~10124 MQV RII,CR!)O 1 P~Ar.[ AOORE$5 1 N TAB~E 
624 3125711 nuu INIMYI MOV CRJ)•t CR1h 
02' 1025721 02036, 011102 CM' R~t2CH5) 
626 1025761 103774 ~~0 INIHY 
627 3026UI 0u1n 081110 ININXTI ADO ~~~I R' 
628 3026841 ~Z8421 000110111G CHP R~ 1 tT~I,5ENO 
629 0026U 1 U1715 BI,OS INI~P 
630 
631 I SAVE TOP OF BAS 1; 
63Z 0U6121 11110167 1751~· INISAVI MOV R~ 1 USHAREA 
633 I MOVE USER AREA TO TOP or BASIC 
634 0112616; 01270Z 0U~7BI MQV tYSR, ~2 
63, 1126221 IUU~ MQV R2 1R3 JCOM•U•E REL,OCATION CONSTANT 
636 012624 1 16t1U sus R~ 1 R3 
637 1126261 02UZ7 0iJ2i14 I MOV~P I CM' R2 1 tU~Rcooe 
638 0126321 1031', BMIS MQVOON 
639 0026341 0122i1 HOY CRZI•tiR11• 
640 0126361 00177~ BEQ MOVV 
U1 0126481 160341 sue R~t•IR1) 1REL.OCATE NON•lERO ENTRirS 
64Z 002642' 005721 TST CR1l• 
643 0126441 U011B BR MQYL,P 
6H MOVOON I 

3Y~ .. , 
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646 
641 l INITIAL, Iii[ USER AREA 
648 0126461 316704 18851< HOY ~ lcoR~,R4 IR4 IS ~!GHEST AOOR, IN ~ORE 
649 3126521 1627U 00n00 sus t~U1N4 
650 01126561 11116705 H5i16 MDV U~RAR~A 1 R5 
651 312662 I 010465 01111101iG MOV R' 1 i.!MITIR~) 
65Z 11926661 162704 33U~4 sus t134tH4 1 PO l'lTER SPACE 
653 0826 72 I 11110465 08UIBG MQV R! 1POI,IR5) 1 BAS< ~F STACK 
654 3026761 162724 a00111UG SUB UST~~f 1 R4 1 ~u·, ~TACK SlfE 
055 22270Z I 3U4H 000800G •ov ., I ARKAYS! "" JHIE~T AHRAY STOR 1 L,OC'1 

656 2827061 302704 00304111 ADD ·~~. lil! 
057 111227121 a1040' 302100G MOV R4 1 PO~lfECR5! 
658 0027161 ~1276, 032331 000000G MDV •3233~ 1 R~01 C R5) 
659 0221241 ~1276a 163251 080000G MOV •1U2~~ 1 RN02 C R5) 
6U 
601 JO!AI,OGUE TO SET ~~ T~AMlNAL, TVPE 
66Z 3227JZI 305023 ASWSER I CL,R R3 
66J 002734. 004367 000312 JSR RJ 1 PR~SG 
064 002740' au ii1Z 012 ,BYTE Vt12t1Z 
665 002743 I 106 351,01 a20124 1 ASC!I •rUT SER TERM? I 

0027501 342523 02U22 i14i524 
002756 I 046522 11177 

666 3827611 0ilil 1 BYTE 
607 I EVEN 
668 0821621 004767 000314 J$R P~ 1 ROANS 
669 0127661 1ZU27 08011~ CMPB Rl 1t•N 
670 0027721 001457 BEQ ASKCON 
671 0827741 1Zi1027 000131 CMP9 '"'•''Y 
672 3030001 301354 BNE A~KS£~ 
673 
674 

003002' 385203 INC R~ 

H' 0ilU141 214J67 2ili124~ ASK~A I JSR R~t PRMSG 
1)76 i113B11' IU 812 ,SVTE 15,12 
Hf 0il30121 04U14 03011~3 0Z!II40 ,ASCll • 1,43~ ! 3~111 BAUO)?I 

303111281 032063 221068 040502 
01113026 I 042125 037~'1 

618 0030321 au , BYTE 
0?9 0i130341 1 i:VEN 
080 003034 I 004767 000242 JSR P~ 1 ROANS 
681 0030401 120027 080131 CMP9 R8,tl y 
082 0030441 0il1432 BEQ A~KCON 
683 003846 I 1Z0U7 00011~ C~PB Ri,ll' N 
084 333052 I 001354 BNE AsK•A 
68, 3038541 005223 INC R3 
686 
687 3030561 004367 000178 ASKVT I JSR RJt PRMSG 
668 ~0306Z 1 015 01Z 1 BVTE 1'•12 
669 U30641 052126 032460 i1Z'III40 ,A&Cl! I VTII5 r>•6U BAUO)f' 

003072 1 336476 031~66 0zli0u 
00310il 1 i14U~2 04212' 931451 

09il 0131061 000 1 BVTt 
691 ~~UUI I EVEN 
69Z 38J1UI a04767 0il01~~ JSR P~1 ROANS 3'11 
693 9031141 120021 0001J1 CM'B IUI 1#1Y 

694 313120 1 ~01404 BtQ A~KOON 

I 
I 
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6" ~131221 121127 UB11~ CHPB ,_IJ,I' N 
696 ~13126 1 8IU'~ B~E ASKVT 
697 9131381 ~ .. ,.. BR A~KStN 
691 
699 ~13132 1 0U3B2 ASKDONI •ov RJoR2 
7U ~131341 011412 BEQ r ~~~DON 
711 ~1131361 916303 AS~ RJ 
702 0131411 ~61302 ADO RjoR2 
7U 81131421 062702 U3J~JI ADO "'l~~r•~•z 
7B4 8131461 0U5U •ov R~oR3 
7U ~131511 ~62713 IIIIUG AOO •'I~~-O,R3 
7U 0131541 112223 •ova CR2l•l CR3l• 
117 IU1561 112223 •ova (R2l•o CR3l• 
711 0131611 11222~ ~ova (R2)0I CR3l• 
7U FI~~OONI 
7U !PRINT OUT IF USER FUNCTIONS ~cAnto 
711 913162' 0UH7 011146 TST .... 
712 813166 1 011414 lEO NQU$R 
713 ~13171 1 , .. 367 UU5~ ,jSR R~ 1 PRHSI; 
714 ~131741 tU 112 112 1 BYTE 1~o12o12 
71' 0131771 125 B4U23 ~21122 ,ASCII • YStR rNs ~OADEO I 

0nau1 147116 821123 047514 
U32121 842111 042115 

716 anau1 ne ,BYTE 
717 UUZII ,EVEN 
718 NOUSR I 
719 113221' 0U367 811126 ,jSR RJ 1 PRHSG 
7U 0132241 IU 1112 11112 , BYTE 1' 0 12o12o0 

8132271 Ill 
721 ,EVEN 
722 
723 I CHECK IF RNO~ ~OA0£0 
724 U32JII ~12702 8UIUii ~ov •r•a~~'·"2 
72, U3234• ~1220J •ov ( R2)•o RJ 
72t Bll32361 ~11413 BEQ NORNO 
727 013241' B627U ~10114 AOO INNOFN•RNO~FN 1 R3 
721 U3244' 0U312 HOY RJ,CR2l !DEFINE RNO A~SO 

729 NOR NO 1 
731 3132461 0Ult7 UIIIIIIG JH' START 
731 
732 I SUB ROUT I Nl TO PRI~T A MESSAGE 
1n ~132'Z' ~1UU PRMSG I ~ov R~ 1 R3 
734 ~132541 1U7S7 1777765 PR~PI TSTB onpa.z 
735 BIU611 11U7' IP~ PRV 
73t 3132621 U2137 Ullllllq HOVB CRI)• 1 UTP8 
737 3132661 311372 INC PH~P 
731 3132711 3UU3 HOY RI 1 R3 
739 3132721 U!U3 INC R~ 
741 1132141 0162U ASR ·~ 741 ~132761 016303 ASL Rj 
742 nnu• 0u2n RTS ·~ 743 

3~...t 744 I SUBROUTINE TO READ ANSWER FROM TELETYPE 
74, UJJU' 01!267 1164'2 ROANS I INC RAND 
746 U3J86' 11!737 BIUIIG TSTB OOT~S 
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747 U331Z 1 UU73 sPL :i~~:.z, Rill 748 013314 1 1U7U B31102G ~ova 
749 BI332JI 042711 177~111e Bl C •117UB 1 Rl 
7'8 U33Z41 01U61 0UIIB4 •ov Rl 1 IN~M 

7'1 0133Jfl 314361 177716 ,jSR R~ 1 pRHSG 
7'2 013334' 31UII INCH I , WORO • 753 3133361 B167U 177772 •ov INCH 1 ~0 
754 3133421 3IIU7 RTS P9 

"' 3133641 
' •.•aiZI 

H6 THPSTCK I 
,7 0133641 
758 

311101 "I COREl , WORD 

'" ~833631 FI~LTBI 1 •3 
7U 113366' ••• 111 115 , BYTE loU·,~' II..AJ:" 
761 1133711 ea1 U4 112 ,BYTE 3,21 .. ' ~2 1 VT3~ 
762 
76J FNfAB I 
764 313374' 33UI21 , WORO RNO~rN 
765 3133761 311111411 , WORD RNOrN~ 
766 B134UI 347122 e2na4 , ASCII 'RNO ~ 
767 II34UI 177777 , WORO -~ RNI:'I 
768 3134861 171777 , WORD -~ s P,l 
769 113411' 177777 , WORD -~ co~ 
77il 183412' 177777 I WORD ·~ ~Q· 
771 1134141 171717 , WORD ·~ "" 772 8134161 171777 , WORO •1 o• 
77J 113421' 177777 , WORO -~ ~OG 
714 111134221 3101411 , WORD ABSFN ABS 
77' 0134241 311112361 , WORO AB!FNE 
776 011134261 ~41U1 028123 ,ASCll lABS ! 
777 IB34321 177777 , WO~D -~ INf 
778 0134341 ~102361 1 HORD sqNrN SG• 
179 013436' ~113241 , WORO S~NFN~ 
780 0134411 ~43523 028116 , ASCI I • sc~ 1 
781 0134441 3103241 , WORD TABFN. I f AEI 
782 313446' 3104361 I WORD TUPN~ 
783 0134511 041524 02e11112 ,ASCII 'T.I.B t 
7!4 3134541 1104361 ,WORO ~tNrN. I ~E'" 
78, 0834561 810HIII , WORD ~E~PN' 
7e6 0134681 042514 12111~ ,ASCII ~~~~N ~ 787 0134641 08U111 , WORO I AsC 
788 0134661 0115741 1 WORO ·~erN~ 
789 3134711 0'i511 UU03 ,ASCll 'A.SC t 
790 0134741 3U5741 I WORD CHRSF~ CMOS 
791 3334761 0106461 I WORD CMRPNl 
792 Bl3'n' 344183 822122 , ASCII 1 cwRsi 
193 0135B41 aau4•• 1 WORO PQSFN. POS 
794 3035061 ~011521 1 WORO POSrNt 
795 0135111 04,211 0281Z3 ,ASCII I ~OS ! 
196 313514' ~111521 , WORD SterN I 5E~ 
797 313516' 0114211 , WORD S~CPN~ 
798 0135ZII 342H3 02211117 ,ASCII 1 StGSI 
799 8S35241 ~814211 , WORD VA~PN I VAL :JLj3 1u ~83526' ~815661 , WORO VA~F~~ 
ee1 ~13538 I 14!526 a2111114 ,ASCII I VA~ ' 



BAS ICM ~ACXU VB21 22oMARo73 15! 45 PAGE 17•3 

an 013534 I 1115661 1 WDRD S!RrN 1 syq 
803 113536 I 1116781 I WORD $TArN~ 
U4 U35411 052123 122122 ,ASCII I ~TRS! 

\ U5 rNUBEI 
U6 
aei' 1122241 0 [NO ONCEONI, 

:3 'f'( 

BAS I CH MACX11 vn1 22oMARo73 15!45 PAGE P•4 

AB5rN IU140R ABS~NE llm236R ABS I NT 111174R ASSX 101222R 
ARGB • •••••• G ARRAYS a •••••• G ASCPN IU5~1R ASr:f~J£ IIIH4R 
A~KOON 103132R ASKI.A 003U4R ASKSER 1127J2R ASKVf 113056R 
BASICH IUI12R Bt. • S01l10421 CMRrNE U16!6R r.H•srN I01'74R 
COI,UMN a •••••• G DtCCOR 012214R tUBS A U1226R rRABSS 1112J2R 
ERUCA 111564R ERASCS 111571R tRCHRS lai6!ZR ~~LE~'A. e•a>a•R 
ERI.tNS 101514R ER~OSA 111142R [RPOSS IBU!~R rRRA~G • •••••• G 
ERRM I X 2 •••••• G ERRNOA 111134R !RRNOS IIIHIR rRRFI~L • •••••• G 
ERRSYN • •••••• G ERSE~A 1114UR tRSEGS IB1•;4R ~RSG~A 111314R 
ERSGNS IU321R ERSTRA 1116UR ERSTRS IB16~~R ~RT ARS 011•J2R 
ERVALA 111562R ERYALS IB1,6R EVA I, a •••••• G rACl * •••••• G 
FAC2 • •••••• G r II.J.CO • •••••• G , II. I. DO IU1~2R riL.fB a a•3363R 
FNENC 111678R FNNAMl 112524R FNNAM2 112H~R rNTAR 113Jl4R 
rNUBE U35~4R ~I CORE IBJ364R lfPMP • •••••• G ! ~CH ZZ3~J<R 
INI ALL IZ2•34R IN I Of B'2,6BR INir• IB24~2R ! .~, .. ~ 31227~R 
IN II.P IZ24~4R I NIMV IB257BR ININXT BZ26UR I~l SAV 002012R 
INI T I U2•e2R INITY BB2,2R I NT ••••••• c KBPE"l • a•z<i37R 
KBBrHl IUBI4~ KBIU~1 • IUUIR .(NfN BIB•J6R LENf''E I"B'UR 
LIMIT • •••••• G MAKEST ' •••••• G MOVCON BU6.6R WQVLP ~·262~R 
NORM ••••••• c NOR NO nn••• NOUSR ~BJ2ZIR ~,1 U""SC.N • •••••• G 
ONCE ON U2224R OPRA !0 • •••••• G PC •'BIIU7 POL • •••••• G 
PCS I ~E • •••••• G Posr IBU24R •osr• BBI6!6R I'QSP.l( z•u52R 
~OSfST IBU51R •osrz 111126R POSNO IBU1~R ~05NXT e•uroR 
POSREM IBU7BR POSTRY IBU54R ~osx 111,4R •osr Zll•ZoR 
PRI,P IB3254R PRMSG 113252R RANO 1117!iiR OOANS I033Z2R 
REXP 101B7•R RNOfN 111116R RNOrNt lei1!BR ••or•z ZZI•lOR 
RNOLFN 1•1182R RNOl • •••••• G RN02 • •••••• G I'Ho40R"' z•a••2• 
RPI,US BIIZ52R Rl •UUIU R1 •UUU1 •z sX0002102 
R3 "'101013 R4 •UIIU4 R5 •UBIU' C!AVC1-4A • •••••• G 
SEGFN 101152R StGfNE IB142•R S(GI. BB12,6R SECL• 001366R 
SEGNUI. U1410R S(GRNG 111312R S(GR2 111321R SEGTV 10127BR 
SEGTYZ U1304R S£CX BI1404R SEGXI U12'2R ~GNF"I, T aoeu•R 
SGNFN 100236R SGNrNt BIIJ24R SGNPOS IU276R ~GNX 00131•R 
SOPRA! • •••••• G SP .,111116 STUT • •••••• G ~TPRO ••••••• c 
STRrN I01566R STRrNt 111671R TABS 1113!4R TA9C IIZ36~R 
r .iarN UB324R fABfNE 1814J6R T ABI.£5 a •••••• G T ARNON a•IIIJ70R 
T A9NUL 101•26R f81,5EN • •••••• G TKS • •••••• G T~PSTC 00J>04R 
TPB • •••••• G fPBENl • 082P73R rpar~1 liiUe!aR TP~~r1 • 0022!54R 
TRYCCR 11225ZR T1 • •••••• G T2 • •••••• G TJ . •••••• G 
USR 111671R USRARE IIIIURG USRCOC IBUt•R USRI.l N 112~7<R 
VAL • •••••• G VAI.CE 081524R VAI,rN t914~1R VALP!E 101'6~1{ 
VAI.,J 111,2R VAI,R 101460R VAl, X ~115~~· •K9ijS~ • WH100212' 
SSTKS~ • ...... G ST~B~l • IIIIBZ29 SUI.NSP • U112lll ·,COM"" A c •••••• G 
I R'4R . •••••• G • llii3'4'R 

LRRCRS OtT[CT[QI I 

3 'IS 
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BASICH MACX11 ¥121 22•MAR•73 U!4!1 PACt 17o5 

RUN•TIHEI 11 SECONDS 
~OR[ US[O I 3K 

3lf6 

ABSFN 12U 714 
AB!rNE 1.3at ,,, 
AU IN! 12' 1,2,. 
ABSX 1.26 1.28 1.31 1.32 U5t 
ARG8 41 1,64 229 
ARRAYS 35 6'5 
ASCFN 21U 717 
ASCFNE 22U 711 
A~KODN 678 612 ~94 "" A~K~A 67U 614 
ASKSER 662t 672 ,,, 
ASKVT 687t 696 
BASICH 761 563 
8~ 731 1n !28 
CHRrNE 2411 791 
CHRSFN 229t 791 
CD~UMN 37 113 
OECCOR 549t ,. 
lRABU 121 13U 
lRA8SS 123 137t 
ERAICA 212 217 U9 224t 
~RASC' 214 225t 
ERCHRS 231. 2Ht 
ER~ENA 195 21, 
ER~ENS 197 2161 
ERPOSA 245 249 2,3 ~Zit 
ERPOSS 247 2'1 2'~ 32U 
ERRARG 31 116 1.36 1,8 215 224 321 J92 -~9 4&3 
ERRHIX 38 
ERRNOA •• 1161 
ERR NOS 12 1Ut 
ERRPO~ 31 
ERRSYN 31 1U 1,37 U9 189 216 22' 239 321 J9J 438 464 
ERSEGA 327 J31 Ul 392t 
ERSEGS 329 nt 341 39Jt 
ERSGNA 14J 1'11 
ERSGNS 145 159t 
ERSTRA 445 463t 
ERSTR$ 447 4641 
ERTA85 166 1191 
ERVA~A J99 432 43U 
ERVA~S 411. 4Ut 
EVA~ 39 79 121 142 194 211 24! 248 252 J26 J3B 337 J9S 444 
FAC1 37 112 124 127 133 1.47 1't 198 221 2'8 318 JJJ J'5 4"6 

423 
FAC2 37 U3 129 131 134 149 ~,, 168 1•9 203 221 ~n 232 237 

261 262 317 334 JU 487 42! 
fl~~co 33 7U 
fi~~OD "• 1au 
fl~~ TB 783 "" fNE~O 466t 
FNNAM1 684 608t 
FNNA~Z 6U 6391 

.3 </IJ 



rNTAB 589 163* 
'NTABE 6~e 8l50 
~I COR£ 56Z 648 7Ht 
1F'PI"!P H 555 
INC~ 75e 152t "~ 
I Nl ••• 581 589t 
IN!Of 603 6210 \ 
IN!fN 593 5980 ~19 I 
IN IMO 5650 583 
IN li,P 592t 596 ~29 
IN I~V 6240 626 
IN I NXT 617 621t 
INIUV 576 599 ~11 6~2· 
IN IT l 579 582t 
IN! TY 615 6181 
!NT 39 254 332 ~39 
KBBEN1 521 5201 
KBBfH1 508 5211 
KB8Uf1 52B 522 523 524 5261 
i,ENrN 1940 784 
i,ENfNE 2070 785 
I. I MIT 35 651 
MAKEST 39 181 235 375 451 459 
MOYOON 638 6441 
MOVI,P 6371 641 ~~3 
NQRM 42 422 
NORNO 726 72U 
NOUSR 712 71U 
N~M$GN 41 4, 
ONCE ON 5531 107 
OPRATO 39 114 135 157 204 223 31! 437 
p~ 72f 19 121 142 164 Ul 19~ 211 229 235 244 248 252 2,. 

326 331 332 337 339 315 39! •ze 422 ·-~ 450 4<5 <'9 5•5 
574 613 6~8 6U 692 154 

POl, 35 65~ 
PQS I !E 35 U7 
PO Sf 259 261 267 216 218 307 n~~ 
PQSf2 301 311• 
POSrN 2441 793 
PO Sf NE 3221 1U 
POSfST 29,. 299 
POSNO 309 3Ut 
POSNXT 3161 311 
POSR£~ 296 303t 
POSTRY 291t 314 
POSX 265 26?1 
POSY 273 zeu 
PRI,P 1341 Ht 737 
PRMSG 565 585 ~" 663 615 687 7U 119 7330 "1 

"' 651 84 85 u 81 91 9~ 93 96 97 98 1~2 118 1•6 
152 1H 155 181 183 184 1U 236 237 2" 262 266 275 277 
292 297 J01 J17 344 351 35J 358 J63 305 378 379 3R4 3•5 

3'!8 403 404 U1 413 414 426 42~ 431 4'6 575 578 ~•2 6\4 6\8 

621 622 ~23 U9 671 681 68~ 693 695 733 736 7,8 748 749 
7'0 75~ 

H1 660 81 1.22 144 165 196 21~ 23~ 246 2'~ 255 3'8 J35 34~ 

491 417 433 446 563 621 62• 6,2 6~6 639 641 o•2 
H2 670 87 89 90 92 93 9S 97 1•0 1•5 137 108 109 110 

112 179 1!2 183 186 2~0 20; 233 215 21~ 2U 222 234 269 
271 27, 277 288 2$9 29B 29~ 292 293 2•• 298 3•3 3~8 31~ 

313 343 347 349 366 369 372 373 317 380 3A2 3•3 J•5 410 
411 412 414 4\5 418 435 43~ 449 4<7 577 580 6"2 634 635 
637 639 ~99 ?t2 703 7e6 707 7~8 724 725 728 

R3 6U 86 88 91 96 99 1~! 1~5 1•6 111 113 2P0 2~1 2A2 
283 284 285 286 295 394 305 3~6 3U 312 358 3~0 363 J65 
366 369 3'ie 374 381 382 38! 423 451 4,2 453 ~65 5P5 592 
606 624 625 635 636 641 662 663 673 675 685 6•7 699 7•1 
702 104 705 706 707 788 71~ 719 7?5 727 728 nJ 738 739 
741 741 7<2 751 

·~ 691 416 424 434 549 551 55D 560 ~·0 5W~ 598 616 623 628 
648 64W 651 652 653 654 65~ 656 6•7 

R5 791 84 112 113 124 121 12! 1~1 1~3 134 147 149 155 156 
168 113 179 198 199 293 221 221 2'2 232 234 2~7 25A 2•0 
262 284 291 298 336 3a8 317 318 3~3 334 355 360 J73 ••6 
407 423 424 409 453 454 45! 5.9 592 594 6:'1~ 6r4 6•5 625 
627 651 ~51 653 655 657 65! 659 7•4 

HANC 5020 745 
•o;.~s 574 6U ~68 680 692 745• 747 
R[XP 101 104* 
RND1 43 658 
RN02 43 85 6'9 
RNOfN 831 721 
RNDf~2 841 
RNDF NE 117* 7U 
HNO.fN 791 721 764 
RNORM 99f 103 
RPI,US 94 9U 
SAVC"A 41 456 
SEGfN 3261 796 
SEGfNE 394t 797 
5£Gi, 348 35V 
SEGI,P 3851 387 
SEGNU. 3•6 356 3~· 367 39U 
SEGR2 364 366• 
SEGRNG 359 3631 
SEGTY 3550 
SEGTY2 357 3Ut 
SEGX 3910 
5EGX0 345 34911 
S(iNf.! 148 1511 
SGNfN 1420 718 
SGNf~£ 1611 779 
SGNPOS 151 1541 
SGNX 150 1511 
SOPRAT 39 188 236 391 
SP 710 161 168 169 171 113 17' 177 1q1 2•~ 215 233 <36 2'" 

3'17 



278 272 281 212 215 288 29l 303 
343 3•4 3~2 353 372 374 377 378 
416 411 418 431 433 4H 43li 448 

START 33 731 
STPRO 41 358 4~1 
STRrN 4440 8U 
stRrNt 4650 an 
n 48 291 '~'' 3U 454 458 
T2 ., 284 386 453 
T3 •e 
TABB 1690 172 
TABC 170 1730 
TABrN 1640 781 
TABrNt 19U 782 
US~£5 36 ,,, ~22 724 
TAB NON 176 17U 
T ABNU~ 178 11U 
T8~5tN 36 ,,. 028 
TU 32 746 748 
TMPSTC ,. ,., 
TPS 32 7H 736 
TPBEN1 532 53U 
TPBrH1 '" 531' 
TPBUr1 531 534 535 5370 
TRY COR 551 , .. 
USR 4740 634 
USRARE, 34 751 ~32 651 
U~RCOD 481 ,.,. 637 
U~R~IN 482 5•1• 
VA~ 42 421 
VA~C£ 4261 42, 
VA~rN 39U 799 
VAVNE 4411 Ul 
VA~J ... 43U 
VA~R 415 41U 
VA~ X 427 431' 
I 153 174 117 202 526 527• 52! 537 
1 \:0MHA 41 246 251 328 335 
1 RPAR 37 11 122 144 1" 196 2H 231 
SKBBSZ ,, 527 
S5TKSil 44 .,. 
STPBSZ 52 538 
SY~NSP 61 542 

BASICH HACX11 Va21 22oHAR•73 15!45 PAGE 1 

SASIC/PTS PART3•BA~ICH 

OECoU•~PTBhh~AJ 

COPYRIGHT 1973 

OICITA~ EQUIPMENT CORPOHlT!ON 
MAYNARO 1 HASSACHUSE ITS 81 H4 

~P4 3U 31~ ~16 333 ~34 

379 3U 398 4:"3 ••a 412 
4~1 ., <'8 468 '" 554 

'~a• 539 5420 75~1 759 

255 340 .. , 446 



V~21 22oMARe73 

BASICH MACX11 V021 

29 
3~ 

31 
32 
3J 
34 
J5 
36 
37 
38 
39 
4~ 

41 
42 
43 
44 
45 
46 
47 
48 
49 
5~ 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6~ 

61 
62 
63 

15!45 PAGE 2 

,UTLE BASIC~ V~0tA EDIT •~21 cREfJ 01131173 
eA~Ir. SOURCE FILE t15 

USER AREA AND QNCE•oNLY !'liT, Ceor, 

TO BE LINKEO LAST AfTER 8AS!CJ. ANry fp•p•l1 TO foR" BAsiC, 

15(45 PAGE 3 

GI.OBAI.S 

I GLQBI. 
I GLOBI. 
1 GLOBL 
1 GLOBL 
1 GLOB I. 
1 GI.OBI. 
t GI.OBI. 
I GLOBI. 
, GI.O~I. 
1 GLOB I. 
, GLOB I. 
I GLOB I. 
1 GI.081. 

TPit !KS 
B!ART 0 fli.LCO 
USRARtA 
LiMITi P0~ 1 ARRAV5 1 POS!~E 
TABI.[, 1 TBL5ENO 
C0LUMN 1 r4C1 1 fAr2 1 ·,RPAR 
£RRM!X 1 ERRPOL 1 fRRSVN 1 ERRAHG 
EVALo INTo MAKEST 1 o•RAT0 1 SOPRAT 
1 90MMAt T~ 1 T2 1 TJ 
AR08 1 SAVC~AR 1 NW1Sr#'11 STP~O 
NORM 1 VAL 
RN01 1 RN02 
!5TKSt I I fOMP 

ASSEMBLY PARAMETERS 

'I'NOf S!PBSt I TELEPRl''HR BUffER 5 I~[ 
STPBSi! •21 I C~ARACT~RS 

1 £NOC 

, IPNOf SKBBSt I K!YBQARO Purr•, s I ~E 
SKaBSZ •21 I C~ARACTfRS 

1 ENOC 

1 lfNOf S~I,NS~ IU!ER LI'JE SPACE 
SULNSP •1211 I BYT[S 

1 [NOC 

\ 
J 
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u IIIUII ,cstcT ., 
~IU0t Rl •XI 

66 111111 ~1 •111 
67 ~•ee12 ~2 •U 
61 UIIU R3 •U 
69 menu R4 •u 
71 DIU I' "' 

. ., 
71 a ~aut sP •U 
72 metl37 PC .. , 
73 ~11141 8~ •41 
74 
7!1 neue• 011111 USAARU I 1 WORD 
76 BASICH! 
77 JRND FUNCTION •• ~ENE~ATE ~ANDCM ~UH~[R 
78 I SCAN PAH &RG IF PRESENT 
7f 1111121 114737 UIIIIG ~NO~FNI JSR P~, .. ,VA~ 
II 1181161 113452 acs EHRNDA 
11 ~111111 122127 UUII~ CMPB !H11•tt 1 RP&R 
12 1111141 UU4S BNt tHRNDf 
n RNDFNI 
84 1111161 """ RNOFN21 •ov .,, .. 
n 8111211 162711 IIIIIIG ADD tNNOZ1RI 
86 1111241 11UI3 HOY 

·····~ 87 1111261 114182 HOV ., • .,,.2 
u 1111311 ~16313 AS~ R3 1HU~T Ry 2 
89 111132' ~16112 RO~ RZ 
91 1111341 !02112 ADD , •• , ••• 2 INCH a• 3 
91 1181361 16UU ADO 'RI, Rf 
92 8111411 Wl5512 &DC RZ 
93 1111~2' mt1112 ADO 

·····~ 
INCH BY 2••1&+3 

94 8111441 111182 BP~ RPWS ,, 1111461 162112 111111 ADD 11III11 1RZ I GET 2oo32•G 
96 UIU21 IUUI RP~USI HOV 

·~···· 
1 STOAt ~EW GENERATORS 

97 IIIU41 111241 •ov RZ 1 ol~ll 
91 ~ ... ,.1 IU7U UU11 HQV IZI11HI IINlfiA~ EXPONENT 
99 ~111621 IIUU RNOA~I AS~ ~3 1F~OAT ~ESU~T 

111 1111641 116112 RO~ R2 
111 1118661 113482 BCI R~XP 1JUMO WHEN ~EAOING BIT r~VND 
112 1111711 ,.,31. OtC ~· !ADJUST EXPONENT rcA SWirT 
U3 1111721 ~1177~ IR RNORM 
~.~~ 1111741 lUlU RtXPI eva Rl 11, 8111761 15121~ I lSI R:ioR3 u• 111111' unn SWAB R3 
1.17 ltl1121 115112 C~RB RZ 
111 1111141 151112 BISB RloR2 'IN~FRT EXPONENT !'ITO RE~V~ T 
1,19 8111861 111312 IWAB AI 
111 111111' 116112 ROR R2 
111 1111121 tiUU RQR ~, 1IN5£RT + SIGN 
112 8111141 111265 ...... ~ HOV R2,r&;1CR51 
113 111121' tU3U IIIUIG •ov A' 1 FA;2t•~• u• 111124' 1111!? IIIUIG ""' •tOPU!OR 3Stj 115 1111311 nu!? eenua EAANDSi JHP .. EA~IYN 
116 111134 1 U1137 ...... q £RaNDAl JHP .. !RRARO 
117 RNOFNE I 
111 

BASICH HACX11 YU1 2h.ARo73 15!4' PAOE 5 

119 JAIS ruNcTION ROV!INE 
121 Ul141 1 114737 1111110 AISf'NI JSR P;, .. ~vA~ 
121 1111441 113431 BCS E~4SU 
122 U11461 122127 811111~ C~PB (RU•It,AP&R 
123 1111521 ~11121 'N[ tR&IS~ 
124 1111541 1157U II IlliG TST r&ClC~'I 
125 1111611 fi14U BtQ AISIN! 
126 ~IB1621 111117 BP~ AISX 
l27 1111641 14276, 111111 IIIIUG BIC ·~une,FAC1cR,, 
121 1181721 ~U4U BR AHSX 
129 1111741 3U7U 11111110 ABSINT I TST rAC2C~5) 
131 ~uzea1 UIIU IP~ ABU 
131 918212' ~U465 , ...... NEG FAC21N5J 
132 1112U1 1121U ave ABSX 
133 1112111 112765 144111 IIIIIIG HQV 1~4111 1 r ACt! RSI 
1H 1812161 en au llllllli C~R r•czt~,, 
135 1182221 011137 II IlliG ABSXI ~MP •tCPUTO~ 
136 1112261 011137 118UIG EAABSAI ""' ••ERRARG 
137 0112321 010137 nnea~ ER&BSSI JMP •f[RR~V~ 
131 &UFNEI 
139 
141 



BASICH MACX11 V021 22aMAh7~ 15!45 ~AGE 6 

141 1 S~N rUNcUON ROUtiNE 
142 0U2~61 ~U7~1 011UIG SGNFNI ~~· P~ 1 u~v·~ 
14~ 0B02421 113424 cs t~SGNA 

144 0U2441 122127 UIUIG CM~8 (R~J+oi 1 RP4R 
145 0U251 1 3tU23 BNt tRSGN~ 
146 3002521 ?.I'B31 C~R Rl 
147 3U2541 085765 eneu~ TST rAC1(~5) 

148 3U2631 3IU33 BN£ SGNF~ I 
149 3032621 U5765 311Z01G TST PACZCR'l 
1,53 3U266' ~11411 BEQ SGNX 
151 3002711 ueee2 SGNFL. T I BP~ S~N~O~ 
1,52 3132721 315311 OEC •• 
153 3102741 IU411 BR ,+4 
1H 0IU761 enua SGN~OSI INC Rl 

1" IU3311 lUlU UIUBG ~ov ~1 1 FA~2CR5t 
156 0123041 0UU5 nunc C~R rAC1C~5) 

157 3813111 eee1n uuua SGNX 1 JM~ UOPRATOR 
158 3U3141 310137 0UIU~ ERSGNAI JMP '*ERRARG 
1,59 300323 I 313137 300SII~ ERSGNS I ,IM~ OI£RR,fN 
161 SGNFNEI 
161 
162 

3.S6 
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163 IT AS FUNcT l ON •our tNE 
164 3U3241 384737 3USIIG TABFNI JSR ·~~"'"'s 165 0123311 122127 IUUI~ CMPS CH~I+r0 1 RPAR 
166 30B334• 31U36 BNE ERHS' 
167 313336. 3e51•6 C~R •CSPl 
168 3003411 116516 UUIIIIIG MOVB rAC.2C~5)1CSPI 
169 3303441 321627 000110 TASSI CMP C~P),072, 
170 300350' 1034~~ 8~0 TABC 
171 3003521 162716 00U1111 sus 172 1 f!SP! 
172 0003561 ~00772 BR UBB 
173 3~~3601 167516 010000G TABCI SUB 090~UMN C R' t 1 ( SP) 
174 300364 I 10U01 BP~ ... 
115 0003661 ~neu q,R C~P) 
176 3003701 ~0U02 BNE TAB NON 
177 0033721 ~05316 OEC ~~~) 
178 3U3741 J00414 BR TABNUI,L. 
179 0003761 010502 T ABNON I •ov R51 R2 
180 0004001 304737 00011100G JSR P~ 1 fiMAKEHR 
181 3004041 J11630 MOV C~P) 1H0 
182 0004061 305002 CL,R R~ 
183 000410 I 1'1102 Bl SB (H0) I H2 
184 3030121 ~62701 30000J •co ~~~R0 
185 U34161 112720 303040 MOVB u~, <H0)+ 
1,86 3034221 305302 OEC R2 
187 010424 I ~03374 BGT ' .. 
188 0004261 300131 3B0000G TABNUL.~ I JMP OISOPHATR 
189 3034321 3001J7 00et00G ERUBSI JMP otERR~fN 
190 TABF~E I 
191 
192 

3S7 



BASICH HACX11 VU1 22~t1AR•7:S 15145 PAOE a 

1U I ~EN rUNC!(CN ROU'I"~ 
194 ~U436 1 BI47J7 nun~ ~ENfN I JS~ P~,,.~vA~ 
1U 010442 1 U3116 ICC ER~ENA 
196 a81444 1 122127 nun~ CMPB (R\)• 1o,RPAR 
197 ~U450' 30U15 INE ER~£N~ 
191 3104521 ~.,065 ~UUIG C~R rAC11H5) 
199. U3456' 085965 B080111D C~R PAC2CR5) 
201 0114621 ~12602 HOV ~~,,.1.2 
201 0014641 en2~2 INC R2 
202 n~466' UHU BED ,•6 
2U 3114701 114265 0UUII~ HOVB •CA211fAC2!R51 
2~4 ~U474' 08U37 USIIUG JMP UOPAATOR 
2U at85ee• 301137 neeeeri ER~ENAi JHP ••tRRAHG 
2B6 01115~4· 311137 BUUIG ERLENSI JMP ••ERA~""' 
207 ~ENfNE I 
2U 
2~9 

30-f 

BASICH HACX11 VIal 22oMAR•73 15145 PAOE 9 

210 1 ASC fUNCTION ROUT JN~ 
ZH 0085181 104737 UIUIG ASCfNI JSA P9, .. ~VA~ 
212 001514' 113023 BCC ERASCA 
213 001516' 122127 BBUUG CMPB CR1)•ro,RPAR 
214 001522' IIU22 BN[ EHASC~ 
215 0015241 312692 MOV ~~,,.1.2 
Z16 0015261 320227 177777 CHP R2,1177777 
217 ~185321 3~1414 BED EHASCA 
218 801534• uun 018881 CMPB c R21 •'1 
219 0015401 311011 BNE ERASCA 
221 010542' ''"65 nneeG C~R FAC11H'l 
221 11185461 31'065 BB0100G CL,R rACZ ( H5) 
222 00U52' 116265 nun 018080G HQVB 3CR2) 0 PAC2(R5) 
223 080560' 018137 UUUG JMP .. OPRATOR 
224 0115641 ~U137 UB888G ERASCAI JMP ••rR~ARG 
22, ~105701 3~0137 01~11Ug - ERASCS I JMP ••ERR~YN 
226 ASCF~EI 
227 
228 I CH~S PUNCTIO~ ~CUTINE 
229 U0,74' 004737 IIUUIIG CHftSPNI JSR P9 1•URGB 
~311 10116081 122127 IIBB!IBIG CHPB 1Rll•ri 1 RPAR 
2J1 II!IB604 I 011116 BNE ERCHR~ 
232 10U116' 142765 0U21111 aii0Bi!IG 81 CB I~U,[AC2(R5! 1 T A~E Cw•R MOO 126 
23J 380614 1 012746 10111181 •ov ·~· •(~IJ) 234 e~u2e• 0105112 HOY R~ 1 R2 
235 1006221 0114737 1010UG JSR p~ I ••MAKES fA 
236 0006261 H16BI •ov I ~P loMB 
237 eae63e• 116561 BUIBIG 0BIUJ MOVB FAC21R5) 0 J(R0) 
238 01126361 0111137 BIII!IUG JMP .. SQPMATR 
239 BU6421 01111131 01U01G EReH~Sf JMP '*ERR~YN 
240 CHRFNE I 
241 
2•2 



BASICH "ACX11 V~21 22ii!!MARw73 15!H PAGE 11 

243 I ,OS PUNCT!ON ROU'INl 
244 0~~046. ~04737 0~3iUG POSFN I ,JSN P~1 U. VA~ 
245 332052' 103133 ace tHPOSA 
240 0~~654. 122127 0~UeiG CMPB 1Ali•JM 1 COMMA 
247 0~00031 ~~1132 BNE EHPOS' 
248 0~0062' ZB4731 0~aa~0C1 ,JSR PC 1 ~·~VA~ 
249 J03666' 103125 sec tAPOU 
250 02~07~1 122127 00~200G CMPS 1Ali•JM 1 CO"MA 
251 ~23014. ~1!124 BN[ EHPOS' 
252 0000101 3U7l7 2~2i00G ,JSR P~,U~VAI. 
253 U37321 1135H BCS E~POSA 
254 0337041 ~iU737 0~UB0G ,JSR P~,UINT 
255 n11u• 122127 2uaua CMPB IAl.l•tM 0 RPlR 
250 ~00714. 3111H IN[ ERPQS' 
257 0~0716• 01,3. C~R AI 
251 31112al 08!7U 311130G TST F ACl,l M5) 
259 3U7241 01U17 BN[ POSF 
201 0~1726' UH65 03U31C1 TST rAC21~51 
201 ~U732' 023474 81,[ POSr 
262 0U1341 U65~1 0~11UG B ISS FAC21~5) ,A~ 1 A~ IS N 
203 JCWECK NUI.I, XS 
264 3U7431 026627 0~U02 177777 CMP Z I" I, 1177777 
265 0U7461 02U~2 BNE POSX 
206 0U"I' 0151U C~R AI 
267 0U"2' 01f4U BR POSF 
268 I COMPUU ~ENGTW 0~ xs 
269 3117541 315UZ POSX I CI,R R2 
273 010,61 U7602 030102 BISB ~21SP)IH2 
211 I CWECK NUl.~ YS 
272 3U7021 02un 177777 CMP ~~·'•'\17777 
273 01!7661 ~11U4 BN[ P05Y 
274 INUI.I. VS 1 ANS 15 MJNIN,I.EN!X~II 
27, 3U7711 321132 CMP ~1 1 R2 
276 3U7721 ~03454 81,[ POSr 
271 0U7741 ~u2u •ov R2 1R0 
271 3U7761 3B3452 IR POSF 
279 I SAVE ACOR OF END OF YS IN T2 
281 001111BB 1 015103 POSY J C~R R3 
28l. 00111JB21 157693 euan 8158 'iSPI ,R3 
282 3111~61 ~616U ADO I ~P) 1M3 
283 001113 1 06Z7a3 0UIIIB~ ADO ~~,RJ 
284 0111141 31f3U UIIIUG •ov R~, T2!R5l 
285 uuze1 ~12633 MOV ,~,,.,.3 
286 0111221 062733 31U0J ADO ~~~ R3 
281 JSAVE ACDR OF END OF XS IN T1 
288 111126 1 061632 ADO I~P) ~~2 
289 UU311 062702 lUlU ADO ~~,R2 
291 011134' 0U265 nnna •ov R2 1T1CR5l 
29l, 311il431 ~12692 MQV cs•l•••2 
292 UU421 ~U102 ADO Ril 1 R2 
293 UU441 062732 018102 ADD 12 1 R2 

360 294 !FINO MATCHING FIRST !;HARACT£R 
29!1 311151 1 12U22 POSFST I CMPB IA3)1CHZI• 
296 331152 1 0114~6 BEO POSREM 
297 0113541 ~"2n POSTRY I INC Rl 

BASICH MACX11 Vl21 22eMAA.7J 15145 PAGE 1h1 

298 3111561 3212U 01UUG CMP R2,T11R5l 
299 UU62' 011372 BNE PQ$FST 
331 031il641 035301 c~• R~ • 
301 0313661 011417 BR POSF2 
302 I CWECK THAT REMAINING CHAN! MA'fCt.l 
303 0113131 013246 POSREM I MQV R2,oi~Pl 
304 301il121 0133•6 MOY RJ1•I~P) 
305 011il141 015203 1 Nc R3 
306 0011761 323365 301U3~ POSNXT I CMP R3 1T21R5l 
317 0111021 031411 BEQ POSF 
338 001104• 023265 0~0131G CMP R2,T1!R5l 
339 3111131 031402 8£Q POSNO 
3U 3311121 122223 CMPB CH~)•f (All• 
311 001114 I 011771 B£Q POSNX! 
312 011116 1 01263~ POSNO I •ov (SP)• 1R3 
313 011121 1 012632 MOV C~P)•,R2 
314 0111221 0U754 BR POSTRY 
315 I RETURN FROM FUNCTION 
316 0011241 022626 •osr1 CMP !SP)•I (SP)~ 
317 031126• 0U165 ~10100g P05F21 •ov Rl 1 r•~2CR5l 
318 3~1132 1 ~0,165 UIU0G C~R rACl,CH'l 
319 3111361 ~10137 033331G ,,MP ~•OPRATCR 
322 3111421 ~U137 uee0aa ERPOSAI .IMP OtERRARG 
J2l, 3~11461 01U37 ~~a~33G ERPOSS I ,,MP UERR~YN 
322 P09F~£ I 
323 
324 

3b/ 



BASICH •Acxu ven 22w/11ARe73 15!45 PAGE U 

325 1 SEG rUNC! ION AO~T INE 
J26 3111521 214737 IUIUG sterN I J$A '~~"~VA~ 
327 3111561 113114 ace EHSEGA 
321 3111611 122127 UBIIIG CMPB (Rt)•,o,COMMA 
329 111164' 011113 BNE ERSEGI 
331 21U661 314137 23UUG JSR P9, .. ~VAL 
331 211172 1 113526 BCS ERSEGA 
332 231174• 014737 211111G JSR P~,UI.NT 
3JJ U1221' 016546 213111G MOV rAC1CH5) 1o(SP) 
334 U12B41 316546 IUUIG •ov rACZCH5) 0 o(SP) 
335 311211' 122127 UIIUG CMPB (Rl)• 1o,COMMA 
336 3112141 a1un BNE tHSEG~ 
337 3112161 aa4737 neu1c JSR P~,u~VAL 
331 1112221 113472 acs ERstGA 
339 1112241 314737 231111G JSR P~•••INT 
341 3112311 122127 UUIIG CMPB CR1)•t* 0 RPAR 
341 U12341 Z8U61 BNt tHSEG~ 
342 l GET X VALUE IN R2 
343 011236• auu2 MOV CSPl•tR2 
344 0112411 112611 MOV ('Pl•tRI 
345 1112421 1U413 BMI SEGXI 
346 0112441 111155 BNE SEGNU~ 
347 8112461 215712 T$T R2 
341 2112511 013122 BGT S~G~ 
349 2112521 ~12712 010111 StGXII •ov *'1RZ 
351 l COMPUTE LENGTM or u IN R• 
351 1112561 015111 StoLl C~R Rli 
352 911261' 021627 177777 CMP C~Pll*\77777 IC~tr.K NULL STHING 
353 0112641 1576U UBI II 8158 •CSP)tR0 
354 JGET Y VALUE IN R3 
355 111271• U5765 UIIIIG SECTY I TST PAC1(~5) 
356 0012741 1U441 BMI S~CNU~ 
357 111276• 011412 SEQ SECTYZ 
351 0113'1 1 0U003 •ov Rl 1 R3 
35W 0813021 0U403 BR SLGRNCi 
361 n13u• ~16,03 00UUG SEGTY2 I •ov r.\c2cii, ,H! 
361 011311 1 083433 BLE SEGNU~ 
362 l CMECK 0<•R2<oRJ(~RI 
363 011312• nu0~ SEGRNGI CMP RI 1R3 
364 111314' 11!i21 8HI S~GR2 
365 011316 1 01111~ MOV Rt 1R3 
366 011321' 02UU SECR21 CMP R21R3 
367 0113221 111.126 BHI S~GNUL, 
368 l COMPUTE ~ENGT~ or OU!PUT STR IPJG 
369 0113241 ann sus R21R3 
378 1113261 01nn INC R~ 
371 JM4KE NEW ~TR I NG QV T~E CORRECT LENGTH 
372 U1331' ~10246 •ov RZ1•C~P) ISAVF START CHAR 
3H 111Hz I auuz MQV R, 1R2 
374 001334• 018346 MOV R~ 1 o(~P) 
375 011336• 314737 nun~ JSR P~ 1 UMA~E~TR 

36:2. 376 1r1x STACK AND MOVE IN C~ARS fRO• OL~ STRING 
377 0113421 0126U •ov (~P)•IR2 INr.W STRING POINTER 
378 U\344' 312601 MOV (SP)• 1R0 I START CMAR 
379 U13461 ~61UI ADO ( SP) 1 H0 IAOU 0~0 STR PO INTER 

-·-·---

BASICH MACX11 VU1 22oMARo7J 15!45 PAGE 11•1 

3811 1111351' 111216 MOV RZ,CS~I ISAV£ N[W STRING 
381 001352' ~.,003 Ci.R u 
382 0013,41 15l.20J 8158 (HZ), M3 1RJ lS NE~ STRING LENGT~ 
383 a01356f 062702 010163 ADO ·~~ R2 1 ADD• PIRST C"AR I" •rw sTR 
384 U1J62' ~627C0 01nez ADO •z 1 •• IAODO START C"AR I• OLD STR 
385 BI1J661 112122 SEGVI •ova (HI)•ICR2)• 1 r I~L IN NE. STRING 
38~ atl13711 11'303 DEC R3 
387 101372° ~11375 BNE stcL• 
388 0013741 001137 000110G JMP PJSTPWO 
389 I 0UTPU1 •u~~ STRING 
391 011411' ~12716 177777 SEC NUL I •ov ·~77177, (SP) 
391 001404' ~10137 0001UG SEGX l JMP USQPNA TR 
392 0111410' ~U1J7 000UIG ERSEGA I JMP O*[RRARG 
393 001414' 011137 0000UG ERStGS I JMP OtERR~YN 
394 StGrNE I 
395 
396 



BAS 1 C~ MACX11 V0Z1 22PP1ARe73 1" ~' PAGE 12 

J97 1 VAL PU~CTION RO~T~~~ 
J9e 081~201 ee~7~7 eeneeG VA~FNI JSO P~o•t VA~ 
J99 3814241 1Ue56 ICC tMVAV 
~ee 301~261 122127 0euu~ CM'B CMll•ti 1 RPAR 
431 3114321 30U51 BNE tMVA~~ \ 
432 JREAO STRING ) 43J 0t1~341 e11608 •ov c ~PI 1 ~3 
40~ 3114~61 3i2027 177771 CM' u,u11n1 J C"ECK NU~~ 5TRI NG 

~'' 3814421 301U6 BN[ YA~R 
~06 0014441 0"06' 00eueG C~R F AC1 C H'l 
~07 08H'tl 00'065 3300UG cv FAC2CR'I 
408 3014'4 I 00'726 TST C ~PI• 
409 0014561 ~004J5 BA VA~J 
4U 001H0 1 ~,,02 VA~R I C~R R2 
411 001~621 151102 BISB (RBI .~2 
412 0t1464 I 010216 MOY R2 1 (5~1 
41J 3014661 eune ue0n AOO IJt R0 
41~ 3Z14721 3600~2 AOO Rio R2 
415 ai1474 I 1"012 C~RB I H2J 
416 0014761 311446 MQV R!o•C,PJ 
417 U15U1 8U146 MOV R~ 0 o(~PJ 
~18 00u021 010246 •ov R2o•C~PI 
~19 JREAO ASCII NUMBER ANQ EXPONENT 
420 U1'04' 0047J7 UUUG JSR PC, .. Y&~ 
421 I NORMA~ UE TO FORM F~! PT WMnR 
422 U15U 1 3047J7 nnu~ JSR PC, .. NORM 
42J 301'141 3UJU UUUG MOV U 1 FA~1CR51 
424 0J152gl 3U4U eenu~ MQV R4t F A\i2 C R5 I 
425 I C~ECK ENC OF STRING 
426 381524• 1n11e VA~CE I TSTS CR01 
427 0015261 08HU ~Eli VA~ X 
420 0115~1' 122U7 011141 CMPS CNBI•o•s~ 
429 1815J41 IB177J 8[Q VA~Ct 
4JI J R[STOAE REGS ANO RET~R~ TO EVA" 
4J1 1115~61 321U6 VA~X I CM~ R8, cs~•· 
4J2 1815•8• IIUU SNE ERVA"A 
4JJ eB15421 112601 •ov C !PI •o R1 
434 IB15~41 012604 •ov C ~p l•t R4 
4J' 0115461 BUUZ •ov ~~~l•oRZ 
4J6 011,11 unu MOVB RZ 1 CRII !RESTORE STRING ~ENGTH 
4J7 111,21 IU137 UUBIG VA~J I JMP .. QPRA!OR 
430 0815561 IU1J1 UUUG ERVA~SI JMP .. ~RR~YN 
H9 3115621 181137 eu0u~ ERVA~A I JH~ ••ERURG 
441 VA~FN£1 
441 
442 

36 '/ 

BASIC~ MACX11 Vl21 22oMARo7J 15!45 PAGE 13 

44J I STR ,UNC!ION ROUT IN. 
444 3U5661 114737 UIIU~ sarNI JSR P~•·•~vA~ 
445 1115121 UJ4J2 BCS ERSTRA 
446 3115141 122127 01nae~ CHPB CR~)ooi 1 RPAR 
447 0016011 111131 BNE ERSTR~ 
448 0116321 312746 01BII21 MOV 121, •( SF') 
449 0'16061 310512 MQV "'•"2 451 1116111 084 7 37 OIUUG JSR P~ 1 UMAKE~TR 
451 3UU41 1116U HOY 1,~1 ,H3 
452 011616 1 C62703 UUIJ ACO IJ,RJ 
45J 1816221 3UJ65 0110UG •ov R~, T2 C "" 454 3e16261 aueu 301UIG C"R T~ C R5 I 
455 0U6J21 0047J7 eneeeG JSR P~ 1 •oNUMSG~ 
456 0016J6 I 300011G I WORD SlVC~AR 
457 081641 1 ~U602 •ov SP 1 R2 
458 1116421 116546 leBIUG MOV T1(R5! 1•!SP) 
459 1116461 ~04737 a0n10G JSR P~ 1 UMAKESTR 
4&e 311652• ~12616 MQV C~PI•t (SPJ 
461 311654 I 000137 001110Q JMP OOSTPHQ 1 PROTECT STR INC 
462 
46J 1016611 011137 313tiiG ERSTRAI JMP OIERRARG 
464 3116641 010131 030110G ERSTRS I JMP OIERR~YN 
465 STRrN£ I 
466 FNfNC I 
467 
468 
469 



USICH MACX11 VUl 22o"AAo73 l5!U 'ABt l' 

471 I 
471 I 

---,,\ 472 I usER A~U STORA~E c~~~s 
4H I 
4H 1116711 111111 UUI ,waRD .. I SVMOQ~S 
4, 1116721 BIIIBI ,waRo • I~IM!T 
476 1116741 Ill tal 1 WORO • 1P~~ 
411 3116761 lUI II ,WORD • 1P~S!~E 
471 1117111 311111 1 WORD I I AR~AY~ 
479 1117121 318111 1 WORO I !~!fREE 
481 1117141 111111 ,waRD • I ~OfO[[ 
411 UHUI 3122141 1 WORO U~RCOQ£ 1 CODf 
412 1117111 3121741 1 WORO U~R~!N£ I~!Nf 
4U 1117121 ~1uu 1 WORO JVA~SAV 
484 U17141 311111 ,WORD 1 SSlSAV 
485 111716' 311811 1 WDRO 1 S!2~AV 
486 1117211 ~UUI 1 WDRO ~~ r~r~~ 
417 1117221 318191 1 WDRO 1 GS~r.ro 
481 Bll7241 311111 ,WORD JCO~U~~ 
489 1117261 3IIUI 1 WORO IC~M"TTY 
491 1117311 311111 1 WORD lfAC1 
491 1117321 alii II 1 WORO lrAC2 
492 0117341 111111 ,WORD IR"AV! 
49~ 1117361 311111 ,WORD iRtSAY! 
494 1117411 ~IIIII ,WORD 1 Rzuvr ., 1117421 IIIII I 1 WORO 1 R3SAVF 
49t 1117441 111111 1 WORD 1 R•uv• 
497 1117461 All881 ,WORD IH 
491 1117,., 111111 1 WORO 1T2 
499 811,21 111111 ,woRD IT~ ,,. 

Ill"•' 311111 ,WORD I RND1 
581 1117"1 I IIIII 1 WORO iRNC2 
512 1117611 111111 RA"DI ,WORD 1 R~!DeT ,.3 1117621 I IIIII ,WORD I~OSTR 
U4 1117641 IIIII I 1 WORO I~UTR ,., 

111766' Ul ,ant I O~EV 
586 111767' tal 1 BYT£ li~EV 

'" 1117111 1121411 • TParw' !TPH" , .. 1117721 1121841 • KBBrH, I~AH~ ,., 
111714' ...... 1 WORD I 1 ECHOS' 

511 1117761 Ill ,BYTE I !CNCr~G 
511 1117771 Ul 18¥T! I 1 CNOF~G 
512 1121111 ... ,B¥TE • IFI~LCO 
5U IIUil' ... 1 8¥T£ • IFI~I.NO 
51• 1121121 Ill ,S¥Tt • 1 rr.~CH 
515 1111131 Ill ,ant I 1 C~'AR£ 9¥TEJ 
51~ 

366 

BASICH HACX11 YIU 22•HAR•73 1514' 'AGE 15 

517 I 
518 I USER 110 BUrrER AND BUrrrR HDR-, SPAC£ C TTY I 
519 I 
521 1121141 ~121211 KBarWll • uauq I 85TPT 'Zl 812116' 3121371 • KBSEN~ I BEN" 522 112111 1 ~121i!ll ,WORD KUUf; 18CtT1 523 112112' 0121211 1 WORO K88UF1 ,ar.trz 
524 1121141 U21211 ,WORD KBIUf~ IB,UT 
525 1121161 311111 • I 18FSP£e 
526 0121211 KB8Ufl ., 
527 U21481 

KBBENl 
• 1 •UBISil IOEF&U~T SIZE • 2a C~ARS, 521 3121371 e I •:I. 

52' ,EVEN 
531 I 
531 1121481 UZIUI rperwu • TP&ur; I BSTOT 532 1121421 31217JI • T'stN~ I BE NO 533 1121441 311181 • I IBGET1 I NOT USED l 534 UZI461 3121541 ,WORD TPaur; 18GET2 535 1121511 3121UI ,WORD TP8UF1 iB'UT 536 1121'2' ~ ..... • • 18FSP£C 
537 112.,41 TP8Uf1 ., 
538 1121741 

fPBEN1 
•,•STPBU IDtf•ULT • 2i1 Clo4ARt; I 539 01217JI •.•1 541 ,EVEN 

541 USR~INEI 
542 3122141 , ••,+IULNIP I DEfAUL-T • ua 543 USRCDD£ I , .. 

3{,7 



,.. ,., ,. 
"' "2 

112214' 1U714 U777t 
1122211 122616 
a122221 111412 

112224' UIIU 
u22z61 au7et unu• 
ann21 eu767 uniitG 
112236' 1U737 012114i 111114 
1122441 112714 161111. 
1122'11 111744 
1122521 IU737 111116 011114 
1122611 111467 llllll 

112271' 
1112741 
1112761 
ltU141 
IIU111 
1121131 
1823211 
1123261 
IIUHI 
1123421 
1121511 
1111511 
1111531 

IIU'4' 
IIU611 
1123641 
112366' 
112371' 
112374 1 

1123761 
1114 .. 1 
1124111 
0114161 

IIU67 
IU 

14.,11 
111116 

IU 
117 

l'iU6 
146111 
1471'' 
a4H4t 

111 
177 
1 .. 

114761 
UetiJ 
IIUU 
I IIIII 
121111 
111:112 
11szez 
1114U 
121117 
IIUJI 

IIU67 

... ,. 
IU 

14411U 
Ul;!l 

112 
UU21 
121172 
12U14 
147,17 
1444, 

iu 

IIIU1 

lllt~t 

111111 
U1 

143141 
1i!S11 
147141 
eihn 
142116 

112411' 
1114141 
112417' 
1124241 
8124321 
1124331 
1124UI 
1124411 

II. I 
141 

121l.ll 
117 
Ill 

IU71' 

112 112 
126~3, 14213& 

1471!1 I'"" 
0U7U 

1124461 111111 
1124511 101715 111112 
1124541 a62704 Ul812 
1124611 1111771 

112462' 
1124661 
1124711 
1114741 
1124761 
1125111 
nuez• 
ainu• 
112'16' 
IlUZzi 
112524 1 
0125261 
112531' 
112,331 

1115341 
112,411 
UU441 
UZ546' 
112"'' 
112"2' 
0125561 

112561' 
112562' 
1125661 
anna• 
112572' 
112576' 
aiZUII 
812614' 
1116111 

Ut421 
111151 
U1521 
1UI4t 
IU712 
IIU27 
116567 
au567 
114367 

au 
I IIIII 
aeu11 
IJ'141 

Ul 

184767 
121127 
IIUU 
nna4 
1114U 
121127 
11U4i 

IUUI 
162711 
lUlU 
112321 
un•t 
U3774 
aun' 
121427 
Ui711 

...... ~ 
0135441 

111114 011"4 
IIIII~ IIIIU .. .,~. 

ll2 

UIIIZ 

lUlU 
IIIUIQ 

112012' 111167 175i~l 

112616' 1U7U uua• 
112622' nun 
1126241 16111~ 
112626' nu27 aU214' 
112632' 183101 
1126341 912221 
312636' 11{71~ 
teU41' UtJ4i 
1126421 • .,72i 
1126441 111711 

' I ~·ONCE-ON~¥ 
I r!ND OUT 

' DtCCoRE I lUI 

' 
CMP 
8R 

aNCtON~ IREStT 
"0Y 
JIR 
HOY 
HOY 

TRYCOR! I TIT 
MOV 
HOY 

•~777toR4 
I!PI••ISPI• 
TRYCD~t 

•IMPS!CK, ~P 
P; 1 1F~MP 
•OECC~R£,••4 
•l61111,R4 
•IR41 

·•·••! R! 1 MI~ORE 

I INITIAL II~ TOP O( IAfiC 
HOY •BASI!i~oR' 

I PRINT MUD I NG ANO READ ANSWER 
INIMDI JSR R~oPRM'G 

::m~ t:xu. YlltA' 

,IYTE ,,,U 

1CaME WtRE gN !RAP roR SAO M£M', 

I RtF'11 AND DEC 1 COR£ S Iii£ 

1 TEMP", S! ACK 
1 I NIT PQR rPMP ROUTINES 
I SU UP TRAP ADDR 1 
128K 
ITRAPS TO DECCDRE IP UD AODP 
IFA~~S THRU IF OK • RESTOR! TRAP 

oA~CII 1 QPT ~Nil A•A~Lo NiiNON!, I•INDI 

:mf1 t:1 12 
1 8¥T£ I 
,EVEN 
JIR Pli 1 ROANS 
CH'I Rlo••N ICN~CK FOR N 
I~Q INIIAY 
CLR Rl I C~EAR A~~ FLA~ 
CMPI Rl 1 ''A jCN£CK FOR A 
IN! INITI 
INC Rl !SET A~~ FLAG 
IR INIAL~ 

INITII CM,. Rlo1 1 l jCNECK FOR I 
INC INIMO 

JPRINT MUDING FOR INVIY ruNCTJONS 
JIR Rf 1 PRM~G 
,IYTE 15o111l2 
1 A~CII ' '"'" NoiNDI 

11¥TE I 
INIALLI HOY •rNTAioR' 

MOY •tli~I5,R4 
JGET NUT ruNCTIDN TAl~£ A~D~US 
INILPI HOY IR'I ,~J 

aP~ !NJYN 
AOO UoR5 
AOO U 1 R4 
IR !Nl~P 

!PRINT OUtiTIDN rOR PVNCTIDN, ~ET ANSW!R 
IN IFNI CMP R~ ,ITI~IEN~ 

BNI !NIUV 
CMP R5 1 .,N!AB' 
8NII INIIAY 
TST R2 
BNE INIOr 
HOY 4IR51 ,,NNAH1 
HOY 61 R51 1 ~NNAM2 
JSR R~ 1 PRM~G 
1BYTE 15,12 

rNNAH11 1 WORD I 
rNNAM21 1 WORO I 

,ASCII ' I I 
,BYTE I 
1 £YEN 
JSR 
CHPB 
INE 
TST 
IR 

INITVI CHPB 
IN£ 

IDEFINE TME 
INIOPI "OY 

lUI 
HOY 

INIMYI HOY 
QMP 
·~0 

ININXTI ADO 
CMP 
a~os 

ISAVC TOP or BASI; 
INISAYI "OY RloUI~ARU 
IMOYE USER AREA TO TO~ or !ASIC 

HOY •UIR,~Z 

iCWECK FOR N 

JCNECK FOR ¥ 

HOY RZ 1 R3 1 C"MPUT£ RCI,O~AT I ON CONSTANT 
sua Rl,R3 

HOVLP I CHP Rio IU,RCDOE 
BNIS HOVOON 
MOV cR•I•o IR11• 
lEO HOYI,P 
lUI Rfo•l~" 1R!~OCATE N0Noi£RO ENTRIES 
TST IRi!• 
BR MDYLP 

MOYOONI 

AODR, 
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IAIICH MACX11 YIU 22aMAR.7~ U!45 ''" ,, 
64t 
647 I I"ITU~II~ usu •~u .. , 1126461 llt714 lll'l2 MOY HlCO~JoR4 jR4 IS HIGHUT AOOR, IN eORt 
649 ... ., .. 161784 I IIIII lUI ., ... ~, 
'" 111.,61 IU71t 17'~lt MOY UIRARIAoR5 

'" 1116621 11.1461 lltiiiG MOV R! 1 ~1MITCR51 
651 1126661 161714 111134 lUI 1U4oR4 jPei•TER SPACt 
.,~ 1116721 IU4U IJIIIIIG MOY R! 0 '0~CR51 1 U~£ er STACK 
654 1126761 161714 II IlliG lUI IIITKifoR4 1 Mu·, STACK S liE ., 111711' IJU461 IIIIIIQ MQY R!,ARAAYSIR51 iHIUT ARRAY STOR 1 LOC'1 
656 1117161 861714 111141 ADD UI,R4 ., 1117111 IU46t BIIIIIG MOY R!oPDjUEIUI .,. 1127161 112765 111331 111111!1 MOY tUU&oRN0UR51 ., 1127241 111765 1612'1 ...... , MOY 1&611~1 0 RN~II R5 I ... 
661 JO!A~OGUE !O SET VP T'RMINAL T.,E 
662 1127UI IISIU AS~SER I CV R' 
66~ 1127341 ff43t7 111~1.2 JSR R~ 1 PRM~G ... 1127411 IU llZ llZ ,IYTE ,~,u.u . ., 1127411 116 .,,,.1 1211U 1 AICII I (AIT ~ER """'' 111,11 141'11 I IIlia 14U24 

112,61 14UII 177 
t6t 11176&1 ••• ·"" I 
U7 1 EYEN ... 1117111 114761 111"4 Jill P9e~OANI .. , 1117661 111117 UIUt CM'I RI,IIN 
611 1117721 1114'' lED Af~DDN 
.7, 1117741 11111, llll~1 CM,. Rl 0 11~ 
671 111111' lit II~ INE 

''""~ t71 1111121 ..... , INe ., 
674 
t7f 1111141 114161 111142 ASMVI JIR Rfe,RMIG 
676 lllllll IU IU ,ant u,u-
t77 1111121 1415U Ull~~ 11!141 1 A~CII '~All UBI lAUD It I 

111121' U .. 6S ...... 14"U 
1111261 141111 U7!h .,. IISI~ZI ... 1 8¥TE I ., 1111341 1 EVEN ••• 1111341 114767 111142 JSR ,;,RDANI .. , 1131411 121t27 1111~1 CM'I Rl,l'' ••• 1111441 lli4U .,. AIMODN .. , 1131461 ll1117 IIIUt CM,. RI,I'N 

••• 111112' IIU14 INE ''"~' . ., 1111141 111211 INC Rf ••• .. , 1111561 114361 111171 ASMVTI JIR Rfe,RM'G ••• 1131621 IU IU ,I¥TE ~.~.u .. , 113164' 15tiU 132!61 12!141 1 AICII 1Vfl5 1)1611 BAUD It' 
1111721 116476 1311~· 121161 
IIIUII 141111 142121 n~411 .,. 
111116' Ill ,8¥TE .,, IIIUII 1 EYEN 370 .,. 1111111 1147t7 ... , ... JIR ,;,RDANI 

6'91 1111141 ll1111 IIIli I. CMPI 

·····~ .,. 113121' 111414 IEQ ''MOON 
··---- -------------- --------·-

BAIICH "ACXU Yell. 22oMARw7~ &1!45 'AlE 17•1 

695 111122' 121127 11111.t CM'B AI,I'N 
696 1111261 11U13 INE A~MVT 697 111&31' 111781 •• A MltM .,, 
699 IUU2' IUUZ AIMDONI MOY Rf1RI 
711 111134' 11!4U BEQ 'l~LD9N 
711 1111~·· IIUU 

··~ 
., 

712 1111411 ltllll ADO "'·"· 7U 1111421 UIUI 113,!1' ADD •n~~!BtA2 
714 11Sl461 '""' MOY RI,RI ,., 

1111'1' 161711 ...... ~ AOO ·n~~~O~R~ 
716 113154' UIZU MOVI Cilt1•1 CR3h 
717 111156' uzzu MOVB CRZI•I Cft31• 
711 111161' UIIU MOVI CRII•I CAll~ 
719 'ILLDONI 
711 I PRINT OUT I r USER rUNCT IONS ~DAOEO 
711 1111611 115731 11114t TST ..... 
71.2 111&661 111414 liu NQUIR 
71.1 11Sl7tl 11436P ... .,, JIR Rf,PRMSw 
714 111&74• IU IU 112 11YTE ~.~.u.u 
7U 1111771 125 B4UU 121122 oAICII 1 VIER r~s ~OAD!DI 

1112141 14h16 8211.U 1475\4 
111212' 14iU1 1411.U 

710 1132161 ... o8YTE 
717 1112211 ,EVEN 
71. 

I ill It 
NOUSRI 

71' 111221' 114361 JSR R' 1PRMSG 
721 1112241 ll.t llZ IU ,I¥Tt ,,,u,u .• 

111227' ... 
721 o'YEN 
721 
723 JCNECK I' ftNDL ~OAOEO 
724 IUUI' 112712 111111~ •ov •ru~,,,.2 
725 113234' IUZU MOY CRei•IR3 
726 111236' lll4U BEG ~OR~D 
727 1112411 1627U 111114 ADD I~NDrNwRNO~rN 1 R3 
721 1112441 111312 MQY Rfo CRZJ I DEFINE RNO A~50 
729 NOIINQI 
731 1132461 IIIU1 ...... ~ JM' I TART 
73& 
n2 IIUBIIOUTINC TO PRhT A MEISACE 
713 1112121 BUill 'IIMSGI MOY R~ 1 RI 
734 111254' 11"31 177776~ 'RVt TSTB .,, .. a 
7U 1112611 unn .,~ P~V 
736 113262' iUIS7 ...... q MDVI' ••• , •••• "8 
737 111266' IIU72 IN' PRV 
73a 1112711 lUlU "OV RI 1RI 
739 1112721 115213 INC RJ 
741 1132741 JIUU Alii R3 
741 1132761 nun AI~ Ri 
742 1113111 111211 RT' Ri 
74~ 
744 I SUIROUTI NC TQ RUO AN,NER rRQM ft~tTYPE 3?1 74, IIUIZI • ., •• 1 "'''• RDANII INC RAND 
746 1111161 111717 1111119 1t!l •tTKI 



BASICH ~•cxu VIII. 22oHARo73 ,,,4, 'AGE 1.7•1 
747 1133121 111373 .,~ RO&NI 
741 1133141 1U111 1111120 "yv• ·~TKI*ZoRI 
749 111321' 141711 171tll I C 1l77111oRI 

'\ ni 1113241 111167 118114 HOY Rl1 IN;N 
751 UIUII IIUH 177710 JIR Rf 1 ,RM~G / 752 UU341 I IIIII INCH I 1 WDRO I 15, 113336' 116711 171772 "OY INCHo~l 
754 1133411 111217 RTI p; ,; 1133641 I ••• u 
756 THPSTCK I 
757 1833641 111111 HICOREI 1 WORO • 7,. ,, 1133UI P'ILLTho•3 
761 1113661 ... IU IU ,avn loUol' ILU~ 
761 1133711 Ul ~~~ 112 ,nn lo14oll IYTU 
7U 
76~ ""'"' 764 1133741 1111121 1 WDRO RNOVN 
76' 1133761 1111411 1 WORO RNO,NJ 
76t 1134111 147121 12111! . ,UCII IRNO ! 
767 1134141 177771 1 WDRO ., RNO 
761 113416' 177777 1 WDRO ., SIN 
769 1134111 177771 1 WDRO ., cos 
771 1114111 171777 1 WDRD :t SQR 
771. 113414' 177777 1 WDRO ATN 
771 1114161 171777 1 WDRO ., ~XP 
113 111421' 171777 1 WDRO •I. LOC 
774 1114221 Bt114tl 1 WORO AIIP'N liS 
n; 1134241 1112!61 1 WORO liiP'N' 
77t 1134161 14~111. 12112, 1 AICII .... ! 
777 1114321 17 777 1 WORO •l INT 
771 1134341 IIIUtl 1WORD '""'" SGN 
77t 1134!61 IIUUI 1 WORO SljNP'N' 
7U 1134411 14UU 12111~ ,ASCII •ION I 
711 1114441 1813241 I WDRO TAI,N. I US 
782 1134461 1114361 1 WDRD TAI'Nf 
713 1114,11 141514 121182 ,A,CII ~mN· 714 IISU41 11141t1 1 WDRO i Lt~ 
7U 1134'6' uuu1 1 WORO LJNP'NI 
71t 1114611 14Ul4 1211lt 1 AICII ·~~~N! 787 1134641 1115111 ,WORD I liC 
711 1134661 1115741 1 WDRO liC'NI ,., 1134711 nuu 128~,, ,ucu •Ale ' 
791 1134741 .. .,,.1 1 WORD C~R.,N I CH~S 
791 113476' 1116461 ,WORD c~"'"l 792 .. ., ... 144113 122122 ,A.CII ~m=! 79~ 113,.4' 11164tl 1 WORD I 'OS 
794 1135161 IIU511 1 WORD P91'NI 
795 1135111 847521 12812~ ,A.CII I'OI I 
796 113514' llh521 1 WORD i~GP'N. i su 
79t 113516' 1114211 1 WDRD SUP'N~ 
791 113521' 14U21 122111 ,l.CII 'ICGI! 

37)-"' 113,241 1114211 1 WORD YA~,N I VAL 
Ul 1135261 IIU .. I 1 WORD YA~'NI 
181 1135381 141526 828~14 1 liCII 'Yl~ ! 

·- ------- -- --------
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812 1135341 IIU6t1 ,WORO SfR'N I STR 
en 1135361 Ui6711 oWORD STRYN~ 
814 U35411 U2111 122U2 ,ASCII ''lRI! 
II' 'NUI£1 
lit 

U22241 817 1 tNO ONCEON~ 
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UIICH MACX11 VIZl 22oMAR•73 Ul41 'AGE ~h4 

UlrN llll41R ASI~NJ IIIUtR ABIINT IIIH4R usx UI222R 
uaa ••••••• c ARRAT' 

• •••••• li 
A$~rN uni'" ASC~NE UU?OR 

A'KOON IUUZR ASK~A 11Jei4R ASKSER 1127 ZR ASKVT U3UiR 
UIICH IIIIUR ·~ 

• 111141 CHRrNt U .. !!R CHAI'N IUHiR 
CO~UKN • •••••• G OtCCOR 1122l4R ERAIU UIZ~!R ERAIISS IIU32R 
[RAICA II.,UR UASCS IU571R ERCHRS lllt!ZR rR~t•A 111~eeR 
ER~EN' IU514R ER,O!A IIU42R ER,OSS IIU!6R rRAAAC o •••••• c 
ERRKIX • •••••• 0 tRRNOA IIIU~R tRRNOS IUHIR ERRPM" ••••••• c 
ERRSYN • •••••• G ERSE~A 11~4liR tRSECS IB11l4R ERSGNA 101314A 
ERICNS IUJZIR tRSTRA Ul661R ERST AS 8116t~R rRTABS 10043ZR 
ERVA~A lll'UR tRVA"S lll55~R tVA~ ' •••••• c rACl ••••••• c 
r•cz • •••••• G r II.~CO • •••••• G '1~"00 813UZR rU.L.TS • laJ3~3R 
rNtND U167IR rNNAM1 112t24R rNNAKZ 11252!R 'NTAR II337~R 
rNun U3544R HI CORE IIU64R "'"' ••••••• c INCH IIJ334R 
INIA"I. 112434R INIO[ 112,6fR IN!rN liZ4tzR !NIH" auzteR 

:m~ IU444R INIKY IIU71R ININXT IIZUIR IN !SAY II2612R 
IU4tZR INI!Y 112J52R tNT ••••••• c ~88[N1 o U21J7R 

uarH1 IIZU4R KSBY'l • U2121R ~tNrN 1814~~~ ~tNrNt III'UR 
"!MIT •••••• c MAKES! • •••••• G MQYOON 1126HR •OVI,P 112626R 
NORM •••••• c NQRND IU24!R NQUIR IU2UR NUM~GN • •••••• c 
ONQEON IU224R O~RA!O • •••••• G ,c •1111117 '0~ • •••••• G 
'01UE • •••••• c POSF 111UU 'OirN 1116!~~ PQSfN[ UU52R 
PO,rST 1111UR P0"2 ••ua•R PO.NO IIUHR '0SNXT 111r7~R 
'01RtM IIU11R POl fRY IIUf•R 'DIX 1117,4~ ,on lllUIR 
PR~, IUZ54R PRMIG IUUIR RANO lll7!1R ROANS U33UR 
RU, 111174R RNO;Ii llllltR RNOrNt Blll!IR RNCfN2 Ulll~~ 
RNOI.fN IIIIIZR RNO\ • •••••• G RNOI ••••••• c •Nn~• IIU62R 
RPI,~~ 111152R AI •1111181 R1 •1111111 R2 •XUUBZ 
R~ •xn11n R4 ........ R' oUIIIU !AVC~A • •••••• G 
SIGrN IIU52R SU~Nt 111421R 1£0~ IIU~oiR Stci,P IBU66R 
S~GNUI. lll411R SEGRNG IIUUR I URI lllHU !EGTY IBU7iR 
IUTYI lll314R sux lll41•R •~n• IIU~2R !GNr~ T IBIZ7BR 
st;NrN IIIUtR SGN~N' IIIU4R IGN,O$ 11127U !GNX III~~BR 
IO,RAT • •••••• G ., ....... ~ IT ART ' •••••• G !T,RO • •••••• G 
syRrN fll566R STR~NE 11U71R TUB 1113!4R U8C IUUBR 
TABrN 111314R H"Nt 111·3~R TAB~U 1 •••••• G U8NON IU376R 
TABNUI. U84UR TB~iu • •••••• G TKI ' •••••• G TM'ITC IIJJOOR T,. ' •••••• G TPI[NI. IIU7~R T"'~1 IUf!IR T,8~Yl • 112eHR 
TRYeOR UZUIR Tl •••••• G !2 ' •••••• G n • •••••• G 
U'R lll671R USRAR' IIIIIIRG USReOD 1122l4R USR~ IN 10U70R 
YA~ • •••••• a YAI.QE 11~'2!R YA~rN 1114aBR VA~fNt I~U66R 
YA~J lll552R YA~R 111461R YAI,X 1115HR !KBB!il • au•2ii 
S'TKU • •••••• G STPI!I • 111121 lUI. NIP • UIUB ·,COMMA o •••••• r; 
1 R"R ••••••• r: • 1Ua44R 

~RRORS D~TtCTEgl I 
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AISrN uu 774 
AB,rNE uu ,, 
AlliN! 1.25 Uti 
AI IX 126 121 \31 U2 USI 
ARGI 41 1U au 
ARRAY' 35 "' ) l'CrN 21U 717 
••erNE a261 "' AIKCON 671 6U ~!· .... 
AjK~l 6751 ... 
l~KIER 662t 67a 697 
AIKVT 6871 696 
BASICH 761 5U 

·~ 731 115 !ae 
C~RrNt a• .. 791 
CHR.,N ZZ9t 791 
co~~HN 11 171 
C~QCQR , ... ,. 
ERA ISA 1.21 Uti 
ERUSS 123 1371 
tRAICA a1a 2l7 219 au• 
ERAICS 214 an• 
ERCHRS 231 uu 
£R~£Nl 195 an• 
ER~ENI 197 ZIU 
ERPOSA a45 249 253 3211 
ER,OSf 247 251 ast 3211 
ERRARG 31 Ut 136 Ul an 224 n• 39a 439 463 
ERRHIX 31 
ERR NOA Sl lUI 
ERRNOI u lUI 
ERRPO~ 31 
ERRIYN 31 u' 1~7 '" 119 216 n• U9 321 3U 431 464 
ERIECA 327 Ui ~3, 3911 
ERIEG' 329 336 3~1. 3931 
ERIGNA 143 ,,,. 
ERIGNS 145 ,,. 
ERITRl 445 46~· 
ERITRS 447 4UI 
ERTAI. 166 1191 
ERYA~A 399 431 H" 
ER¥AL' 411 43 .. 
EVAL 39 19 128 142 194 au 24! 241 a 52 326 331 U7 398 444 
~·c~o 37 uz U4 127 lU 147 1.5t 191 221 us 318 333 3, 4P6 

423 
rACZ 37 I.U 1.29 1.31 U4 149 15~ 161 '" au 221. 222 232 237 

261 262 317 334 Ul 417 42~ 
'I~LCO 33 715 
fi~LCO 711 7191 
FILLTI 713 7591 
FN£NO 4661 
FNNAMI. ... 6111 
FNNAMZ .. , .. ,. 

376 

FNUB 589 7UI 
FNtABt 681 . .,. 
HI CORE 561 641 7'71 
I'.PHP 44 5, 
INCH 7'1 7511 7'3 
I NIALL 581 5891 
IN IOF 683 621,1 
INIFN 593 5911 ~1.9 
INIHD 5651 513 
INII.P 592t 596 t29 
INI"V 6241 626 
ININXT 617 6271 
INI$AV 576 599 til 6321 
I NIT I 579 5821 
INITY 615 6111 
INT 39 a 54 3~2 U9 
KUEN1 521 nu 
KiBrHl sea 5211 
KiB~Fl 521 522 523 514 5261 
\,~NrN 1,941 714 
I.~NfNE 2871 "' L 1~1 T n .,, 
HAM EST 39 181 Z35 ~" 451 ., 
HOVOON 631 6441 
MOVLP 631t 641 t43 
NORM 42 422 
NORND 726 7ZU 
NOU5R 712 7111 
NYH,GN 41 4, 
ON~tON 55U 117 
OPRATO 39 114 135 157 214 223 31.! 437 
p~ 721 79 121 1.42 U4 1.11 19! 211 229 23' a44 248 252 254 

326 Ul ~32 n1 339 375 39f 421 422 444 451 455 459 ~" 
574 6U t61 ... 692 754 

~o~ 35 651 
POilU 35 '" POSF 259 261 2,7 276 271 317 31.tl 
POSF2 311. 31.71 
POSFN 2441 791 
POSFNE 3221 794 
P05rST 295• 29t 
POSNO ~n lUI 
POSNXT 3861 3U 
POSREM 296 ~~~· POITRY 2971 31.4 
POU 265 2691 
POSY 273 28U 
PRI,P 7341 731 737 
PRHSG ,., ,., 6i6 6tl .,, 617 7U 719 7331 75~ 
Rl 651 u ., 16 87 91 9~ 93 96 97 98 1'2 1•8 146 

152 ,,4 1;5 1.81, 113 114 11~ 236 237 257 262 266 275 277 
z9z z'' 311 317 3U 351 Uf 3,. 363 365 378 379 3~4 J•~ 
413 414 !U 4U 414 420 42! 431 436 515 518 ~~2 614 618 

3?7 
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621 
151 

622 
7'1 

tZI 669 671 611 6tf 693 .. , 7U 736 731 741 7•9 

N1 ... 11 122 144 us 196 au 231 246 .,. 255 328 335 J•e 
411 417 4U 446 sn 621 61! 632 6!6 639 641 U2 

112 67t 11 19 ,. 92 93 " 97 i.~• s.d 1W7 1r8 U9 111 
U2 179 1ii 111 116 Ill 21i UJ 215 21~ 211 il22 234 269 
271 Z7!J 277 211 219 291 29l 292 293 2¥5 291 3r3 3~8 JIB 
JlJ 341 347 349 366 3 .. 371 373 377 311 312 3~3 385 4U 
411 412 4l4 4U 411 435 41t U9 ·~7 577 551 6r2 634 635 
637 639 699 712 7U 716 717 7el 724 7U 728 

N3 ... It -i. ,,. 96 " U! "" 1~6 111 113 2~1 281 282 
283 214 2" 216 295 314 3., 386 311 JU 358 361 363 365 
366 319 371 374 311 312 Ut 423 451 "2 453 ~&5 ~85 5•2 
6U 624 ti!J ~n 636 641 662 663 673 675 685 U7 699 701 
712 714 715 716 717 711 7H 719 ,, 727 728 n3 738 739 
741 741 742 151 

N! 691 41.6 424 434 '" '" 
,, '" "' '" '" 616 623 6~8 

641 ••• ~'i .,. 653 654 .,, 656 U7 

"' 7 .. .. U2 113 124 127 12, 131 i!J U4 147 149 1'5 1'6 
1.61 17~ 179 191 199 213 221 221. 222 232 234 2!7 258 26~ 
262 au 2!1 291 316 Ill JH 311 333 3H 3" 361 373 4•6 
417 4U !24 449 4U 454 "' 589 5'2 5¥4 6U 6P4 605 625 
627 .,, .,, 653 "' 6, .,, 

6" 7-4 
NAND ,.21 "' NQANI 574 Ul ... ••• 692 ,.,. 74~ 
NUl' us. ,., .. 
NND1 43 6" 
NNDI 43 I' ... 
NNDrN 131 717 
RNDrNI 141 
NNDrNE U?l 161 
NNDVN 791 721 7t4 
RNOR" 991 111 
Nf'~US 94 961 
IAVGHA 41 .,. 
I'GrN · 1261 796 
IECrNE 3941 797 
sEG~ . 141 351.1 
IEG~P 1151 317 
naNu~ 346 U6 f!1 367 ltU 
UGRI 364 3 ... 
I'DRNt; I" JtU 
SEGTY 3,1 
~~GtTZ 357 3611 
lEG X 39U 
ljiXI 345 3491 
.QNr~T '" 1511 
l!iNrN 1411 771 
IQNrNE , ... 779 
S9N'O' i51 ,.,., 
SGNX ,,. 1571 
SO PilAf 39 111 211 391 
il' - 7U ,., 

"' , .. 171 i71 17~ 177 181 281 215 233 236 2 .. 
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271 271 2~1 212 zes 211 Ztl JRJ 3•4 312 313 316 J]J JJ4 
141 144 n2 JJI 372 374 377 378 379 38~ 391 ••3 408 4'!2 
416 417 ~,. 431 433 414 411! 441 4'1 4, 458 4&1 ,~a 5!!-4 

'i'"' 33 ?JI 
I 'RO 4' Sll !U i_llrN 4441 ... 
STR'II~ .. ,. au 
Tl •• 2'' 291 311 454 451 
TZ 41 ' 214 ~i6 ~n 
TJ •• TABB 1691 172 
TABC 171 i7U 
TAB,~ "" 711 
TABrN~ 1'11 712 
TAB~E5 36 591 ~22 724 
TABNON 176 ,,,1 
TABNU~ ,7. lilt 
TB~nN 36 ,,, 

t2• 
TKS 32 746 7!1 
!MPITC ,. 7561 
TPB 12 714 Ht 
TPBEN~ 532 5391 
TP8rH1 '" nv 
rPsun 531 534 535 5171 
TR¥COR ,1 5!11 
~SR 4741 634 
U'RAR~ H 7,1 tJZ .,. 
U'RCOO "' 54U t37 
U·N~ IN 482 541• 
VA~ •2 421 
VA~CE 4261 4U 
V4~rN 39U 799 
VAVNE 441• Ill 
VA~J 419 4171 
VA~R 415 4UI 
VA~X 427 4111 
I '53 174 il7 212 ,!6 5271 52! 537 ,3 .. 539 5421 7~'* 759 ooOMMA 41 246 251 ne 335 
,RPAR 37 ., 122 144 16!J ,,. 2U ZJI 255 34111 fill 446 SK81Sil 56 '27 
SITKSi! 44 654 
STP8U 52 511 
s\)~~SP 61 542 

377 



l 
2 
~ 
4 
5 
6 
7 
8 
9 

UIICI'TI '&RTZ.''"~ 

OEC•U•~,TihAo~AZ 

eoPYR I GHT ~ 9U 

OIGIUL EQUI'MENT C9~PORATIQN 
MAYNARD, MASSAC~UIC!H lt754 

rPMP11 MlCX11 V12l 2~oMAR•7J 111~4 PAGE 

u 
11 
12 
1J 
14 
15 
16 
17 
18 
19 
21 
21 
22 
23 
2• 
25 
26 
27 

110111 
UU11 
e1uu 
0UU1 
110101 
0BSU1 
IUU1 

28 aueu• 011211 
29 
31 
31 
32 
33 
34 
35 
36 
37 
38 
39 
41 
41 
42 
43 
44 
45 
46 
47 
48 
49 
51 
51 
51! 

'~ 54 ,, 
56 
57 
58 
59 
61 
61 
62 
63 
6. 

010101 
0UII1 
011101 

' BASIC !OURct qL£ t9 
I IUS • YPMP POR Bll I C 
IUS•~ 
CNOS21l 
CNOS3!1 
CNOS18o1 
CNOU1•1 
CNOSZ7•l 
CN0Uh1 

o G\.08~ ER~rPY o I 'PMP 

I INITIALIU rPMP ROUTINE 
lfPMPI 

,lrDr 
,WORD 
,WORD 
1 ENDC Rn 

fPU 
170127 
1188 

PC 

I r,u ERROR INTERRY,T MOUT IN£ 
ERRfPUI 

CNOS~711 
CNOS3h1 
cNel41@1 

oiPDr 
I WORD 
I WORD 
JMP 
1 ENDC 

rPu 
111127 
1111 
U[RV~~ 

1 IPNDf MIN 

,ENDC 

I IiI I I I I I I I I I I I Ill 

:m~~~m~~~~r7 : 1 IS !HE SAME AS PpMp',pTX 

I PRODUCT CODE 
I COM,UT£~ 
ICONriGU~ATION 
I 
I SOfTWARE •UUIR£M~NTI 
I 
!PROGRAM NAME 
I VERSION 

' JDUCRIPTION 

' I 
I 
I AUTHOR 
I 
I DATE 

' ' 

D\e•UoiNPPMA•Aiol.l 
PQPoU 
PA"R UPE CONPIGURA!ION II MINIMUM 
81t2 WORDS HEMORT 
Pl~oHS CO~ HACRDoHI 
I.INKoUS COR LINKolll 
fPMPol( 
V'RS I ON I.EV£1. 1 
PA?CW I.Evt~ A 
'~OATING 'OI~T MlTW 'A~KAG! 
PWS TRAP WANO~E~ 
f ~~OAT INC PO I Nf ~UBROUTI N~S TAKEN PROM 
OOS•U roURAN IV OTI! 
£1 PETERS fTRAP WANDLt~ I PACKAG[ 

IN,~CRATIONI 
A~5UST 1 i 9'2 
COPYR I CHT !912 1 0 I G I TAl, EQU I PM£ NT eORP'1 i 
HA¥NARO o MASUCHUStTTS 11754 

3'il 



F~HP11 HACX11 Vl21 UoH4Ro73 11134 ~AGE 2•1 

., ~cstcT 
66 11ror liNG~' 
67 CNOU'l .. CNDS39l 

" CNOU•l 
71 CNOS6o1 
71 CNDSUU 
72 CNOS21U 
73 CNDSJI•l ,. CNDSH•1 

" CNDS38•1 
76 CNOU9•l 
17 CNOUHl 
78 CNO,.H1 
79 CNOU6•1 .. 1£NDC 
11 11rcr DQY8~~ 
12 CNDSlol 
n CNDUU 
14 CNDstl•l ., CNOSU•l 
16 CNDS14•1 
17 CNDSU•l 
II CNDU601 
19 CNOS19•1 
91 CNDUI•l 
91 CNOS45tl 
92 CN0147ol. 
93 1lNDC 
94 ,IFDF 81 NG~" ao~s~E 
95 CNDU•l 
96 CNOShl 
97 CNOUl•l 
98 CNCU2-l 
99 1£NOC 

111 1I'D' CNOSH 
1U CNDIZ•l 
112 CNOSU•l 
1U CNDUI•l 
U4 CNOS21o1 ,., CNDUI•l 
U6 CNDU2•1 
U7 1tNDC 
Ul 1lrNOF "U 
119 11ror CNDU I cNOUII CNDU7 I CNC$39 
Ul 111111 CNOSZ!& 
111 111111 CNOSUU 
112 111111 CNDUI•1 
11J ll·ror CNDU7 
114 allll1 CNOS401 
115 1ENDC 
116 1ENDC 

Jf;2._ 117 I lfDF CNOUIICNDUJ I CNOS{51 CNDI19 
118 CNDS19l 
119 CNDS16•1 

--- ------------ --------·-------------------- -- -·-----· ·------

FPHP11 HACX11 VU1 2JoHAh7J 11!34 'A0t2d 

121 CNOI2hl 
121 CNDUJ•1 
122 ,lfDF CNOSl~ 
12J CNOS11o1 
124 1ENDC 
125 1ENDC 
126 I IFDF CNOS3 I CNOSU 
127 ~18111 CNOS27•1 
128 1ENDC 
129 1 IFDF CNOS1! I CNOSZ~ 
131 0UIB1 CNDS27o1 
131 3UU1 CNDU5o1 
132 1ENDC 
1JJ I IFDF CNOU! 
1J4 CNDS1o1 
135 CNDS16•1 
136 1ENDC 
1J7 11FDr CNOU' 
1J8 lUlU CNDS2!1 
139 IUIB1 CNDS18•1 
141 1ENDC 
141 1ENDC 
142 1 IFDF CNDSZ' 
14J CNDS27•1 
144 CNOS3J•1 
145 1ENDC 
146 I IF OF CNOI221 CNDU6 
147 CNOSJ5o1 
148 1ENDC 
149 11rOr CNOSJ! 
151 081801 CNOSH•1 
151 1£NOC 
152 I TIT~£ TR_,U 
15J 11FDr CN0$42 
154 I G~DB~ TRAP~ 1 SERRA 
155 R8-~8 
156 R1!~1 
157 R2•U 
158 A3oXJ 
159 ••~u 
161 R5!U 
161 SPU6 
162 ,~ .. , 
16J fRAP~I uc ·~1121~~, 
164 C~R •lSP) 
165 HOY R't•C~P) 
166 HOY ·~.-~~~, 167 MOV R~t•C~P) 
168 HOY RZ 1 oc~P) 
169 HOV R~t•C!~l 
178 MQY ····<''' 171 MOY ZDCSP!,R3 

3?3 172 81C U1 1 R~ 
17J MOY ·~·••l77776 174 MOY ltiSP I I R1 



!R"I2 HAC XU VUl UeHAR-73 UIU PAGE 2el 

175 MOV .,,RS 
17~ MQV •Ul11R4 
177 MQV R!1RI 
171 IIC 117771t,R4 
179 AI~ R4 \ 
Ul MQV Ti~S4~1R41,R4 I 

111 an E~RI42 
182 MQV R!1RZ 
183 IIC 1l41111,R2 
184 AGO P~,R2 
1U PTS4ZI II! •!nn,•• 
186 lED NAOS42 
U7 RO~I R~ 

181 .,~ P~MS4z 
119 ICC IIU•z 
1.91 MOV R~,RI 
191 AOO ,., .... 
192 UPCU21 MQV R,,I,6"Pl 
191 ITU42 MOV I~ACI!Z .. ,RS_ 
1U TIT R! 
19, 

·~' 
II•s•z 

19~ c~• .. , 
197 cv •IRtl 
191 Tl! ,.,,. 
199 IUUII MQV 

·~···"" Ul MOV •I RBI 1o~SP) 
Zll MQV •IR,,oiSPI 
2n MOV •IR,,•ISPI 
an TST R4 
214 ·~t sfuu 
u; CHP CRI)o,cRIIIo 
216 IR 0!21'' 
217 SUUZI AOO :~Ai~~•l~'l Ul MOV 
289 MOV •IRIIroiiPI 
au OT2S421 MOV •I RBI r•l!'l 
211 MOV •CRII1•CSPI 
212 MQV UORSU,R4 
zn ~MP ·~z - -
214 AORU21 1NORO ,•z 
215 MOV lrACI!I•RS 
21~ MOV ,,,,.,,.,,. 
217 MOV ,,,,., ,.,. 
zu IIOV 'I''"•'R'I• 
219 MOV I Pl•,cR"• 
221 RU$411 IIOV II'C1 Rl 
221 MQV I~ACI!Z,RS 
222 TIT ,.,,. 
221 ·~; N~GI42 
au IG_ ,~ ... , 
zz; TIT ,.,,. 
ZZt liN I! P~IIU 
227 TIT , . .,. 38'1 228 iNt '~"'' 229 TIT ,.,,. 

-------- - - - ---· 

!RAPU MACXU VBU 23oMARo73 UIU PAGE Zo4 

231 INE P~IIU 
231 c~• AI 
232 N£GUZI NEG At 
233 Clf,UZI Ill 11\77776,28CSPI 
234 P~SUZI TST Rl 
2n CMU42 MQV "''···· 23t MOV ,,,,.,., 
237 •av lfP)orRZ 
238 MQV ,,,,.,.3 
239 MOV CIPIOIR4 
241 MOV CIPl•rRS 
241 TIT ,,,,. 
242 an RTII4~ 
243 BP~ R~2S4 au HOV I P)ot~CSP) 
245 •ov I IPJor61SPI 
24• CMP CIP)o,CSPI~ 
247 RTI 
248 RTZ$421 •ov U'l••2UPI 
249 MOV ifP)o,2CSPI 
251 RTIUZI RTI 
2'' ~ADS421 ~·~ R~1IRI 
252 MOV C~C)o 1 R5 
25~ 1WORD rACU' 
254 MOV Rt, CR~I• 
2, MOV R,,CRP.I* 
256 MOV Ri11 (R~I• 
257 MQV Rf1 CR~)o 
251 IR RUUI 
2" ,~111421 ac~ S!Mifl 
268 MOV R~,RI 
26, TIY R! 
262 1$1 ,~~·~~ 
2U AOD ''&'"" 264 .. UP .. , 
u; P~lUZI CMP I~"•• CUI• 
266 IR UPC14' 
267 ITMU21 MOV I~,RI 
261 AOO UI,RI 
269 INC l!UP! 
271 TIT 114 
27, IGE ITM142 
272 NtG '4CIP~ 
273 IR sfu• 
274 ERRUZI cv "' 275 ~IR ~S,SE~RA 
276 IR JRR$4, 
277 FAC1421 1 NORO ••••••• 271 .1'0' CNOII 
279 
281 CMRUZI MOV I~ARS!I,U 
28, ~"' IGMR 

3~-.5' 282 CARU21 ,NOIID ••• 283 Ill .,,77~n.ucsPI 
284 CMP ,,,,.,,.,,. 

"2>1~ 



TRA'U ~ACX11 VIU 2JoHARo7J 11!34 PAGE 2o5 

au IR CHU4Z 
Zit 1 £NOC 
211 ,1ror CNOU 
211 CM0$421 HOY I;&OS!Zt ~4 
289 JMP s;Mo 
291 CACU21 1 WORO CMF$42 
29l 1[NDC 
292 ,MOOEo41UI 
29J OMOOUUUII 
294 TBLU21 ,WORD ............ , .. 
29, 1 WORD ,,, 
Z9t ,1ror CNDIZ 
297 1 WORD IAOR•PTS4Z•PMOO£ 
291 1 WORD 1§8R•~tl421oPMOO£ 
299 ,ENDC 
Ul .trNDr CNDIZ 
Ul ,WOAD ••• JU 1 £NDC 
JU ,trDr CN011 
~ .. I WORD $AOD•~!I4U,MOO£oDMOO£ 31, 1 WORO $180•~!U21oPMQO£oOMOOt 
Ut '1 £NDC 
311 ,trNor CN0$1 
3U 1 WORO ••• 319 1 £NOC 
311 tl'0' cNoU 
31l 1 WORO CMDI42oPT$4hPMOOt•OMOOt 
~12 1 £NOC 
313 1 lfNOr CNOU 
314 1 WDRD • 3U 1 £NDC 
31t ,1ror CNOU 
311 1 WORO CMR14hPT14hPMOOE 
311 1[NOC 
H9 ,trNDY CNOS6 
321 1 WORO • 
~u 1 £NDC 
322 ,woRe • JU ,1ror CN0$31 
324 ,WORD SM~R·~!S42•PMOO£ 
3U 1 £NOC 
32t ,1rNor CNOSJI 
321 1 WOAD I 
321 1 £NDC 
329 ,1ror CNOIZ~ 
Ul ,woRo SM~O•~!UUPMD0£•0M00t 
JJl ,tNOC 
U2 ·,lrNOY CNDS2! 
JJJ 1 WORD I 
u• 1 £NOC 
3J' ,tror CNOU! 
3Jt 1 WORO IOVD•~!I 4;!.PMOOt•DMOOt 

3{{, 3n 1 £NDC 
JJf , trNOY CNDUt 
JJ9 1 WORO I 

TRAPU HACX11 VU1 2~oMARo7J 11!34 Plot 2•6 

J41 ,[NDC 
J41 ,woRD I 
342 ,tror CNOSU 
~4~ I WORD SQVR•P!142•PMOOE 
344 1 £NOC 
34t ,lrNDr cNon~ 
346 1 WOAD • 347 1 £NOC 
348 •I'D' CN014 
3H 1 WORO AINT•~!S42 
351 ,tNDC 
351 1 lfNDY CNOS4 
352 1 WORO I 
J5J 1[NOC 
J54 1 WORD ,,e,a,,,,.,,e 
J,, ,1ror CNDU~ 
J5t 1 WORQ SIN•P!S42o C0So,TS4! 
3'1 I ENDC 
J51 tiYNOr CNOS37 
J59 1 WORD ••• JU ,,~DC 
36l ·1'0' CND$1~ 
3U 1 WDRD D"N•~!I42•DM0Dt 
36~ ,WORD O~OS•~!SHeOMODt 
3U 1 ENDC 
365 ,trNDr CN0$1~ 
366 ,WORD ~ .. 
367 1[NDC 
360 ,trDr CNDU' 
369 1 WDAO A!AN•~!S4i 
371 1 [NOC 
37~ 1 1fNOY CNOS3! 
HZ 1 WORD ' JH 1 [NDC 
J74 I WOAO ' 37, , 1ror CNDI1, 
370 1 WORD OATAN•PU4t•DMOO£ 
371 1 [NOC 
J78 ,If NOr CNDU' 
379 1 WOAD I 
381 1 ENDC 
J81 1 WORD 8 
382 ,1ror CNOS4~ 
38J 1 WORD S9ATop!S4~ 
384 1 ENDC 
38, ,lrNDr CNOI4' 
386 I WDRO I 
387 1 ~NOC 
388 '1'0' CN~Il! 
389 I WORD O§QRTo"Ut•DMOOE 
39t 1 ENOC 
J91 ,trNor CNOil! 
392 ,WOAD • JfJ J9J 1 [NOC 
394 ,trDr CNOU' 

n~ 



TMAPe2 MACX11 ¥821 23oMARo73 U(H PAGE 2•7 

3" ,wa"o TANH•~!S42 
39t ,hOC 
397 1 JFNDF CNOU' 
398 1 WORD • 399 1ENOC 
481 o1ror CNOUI u, ,wo"o tx'•PIS42 
U2 ,,NDC 
4U ,JrNDr CNDUI 
414 1 WORD • 48, ,,NOC 
4U ,1ror CNDI1! 
417 1 WORO Ot~P·~TS4UOMODE 
4U ,,NDC 
419 .I~Nor CNDSH 
411 ,wo"o ' 4U 1 ENOC 
412 1 1fOF CNDU 
413 ,WORD A~OG•~!S42 
41~ 1 WORO A~DG1hPTS42 
41' 1 ENDC 
41t , JrNor CNOU 
417 ,WORD ••• 
41~ 1ENCC 
419 ,Jrar CNOU~ 
421 I WORD O~OG•~!I4~•0M00t 
42, 1 WORO O~OG11•"142•0MOOC 
4ia ,tNOC 
423 ,JrNor CNOUI 
424 1 WDRO ••• 42, 1 tNDC 
42t ,wo"o I til It I I It I 1 I 1l1 t I I 
427 , !FOr CNDI4! 
421 ,WORD I~OR•~!I4Z.PMODE 
429 ,tNOC 
431 , JrNDr CNOS4! 
43, I WORO ' 432 ,,NDC 
433 ,1ror CNOU' 
434 1 WDRO I~DD•~!14UPM0D£•OMOOE 
4311 1 tNDC 
43t ,JrNor CNOIU 
431 1 WOAO • 4U 1 tNDC 
439 ,Jrar CN014~ ... 1 WORD 1IU•p!I4Z•PMDO£ 
441 1 tNOC 
442 ,If NOr CN014! 
u~ 1 WORO ' 444 1 [NOC 
u!J oiFDF CN0147 
Hf ,WORD S~ TD•~!S42.PM0Dt•DMODE 

3ft" U7 1[NOC 
448 oi~NDF CNOI47 
449 I WDRD ' 

TMAPU MAe xu Vt21 23oMARo73 Uf34 "GE 2ol 

4" 1ENOC 
4'1 I WORD I ttl I 
452 1ENOC 
453 I TITLE uaDn 
454 I If Dr CNOU 
45, 1GI,OII. UOOIISID11ERR 
45t RIOU 
457 R1n1 
4,8 RZU2 .,, R31X3 
461 R4U4 
u~ ., . ., 
46Z IPPX6 
463 PCU7 
464 AU6 
465 •u•~ 466 cuu; 
467 01112, 
461 UU4 1 
469 821U 1 
47i cuu·, 
411 02121'1 
472 SIQNStl I 
473 MQt1773f. 
474 NORo177312 
41!1 1.$H•1773H 
476 UH•\77~if 
47'/ rnu 
478 ISBDI ADO ., ... ~·~·~, 
479 1 JrDr "U 
481 ueo1 1 WDRO 171tU 
48l ,woRg l.7242~ 
482 ,wc"o vuzt 
483 1WaRo 114t4t 
484 JM' 'IR4)• 
4811 1 tNDC 
48~ ,JrNor ''U 487 $AeDI MOY R!1•II~J 
488 MOY R51 o (I' I 
489 CI,R •II' I 
49il ci.R R4 
491 CI.R ., 
492 ••1. D'ISPI 
49~ ROI. c"''' 494 RQ~ llfl'l 
49, ROI. .,,.,, 
496 8188 Al•11f'liR4 
497 au Alll1 
498 RCI.S ., 
499 A$1, oiltl'l 
50B ROI, Cll"'l 
5n ROI. n"'' 3'?7 5~Z RQI, •a"'' 503 11~8 Ahlfi'IIR' 
504 tNE A2NI1 



SAOOU MACXll VU1 UoHUo73 Uf34 PAOE aot ,., ~0"8 .,, , .. "D~ Alii' I ,., "D" '""I ,., RO" Gl!IPI 

'" NOR 0"1'1 
'U MOY AliSPitA211PI 
'U MOY BlCSPitUISPI 
'12 MOY CliSPitC21SPI 
'U MOY 0~ liP I, 021 SP 1 
'H AUUI TSY ,,,,. 
'U JMti O~TU 
,~., A2NUI ROI.I IUNhl(SPI 
'1 MOYB tl,AZ•,ISPI 
'11 HOY I 1ltA1*\ISPI 
t19 lUI R!tR' 
n• ·~r EXAU 
'U MQV UCIP!tRI 
uz MOY B211PitR1 
'n HOY CZISP It R2 
U! MQV OiiiPitRS 
U'· u I(:MU 
nt EXlUI AOD ~t,R4 
U7 MQY A~IIPI ,RI 

'" MOV 
'""' •"1 J29 MOY Cli5PitR2 

Uf MOV Olll'lt"3 
'SI. MOY A~CSPitA111PI 
'32 MQV UCSPI ti11SPI 
n~ MOV CZCSPitC11SPI 
U4 MOV Oai5PI t0111PI n' IWAI .,, 
nt Nts ~' 537 SCUll CMPI llGNS•\1 SPit t5P 
'n IU E;MU 
539 NU R' , .. AOC RZ ,., AOC R~ ,.2 AQC •• ,., NEG RZ ,.. AOC Rl ,., AOC Rl ,., NEG Rio ,. AOC Rl , .. NEG Rl ,.; ECMUI TST R' ,,i lEO s;ou ,, lrTSll CMP teJ?,,R, ,. I I.E S~RU 

'" HOY ., .. ,, •"' ,. MQV II. liP It Rt ,, HOY CI.IIP I tR2 ,. MOY DliiP!tR3 
390 '" IR NOOU ,,. SFUtl CMP .. ,, '~' 

'" I I.E SRIS1 
·------~~----- -~ ---- -· . ---· ·-· . 

uoou MACXll Yl21 2hHARo73 11134 PACE 2•U 

,61 0 I'NOF M~I.OIV 

"" CI.R •UP! ,.z T5r Rl 
J63 8PI. sru1 
~64 co• .,, 
'u oENOC 
J66 o I'OF M~I.DIV ,61 TST Rl , .. ,WORD 1 .. ,.~ ,., bENDC ,,. SHU I "' ••u, •"' 
'71. lii.T suu 
572 •ov RZ 0 RJ 
573 MQY R~, R2 ,. MQV RI,R1 

'" •ov .,,, .. 
576 ADO 

·~·· ·~' 577 INC S_\11 

'" TST ,,,,. 
579 8R s~ou 
,81 , cror EAE 
'8l 516111 CM' I•.J,R~ ,82 I lot 51411 
,83 MOV R!tfS~ ,84 MOV tMOt ~~ 
,8, MOV Rf 0 'R! 
,86 MOV ~z,.c~•, 
,87 MOY "'•""~" '81 MOV CR41•tRZ 
'u MOV U4,~~ ,,, 

CI.R tR4 
"~ MOV R~t•l~!l ,92 MOY ~,, ""'" ,93 TST , .. ,. 
"* ,,. tR., R~ 
~,; MOV R~ 1 tR! 
,96 MOV Rlo•IR!I 

"' MOV R' 1 tU~H 
598 MOV IR41•tRI 
~99 MOY IR. 1 R~ 
608 MOY CJ,I•tR4 
61& IR S~DU 
692 0 ENOC 
6U o lrNOF EAEIM~~OIV 
U4 lUll I CH' ·····~' 60, I lot UAn 
606 ADO '"··"' U1 SI.IS11 AS" ~' 618 RQ" R~ 
609 RO~ A~ 
6U ROI, •• 6U ROI, n, 

3<i I 6U o~c d 
6H BGT Sl,81l 
614 MOY Ri,R3 

If 
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725 HOY u,.~•~•, 
72. c~~ euo~ 
727 HOY fiNO~ o•ISP I 
721 SUI •to.S~ 
729 HOY Aloe~! 
731 HOY Rl 1 oC~~l 
73~ HOY fiP 1 .. ~SH 
732 HOY !R4)•1RI 
733 HOY eR4 1Rl 
734 HOY Ra, ••! 
7U c~~ •IR41 
7~6 HOY a~P 1 U~SH 
737 Ill !R4l•o~~ 
HI HOY R~,f~! 
739 HOY RiooCM~l 
741 HOY '''···~sH 
74~ HOY CR4l• 1R2 
742 HOY ·~4, R~ 
743 sua CIPI•o.SP 
744 HOY !IPl•oR4 
745 BG! NO Oil 
74. BR UN'Il 
747 ,tNOC 
741 89Ull II! Rlot411 
749 BNE U!U~ 
751 ate ~4 

"~ u~ R~ 
n2 RO~ RZ 
753 RO~ Rl 
754 RO~ AI 
755 BR ., .. ~ ,. ITSSll lUI II', oR! 
1'7 TST Rl 
nl 8NE 1!111 
759 SUB 1l6,,~4 , .. HOV ~Z,R1 
7U BNE 1!211 
762 SUB 1lt 11 M4 
7U TS' R~ 
764 BtQ I'RU 
765 I lSI ~~,R~ 
766 SWAB Rl 
767 SWAB u 
761 Bill R~ 1 RI 
769 cv R~ 
77i IR BT911 
77l IT2Sll MOY ~~oRZ 
772 cv ~~ 
773 ITU11 IWAB Rl 
774 Bill Rl 1RI 
775 eva ~l 

37tf 776 SWAB RZ 
771 8118 ~Z 1 R1 
771 C~RB RZ 
779 IWAB R3 

---~--~ ~--------~---

UDOe5 HAC XU YU1 2hHARo73 11134 PAOt 2o14 

711 BISB R~ 1 RZ 
781 C~RB R~ 
7U IR 1!911 
78J 1 tNOC 
714 1 tNOC 
715 1 TITU SADRI! 
786 ,1ror CNDSZ 
787 I G~OIL UORoiSIR oiERR 
711 Bllltl RUU 
71Y ~IIeBl A1.X1 
791 lUlU R21U 
791 111183 RJ•U 
792 Bl8114 R4o•4 
79J BIIIB5 R"U 
794 IUU6 IP••6 
7" 3UU7 "'" 796 311101 S I GNS1B 
791 IIIIU &104 
798 31BI06 81!6 
799 01UU A2!1 1 
Ill BIU12 B2•u·, 
181 177312 AC•1773U 
812 177384 HQU77314 au 171U2 NOR•1773U 
114 171316 A&H•1HJU en IIIIU ,.,u 
116 311112' ~62716 111181 SSIRI ADO ., ..... ,,,, 
807 oi'Or "U en SA~RI ,WORD 17111~ 
809 1 WORD 17~42! 
811 ,WORD 17212! 
811 ,WORD H414t 
812 JHP •IR4l• 
813 ,tNDC 
814 ol'NOf rPU 
815 111816' ~114•• SAORJ HOY R!o•CfPl 
816 llellli 011146 cv •ISPl 
817 0188121 0.,11~ C~R RZ 
818 UUl4 1 an en cv u 
81W 0881161 a86J66 111116 AS I, sj,csP! 
821 1181221 386166 311134 RO~ A~ISPI 
8Z1 0131261 156603 01111, BISB A1•1C,PloRS 
822 0131~21 01!,574 B[Q OUTS2 
82J 0131~41 116116 RO~B .,, 
824 IIUJ61 0116366 0811112 AS~ aa&SP 1 
825 U31<2 1 116166 1181111 RO~ UCSP! 
826 0181146' 156602 0111111 .,,8 &a•1C~PloR2 
127 BIBU2' 111814 IN( AiNU 
828 3111541 1UI16 RO"I .,, 
82W IUI56' 116866 111184 ROR AlC IPI 
831 01111162' 1116166 1111116 RO~ UCIPI 

35..5>_. 831 0131661 116666 311114 3111111 MOY AliSPioA21SPl 
8J2 1118741 116666 UIU6 111812 MOY ll"'lo.ZIIPI 
~~~ 3111021 011,. 8R O~'U 834 1111041 116166 911111 AZn21 RO~B S l ONS.lC SP I 



SADRB4 ~ACX11 VU1 2~oHARo73 111~4 PAOE hU 

135 ~uua1 112766 010111 unu HOVI •ll42*ll!'l 
136 eUU61 112766 Uelll eu1., HOY I l~oAl*iC5'1 
137 eu1241 1U312 IUB R~oRI 
IJ8 ell1261 U!IU IGT EXAU 

\ 1!9 3111311 1166BI nuu HOY AiCIPI 1RI 
141 1111341 IUU1 0BU12 •oY liCIPioR1 I 
141 1191411 011415 IR S~MU 
84~ IU142' e61213 £XAS21 ADD Ai1R3 
84~ 0111441 116611 311114 HOY AlCSP!oRI 
144 e1e1511 116U1 111106 •oY 8~ I SP lo R1 
ou 1111154' 116666 IIUU 111114 •oY AiCSPlo411tPl , .. 1111621 116666 118112 181186 ~OY 82CIPloB11SPl 
147 111171 1 US31t IWAB .,, 
148 1181721 115412 ~tG R2 
149 1181741 126616 BUill SCKS21 CHP8 llCNI*lC"I•'" .,. euue• Blt4U en E;MU 
U1 Ul212 1 115411 ~EO R~ 
U2 1Uau• IU531 AOC RU 
u~ 111286 1 1154111 ~EG Rl 
U4 111211' IU11a tCKStl TS! RZ .,, Ul212' 1114'1 lEO sr.on 
U6 111214 1 122712 171747 snu1 CHP hU 1 oR2 .,, 1112211 0134U I~E I~RSI .,. 1812221 116611 UU14 •oY ·""'··· I" Ul226' 016611 euu• HOY 'a"''•R1 
161 BU2321 111456 BR N 1112 
161 ,1ror UE 
862 sr•sz1 HQY RlofiHQ 
86~ HOY Rl 1 tUC , .. HOY Aa,•u•w 
tn HOY tiMQo~i 
166 HOY tiACo~l 
167 ,tNDC 
eu oi'Dr ·~~DIY 
869 SrRSZI ,WORO e~3Ui 
871 ,~NOe 
871. oi'NOr tAU~W~DIV 
112 111234' 122712 117771 5rRUI CM' 

·····~' 87~ 081241' tUHi 8~t 5~112 
874 1812421 en1u C~A A4 

"' 1112441 085711 T$T d .,. UU46' 111111 .,~ N~PU 
077 1112,.1 U5114 COM A4 
178 1112'2' 122712 1717~1 NCPUI CM' tiii6 1 ,R2 
879 1112561 11141, B~T SR~IZ 
8U 1812611 BUlBi HOY AI 1 A1. 
au IU262' 01.1411 HOY R!oRI 
882 unu• ~62702 IlliZI ADO ·~6,,~2 
883 UU7tl 111421 lEO 1~012 
884 1112721 U21U 1.77771 SR~IZI CM' le8 I I~~ 
en 1112761 113412 8~£ S~l$2 

376 886 1813111 062712 IUtU ADO ,,., .~z 
087 010314 I 116311 5r~S21 AS~ Rl 
885 081~161 lUlU RO~ AI 
889 1103111 016114 RO~ R! 

--~----··· 

sAORI4 M4CX11 Yl2l 23oHARo73 11!34 PUt 2oU 

891 111312' 115312 otc AZ 
891 UU14' 013373 BGT ~~~12 
892 0113161 0111~1 HOY Rio R1 
893 1113211 1U4U •oY R!oRI 
894 eet322' 011414 BR S~OS2 
895 0113241 016211 srn21 ASR Rl 
896 1113261 116111 AOA R~ 
897 0183311 115212 INC RZ 
898 1183321 182774 ~~! S~l$2 
899 ,tNDC 
901 1103341 066601 IIIU4 srosz1 ADO A~CSP!oR0 
901 110341' 066611 IIIII! ADO 8l(SPloR1 
912 0113441 315501 AOC AI 
903 3113461 126616 311011 CMPB S I GNS•l C SP l 1 ISP 
914 110352' 101134 BN~ S~BI2 
905 381354• 030127 eeuae BIT RI 11UU 
906 0U3611 U1433 BEQ ~DCS2 
907 318362' eeuee ASR AI 
9~8 0103641 016101 RDR R~ 
Y09 0103661 '"2~3 INC R~ 
911 111371' 0enn NOOS21 SWAB R3 
911 eUJ72' 01UZ8 '"[ OVRU 
912 010374' 1"U3 BISB RloR3 
913 011376' 016116 RCA os~ 
91• 0U4BI' 016113 ADA R~ 
915 0U402' 016Bil AQA Ri, 
916 0U404' .. ,01 AOC A~ 
917 0114061 18U0~ ADC Af 
918 IU4111 182411 BYS OY~U 
919 0U4121 1834U BCI DY~U 
921 0114141 011366 UIIU STNUI HOY RfoAZI~Pl 
921 IU42B' 011166 018U1Z HOY R~oBZI~Pl 
Y22 IU4241 e"726 DUU21 TIT (~PI• 
923 0104261 01.2614 •OY ('PI•IR4 
924 0104311 022626 CMP liP!• I CSPh 
925 010432' 010134 JHP ICR41* 
926 0814341 ~14561 ns~se OYAS21 JSR R5 1 SEHR 
927 1111441' 01177l BR DUTS2 
928 1114421 80~ ,IYTE 3 
929 IU443' 802 ,BYTE 2 
930 0114441 0B'711 SUBUI TST AI 
931 0014461 083815 BGT •r•sz 
932 0~14511 01i4U atQ !TSS2 
933 011452' 015408 NEG AI 
934 0104541 015401 NEG A~ 
935 1104561 015UI sec AI 
936 0104611 011316 SWAB ·~, 
937 BT9S21 
938 ,lrDr Elf 
939 BJT Rl 117tl 
940 fNE a'u2 377 941 HOY R,,,IHQ 
942 •ov RI, .. A~ 
943 C~R "NOR 
944 sue .. NOR1R~ 



UDR84 MACX11 VIU 23oHARo73 l.l!U 'AGt 2o17 

945 HOY •••••US14 
946 ADD •t•u 
947 ·~[ UN'U 
941 MOV •••c·~· 949 MOV •IMQ,~l 
951 IR NOOIZ ,,, 'tNOC 
9,Z 111462' 111127 111!11 89UZI I! Rl,.411 
953 1114661 311114 INE U!SU 
954 8114711 11138~ DtC R~ 

"' 111472' UUBl AS~ R~ 
95t 1114741 316UI RO~ Rl 

"' 8114761 11177, IR •••az 951 1115111 111711 !TSSZI TS' "' 919 ,IFD' uc 
961 IN! 8!912 
961 IR I'RU 
962 1 tNOC 
963 ,lrNOF tA£ 
964 ... , ... lll4U IEQ f~RSZ 
965 1115t41 11131, SilAS ., 
966 1115t61 151111 I lSI RltRI 
967 1115UI 111111. C~RB Rl 
961 1115121 11271~ 111111 SUI ll'ttRf 
969 1111161 1117tl BR 1!912 
971 1 tNDC 
971. 1115211 111711 UTISII TST u 
"2 1115221 un22 IGT NOQIZ 
973 1111241 8145e? 113511 UNts21 JSR R~t IE~R 
974 1115311 ..... , IR UNDIZ 

"' 111532' 115 1 8YTE ' 97t 1115n1 Ill 18YT! 2 
977 uesu1 111111 UNDSZI c~• ., ,. 1115361 UIIU IUIZI cv u 
979 1115411 1117U IR STRIZ 
911 1 ENDC 
911. 1 ENDC 
912 1 EDT 
9U 

37;-

UDRI4 MACX11 VB21 2~oMARo73 11!34 PAGE 3 

914 ~lSte SOURCE riLE IU 

"' I TITI.E IAI.GI~ 
916 '!'0' CNDU 
917 t ~08~ S~RR,A~DC 
911 ,lrNOF Sill 
919 , ;~o•~ l~OGU 
991 1 tNDC 
991 I I'NOF F'U 
992 1 GI.OBI. li'DI,S~t UOR 1 I SIR, IMI.A 1 SOVR 1 SIR 
9U ,ENDC 
994 111881 RIUI 
99!J ellll1 R1P•1 ,. 

IIIII I RZfU 
t97 ..... ~ •n•~ 
991 118114 R4oU 

'" IIIII' AIU5 
1111 111116 """ llll ..... , Pe~n 
lJIZ 811181 '"" 1883 118111 'Uill 
lll4 nun rz•u 
lllf nne~ FHU 
U16 ,I~NDF '~U un 
1181 1 IFNDF liAS 
1119 A~OGUI MDV .,c,~c~, 
uu IR I.Q~U 
1111 1 ENDC uu 
ll13 811142 1 . ., ... AI.OGI C~R .,.,, 
1114 1111441 IU514 I IIIII 1.00131 MQV ZCRII,R4 
111t ... ,.1 112746 ""~· MOV ti1Ufi1•1SPI 
111t 1115541 112746 U7~61 MOV 1~376U t • ISP I 
1117 1115611 124646 CMP .,,,,.,,, 
1111 1115621 116446 111112 MQV ZCR41t•CSI't 
ll19 1115661 Ul446 MOV IR41•UPI 
UZI un1e1 IU531 II.! ERR$3 
1121 1115721 uuu AS~ .. , 
1122 9115741 116666 llllll 111114 MOVB 1l1PI 1l2o CSPI 
1UJ 1111121 112160 UUII 11111.1 MOVB IUIIliiPI 
1124 1116111 1161lt ROA ·~p 
1125 1186UI 112746 UU!3 MOV tiiUnt•UPI 
1126 1116161 1U740 141165 MQY .. 411t5 I •liP! 
1127 111622• IU64t unit MOV 61"1t•IIPI 
1121 1116261 IU64t ..... ~ MQV ll,lt•ISI'I 
1129 1116J21 1U74t IU3H MQV tl823t~ 1•1SPI 
UJI 8116361 ~12746 1411~1 MOV .. 411tll•l"' 
1831 1116421 014467 IUUI JSR R4 1 I'QI.S~ 
1132 1116461 8118121 1117~11 1111161 1 WDRO I~IRo WPSJ1UDR1SDVA 

111654' UU341 
1133 

377 U34 0186561 8111161 aeu••• ,waRD O~PU1DUPII 
1135 1116621 U2S221 1117UI 1117461 ,WORD IMLR~~EGU 1 STKU 1 I'U3 1 SYMU 

1186711 1117461 1117461 
1836 111674' 1123221 eu1ii6l 1123221 1 NORD '"~R1 UD.,IMLRI UOR,'MLAI $A0~1 '"LR, UOR 
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1144 ltl186 , ... 
114, 181117 PCU7 
1146 177JI4 MQU77314 
1147 177JH ~SW•17'3U 
1148 nun ,,,., 
1149 811811 rux1 
11'1 I I'D' 
11'1 

'~U 

11'2 o1 rNDr liAS 
11'3 A INTI ,wo~o 171Ul 
11'4 ,wo~o HZ47~,a 
11" ,wo~o H1467t24 
11'6 ,wo~o H414t 
11'7 •ov "''··~· 11" HOY C~PI•tR1 
11" ~" Rt 
1168 1 £NOC 
1161 
1162 IINTRI ,woRO u ... , 
11n ,wo~o 1U42~ 
1164 1WDRD 17H6~o4 
1165 ,wo~o H414t 
116~ JMP .,~.,. 

1167 ON!S41 1WORO I!U .. ol 
1161 ,£NOC 
1169 oi'ND' 

m,,.4 1171 1111161 116514 ...... A INTI •ov 
1171 1111221 111481 MQV ·~4,RI 
1172 1111241 116411 Ill liZ MOV 2IR41oR1 
1173 1111311 IU712 MOV P;oR2 
1174 111,1321 1114U 'R A.IU4 
11, IIUS41 ,.,,.a IINTRI C~R R2 
117t 1111361 112611 MOV .,,,., .. 
1177 1111411 IU611 MQV CIPI•tR1 
1171 1111421 11UIJ AIU41 MOV RI 1R3 
1179 1111441 nun ~0~ R~ 
UBI 1111461 1n11J C~RB ·~ 1181 IIU"' UIUJ IWAB ·~ 1182 1111'2' 1U7U .... ~. liUB •n•·~~ un "11'6' IIU21 IG£ ONEI4 
1184 1111611 U27U 177"1 CHP ••31 1 M3 
111, IIU641 11241J ·~! SHr14 
us• 1111661 ,.,. .. C~R Rl 
1111 1111711 ,., .. , C~R ~, 

1111 1111721 1114U IR ONU4 
1189 1111141 11U46 SHrs41 MQV ~~t•C!PI 
1191 "'Nor tAUHV~OIV 
1191 111176• 116111 ROU41 RO~ Rl 
1192 IIUII' 116111 ~OR Rl 
119~ 1112121 II'ZU INC R~ 
1194 111.2141 112774 ·~r ROR$4 
un UU86 1 01201~ ~ov CfPI•oRJ 1.-J rJ J--1l.9t 111.211 1 186311 A5~S41 AS. ~, 

1197 eeuu• 116111 ~0~ ~· 1191 011.2141 11'zn INC R~ 

SANTI~ HACXU ¥121 2hMAfte73 11!34 PAQ£ 3•4 

1199 1112161 112774 e~T 

"~·· UBI 1 tNDC 
1281 , 1ror uc un MDV 1Mq 1 ~~ un MQV R& 1•Rj 
1214 MOY Rlr•C~JI un MOV ,,,,.,~sw 

121~ Nt~ 
.,, 

UH MOV .~,, .... ~,~ uu MOV Cft31•oRI 
1289 MOV 'RJ 1 R~ uu 1 tNOC 
1211 I 1'0' M~~OIV 
121.2 ,waRe f7JI1! uu NU UP 
U14 1 WORD e1Jnt 
1Z15 1tNOC 
121~ 111.2211 ,.,712 ONU41 TST Rl 
1217 1112221 111411 StQ ONU4 
1Z11 1112241 111215 RTS RJ 
1219 1812261 IU146 ON{$41 •ov Ri 1 oC~PI 
1221 011231• 311146 HOY ~~ .•• ,p, 
1221 el1232• 011134 JMP 'CA41• 
1222 1 tNDC 
1223 1 tNOC 
1224 I TIT~t s;MOU 
1225 , tror CNDU 
1226 I G~OB~ S~MO 
1227 Rl•h 
1228 R1•X1 
1229 RZ!IZ 
1238 R4•X4 
1231 SPU6 
1232 PC!X7 
1233 ,,.u 
12J4 I 1ror r~u 
123~ ICMOI I WORD 1711U 
123~ ,waRD V242! 
1237 1 WORD V342t 
1238 ,waRD 17UII 
1239 JMP •1~41• 
1241 1 ~HOC 
1241 , I'NDr ·~u 
1242 ICMOI •ov .,c,u 
12•3 MOV a, UP I tR1 
124< 8Gt r~su 
124' AS~ Rl 
12<6 •QY CfP)•IRZ 
1247 

·~' '"U' 1248 !R NUU 
1249 rPIUI MOY lfPI•tRZ 
12'1 ·~! ,~ .. , L-J () 3 12'1 SMEUi CMP ~&,RZ 
12'2 INE DVTU 
12'3 CMP ,, .. ,,,.,, 

' ' 



S~MOIZ MAC XU VU1 2JoMARo7J UfJ4 'AGE Jd 

1254 INE Q~T" 
1U5 Q"' ~~+~=~I o 2 C., I 1256 IN£ 
1257 QM' u·, ~~~~ ,.,., 
1258 IN£ O~TU 
1259 C~R AI 
1261 DUTS5 I RQR AI 
126~ acs '"'" 1262 NU"I N£0 Rl 
U6J ~~ss" ADO 114,' ,, 
1264 TST u 
12U JM~ fCR41• 
126~ 1 £NOC 
1267 ,ENDC 
1268 I Tl T~t SyMRU 
1269 , I'Dr CNDS6 
1271 1 Q~Q8~ 19M A 
127~ AIWU 
1272 A1U1 
127J RZIU 
1274 R41.4 
1275 ,, .. 
127t PCU7 
1277 , .... 
1278 I I'D' ''U 
1279 SCMRI 1 WORQ 111111 
1281 ,WORD 1714Zt 
1281 1 WORQ 1 ~~•2t 
128Z 1 WORO 17fUI 
12n JM' •CR41• 
128~ 1 ENOC 
12U , I'Nor "U 
12•~ SCMRI MOY e;G,AI 
1287 MDV 4~1,1tR1 
1288 a;E r.su 
U89 A$1, Rl 
1291 MQY Cl'l•oR2 
1291 81.! SMCI6 
1292 BR N~OU un PPSS61 MOV C~'t• 0 R2 
1294 ~~ T PI,SS6 
1295 SM£161 CM' R1oR2 
129t BNE O~TS6 
1297 CM' 41"1 ,,SP 
1298 BNE O~TI6 
1299 C~A Rl 
un OUfS61 ROR AI 
1U1 acs 'loiU un NECUI NEG AI 
1JU Pl. SUI AOO lfoSP 
1314 TST Rl 

LjOl-j 1315 JMi' 'IA4t• 
1U6 ,tNOC 
1JI7 1 ~NDC 
1308 I TIT~£ so•~·~ 

- ------------------- -
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1319 I I'D' CNOS7 
1311 
1311 ,;1,08~ DB~£ 
13U RIIU 
1313 R10•1 
1314 R2U2 
1315 R3U! 
1316 R5U5 
1317 . 08~£1 MDV 2CA,tR2 
1318 MDV cRzt•oRI 
1319 MDV eRz, R& 
1HI C~R RZ 
1321 C~R R~ 
1322 RTI R' 
1323 ,[NQC 
1324 I TIT~£ SOC I" 
1325 ,,,or CNOS8 
1Ht o G~OB~ SCC!oiRC! 
1327 ~nu 
1328 R1n1 
1329 R2PU 
133~ R!Pn 
1331 R4,.4 
1332 R5•U 
1333 SP••6 
1334 PC••' 
1335 NUMENOol 
13~~ PDINT~p2 
1337 CIUTS.4 
1J38 B£XP•6 
1339 ESIGNU, 
134B SIONoU, 
1341 t£xP•12, 
1342 P•31 1 
1343 D•32 1 
1344 tRP•26', 
1345 ~£NOTH!U'1 
1346 TtMP•~ENGTM 
1347 RtsU~hP 
1348 SURT!36 1 
1349 ~NO• START 
135B SRCII cv •I"' 1351 INC .,, 
1352 IR CNYII 
1353 lOCI I c~~ •I'" 1354 CNVS8 I MQV Rlo•CI~I 
1355 MDV N1o•CI" 
1H6 MOY ~i,•l!'l 
1357 MQV ~~ .. ,,,, 
1358 MDV R4o•ll" 
1359 MQV Rfo•C''I 

L.foS'" 1360 c~~ •1"1 
1361 CI,R .,,, 
1362 cv •1"1 
1363 MOV lt,.,oUPI 

:'1 
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U64 ~OY 1~1 1 ,eCSPI 
uu c~~ .,., 
U6t c~~ .,,, 
1U7 HOY I!ART!~,,U uu AOO ~'"GTM C I' I 1 tNO CSfl 
1369 ~v "' UYB C~" "~ 13n C~R A2 
1372 cv A~ 
U7~ IC~SII HOYB (R,. 0 A4 
1374 IIC 1&77UI,R4 
137' CHPB ,.!.•' 
U7t INC n•u 
1377 CMP R' 0 ITARTC"l 
1371 I~T SGNU 
1379 JMP I'RU 
1JU SGIUi CMPB fll!·•·· 
1311 ltQ PI,OSS 
1382 CMPB R!tl' • 
1313 INC NGKU 
U14 INC IIGNCfPl uu tR '~on 
1Ut NX,SII HOYB (R,l•oA4 
~387 IIC 1&77611 0A4 
Ull CMPB "!••' 1389 BNE NGK$8 
1391 HOY lfi 0 R! 
~391 NCKSII CHPI .,, ,, il 

U92 II.T P~KU 
1393 INE NNU! 
1394 TST AI 
u" BNE NNIU 
U96 TST A~ 
U97 INE NNiU 
1398 TST A2 
U99 liNt NNU8 
1411 TST ·~ ~411 ltQ ri,OU 
1412 NNISII CMPB "'•''! 14U BGT EXCU 
1414 ate alGI T~!SPl 
14" IGE A2111 
141t INC E~XPI!Pl 
1417 u 'l.ase 
1411 AZIUI lUI ····"' 1419 JIR Py 0 H~'II 
1411 J$~ •;,vru 
1411 A aD R! 0R3 
1412 AOC ~a 
1413 AOC A& 
1414 AOC •• '-! 0 fo 14U r\,OSII CMP R,, tNQ!SP) 
1416 BI,T NXTU 
1417 "0V R,,,,~ 
1418 sc~uc TST AI 

---------------· ---- ---------- ------------·~ 
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1419 '"r s;ua 
1421 TST ., 
1421 BNi: ·~158 
1422 TST R2 
1423 '"' s~ua 
1424 TST ·~ 142, I til ZERSS 
1426 sctsa 1 CHP ·~Po A' 
1427 BNt NOPU 
1428 sue PISPloEEXPcSPl 
1429 NO, I I TST POINT~ !SPl 
1431 BNt PNUS 
1431 HQV OliPlo•SP 
1432 PNtUI sue POINTI,CSPI 1 1SP 
1433 SUB ISP o tgXP I ~p l 
1434 8GT "~I.U 
1435 a~ t DlVU 
1436 JHP 'I.TSI 
1437 MUI.UI CHP Rll 0 13\~62 
1438 BHI HOVU 
1439 J$~ Pli, "~"a 
1HI INC 8'XP11Pl 
1441 ousa1 ate tEXPC'P l 
1442 .GT M~l.lt 
1H3 JMii ri,TU 
144~ MDVIII JSR P~, M'!U 
1H5 ADO f~ 1 BEXPCSP) 
1446 IR 0~1$1 
1447 PCKSII CHPB --~~~~I 
1441 BNt tRRU 
1449 PTrSII TST POINT~ISPI 
1458 IN£ tRRU 
H51 MDV R5 0 POINTLISPI 
1452 BR '1.011 
1453 ERRS II COMB [Rh1l SPI 
14'4 !ERSil CI,R Rll 
14" CI,R R~ 
1456 CI,R Ri 
1H7 CI,R "3 
1451 JMP sf••• 1459 uesa1 CHPB "!••'!; 1461 BtQ txna 
1461 CHPB R~oi'Q 
1462 BNE ~R"U 
1463 txtsa1 HOY R, 1 tSP 
1464 OtC ·~p 
1465 HOY R~, TEMPI !PI 
1466 CI,R ·~ 1467 CMP R,,,NUCSPI 
1468 BGE tRRU 
1469 MQVB IR'l•oR4 

'707 1471 SIC f&176U,R4 
14?1 CMPB 

"'~··'· 1472 •n erne 
147J CHPI .. !.•'. 
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1.474 INE '""" 1,475 IN~ EIIONI"I 
1.47~ ErUII CM, R ,CNQISI'I 

) 1.471 IGE C~RII 
1,471 tr2SII MOYI I~"•IR4 
1.479 IIC 1'176 .. ,R~ 
1.481 ENMIII CMI'I R~ll' 
1.411. INE '""' 1.412 MOY t!I 1R! 
1.413 ENUII CM'I R!,t'l 
1.414 ·~' ERR$1 
1.415 CMI'I R!,l'! 
1,416 IGT ~RRII 
1.417 lUI tti,R! 
1.411 

··~ "' 1,489 AOD Rf,R4 
1.4U AI~ Rf 
1,49l AI~ Rf 
1,492 ADD R~,R3 
1.493 CM" Rf,C~QIII'I 
H9~ ·~r ,~ ... 
1.495 ,,, 

CIIGN"" 
1.4tt ICQ CNIII 
1.491 NCI Rf 
1,491 ENIIII ADD Rf,EE~,CS~t 
1,499 MDY f'M'CI'hRS 
I,UI ~"". IG~II 
I.Ul DIY$11 TIT Rl 
1.512 ·~T OYUI 
lU3 DYI$11 OE~ ·~·"',, 1,114 ~·~~ ,;,~'Ill 
1.5., .,~ D¥111 
~,,.. DYUii MOY ., ... ~4 
1.U7 ~·~~ I'Q,RIIII 
uee HOY ~~~••IIPI 
1.589 HOY AI, oCIPI 
uu HOY "'•·"~' 15ll HOY AI,•I,PI 
15U DY3SII ~SR PQ,RI II 
l5U c~c 
151~ ~·A ,.g,RIIII 
1.5U HOY t2,R5 
1.51t c~c 
1.517 0¥4111 ~IN PG,RIIII 
l511 ADD """A3 
1.519 AOC Rl 
1.521 AOC "' 1.521 AOC AI 
1522 ADO 4i.,IIRZ 
1.523 AOC "' 1.524 AOC AI tttJr 1,525 ADD .,.,,,~~. 

1.526 AOC AI 
1527 ADD ''"•"' 1.528 DEC A5 

SDCIBl MAC XU Yl2l 23eMARe73 uta4 ,.., hll 

1.529 SGT DY411 
1,5JB 0£~ R4 
1531 IGT DVUI 
1,532 ADD .,;,·~ 
1.533 

·~· ·~·"·"'"' 1.534 INC EEX"CI,I 
1,535 ·~! OIVU 
1.536 r~t111 DEC .,."''' 1537 ~·A ,;,vru 
1,531 ace '~"· 1,539 ADD tUI,IUPC,I 
1541 a~e UNOSI 
1.'4~ CH" BUP UP I, •377 
1542 BG! ov~n 
1543 C~RI ~~ 
1H4 .... Ra,R~ 
1,545 IN AI R~ 
154~ eve R~ 
1547 II II R,,RZ 
1.548 INA I Ra 
1549 eve Al 
~.~,. 

··~· 
RI,RI. 

1Ul SNAI Rl 
1552 c~~~ Rl 
1553 BISI I~X'I I" I, Rl 
1554 INA I AI 
1555 ROR liON II' I 
1556 JSR :i•RIIII 
15" AOC 
~.~,. AOQ "a 1559 AOQ R' 
1U. •o~ Rl 
1561 av, DUll 
1562 IC~ OYRIO 
156J STUll T$T8 tRrU~I 
l564 an D"A$1 
1565 RO~ A2 
1566 •o~ Rl 
1567 AOC AI 
1.561 IV' OyR$1 
1569 ICI OYAII 
1571 MOV AI,RZ 
1~71 MOY RI,,R3 
1572 DPRSII MOV RI,R£11/~TI"I 
157J MOV Rl 1 REIU~ T•IC SP I 
1~74 MOV Ra,RE!II~h4CS, 
1575 MOV Rf I REIII~ '*•CSPI 
157~ ADD ,,.,,,, 
1577 MOY I!I'I•IA5 
1578 MOY ,,,,.,A4 
1579 MQY ,,,.,.,A3 

I-f act 1~81 MOY III'I•1AZ 
1581 MOV I'PI•IAI. 
1582 MQY ""'••AI 
1.5U TSTI .,, 

t ~ 
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U14 lEI """" "" •ov ,,,,.,~,.,, 

~,.. MOY ,,,,.,.,"' 
U17 111111111 110~ ,,,.,. ,,.. 

"" p~ 

"" OYIISII 
~,,. UNDIII JKI' CIIRSI 

'"~ M54SII CKI' RI,IU~IU 
U92 •~o KUII 

'''~ o~c 
"'4 Jill l'~oRIIII 

~'" INC 
1 •••••~c'" ,,. ., .. , MOY lllt•CIPI ,,,, MOY "''""'' ~,,. MOY u,.,, .. , 

~'" KOY "'•"''"' u•• Cl,C 
Ull. Jill I'Q,Rifll 
UIZ Cl.C un Jill I'Q,RIIII 
u•~ Ill •uu un Ml.,SII MOY "''"'''' Utt MOV "'•"'I"' Ul1 KOV Rl 0 oC I') , ... MOV "'•"'''' ltl' Jill •Gol.rfll 
lUI JSR "G•l.' u 
lt1l M5ASII AOO Cf'l•tRI 
UI.Z ADO Rl 
ltlf AOC "' ltl! AOC "' u" AOO CIPI•tlll 
l61t AOC "' U17 •oc Ill 
UlJ AOO ,,,,.,Ill 
lU' AOC Ill 
UZI ADD "''.'"' uu IITI p~ uza VUII 

··~ "' ltl' 1101. liZ 
lU~ 1101. "' 1.125 1101. Ill 
1Ut RTI I'Q 
lt27 """' "0* Ill 
uz• ROll "' ua' IIQR Ill 
Ull 11011 "' Ull "" I'Q 
1.132 ,,NDC 
Ull I TIT I.E IDCOI! 
ltl4 ,1ror CNCIU '-/10 lU5 
Ult ,;1,011, ''co, ·~co, s;co,s~co 
lU7 RltU 
~631 "'""' -------- ... -- -- ----- ---
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un Rhl2 
1641 RIU3 
1641. 114PII4 
1642 "''u l643 ...... 
l044 I'CU7 
l645 POINT!2 
1,04~ IUPo4 
1.047 EEXP•6 
lt41 TYI'E•U, 
U49 1'•1,6, 
1651 D•U, 
n51. l.wtl·, 
1652 sou·, 
un s;cot MQY •!IUfoRB 
165~ BR ·~019 
U55 srco• Cl.R Ill 
16" IR XQOS9 
1657 SOCOI •ov C§l'l•tRI 
1651 •ov C'l'l•tRl. 
16" MQV CfPI•oRZ 
1661 MQV 

·~"·"' 166l. MOV 1!2U~ 1 n• 
1662 MOV R!o•C''I 
1663 MQY 4CS,IoR4 
166! MOY 111,41!'1 
1665 IR x;n• 
166~ IECOI KOY ·~UII 1 RI 
1667 XCOS91 MOV CIPI•tRI 
1668 MQY CfPI•tRl 
U69 MQV ,,,,.,.1 
1671 MOY Rfo•CIPI 
167l MOV "'•"'''' 1672 Cl,R ·~ \671 MQY R~o•CIPI 
1074 Cl,R R4 
1675 XCU91 •av d,.,, .. , 
167~ Cl.ll .,., 
1617 Cl,R .,., 
1678 CMP •IIPlo•CS,I 
1619 AOO SISPit~CSI'I 
Ult •ov .,,,, .. 
168l Cl.U91 MQVB ·~ 1 C~IJ• 
1612 CMI' Rl 0 l.CI1'1 
16U 11.0 C~EI9 
l,684 ROI. ., 
uu ROI. .,, 
Ul~ IWII ., 
1611 •ova RltBUPC'SPI 
Ull INE NNU9 
1089 Cl,lt Ill 

t-/11 1691 IR NODI9 U'l NNIS91 .,c 
16'a ROR ., 
un C~lll "' 
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U94 IN AI ~i un I lSI ~ZaRl 
1t96 eva ~i 
U97 SNAB R~ 
U91 IUB R~aR2 
U99 CI,RB R~ 
17U IN AI R4 
1711 IUB R!aR~ 
HU eva R4 
HU SUB tiii,,~XP(IPl 
1714 BI,T OlY$9 
1715 Ito ~OMS9 
1716 MUI,Sfl TST ~~ 
l717 II,T MI,U9 
Hll AS I, R4 
1719 ROI, R~ 
1711 ROI, R2 
1711 ROI, R' 
1712 a'c I'XPCfP) 
17U 10! MUI.U 
1714 IR ~QHS9 
1715 MI.U91 ~·~ P; 1 M4~19 
171~ INC t'XPCIPI 
H11 lUI lfaBEXP(SPI 
1718 IGT MUI,$9 
1719 ua NOM$9 
1721 DIYUI CMP R~ 1 t1!6U4 
1721 BHIS DYl$9 
1722 CMP ,,.,( ,,,, ••J 
172~ BG! DYU9 
1724 ~SR ';•"'!" 
1725 DEC E~X'CIPI 
172t ADD lialtX'CSP! 
1727 IR DVII9 
1728 DYiS9 I ~SR PG,RITI9 
H29 DYU91 INC BCXPCfPI 
l731 INC OlY$9 
1731 NOMS91 cv u 
1732 NOU91 ~~R PGaH5!19 
1733 ~~~ P;, Ml,fS9 
1734 TST Rl 
17U ·~t ~0019 
l736 DEC E'XPCfPI 
1737 IR NQU9 
1731 NOOS91 TSTB T~Pti~P I 
1739 Btli r~u' 
l741 RO~B T~P£1!PI 
1741 ICC E~TS9 
1742 TST E~XPCfPl 
174~ BI,T E~TS9 
1744 CMP E'XPC~PI1DISPI '/!)... 1745 BGT £~U9 
174~ CI,~B TYPEC~Pl 
1747 SUB •!ai.CtPI 
1748 sue E£X"~PI1D!SPI 

--- ---~-- -~--------------··------·---- ------~------· 

sDc0~4 MACX11 U21 23oMARo73 11134 PAO£ Jo14 

1749 CI,R PISPl 
1751 rrn9 1 MOV E~XPI ~p) 1 R' 
1751 rPU91 ADD Dl"l 1U 
1752 ADD P(SPltR5 
1753 ~SR PG,RUQ19 
1754 MOV I.ISPltR' 
17" sus D(S~l1R' 
1756 TSTB TY~ttfPI 
17" BNE r~,., 

1758 ADD E~XP!~P) 1~CSP) 
1759 e~E r~,., 
1761 sus ,,.,,,~, 

1761 SUB tZ1R' 
1762 

"'~ P'a!SNS9 
1763 BR r~319 
1764 rr"'' SUB ·~• R' 1765 JSR P~1 UN19 
1766 MOYB "'I'"''· 1767 •ova ·~" ,~,. 1768 rru•1 CMP R5 1 1,C~P) 
1769 BHI$ rns9 
1770 MOVe t18,CM5l• 
1771 ~~ r~••• 1772 rrsn1 MOY ~,,,.~, 

1773 lUI DISPl ~~' 
1774 DtQ u 
1775 •ov ~.,PO I NT! 0 I 
1776 TST P~SPI 
1777 BGT r u• 
1778 INC Rf 
1779 rrntl SUB P(S'I tR' 
1781 JSR P;, DG!19 
1781 TSTB TYPt!fPl 
17U BtQ DNU9 
1783 BR E~E$9 
1784 tDTS91 sue 

·~··· ·~, 1715 CI,R R5 
178t T$T Pll'l 
1787 II,C r~u• 
1788 MOY 011'1 aR' 
1789 ADO P(IPitR' 
179; ~~~ Pg,RUQif 
1791 MOV I,(S~)IR' 
P9i sue DliPlaR' 
1793 DEC R' 
1794 MOY R5a~OINTI"I 
1795 lUI PIIPltR' 
1796 DtC R' 
1797 JS~ P;, UN19 
1798 ~SR Pg,QGfl9 
1799 trn•• SUI P(IPltttXP!SPI 

tf/3 181g MOV ~I'PlaR3 
1811 MOYI TY'£•~1SPl 1 (R~I• 
1812 MOY E~XP! fli') 1 R4 
1813 BGt EX'S9 

'-1)+ 



socoe, MACXU YIZl UoMARo73 11134 PAGt 3ol5 

1814 ~tG R4 
1815 MOYB t(o,CMSI• 

u•• BR EXl$9 
1117 UPS91 MOYB ,, I (MSI• 
uu EXi$91 MOYB •(e,•~s 
un tX3191 SUB '"• .~4 
1118 ·~' tX~S9 
111l I~CB IHS 
l8U BR tX3S9 
1113 EX2S91 AOO t72,A! 
1114 MOYB R!I11HSI 
1115 ONU91 AOO •!, ,s~ 
111~ MOY ( ~,,., ., 
1117 MQY 1,,,.,.4 
1111 MOY CfPI•otl"l 
1119 MOY lfPI•ftiSPI 
1121 CHI C'PI•oCSP)o 
1121 RO~ liP I• 
1122 ATS "' 1123 "'"'' MOY R,,•IIPI 
1124 MQY Ri,o(IPI 
112' MOY R~o•lf, 
112~ HOY R!o•IIPI 
1127 JSR PQ,Rifl9 
1121 JSR PQ,RIIS9 
1129 AO~ R! 
lUI AOC ·~ UH AOC •a 
1132 AOC ~~., ••• 4 un •oo 
1134 AOQ Rf 
11n AOC •a 
1Ut AOC Rl 
1U7 AOC Rl 
lUI AOO CIPI•oR3 
1139 AOC Ri 
1141 AOc Rl 
1141 AOC Rl 
1142 ADO ,,,,.,.a 
U4~ AOC ., 
1144 AOC AI 
114f ADO (~PI•oR1 
114t AOC Rl 
1147 RTS PG 
1841 "4"'' MOY 

'""~' 1149 JIR PG,Ril" u,. MOY R!t•l _PI 
1151 HOY R3 1•tiP1 
1151 HOY Rlt•I,PI 
11'~ MOY R't•lfPI uu M5U91 JSR PQ,Rifl9 1-/!t-f 11" JSR PQ,RI!I9 
1"~ MOY U,RI 
1157 M52S91 ,JSR PG,RIIS9 
1UI ADO 6(.,1oR4 
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1859 •oe R~ 
1168 AOC R2 
1161 AOC Al 
1162 ADO 4(S,oR3 
1163 AOC Ri 
1164 AOC Rl 
116, ADO Ztl,oRZ 
116~ ADC A& 
1167 ADO ,,,, ., 
1168 Dtc Rl 
1169 BG! "'319 
l871 DtC ., 
1171 BGT "''" 1172 ADO ,,., 's~ 
117~ •n PG 
1174 M~IS9J MQY R5t •I ~~I 
1875 MQY t3,R5 
1876 MllS91 A8~ R4 
1177 •o~ ·~ 1878 •o~ 12 
1879 •o~ ., 
18U •o~ AI 
1811 DEC ., 
1812 IGT "'"' lBU MOY ,,,,.,., 
1884 RTS •; 
1185 EARS91 TS! ,,,,. 
1886 MQY S(S'IoR3 
1887 MOY ~,.,, .. 
uee TSTB TYIEif~l 
1889 au •1••· 1891 AOO •!·~· 
1891 tTSS91 MOYB ... ,,~,. 
1892 CHP R~ 1 R4 
1893 •~o SySS9 

"" COM TYPtc fll un lA ON~If 
189~ AUOUI CH' ~~.u··, 
1897 e;T ·~u• 1898 MOY R' 11UP•I•!tSPI 
1899 IU ·~319 
1911 ·~! ·~n• 1911 MOY Rlt•I,PI 
1912 MQV ·~ .. ,,., 
19U MOY ·~ .. ,.~, 
1914 MOV ·~ .. ,,,, 
19U MOY R!t•CI~I 
198t MQY ·~•uu 1 R~ 
19e7 cv ·~ 19U e~• ., 
1919 CI,R R4 

!f/.5 19U ROrstl OEC •C•••••a•u·, t $~ 1 
1911 ''a ROOn 
1912 ••• PGo M4~19 
191~ JSR ~;, AITI9 



SOQOI~ "ACX11 VU1 2~oHARo73 111~· ~Ut ~•17 

~914 Jl~ PQ,~IISf 
19U Jl~ P;,RIIS9 
191t IR ~Q'" ' 1917 ~DOS91 CL~ ~· \ 
1911 ADO ,,,, .. ~. 
1919 ADC ·~ 192i •oc R2 
19U AOC R1 
192~ ADO C§PI•IR3 
192~ AOC R2 
1924 AOC R1 
192, ADD ('P1•1RZ 
192t ADC R1 
1'27 ADD ,,,, .. ~, 
192t AOC ~· 1929 ADD CIPI•IRI 
1931 RUtS91 CHP t11,, ~· 
1931 B;T R~U9 
1932 INC t'XP•iiCSPI 
193~ RUlS91 RTI ,~ 

19H RU3$91 ADD ,,,RI 
19U IR ~~~~· 193t ISNS91 CHP, ., .•.• u,,,, 
1937 tLD S'CI9 
193t RDR ••tel~ I 
19~9 tee I§RI9 
1941 MOVt :;···~' 1941 IUS91 INC 
1942 RTI p; 
194~ SPes•• RQR 

···~~~· 1944 ICI ERR$9 
1?4, INC u 
194t CHP •• ,&•2CSPI 
1'•7 ILO tRRS9 
1''' RTI PQ 
1909 OGIS91 CH, 

*11, ·~· 1UI e;T OWU9 
1"1 HOY& ''1• ,~,,. 
1U2 lUI 

·~·· ·~· 1"~ OGiS91 CMP POINT•2CSP1 1 R5 
1'" INE 0~219 
1"' MDVI ·~·. "~"· 1'5t OGtS91 CHP L•tct~J,R5 
1U7 BLDS OIG19 
1'" OG3S91 ADO tti,RI 
1"' MOVI Rl, CR~I• 
1961 CLR Rl 
1'61 JIR PQ,H,!U 
1962 JSR PQ,HL~U 
196i IR O'iU' 
1964 DIOS91 ~TI p; 

i/6 19U Rlt$91 CLC 
1U. •D~ •1 
1967 RQR R2 
1968 RQR ·~ 

··----~------- ---- --· -- --------------~-------------
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1969 ROR •• 1971 ., p~ 
1971 ,tNDC 
1972 ,toT 
1973 

'-/17 

': ·-
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1f14 
1f1f ,,. 
U11 

'"' 1979 
HU 
'"' HU 
'"~ HU 
'"' 19St 
1987 
HU 

''" "'' '"' 1991 
199~ 

'"~ 199, ,,. 
1997 

''" ''" Uet 
2111 
zen 
U8~ 
ZU4 
ZIU 
ZUt 
ZU1 
zui 
ZU9 
ZIU 
2111 
ZIU 
ZIU 
zu• zu; 
ZUt 
ZU1 
ZIU 
ZU9 
zni 
2121 
ZIU 
212, 
UZ4 
zed 
ZJZt 
2121 
2128 

IOI,ijU 

2129 
2131 
2131 
2132 
ZIH 
2134 
213, 
2136 
2131 
UJ8 
2139 
2141 
214l 
2142 
214~ 
2144 
214' 
214~ 
2847 
2148 
2149 
2UI 
21'1 
2152 
2U~ 2.,, 
u5; 
2150 
zt51 
U'8 
21" 
2168 
216l 
2162 
2t63 
216~ 
2165 
216t 
2867 
2168 
2169 
2il7B 
21171 
2172 
2173 
2874 
21, 
217t 
2171 
2171 
2879 
2181 
2181 
2882 
2183 
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I TITI.t 
.1ror 
,;I,DII. 
I I'NDF 
1GI.DBI. 
1 tND~ 
NIIU ., .. , 
•uu 
M31U 
•4U4 .,.., 
SPU6 
PC!I7 
ruu 
ruu 
run 
r3wU 
"'Nor 

DI.OGUI MDV 

'" DI.OGI CI,N 
1.001111 MDV 

MDV 
ADO 
MOV 
MOV 
HOY 
•ov 
sue 
•ov 
MOV 
HOY 
•ov 
91,~ 
AS I. 
HOVB 
HOV8 
NON 
HOV 
HOY 
•ov 
HOY 
MOY 
HOY 
MOY 
•ov 
HOY 
•oY 
•ov 
MOY 
.ISM 
1 WORO 

11134 PAGE 4•1 

I WORD 
I WORD 
1 WORO 
I WORD 

XPOUII 1 WORO 
I WONO 

1 WOMD 
I WCRO 

,woRD 
fRRSUI ADO 

.IS A 
IR 
,BYTt 
,8¥Tt 

RUSUI •oY 
•ov 
IR 

STMSUI •oY 
•ov 
MOV 
MOY 

STCSUI •ov 
•oY 
•ov 
•ov 
o'c 
IGT 
•oY 
JMP 

UPUII •ov 
•ov 
•ov 
•ov 
.IHP 

SCLSUI C~N 
IJU 
lUI 
JHP 

DUPSUI •oY 
•ov 
•ov 
•oY 

""' P~tsUI •ov 
HOY 
•oY 
HOY 

""' EXISUI OHB 
II,! 
HOY 
•ov 
MOY 

SQI.GI~ 
C~OIU 
OI.OG 1 OI.OCU t SENR 
"U 

USIC SOURCE rii.E tU 

"OI.S~o UOe, !SID, IMI.O 1 lOYD 1 S I Do SPDPR4 

rPu 
•PCo•lSPl 
I.DGU~ .,,, 
R'o•I~Pl 
2(N, 1M4 
·~·,oR! 
1\4,72o•ISP! 
1l73721o•ISPl 
ti7UP I •I ,, 
tU16!lo•ISPI 

·~ .. , 
•IA411•19Pl 
•IR4li•ISP! 
•IR4) 1•ISPI 
•IN4ll•ll'l 
tR"SU 
UP 
tiSPI126, ISPI 
l~llo\(SP! 
•§P 
'1"1!'1"''" 
113177\o•ISPl 
UU3!3o•ISPl 
U480!'1•ISPl 
1!'1 (,,,.,,,, 
1!', ,,,,.,,, 
14'1 1Spli•ISPI 
1!'1 (Spl 1•ISPl 
1l'71!So•I!PI 
UU71\o•ISPl 
11123!3 I • IS PI 
1141f!' 1"1 ,, 
R!1SPQI,S~ 
IUDo~PS1I1 SAOB1 lOYD 

D~PSUoDUPIU 
IMI.D 
SPOPRO 
NtOU~ 
SHI.Do lA DO 1 SHI.0 1 UDO t SMI,O 1 $ADO 1 SHI,O 1 SADO 
SMI,O I uoo I IMI.D I uoo I «MI.O I SAOO 

IQI,SUo S !DoP1,2U~, IHI,O 
s•oo,~xssu 

m~:~~ISU 
AS 1 stU 
tROUil 
4 
3 
•;ONS~t•8 1 , ~4 
17 1R' 
S!CSU 
·~.-~~~~ 
A~o•C~~~ 
•1o•<~Pl 
Rlo•CfP) 
•(Rflo•ISP) 
•IA4) 1•ISPI 
•(R4lr•ISPI 
•CR'lr•CS~l 
R5 
S!MSU 
IXPOS\Io R4 
•INf)O 
<WPl•oza, CSPl 
c,,,.,22, csPt 
(~Pl•122, (SPl 
C''l•oU, I!Pl ., .. ,. 
o(SP) 
12',CS~lo•SP 
·~u.n• 

''"''" 6(SPlo•I!PI 
6ISPlo•ISP) 
61 SPI 1 • I SP) 
6(SPI 1•ISP) 
.,.4 ,. 
o~f,72o•ISPl 
tl73721o•ISPl 
U7V27o•ISPl 
IUU~lo•l!" 
•IRfl• 

mm' 
•ti4U2o•ISPl 
t~244!7o•ISPI .. ,,~ ... ,,, '-119 



SO~Ge~ M4CX11 Vl21 23oH4Ro73 11134 ~ACE 4o2 

2184 MOV 113771tt•(SP! 
a nil ~"~ fiR• I• 
2186 ~GUUI ~OY ''''''"' zn1 ~av '''''•"1 Zle& ~av '''l*tRZ 
2U9 ~OY ~~~)+tR3 
2e9e ERQIUI ~ov ll~l•tR' 
2891 rST ,,~,. 

U9i RTS "' ze9J ,tNOC 
21194 olrDr ,u 
2119, O~OGUI ~av .,C, R! 
2119t 'R ~OGUI 
2197 D~OGI C~R R! 
2191 ~OOIUI ltTD 
21'9 "!I 
ZUI •ov ·~con•,R• 
2121 ~DO fZIR'!tF2 
2182 crcc 
zu~ ~~[ tRRSI,J 
zu• ITU~ rz 1 R1 
Z1U ~OCIO RA·'3 
21St HU~O I .,,,~3 
2117 ~OUP •• ,,2 
2111 ~DO rz,r1 
U19 IUIO ~~·~·~2 2118 lDOO IRII+tn 
21U DIVD ,,,,2 
2112 ~DO rz,n 
21H ~U~D '1•'1 zu• MQV lttR1 nu ~DO (RI)+t'l 
ZUt XPOSUI HU~O '1•'' 2117 OEC Rl 
2118 ADOD '"'''·~· 2119 IGT XPOIU 
2121 MU~D ra,re 
2121 ACDD '"'''·~· 2122 ADOD '3•" 2123 TST R. 
2124 at!i ~QTSlf 
21n •u~D !RII 1 ~1 
Z12t ~GfSUI ITO "•"'''' 2127 •ov !IPI+IRI 
2128 MQY ('PI•tR1 
212? ~av '''l•tRZ 
2131 MQV I'PI+tRJ 
2131 RTS "' 2132 ERRSUI ~IR R~ 0 IERR 
ZU3 RTI "' 213~ ,UTE 4 
un 1 8YTE 3 1-(J.O 213t rcosu1 1 WORO 1!1161t87UZ7 
2137 ,WORO H372&t 147~72 
2138 ,WORD I!'IU 1 1U363 

~--------- -------- ~--···------------------- "------ --- -----

so~ an MACX11 Yl21 23oHARo73 11134 PACE 4o3 

2139 1 WORO 1U77lt15714' 
2141 ,ENDC 
2141 I WORO I~H'~ t 1.~~270 
214i I WORD 1~110to17H70 
214~ 1 WORO ~~,.,~,a,~n1 
2144 1 WOR0 HHUt111U' 
214' 1 WORO ~~,·~• 11U53 
214t 1 WORQ Btl~~~~ l3'4t' 
21H 1 WORO 1~7622' 144436 
214f ,WORD 1117~1t 1 163U% 
2149 1 WORO ·~771!t14~S14 
2151 1 WORO 1H4,_, 1U773 
2151 1 WORO ·~·ua ol2'2'~ 
2152 1 WORO 12'2•7,104643 
2153 CONSUl ,woRo e~un,uuu 
U'~ 1 WORD nnu,uan' 
21" , ''or "U 
21'~ , wo~D U766~ti7U27 
21" I WORD 17S72lt 14H72 
215e I WORD ·~,7~t ,1,730 
2159 1 WORO U4461, 124!62 
2161 ,CNOC 
2161 ,tNOC 
2162 I TIT~E IQNTU 
216~ '1'0' CNDI1l 
21 .. , a~oe~ IOINT 
21"' RltU 
216~ RUU 
2167 ~ZIU 
2168 ~3U~ 
2169 ~ .... 
2171 R'eu 
U71 ., ... 
2172 MQ117HU 
21n A~WI177SU 
2174 ratu 
21" ru•1 
217~ oi'D' ,u 
2177 ID!NTI 1 WORO HIIU 
2176 ,WORD 17242t 
2179 I WORD 171467,4 
2181 , WORO 17414! 
2181 ~·, IIR41* 
2Ui I WORD ~!12Urlr1 1 1 
2183 ,tNDC 
2184 oi'NDr r•u 
2185 SO INTI •ov I~PI+tRI 
218~ •ov 13Pl•tR1 
2187 •ov ll'l+tR2 
2US •ov "''''"3 2189 •ov ~~o•CI'I 

tj;J../ 2191 •ov ~,,., ,, ' 
2191 •ov RI 0 R4 
2192 RO~ R4 
2193 c~~· R! 



SONTU ~ACX11 Yl21 2~·••Ron UIH ,40£ ••• 

U94 I WAS ~! 
21'' lUI •a,., "• 
219t IGC ONEUi. 
U97 CM' 1•71, ~· 
2198 ·~' SH,.U 
2199 c~~ ~· 2201 c~~ A~ 
2211 CUIUI c~~ AZ 
2212 C~A ~~ 
22n u ONU1~ 
2Z04 SH,.UI 
n., ,lrNor UUM~~DIV 
Ult HOY ~~ .. , 
2217 CM' ••n,,~• 
2211 ·~' AO~JU 
2219 en cnu~ 
2211 ADO •u,,u 
22U HOY A!oR' 
2212 RRlSUI ~0~ Rl 
22U RQR A~ 
2214 INC ~4 
22U ·~' Riinu 
221t ASUUI •s~ ~l 
2217 ~0~ ~· 2211 INC "' 22U ·~! •ina 
2221 IR C23SU 
2221 RQUUI RO~ R2 
2222 AQ~ -~ 2223 INC u 
2Z24 8~! AQRI1l 
222il ASLI111 AS~ ·~ n2t RO~ R2 
2227 INC ~' 2221 8~! ·•~•u 2Z29 1 ENOC 
azu ·1'0' EAE 
2231 ~OY IMQ 1 ~~ 
2232 1 £NOC 
2233 ,1ror ·~~OIYIUE 
2234 CM' .. 32,oR4 
223, I~T RUSH 
2Ut 8£Q cusa 
2237 RI!IUI ADO 131,.~! 
2231 ,lrDr M~~DIY 
22~9 ,WORO 11311! 
2241 NtQ R4 
2Z41 1 WORO lhlf! 
2242 1 £NDC 
224~ .I'D' Ut: 
nu MQV ~1. ··~ 2245 "OY .... ,~,, if;J.?-az•• •av ~!oUUH 
2247 NEC ~4 
2248 •av •!o UAIH 

- ... -~ --~---·-- ---- - -··------

SONTI2 ~•cxu Vl21 23oMARo7J 11(34 PUt 4•' 

2249 HOY CR,)ooAI 
22U HOY IR,, R~ 
22'1 1 £NOC 
22'2 IR C23$1l 
2Z5~ 

·''D' •V~DI v 22,4 R23SUI ,wo~D 17321! 
22, N[C R4 
225t ,woRe tiJZI! 
2257 ,tNOC 
2258 •I'D' £4£ 
22" R231111 HOY RJoiR' 
2268 •OY R2ooCH'I 
2Z61 "OY R! 1 1U~H 
2262 N£0 R4 
2263 MQY R!jiU~H 
2264 •oY '"''"•"2 226, "DY '"'· ·~ 226t ,ENOC 
2267 ,tNOC 
2Z68 DNUUI MOY c ~,, .,., 
2269 •oY IS'I•oA4 
2278 •oY R~o•C~'I 
2271 •OY A2o•C,,I 
2272 •oY Rlo•CfPI 
2273 •oY Al 1o(,,l 
2274 .~, OCA41* 
22, ,tNOC 
2276 ,tNDC 
2271 , TIT!,£ S0~12 
227t ·1'0' ~~osu 
2279 , a~o•~ SQA, $lRR 
22!1 A4'U 
2281 _,,., 
22!2 I PUt 
228~ ruu 
228• ·1'0' rPu 
22!, so~ 1 ,W~RO 1781111 
2Z8~ 1 WORO 17J42t 
22!7 

1 WORO Hill I 
2288 lVI ovnu 
22!9 

1 WORO 17414! 
2291 JMP I(R4)0 
229~ ,ENDC 
2292 ,lrNor P'U 
Z29J lORI AO~ 4(5, 
2294 AOC 21"1 2295 AOC .,, 
2296 ICI OVRIU 
2291 lVI ousu 
2298 DR{$121 MOY (''l•o2CSP) 2299 MOY C'P)oo2CSP! 
2388 JM' I(R4)0 'fJL-3 2311 OYRSUI CM' Cf'l•o CSP)• ?312 CMP l§'l•o CSP). 
2383 ,tNDC 

-, .. 



SDRU MACX11 vau UoHARe73 111~4 PAO£ 4•6 

1314 OYUUt 

~·· 
R~IIE~II 

U15 IR ORZIU 
2U6 ,8¥Tt J 
U17 ,I¥TE n·, 
nn ORISUI c~• •II' I 
UBV c~R .,.,, 
nu ~"' .,.4,. 
nu 1 ~NOC nu I TIT~E SQINI! nn o~ror CNOSU 
231.4 
n~o; :fm' DI!NoQ~OS uu ri'U 
Ul1 ,o~o•~ 1400 1I~ID oi"~D 1 SDYD 1 SOl N! 1 "D~IM 1IPQPU nu 1 tNOC 
Ul.t Rlllll 
lUI RUlli. 
zn' RUJIZ 
ZU2 RUfl~ 
nn R4tll4 
nz~ .,1115 
nu "". Z~Zt 'CIII7 nn '"" nn ''"' nz• '1.112 
1331 '~'u 
zn' .l~NDr "'U 
znz OCOII MQY ..... ,,,, 
nn MOY 2(RSI!R4 
1334 cv "I'" zn; MQY t R41o•ISPI 
znt MOY 4(R411•1SPI 
zn7 MOY 2IR41o•ISPt 
zne MOY '"41""" 2339 MQY 1164~UI•ISPI 
1341 MOY IUUU1•I"I 
U4' MOY Uf77~Z~·11Pt 
U42 ~OY .. 4UU1•1SPI 
1343 

~·· 
R! 0 1PP~IN 

~~·~ 1 WORO UDD1!NCSU 
U4' OliN I MOY "'I"''"' n4t MOY .,.,,R4 
n47 c~• .,., 
n4e MQY 6IR41o•11Pt 
IJ49 MOY 4IR41 ,.,.,, 
U51 MOY ZIR41o•CIPI 

13'' MOY tM41•IIPI 
U52 INeiUI AI~ 

,., 
nn ROR s; CSPI 
2354 ROR .,, 

'f;l'f nn MOY IU431ZI•IIPI 
2356 MOY IUU!l1•ISPI 
US? MDY Uf77~ZI•ISPI 
23'@ MOY 11417UI•ISPI 

SDSNI4 MACX11 Yl21 23oHARe73 UIU I'Aat 4•7 

U" JSR R!1 Sl'q~SN 
Ute ,WORD lOYD 
2361. 1 WORO O~PU~ 
2312 1 WORD SQINT 
2363 ,WORD ,,80 
nu ,WORD X!ll3 
nu ,WORD D~PSU 
U6t 1 WDRD SOl NT 
2367 ,WORD QUOSU 
2368 1 WDRO SfiO 
2369 ,WORD QfTSU 
U71 QSUUI 1 WORO O~PU~ 
2~71. 1 WORO o~·u~ 
U72 1 WORO SM~O 
H7~ ,WORD S'OPR! 
UH 1 WORD P~VSU 
2~75 XPOSUI 1 WORO IH~D1 UOOoiMLD 1 UD01 IM~D1 SAOD1IM~O 1 UOO 
U7. ,wo•o IH~Ot UOO 11ML0 1 UD01 IH~D1 SAOD 1 IHLO 1 UOO 
2~71 1 WORO IM~D 
2378 PR4SUI 1 WORO II'OPU 
2179 1 WORO RTNU~ 
2UI RTNSUI TS! ,,,,. 
ue~ IG£ •tun un ADO ., ..... 1 •• 
ne~ RTUUI MOY CIPI•oR' 
2U4 .,. u 
nu OUPIUI MQY •i•, ,.,.,, 
238. MQY .,.,,,.,.,, 
U87 MOY .,.,, .. ,.,, 
zue HOY 6l.,lo•CSPI 
2389 ~"' tiR41• 
2~91 X41UI !I! .,,. 
239l tea .,.~~,, 

U92 INC8 ~,Is" 2393 ~"' • R41• 
239. I'RU~ I MOY ·~R4•n~·~ 
23U JMI' ., .. ,. 
n•• QUOIUI Ill ·~'~u·,cs•t 
2~97 JMP t(R4t• 
n'' QSUUt TSTI 'I"'' 2399 I Eli Ql31lf 
24U ADD ., ..... 1 •• , 
2401. c~• •liP I 
z•n C~R •ISPI 
2·0~ C~R •IIPI 
2414 MOY I!IZIII•I~PI 
z•u JIR R!1IPO~SN 
2416 1 WDRD UD01i'"'U 
2417 QSUUI MOY •qsu,~~u 
2411 QUSUI URI '•"'' 241? aec Q~TIU 

t(ds-24U ADD ., ..... 1.,, 
24U QUUUt JMP ., .. ,. 
2412 P~VIUI MDV IGONSU•S ·,. R4 
241,3 HOY t!'ll·~ 

... ·' 



SDSNI4 ••cxu YIU UoMl~o7~ 111~4 'AGE 4ol 

24~! IR 'YliU 
241, ~YUUI MOV ~~o•C!'I 
Z41t MOY ~···"'' 2411 MQY ~~ •• cw~• 
241f MOY ~lo•CIPJ 
2419 PYUUI MOY •C~41 0 oCS'J 
242t MOY •l~41t•C"I 
2421 MOY •!Uio•IS'I 
2422 MQY •1~41o•ISPI 
24U OtC R' 
242~ IGY ~Y2SU 
2•n MOV tXPOIUoR' 
242t JM~ •cR.,e 
2427 ot~DC 
2421 ,1ror "U 
2429 DCOSI IE!D 
2431 ~DO •21 R' I ,re 
243~ AOOO ~lnu,re 
2432 lA INCIU 
243~ OSINI lt!O 
2~s~ ~00 'iCA'I•" 
243, INCSUI ltfl 
24~· MOV I~C01~3 0 RI 
2437 cv R! 
24U crcc 
2439 IGE ~OIIU 
2441 INC ~4 

244~ A liD rii 
2441 POSSUI OIYD 

~~····~· 244~ MOOD ., ..•. ~. 
2444 crcc zu; ICQ ~!NUJ 
2~·· MOOD .,., .. -· 
2U7 ITCOI 'loR~ 
2441 RQR R\ 
2449 ICC Q\SSU ,.,. NCOO ,. 
2.,~ ADOO .,., •• c. a.,z QUSUI RO~ Rl 
24'~ ICC Q\211~ 
24'4 N£00 ,. ,.,, QUSUI ~DO ,.,,2 
24,. MU~D r2,r2 
2.,7 MDV m;:~~, ,.,. 

~DO ,., XI'OIUI MU~D ,.,,, 
2461 occ R\ 
2461 AOOO IRII+t~l 
2462 IGT XI' DIU 
24U MU~D ,,,,. 
2464 TS! R4 

L-/J-6 246' Ito RfNIU 
z••t NtOO ,. 
2467 RTNSUI ITO "••111'1 
2461 MQV CIPI+oRI 

---------·-------·- ···----------------- ---------

SOSNI4 MAC XU VtZl UoMlRo73 11(J4 •ut ••• 
2469 MOV II'J+oRl 
247i MQY c•~•• 1 Rz 
2.,~ MQV c,,,.,RJ 
zuz Rfl R' 
2UJ ~USUI 1 WORO I!IJUo 117U2 
24H 1 WORO 12l14\oi6!U2 
zn!i rcousr ,WORD 1!171&o1~7'U 
247~ 1 WORD UU4&o16,3f2 
2477 ,£NDC 
z•a ,woRo U671to11t113 
2419 1 WORD 1!,77, 14U62 
2481 ,WORD 1~146~, 13U73 
241~ 1 WORD 1UU!o12U'3 
2481 ,WORD IUU! I'""' 
2483 1 WORO B!71,!olHJ42 
2484 ,WORD 1~3'U o11U46 
2.1, I WORD 1t721to 13!816 
2486 ,wo~o ·~'"'• ~~~,32 2417 1 WORO t~U1!oU3U1 
2488 1 WORO nus,,u4,.& 
2489 ,WORO 11142fo 12'124 
2491 1 WORD U7Z4fo tn743 
2491 1 WORD ~~'"'•"''" 2492 1 WORO uau~, ,,~,., 

2493 1 WORO e~u" 1 17U22 
2494 CONSUl 1 WORO I!UUo 117J32 
249, 1 WORO UU4,o1UU2 
249~ ,tNDC 
2497 I Tlf~t SQSQif 
2498 ,I,Dr CNOU! 
2499 
2591 I ~~08~ D'QRT 1 StRR 
2U~ ,I,NDr '"U 
2502 1 GI.081. SADDo IDVO o I~D~SH 
2'13 1 CN0C 
2504 RltU 
251' RUXl 
2,16 ~ZIXZ 
U07 RSIU 
2508 R41U 
2589 R,U, 
25U , .... 
2511 rux1 
2'12 rz•U 
2513 IPU6 
2'14 "'Nor "U 
2'1' OSQRT I MDV R'o•C~~~ 
Z'H ~ov Z!~'11R' 
Z'17 ~ov ,R, 1 R& 
2'18 IMI ERRI1! 
2519 ICQ I'RU! 
2521 MOV 2fR,oR2 1/?2 7 ,21 MOV •!o•l,~l 
2522 AIR R' 2,23 ~OR R2 
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2u• c~~ "I"' un cv . ,,, 
2Ut c~• """ 2U1 c~• .,.,, 
2631 c~• .,.,, 
U39 c~• .,,, 
2UI •OY 21.,1 •• 
Zt*l MOV ., •• ,I"'''' 
2642 MOY 4IA411•CI'I 
2tU MOY ZIR411•CI'I 
uu MOY ·~···!~~~ 2645 •ov .,,, .. 
U4t MOV .,.,I •• 
2U1 •oY 61A41 1•CIPI 
Zt41 MOY 4 R41 I•CSI! 
2649 MOV ~~-~~~·(SP) 
ZUI •ov • 41""" 
U5l •oY .,,I.~ 
2n2 ,,Q INrst~ 
un ··~ •• 
zn~ c~•• •• 26'' IWAI •• z•" ··~ 

., 
2t51 CVI ., 
26,. IWAI ., 
ZU9 lUI .,I •• 
2661 CMP ·~· .. ~· 2661. I~T '""n 2662 OIY$1" JSR R!1 S'O~IH 
26~~ 1 WOIIO soyo,~'~'" 
266~ UPLSUI TST •!CA51 
un IGi ATUl' 
lt6' "0V 1U"tl11tj CSP) 
at~ MQY tU71 Z1U CSPI 
at61 MOY 1lZ1I!lt21~ CSPI 
uov MOY .. 64311.12~ 1 CSP! 
2671 TST •IICA5) 
2071. I~E lT~U' 
2672 lOO ., ... 11' 16', '., 
at7~ ATUUI TIT .,, 
2674 u ATliV 
2675 IN;sut lOO tlf,iP 
2670 "0Y IIIU!ltAI 
zt71 MOY 11177 ZtRl 
2471 •ov •uu_,,•z 
2679 MOV .... ~., .. ~ 
2611 TIT nc~51 
2611. IGC INRSU 
UIZ AOO ., ..... I •• 
Ul' INRI I." RT. ~' 2614 OAUNI •ov .,1_,,,, 
zt" c~• .,,, '13 () 261t c~• .,.,, 
2611 c~• .,.,, 
2611 c~• .,,, 

-~---------· ·------ ·----- -···--

SQTNU MlCXU Yeu UoMAIIo7~ UIU PUt 4•U 

2689 C~ll •CSPI 
269t C~R .,.,, 
2691. C~R .,,, 
2692 c~• .,., 
269~ c~• .,,, 
2694 MOY ZIR" tA4 
269$ •ov ., . ., ,.,.,, 
:uu HOY 41 R41 1 • C SP I 
2697 HOY ZCR4li•C"I 
2691 •oY ·~4, .,,, 
2699 lT{$151 IGC P~UUf 
27U AOO 1\DIUI,.St 
2711. INC Z!'o 15'1 
2712 ~~UU51 CMP .,,, •• uu 
271~ 8~0 ~Uil~ 
2704 IG! GTU1~ 
2105 TST 21 ., 
270. •NE GTU1~ 
2711 TS! •p" 2711 ·~~ G UU 
2709 TST .,,, 
2711 ,,Q ~UIU 
2711. GTUUI ~OY •1•nu,s,,,, 
2712 ~OY IU71fttUjCSPI 
27U ~OY ·~2U!~.u. '"' 2714 ~oY IU43t&t14', CSPI 
271' OlC 2!'•"~' 27H ~oY tiS" I"'"' 2717 HOY '''"I"'"' 2711 HOY "'"I"'"' 271.9 HOV .,.,, l•illt 
2721 MOV 1!111111'1 (1'1 
272, c~• 11', ,,~, 
2722 QV u·,c·~' 
21n Q~~ 1f,CSPI 
2724 JSR R!t IPQ~IW 
2725 I WORO sQYo.~usu 
2726 ~ElS151 ~OY 6IIPI1•CSP! 
272; •oY .,.,, I•ISP! 
2721 •oY tll'li•CIP! 
2729 HOY 6(1Pli•ISI) 
2731 C~R .,,,, 
2731 cv , •.• II~ I 
2732 c~R u·,cs~t 
27JJ cv 1!', (I~ I 
2734 CHP ,,,,,1376U 
27Jit ·~o ~~5U~ 
27J6 IHI TNIU~ 
2737 ;HP '! ,, 1 U31Z42 
2731 IHI T~ISU 
2739 ·~o ~~'IU 2748 CHP 4CIP I 1 tl,7ZS66 '13/ 274, IH( T"IU~ 
2742 ·~0 ~~ .. ~.~ 2743 CMP ICIII 1 Un161 

c~WIJ 
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IH~ I~OS ~l5U~ . 
274, TNISUI MOY ,,,,.,,,a,'"' 
174t MOY IIUUloUj liP I 

\ 1747 MOY llfl"~ 1 U 1 CSP l l 1141 MOY 1UJ4~~o14 1 1!Pl I 
2749 MOY •••••• 1?51 MQY 211P) ••1 
2751 MOY ,,.,,,.2 
2752 MOY .,.,,,.~ 

27'3 MQY UUU~o•IIPI 
I"! MOY tUUUo•ISPI 

I"' MOY "'" 717 I. I., 1756 MOY tl4U~5o•ISPI 
1,7 MOY .,,.,,., 
1751 MOY .,,.,,., 
27" MOY .,,.,,., 
1761 MQY Rl,oCtPI 
276l =~· "l"' 1762 cv .. , 
Z7U c~• . .,, 
2764 MOY •!••"•"'''' 176f MOY .. .,,.~ .. ,., 
176t MOY lt4UIIo•l"l 
2767 MQY '"VZ7 I."" 1768 MOY tUU~Io•!IPl 
27t' MOY .,,.,,,, 
2771 MQY .... ,,., 
2771 MOY Rlo•lfl) 
2772 MOY ····"'' 2773 J•• R! 1 SPQ~SM 
2774 1 NORD '"~0, uao, u""' suo, sovo, ~'"'' 171; ~usur MQY .,,, .. 
1770 MDV 

""' ••1 2777 MDV 'I"' ·•z 2771 MQY 6 .,,,n 
2779 MOY ·~··"'' 17U •ov RZoo!fP) 
171l MOY Rlo•IIPI 
2782 MOY Rlo•(fP) 
27U •ov ·~ .. ,,., 
2784 MOY Rlo•CfP) 
2715 MQY Rlo•CIPI 
171t MOY Rlo•CIP) 
2717 JIR R!o IPQ~IM 
2718 ,WORD '"~o 2719 

XPDSUI 
1 WORO .,OPR!IP~Yil5 

2791 1 WORO SM~O o UDO,IMLDo UOOoiM~Oo SADD 
Z79l 1 NORO SM~Oo UDOo SMLDo UOO o IM~Oo SADD 
2792 ,WORD SM~OoUDDo SMLDo UOOoiMLOo SADD 
279~ ,NORO UOD 
279! ,NORD SQNIU 
279, ,WORD uoo 

o/3~ 2790 1 WORD SPOPR! 
2797 1 WORO CXISl~ 
2798 EX !SUI T$T ,,,,. 

------------· --------
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2799 MOY ,,,,.,., 
2UI RTS ., 
ZUl UPIUI MOY ,,,,.,u·, "" zen •ov ,, •... u, ,.,, 
zen MOY ,,,,.,u, ,,,, 
U84 MQY ,,,,.,u.,u, 
2815 JMP ., R41• 
2eu PLUUJ MOV t;ONS~h8 1 1 R4 
2111 MOV •!· ... , 
2818 BR ~Yl$1~ 
2819 PYUUI MQY ~~··<t•l 
2819 •ov R~t•lfP) 
21U •ov R~o•lffl zeu MOY u,.,,., 
281~ PYUUI MOY •CR4lo•CSPl 
2814 •ov •jR41o•CIPI 
281, MOY • R4lo•CSPI 
28H •ov •!R4lo•ISP) 
2117 ote •• 2818 a;! IY2SU 
2119 •ov aXPOil'oR4 
U21 JMP I(R4)• 
2121 SG"Il'l TSf u·.,,~, 
2122 •to ·~uv 
282~ AOO ., ....... ~, 
282. SGUUI JMf tiR41• 
2n' 1 tNOC 
282~ ·''0' rPU 
2127 OAU"ZI •no 
2828 MQV ZIR, oR~ 
2829 MQY 4C•, ,.4 
28~11 MOY •• 3,RJ 
2831 MOY , •• , Rl 
U~2 ltQ !Nrsn 
UJJ ll~ •• 28J4 C~RB Rl 
28~, SWAB Rl 
2136 A$~ Rl 
2837 c~•a Rl 
28J8 SWAB ., 
2139 SUI •;oRI n•11 CMP .. ,,, ~· 
2841 I~T IN'U• 
2842 ~OD Pll1'o~J 
21•3 ~DO •R~orl 
UH crec 
u•' IGi AlfiU n•• N'GQ 

,, 
2847 A1"1'1 ~OD u.,,, 
2848 crcc 
2849 ·~r AZMU~ 
2158 cvo ,~ £-(33 2851 A2MIUI DIYO ,,,,. 
2852 IR ATUU 
285J !Ntll'l ~00 Pl11UoJ1 

,d), 



sOTNI~ HACX11 VIU Z3oMARo73 1liJ4 'AlE 4•U 

2U4 TSY .u 
2U' IGC C~IIU 
zn• NCID ,, 
ZU1 IR E~IIU zen OAhNI IUD 
le" cvo ,, 
2161 ~DO ••cR,!orl 
216l ATUl" C~R R! zua crcc uu STO rJ,, 
U6~ C~RD 'I , .. , IGJ :~uu~ .... ... D 
1161 INC R! 
1161 P~Uil" ~DD ., ..•. ~, .... CMPO ''•" 2171 crcc 
2171 •v ~UIU 
2172 GTlSl'l ace u 
217~ OIYD ,,,,, 
21H ~DO 't•" zen ~DO P UUor3 
217t ~EUUI ITO 'I• r• 2171 C~RD ,~ 

2171 CMPD n•u~·'' 2179 crcc 
2111 IGE ~''U~ 2111 ~DD PUll~·" 
2112 ~DD "•'' 211~ HU~D R!UUorl 
211~ au so ''i •. ~· 211, AOOO R!3U~or1 
Zllt OlYO ,,,,. 
2117 ~111151 ~00 ,.,,z 
2111 HU~D "•" 2189 HOY ·~cou,,R, 
2891 HOY lf'1 o Rl 
219, ~DO ~~····'1f 
2892 XPOIUI HU~D "•" \ 219~ OEC Rl 
219~ ADOD CRII•1~1 
219, BGT XPOU~ 
2ttt HU~D rz,n 
2891 AOOO '~·'' 2191 IUIO ''•" 2199 TIT R4 
2911 I Eli s~uu 
IUl NUD ,, 
2912 IGlSUI ADOO ,~,n 
avn Ulll'l ITO 't••IIPI 
2984 HOY C Pl•rRI 
291!1 HOY CI~I•1Rl 

'i3i 2916 HOY ,,,,.,Ra 
au; HOY ,,,,.,u 
2911 RTS R' 
-------

----~----
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2919 ''"" 1 NORO ,,,,n,urnz 
2911 ,NORD 12U4lol6!~11 
2911 PIZSUI 1 WORO 1!131loll7732 
2912 1 WORD UU4loi6!U1 
29U TUIUI ,WORD U76Uol311!42 
2914 ,NORD 17236!oiU161 
29U ''""' 1 WORO l!llltoU5221 
2916 1 NDRO ""'~ o1U454 2917 RU$151 1 WORO 1!133~o13l127 
2911 ,WORO •!U12ol6n24 
2919 ,tNDC 
2921 rcosu1 ,wo~o lf1U~ r 1'1117 
292~ I WORD UUUol&~ne 
292~ 1 WORO H7U!o14JI33 
292J ,WORD IU1Ur1W1413 
2924 ,WORD ·~,u~.~4~~~~ 
2925 ,WORD 1211'~ o14i446 
2926 1 WORO H721ilol2'671 
2927 I WORD 1U41ilo16h~l 
2928 1 WORO ·~n·~· 1~7147 2929 1 WDRD UU2'oi25U1 
2931 ,WORO H142ilo144444 
293~ I WORD f7UUo11U51 
2932 ,WORD 1~151! 1 14U14 
293J ,WORD l!tU! o165•U 
2934 ,WORD U165ilol25t52 
2935 1 WORO 12'252oUHI2 
2936 CONSUl 1 WORO 1!1211' 181111 
2937 ,WORD lllllloUIU~ 
2938 ,,NOC 
2939 1 tOT 
2941 
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294~ UllC IQ~R~t n~E I~Z 
2942 I TIT~t IQYQI~ 
2943 ·''0' CNOilt 

\\ 2944 , ;~oe~ SQYOoiENRA 
294, RIIU 
294. NUll 
2947 R2UZ 
2941 R~tU 
2949 R4tl4 
2ne R''u 
2"~ .,,u 
2"2 '0117 
2"~ rnu. 
zn4 'iUt 
29, Olio ,,. NtU 1 
zn1 Ot16 1 

'"' oi'Dr r~u 
29" IOVOI ,WORD HIIU 
2961 ,WORD l1Uat 
z96~ ,woND 17UZt 
2962 1 WORD VUII 
296~ ,woRD 17414t 
2964 JM' 'IR41* 
296t ,tNOC 
296t ,lrNar rl!u 
2'67 SDVDI MDV R~o•Cf'l 
29U MQV R'o•CI'l 
2969 C~R Rl 
1971 C~N Rl 
2971 cv RZ 
2972 C~R R~ 

Zf7~ C~N •iiPl 
2974 . ~ N*hi(~Pl 
297, NO~ .,, 
Z9H C~N .,.,, 
2917 !IT 0~1'1 2971 .,o a ~su 
2979 11!8 N•tlll!l ,n, 
ztlt lCD URilt 
2Ul 1118 Nl"ltRI 
ana IWAI Rl 
2n~ icc 
2984 ROR Rl 
2Uf II II N•ICII!loRI 
2Ut II II N•ICSI!) oRl 
2987 IWAB Rl 
2911 1111 N•tciJ!I oR1 
2989 II II NUCII!I oRZ 
2991 IWAI RZ 
2991 1118 N•'ISI!loRZ 
2992 8118 N•4CSJ!loR~ '736 299~ I WAS Rf 
2994 

··~ Dl"l 
U9t •oc 2(1Pl 

-·-·--·-------- ·-----------------

SDVOI' MACX11 YIU 2~oMARo73 111~4 "" ,., 
2990 C~R R4 
2997 IllS D.iCI, oA4 
2991 IUS R~,U~ 
2999 IWAI 01.,, 
3111 ltC 
3U1 RDR Dl"l 
~112 M0V8 D•3 ( IJ! I 10 (!,I 
un MOVS O*"l'l oDUCSPI 
3U4 •ova 0*5 C, It o•z C SPI 
uu •ova 0*4 C I' It D*'C SP I 
3el6 MOVB D•1CSI!loD*4CSPI 
3elt MOVa 0*4Cil!loD•'IS'I 
3118 C~RB o•tCII!l 
3119 C~R QCI'l 
uu C~R o•ec '~' 
~eu c~• Q•4Cil!l 
Uliii CM~ ~loOCfPl 
311~ 8HI D~WIU 
U14 ·~o DHIIU 
l11' CMP R~tD•iCSPl 
uu BHI O~WIU 
3U7 ·~o OHIIU 
3U8 ~"' R~oO*!ltPl 
3119 IHI o~wn~ 
3121 ·~a DHIIU 
3121 CM~ ~~tO•tCIPl 
3122 tHI O~Wilt 
312~ INE O~lllt 
UH INC .,, 
312, c~• R4 
312. IN '~fUt 
3127 0~~$161 MOV ·~4noRI 
3121 IR 'uu 3129 UNOSUI MOV f!ll'··· 3UI EO~Sl61 liT •CII'l 
3131 ECUUI JSR R,,SE~RA 
lt32 !EUUI CMP ,,,,., ,.,,. 
3Jn 0~~ O*h4"P! 
3134 c~• 0*1•4!SP! 
313, C~R Q•4•4(SP! 
Jt3t c~R o•t•41SP! 
3137 IN R!NIU 
l131 D~WIUI RO• Rl 
3139 RO• R~ 
U41 RQR R2 
3141 ROR Rf 
3t4i INC .,, 
314~ OHISUI MQV •!", ·"~ 31U JIR l'~oOY,IU 
ll4' MOVa R ,;c ,, 
3149 
3147 TIT R' f37 3141 INC '~Ult 
U49 MOV •u,.~, 
3151 Jl• ,~,OVlSU 

qLI l- -



SQYQB' H4CX11 VU1 UoMARo13 11!34 PUE hZ 

~Ul HOY ~!,Q•Ctl'l 
sua TST ~' 3153 INt '~lilt 
"'4 HQV •u .. ~' 31, 

~·~ PltoOV\SU 
315. HQV R!oO•!II'I 
S.,7 TIT "' 3151 INt '~Ult 
3859 HOV tU,.M' 
U61 ~s~ 'Yo0V\H6 
316l IR '~Tilt 
3162 ,~~1161 C~R ~· ~163 ,~ 1161 HOV .,,,.,~, 

Sl6~ AOO ng•~' ,.., 
I~E UN lot 

316. CMP ·~,.~, 
3167 ·~r ov~su 
3161 HQVS ~,,O•l•ZI~'I 
3169 IGNS161 ~0~ .,,,. 
3171 ~0~ Q•h4j!PI 
Sl7l ~0~ Q .... ,.,, 
3172 ~OR Q •••• ,,, 
317~ ~OR ~! 
SIT~ AOC R! 
317' AOC Q •••• ,,, 
U7t AOC Q .... ,~, 
3177 AOC Q .... ,., 
3171 HQV R!oQ•t•41~'1 
Sl79 ICS OYUU 
3111 lVI OYUU 
Sill RTNS161 HQV ''''"'"' 3112 MOV '''l*oR4 IIU AOO ., .... ~ 
3114 ~"' .. ~.,. 
uu OVU161 TST .,.,, .... DVRSUI •ov •zen,~• 
3117 IR E~~Slt sua DYUUI AI~ R4 
Sll9 AS~ ~~ 
Sl91 ~0~ R~ 
3191 ~0~ "' 1192 ~0~ Rl 
3193 ICS QOIU 
Sl94 CHP o•B•ZI.,Io~l 
319jj IHI NliOUt ,.,. ·~o GOIU 
3197 CMP o•zoz .,,, ~1 
3191 IHI N!iOilt 
1199 a~o GOIU 
SUI CHP a•-.z~tPI ,~z 
SUl IHI N!!Oilt 

tf3Y 
SliZ ·~a GOSU sus CHP o• .. ZISPI 1RJ su• IHI NliOIU 

'"' lED NQOSl! 

sDYOU MACX11 Vl21 UoHARo7J 11!34 
"GE '"' 

SlU G0Sl61 lUI o•••21~Pl ,u 
SU7 SBC "' I liB SBC Rl 
SlU SBC Rl 
SUI IUS 0*4•21SPloRZ 
IUl IBC Rl 
HU IBC Ril 
SU3 lUI 0•2•21"1 .~1 
3U4 sse Rl 
311' IUB 0*1*21 ,, 1 Rl 
su~ INC R4 
3U7 NGOSUI DEC d 
sue IGT DYU1! 
SU9 ~TI p~ 
sue NQDSUI INC R4 
3121 BR tijuu 
3122 EQ2Sl61 AS~ R4 
3~2~ EQiSl61 otc "' 3124 IGT tg~Sl~ 
3125 INC "' 312~ RTSSUI RTS ,y 
3127 1 tNOC 
3~28 1 ENDC 
Sl29 I Tl T~t sovu~ 
3138 ,1ror CNOS17 
3131 1 Gi.DB~ SOVIoiERR 
3132 RIIU 
3133 RUU 
3134 "UX2 
313~ RillS 
313~ R4U4 
Sl37 .,,., 
3138 ., ... 
3139 HQU17584 
3141l ,lrNor EAU•~~OIV 
3141 SDV II C~R •• 31•2 •ov '''l*oR1 
Sl4~ BGT P~S17 
~~ .. 8EO c~~•H 
3145 INC •• 31•6 NU Rl 
31•7 PU171 HOY .,~. ~f 
3148 BGT 'ZS17 
3149 BEQ I'RI17 
Sl58 INC •• 3151 NtQ RJ 
3152 P2S171 •ov ·~ ... ,,, 
31'3 HOY ·~·., R~ 
3154 CL~ ~a 
31, SWAB ·~ 3156 IEQ O(YU7 
3~57 AI~ ·~ 1137 3158 swu ·~ 3159 DIVS171 AS~ ., 
3161 •o~ R2 
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11,61. stQ ~~,.~.~ 

31.U INC ~~ 
3163 lUI RltRZ 
31,64 IKII ~~~·~or ) Sl.6' &OD RltRZ 
11.66 DEC RJ 
31,67 ~U~S1.71 DEC Ri 
U68 IGT olvur 
Sl,69 MOV c,~,.,R4 
Sl,71 N'G R~ 
U71. &U Rl 
31.12 acs ~~11.7 
31,73 NU R~ 
31.74 lVI C~KIH 
317' ~31111 MQY R~,u~ 
11.7t JH' •<~41* 
31.11 lEASH I C~R .,, 
31,11 JH~ •IR41* 
S1,19 ,ENOC 
sue ,,,or uc 
31.11. SOY II MQY IHQ 1 RI 
SUi MOY CIPI*tRl 
su~ Ito C~MII.7 
31,14 MQY Cf~l•t•Re 
JlU TIT •IRI) 
Sl,lt MQY ~~. .. ,~., 
31.11 CH' CRI)*t (RIIo 
31,11 MOY ue,""" 
11,!9 JH' 'IR41* 
31,91 1 ENOC 
3191. oi'O' M~~OIV 
U92 SOY II MOY Zll'ltRl 
U9J ,~ORO ... 1 .. 
JI,U 1 WORD 17U2t 
31." MOY Rio"~ 
U9~ ICt CMMSH 
31,91 JH' •IR4)* 
31,98 1 lNOC 
31,99 CK~SI. 71 JIR u,st~R 
san JH' •IR41* 
3211. ,SVTE 3 
nn ,UTE ' nn 1 £NQC 
U14 I TIT~E IQYUf 
3285 oi'O' CNOUf 
32Bt ,;~oe~ IQYRoiCRR& 
3211 I IIIII RIUI 
san 011111, RI.Ul 
3289 ~aeua R2U2 
3211 118113 RJIU 
32a ueeu R41ll4 
sua lUll' RU"' tftf!J 321J 111116 ""'' 1214 111117 ~C!ll1 

321' 171314 MQ0117314 

----- ---------- ··-- -- --·------ ---·-· ---------~- . -~-

SCVRU M4CX11 V021 2JoM&Ro13 11134 ''" '"' 
321~ 177312 NORo1713U 
Ja17 177314 1,SM0177U4 
3218 177JH A$M0177J1t 
3219 lUIIe ""'' 3221 011111 'Ulll 
3221 ~uue 011, 
3222 ~IU14 NtU, 
3223 101U4 QoU, 
~224 ,,,0, r~u 
3225 SDYRI 1 WORO VUBl 
322~ 1 WORD 17U2~ 
3227 ,WORD 17242~ 
3228 1 WORO 17441~ 
3229 ,WORD 174e4t 
3230 JHP I(R41* 
3231 1 ENOC 
3232 , I'Nor ,u 
32JJ 111234• IU446 SOYRI ~OY R4t•lfP) 
3234 111236' 01U46 •ov R~o•CIPl 
3235 111241 1 eneee c~~ Rl 
3236 U1242' 01'111 C~R R1 
3231 U1244' 38'846 c~~ o(SPI 
3231 111246' ausu 111812 •s~ N*hii'PI 
3239 311252' el6116 RO~ .,, 
3241 111254' ~n0•6 C~R •C !PI 
3241 ~01256 1 385766 001811 TST 0(1'1 
32•2 1012621 081456 8tO D;HH~ 
32•3 311264' U6616 BUIU BISB N*\1 I~ I o I~P 
3244 U1271 1 311451 8'Q ii'RII.~ 
3245 U12721 U6608 0UI14 1118 Njl'l oRI 
3246 111276' JUJU SWAB Rl 
3247 111JII' ~uzu StC 
32•8 081312 1 ~une ROR Rl 
3249 381334• 1,6681 081817 Bl sa NOSII~IoRI 
3258 lhJU• 156U1 381816 8IIB N*!CIP!oR1 
3251 081314 1 ~18331 SWAB Rl 
3252 301316' 005832 CI,R R2 
3253 311321' ~19033 CI,R R3 
3254 311J22' JU366 1811111 &51, oiiPI 
3255 011326' J85566 081802 •oc 211,, 
3256 001332' 1"682 188811 8!18 D*liiPI oR2 
3257 li13361 162216 sua RiloiS~ 
3258 3113481 JUIB2 CI,R R2 
3259 381342' 1HU2 081811 8118 Oll'lrR2 
32U 1113461 381382 IW41 R2 
3261 lil3'B' 0U26l StC 
3262 011352' 316112 ROR Rl 
3263 111354' 1"U2 08U13 IIU o•sci~J,RZ 
3264· 311368' 156613 UU12 1118 O*ZCI~I 1U 
32" 011364 1 3BI3U IWAB Rf 
3266 I I'D' [4£JM~~DI Y t;q; 326'i c~e 
3268 ROR Rl 
3269 ROR R\ 
3211 ~OR R2 

.... 



sov~u MACX11 VIU 2hMA~o73 UIH PAOt h6 

n1~ ~0~ ~~ 
n1a otNOC 
3273 IIU661 eau•z CMP ~~.~~ 
UH IIU711 1134'1 ·~o OMISU 
nn 1 jrNOF UUMW~OIV 
3276 1113721 111134 IMI O~WI1! 
3277 ltU741 nun CMP R~,u 
3271 UU761 111132 IHI O~WI1! 
3279 1114811 111134 INE DHIIU uu U1412' ~., ... UU14 cv QCS'l 
U11 U14UI 811216 INC .,, 
3112 Bl14111 Ull" cv ~' sus 111412' 811445 ~~ '~"" SU4 ,tNOC 
sze; ,1ror EAEIMW~OIV 
saat IHIS o~wsu 
321? ,tNOC 
3288 Bl1414' U2626 !USUI CMP C!Pl• 1 CSPJ• 
3219 1114161 8114U u t;un 
SZ91 111421' 1157U OCWIUI TIT c,,,. 
3291 lt14Z21 BU711 814113 MDV ·~•n••• 
3292 1114261 ...... IR t;~ut 
3293 1114311 llt746 OVlS111 TIT .,., 
3294 1114321 112781 113113 OVUUI MQV ·~•n~~• 
329!1 1114361 UU12 IR c;~sn 
3296 1114411 BU7U U14" UNOIUI MOV 11 .. 51RI 
329? 111444' 115126 EC~S11I TST CfPl• 
3291 1114461 114561 U257t ••• R5o SERRA 
3299 8114521 918166 111111 ECiSUI C~R o•h4!S" 
SUI 1114561 115166 UIIIIIIU cv O•h4!SPI 
3311 1114621 8U44' IR R!NS11. 
sua 1114641 016111 OI.WSUI ROR •• nu 1114661 116111 ROR R' 
Ul4 1114711 015216 INC .,, 
nu ,JrNOF UUMW~OIV 
3306 111412' 012114 BIU11 OMISUI MOV •?·, oR! 
3U1 1114761 014761 181114 JSR ,~,ov~su 
UBI 111512' 110566 11111! MOVB R5,QCf~l 
3319 
3311 U1516 1 115714 TST ~~ 
3311 1115111 U141Z ItO =;nn S31Z 1115121 015115 cv 
SJU 111514' 118414 IR r~T$U 
3314 111516' ~127U 111121 NTISUI MOV 

·~·" ~~ ,315 Bl1522' 114761 111161 JS~ P~oOV~SU 
na 1 ENDC 
3317 o~ror tAEIMW~DIV 
3311 OM I SUI ~~e 
,319 RO~ R~ 
3321 ROR ~· ,321 ~OR ., 

If 'I d.-nza ,ENOC 
3323 ,1ror u~ 
3324 MOV IMQ,~~ 
3~25 MDV R~ 1 JA~ 

SDVR88 MACX11 YU1 23oMARo7J 11134 PAGE 5o7 

JUt MQY ····«~51 
3327 MOV .,, ·«~'' 
JU' TIT C~5l• 
,U9 MDV CH5J•oR1 
3SJI MOV (R5)•1R4 
,JJ~ MDV R~ 1 JA5 
SJJZ T$T .,., 
3JJJ A$R R' 3334 sua Rlo•l~, 
3JJ; OtC .... ~ 
3JJ6 MQV RZo•C~5) 
3331 CMP !R5J•o CR5h 
3331 NU IR' 
UJ9 MOV tZoiUSH 
3~41 ADO ~!o•C~51 
334~ C~R IINQA 
ss4a lUI lfNOA 11SP 
3343 MQV lo.,U~IW 
33H MQY CR5l•IQCSPI 
3345 MQV OR5 1A'-
334. ,tNOC 
3347 ,1ror M~~OIY 
3341 MQV AI 0 R4 
3349 MOV ~l,R5 
33'8 I WORD 11\4fi 
335, MOV u,R1 
3352 MQV R~ 1 RI 
J35J ,WORO 17141~ 
3354 ASR A~ 
3355 IVB Rlo R4 
3J56 I WORD 1734Z7o•1 
3357 1 WORO 17l,4~2 
3351 NEG At 
3359 ,WORD 173427 I •1•: 
3361 ADO Rl 1 R4 
3361 NBTS181 , WORD 17342~,1 
3362 IMI NIISH 
3JU OtC OfP 
3364 u NfTSU 
3365 NBISUI 1 WORO 173427o•7 
3366 MQV R~ 0 QC,P) 
3367 1 ENOC 
3361 Bl1526' 1U614 F~fSUI MOV ,,,,.,.4 
3369 BIUJII 362714 Utili ADO uu,~4 
3371 311534• nJ741 I~E UNOS1f 
3J7' 1115361 022714 UU71 CMP ·~" .~4 n1a 1115421 UZ733 ·~! OV~Ut 
3373 1115441 111466 lUlU MQVB R! 1 0•1•2 I SP) 
337t U1"1' 3UUt 3GNUOI ~OR ,,,,. 
3375 3815521 016166 UIIIU ~OR o•••4U'l 3316 1115561 0161U ~OR ~' 3317 U1561' 0155U •oc ~' 1J'i3 3378 111562' 115566 lUlU ADC a.,••l!PI 3379 1115661 010566 811112 MQV R' 1 Q•~•4CSP) 3J!I 011572• 113716 ICS ovun 

1, 



IOVRU HAC XU YIU U•MARo73 Ull4 'ACE 5•1 

UBi 111574' 111111 lVI a nut 
31aa IIU76 1 IU611 RTNIUI •ov IIIII•IR5 
S311 IIUII' tU6U •ov n,,.,u 
Ul4 111612' UIU6 CMII Cllll•ell"l' uu 111614' 811114 JMII IIUI• 
1316 1 1FNOF EAUMW~OIY 
3117 111616 1 116311 OYUUI AI~ R' uu 811611 1 U6311 .. ~ ., 
1319 811612' 816111 RO~ •• U91 111614' 111416 ICI OQIU 
319~ 811616' 128211 CMII •a,u 
3192 111621' 11U11 INI N(jOil.l 
3193 111622' 111411 ·~o GQIU nu 811624' 12131~ CMII ., •• 1 
U95 111626' 11illl INI N OUt 
3196 111631' 111417 .,Q N9DUI 
3197 111632' 161311 GOUII lUI R~1Rl 
3191 U1614' II,. II IIC Rl 
3199 811636' 161211 lUI ..... 
3411 U1641' unu INC ., 
141~ &11,642' 11!114 NGOIUI DCC ., 
1412 U1644i 111161 IGT OYUll 
141, 111646' 111211 .,~ 119 
1414 lll6'1' 115215 NQQSUI INC u 
14U e1uu• 111411 •• t9uu 
1416 111654' 116311 EQIIUI 

··~ 
., 

1417 111656' 11'114 EQUUI occ ., 
1411 Ul661' 11337, IGT t;IIU 
1419 111662' 111214 INC ., 
1411 111664' 111217 RTSIUI RTI II; 
S4U oCNOC 
S4U 1 CNOC 
S4U 1 CNOC mm S414 I TIT~E 14" oiFOF 
1416 ,a~o·~ O~KIIo 'ERRA 
S417 oiFNDF 'IIU 
3411 ,;~o·~ SAOOoi~IO, IMLO, SDYOt! I DolO lo SPO~SH o SIIOIIR4 / 3419 1 ENDC 
SUI ••••• S421 •uu 
3422 RUlli 
1423 RIIIIS 
S424 R4U4 
S4U .,,., 
S426 1111111 
3427 Fltlll 
1421 '~1111 
34d FUll 
SUI FUJI3 
3431 ,iro, "U 

'lr'-1 3432 DEKPI MOV •tc"''•~• 3413 ,ENDC 
1434 oiFNDF 'IIU 
1435 DUPI MOV ~,,.,, .. , 

----·-··--

SOXPI' ~ACXU YU1 21oHAR•73 11114 IIAGE h9 

S4St HOV ZIR51,R4 
3437 •oY 1"4,RI 
S4S8 ,ENOC 
3439 IG! POSSl! 
3441 CM' Rl,ti!'66i 
344~ INI !JRil! 
3442 IR SMTil! 
1443 P011l9l CMII "'•'4U61 
3444 INI OVRU! 
344, SMfll91 All, Rl 
3446 CMII ••• 14flll 
1447 ·~o ONCU~ 
3441 oi'NOr ,u 
3449 lUI 121,,,, 
3.,1 AQD ...... 
34,~ HOY •iA41i•IIPl 
34'2 HQV •IR41 ••IIIII 
.. ,3 •oY •IR41e•CSPI 
3454 •ov •IR41e•C!III ,., MQV 1IU7tlo•ISPI 
3U6 MOV IU4If~ o•l SP l ,.,, MQY ,,znr3o•l'"' 
3451 HQV ·~ea,.,.,,., 

3459 Jt• R!,tPPI,5W 
3461 1 WORD $MLD 
146~ ,wo~o OVIISl¥ 
3462 1 WDRO 101 
3463 1 WORO AQ~Il! 
3464 1 WOR0 uo 
14U 1 WORO ·~•o 3466 ,WORD HUll! 
3467 1 WORO OV'U! 
3468 ,WORD SOl 
3469 1 WORO DIYU! 
3471 1 WORO tlD 
347~ 1 WORO I!IDoQUS~t 
3472 ,wo~o OVPSl! o CU,.19 
1471 ,WOAD $HI,C 
1470 1 WOAD IJIOPU 
3475 ,WORD UPI.Il! 
3476 DNES191 MQV I!UUtR' 
1477 IR 1'11' 3478 OYRS191 HOY ''1141RI 
3479 8R E;I.Uf 
34U IUS19J •aY u .. ,, •• 
3481 ECLSl91 JIR RI 1 1CRRA 
1482 C~R Rl 
3453 IU191 QI,R "' 3484 CI,R •• 34U c~• Rf 
3486 IR OV?Il! qq._s-3487 UI'~Sl91 HOY IIU3!~o•lllll 
3488 HQV 11,53!1o•ISPl 
3489 HOY •lo'Z4U,•I!Pl 
3.VI HOY U417!.o•ISPl 

,' .j 
"\ ' 



SOX'B' MACX11 Yl21 23oMARo73 U!H ,.,£ h11 

349, MDV Rft•CI'I 
349a HOY Rat•CIPI 
sn~ MOV R~t•ll'l 
3494 MOY Rlt•CI'I 
349; NOV .,,11.,,.,,, 
349t MOV '''""'"'"' 3497 MOV IUUtlo•CIPI 
3491 MOV 11Ha4o•CSPI 
H99 MOV A~t•CI'I 
SUI MDV "'•"'''' Utl MOV "'•"'~'' s'ea HOY Rl,oCIPI nn MOV 1'7ll!lo•UPI uu MQV 111Uf3t•l"l 
351t MOV I~U21Zo•IIPI n•• NOV IUU!.t•UPI 
3,17 JSR R!,s•o~•~ uu 1 WORO IAOO,AU"l' 
SU9 1 WORO IM~Ot UODtSMLD uu 1 WORO TWCsn uu ,~ORO uoo,'"'" uu ,woRD II lOt lOYD 

"" 1 WORD IG~U! 
SU4 sc~'''' HOY 'R'ZI&!•I 11 R' 
3tl' .... ,,, AIR e, liP I 
nn ICC NMLU! 
SU7 HOY •IRfl t•CSP! uu MQV •IRfl t•CIPI 
JUt MOV •IR,,o(SP! 
UZI MOY o(Rf) t•(SP! 
uu JIR R! ,s•o~sw 
nzz ,woRD IH~Ot A~RIU 
sus 

""~"'' It~ tGU1! 
SU4 SUI ,,·,u 
uu IR AIRU! 
Uzt SCUUI MQY '''l•oRI 
U27 MQV ('PI•tR1 
UZI MQV Clll•tRZ 
U29 MOY ('PI•tR3 
nu TST ,,,,. 
SUl NOV ,,,,.,u 
snz IWAI R4 
sn~ CLRI Ri 
SU4 AIR R! uu AOO R! 1 R8 uu 

outsltl '"' OVR11! 
3531 MOV Cfll•tR' 
SUI Rn R' 
3139 AOJSl91 TU ••CUI 
s, •• IGE ARNI1! 
U4l 0£~ .,, 
U42 ARNS191 MOY 11Po2f,CSP! '-jLj (, U43 ""' I(R41• 
SU4 MUil91 AOD '""···· 3,., JHP I(R41* 

----· ---- -- --------------. 
SOXPn MACX11 YIU 23oHARo73 11!34 PAO£ hU 

n•t DUil91 lUI •un,,,, 
U47 IPL DtRI1! 
3,48 CLR .,, 
,,4, D6RS191 JHP I(R41* 
sue DSVI191 MOV ~~~ o2t ,C SP I 
3Ul ""' •1~41• 
suz AUPH91 MQV C~Pl*tH·, C!PI 
3U3 •ov CUPI•osl·, CSPI 
3,,4 MDV ,,,,.,n·,cSPI 
3,, MOV CfPI•t31-,(IPI 
3U6 JHP 11~41• 
35'7 AS.Slfl MQV C~'l•t2Z,IIPI 
3558 MQV C~PI*t22 1 (!PI 
3,9 MOV CSPI•t22'1 I!PI 
3561 MQV ,,,,.,zz·,cSPI 
3Ul JHP ICR41• nu DU,.l91 MOV 6(S.It•ISPI 
s,n MOV 61 S. It• C SP I 
3564 MOV 6IS,t•CIPI 
3!U MDV 6(SPlt•l"l 
3566 JHP I(R41• 
3567 TWCSl91 MOV ., ... ~· 3561 TW{$19 I •ov l~',CIPit•CIPI 
3,69 DEC Rl 
3t71 BGT TWU1! 
3571 JH; •IR41• 
3~72 ,WORD I!U.,,uasu, nt7'1,1!114' 
3!73 1 WORO I!UU ol3~1tlt U~6U, 1542'~ 
3~74 I WORD ·~•an, u~nt, ut75z .1~"2' 357, ~TZH91 ,WORD 1~12-' 1 12,!13 1 1631! 4,144113 
3!76 I ~NOC 
3~17 ,lrDr FPU 
3!78 S£!0 
3~79 S£Tl 
J!8B •ov .,COS~9~~~ 
3~81 ~DD •iCR5) ,rz 
3~82 MODO (RI)•o'Z 
n8J STCOl rs 1R4 
3584 TSTO ra 
3~85 crcc 
3586 BG£ -~611! 
3587 ADOD ll,'1 1o~2 
3~88 DCC R4 
3!89 M16St91 MODO •i•,e,rz 
359B STCDI r~,RJ 
3591 DIVD •u,a,rz 
3592 ~DO ra,rs 
3~U •u~o '~·'3 3,94 ~DD ,~,n 
s•n AODD (RIJ•trl, 
3596 MU~C CRII•trJ 
3597 &ODD CRBI•ors '177 3598 MU~C ra,r3 
3599 ~00 '~·'' JUB &ODD '~·" 

,, 



SDXPU MAC XU VU1 2SoHARo73 11!34 PACE hU 

3Ul IUIO No'1 
suz OIYD :~·" StU SC~I191 AIR 
StB4 aec NH~11? 
StU •u~o CRII•o'l 
StU IR ~-~·1!-3607 NM~U91 au ••u1! 
StU ADO U'1 oRI 
S609 BR s;~u? 
StU SC!$191 ITO 'lo•CfPI 
stu HOY C§PI•oRI 
StU HOY c,,,.,R1 
StU HOY C§PI•oRZ 
St14 HOY CIPI•oRS 
3615 IWAI R4 
36U e~RI R4 
3617 ASR Ri 
3018 ADO R!oRI 
St19 '"' OVRU? 
SUI RTS R5 
U21 ONU19t HOY •;uu,Re 
Sti2 IR .,,1, 
un OYRSl91 HOY 'lll4oRI 
SU4 IR ~;~u! 
stn !US191 HOY IUUoRI 
St24 EC~Sl91 .ISR R'olt~R4 
SU7 cv Rl 
SUI 111191 cv R' 
SU9 cv RZ 
SUI cv R~ 
S631 RTI _, 
sua rcoutr 1 WORO ,n,.,u,.n,n4n4,e,S7H 
StJJ 1 WORO I~U4to11U32 oi744SS,1f1142 
s•34 ,WORD 1~71'!• u~su, UUUo1!3713 
SU5 ,WORD ·~174!, 1'Z4U, eus45, nnu 
3634 1 WORO ·~·u~,uun, en7!4,114173 
SU7 I WORD I!IZHo1U711oiU7'2o1U727 
StJI 1 WORD ·~un,nnu,,etl5, U4U1 
3639 ,WORD ~~~U~ ,uzsn, Ui711,1'714' 
3441 ,,NOC 
3641 ,ENOC 
3642 I TIT~E "X PI! 
3643 ·I'D' CNOIU 
S64~ 
3645 , ;~o·~ tU,SIRR4 
S64t ,1 _Nor '~U 
S647 ,G~o·~ SAORtiSUo IH~R 1 SOVRt•IRo Ul o SPO~S~ 
3641 ,ENOC 
3649 111101 _.,., 
S6'1 011111 R11l11 
SU1 0uuz RZUZ 
suz BIIIU R3US 

'7'/¥ sus BIUU R41l14 
St54 nun _,,., 
3655 a nut IP!U 

--------- ·- -· 

sPP04 HACX11 Y021 23oHARo7S 11134 PAOt '•U 

SUt auu7 PCtll1 
3657 0uau , .... 
3651 0UU1 '1U1 
3659 aunz 'ZfU 
3660 0UU~ rSIX3 
l661 1116661 016504 IIIII~ U'J HOY zA•" ,R~ 36611 001672• 011411 HOY .. ~.~. 
S.63 0ft674' ann~ •;r PQIUI 
3b64 al1676' 020827 141t62 CH' ~~,n~''u 
3665 0117U' U114~ I~ I n•u• 
3666 001714' 0B840J IR SHTUI 
3667 aa17a6' a20U7 041~~~ POilU I CH' RI 1 14,~U 
3661 001712 1 101131 I~ I OVRSU 
3669 801714' 0B6301 SH'SUI AS~ •• Jb71 001716' 020127 063111 CHP -·· .. ~·~~ 3671 001722 1 113527 1~0 ONUU 
S672 oi'Nor ''U H13 a01724' 01115740 TST •liP I 
3674 011726 1 ana•t c~~ .,,, 
3615 011731' 0U746 040~11 HQY •!12Ut•ISPI 
3676 01173~1 016446 lUlU II HOY ZIR41o•IIPI 
S671 011741' a11446 HOY U4 1o"Pl 
S678 al1742' aU446 0111111 HOY 21 R41 1 • C !, I 
Jt79 0ft746' 011446 HQY U4o•I~Pl 
3681 011751' 014467 012122 ••• R~ 1 SPQ~S~ 
3681 011754' 0121441 1 WORO P~UZI 
36811 001756 1 082SZ21 I WORD IMV 
St83 011161 1 31127141 1 WORO SRI 
3684 aU1611 1 0020'61 1 WORO tSYSZJ 
su' 91116~· 3122301 1 WORO $1R 
3686 al176t• 0021441 1WORO P~CSU 
St87 001771• 3012341 ,WORD IQYR 
S688 011772' 0008021 1 WORO S§IR 
3689 301774 1 01121641 1 WORO C'RSZI 
3691 011776• 00231121 I WORD ·~~· 3691 302001• ~U00tl , WORD UDR 
Jt9Z 002002 1 a0uu• I WORD SQYR 
3693 002004' 300Ut1 , WORD $40R 
3694 012116' 0001061 I WORD UOR 
3495 anna• nuu1 I WORD SQYR 
3696 012e12' 01U241 1 WORD INQIU 
3697 012et4' uantl 1 WORD UDR 
J698 312016 1 U2UZI ,WORO O~PUI 
S699 30U20' 08232111 I WORO 

··~· 3100 312822 1 0U1UI I WORD s;~su 
S70~ 0121124 I 062716 unn !Ne1211 4DD .,.u .. ,.,, 
H0a 3128311 0111H .IMP •IR41* 
S7B3 ann2• 3U6•6 a11111001 ou•s111 HOY ~ISPl o•C!Pt 
37a4 0121361 au646 naua MOY I liP! t•C!•t 
37U 012142• 010134 ""' 'IR41• 
3706 012S44' BU746 12'17~ P~UUI HOY IU,.~Io•ISPl 

'i'-17 37ai U2UI 1 BU746 a402711 HQY t!BZ71,•C,PI 
3708 0UU4' B10U4 .IMP .,-.,. 
S709 012156' 31tt6t iiUIU UVUII HQY .,,,u,c,, 
3111 uzuz• 018134 ""' tiR41• 

-; 



~------------

·~·"! MAGKU YIU l~eMAIIe73 UJ14 "" ,.,. 
1711 111164' 116Ut crallfl 1101. ,,, 
17lZ 112166' lltl,ll 1101. Ill 
11U 1121711 uuu 111!11 lUI 1!11,!111 
1714 1111741 11i4JI 11.01 ·~~~ ... 17U 111176' 116111 11011 Ill 
17U 1111111 1161lt 11011 .,, 
1717 IIIUZ' 111611 MOV .,,,Ill 
3711 112114' 1UU1 ...... MDV .,.,,,111 
1719 1111111 111746 ntna MOV .. , .... ,.,,, 
1721 112114' 111746 141~·· MQV ll41Uit•I!PI 
1721 112121' IU146 MDV 11,,.,,, 
17ZI 111122' 111146 MDV "'•"'''' 17U 1111241 111746 17l,71 MOY 1171,~1• •UP! 
1724 1111~1· 111746 141!Zt MOV n•a•U••I"' 
17U 111134' IU746 IUU~ MOV '''•u~ .. ,., 172t 1111411 111746 141,tl MOV '""'''"'"' 1727 1121441 111146 MOV 11,,.,,,, 
1121 1111461 111146 MOV lllo•CIIIl 
1729 1111'1' 111146 MOY ~~~ .. ,,,, 
1731 1121'2' IUI46 MDV II ••CI'l 
1711 1111'4' IIIU4 ~"' 

., .. ,. 
1711 ,E~OC 
1711 oi'D' '~U 
171! liTO 
17U IC!l 
171t MOV I~COUioRI 
1717 L.ocro 1114,,1 
1711 MODO ~~·~··~· nn IT~DI ''•"· 1741 1.00 .,, •• ~I 
1741 OIVO Cllll••~l 
1741 urr 
114, L.OCDr ,,,,. 
1144 crcc 
174, ICQ I GUll 
1746 1.0' ra,rs 
1747 MUL.' ,~,n 
1741 &OOr (Ill)•·~· 
1749 1.0r 11111•1~1 
17,. OIYr 'I'" "'1 ADO' 'orl ana &oar (~11••~1 
1751 DIY' ,,,rz 
1754 MUL,r ...... ~1 u,; IU" ,.,,. ,,. MUI.' ,.,,. 
1757 ICUIII "' ,.,.,,,, ., . oENOC . ,. 

.I~Nor "U 1761 111156' IIU16 ., ..... CKII !IIII•IIIIIUo 
1761 1ENOC 
176 111161' 111611 SC~UII MOV 

"''··~· t.;S"iJ 176, 111162' 1U61i MOV ('III•IRl 
3764 oi'NO' ;,u 
316t 111164' 111614 MQV ti•I••R4 

-·-----·--------·- ---
·~·~~~~ M&CXU Ylll UeMAIIe71 1.1114 PAGt h1' 

176~ ,tNOC 
1767 111166' 111314 IWAI R! 
3761 111171' 111114 CI.RI R4 
3169 1111721 116214 ,,II ~4 
3171 1111741 ...... AOO R!1u 
1771 1111761 U141t '"' O~RIII 
1772 1121111 8112., RTI -~ 1773 812212' llflll ONUZII CI.R II' 3774 812214' 111711 141211 MOY 1!11111111 
177t 112211' BIUI' ~T· ~' 3776 112212' 111711 111!14 OVUIII MOY •a•••·-• 1771 112216' 111412 IR ,;~sz• 1771 IlliZI' 111711 11141, ltRIZII MOV 114.,,RI 
1779 IIZZZ4• 114167 IlliZI EC~SIII ~·~~ -~··'~"' 1711 112211' I IIIII C~R Rl 
1781 1122121 111111 a~~ 111 
1782 1122341 IIIII' ~TI Rl 
1713 o1rar '~U 178~ rco1111 1 WiiRO 1!1171,UUU 
1785 1 WORO •a•n!,IU"t 171. 1 WORO 1!14,.,1U173 
1787 1 WORO IUtl!,lliUl 3711 1 WORD l!l' .. •"•ua 178f ,WORD I! 42!,171"1 1791 1 WOIIO 1!UU,I3~612 
3791 1 tNOC 
3792 ,ENOC 
3793 1 tOT 
1794 

'lSI 

_; 



sp~B4 MACX11 VUt 23oMARo7S 111~4 PAGE 6 ,,, 
.UIC IOU~~~ ~~.~~ IU 

~790 I TIT~£ s~c~•• 
3797 I 1'0' CNOitl \ 3791 ~;~o·~ I~CA~~ 
379t ~ .... 
nee 

~···· 3U~ ~, .. , 
3112 ·~ ... 3113 sreA~~ 1 MOV t~CTUl••l"l 
31B4 HOY 't"I•CIPI uu MOV ~.1•11'1 
IUt MOV ·~·ll•l"l 
3117 HOY ·~·~' Ull Jl~ ~.,._. 

Utf ~E'SUI AOO .. , .. ~ aue ~MP ., ,. 
3111 1ENOC 
uu I TIT~E snxtf uu ol'0' CNDII~ 
Ut4 1 G~OB~ I~IX~I~I~I'O~U uu ~ .... 
uu ~ .... 
1111 ~, .. , 
3111 .,. .. 
nu I 'lXI MOV Zl ~~~ ,~4 
uu MQV ~~~.,,.,.,, 

U2~ MOV . ···~·,, 3122 RNOSUI J·~ R! 1 SP .. ~SH 
un 1 wo~o IRloU~~sn 
312! UPLSUI MOV ,,, .. ,~. 
uu ~n R~ 
JUt 1ENOC 
1127 I TIT~£ sr~Tn 
3821 1 I~Or CNOU~ nz; 1 ;~o·~ r~OAT oil~ 1 IPO~SH 1 S'OPRS 
sue ~nn 
3Ul ~uu uu ~ .... 
sen ~, . ., 
SU4 ., ... 
sen r~OATI HQY •acR,,,.,,,, 
3Ut JIR ~! 1 S'Q~SM 
3137 1 wo~o Sl~ 
lUI ,wo~o I~OPRf 
313; 1WORO u~~~~~ 
3141 UPLSUI ~n ~~ 
314~ 1 ENOC 
~142 I TIT~E llCIJZ 
U4~ I 1'0' CNOU! 
3144 1 ;~o·~ llCioSOCI 
314f ~ .... 
314t RUlll '/.502-UH RZUZ 
3141 ., ... 
3149 PCill7 

---·-·-·-------

SICIU MACX11 vnt 23oMARo7S 11134 PAC£ td 

31" SOCII HOY tt71•(SPI 
38,, IR CQS24 suz S ICII HOY t!7lo•IIPI 
3U3 GOI241 HOY Rlo•CfP) 
31'4 HOY SoC SP I 1 R1 
3"' AOO .,.,,,~oC''' 
3U~ HOY =~~:a~lSP) JU7 MOY 
38,8 HOY R~o•CIPI 
~8,9 ~~R •(IPI 
3861 C~R Rl 
386l STfS241 MOYB CR"•,RZ 
U6il BIC 1l77tlloRZ 
3863 CMPB Rilol' 
3864 BNf sgssu su; CMP R~tUt CSP) 
3866 ~~ T S!UZ! 
3867 IR lyNU! 
3868 SCS$241 TSTB 1(1PI 
SU9 INE INUZ! 
3871 INC .,, 
3871 BR N~KIZ! 
3872 8Nl1Z41 CH,. Rilo1°• 
S87S ICQ r~OSZ! • 3874 CMPI RZol' • 
387, INE N;KU! 
3176 INC .,, 
3871 IR r~OSZ! 
S878 NX?$241 HOYB CR~I•rRZ 
3879 IIC ll 7tUIR~ 
388il CHPB RZ 0 f' 
388l INE N~"U! 
3882 MOYB ttloRZ 
388J NCNU41 CHPB Ra,••• 
3884 8~! tRRIZ! 
388, CHPB Rio6CIP1 
3886 ·~! tRRU! 
3187 SUI •t•. "' 3888 T$TB 71SPI 
3889 1£Q o;~n! 
3891 

··~ 
Rl 

389l BYI ER~U! 
3892 lUi RloRZ 
3893 

··~ 
Rl 

3894 BYI CRRIZ! 
389, ,,~ AI 
3896 BYS ERR$2! 
3897 lUI R2o~l 
3898 lVI tRAil! 
3899 '~OS241 CHP RloU.oiiPI 
3991 ·~! N•nu 

'is-3 391l SGNS241 ROR ,,,,. 
3912 •c• ONCU! 
3913 Nil ~· 391, •v• NiMU! 

Ll~?-



SICI82 MACXU VIU ZhHU•73 1UU 'AQ£ h2 

"" CI,C 
19 .. ONUI41 HOY ,,, ... ~~ 
~,., HOY ,,,, .. ~, 
1911 ~01. ,,,,. 
1919 HOY u,.c,,, 
~•u HQY II,,.,R. 
19U ~T~ •• nu CAUZ41 TIT ,,,,. 
nu NOHIUI Cl.. u 
~U4 COM 41"1 uu IR ONCIZ! 

''1t OC~IZ41 ROI. u 
3fl7 ICI CRRU! 
1911 ~01. •• 1919 IC~ tR~U! 
1921 ROI. •• ua, ICI tRRU4 
nza ADO RZIRI-
ua' IR '1.011! 
192! ,tNOC nu I TITI.t ucoea 
3f2t .1~0, CHOU~ 
1927 
~921 oGI.OII. IICOoiOCO 
1929 ••••• Ull ., .. 1 
sn, RZIIIZ 
nu RUlli 
~UI ..... 
IU4 ., ... 
~··; 'CIII7 
1936 lOCO I MOY 10CTU5oRC~SI5o Rl 
~n1 u 0011, nu SICOI MOY I~CCI2h~~~SU, Rl 
3U9 0012'1 HOY R ••11'1 .... HOY '•"'''~3 
194, HOY .,~.,,,R2 

3942 •or ~,,ssn 

1941 Cl.~ Rl 
394! c~o• ... ,, ... , 1.'11151 HOY •:"'''"4 3940 HOY • ··I!'~ sht CH' ~·~·O~!UhREI,IU 
1941 ItO •oUZ'. 
1949 m ~· .,. IGC 'QSIZ~ 

'"' NtD ~! 
1952 MOY •!••''' 19'1 '011251 Cl.~ ·~·, '''! ADO , ... .,, . , .. ., . 
"" Tl SUI TST ••• LfS'f .,, ltD HOVIU 
19" cv ., 
"" SUUZ'I SUB IRI, R! 

SIC012 MACX11 VU1 ZI•HAR.73 11IU 'AI£ hi 

1961 11,0 UCSZ'-
1961 INC ., 
1962 !R SYIU' 
1963 uesnt ADO CRII•IR4 
3964 TIT Rl ,., INE N~U2'-
1966 T$! ,,, 
1967 BCD TITSZ' 
3961 NUSUI ADO ltfoRl 
1969 HOY .,,.,,,, 
3971 BR T!TU~ ,,, H0YU51 ADO RI 0 R3 
1972 ADO lt8 1 R! 
197~ MOVB .R~o·C~~~ 
1974 CCRSZ51 ace R2 

~"' Bl,f ru~on~ 
lt76 HOYB '''l•o•(RJ) 
1977 INE D~RIZ~ 
st78 MOVB "~1•1 'R3 
3979 '1~1251 Ct~ R~ 
SUI I£Q CNESU 
398~ MOYB II o•IRI! 
lUi BR r11.12~ 
3983 ru~n'l T'T ,,,,. 
3U4 BNC tRRIZ' 
398, CH' tl I~~~~· 
1986 INf stsno••; 
JU7 CNUZ51 MOV CI'I•IR4 
3988 ~OY C!PI•t4CSPI 
3919 TST 1,,,. 
3991 RO~ ,,,,. 
199~ RTI ,~ 
1992 ERU251 TIT ,,,,. 
3993 BNC tRRS2' 
3994 TST ,,,,. 
399, MOV Ioiii I 0R3 
3996 STUUI •ova ••• ,,~3)• 
3997 etc 6( SPI 
3991 BGT srssz' 3999 COM 611, 
lUI IR CNUI' 
411~ C£CSUI 1 WORO uen,,uu,,ln·,,u·,,B 
4112 OCtS25 I 1 WORO lUUI,l2UI,UeB,u~,u.a 
4UJ 1 CNOC 
4U• I TITI.E IINTU 
4U' ·1'0' CNDUt 

"" oGI.OII. I NT ol Q I NT 1IR loiPOI,SM 
4117 RIIU 

"" ~ .... ... , ., .. , 
4111 ., ... 
4f11 INti 'ISs-41U JOINT I HOY ZIR" IR4 
'~H •ov 2(R411•1"1 
411! •ov •R4 0 •!fPI 

\,,: .. 



SINTI2 HACXU YIU 2~oHARo73 UIU ,.GE Oo4 

41U ~~~~ R!oll'!lltiM 
41U ,WOIIO S~loU~Itllt 
41l7 UI'I:Sitl MOV Cllll•oRI 
41U RTf R' ) 411? oENOC: 
41U oTITI.E Slll14 
4111 ,1r0r CNOII~ 
4121 .~1.011. 1111 
41U 

oi'NDr .... 4124 
41U ,GI.OII. llD 
412- 1ENDC 
4117 
4111 IIIII I Rll .. 
4129 111111 1111111 
4131 IIIII I RUlli 
4131 IIIIU Utl3 
4132 ...... R4tl4 
4133 111110 11'1116 
4134 177314 MQt117114 
413il 1713U NOIIt& 77111 ••u ...... 'IIIII 
tl37 oiFDF '~u 
4131 
4139 oiFNDF ''" '141 SIOI •no 
t14& Ill IQIIZ~ 
ti4Z ~'NOC 
4141 

''" 4144 '6"1 414f I 11171 .,,, 
4146 I.OVIr ,,,,.,,. 
4147 "' "'"";' 4148 ~"; ''"~·· 4149 ,,NOC . ., . oi~NDF r~u 
.. ,1 

I &'NOF SIAl .. ,z .. ,, 1101 M V .,,., . .,,., 
4154 MDV ''"'"""' 415; Cl.ll II'"' 4156 Cl.ll 4 11'1 
4111 oiNOC 
41" 
4.,. 1111161 111140 11111 01,11 •Ill' I .... 1111411 8116tl. I IIIII HOY '&"""' 4161 1122441 113111 lilT , 112? 
4162 8122461 11&424 Ill 1111117 
4161 1122'1' IIUil, NEG 111 
tl64 1122'2' 11Ut6 11011271 RQI. .,., 
41., ,zrNar uc 
41U 1122'4' suuz UlaZI MOV ..... ~1 

'IS"b 4167 1 tNOC 
4161 ,zror uc 
416? MQV ti,?,~Z 

------

111114 MACX11 ¥121 23oHARo73 U.l34 I'AGE tol 
'171 ,ENOC 
4171 1122611 11'166 Ulll4 CI.AI 411, 
4172 NDMU71 
4tn oiFNOF EA~ 
4174 012264° 1111'1 ROI. =~om 417, 112266' 113412 ICI 
4176 112271' IU31Z DEC: ~· 1177 1122721 118774 ·~ "\)M$1~ 
4171 ,ENOC 
41179 .zror EA~ 
4181 MQY tHO oR~ 
41U CI,R ·~~ 4182 MOV R1o•C~31 
IIIU MOY •NORo~l 
4184 CI.R tRI 
4IU •u• IRII•oRZ 
4186 MOV .,,,Ill 
41!7 MQV tR3 1 ~, 
4181 ,I;NOC 
4189 112274• Ull.6t ..... ~ NDOIUI MOVI 

~''"'" 41191 uzue• 11'111. 01.~1 ~' 119~ U23821 1"211. I liB RloRl. 
4192 112314• 111311 IN AI ~' 4119~ 1123861 BI61Z6 ~OR ,,,,. 
4194 1123U' 116111. ~QR ~' 4119J 112U2' 116166 IIIII I~ IIORB 311111 
4196 nnu• nuu MQV ~,, •• 1! 
4197 112321' 111134 ICU271 ~"" 

., .,. 
4191 ,,NOC 
4199 1 ENOC 
4111 ·"'"' IMI.DI~ 
4111. ol~Or CNDIZI 
4U2 1 GI.DBI. tMI,Q,,CIIRA 
4U3 RIIU 
4114 ~11111. 
4185 R2fll2 
4U~ •un 
4117 114114 
4111 ., .. , 
4119 .,. .. 
4UD IICIII7 
4111 MQU77U4 
4112 •••• 41U ltU, 
4114 R'II.T1&2 1 
4115 II INti 
411~ , .... 
4U7 oi~Or 'JIU 
4110 IM\:01 1 WDRD HIIU 
4U9 1 WOIID 1.7141• 
4121 1 WOIID I. hili 

'IS7 412l. 1 NORO 1.74141 
4122 ~"' ''"41•· 4l.ZI ,,NDC 
4124 .I~Nor "U 

,,t• 



SMI,O., MACXU VIZl UoMARo73 UIU ••et ••• 
4~2, IM~DI MQY ~!1•U~I 
•ut MOV ~·~·11~1 
4U1 All, ..... "., 
4121 •ol. •liP! 
4U9 Ql,~ •!"I 
4UI MOYI '*lC"I•n• 
4Ul Ito U~Ut 
4UZ MQVI A!l'l1UlCSPI 
•u~ I(Q 

•u• •o~ '"" •us MOYI A*H ~~) 1 A I !PI 
•ut IWAI A*lll~l 
4137 MOVI l*fCI~) I l*ICSPI 
4UI IWAI ···II~ I •u• MQYI ,., •• ~II•••CSPI 
4141 fWAI ... II~ I .,., Ql,~l ..... ~, 
4142 All, '1"' 414f AOC I ONCI~I 
4144 ray a ••&~I~ I 
414, INC NNIUt ., .. IUS III CM• ,,,,.1 .. ~1• 
4147 ulml ""' UIIZI 
414f NN Ill Cl,~ •• 4149 Cl,~ ~i .,,. 

"'"0' CAUMWI.OIV 
41'1 Gl.~ ~-4152 Ql,~ :J .,,, Cl,~ .". ~0~ '"" 41" MQV •u,,·cs~l 
41,. MOV ••••II$P! I ~4 
41, '" ltiUI 
4~51 

··~ 
•G1MTIIU 

41'9 MQV '"·l~~p 4161 ltiUII MQV .... ,,,,lu 
4U1 INf I!NIU 
4162 Tl! a•t•ZUPI 
41U IU I! lUI 
416~ 14NSZII 

··~ 
PG1MTana •u' ··~ 
~G1MI.!UI 

·~·· 
MOY 

·~·.~~·' 4167 14ISZII MQY l•t•Z! ~PI 1 ~· 
4161 INC UNUI 
4169 TIT ..... ", 
4171 INC IUIZI 
417~ !IT 1•6•1!~PI 
4172 .,~ a nut 
•1n 12NIUI 

··~ 
PG1MI.!IZI 

4174 1211211 MOV .... I UP! I~· 
4115 MOY .,I,, 

LjS"""Jf 417t 

··~ 
PC1MI.TUI 

4171 

··~ 
PG1MT~IU 

4178 TST ,,,,. 
4179 ADO I~Pl• 1 R4 

SMI,OU MACX11 YU1 23oMARe73 1.1134 PAGt 6e7 

4181 ,tNOC 
4181 ,,,0, tAeiMWI.DIV 
4U:i Cl,~ R4 
41U ., .. 8oOiCI, oR4 
4184 ADO R!otS~ 
41U MQYI ''•l•iCSPl 
4186 ROR '"" 4117 SWAB BliP! 
4111 MOYI &•3 CIP! 1 8 UP I 
4189 SWAB .. 2CSPI 
4191 MOYB •• ,. Sp I 1 B*l C SP! 
4191 IWAB e••c 1~1 
4192 MQYB 1*7 II~ lo U4 CSP I 
4193 SWAB I .. CS~I 
4194 eva U6CIPl 
419, ,tNOe 
419~ , JrD' tAE 
4197 MOY tMQ 1 ~! 
4191 ~ov AIIPlo•I!P) 
419¥ ~ov Ut•ZUPI o•R4 
4i18 .IIR R~o tM~SZ! 
421, ~OV CIPl•IRZ 
4212 ~ov ,,,,.,.3 
•zn ~OY , .... ~, .. ,., •u• MOV ••••z! IPlooR4 •zn 

··~ R~otMWSZ! 
421• AOO ,,,,.,.2 
•U1 AOC Nl •an ADO I'Pl•oR3 
4209 AOC AZ •au ADC Rl 
•<~a MOY ••• C I~ lo• CSP I 
4212 •ov B•t•21SP loo~4 
4213 J$R R'1 EMWU! 
4214 ADO IIPl•1RZ 
•ZH ADC Rl 
4216 ADO ·~,,.,~3 
4217 AOe ~z 
HU AOC ~l 
4219 MOV A*t C ~~I o• C IPl 
4228 MOY a•••z""••R• 4i21 JIR R,, EMW121 
4ii2 ADD C!iP1•1~2 
•223 AOC ~l 
4224 ADO CIPl•oR3 
42, AOC R:i 
4:126 •o~ Rl 
•zz7 MOY A2oR3 
4221 MQY R,,u 
4229 c~~ ~' 4231 MOY ACIPl o•C"I 
•nl MOY 1•4•• I'~ I 1 •U 7'0-7 4232 JIR ~~.c~wsu 
•zn AOO ''''*IRZ 
4234 AQC ~l 

'1- l 



SMI,~U ••exu Vl21 2hMA~o73 Ut3• PAOE 6ol 

•zn 400 ,,,,.,.3 
•n~ •o~ ~~ 
1237 AD~ "' \ 4238 MOY .. lll~lo•CS~I 
4239 HOY ••e•e 1 ,, ,eR4 
4248 "'" R~oEHWUB 
•24~ ADD lf'l*oR2 
4242 lDC ~, 

424~ &DD lfP)ooR3 
424• AD~ •z 
124, AD~ R' 
124~ HOY •••cs~~··U~l 
4247 HOY a. .. e~_,,.u 
4248 .JIN Nf.o~MWU8 
4249 lOD 1l'l*oR2 
'2" lOC ~~., ••• 3 42'~ ADO 
4252 ADC Rl 
•an lOC ., 
II'. HOY '"~".'"' . .,, HOY Ut•ll!~l,eR• . .,. .JIN ~;.t:~w 4257 AOD 
125a •o~ Rt 

•a" ADO ll'l*oR2 
42U AOC ., 
126& lDC •• 4262 HOY A+tiS~)o•l"l 
126~ HOY l*hZI~,,eR4 
4261 .JIR R~oEHWIZB .,., ADD lf'l*oR1 
4260 ·o~ Rt 
4267 ADD ll'l*oRZ 
42U ADC R& 
1269 AOC Rl 
4278 HOY A I" lo• I !PI 
1271 HOY .. ,.,.,, .... 
4272 .JIR R~oEHWUB 
127~ c(OD I§P!+oRI 
1274 ADD C!PI*oR& 
127' lOC ~· 1276 HOY ,,,,.,u 
1277 ,ENOC 
1271 o~ror MWI.OIV 
'2" MOY .,., ,.,,,, 
42U MOY 8•t•21S~!,R. 
128& .JIN 'i•'"wua 1282 HOY R_,Rt 
421~ HOY ~~oR3 
4284 MOY ••JCS~Io•ll~l 
•an MQY Uhfii'I 1N4 
4Ut .JIR P9, EMWIIB '160 4287 lOD R!,R2 
1288 lDC ., 
liiB9 ADD UoR3 

-------------· 

SHI.OU HACXU YB21 23aHARa73 11(31 'AOE .. , 

4298 lOC RZ 
1Z9~ AQC R& 4292 HOY AUIS'I o•C!PI 
12N HOY B•t•ZI!PioR4 1294 .J$R P9o EHWS28 429, ADD R!oR2 
1296 AOC Rl 1297 ADD R'oR3 4298 ADC R2 
4299 AOC ., 
13ee HOY '*""' ,.,,, 1381 HOY l*hll ~PI,~~ IUii .JSR P9rEHWS28 130J ADD R!oR2 1304 lOC ~, 

ue' ADD R'rR3 4306 AOC RZ 
4U7 AOC R' 1308 HOY RioRJ 4309 HOY R&oR2 
~~11 cv R& 13U MOV ''"'••"'' 431~ HOY BU•211Pl ~~~ 
431J .J$R P9o EM~IZ8 
1314 100 R!oR2 431, &DC A& 1316 400 R' 1 R3 4317 lOC R~ 
4318 lOC ~~ IJ19 MOV ••eC.,I o•I!PI 4321 MDV B•h~IIP!oR4 1321 .JSR PGoEH~I28 4J22 ADO R~oRZ 4323 AOC R~ IJ24 ADD R' 1 R3 132, ADC RZ 432& AOC R& 1327 HQV lUIS~) r •I SP I 4328 MOV a•~+rc ,,, R4 4329 .JSR P9r EMWSZB 1330 ADO R!oRZ 13J1 lOC R~ 1332 400 R5oR3 
13J3 40C ~2 
IJH lOC -~ IH' HOY Al,lo•CSP! 
UJ6 MOV Botoa!IPioRf 
43J7 

-·~ P9o,HWIU 
4338 ADO ~!oR1 4339 AOC ~· 4340 ADD R,,RI 
4341 AOC R' '-/6 I 434ii •oc Rl 
4J4J MQY ••Ill~) r•IS'I 4344 MDV 8+1•211Pir~4 

\_\'\ ~ 



SM~DI' MAC:XU Vfll 2hMARe73 U!U PAGE hU 

414, Jl~ I'Goi:MIIIII 
4146 AOD ~!oR:L 
40147 AOC: Rl 
4141 ADD "''"' 4149 AOC ~' 4151 A09 ~· 4U:L HOY Ail,t•ISI'I 
4152 MOY t•t•ll'l'ltU 
4151 Jl~ 'VoCMIIIZI 
4154 ADD ~4 1 RI 
41" ADD R~oR:L 
415. ADO AI 
41'7 HOY ., .. , •• ~4 
4UI 1 ENOC: 
4U9 AI~ 

~· 4161 ~0~ ~-416:1. RO~ ~' 4162 ~0~ Rl 
4361 •o• NQMU! 
416~ 

··~ 
~~ 

416' RD~ ~· 4161 RO~ 

=· 
4367 •o~ 
4161 DEC ~i 
4169 NOMIZII lUI 

·····~~ 4f7i ·~~ UNOUI 
417:1. QMI' lf17oR4 
4171 I~T OV~III 
4171 C~RI 

:1.RI 4174 '"' 417\; IN AI 
~· 4176 c~~· ~· 4171 .. ,. ~&,RI 

4171 IN AI RZ 
4119 c~~• ~' 4111 .... ~·.~:1. 
HI :I. IWAI R:L 
4112 C~RI u 
411f .... ~!.~• 
411~ INA I ~· 411t ROR ...... .., .. RO~ u 
4117 ~OR R:L 
4111 ~OR 

~· 4llt RO~ 

~· 4191 AOC Rf 
419:1. AOC •• 4191 AD9 ., 
419f AD9 u 
419! •c• ovuu ..,, 

IV' oun• 
4196 OUUZII HOY ~··""~'""' '/651--4197 HOY ~.,Rtf~T•ZIII'I 
4191 MOV R oRti~T•~ISI'I 
4399 HOY Rf,~E!~h~ISI'I' 

·--·*-------·------ -----· -·--···--· --------

IM~Dit MAC:XU VIZI. 2hMARe73 :1.1134 PAlE 6•:1.1 

4481 HOY ll1'1•tR5 
441i HOY ,,,.,.,u 
4411 ADO ., . .,,~ 
441f JMI' 

·~~··· 4414 OYUIII r•r •Ill' I 
441; OVUIII MOV 1~113 1 RI 
441t BR CG~U! 
4411 UNDIZII MOY ., . .,, .. 
4411 EC~UII TST .... ,. 
4419 JS~ ·~··~~~A 
441il !£21211 c~~ ~· 44U cv ~, 

4412 c~~ ~· 4413 c~• Rf 
44H u OIIT-121 
44U ti'NDr EAUH\I~DIY 
44U H~tllll A'~ ~4 
4417 IOC xisn 
44U MTliZII ADD A•4•41~1'ltR~ 
441? AOC RZ 
4421 ADC ~' 44U ADC •• 4421 ADC 

~· 4423 ADD A•4•41~1'loRZ 
4424 ADC ., 
442' AD~ Rl 
4426 ADC ~' 4427 ADD A•••4ISI'ltRl 
4421 AOC Rl 
4429 AD~ ·~ 4Hi ADO Ul••lll'loRI 
4431 ADC ~' 4431 ••u•c Alii ~; 
443~ ~Oil ~· 4434 110~ "' 443; ROll RZ 
4436 RO~ Rf 
4437 DEC 2181'1 
4431 IGT =rut 4439 ~" 4448 MTZ$211 ote U"'' 4441. MTISZII AI~ 
4442 aec xi lilt 
4441 ADD ~= ... ,,,, .~~. 4444 •Dg 444, AD_ 

~-4446 AOD .... 4""·"· 4447 AD~ ., 
4441 XIIII II ··- -· 4449 II DR •• 4451 ~Oil ~' 44':1. 11011 :J ij63 4452 ~D• 
44,, 0~~ •p" 4454 I T M fill 

.... ':1 
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IMI,U' IIACXU VIU 23oMARo73 UIU 'AlE .. ,. 

.,6, NGMIIII ~" Rf 

.,6. IYG OVRII't .,., ROR R. 

.,6. ICI OllfiZ! 
4f69 IR OYRII! .,,, 1£RSZ91 OI,R ''" .,,, JMI' •IR41* 
U72 oENOC 
.,,~ ,sror EAC .,,. IMLII 110¥ IMOoRI . ,, MOV III'I*IIRII • .,. IIOY ,,,,.,,Re 
.,77 HOY •IRIII•C"I .,,. 11!1 ••·•Rut .,, n:o 0¥1111! 
4UI JMI' 'IR41* .,., oENOG .,.a ·''D' IIVI.OU 
4,.1 IMLII 110¥ Cfi'I*IRI 
411~ 1 WOIID lUI It 
4,., 110¥ Rt••lll'l .,.. •e• 0 .RII't .,., JMI' •11141* 
4fll oENOG .,., 0¥111191 Gl.ll 'I'' .,,, Jl~ II .11C~R .,, JMI' '11141* 

•••• ol'iTE ~ 
4,91 ,I¥TE u·, 
4f94 ,CNDC .,,; 

I I'TLt '"""'' .,,. , ~or eNGUI .,,1 AGI.DIL IMI,RoiEIIRA . ,. .. .... •••• .,, llllli RlU& •••• 111112 Rllll ... , II lUI R31U 
4612 IIIIU R4.X4 ... , IIIII' Rfll' 
•••• 111116 ...... .. ., 811117 I'CU7 •••• 177314 NQU11114 .. , 17711i 1111&711U •••• 17731.4 LIN1&771U ... , I IIIII , .... •u• IIIIU ··r·· 4tU 1111&4 •• a· 
4UZ 1111&1 RCidu·, 
•tu 111112 IIIN•I 
•u~ olrOr 'I!U .. " IMLRI 1 WDRD &7.111, 
4t&t ,WORD Hl41! Lf6s-f+ 46&7 1 WDRO &7.Uit 
41U ,WDIIO H414! 
4U9 JMI' 'lUI* 

IMLII15 MAC XU YIU 23oMUo11 UIU I'AGE h&' 

4tal oENOC •n' I f'NQr "U 
4622 1121221 11,1446 IMLIII IIOY R!,•CI'' 
4tU 112124• •u•4• IIOY R,,oC.~I 
4624 , I'NDr UCIMIII.DIY •tz' 812126' 0U612 ...... IIDY A*l•ll~l'l 1RI 
4626 IIU321 UUIZ AI~ RZ 
•tz7 0121J41 116!.46 •o~ """ 4tZI 8123J61 .. ,.46 CLR •Ill' I 
4U9 un••~ IIUIZ IWAI •a 
lUi 1123421 1UU6 MDVI NZ,OS~ 
4U& IIU441 11Ut7 IIQ lUlU 
4U2 1113461 111261 IEC 
4tn 1113511 116112 ROR •• 4U4 un5ZI 115112 CVI •a 
4tU IIU541 116611 111113 11•1 A*ICI~IoRZ 
•n6 1113611 115113 GLR Rf 
4t37 IIU6Z' 1,.611 IIIIU II II •••c•~•·•3 4U8 IIU661 nun SWAB ., 
4039 0121711 IIU66 111114 

··~ '"" 4641 IIU141 nn66 111112 AOC 1l1Nif~l 
4t41 1124111 llf160 IIIIU rare '*"'~' 4642 8124141 111417 ICI 1US31 
4.43 8124861 ...... 111114 RQR .,., . 

4644 1124121 . ., ... CLR Rl ... , 012414' lltlll. CI,R ., 
4646 8124161 0U6U 11111t MDV I*ICII!IoR4 
4647 1124221 111416 au 111131 
4641 812424' 3U71f 111117 12NIUI MOV .,, .. ~, 
4649 1124311 314167 111221 Jill ~G,KTIUI 
4Ui 8124J41 IU7t7 II lUI JIR ~G,ML!IIB 
465& 1124411 ~16614 111114 1211311 MOY 'J"IIR4 4U2 1124441 aun' 111111 MOV I .IR5 
4653 112451' 114167 llli~~ JIR ~~,ML!UI 
4654 1112454' 384767 111144 JIR ~ tMTlUI 
4655 112461° ~626U ADD ,,,., .. 
4656 1 tNDC 
4657 ,,ror uc 
4UI MOY I"G,R! 
4659 MOY ., ....... , 
4661 MDV 8*1•41.1'1 1 'R4 
466& 110¥ l*lo41~PI,oCR41 
4062 lED e,•••• 46U INC UI,IH 
4664 IIDRI "'" 466; RO~ •Ill' I 
4666 MQV 11141*••1"1 
4667 GloRI ,,, 
4661 IN AI .,, 
4669 MDV ,,, ..... N 
4671 IIOY , .... ,., 
4671, ... Rf,•C~~~ ~6~ 4672 MDV '~''*••111'1 
4673 MOY A*I*'I"'''R4 4614 IIDY A*l*4 ~l'l,tiCR61 
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SH~RU MACX11 VU1 2JoHARo73 11134 'AGt 6oU .. ,, ItO lUIS' 
4676 INC ·~~·H 4t77 ROU 

···~ 4678 ADC tiS' I \ 
4679 •ov eu,R~ l 

40U C~RI R~ 
468l INA I R~ 
4682 ADD Rfo4CI'I 
•on HDV t7, .. ~SH 
4684 HOY CR4t•oRZ 
uu Ill R~oRZ 
4086 C~R Rt 
4687 cv Rl 
4681 MOV C~41•oR3 
46U INE AiNIU 
46911 TS! •IR41 
4691 BR AUUI 
4UZ AZNUII HOY .,,, ·~! 
H93 CMP •IR41o•CR4t 
4694 AOD R~ 0 tR! 
469f TIT Rf 
4696 

··~ 
Ail PUt 

.. 91 ADO '''··~· 4698 A2PUII MQV C~4t•oR1 
4699 A21UII MOY ZI"IJ!R41• 
4111 INC liNUI 
4111 TIT •IR41 
4702 8R susn 
41U B2NUII HOv Ri1 1tR! 
4714 CH' •IR41o•CR4) 
47U AQD ZIIPittR4 
47U TST Zl_,l 
4711 

.,, 
li'UI .,,, ADO Rio 'R! 

4119 u•sut AOO CR4t• 1R1 
471' AOC Rl 
4111 8215381 HOY Rio CR!I• 
4712 ADD RioRI 
47U HOY .,,,.~4 

47H ADD C'PI•tRt 
411, ADD •IR4)oR1 
411t AOC Rl 
4117 ADO •CR41 oRI 
4711 m ,,,,. 
41n HOY Cl•l•oR4 
4721 ,tNDC 
4721 oi'D' MY~ DIY 
4722 MOV ••••• ,,,, ,u 
4121 MOY ••••4CIPioR4 
4724 1£0 nRUI 
472; ,WORD •U•Z7o1 

'167 4126 RO~ .,,, 
4127 HOY R!o•CfPI 
4121 C~RI .,, 
412; IWAB .,, 

---------- -------------~--------- - ---

SH~RI' MACXU YU1 2~aHARa73 UIJ4 PUt 6•17 

4131 1 WORD 1U4Z7o7 
47J1 HOY Rfo•cfPI 
47H •n lliUilloR~ 
47J3 HOY R!o•CI'I 
41H HOY A•t•4C~PI ,u 
41J5 •ov UI•41'PI ,u 
413t 1£0 •tm• 41J7 1 WORD I .~2Z7o1 
4138 AOC 4CS'I 
4139 MOY Ri 1 RI 
4741i C~RI Rl 
4141 INA& Rl 
4142 ADD "'•"''' 474J 1 WDRD 173Z27o 7 
4144 Ill 11JIUI,R2 
474, C~R Rl 
4146 C~R Rl 
4147 TST Rf 
4748 BtO AUUI 
4749 1 WORD 17848~ 
4,1 ADD ~~ 0 R4 
4"l fiT Rf 
47511 .,~ &ZPUI 
47'3 ADO ,,,, R! .,,. A2'S~II MOY -~, Rl 
47" A2!S311 •ov Zl,loR4 
4756 JEQ BUUI .,, 

I WORD 17141i 
4758 ADD i!IIPI oA4 
4,9 T$T Zl"l 
4768 BP~ UPUI 
4761 ADD •a,u 
4762 82"311 ADO R!o At 
4763 AD~ Rl 
4764 B2UJII MOY Rio A4 
4765 ADD RZ,AI 
4766 , WORD HUU 
4767 ADO ,,,,.,.11 
4768 ADD ~~oRl 
4769 AO~ Rl 
4771 ADO ~!oAI 
477l !~T CIPt• 
4772 MDV CIPt•oR4 
4773 ,~NDC 
4774 U2462' 016Ul •o~ ~, .,, 012464' 3116UI ~0~ Rl 
4776 012466' 1U4B~ 

·~· 
NQMUI 

4777 0124711 0UUl RO~ Al 
4778 1112472' 116101 RO~ Rl 
4719 01124741 015314 DEC R4 
4781 0124761 162714 011211 NO"SUI ·~· 

..... ~! i-f6g 4781 0112'02' 0UH6 ·~c ~NOIU 
4782 U2514' 0Z2714 011F7 c~• ,,, .~, 
47U 01125111 082421 I~T OVRUI 
4784 1125121 1115181 =~~· ~l 
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sM~R., MACX11 ¥121. 2hMARe73 UIU ''" 6•1.1 
4715 1125141 ,,. .. , "'' RloRI. ., .. 11151.61 . .. ~., INA I R& 
4717 1115211 ~,~,. .. CVI Rl 
4711 1125221 U1411 •n• R! 1 RI 
4719 1115241 111311 INA I Rl 
479i 1115261 116126 ~OR ,,,,. 
4791. 1115311 ...... ~OR Rl 
4792 11253ZI 116111, ROR ., 
4793 1115341 "'"' AQC R& 
4794 1115361 """ lDC Rl 
479; 1115411 U34l4 ICI O~U31 
479t ••n•21 U14U IYI O~U311 
4797 1115441 1Uit6 IIIIU OU,SIII MOY Rio RCI~ T U" 
47'1 1125511 IUU6 11111.2 MOY R&~ RCI~ T•ZI" I 
4799 1125541 .~.~ .. , MOY ,, I•IR5 
4111 1115561 1U614 MOY ,,,,., .. 
4111. 1115611 12162t CH' ,,,,., ,.,,. 
4112 1115621 111134 JH' 'IR41• •en ·1'0' EAEIMW~OIY •••• I EllS II CM' ,,,,.,,.,,. 
411; ,tNOc 
4llt 1115641 12161t IEI:ISIJ CM' ,,,,., ,.,,. 
4117 1115661 1184U. IR I RIJI 
4111 1125711 llt726 OYRUII TIT ,,,,. 
4119 1115721 IU711 IIIII~ OYliSI MOY ltln,~• 
4fU 1125761 111411 IR CGU~I 
4IU 111611' 111711 113!" UNOUII MOY ., ... , .. 
4IU 1126141 111726 Tlr ,,,,. 
uu 1126161 114567 III.!U CCLUII J•• R'oltJ!Rl 
U1.4 llltUI 115111 !USU CI,R Rl 
4fl.f 11161.41 .. ,.., C~R ., 
4IU 11161.61 .. .,,. IR OIIU~I 
411.7 .trNor CAUMW~DIY 
411.1 1126211 116214 M\,,UIJ ••• R! 
411.9 1126221 uuu ICC XIUI 
4121 1116241 16UII. MTlUII AOO ~foRI. 
4121. 1116261 BISSII AO~ Rl 
4112 1116311 liUit ICI CQYUI 
4121 IIIUZI 161211 IOD RloRI 
4U4 uuu• Bill II XIUII ~OR Ill 
•tU 1116361 "'"' •o• "' •ezt "16411 IISI., oco "' 4117 1116421 113366 IG! "'"" 4111 1116441 111217 IIU 'G 4119 1116461 Stllll CO VIlli 100 ••••• 4131 1116'11 ..... , "e 4131. 1116511 ""'' Ill XIIU 
4132 1116541 ...... MTIUII ••• 114 
4131 1116561 11311l. ICC xitUI 
4134 1116611 161211 AOD ::··· 411f 1126621 ...... XIIS311 ROR 

'761 •n• 1126641 ..... , 11011 "' 4137 1126661 1153U oca "' 4UI 1126711 nU71. IG! MfiUI 
4139 BI267ZI 111217 liT I 'G 

'"""" MICXU VIII. UeMIIIe73 1.1134 "" .. ,. 
4141 ,CNDC 
414, ,ENDC 
414i ,tNDC 
414~ ,EOT .... 
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SM~R., H4CXU YIU U•"4R.7~ UIH PAG' 7 
414, tAll C IOU-CE ~ I.I.C tl.' 
4146 oTITI.t INCGII 
4147 .1'0' CNDU' \ 4141 oGI.OII. INGioiNGRoiNC011!RR 
4149 R4114 
4UI ., .. , 
4U~ ., ... 
4U2 SHOll Nt' .,, . .,~ BYI ov•n• . .,. ~MP ., •• 1. 
4U!i SNORI 
4156 SNGOI TIT .,. 
4U7 lEO •J•n• ,,,. 

A Oil ., ....... ,. 
41" IUUil JM' IIUI• .... OYRUll 

~·· 
R~,lt~R 

416~ JHI' ., •• I. 
•lea ·"" 3 
41U oi¥TE ,,., 
416~ otNOC 
411, oTITI.E S'MRI~ 
416t .1~0' CNOU' 
4167 
4861 •• • II 
4169 Rl • ., 
4111 Ri • .. 
417~ u • ., 
4172 •• • :I 411~ ., • 4174 ., • ., 
4175 I'C • .. 
417t oGI.DII. II'IMRl!tiP,MR4t.,IIIRI 0 II'SHRZ, IPSHR' 
4177 SI'SHR" 
4171 SI'SHR41 MOY Rft•CII'I 
4179 MOY ····1¥1'1 .... IPIIIRII MOY 

······~~ ... , II'IHRZI 
4IU ll'tHRU MOY •••• ,,~1 ... , 

~"' •CUI• .... oENOC 
411, 1 TITI.E SI'I'RI! 
411t .s~o' ONDUf 
4117 •••••• Rhll 
4111 ..... , Rhll 
4119 ...... RZIU 
4191 IIIII I Rhll 
419l 111114 ••••• 4191 ..... , .,.., 
4191 ...... "'''" 4194 .... ., I'Cil7 
419, oGI.OII. s!'o•••·••o•••• Sl'ePRI .... II'OI'RII '171 4197 1126741 1U611 SI'OPR4 I MOV !IPI•··· 

"" 8126761 IU61' MOY ll~'l*t~l 
4199 8127881 run a MOY 111'1•••• 

SI'PRI~ MlCXU YIU UoHARo71 Ull4 I' AGE 7ol 

4911 812782' Ul61~ MOY 11~1•1RI 
49U 012714' Ul134 ~"~ ., .... 
4981 1127861 tUUI SPQPRIJ MOY '''I*•"' ... ~ UZ7UI uue' MOY !IP1•••1 
4914 012712' 111134 ~HP ., •• I. .,., 

1 1;NDC .... I TIT~E IROI2 
4917 ,srar CNOU! .... 1 01.011. s~a 
4989 R4114 
491i ., ... 
49U , .... 
49U 'US! 
49U oi~D' ri'U 
49H SROI ,WORD l~IIU 
491, ,WORD HHU 
49U 1 WDRO l~414t 
4917 JHI' ., .. I. 
4UI 1 ENOC 
4919 , JrNor ri'U 
4921 SROI MOY il.,lt•IS~I 
ti9U MOY 2111'1 o•IS~I 
4922 CI.R 41"1 
49U c1.• 6!SPI 
4924 ~"' I!R41• 
4925 ,ENDC 
4926 1 ENDC 
4927 I TIT~E SMI14 
4928 ·I'D' ~NDU, 
4929 ,GI,OI~ 11!1 1 I'RR 
49U 

, I~NDr Sl&l 4931 
H32 ,;I,D!~ lVI 
4931 1 ENDC 
4934 
493' UteBI RIIU 
4936 '""' RUil 
4Ui' tiUIIZ RUU 
4931 0IJIU~ RUU 
4939 018104 R41X4 
494i lUll' .,.., 
494, 0UU6 ., ... 
4942 177114 MQU77SI4 
4941 177314 ~$Htl771l! 
4944 UIIBI , .... 
4945 oi'D' '~U 
4946 
4947 •''"0' .... 
4941 SCI I IE!O 
4949 IR RUUI 
4951 ,,NDC 

ifl;L 4951 

''" 4952 IR'l 4951 Rl •• ,. llTI .,,. I. DO II' I•·~· 

lp >-' 



SRJ14 "ACXU VU1 23oMARo73 UIU ,.1£ hi 

49, ITCOI "••CI'l 4,. 
~"' ICUl* 

"'' 1 tNOC 
49" 

I ''"O' '~U 
49" 
4961 

I ''"O' .... 
4961 SOli MQV Cf'l••ZI"I 
4962 MQV Cl'l••2CS'I 
4963 1ENOC 
4964 
496, 1121141 .. ,..2 SRI I C~R Rl .... 1127161 I.,UZ INC Rl 
4967 1117211 IUU!. MOV c,,,.,., .... 1127221 nuu RO~ .,, 
4969 1127241 116111 RO~ ., 
4971 1127261 116146 RO~ •CS'J 
4971 1127311 1UI.U MOVI .,,u 
4972 1127311 11'111 c~·• Rl 
497~ 1127341 111311 IW .. Rl 
4974 1121361 162111 lllall lUI l2111~l 
497, 1121421 11243~ I~T I'RU' 
497t 1127441 ttl4U lEO ONEU~ 
4971 1127461 121111. 111117 CH' •lS, oNl 
4971 8117521 111422 ·~! OVRU~ 
4979 8121"1 unn IWAI Rf 
4911 8127'61 1.,18~ eva Rf 
4 •• , 1127611 uun ..... , •n• ~c.,,,R3 
4912 srtn5t 
4U3 ,t,Nor UUM~I.OIV 
4914 112164' 1161,1~ ROI, ·~ 491, 1127661 nun RQ~ R2 
4U6 1127711 115311 DECSUI DEC Rl 
4911 1127721 nn14 IG! ,~,n~ 
49lf 1ENOC 
4U9 I I'O' ~AE 
4UI MQV IM0 1 Rl 
499!, MQV Rf,UI 
4992 •ov .,,.c ~., 
499~ MDV R!,, .. I,,H 
4t94 MQY •RI 1R¥ 
4"' 1'NOC 
4t9t ·1'0' M~I.OIV 
4t91 ,WORD IUUl 
4t91 1ENOC 

"" 1121741 115412 DNUUI NU Rl ,..i 112176• U2410 n• NQMU~ , .. , 1131111 113111 IG! OVIIUP 
,.12 1nuz1 01U26 IGNU'I ROR c,,,. 
SIU 1131141 Ul41l ICI O~TUI , ... 1131161 llt411 Nt~ Rl , .. , 8131111 1u2u OUfSUI MOY 

·····~ ,. .. 1131121 UIU4 ~"' •CR4J• 

'773 5111 1131141 016116 NGMU51 ROR ,,,,. ,. .. 0131161 113174 •e• O~TU~ , . ., ~nue1 115746 OVRSUI TST •II, 

SRJ14 MAC XU Yl21 2~oMUo73 111~4 'lGt 7•3 

'IU 113122' 114161 IIUU ~SR R,,IE~R 
,.11. 1131261 111481. IR I'RI3~ 
511.2 1nue1 ~~~ 1BYU 3 
511.3 U~U!,I 126 ,BYTE zz·, ,.l. 1138~21 985112 URU51 C~R :~NU~ '"' 1131341 011762 BR 
51H 1ENOC 

'"' 1'NOC 
51U I TIT~t SfO~BI 
'119 1 1'0' CNOUt 
5121 1 '~o·~ lNG~, I~RR 

"21 ..... 
SU2 ~u•1 
'12~ ..... 
5124 ~, .. , 
51U !NO~ I MOV 21Ril,R4 
512~ MOV CUI•1RI 
'12' •ov CR4J•oRl 
'12' MOY IR4 1 R~ 
5129 RO~ R4 
5t31 ADC Ri 
'131. •o~ Rl 
'132 ICI OYRUt 
'133 JVS OYRUt 
5134 RTI R' 'U' OYRU61 JIR R,,st~R 
513~ RTS ~' '137 

~·"~ 
4 

5138 11YTE 121 
5139 1'NDC 
5141 I TIT~t SflNI~ 
5141 I 1'0' CNOU1 
5142 ~G~OII. SINo CO~ 
514J 1 trNor '~U 
5144 I G~OBI. SAOR I IMI.R. !SBR I SOVR I' I NTR I SPOI.~H 
5145 I tNDC 
514~ IUUI RIIU , . ., ~UU!. RUXl 
'148 ~•uez R2UZ 
5149 IIIII~ R3U3 
5151 111134 R41X4 
515!, enu' ~, .. , 
5152 ~UU6 ., ... 
51'~ .,,., 'CU7 
5154 eueea , ... 
51" 310811 ri,Ul ,.,. 310812 'ZIU 

"" nne~ ,, . ., 
'1'0 II'NOf ,.., 
,.,9 1131361 IU5U 811112 COil MOV """• .. 5161 ~131421 un•• C~R """ 5161. 0138441 11,6446 0UIIil MOV Z~R41,•CS'I '-17i.f '"2 113851' 111446 MQY •. 4o• ·~, 
51U 1131'21 IU146 107733 MOY II117H••C!'I 
5U4 1131561 IU14t 14UU MOV 114UU,•CIPI 

·.i 
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SUNB4 MAC XU YIU UoKUo7~ Ul34 ~AGt 7o4 

"" 1131621 114467 IILIU , .. R!II'9~1M , ... 1131661 1181161 lUll~ I 1 NO~D UORtiNCU' ,..1 1131721 11"14 uun SIN I KQV ZI~"IR4 ,. .. 11~1761 UU46 C~R "'"' '! ,., 11~181 1 IU446 nun MQV Z I R4 I 1 o C S, I 
J87il 113U41 IH446 MQV ·~4'""" 
,171 enu61 1863U SNCU1t "~ 

.,, 
,172 11~1111 316166 nne~ RQR 41S, 
,173 98~1141 ~1ua RQR .,, ,.,. 1131161 ~U746 UH~3 MQV tii7H3t• c ,, 

'"' 98~1221 IU746 141711 MQV •U17Ut•IIPI 
,.7. 1131261 314467 111744 JIR R! 1 SPQ~SM ,.77 31~1~21 1112~41 1 NORQ IQVR 

'"' 113134' 1132311 1 WORO a~~nr 

'"' 1131~61 lliU41 1 WORO SlNTR 
'IIIIi 1131411 IIBUZI ,WORO IUR 
'l!e1 1131421 anz421 1 WORO X!U7 
'U2 1131441 U~2UI 1 WORO O~PU7 
'U3 11~1461 8111341 1 WORO tlNTR ,. .. 1131,.1 1n2H1 1 NO~O Q~OU7 , .. , ~~~1'21 IIIUZI ,wo~D ... ~ 
'~'• IU1H' ~~~~2621 1 WORO QIU~7 
fU7 1131'6' 1132311 QSUHI 1 WORD O~PU7 , ... ~~~161 1 1132~·· 1WORO a~Pnt , . ., 1831621 IlUZZI 1 WORD SK~R ,.,, 1131641 IUUZI 1 WORD ,~nH 

"'' 1131661 1123221 ,WORD SK~R 

'''2 1131711 ...... , 1 WORD UOR 
"'3 1131721 IlUZZI 1 WORO IK~R ,.,. ~~~1741 1111161 1 WORO I ADR ,.,, 1131761 IlUZZI 1 WORD IK~R 

"'6 113281' UUitl ,WORD SAOR 

"'' 1132021 IUUZI ,NORD SK~R 

"" 113ZUI 1111161 ,WORD I AOR un 1132161 1123221 ,WORD SK~R 
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IU2l2' '111 IUZ11 1 1 WOR0 RTNU~ 
'112 BU2121 BU611 NTNU71 MQV 'l't•1Rt 
'1U 1132141 0U61l MOV ( PI•IR1 
'U4 ~~~2161 0U7Zt TIT ,,,,. 
'1" 0132211 1121'2 a;E R!lU7 
'Ut 113222' 1027U uun AOO .,llfiiiRI 
'U7 1132261 nnu NT{U71 RTI R' 
'Ut 1132311 IU646 ltiiiZ ou"~'' MQV aii'I1•IS~I 
5189 0132341 IU646 IIU12 MOV 21,11•1"1 
'1U ana••' 1181U ""' ·r·~· '111 1132421 "'716 X4U7t TST ' ~ 'UZ 1132441 111762 IEQ R N$3~ 
'1U 1n2••' UU6t ..... , I NCB 1CI'I 
'U~ 1132,21 1111~~ ""' ,,R41. 
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'121 1032741 115146 cv .,., 
'H1 U3276 1 112746 14UU MQV t!IZII1•ISPI 
'122 U~312' 104467 UU71 JSR R!1 SPQ.SH 
5U3 U33161 IUU61 IU3UI ,WORO SAOR,~ RU' 
'U4 U331Z' 112714 1131'9~ QUU71 MOV t9SUf,,R~ 

'12' 1133161 1SU66 uaen QUS371 A$R8 ,,.,, 
5Ut 1133221 113112 ICC OVTSJ7 
5127 U33241 362716 UIIU AOD ., ....... ~, 
'UB 1133311 IU1U OUfU71 JMP t!R41• 
5129 IB3J32 1 IUUI P~V$371 MQV Cl~l•tRI 
5131 UJJ341 012611 MOV C~Pl•tR1 
5131 1133361 112712 113!121 MOV •!iONSfh4 1 R2 
'132 1133421 11271~ lUlU MOV ·~,R~ 
51J3 113346 1 1111412 BR PV1U7 
'134 1133'11 118146 PV2$371 MOV Al1•C!PI 
513' 0113352 1 1U146 MOV u,.,,,, 
5136 1133541 ~14246 PVU371 MOY •IR21t•ISPI 
5137 1133'61 314246 MOV •IRZI1•ISPI 
'138 1133611 115313 otc :~am 5139 1113362 1 113372 BQT 
5141 IUJ64 1 318134 JK~ •CR41• 
5141 1ENOC 
5142 ·I'D' r~u 
5143 COS I SETO 
5144 ~oocro oaCR'JI'~ 
514' AOoD PIZU.1re 
514t !R SNQ$3~ 
5147 SIN I It TO 
5148 ~ocr a 'iCR'!t" 
5149 SNCU7t lUI 
51'' MOV ·~C01f7, Rl 
5151 C~R ~! 
5~5~ crcc 
515~ IG~ ,osur 
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5159 ~oocar ,,,,. 
5161 crcc 
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516~ •oor ·~·.·~~· 5163 IT Crt 'ltR1 
5164 ROR Rl 
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516t NUr 
5167 AOOr •'1•1~· 
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517~ MU~r ra,rz 
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JIU IWAI Ill 
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5229 TANUII MOV 211111 1•11'1 
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IZ31 MOV '"'··"" '131 ADO .... I • ., 
5232 HOY "I"' JZU NOV .,.,~~~ 
1814 JIR ,;,ar;AI.~ 
san MOV "'••11'1 
113~ MOV RI1•Cf'l. 
san ~~R .", 
1131 MOV t~llllt• !¥~I 
1139 MOV lllo•CI'I 
5141 MOV RI1•CIPI 
124, C~R •II' I 
U41 MQV 1!1211 1 • CS, I 
1143 Jill R!o.,~I.SM 
U44 1 WORO IIIR 1 W"11 1 UDR 1 IOYR, UPI.S~I ,.., 

U'I:S311 MOV Cl'l•tRI 
Jl4t MOV Cf'l•tRI. 
5147 OUtiUI MOV CIPI•oR5 
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5152 ,NORD II'IHRf ti,,HRitSPSHR~ 1 SHV 1 XSQUI 
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515~ MOY .,.,,.CS,I 
5255 Jill R!t.,G~IM 
,.,~ 1 WORO '~'Uft UOR1 ON!UI 
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'29~ 1tNOC 
,291 01SUI RIUI 
'292 0UI01 R11~1 
'29~ 0UI02 •z•n 
'294 0UU~ RUU 
'2'; 0IUU R4tU 
'2't 0UU' R"U 
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'2'1 011111 , .... 
'299 011UI, 'U•l 
H0i 011192 rzuz 
U01 IIIIa~ r31U 
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5303 011U' ,,,., 
U04 t~rNor r~u 
'3" ntt 1lrNOr lUI 
5387 A TANZI CI.R •CI'l 
'UI CI,R .,.,, 
'U' CI,R •IS~ I 
'UI Cl.~ .,,, 
HU CI,R .,,, 
'U2 HOY 2CR,oR4 
HU HOY lCR4l o•l"l 
5314 HOY IR4 1•"" nu HOY lfPI Rl 

'Ut HOY 41R,,u 
'H HOY 21R41o•ISPJ 
'311 MOV IR41 •U" 
'Hi HOY lfPIRl 
tUI lEO INPU! 
U21 All, Rl 
nzz CI.RB Rl nn IN AI Rl 
U2! A$1. R~ ,u, CI,RB R~ 
'Ut I WAS Rl 
'U7 lUI RloRI 
'UI CMP -a• .. ~. 
U29 II.~ INrU! 
'331 OIVSUI ~~R R!oi,QI,IM 
n31 1 NO~o IOVR 1 V~l.l~t 
'H2 UP~U91 T$! I!IR51 
U33 l~f ATUH 
'H! HOY 114U'lll·, fSPI 
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'341 IN'I391 ADO '"" ,, U42 HOY IUIIU1RI 
,343 HOY UII77~3,RI, 
'344 TS! 12CR'I 
'34; ·~c IN~U! 
'~4t ADO IUIBIItRI 
n47 IN~U91 ~TS R~ 
5348 1ENDC 
5~4, 
5~50 0U4U1 IIU4t ATA~I CI,R """ 5~5l 0134141 015146 ;~~ •liP! 
'~'2 UHUI 015046 CI,R .,,, 
535~ eiH2tl 015146 Cl.~ .,,, 
5354 1134221 085146 CI,R -;::;:.~4 n" 1134241 0U504 010112 "0Y 
535t 01H301 016446 nun "0V Z!UiriS~f 
5357 le34341 01{446 "OV ·~··· ,, 5358 0134361 012104 AflU91 •;c PI,UU! 
5~59 0134411 06Z71t 111111 ADO ''uue,•w~ 
,~&1 Be34441 0BU6t 118114 I~C u·1 cs~t 
,~.~. 0134511 021627 148211 PI.UU9C CMP IIPti!IUI 
5~62 0134'J41 113431 11.0 mm 5363 Sl34561 01310~ U! 
5364 0134601 015766 011112 Tl! 21"' 
5365 0134641 ~1142, IU ~UU! 
5366 le34661 U2766 141~11 0UIU GTU391 MOV ·~4UH,4CsPt 
5~67 U3474' ~U766 011733 0118!6 MOV 11117Ht6CSPl 
5~68 013,12 1 Be5366 001114 DEC u· ,,,, 
,~69 013,061 U6646 UIIIZ HOY ZCSPii•C!PI 
5371 0135121 ~16646 nnez •ov ZISPio•CS~I 
5~71 0135161 UZ166 040201 nezu HOY 1!121.,4 c ,, , 
5372 0035241 enut 0UU6 CI,R .,,, 
5373 303,31' 014467 011342 ,JSR R!tiPQI,S~ 
5374 0035341 ~112341 0U5401 I WORO sgv~.~HH• 
5375 003540 I ~16646 0eun i.E!S39t HOV il($~) o•ISPJ 
537~ 003,441 016646 01111201 MOV ZC!Pio•ISPJ 
5371 0135501 0050~6 010114 CI,R 4IS" 
5378 113554 1 015B66 110106 QI,R '"" 5379 313560' 021627 03761~ CMP 1IP1U376U 
5380 0035641 10344, 81,0 1.~'13! 
5381 003566 I 1Sil04 ~MI TNSU! 
5382 0035101 026627 000002 030243 CMP ~mH•mw 5383 003516 1 111441 a1,05 
5384 013600 1 312766 040106 eeeeu TNSS39) HOY 114811614CSPl 
5385 003606' 012766 0B'222 010006 HOY UIU2~~6CSPl 
5386 01136141 011611 ~OY .,,, ~~ 
5~87 0136161 ~16611 ueua MOV Zl.,loR\ 
5388 0136221 012740 131727 MOV •Ul7~7~•1S'I 
5389 0136261 012746 140335 HOV ll413fii•CS" 
5390 0036321 31,0146 MOY ~, .. ,,,, 
53Y1 0136341 aue•• "0V ~I,•IIPI 'ira 5~92 0136361 005846 cv •IS" 
5393 013641 I 0U746 040200 HOY I~UIIo•lfP) 
53Y4 0136441 012746 1~V27 "0V tUHa1t•ll'l 

L\ ~.) 



SUNI~ MAC XU YIU 2hMUo73 UIU 'AlE 7oU 
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~~·· 8136611 114467 IIIIU 
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"" 1116641 IlUZZI IIIII I/ 1137711 1 WORO I ill, II 1 UIR 1 U'llt, IIIII oiDYR 1 UU!9 
1116721 1111121 eeuu! 11~7111 

1411 111711' '11681 ~UUtl MOY .,,I Rl 
1411. 1137111 IUU1 111112 MQy Ill'! 1111. 
14U 1137161 811146 MOY "'1•CIPI 
14U 1137111 11.1146 MDV RI1•CI'I ,. .. 1117121 111146 MOY "'I"'''' ,.., 1137141 11.1146 MOY RII•IIPI 
141t 1117161 11 .. 67 llll,l4 

~·" 
R!1IPQUM 

1417 111722° IlUZZI 1 WDRO '""" 14 .. IIS72fl 8141121 1 WORO 'b"l' 
·~·· 

111726' IlUZZI 1111161 1813221 1 WOIIO I l.llliAORtiM~II,UDRISM~RIIAOR 
1117341 1111161 IlUZZI 1111861 

I4U 1117421 IlUZZI lllit61 8823221 ,WORD IMI,IIoUDRII~R1UDR 
1117111 llllltl 

14ll. 1117121 '1111161 oWOIID ·~" 14U 1137141 11'1~61 1 WOIID l!iNU! 
,.~,~ 1117161 ...... , 1 WOIID UOII 
541,4 1117611 1117161 1117!41 1 WOIID .,OPIIftCXISit 
14" 1137641 111716 £XIU91 Tl! ,,,,. 
14U 1117661 lltZI' RTI "' 141.7 tll7711 IU666 UIIU u,.n, MDV 11'1*1, •. ,,.,, 
J4U 1117741 11.2666 IIIIU MDV "''*•1.1; ,., 
141.' 1141111 111134 ~"' •!1141* 
1421 114112' 11.2681 P~'IU91 MOY Cf'l*tRI 
1421, 8141141 Bl.l611. MOV ,,,,.1"1 
1422 114116i 11.2711 ... .,., MOY IGONif9•41 R2 un 1141UI tU7U 111111 MOY l~tRI 
5414 llfiUI 111411 IR I'YUI! 
S4Z5 1141211 uu•• PY2U91 MOV "'~··~'' 1426 0141221 11,1146 MDV "'I"''"' 5427 814124' 11.4246 I'YUUI MOV •IIIZio•l"l 
5421 1141261 ~~4146 MOY •IR21t•C!'I 
1429 1148111 111111 DtD "' 'ui 114112 I 113172 IGT 'UII! , .. ~ 1141341 1111.34 ~"' •lUI• 
D4U 1148161 .. , .. 111111 SG!ISI91 T$T .. ,,, 
lUI 1141421 111412 ICQ Iilii! 
S434 1141441 161716 !IIIII ADD •u••••·•'' 541, ... .,.1 111134 IGU391 ~"' •IA41• 
14~· ,tNDC 
,431 olrOr rc•u 
1411 A TANZI ''" ,419 MOV IIR" 1R~ 
5441 MOY 4~11,1114 
5441 KOY ' JtRI 
1442 KOY 

·~··"' 544~ lEO INrtl! t-;71 1444 AI~ Ill ,.., 
C~ll8 Rl 

'4•t SWAB Rl 
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1447 AI~ Rl , ... C~ll8 Rl 
5449 IWA8 Rl ,.,. lUI R"RI 
5451. CM' u•··~· 5452 I~T INrsl! 
5451 ~or ~'IUt1rl 
1454 ~or •RI,rt 
545; crcc ,.,. 

IC~ ''PU? 
5457 Ntor ,~ 

5458 &11'1191 ~or •R41 Yl 
5459 crec 
5461 I~T AZMII! 
S461. C~Rr r~ 
5462 A2KU91 DIVY 't·'· 546~ IR A lU! 
5464 IN,S391 ~or I'(IU!oY1 
5465 T$T eRs 
5466 ICE EXUI! 
1467 Ntor ,, 
5468 IR EXIU! 
5469 ATlNI strr 
5471 cvr ,~ 

5471. ~or •ZCR'I1YI 
5472 ATUI91 C~R R' 5473 crcc ,.,. 

'" ,,1, 
547; c~Rr ,~ 
5476 IGE 'I.UII! 
5477 &Sir ,. 
5478 INC ~~~ 
1479 P~UU91 ~or ., ..•. ~, 
5481 CMPY "l'l 5481, crcc 
54U I~E ~un~ 
5483 GT[SI91 DEC R4 
5484 DIVr ri,r~, 
548, ~or ,,,,. 
5486 ~or I'{ISI!oY3 
5487 ~EiU91 IT' ,~,,. 

5481 C~Rr ,~ 
5489 CMI'Y Tl511!orl 
5491 crcc 
5491, IGE ~,sup 
5492 ~or ~'ltU!1Y3 
5493 ~or "•'l 5494 MUV R!~U!orl 
54U IUBr lf1lofl , ... &OOY Rf3U!oYl 
5497 01vr ,,,,. ,.., 

~UU91 ~D' "1'2 t.j <j ,;L ,.,, 
MU~Y ,.I,. 

"" MOY ·~eOif'l Rl 
55Bl •ov t!1Rl 
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"'7 •u~r ra1 r1 
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"35 ,;~o•~ svzu 
"30 IVUAI 
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5539 oi~Or tA~ 
"4il 1 G~DB~ IUt 
5541 SUE I 
,42 oENOC 
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"61 
,6~ : i~~~~ 19RT ti~RR 
556~ rPU ,64 oli~OB~ UOR,IOVR 1 IPO~SH 
,6, 1 tNOC 
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5571 311801 rene 
'"2 ~~~~·~ '11•1 
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R4 ·~4 
R' ·~' sP ·~· PC .. , 
~~ ••• 
UUARUI 1 WORD 
BASICH I 
IRND ruNCTION •• gCNt~AU AANOCM NOHBER 
I ICAN PAIT ARQ I' PRESENT 
ANOVNI JSR '~···~YA~ 

ICI E~RNOA 
CHPB IR"••• 1 RPAA 
INE E~RNDI 

RNQrNI 
ANQrN21 HOY R,, RB 

ADO IRNDZo Rl 
HOY IRI 1 R~ 
HOY •IAII1RZ 
AS~ R~ iHO~.T BY 2 
~0~ ~2 
AOO ~~~~·•~2 iNON BY 3 
ADO ·~e, R~ 
AQC: Ri 
ADO IAio R2 iNCW 8¥ 2••1 .. ~ 
.,~ ~~~UI 
•oo ·~neu,Ra IGET 2oo3Z•G 

RP~USI MOY ~ ··~· I'S'O~f NEW GENERATORS 
MOY R2 0 •1~11 
MOY •21~, ~· IJNITJAI. tXPON£NT 

RNORM I AS~ R~ 1r1.0AT RU~~! 
~01. R2 •c• R,., I .lUMP WHEN ~UO IN~ 8 IT roUND 
DE~ Rl 1 AO.IUST EXPONENT , CR SW I rT 
IR RNORH 

REXPI C~RB Rf 
BJSB R2oR3 
SWAB R~ 
C~RB RZ 
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&WAI RZ 
~0~ R2 
~OR R~ IIN,tR' • SIGN 
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MOY RforA~ZI~tl 
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UIICII MACXll. Ylll Z2oMAh73 lfl4' 'AOt ' 

u• IAII rUNCTION ~OUIINE 
Ul 1111411 1147H ...... ~ "''"' J~~ ~;,u,YAL 

1U 1111441 113431 I I CAAISA 
u2 1111461 12UZ7 ...... ; CM'I CA&I•ti 1 R,AA 
u~ 1111'2' UUI7 INC E~AIII 
U4 1111t41 "'"' UIIIIG TST rACll~, 
1U 1111611 Bli41t IEQ AlliN! n• IIIUZI lUlU "L ABU 
U7 111164' 1417U UIIBI UIUIG II~ IUIIU 1 ,.C1 I R, 
Ul 111172' 1114U IR A It X 
Ut U1174' .. ,76, 111111~ All INTI T'! rACZI~tl 

Ul 8112811 111111 .,~ AIU 
U1 1112121 ...... 8111119 NE~ rAC21~1l 

. U2 1112861 UUII IY~ At IX 
U' 1112111 111761 I Hill 1111110 MOY I~UU 1 r A;ll R" 
U4 1112161 1., .. , nun~ CLR rACZI~I) 

Ut 111222' 1111'7 ...... ~ AIIXI JM' UO,~A!OR 

Ut uezzt1 811137 1111119 ERASUI JMP IICRRAR; 
U7 1112321 111131 111111~ ERAIIII ~"' IICRRfTN 
Ul AllrNEI 
u• , .. 

8AIICH MACXU Yl21 2hMARo73 1114' PAGE 6 

,., IUN rUNCTION ROU!INE 
142 1112361 114737 IUUIG SGN;NI JSR ,;,u,YAL 
14~ 111242' 113424 ICS tRSGNA 
144 1112441 122127 1111119 CM" I Ri)•'. I RP .R 
14, 1112,.1 uuu INE ERIQNf 
146 1112'21 .. ,. .. CLR Rl 
147 1112'4' .. ,,., 818118~ TST rAc11~,, 

141 Ul2611 11111~ INi '~NrLI 
14' 1112621 81t76t UUIIf! TST '~CZI~'l 

''a 111266' 11l4U •u UNX 
1'1 1112711 uuea IGNrLT I _,L liN'O~ 

~'a 111272' I lUll OE~ Rl 
,,~ IU2741 11141~ IR ••• ,,. 1112761 .. , .. IGN,OSI INQ Rl 
1, eun•• 8~1861 1111110 HOY RI,,A;ZCR" 

1'~ ••n••l nun ...... q CLR rAClC~Sl ,, nnu' 811137 llllllf IGNXI JHP ••OPRA!OR ,,. IIUU' Ull37 ...... ~ ERIGNAI JM' •URRARG 
159 UUZI' 118137 II IIIII! ERIGNSI JMP .. CRR!TN 
168 SGNrNE I 
161 
162 



BASICH HACXU VIII. 2hMlllo73 UJ4' PAGE 7 

1U I Tll rUNOT I ON "OUTI NE 
164 IIIU4' 114117 ...... ; TllrNI !'" 'i•'""" U' 1113311 121127 ...... "'' l.il•i•·"''" \ Ut IIUHI IIUU INE CI!ITAII 
167 UU361 flfl46 C~" .,.,, 
Ul 1113411 u"u lUI II! MOYI rAcZCIIIIaiiPI 
169 118144' 121627 II lUI TAIBI CMP ~,,,,i.;z·, 
171 1181511 UHU ~~o AIC 
Hi 1181521 161116 lUlU lUI i71ol "" H2 IIU561 111711 u TAll 
171 aenu• unu 111111~ TAlC I lUI •GO~UMNIIIIfall'l 
H4 111364' 111111 ''" ,u 
17, 1113661 115116 Cl." 

,,,, 
17t IIU71' IIUII INE 'TAINON 
1.77 IIU7ZI 11111.6 OEC ''"' 1,78 811374' 81141.4 Ill TAINUI.I. 
1,79 1113761 IUUJ TAINONI HOY "'·"· 1.11 111411' 11473 IIIII If 

~·" 
,g ai•MAME,TR 

Ul. 1114141 11.1611 HOY ''"'·~I 
1.12 1114161 "'"I Cl." ~~~ .. ~. I.U 1114111 UUI •n• 
1.14 1114121 161711 111113 ADD ''•"I I,U 1114161 UI1Zf 111141 HOY I •ll.all!lll• 
Ut 1114221 111311 DCc "' U7 1114241 111374 IGT ••• Ul 111426' 111137 111111~ TAINUI.~ I ~M' •!IO,~ATII 
1,19 111432' IIIU7 I IIIII~ ERUIS JMII .. EIIIIIYN ,,. uarNEI ,,, 
1.9Z 

BABICH ~ACXU YUl 22oMAR•73 U!45 'AGE I 

1,93 1 ~EN ruNcT I ON ROIIT IN~ 
194 111436' 114737 IIIIUG I.ENrN I JSII Pg, .. VAl. 

1'' 111442' lUlU ICC E~I,,Nl 

l.'t 1114441 111127 ...... ~ CM'B c~u·•••R'•~ 
1,97 ... ~,., uuu INE E~l.tNI 
l91 1184'2' ..... , ...... ~ Cl,ll r&Cll"'' 
1,99 IU~,., ,., . ., II IlliG CI,R ;'&C21~'1 
211 111462' eueea HOY ,,,,.,112 
Ul. 1184641 enzea INC "' U2 311466• 111412 lEO ••• ze~ 118471' U42U ...... ~ MOYB •lll21t~AC2CR'I 
214 11147~1 1181!7 Uti IIi JM' e~QI'RlfOR 
2U ... , ... 1181!7 I IIIII~ ER~ENAI JM' .. ERRAIIG 
Zit IIUB4' 118137 ...... ~ ER\;ENS JHI' .,CIIRfYN 
217 l.tNrNE I 
ill zn 
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BASICH MAC XU VU1 22eMARo73 Ut4t ''" ' zu 1 AIC ,UNG!ION ROUTINI au lltUI' IIUn ...... , ASO,NI JIR IIGa .. ,VA~ zu •••n4• 1131U IGC C~UCA au 11Ul61 122ll1 II IlliG GMII8 IRU•at,RIIAR 
214 nnz2• 11\IZZ INE CRAIG I 
au IIUUI 1U612 MOY ,,,,.,_. 
au 1115261 S21221 17"77 GMII Rla1lr7777 
217 IIU32 1 111414 IEQ E~ASGA 
Zll 1115341 121211 Ill Ill CM'8 1~11.•1 
219 1115411 IIUU INE C~AIGA 
Ul lln421 lUI., 111111!! C~R ~AC11~11 
121 etl5461 IIU61 ...... ~ C~R ~ACII~fl 
222 lll,a• U6261 I IIIII IIIIIIG MOYI IIRIIaFACIIR'I 
121 ... ,. .. 111131 I IIIII!! JMII ·~OIIRAfOR 
224 111514' 111137 II IlliG CRAICAI JMII IIERRARG 
22' 1115711 111117 IIIIIIG ERASCSI JMII .. ERRfVN 
220 ASO,NE 
221 
121 I OHRS 'UNCTION ROUTINE 
IZf lltl741 11411? IIIIIIG CHRI'NI JIR 11GaiU~91 
Ill 1116111 Ulll? ....... CMIII I~U•a1 1 RJI'AR 
II' 1116141 IIUU INC ERCHRI 
Ill ....... 141761 ...... IIIIIIG 11C8 IIIIa ~ ACZ I Rtl j TAKE CHAR MOO Ul 
13, IIIU41 IU146 ..... , MOV ., .. , ,, 
n~ IIIUII 111111 MOY 

-~·-· an 1116121 114U? I IIIII!! JSR IIG, .. MAKEITR 
nt llltztl 111611 MOY ''''·~· 117 1116111 1U,.I 111111, IIIIIJ MOYI rACII~I),fiRII au 1116161 llll,l7 II IlliG ~Mil I .. OII~ATR 
119 1116421 1111,37 IIIII I! CRCHRII JM' ll.rRRfVN ••• CHR,NEI 
14~ 
142 

UllCH MACXU. Ylal 22oMAR.73 U14t IIAGE 1.1 

a·~ 1 '01 ru~c!ION ROUTJN~ 
244 1116461 8147H 111111~ ,OI'N I JIR ,~ 1.. VAL .. , .... ,.I 11SlU ICC ER,OU 
a•t ... .,.I UllZ? 1111119 CMIII I~U•It,COMMA 
241 1116611 nun INE CRIIOSI 
a41 1116111 114137 111111! JIR IIGaii,YAL 
249 1116661 UUII ICC E~IIOSA att .... ,.1 Ulll1 1111119 c"'' l~&l•ai 1 COMMA .,, 1116741 IIUI4 INC ERIIOII 
ua 1116761 114717 I IIIII! JIR PGa"IYA~ 
.,~ 1117121 lllll? •c• ERPOU 
2'~ 1117141 114131 I IIIII~ JIR ,;,•tlNT ., 1111UI UZU1 1111119 CMIII IRU•,t 1 RPAR 
156 1117141 IIUU INE eR'OSI 
an 1117161 115111 C~R Rl 
an 1117111 81116f 118111! TIT r&C~IRII 
a" 1117241 nun INE ,g., 
Ui 1111261 .. ,,., I IIIII~ TIT rAcZc~" 
au 1117321 113474 ·~r I'Qir 
au 1117341 un~1 8111110 II II rAcZIR'I•RI IRI IS N 
at~ I CNECK NU~~ XI 
264 1117411 12 .. 21 111112 171717 CM' ZISI'II1177717 
an 1117461 IIUIZ INE ,OIX 
26t 1117,.1 .. ,. .. cv Rl 
267 1117521 111464 IR flO I' 261 I COM,UfE ~~NGTH 0~ XI 
269 1117'41 8lt112 POIXI C~R Rl 
271 .. .,,.1 1,,.,. IIIII I ·~~· •ZIIIII,RZ 
a7' I CHECK NUL~ n 
272 1117621 021621 l7Y777 CMII Ulllatl777J7 
a7' 111766' 111114 INE 1101¥ 
27~ I NULL VI a ANI II MININtLENIXIII an 111771' 121112 CMII RI,R2 
a7• 1111721 1134,. ·~£ ,Q., 
277 1117741 118111 MQY R2aU 
271 1117761 1114'2 IR ,0., 
279 ISAYE AODR O' END 0' Tl IN T2 
211 llllll' .. , .. ~ IIOITI C~R R~ 
Ill 111112• U761~ I IIIII BJSI •11111 ,R3 
212 1111861 uun AOD ''''·~~ 2n uuu• UZ7U IIIII~ ADO I~,R3 
214 nuu• IUU' 111111~ •OY R,, TZ!R" au 111121 1 0U6U •ov I'PI•IR3 au 111122' ~6271~ nun ADO ~~, RJ 
217 IUVE ADOR Or CNO Or XS IN T1 
281 111126' 161612 ADD '''"~z 289 IIU31 1 16211a IIIII~ ADO ,,,RZ 
291 nuu• IU2U I IIIII~ MOY RZoTl!R" 
291 1111411 112612 MOV lfi'I••RZ 
292 1111421 1611'2 ADO RI,RZ 
29~ 111144' 061112 811112 AOD IZaRZ s-oG 294 I'INO MATCHING rt~IT ~MARA~T!R av; UlUI' 12UZ2 IIO.,ITI CM'I C~ll o1R216 
29t IIU'Z' U1416 110 IIOSREM 

""\ 297 nuu1 U'ZII IIDITRYJ INC Rl 
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BABICH MACX11 Vl21 ZZo"A~on 1514' PlOt 1h~ 

298 lf1"6' nn•' I IIIII! CM" ~loU I~" 
299 Bl1862 1 UU12 INC :i'"! ~~~ UU64' IUUI C~R 
~~1 1111661 111417 IR tJQ"Z 
~n JC~tCK TMAT ~tMAINING QMARS MUCM 
~~~ 111171' 111246 POIR(MI MOV R~l•lltJI 
~14 UU72' IU~46 MOV R~,•IIPI 
~., UU74' IU21~ INC R~ 
~B6 UU761 nnu I IIIII~ tJOINXTI CMP R~,U!RSI 
~~7 BIU12 1 011411 ltD tJQir 
~ .. nuu• aanu ...... ~ CMP R2 1 T1!RSI 
~., UU11 1 111U2 "Q tJQINO 
HI 111112' 12222~ c""' IRII•t lUI• 
~u uuu1 011771 ItO tJQINX! 
~12 nuu1 IUU~ POINOI MOV lltJI•tR~ 
~n 111121' 1UU2 MOV lltJI•tRZ 
~~4 nu22• ell7'4 lA tJOITRT 
u' JR!TURN rRO" rUNC,ION 
~u BIU24• IZIUt POl" C"P I PI•• liP I• 
~17 uuu• lUI., nun~ POtrZJ MQV RI,,A;ZIR'J 
Ul 1111321 ,., . ., , ..... ~ C~R rAC1C~5) 
~19 u~u•• 1111~7 nun~ J"" IIO,U!OR 
Ul 0111421 Ul1~7 111111~ tR,OUI J"" "CRURG 
U1 1111461 1111~7 nun~ tRtJOS$1 J"P "CRRIYN 
ua POIYNE I m 

BASICH HAC XU VU1 ZhMlMon 1514' Plot U 

u, 1 SEC 'U~C!ION ROY TIN' 
32t UU'2' 114137 IUIIIG SEO,NI ~SR P;, .. ,v•~ 
327 1111'61 1U114 cc ERSECA 
~u nuu• 122127 UIUI~ CM"8 (R"•tt 1 COM"A 
329 081164' llhU INE t~Stof 
~31 311166' 114737 118111~ J'R P;,u~v·~ 
Ja 1111721 1U516 ICI 'RSEGA 
332 U11741 U4737 111111g JIR P;oU1"T 
33~ 111211' 01.,46 lllllelg MOV rAe11R51o•CSPI 
~H 111284 1 11.,46 UIIU9 MOV r Ae2 C ~'I 1 o t SP I 
3n 111211' 122127 UUUG CMPI tRll•tt 1 COMMA 
3Jt 111214' 11U17 BNE E~IEGI 
337 IIU16 1 0t41H IIUUg J$R P;,ltJVA~ 
338 001222. 11~412 IC~ tRSEOA 
n' 111224 1 184737 IUIUq J$R P¢,ul"T 
341 111231' 122127 uuuq CMPB l~ll•,t,R'AR 
34~ fl1234 1 UU67 INE '~uc 
342 JGU X VA~UE IN R~ 
343 UU361 0U61Z MOV l'~l•tR2 
344 fl1241 1 0U601 MOV CIPI•tRI 
H5 111242' 11141~ IMI nox• 
34t 1112441 0111'' INC SUNU~ 
347 fl12461 IU112 TIT R2 
341 1112581 0U112 IG! SIG~ 
H9 1112'21 012112 IIIII II~ SUXII MQV t~,RZ 
na I COMPUTE ~ENGTH 0~ u IN RB 
3'~ fl12'6' 0UUI lEO~ I e~~ Rl 
3'2 1112611 121627 111771 CMP ·~,,,.,77717 iCW~CK N~~~ ITRINg 
3,3 011264' 1,611 I IIIII I lSI •ISPI,RI 
354 IG~T Y VA~UE IN R~ 
3" fl12711 "'"' uung SEGTY I TIT rAC1CR51 
3'6 111274• 11144~ IMI 'UNUI. 
357 0112161 11141 ftQ. SCOTT~ 
~,. n13u• lUll~ MQV u,R~ 

3'9 111312 1 011403 BR IU~Nli 
361 011314' 01651~ IUUII~ SEGTY21 MOV r•ezc~,,,R, 
36~ 0113111 183433 •~c fCONV~ 
362 I CMECK ICoRZCtRJCUI 
363 011312' 02U03 stORNGI C"' RI,RJ 
364 1113141 U1U1 I~ I SIGRZ 36, a1nu• IUU~ MOV RltR~ 
366 011321' 12121~ SUA21 CMP R~ 1 Rl 
~&1 011322' Ui12t 1~1 I GNU~ 
368 I CO"PUTt ~CNCTM 0~ OU P~T STRING 
369 111324' 101213 SUI RZ,R3 
311 0113261 3U20~ INC R~ 
371 JHAK£ NtW ITR IN' Qr T~E CORRECT ~£NgTH 
~n aau~1• IU246 MQV ~~ .. ,,,, tUVr START ~HAR 

JH 111332• 1ll502 MQV u,Rt 
374 1113341 0U3't MOV R~l•lf'l 
375 011~36' 114137 eune~ J5R ,;, ""AKES'R ,5"0( 
37t Jr!X STACK AND "OVC IN QMUS rROM e~O STR IN' 
J71 1111342 1 0U61Z MOV Cl~l•tRZ iN!M SUINO '01NT'R 
37, 0113441 0U611 MOV ll'l•tRI iJU~T CHA~ _\ 
379 0813461 061611 ADO ,,,, ·~· iAOD O~D S!R PC I N!ER \ 

(. \-'1 



IAIICH MAC XU YIZI. 2ZoMlR•73 l.fl41 'All: U•l. 

Ul IIU"' 8U2U MOY Rilolll!l lilY! NEW ~TRING 
Ul 11Uf2' .. ,.., CI,R "' IRS II NEW SYRING I,ENGfM nz 11Uf4' 1tUII II II C~llo~a 
Ul 11Uf61 ltl712 ..... , ADD lfoNI jAilOR '1"1! CHAR IN NEW ITR 
114 IIUU' 161711 111111 AOO lloRI IADDR STAR!· ~MAN IN 01,0 ST-

n' IIUUI 1UIZZ IEIIVI MOVI Cllll•o!IIZI• I'I~L IN NEW ~!RING , .. IIU711 111111 DEC Rf 
U7 IIU721 IIU7' INE suv 
ne IIU74' IIII.S7 111111~ ~"' IUT'~O 
U9 IOUf'UT NUI.I. S!RINC 
191 1114111 IU7U 1.7'777 IEONULI MOY 1V7777, "'I 
191. 1114141 1111S7 ...... ~ lUX I ~"' IIIO'~ATR 
192 1114111 1111.37 II IIIII! ERIEGAI ~M' IIERIIAIIG 
391 111.4141 1111.37 ...... , ERSUSI ~M' IICRIII'N ,,. IEC,NEI 
19, 
19t 

BASICH HAC XU VIZ I. 2Z.MAIIe73 1.514f 'AGE U 
197 1 VAl. 'UNCTION RO\IfiNI 

'" 111,4211 114737 ...... ~ VAI,,NI ~~~ ,;,11 VAL 
399 1114241 Ull5t EIIYAI.A 
411 1114261 122127 1111111! CH'I CRI.I•ot 1 R'AR 
411 1114321 ,IIU51. INE EIIVALI 
U2 IRUO STRING 
4U 1114S4i IU611 HOY ''''·~· 414 1114361 UIIZ7 177777 CH' llloUl7777 ICWECK N~l.l. ~Til IN¥ 
411 1114421 111116 INE YAI,N 
416 1114441 ...... IIIIIIQ Cl,ll rAC1C~II 
417 1114,.1 . ., . ., ...... ~ CI,N raazc~, 
411 111.4541 1117Zt TIT ,,,,. 
419 111.4561 11143, IN VAI,J 
41i 111,4611 .. , .. 2 YALRI CI,R . ~~~ 
411. 1114621 UUIZ 1118 c. 11 ,~z 
412 1114641 IUZ16 HOY Rio ell! I 
4U 1114661 161711 ..... , ADD •foRI 
414 111.4721 161111 ADD RI,RI 
41f 1114741 1U112 CI,RB C~ll 
4U 1114761 111446 MOV N!o•IIPI 
417 1115111 IU146 MOV A'o•CfPI 
4U 111,121 111246 MOV Alo•CIPI 
41? IRUD ABC II NUMI£11 ANQ EX~ONEN' 
421 1115141 114737 I IIIII~ ~IN ';ouVA~ 
421 INOR"AI.IIE TO roRM '1.! " ~UMBER 
421 1115111 IU737 ...... ~ 

~·-
P; 1ttNORM 

421 1115141 IU3U 111111~ MOY R~ 1, A !ill"" 
424 111521' IU4tl I IIIII~ MOY R!ora!iZIUI 
4U I CHECK END 0' ITR I NG 
426 1115241 111711 YALC£1 ,,,. CRII 
427 1115261 11141~ lEO VA~X 
421 IIUSII 122127 111141 CH'I CRII•otll. 
429 111534' 111711 IIQ VAI.CC 431 I REST ONE RIGS ANO IIUWAN TO EVAL 
431 111536• e21126 VAL XI CM' Ill, Cl~l• 
432 1115411 nuu INC E~VAI.A 
433 1115421 IU611 MOV c,,,.,A1 
434 111544' 112614 MOV "'l•oR4 
4n 1115461 IU6U HOY C''l•oR2 
4Jt 1115'11 111211 MOVI Rio CRII 1 RU'ORE S!R I NG L'NGTH 
437 111552' U1137 ...... ~ VAL~ I ~"' ••O,RA!OR 
431 1115561 tll137 IIIIIIG UYAI.SI ~"' ltERR,,N 
439 n15u1 '11137 UIIIIG ERYAI.AI ~"' ltCRRlAG 
441 YA~rNEI 
44l 
442 

5/lJ 



USICH HAC XU VU1 UoHAR•73 1'1U ,Aat u 
443 I IT~ ,UNG!ION ROWTINI 
444 ~IU661 IU137 1111110 ST~rNt Jl~ ,;,el VA~. .. , IIU721 usua ICI J~IT~A ... ""741 l22U7 ...... ~ CM'I c~u·•••~,.~ \ 
H7 BIUUI UlU1 IN! CRIT~I I 
44t 11116821 BU746 BIUZI ~OY IZio•U" 
449 1116861 1UU2 ~OY ~~oRZ 
uil 1116111 U4737 ...... ~ Jl~ ,;, .. MAKUTR 
4'l nuu• IUU~ ~OY 11'11~3 ua IIU16 1 06271~ IIIIU ADD lfoR3 
4'3 nun• IU3U Blllllg HOY ~foTIIUI .,. ~IUZ6' .., .. , 1111110 c~~ 

'"~'' 4, IIUU' 114137 ...... ~ JIR 'Go .. NVHS9N 
4,. lllU61 1111110 1 WDRD IAYGHA~ 
U7 1116411 IU612 HOY 1' 0RI 
4,. eeu•21 llU46 II IlliG ~OY YlCR,Io•ll'l 
459 nu•61 114737 I IIIII~ JSR 'GoiiMAKUTR 
46il ~ll.,Z' IU6l6 MOY ,,,,., ,.,, 
46l uuu• 111137 I IIIII~ JM' ""'~a J'ROTCCT STRING 
462 
4n IIUUI IIIU7 IIIII I~ ERITIIAI JMI' IIURAIICI 
H~ 111664' 111137 ...... ~ ERITIIII JM' fiCRII!i'N 
46, STitrNE 
466 rN!NDI 
467 
461 
469 

UIJCH HACX11 VUl ZZ.HARe73 15!41 "Gt 14 

471 I 
471 I 
472 I USER AREA ITORAQE C'~~~ 
47~ I 
474 8116711 IIIII I USIII oNORO I '''"'O~S 
4, 1116721 Ullll 1 WDRD • ~~'"" 476 1116741 111111 ,No~o I l,e~ 
477 1116761 I IIIII ,NORD • '"'"if 478 1117811 011111 ,~ORO • IA~RAYS 
419 1117021 111111 1 NORO I IMI~REr. 
4U 1117141 111111 1 WORD I ,~e~•u 
481 1117161 1122UI ,No~o UI~GOVJ ICOQE 
4aa 111711' lUI HI 1 NDRO UIR~IN~ I~INE 
u~ 1117121 IIIII I 1 WORD IVARUY 
484 1117141 ...... ,WORO JISiUY 
4U 111716' ueue 1 WORO 1$1 UY .,. 1117211 111111 1 WDRO I~INENO 
481 111722' UUII ,wo~o IGS8CTR 
418 8117241 I IIIII 1 WDRD JCO~UMN 
489 1117261 IIIII I ,wo~o ICLMNTTY 
491 111731' ...... ,WOIIO lrA~1 
491 111HZ' 011111 1 WORD JrAG2 
492 1117341 011181 1 NORO IIIII AYE 
493 1117361 uuu ,No~o JRlflYE 
494 3117411 ...... ,WORO IRUAY! 
49~ 1117421 I IIIII ,wo~o JRSilYf 
496 1117441 0111U 1 WORD IR4,AYf 
497 1117461 IIIII I ,wo~o IT1 
498 1117111 IIIII I 1 WORO IT! 
499 1117121 111111 1 WORD IT3 
Ul 1117'4 1 ...... ,No~o JRNQ1 
U1 311716 1 IIUII 1 NO~D IRNg2 
U2 1117611 unu RAND I ,NORD JRNDCT 
U3 0117621 111111 ,WORO I~O~T~ 
Jl4 1117641 1ueu 1 ND~O IM!,TR 
~·; 3117661 ... 1 IYTt JOOU 

'" 311761' Ill 18¥TE JIDtv 
t81 111771' 1111411 • '~""' lf'H~ 

'ea 1117721 aneul • KI"M' JK!HO 
519 111774' I IIIII 1 WORO ' ltCHO$, 
~11 1117761 Ul o8¥TE I ICNC,~S 

'U 111777 1 Ill ·''" • I CND'LI 
,12 112111' ... oiYTE I 1rt~~ce 
H~ 3121111 Ill 1 8YTE I 1rt~~NO 
Jl4 1121021 Ill ,nu I JFllo~CII 

'1' 1121131 Ul ,evn I I !''ARE B¥TE~ 
51~ 

,6/;:L 
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IAIICH HACXU Vll1 2Z.MU•73 lfl41 ,.., ,, 
•u I 
Ul I USE~ 110 1urr1R AND IU,IR NDR', I"GE IT!U 
t19 I 
tZI 1111141 lltllll MllrNU • MIIUrl iii~NT 
Ui 1111161 1121371 • KIICNI 11r n 
n2 IIZIUI 1121211 ,WORD KIBUrl iiiETi 
'u 112112' 8121111 1 NORO "••u'' IU'TZ 
P24 1121l41 1121211 1 NORD KIIUrl II'VT 
PZ5 1111161 'IIIII • I •• ,,,,c ,., 1121211 KI1Ur1 .. 

I 'z 1111411 
~IIENi 

t,.IKIIII ;orr Au~' I liE I 21 CHARI', ,.. 1121371 •. •1 
'Z? ,tvcN ,,. 

I 
nt. 111141' 1111,.1 '"'""' . ,,.u,, iiiTRT 
tn 111142' 11117JI • !~''"' iiiNO 
n~ 1111441 111111 • I iii,T1 CNOT UlEDI 
n4 1111461 1111,., 1 WORD T~IU'' IInTZ 
nt lllltll 1121541 1 WO~D T~IUr' ii'UT nJ 1111'11 IIIII I • • i&rii'CC n IIIIUI TriUrL .. 
,3, 1111141 

f,.EN1 
. ~ .. , ... iOE~AU~T 1 21 ~HARI, 

t39 11117JI ~t¥1N ,4. 
t41 

Ill lUI 
UIII~INII 

t42 ·••••u~"'' tor~AU~T ' u• ,4, Ul CODCI 
,4~ 

BASICH HACXU VIU 22wHAb73 1'14' 
'"' 1~ 

t45 I 
t4t I w•ONCE•ONI. Y INII'a CI!DE 
,47 I riND OUT NON HUG!! CORI AND EXrANO UIRARCA ACCORDING!. Y · 
,4, 

&ucoRr 1 1111 ,4, 111214' lt1714 1V77t .,,,,,.4 iCOHE HUE ON Til_, roR UO M!H'1 ,. 1122211 IZZ6Zt CM' ,,,,.,,.,.,. 
"1 1112221 111412 IR T~YCO~E R!r',. AND DEC, eo~E sur ,. 

I 
,,~ 1112241 IIIII I oNeEoN~ I RElET 
,4 1112161 IU716 IIU641 MOV tfMI'Sft;K ,,~ TEM''• I! ACK 

"' 1122311 1147t7 111ii16 ~-~ ~Vol'~"' IN IT 'OR ""' ROUT I ~tS ,. 1111361 IU137 112214i 111114 MOV tQCCCQ~E, '14 nt U' !RA, A0011'1 

'" 1112441 IU714 161111 MOV IUIIII,A~ Z8K ,,. 1112'11 111744 TR,CORE I Tl! •~UI TUI'I TO Ott;t;OAC I r UD AODA 

'" 1122521 IU737 lllllt ...... HOV • ·••! rA~LS THRU I r OK • AEITORE TRAP ADOR·, , .. 1122611 IU467 IIUII MOV R!oHIVORC ,., 
IINITU~UC TO' 0~ UIIC ,., ,., 112264' 11171, 1111111 HOY IIUI;H,R1 

164 I 'A I NT HUO I NG AND ROO ANSWER ,., 111271' 114167 1117't INIHDI 

~·· 
R~,,IIM~G ,.. IIU741 111 IU ... ,~ u,u 

,67 1122761 141,.1 14452~ 12111~ ,ucu •BUI; VIIU' 
1123141 1UU6 ~~·~·· 111 , .. 112311 1 IU 112 ,B¥T! ,,u ,., IIUUI 111 152121 14~141 ,UCII 'QI'T fNII A•AI.~ 1 NiNONC, I•IND~ 
1123211 nuu 121172 12~511 
1123261 146Ui 1261.14 147141 
1123341 14715, .147117 12~115 
1123421 144441 1444, 142116 

571 1111511 IU 112 ,anc u.u 
571 IIZUZI 171 ,AICII ',, 
572 1111531 Ill ,aYTC • 'n 1 EVEN 
574 112U4' 114761 111722 

~·· 
,g,ROANI ,75 112161' 121111 111119 CM'I Al,t'N IC~'CK roR N n• 1123641 IIUU ltD INIUY 

,77 1113661 .. ,. .. 91.~ ., 1 CLUR A~ I. r~A~ ,71 1123711 UIIZ7 111111 CM'I •• , •• A JCMJCK rOR A 

'" 1123741 111111 iNE IN ITI , .. 112376' Ul212 INC liZ ISU ALL r~AG 
t81 1124 .. 1 1114U lA INIA~I. nz 1124121 121127 111111 IN IT II c"" ~···· l JCN,CK ,DR I 
Ul Ul41tl 111331 IN~ INIHD 
U4 IPIIINT HCAQING ro~ INQIV 'UNCTIONS 
~" 112411' IU367 ... ~~t ~Ill Rf, ,~M~G 
tat 1124141 115 IU IU ,IYTE 1~,UoU 
t87 1124171 141 una, 142531, 1 A~CII • v.vn NoNOI 

1112424' 12112~ 8471!1 1471, 
nun• 117 , .. 8124UI ... ,BYTE I 

St'-1 589 1124341 BU71' 1131741 INIA~~I NOV ·~"' .. •"' ,. 1124411 aun• ...... ~ MDV •u•~'5·"~ ,,, IGrT N~X! rUNCTION TAII.E AeDIIUS 
~92 1124441 euu~ INI~PI NOV CR'll~l 

,..,tj _,-



SUI CH MAC XU VU1 22oHARo73 1'14' "" U•~ 
,.3 1124461 11111S IPL INJrN ,,. 

1124'1' U21U IIUIZ AO~ n,~, 11~1, A 'UNG!IQN ,,, 1124'4' ~U7U 111112 A~D •a.~• ,,. 9114611 BU771 IN I NIL' \ ''7 !PRINT QUEITION rON '~NGTION, BE' ANSWER 

'" BU46ZI Bal427 nuuq INIFNI CM' R!otT,IofENe 

'" Bl24661 1111'1 BHi INIUV 
tU 112471' 0il527 U3,!1~ GH, ~Jo.,N!AI~ 
Ul BU4741 113146 IHII INIIAV 
U2 912476' U'7U TS! Ra .. ~ BIUIII UUZ? INE INIO' 
084 IIUUI BU,.7 111114 IIIIH HOY 41 ~, 1 ~NNAHl 
tU UZ,UI BUU7 Ulllt lUlU HOY 61 N" 1 ~NNAHI ••• 1115161 BUUt . . .,~. ~·R ~ 1 PRH~G .. , 1125221 IU IU ,BYTE 1JtU ••• UUZ41 BUill rNNAM11 ,WORD I .. , nnu1 SUI III rNNAHZ ,WORD I 
Ul UZJJII UU41 1!1 1 41GII I I I 

011 IIUnl Ill ,snt I 
612 ,tvtN 
tU IIU34' ... ,., un•a ~·~ P;,NQANI 
u~ nn•el 1UIZ7 111110 GMPI Rl 1 11 N iGM,CK rDR N 
tU 1115441 IIi Ill INC INITY 
Ut 1125461 IU724 T'T 1~41• 
017 IU,tl 11141~ IR I MINX! 
tU IU,ZI 121127 1111~1 INITYI GMPI Rloi'Y J;N,CK roR Y 
tl9 BIU561 IIU4l INE INirN .,. IOIFINE !HE rUNGTION 
tzt 111561' IUUI INID" HOY RtoRI 
t2 1115621 101711 111111~ lUI I ABL,5oRI 
tU 1115661 IU124 HOY RlotR!I• IPL4CE 400REIS IN HILl u• UU7tl IUUl INIHYI HOY 1~31•AI"11• 
t2' 0125721 12U6t II lUi CM' Rf,al., no 1125761 113714 11.0 IN IMY 
U7 1126111 162711 unu ININXTI 400 111o N? 
028 1126141 121427 UUII~ CM' R!ti!IL,ENO 
U9 llztUI 18i7U 81,01 I NIL' 
031 
631 JUYC TOP 0, IAU~ 
032 uuu• 111167 115162 INitAYI HOY N1 1 UI~AR£4 
u~ JMOYE USU 4NU TO TO~ 0' USIC 
034 IIZ6UI IUUZ UU71f HOY 

·~·"·~~ 03' uruzl 
IUUJ HOY RZ 1 R~ JC0M'U'E R~LO~UION CONSUNT 

63t UUZ41 1tl11 lUI R~oRI 
037 IIZ6UI UIZZ IIIIU! HOYVI GM' N oiUI•GOOE 
Ul 012631' uuu IHII HQYOON 
639 1126341 1U2U HOY l~ll•o (N114 
041 IIZ636' 11177~ IU HQYI.' 
641 1126481 Ul34l lUI Rfo•l~ll l~EI.OClTE N0Noi£NO ENTRIU 
042 1126421 "'"l TIT l~il• 
64~ 1126441 011711 IR MQYI.P 
044 HOYOONI s;.S .. , 

BASICH MACX11 VU1 22oMAMo73 "''' ,.Qt 17 

646 
••7 I INITIALUC USCR ARU 
048 112646' 0U714 111512 HOY HICOR~oR4 JR4 1$ HI;Htl! AOOR, IN OONE 
04? 1126'21 1U7U uuee lUI ., •• ,u .,. 

IUO'OI BU111 11'11t HOY u NARCi,~' 
6'1 111062' 01UtS 1111119 HOY N! 1LIMITIR, 
Ui 1126661 161714 llll~4 lUI •n•·~· jPOJNTU I"~~ 
6'~ 0116721 IU461 111111~ HOY R!o'OI.INSI IUIE e' S!AqK .,. 0126761 1UH4 Utili~ •u• t11TK,IoR4 1'Mu·, STAGK HiiE 
6'' 0127121 IUHI IUUI~ MOV R! 1 AM~USCN5l iMI~ST ARRAY S!OR 1 ~OG\ .,. 11127161 162714 1111141 AOD l!loR! 
t57 012712' IU .. S uuii1q HOY N~oPOII~ECR'I 
.,8 1117161 IU7t' 131~~1 IIIIUG HOY I UI, 1RN0t!R" 
~,9 1127241 au,., 16H'~ Be IlliG HOY •un ,,R~eacR,, 
661 
661 1 o IA~oauc ro sn ~, T'~MINA~ TYP£ 
~·a 112732 1 lUll~ ASUER I ~loR R~ 
66~ nt734• 014367 auu2 JSR R~, P~H·~ 
664 1127411 IU IU 112 ,BYTE Vo1Zt12 

~·' 1127431 116 l5l511 121124 ,ASCII I ~UT JER ?ERHtl 
1127'1' HUU 121122 14U24 
1127'61 14nU 177 

66~ 1821611 Ill ,BYTE 
667 1 ~YEN 
668 1127621 114767 nn14 JIR PG 1 ROANS 
669 1121661 121827 Uli1t CHPB Nlol' N 
671 012712' 111457 IU AfKDO~ 
67~ 112714' 1ill27 IIIH~ CHPS Rio I' y 
672 113111° IIU'4 INE AIKSE~ 
673 lUlU' ~uzn INC N~ 
674 
6, 183114 1 3U361 nn'z AS~~·I 

~·· 
R~t,NH'G 

676 BUIUI IU 112 18YTE l,,u 
677 013112' 34U14 UU63 12!141 ,A~CII ·~UI CUI UUOifl 

113121 1 BUI63 121161 040'B2 
313126' 04212, 137~!51 

678 0131321 IBI ,BYTE 
619 1131341 1 tVEN 
651 113134' 114767 nn•z ~IR PG 1 ROANS 
681 013m41 1 121127 UIH~ CM'B Rio I' Y 
662 1131441 U1432 ltQ A!MOON 
663 01311461 121127 11111~ CHPB Rlo1 1N 
664 113152' 1113'4 iNE AIMI.A 
66, 1131541 1nu~ INC A~ 
686 
667 113156' IU367 111171 AUVTI JSR R~ 1 ,RH~G 
688 U3U2 1 1U 11i ,BYTE l~olZ 
689 183U4 1 UU26 IH!~I 12!141 I ASCII • VTU c>•tn UUDit 1. 

1131721 U6476 131166 Ball61 
1131011 04U12 14212!i 1314'1 

691 113116' ell ,ant 
691 1131111 1 tVEN Sib 692 1131111 114707 111~66 JSR 'Go ROANS 
693 1131141 121127 1111~1 CMPB Nloi•Y 
••• 1131211 lel414 I£Q AfKOON 

/ .., 



IAIICH MAC~11 YIU 22oHAR•73 UIU 'AGE lhl 

69, 1131221 121127 IIIUt CM'I u 1t1N 
696 1131261 nun INC AIKVT 697 113131 1 111111 IR A Kll~ 
691 
699 U3U21 IU3U AIMDIINI MOY R~oRZ 
188 1131341 UHU •to 'l~LDQN 
711 1131361 UU13 AI~ Rf 
1U 1131411 0613U ADD RfoRZ 
1U 1131421 IU7U 8133~31 ADO I~ILL!IoAZ 
714 1131461 euu~ HOY A,,R3 
7U 8111,.1 162713 IIUIIQ ADD •ttLL;o,u , .. U31'41 1UZZ~ MOYI CRI)• 1cR3)io 717 1131'61 U2Z2~ MOY8 1~21•1 CR31io 
711 enue1 1U2U MOYS CRII•1 IR3h 

"' 'I~LOONI 
7U !PRINT OUT tr Ust~ rUN9TI ONI LOAOEO 
7U 113162' en7S7 Blll~t TST 1146 
7U 8131661 UH1~ IEQ NOUIR 
7U 1Ul711 114367 Ulllt JSA R~o PRM~G 
714 1131741 IU IU IU ,en~ l~112o~Z 
715 1131771 12f ua~n IZI122 1 AICII 1 YIER _NS LOADfDI 

1132141 14,116 121123 147"4 
1132121 141111 UIU' 

11. 1132161 . .. 11YTE 
717 1132211 ,EVEN 
711 NDUIRi 
7U en221• UU61 IIIIZt JIR R~ 1 PRM~G 
721 UUUI IU IU IU ,enr 1~.u~u,e 

0132271 ... 
721 1EVEN 
1U 
72~ JCNECK I' RNDL LOADED 
724 1112311 1U11Z llfllli HOY I!ASL'''Ra 1U anzu1 ll22U HOY 1~11•1RI 
726 1132361 lh4U •u NORND 
727 8132411 06271~ n1n• ADD I~NOrN•ANO~rN, R3 
128 0132441 nnu MOY Rf.CRZJ JD!r!N! ~ND ALSO 
729 NO.NDJ 
ne 1132461 111167 ...... ~ JMP START 
73~ 
732 l SUBROUTINE TO PRINT A MEUAC~ 
7U U32'21 IU301 ,RMIGI MOY R~ 1 RI 
734 1132,41 1.,737 ~7177t~ 'RLPI ''TI '"""' 13, 1132611 11137, .,~ '~L' 730 U32621 112137 ...... ~ MOYB IRII••IITP! 731 1132661 IIU72 INE PRV 
731 1132711 lUlU MOY RI,R3 
739 3132721 11521~ INC R~ 
Hil IISZ741 IIUU AIR R~ 
Hl 1132761 nun 

··~ 
R~ 

HZ UJUII n121~ RTf ~~ 
74~ 

Sl7 744 !SUBROUTINE TO RUD AN~NER rROM T!~UY~E 
74, 0133121 115261 1764'2 ROANS I INC RANO 
746 013316• 1UH7 IIIIi II! rsta llfKS 

BASICH MACX11 YIZ1 22oMAR•73 ,,,4, PAGE lh2 

747 1nu21 1113H .,~ RQANI 
748 1133141 1U701 111112~ MOYB IITKS•ItRI 
149 011332el 142701 177tn IIC ·~77611tRI 
751 01133241 0UI67 111814 MOY RI 1 1Ny~ 
751 0133311 0114367 17171t J•• Rf,,RMIG 
752 0133341 I IIIII INe~l 1NORD • 1H 1133361 116711 171772 MOY I NO~,~~ 
154 0133421 111217 •n ,~ 

755 0133641 . ·~ •z• 756 TMPSTCKI 
757 0033641 111801 Hleo•E 1 ,NORD 
751 

IIUUI 159 'ILLTBI,o3 
768 U33661 101 111 IU 11YTE IIUIV JLUm 
761 0033711 Ill Ill~ IU 1 SYTE 1,u1&a JV'-' 
762 
763 ,N,AIC 
164 083374• 1111021 1 WORO RNQLrN 
7U 8133761 1111411 ,NORD RNOrN' 
166 1834011 0471Z2 IZIU~ ,ASCII 'RNO ! 
767 1134041 117777 1 WORD •l RND 
768 0134061 117717 1NORD •& SIN 
169 1134111 171771 ,NORD ., eos 
771 1134121 171771 1NORO ., SQR 
771 0134141 171771 I NORD ., ATN 
772 1134161 171777 1 WOAD •& !XP 
773 IB34211 177777 1 NORD •& LOC 
774 8034221 1111411 ,WORD ABSrN us 
17, 0134241 0102361 ,WORD AIISrN~ 
776 0134261 041101 121123 1 ASCII 1 All ! 
171 0034321 17?777 1 WORQ •l !NT 
778 U34341 0812361 1WORO S!iNrN ~~· 779 1134361 0BU241 I WORD SgN,N~ 
781 1134411 14352~ BZIU~ ,ASCII ~m.! 781 0034441 ~013241 ,WORD l 'AB 
78~ 0134461 aae4361 I WORD TA&rN, 
783 ~~3.,11 H0524 1211112 ,ABC II •TAB' 784 083.,41 al04361 I WORD L~NrN. l LI;N 
7U 0134,61 nnul 1 NORO ~'"'"~ 786 1134&11 042514 128116 ,ASCII ·~~~N! 787 0134641 IIUUI 1 WORO i uc 
788 8034661 IIIIU741 1 WORD Aler•t 789 1134711 uuu IZI~U , A~c 11 ~~:;,rl 791 0134141 IIIU741 ,WORD 1 e~RI 
791 0034761 111164tl I WORD C~R'N' 
79~ 1135811 04411~ 822~22 1 AICII 1 ~HRSI 
793 013"41 IU64t1 1WORD •QsrN· 1 PQS 
794 013,UI 0111fZI ,NORD 'D""' 795 U3'U' ~~nu 12112~ ,ueu ''O' ' 
79t UUUI aeh,al ,WORO sto'N · su 
797 IIUUI 1114211 I WORD shrHI s;f 798 0135211 04252~ na1e1 ,AICII 11l01! 799 11n241 lll4211 ,WORD YA~rN VAL 
801 013,261 UU6t1 ,WORD YAVN,. 
80~ .. ,311 04U2t UIU4 , A'cu •.UL! 

'-· 



UIICH MACXU YU1 22oM4RoH U14' 
'"' H•3 

ua BU5Ul BIU161 .~ORO STRrN I I!R 
~~~ IIUHI tllt711 ,wo~o W'NI 884 UU41' IU1U 122122 ,AICII 'RI! ,,, 

rNUe£1 
\ 116 

"' IIUUI ,END ON~EON~ 

BASICH MAC XU Vl21 22oMAR•H nt•' PAGE 1'-4 

ABSrN 11114BR ABS~N' IU236R AI~ IN' UIH!R usx UI222R 
ARGB I •••••• G ARRAY' • •••••• G A$CFN IIU,IR UC~NC lllt7!R 
A~KOON IIUU2R UK~l IU114R ASKStR U27UR A$MV' IUUtR 
BASICH 8UU2R a~ • 111841 CH~FNE let6HR eH~IrN U.,74R 
CO~VMN • •••••• G OtCCOR t82214R tRABSA IU226R fRAISS tii2~ZR 
ER&SCA 81U64R tRUCS UU71R tRCHRS lllt!iR [R~~NA UI,IIR 
ER~EN3 UUI4R ERPQ~A IIB1142R ERPOSS UU!~R ERRARG •••••~ G 
ERRMIX • •••••• G ER~NOA UIIU!R tRRNOS un~eR ER~,a~ •••••' G ERRSYN a •••••• G ERStGA U1411R EAI£05 1114HR ERION A IIIH!R 
ERSGN' 1113UR tRITRA IIUUR tRITRS 1116t!R uua' IIIHZR 
ERVA~l ii01562R ERVA~S 1Jt1556R tVA~ ' •••••• G ,,c, 

' •••••• G fACZ • •••••• G rtk~~o • •••••• G '1~~00 1131!2R ,,~~ ,, , enH~R 
fNENO 11167BR rNNAM1 IIU24R rNNAM2 UUitR ,NhB UU74R 
fNUB~ IUH4R HI~O~J U3H4R i""~ ' •••••• c INCH UJ~;iiR 
1 Nl A~~ U2434R INIO' UZUIR INI'N 1124UR INIHC ti2Z1tR 
IN .. P IU4HR 1 NIMV IIU71R ININXT IIUUR INIIAV UZ~UR 
INITI U2482R INITY U2,2R IN' •tt•••• G W81,N1 a tUU?R 
KBBFH1 112114R KBBY'1 • U2UIR ~,NrN .. 14HR ~~N!N~ n•~i•R 
_.MIT • •••••• G MAW~H • •••••• G MQYOON 1126!~R MQV~~ IU~ZtR 
NORM • •••••• G NQRND UJU~R NOUIR U3221R NUM,GN •••••! G 
ONCE ON U2224R OPRlTO a •••••• G ~e UIUU? ~0~ ••••••• c 
POSI i~ • •••••• G POSY 111U~R ~OirN UI6HR '01~N~ U1~52R 
PQSFST II11UR PO&;z U1126R ~OSNO uu~~R POSNXT U117!R 
POSREM UU7eR POSTRY UU54R ~OIX 1111~~R ~OST 111111R 
PR~P U3254R PRM'q U325ZR RANO U17tiR ROANS U3U2R 
REXP UUHR RNOrN UU1~R RNOrNE IU1!1R RNCrNZ UJiiUR 
RNQ~rN UIU2R RNOi a •••••• G RNOZ I •••••• G R~ORM unnR 
RP~US UU52R Rt •UIUII R1 ....... , R2 ••nun 
RJ •UIIBI3 R4 ........ R5 OUIIIU SAVCHA 1 *****' G SEGrN IU152R SU~NE 111428R Ito~ 1112.!R suv IIH!~R 
S~GNU~ IU4UR SEGRNG i11U12R IURZ 1113iiR Sta!Y UU71A 
S£GTY2 111314R StGX II1414R lUX I UU~ZR SQNF~ T tiii71R 
SGNFN U8236R SGNrNE nnz•A IGN,CS UI27~R IQNX UlfVR 
SO~RAT • •••••• G SP ....... 6 UART ' •••••• c n~Ra I •••••tt G 
STRrN 181566R STRrNt iiiU7iR TAB I eiln!•R HI; IIIHIR 
T.iBfN IU324R TABrNt UI43!R TAB~U ' •••••• G UINON ~~~~7tR 
TABNU~ iiBI426R ra~nN • •••••• G 'KS ' •••••• G '"~,,~ ti3364R 
TPB • •••••• G TPB~N1 • IB2B7SR TPBrH1 UU!BR '"~'l . tne5iiR 
TRYCO~ i112251R T1 • •••••• G T2 

' ·~··~· G '~ t •••••i G 
USR ~0167BR USRAR~ UIUIRG ~$RCOO uu,~R USR~IN ti2174R 
vi.~ ••••••• c VA~C£ nuz•R VAVN uu•~eA VA~(N~ uu~!R 
VA~ ,I U1,2R VA~" 11146IR VA~ X UI1'HR SKI IS tll12f 
SSTKSi! • ...... G STPBU • ueeae IU~NSP • IIIUB ', CaMMA ••••• , c 
1 RP&R • •••••• G • 113,44R 

ERRORS O(T[CTEO I 0 

s,;2o 

( :;: \ 



UIICH MACXU VIU 22eMARe73 l5!~5 'AGE ~h5 

"UN•T l ME I 11 SECONDI 
'ORE USEO I 3K 

AII'N u•• 77~ 
AI.,NE 13 .. 77, 
A8SJNT 125 1291 
AISX 126 128 ~31 nz uu 
UOB 41 164 zz' ARRAY' 35 65, 
A~~,N 2111 787 
A'C'N' 2Z6t , .. 
A~KOON 671 6U 

··~ 
.,. 

A'K~A 675t 604 
A'KIER 6621 672 tt7 
A'MVT 687t 696 
UIJCH 761 56~ 

·~ 7U Uf ~a~ 
CHR,NE 2411 ,,~ 

CHRirN 2291 ,,, 
CO~UMN 37 17, 
o~ccoR ,~,. ,. 
lRUSA 121 1361 
i:liuss 123 137• 
i:liUCA 212 217 219 22~· 
ERAIC' 1!14 2n1 
ERCHRS 231 u" ER~ENA 195 2n• 
ER~EN' 197 aeo• 
E~POSA 245 249 2'3 Ult 
E~PQS' 247 2'1 256 3211 
ERRARG J8 116 ~36 1,. 2t5 224 Ul 392 439 463 
EiiRMIX 38 
ERRNCA 81 1161 
ERRNOS 82 11,. 
ERRPO~ Jl 
ERRSYN 38 115 137 l" 119 2t6 zz~ 239 321 393 438 464 
lRSEGA 327 J31 338 392t 
ERSEGS 329 336 ;j41 J9Jt 
ERSGNi. 143 1"' 
ERSGNS 145 1"' 
ERSTRA 44, 4631 
ERSTRS 447 464t 
ERTAB~ 166 1191 
ERVA~A 399 432 4391 
ERVA~~ 481 4381 
EVA~ 39 79 121 142 1ft 211 24! 248 2'2 3U 331 337 398 444 
FAC1 37 112 124 127 133 147 15t 198 228 2'8 318 333 3'5 

·~· 423 
F AC2 37 1U 129 131 134 149 1'~ 168 199 2U 221 222 232 237 

261 262 n1 334 361 417 42! 
q~~co 33 711, 
Fl~L.OO 781 789t 
FI~L. TB 713 ,,,. 
FNENO 466t 
FNNAM1 614 61181 
F NNAM2 615 uu 

S'J-;J-

/,: 

·' 



rNTAB 589 7631 
rNTAU 6U U51 
HI COR£ 5U ... ,,. 
lrPMP 44 5'5 
INCH 7'1 7'21 "~ 
INIA~L 581 uu 
IN lor 6U 62~· 
INirN 593 5981 ~19 
INIMO ,., 583 
INILP 592• 596 ~zv 
I NIMV 624. 620 
lNIN~T 617 6211 
INISAV 516 599 61~ nu 
INITl ,9 5821 
IN ITT 615 uu 
INT 39 254 332 3n 
OB[N1 521 5i!U 
KBBrM1 588 52tl 
KBBUH 521 J22 52~ 524 5261 
LtNrN 1941 784 
LtNrNt 2171 715 
LIMIT J5 .,, 
MAKUT 39 Ul 235 H5 4U 4" 
MQVOON Ul 6441 
MQVV 6371 ... t~3 
NORM 42 422 
NOR NO 726 7291 
NOUSR 712 7Ut 
N~M,GN 41 455 
ONGtON "u U? 
OPRATO 39 114 135 ~" 214 an 31! 4!7 
p~ 721 19 Ui 142 1t4 Ul 19! 211 U9 235 244 248 252 254 

326 Ul ~n 331 339 H5 

~·· 
421 422 4oj~ 451 4!5 459 555 

574 6U t•• ou U2 154 
POL n .,, 
PQSII~ 35 .,, 
POSr 2" 261 2~7 216 218 U7 31tt 
POSrz 311 ~11· 
PQSrN 2441 793 
POSfNt n2• 794 
PgSrtT 2951 299 
POSNO 319 na1 
POSN~T 3161 311 
POSRE~ 296 JUt 
POSTRY 2971 3~4 
POSJi 265 26U 
POSY an 2811 
P~LP 7341 735 737 
PRMSG 565 5U 6i16 6U .,, U7 7U 719 7331 ,, 
Ri u• 84 a; 16 ., ,. ,a 93 ,. 97 " 1U , .. 146 

152 154 ~" 181 183 U4 236 237 2'7 262 266 275 2i'7 
292 297 

~·· 
317 314 351 u~ Ul 3U 315 ~18 319 3U 315 

4BJ 494 ~1l. 4U 414 426 42f 431 436 575 ,,. 582 614 ua 

621 622 623 669 611 611 6U 693 695 733 736 738 748 749 
751 753 

H1 661 e~ 122 144 165 196 ZH 231 240 2,. 255 321 335 348 
4U 417 ~3J 446 563 621 U! 632 6S6 U9 641 642 

R2 611 87 89 9f 92 93 " 97 it~ u; 117 us 1rt us 
112 179 112 113 116 2U 21~ 283 2U 21~ 218 222 234 269 
271 275 277 2U 219 291 29~ 292 293 295 298 3U 318 ns 
313 343 347 349 366 369 37'1 373 317 311 JIZ 383 385 418 
411 412 414 '" 418 U5 4H 449 457 577 581 6m2 ~34 635 
637 639 099 712 7U 116 117 718 724 7:i5 728 

R3 6U 86 -eo 91 96 99 11! 195 1mt 11~ 1U 2es 281 212 
283 214 2U 286 295 314 Je~ Jl6 HI ~~2 358 36t 363 365 
366 Jn 371 314 381 U2 31~ 4H 451 4U "J 565 585 592 
U6 624 ~n 635 636 641 66~ 663 673 675 685 U7 699 711 
7B2 7t4 7U 716 117 718 ?U 719 725 727 na nJ 738 n9 
?41 741 742 "~ R4 691 416 424 434 549 557 ,, ,.. ,,. '" 598 616 ~23 628 
648 649 ~,, 652 653 .,. ., 6,. ~,, 

R5 7a. !4 112 113 U4 127 UY 131 133 U4 147 149 155 1" 
168 173 179 198 199 zn 2U 221 222 23ii U4 237 258 261 
262 214 291 298 316 318 JV 318 333 334 355 3611 373 416 
417 4U 424 449 453 454 4,, 589 592 "~ 611 6~4 ~15 625 
627 6511 05i; t53 655 657 .,, 

6" 7til 
HANO 5121 745 
ROANS 574 6U ~·a us 692 ,.,. 747 
RE~P U1 1UI 
RN01 43 658 
HN02 43 85 659 
RNOrN 831 127 
RN0fN2 840 
HNOfNE 1171 165 
RNOLrN 791 727 764 
RNOHM 991 1~3 
RP~U5 94 961 
SAVCHA 41 456 
5EGrN 3261 796 
5EGrNE 3940 791 
5EGL 3•8 3511 
SEG\,P 3851 387 
SEGNU~ 346 356 J61 367 39U 
5EGR2 J64 3660 
SEGRNG 359 363• 
StGTY 3'5• 
S£GTY2 357 36110 
SEGX J91• 
SEG~I 345 3491 
sgNrL T 148 151• 
SGNfN 1421 778 
SGNfNE 16 .. 779 
SGNPOS 151 1541 
5GNX 1511 1571 
SOPRAT J9 158 238 391 
SP 7U 167 ~~· 169 171 173 17, 117 111 211 au 233 236 264 

s~t~ 

"' f):'') 



271 272 21l 282 2n 
J43 344 3'2 UJ 372 
416 417 411 43l 4U nm u 731 

41 311 !~l 
syRrN 4441 au 
STRrNt 4651 "~ n •• 291 291 381 4,4 
T2 •• a-&4 

~·· ''~ T3 •• TAB I 16'- 172 
TAB~ 171 1731 
TABrN 1641 711 
harNl 1911 712 
TA81.U 36 , .. ) tZZ ru 
TABNON 176 17fl 
TABNUI, 171 1111 
TBl,,tN 36 ,,, tZI 
TKS 32 746 741 
!"''!~ ,4 7'61 
TPB 32 734 73~ 
TPBtNl na U91 
!Par"' 

,., ,3,1 
!~sur' J31 U4 ,3, ,371 
!R,COR ,1 ,,1 
U~R 4741 634 
~fRAR' 34 7,1 t32 t•• ~fRCOO 411 ,.~1 H1 
u!Rl.IN 412 ,.11 
VAl, •a 421 
VAI,CE 4261 429 
VAI,rN 3911 7'' 
VAI.'N' 4411 Ul 
VAl,~ 419 4371 
YAI,R 48, 41U 
VAl, X 427 43V 
I 1'3 174 117 282 "I .~o""• •• 246 Z'l 321 n 
1 RPAR 37 11 uz 144 1., 
SK88U ,. 527 
SlfKSil 44 6'4 
STPISI '2 Ul 
SWI.N" •• 54Z 

I,NKX11 VIZ1 2Zo"lRo73 Hl22 

•us ICN• NOSMAP', cRK<BAS 1 eN, rPMP, us 1 CHta 1 Itt 

I.OAO MAP 

T~ANSrtR AOORESS1 1311,1 
i,OW I.IMITI IIIIU 
HIGH I.I"ITI 131411 
•••••••••• 
•OOUI.E BA!ICI. 
SECTION ENTRY AQORESS SUE 
<; .iss·,> 111111 111111 

ARGB 1116,1 
ARRHS 111111 
COI,UMN 111134 
ERRARG 111734 
ERRM I X 111.,1 
ERRPOI. 11!121 
ERRSYN 11U'B 
EVAI, IU616 
rAC1 111141 
rAC2 BU142 
rt l.~CO IIIUI 
CtTVAR BU6U 
!NT ~1•U4 
~IMIT 21UB2 
MAKtsT 1116'1 
HSG 1115.74 
NORM 111'55• 
NUMOUT 11~5746 
NUMSCN ~~,61 
OPRATO 111272 
POl, 1111104 
POSilt 1188116 
RNO~ 211164 
RN02 11111160 
SAVCHA 111!6'1 
SOPRlT ~116'1 
START 3IUH 
STOVAR 111,244 
STPRO 1111651 
TAB~E5 IIU"O 
TBI,,.N 1111t02 
T~S ~7156; 
TPB 171,.6 
T1 11111'6 
TZ ~11161 
T3 1118162 
VAl, 1128712 
SSTKSl 1118218 
, COMMA 11112•~ 
,tOl. 11112111 
,I,PAR 1112" 
, RPAR 1111237 

> iiiiUI . Ul!Z6 .......... 

211 ut 383 U4 3U 3U 316 H3 334 
n4 37. 37t ~7t 311 391 4U 4U 4U 
4H 43~ ... 4U 4t7 4,. 461 ;,. ,4 

4U 

U71 'II U7 ,311 '3! ,421 ,,. 
7" 

196 zu 231 Z" 3U ... 4H 



S~CT I ON E~TRY ADDRESS SUE 
< > 32~4Z· 11~27t 

liNT uu•• 
l~OG Ba2171 
AU~ ana~• 
cos 32.464 
ERRrPU 3Z1~3· 
EX~ nnu 
trPMP 021426 
SIN B2~HI 
SQRT 02"31 
SADR 021434 
SOVR BZZ662 
StRR B25666 
SURA B2!676 
SEitVEC B25716 
SINTR nzsu 
SIR 123664 
SH~R 023751 
"C~SH B2!5U 
S~CPR3 eun• 
SPDPR4 B243U 
SPOPR5 n•3u 
SRI nu~a 
SSIR J2i431 
SY214 nnu 

•••••••••• 
MDQU~~ BASICH 
S~CT I ON ENTRY 400Rt$S SIIE 
< > U57U UU~4 

USR4RE 1257U 

RUN• TIME I ' SECONDS 
2M CORE USEO 

~NMXU YU1 22oH4Ro7J Utal. 

•us ICS, STRHAP', ORK(BAS I C~, rpMP t 84~ !CHIS I Bit 

~040 HAP 

TR4NSHR AOOR£551 132716 
~ow I.IM!TI 0ueu 
HIGH ~IHlfl U4226 .......... 
"OQUI.£ USIC~ 
SECT I ON ENTRY ADDRESS Sift 
<; 485'1 ) 0UUJ eaene 

ARGB BU276 
ARRAYS e&IJU 
CO~UMN 001834 
ERR4RG IU326 
ERRMIX 0Ut26 
ERRPC~ 0U776 
ERRSYN 012554 
EYAI. 011412 
F4C1 0818~1 
rAC2 0188~2 
Fl~~co 0BI1U 
GETV 4R 0154U 
tNT 01!620 
""IT nttm2 
M4K£ST A1726~ 
MU 017531 
NORM 0176U 
NUMOUT 021802 
NUMSGN 02111~ 
OPRA TO B~U76 
PO~ 011814 
Pgs t ft 111816 
RN01 BJUU 
RNOZ llle66 
54VCH4 0~1646 
SOPRAT 012730 
START lli112 
STOVAR 021332 
STPRO 03.3116 
TAB~E5 B1i56ii 
T8~5EN 011626 
T~S 17t568 
TPB 177566 
T1 0U856 
Ta ~UUI 
T3 ~aaua 
VA~ ~11344111 
UT~SZ 01UBIII 
, COMMA BU24~ s;;r I EO~ 010201 
I '-"AR ~mea" 
I RPAR 0UZJ7 

> ~lei AI B24164 .......... _,y-t MOCUI,E FPMP11 



~~~TIOII EIITRY 
c ) 

A lilT 
AI,OG 
ATAN 
cos 
ERRr~U 
EX~ 
IFI'HI' 
SIN 
SQRT 
UOR 
SOVR 
SEIIR 
UIIRA 
SIIIYEC 
SINTR 
Sill 

'""" SI'OI.SH 
SI'OI'RI 
SI'OI'R4 
SI'DI'II' 
Sill 

'''" SYIIA 

······~··· M!IDUI.E UIICH 
SICT I ON ENTRY 
< ) 

UIIIAIIE 

IIUN•JIMEI ' IICONOI 
~M COllE USED 

I 
2 
3 
4 
5 

• 7 
a 
' II 
II 
12 
13 
14 
15 
I. 
17 
II 

" 21 

------------- ---------------

, TITLE PERI'AR •• PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE, 
I 
1 DEC•II•L8PU•A•LA BASIC KERNEL Vt2•11 
I 
1 COPYRIGHT (Cl 1'14 
I 
1 DIGITAL EQUIPMENT CORPOUTlON 
1 MAYNARD, MASSACHUSETTS 111S4 
I 
1 THE IN,ORMATION IN TMU DOCUMENT II SUBJECT TO 
1 CHANGE WITHOUT NOTICE ANO SHOULD NOT BE CONSTRUED 
1 AI A COMMITMENT BY DIGITAL EQUIPME~T CORPORATION, 
1 DEC ASSUMES NO RESPONIIIILITY FOR ANY ERRORS THAT 
1 MAY APPEAR IN THIS DOCUMENT, 
I 
1 THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A 
1 LICENSE 'DR USE ON A UNGLE COMPUTER SYIT!M ANO 
1 CAN BE COPIED (WITH INCLUIIDN 0, DEC'S COPYRIGHT 
1 NOTICEl ONLY FDA USE IN SUCH SYSTEM, EXCEPT AS MAY 
1 OTHERWISE 8£ PROVIDED IN WRITING BY DEC, 
I 
1 DEC ASSUMES NO AEIPONIIBILITY 'OR THE USE 
1 OR RELIABILITY OF ITS IOrTURE ON EQUIPMENT 
1 WHICH II NOT SUPPLIED BY DEC, 

THE CONDITIONALS CONTAINED IN THIS MODULE AF'ECT THE ASSEMBLY 
0, THE FUNCTION TAIL£ MODULE "'TIL, MAC", 
TO OBTAIN THE OUIR£0 CONDITIONAL OEFINITIONCSl, 
REMOVE (USING AN EDITOR) THE 

1 SEMI•COLON APPURING BEFORE THE CONDITIONAl,, 
JIOISKal !DEFINE 'OR RT•II 

,IFNOF SOIIK 

21 
22 
23 
2Q 
25 
a. 
27 
za 
a• 
31 
31 
32 
33 
]Q 

35 
3. 
31 
31 
l• 
Qt 
Ql 
Q2 
Q] 
QQ 

•s •• QT 

111811 SITRNG8t 100 NOT OE'INE FOR PTS BASIC WITHOUT 

•• •• 51 
51 
52 
53 
5Q 
55 
5• 
57 

810811 

nun 
100111 
111181 
111111 

001111 

SLPS•I 

JIV•I 
I 
I 
I 
I 
I 

UDC•0 
SCLK•t 
SDI0•0 
IDISot 

I 
I 
SVT 11•0 
I 
I 

,ENOC 

,I,DF' SLPS 

,£NDC JILl'S 

IITRINGir• DEFINED 'DR PTS VII WITH STRINGS 
I 

1DEFINE FOR LPI 

!DEfiNE ,011 LPI WITH VECTORS STARTING 
1 AT 311, DEFAULT SETTING II VECTORS AT 
1 3118, lET IV • ANY OTHER DlSPLACEHENT IF 
1 VECTORS START AT DISPLACEMENTS 
1 OTHER THAN I OR 41 FROM 
1 VECTOR 311 

!INCLUDE AID ROUTINES, 
!INCLUDE CLOCK ROUTINES, 
IINCLUOE DIGITAL 10 ROUTINES 
1 IIICLUO£ DIIPLAV ROUTINES, 

I'OA GT41 CGT441 

/ 



58 
59 
u 
Ill 
u 
b4 
b5 
bb 
b7 
bS 
b9 
70 
71 
72 
73 
74 
75 
7b 
77 
78 
79 
n 
81 
u 
83 
84 
85 
8b 
87 

,I,DF SYTII 
0U0U IC~OCK•B JFO~ SYSTEM C~OCK (KWII~l 

,ENOC 

,EOT 
TITL.E PE~VEC VECTOR DEFINITION MOOU~E FO~ 8UIC SUPPORT PACKAGES, 

OEC•II•~BPVA•h~A 

COPYRIGHT (C) 1974 

BASIC KERNE~ VU•II 

OIGITA~ EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 01754 

TME INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
CHANGE •ITHOUT NOTICE AND SHOU~O NOT BE CONSTRUED 
U A COMMITMENT BY O!GITA~ EQUIPMENT CORPORATION, 
DEC ASSUMES NO RESPONSIBI~ITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS DOCUMENT, · 

THIS SOFTWARE 18 FURNISHED TO PURCHASER UNOER A 
~!tENSE FOR USE ON A SING~£ COMPUTER SYSTEM AND 
CAN BE COPIED (WITH INnUSION OF DEC'S COPYRIGHT 
NOTICE) ON~Y FOR USE IN SUCH SYSTEM, EXCEPT A8 MAY 
DTHEUISE BE PROVIDED IN WRITING BY DEC, 

DEC ASSUMES NO RESPONSIBI~ITY FOR THE US! 
OR RE~IABI~ITY OF ITS SOFTWARE ON EQUIPMENT 
WHICH IS NOT SUPP~IEO BY DEC, 

PERVEC VECTD~ DEFINITION HODU~E AT•II MACAO VMU•B• lo•OCT•74 01151142 PAGE 

THIS MOOU~E DEFINES THE HARDWARE AORESSES USED BY 
4 SUCH HARDWARE AS THE ·~ps•, THE 'VTII'(GT41) ANO THE "LVU•, 
5 IF ThE VECTORS FOR THESE DEVICES SHOU~O CHANGE 
b THIS HOOU~E MUST BE EDITED TO REF~ECT THE CHANGE, 
7 
8 

• ,!FDF S~PS 
u ,IFNOF IV 
II IV•U 
12 ,ENOC 
13 ·"08~ ~PUC, ~PSAOB,~PSDA, L.PSOHA 
14 , G~OB~ ~PSCKSo ~PSPB, LPSDAS, L.PSO!B 
IS ,G~OB~ ~PI COR 
lo , G~OB~ ~PO ISS, ~POUX, ~•OUY 
17 , G~OB~ CK~IVA, CK~IP, ORIIVA, DRS !P, ~PS IVA, ~PS IP 
18 
I• 
21 DEVICE EQUATE81 
21 
22 171400 ~PUC 170400 1 ~PS AID STATUS REG, 
23 171402 ~PSAOB 170402 1~PS AID BUFFER ~ED REG, 
24 170404 ~PSCKS 170404 J~PS C~OCK STATUS REG, 
25 170400 ~PSPB 170400 I~PS C~OCK BUFFER PRESET REG, 
2b 170411 ~PSOR 170410 JVS DIGITAL. 110 STATUS REG, 
27 171411 ~PSORS ~PSDR 
28 171412 ~PSOIB 170412 JVS DIGIT A~ INPUT REG, 
2. 170414 ~PSOO~ 170414 J~PS DIGIT A~ OUTPUT REG, 
30 1714lb ~PO ISS 17041 b J~PS OISP~AY STATUS REG, 
31 171421 ~POlS X 171421 JL.PS OISP~AY REG, X 
32 171422 ~POllY 170422 J~PS 0 ISP~AY REG, Y 
33 171430 LPSO"A 17043. J~PS OMA REGG, 
34 
35 
30 1 INTERRUPT VECTO~ PAI~SI 

37 
38 
39 1a1344 CK"VA 314+SV tAOR~ OF C~OCK INTERRUPT VECTOR 
41 ea034b CK~!P 310+SV JAOR, OF c~oc~ !NT, PRIORITY 
41 
42 000351 DRS! VA llhSV ,Ao~. OF DRS !NT, VECTOR 
43 000352 OR SIP 312+SV 1 AOR, OF DRS !NT, P~IOR!TY, 

•• 45 001340 ~PSI VA 300+SV 1 lOR, OF THE AID !NT, VECTO~, 
4b 011342 LPS!P 312+SV t ADR, OF THE !NT,P~IORITY, 
47 
46 ,ENDC JIL.PS 
4q ,IF OF IVTII JGT40 
50 ,G~08~ OPt, OU, DUX, OISY, GTVECT 
51 
52 172101 DPC 172000 1 VTII DISP~AY PC 
53 17 2002 OSR OPC+2 JVTII O!SP~AY STATUS REG 
54 17 2004 DIS X OSR+Z IV Til X STATUS REG 
55 17200b OISY OISX+Z IV Til Y STATUS ~EG 
50 100321 GTVECT 321 IADR, OF VTII [GT40 (GT44ll INTERRUPT 
57 1VECTDR LIST, REDEFINING GTVECT 

·:.... 

\} 
I. 



PERVEC VECTOR DEFINITION HOOU~E RT•II MACRO VHIZ•t' 

rGTvtCTI 
rGTVECT+41 
rGTVECT+It I 

,ENDC 

001801' ,END 

IIVTII 

rREDEFINU T~E ENTIRE lET 
ro' DISPLAY PRoCUIOR INT, VECTORS, 
I DISP~AY SToP VECTOR 
rLIG~T PEN HIT VECTOR 
rDIIP~AY TIME OUT VECTOR 

PERVEC VECTOR DEFINITION MODU~E RT•II MACRO VMI2• .. 
SYMBOL TABLE 

C~L IP • uno• G C~LIVU 11uu G DIIX • 11U14 G 
DISY • 11200. G DPC • 11lUI G DRSIP • 111152 G 
DRIIVAo 008351 G DIR • 112112 G GTVECT• 818321 G 
~PO ISS• 11101• G LPDISh 111421 G LPDISY• 111422 G 
~PUO • 119018 G VUOh 119012 G LPSC~S• 111480 G 
~PSDUo 171012 G LPSDMU 111436 G VSDOR• 171414 G 
LP50R o 111011 G LP5DRS• 171011 G LPS IP o 100342 G 
~PSIVAo llllU G ~PSPB o 1114 .. G UDC • 111101 
IC~~ • 1neee ICLOCU 111101 1010 • 111111 
SDIS • aeeen SLPS . neue ISTRNG• IIIII I 
IV . iiUU SVTII o 1neee 
1 ABS, 1eeen ue 

011001 Ill 
ERRORS DETECTED! I 
FREE COREl UIU, WORDS 

PERVEC, GTL, ~p r•PERPAA, GTL, PERYEC 

I I 
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5 
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lb 
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3b 
37 
]I 
]9 
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42 
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44 
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57 
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PER!P~EAA~ SUPPORT PA RT•II MACAO VMIZ•W' 

, TITLE PEAPAR •• PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE, 

DEC•II•~8PU•Ao~A 

COPYRIGHT (C) 1970 

8U!C KERNEL VIZ•BI 

O!G!TA~ EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 11754 

THE INFORMATION !N THIS DOCUMENT IS SUBJECT TO 
C~ANGE WlTHOUT NOTICE AND SHOU~D NOT BE CONSTRUED 
AS A COMMITMENT 8Y O!GITA~ EQUIPMENT CORPORATION, 
DEC ASSUMES NO RESPONS!8!~!TY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS DOCUMENT 1 

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A 
~!tENSE FOR USE ON A SING~£ COMPUTER SYSTEM AND 
CAN 8E COPIED (WITH !NnUS!ON OF DEC'S COPYRIGHT 
NOTICE) ON~Y FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE 8E PROVIDED IN WRITING 8Y DEC, 

DEC ASSUMES NO RESPONUBl~ITY FOR THE US£ 
OR RE~!A81LITY OF ITS SOFTWARE ON EQUIPMENT 
WHICH IS NOT SUPPLIED 8Y DEC, 

THE CONDITIONALS CONTAINED IN THIS MODULE AFFECT THE ASSEH8LY 
OF THE FUNCTION TABLE MODULE 'FT8L,MAC' 1 
TO OBTAIN THE DESIRED CONDITIONAL OEnNITION(S), 
REMOVE (USING AN EDITOR) THE 

r SEMI•COLON APPEARING 8EFORE THE CONDITIONAL, 
riO!IKol rDEFINE FOR RT•II 

,IFNOF IDISK 
110110 ISTRNG•8 rOO NOT DEFINE FOR PTS &ASIC WITHOUT 

, ENOC 

uaaee SLPS.e 
,IF OF 

,sv•l , , , , 
' 

nun UDCoe 
eeun IC~Kol 
aee11e SDIO•a 
anna SD!S.I 

,ENDC , , 
ana11 IVTII•0 , , 

SLPS 

IILPS 

rSTRINGS,• DEFINED FOR PTS Vet WITH STRINGS , 
rOEFINE FOR ~PI 

IOEFINE FOR LPS WITH VECTORS STARTING 
I AT lU, DEfAULT SETTING !S VECTORS AT 
I 340, SET IV • ANY OTHER DISP~ACEMENT !F 
I VECTORS START AT D!IPLACEMENTS 
1 OTHER THAN 0 OR 41 FROM 
1 VECTOR lU 

I INCLUDE AID ROUT!NU, 
I INCLUDE CLOCK ROUTINES, 
r!NCLUDE DIGITAL 10 ROUT!NU 
riNC~UOE D!IPLAY ROUTINES, 

lb•OCT•74 11152129 PAGE I+ 

, !FDF 
U~U0 SC~OCK•I 

SVT11 
rFOR SYSTEM C~OCK CK•ll~) 

, ENDC 

,EDT 
,T!T~E PTSINT •• PTS INTERFACE MODULE FOR SUPPORT PACKAGES, 

OEC•I1·~BP !A•A•~A 

COPYRIGHT (C) 1'74 

US!C KERNEL V0i!•01 

DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 01754 

TME INFORMATION !N TM!S DOCUMENT !S SUBJECT TO 
CHANGE WITHOUT NOTICE AND SMOU~D NOT BE CONSTRUED 
AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION, 
DEC ASSUME$ NO RESPONS!B!~!TY FOR ANY ERRORS TMAT 
MAY APPEAR IN TM!S DOCUMENT, 

TM!S SOFTWARE !S FURNISHED TO PURCHASER UNDER A 
~ICENSE FOR USE .ON A SINGLE COMPUTER SYSTEM AND 
CAN BE COPIED (WITH !NC~US!ON OF OEC'S COPYRIGHT 
NOT ICE) ON~Y FOR USE IN SUCM SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY OEC, 

DEC ASSUMES NO RESPONS!BI~ITY FOR THE USE 
OR REliABILITY OF ITS SOFTWARE ON EQUIPMENT 
WHICH IS NOT SUPPLIED BY DEC, 

0000•0 
001603U ,:]4 

,G~OBL FTBL 1 BOM8 
,ASECT 

010120 

, IFNOF 
, IFOF 

BOMB•010320 
,ENOC 
, !FNOF 

BOM8•1!1077112 
,ENOC 
, ENOC 
,wr~ORO 

, ASECT 

I DISK 
SSTRNG 

SSTRNG 

BOMB, 0 010320 
000000 
0000Q0 
00004tt • •"fJ 
000000G ,wORD FTBL 

rBOMB VARIES IF ONE INCLUDES 
rSTR!NGS 
rEHTRY WITH STRINGS 
ri5TRNG IS DEFINED 
rNO STRINGS 
rENTRY WITHOUT STRINGS 
1 SSTRNG NOT DEFINED 
1 I DISK 
rSET UP THE TRAP ERROR VECTOR, 

rTME FUNCTION TABLE STARTS MERE FOR PTS, 

Ill 
102 
Ill 
10U 
105 
110 
107 0050 0101&7 

000000G 

,IFDF S~PS 
,IFOF SOlS 
,G~OB~ D!SPLY 
JMP D!SPLY 

108 
109 
110 010ell, 

,ENOC 
,ENOC 
,END 

riD IS 
rSLPS 
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SYMBOL TABLE 

lOMB • 
UDC • 
IDIO • 
IITRNG• 
, All, 

llll21 G ...... 
IIIII I ...... 
111150 

DUPLY• u•••• G 
ICLK • 111111 
IOU • 111111 
IYTII • 111111 

FTIL • •••••• G 
ICLOCK• 111111 
lVI • 111111 

•••••• ERRORS DETECTED! I 

... 
Ill 

FREE COAE 1 IUU, WORDS 

PTI INT, ;TL, LP a•PERPAR 1 GTL, PTSlNT 

PERPAR 

,TITLE PER'AR •• PERIPHERAL SUPPORT PACKAU PARAHETER MODULE, 

' 1 DEC•II•LBPUwA•LA BAilC KERNEL Vl2•81 

' 1 COPYRIGHT ICl 1971 

' 1 DIGITAL EQUIPHENT CORPORATION 
1 HAVNARD, HAIUCHUIETTS II TS4 

' 1 THE INFORMATION IN THIS DOCUMENT II SUBJECT TO 
1 CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED 
1 AI A COMMlTH£NT IV DIGITAL EQUIPMENT CORPORATION, 
1 DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
1 HAY APPUR IN THIS DOCUMENT, 

' 1 THIS SO'lURE IS FURNISHED TO PURCHASER UNDER A 
1 LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND 
1 CAN 8E COPIED (WITH lNCLUUON OF DEC'S COPYRIGHT 
1 NOTICE! ONLY fOR USE IN SUCH SYSTEM, £XCEPT A8 MAY 
1 OTHERWISE Bf PROVIDED IN WRITING BV DEC, 

' 1 DEC ASSUMES NO RUPONUBILITY fOR THE UIE 
1 OR RELIABILITY OF ITS SO'lWARE ON EQUIPMENT 
1 WHICH II NOT SUPPLIED BV DEC, 

THE CONDITIONALS CONTAINED IN THIS MODULE AFFECT THE ASIEMILY 
OF THE FUNCTION TABLE MODULE 0 H8L;MAC• o 
TO OBTAIN THE DESIRED CONDITIONAL DEFINlTION(S), 
REMOVE lUliNG AN EDITOR! THE 

1 IEHl•COLON APPURING BEFORE THE CONDITIONAL, 
IIDIIK•I !DEFINE FOR RT•II 

,IFNOF IOISK 
118181 ISTRNG•I 1DO NOT DEFINE FOR PTS BASIC WITHOUT 

,ENOC 

0010~0 ILPS•I 
, IFDF 

1sv•1 

' ' ' I 
' 

000801 UOCo0 
100100 ICLK•I 
118101 IOIO•I 
00~001 IOIS.I 

,ENOC 

' I 
000008 SVT!t•l 

' ' 

ILPS 

IILP! 

IITRINGI,• DEFINED fOR PTI VII WITH STRINGS 

' 
!DEFINE FOR LPS 

1DEFINE FOR LPI WITH VECTORS STARTING 
1 AT lll, DE'AULT SETTING IS VECTORS AT 
1 341 0 SET IV • ANV OTHER DISPLACEMENT IF 
1 VECTORI START AT DISPLACEHENTS 
1 OTHER THAN I OR 41 FROM 
1 VECTOR 311 

1 INCLUDE AID ROUTINU, 
1 INCLUDE CLOCK ROUTINES, 
!INCLUDE DIGITAL IO ROUTINES 
1 INCLUDE DISPLAY ROUTINES, 

!FOR GTOI (GT44) 
/ 



51 
59 .. 
u 
u 
u 
n 
00 
o7 
u 
•• 71 
11 
12 
1l 
74 
75 
10 
11 
11 

" .. 
ll 
IZ 
n 
84 
85 
ao 
81 
81 .. .. 
91 
9Z 
93 
94 
95 

•• 91 IIIII 
91 

" Ill 
Ill 
liZ 
IIU 
114 
liS 
11• 
117 
Ill 
119 
Ill 
Ill 1111 

1111 
IIIZ 
Ull 

Ill 1114 

1 IFDF IYTII 
811111 ICLOCK•I 

,!NDC 

1 EOT 
1 TlTLE FTBL••BASIC FUNCTION TliLf MODULE 

DEC•II•LBFTA-A•LA 

COPYRIGHT (Cl 1973 1 1974 

DIGlTAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 111!4 

THE IN,ORMATION IN THIS DOCUMENT IS SUBJECT TO 
CHANGE ~lTHOUT NOTICE AND SHOULD NOT I! CONITRU£0 
AS A COMMlTMENT BY DIGlTAL EQUIPMENT COR,ORATION, 
DEC ASSUMES NO RUPONSIIILITY '0R ANY ERRORS THAT 
MAY APPEAR IN THU DOCUMENT 1 

THU SOFTWARE II FURNISHED TO ,URCHAIER UNOER A 
LICENSE 'OR USE ON A SINGLE COMPUTER IYITEH AND 
CAN I! COPIED (WITH INCLUIION 0, DEC'S COPYRIGHT 
NOTICE! ONLY FOR USE IN SUCH IYITEMo UCEPT AI MAY 
OTHERWISE BE PROVI0£0 IN WRITING BY D£C 1 

DEC ASSUMES NO RUPONSIBILITY 'OR THE Ul£ 
OR RELIABILITY O' ITS SOFTWARE ON EQUIPMENT 
WHICH U NOT SUPPLIED BY DEC, 

,GLOBL FTBL 

MUST INTERFACE PROPERLY WHEN LPS IS ALIO US£0 

111111 1 

FTBLI 
,elECT 

Ill 
IU 
Ill 
114 

018181G 

, IFD' IYT II 1 GT41 
,GLOBL AGET ,.,NT, APUT ,CONT ,!RUoEIUB,PPUT 
,GLOBL FIGR, FPUT ,I NIT 1 LPEN,ROOT 
,GLOBL ICAL,ITAT 1 DITP 1 1UBP 1 TEXT 0 TRAK 
,GLOIL VECT,XGRA,YGU,FUoFR££ 
,GLOIL NOIC 1 0N 1 0,,1AV£ 
1 IFO, IOISK 
1 GLOBL RITR 
1 ENOC JIOISK 
1 IFOF ICLOCK 
,GLOBL TIHE,TIMR 
,ENOC JICLOCK 

,ASCII /SCALI 

,•ORO SCAL 
5 

FT8L••BA81C FU•CTION TABLE HOOU RT•II MACRO YHIZ•19 I••OCT•T4 11153182 PAGE It 

Ill 0110 l2b ,ASCII IYECT/ 
0007 us 
1810 t•l 
II II IZ4 

114 IIIZ UIIIIG ,•ORO YECT 
115 1114 IZ2 ,ASCII /ROOT/ 

0115 114 
0110 117 
1117 12• 

lib 0020 B00011G ,•ORO ROOT 
117 0022 Ill ,ASCII lAP NT/ 

1023 120 
0ei!4 lib 
0125 U4 

118 lllb B01100G ,•ORO APNT 
119 ,IFDF ICLOCK 
120 0030 t24 ,ASCII IT I ME/ 

0031 Ill 
1032 115 
0033 105 

Ill 0034 IIUIIG ,wORD TIM! 
122 1030 124 ,ASCII ITIMRI 

0037 Ill 
0140 115 
0041 122 

123 0042 00U00G ,WORD TIMR 
124 ,ENOC JICLOCK 
125 1144 123 ,ASCII /STAT/ 

1145 124 
000o 101 
0047 124 

1i!o 0050 •~•e•0G ,WORD STAT 
127 0052 124 ,ASCII ITEXTI 

0053 105 
0054 1]0 
0055 124 

128 0050 000090G ,•ORO TEXT 
129 0000 IZl , ASCII /SU8P/ 

00b1 125 
0002 102 
00U 120 

130 00o• 900000G ,wORD SU8P 
Ill 0000 105 ,ASCII /E8U81 

0007 123 
0070 125 
0071 Ul 

132 U7i! 000008G ,wORD ESU8 
IH 0074 114 ,ASCII /LPEN/ 

0015 120 
0070 105 
0077 lib 

134 8100 08000" ,wORD LPEN 
135 0112 110 ,ASCII /~OIC/ 

0103 117 
0184 123 
8115 Ill 

llo 0uo 000008G ,WORD NOIC 

\ 

~ 

X 
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U7 1111 I lA ,ucu /DON/ 
1111 117 
I liZ u• 

131 1113 Ill ,BYTE I 
u• 1114 eeeeeeG ,waRD ON 
141 1118 117 ,ASCII /ON/ 

1117 118 
IOI 1121 en en ,woRD • 142 1122 ueeeeG ,WORD ON 1 SECOND NAME 
143 1124 117 ,AICU /OFF/ 

IUS 188 
IIU 188 

114 1127 Ul ,BYTE • 145 lUI IIIIIIG ,MDRD 0, 
I" 1132 124 ,AICII ITRAKI 

1133 U2 
1134 IBI 
IUS Ill 

141 IIU alii BIG ,wORD TRAK 
141 1141 115 ,ucu /ERA II 

1141 IZi 
1142 Ill 
1143 123 

14' 1144 etiiiiG ,NORD ERA I 
lSI "" Ill ,ucu I INJTI 

1141 I" 
1151 Ill 
lUI IZ4 

151 IIS2 lllllfG ,MORD !NIT 
152 IIS4 114 ,AICU /DITPI 

1155 123 
liS. 124 
IIS7 121 

IS3 II .. II IlliG ,WORD DITP 
154 IIU U3 ,ucu /STOP/ rUCOND NAME 

IIU u• 
~~·· 117 
1185 Ill 

ISS au• IIIIIIG ,wORD DITP 
IS. 1171 114 0 ASCU /DCNT/ 

1171 IU 
1172 IU 
1113 IZ4 

IS7 1174 IIIIIIG ,WORD CONT 
lSI 11 a IU ,AICU /CONTI riECONO NAME 

1177 117 
1211 IU 
1211 124 

15' IZIIZ IIIIIIG ,WORO CONT 
lei 1214 131 ,AICU /XGRV 

IllS 187 "z 121• 122 
1217 Ill 

1e1 1211 BII881G ,MORO XGRA 
IU UIZ 131 , AICU /YGRAI /, IZU 107 

IZI4 uz 

FTIL••IAilC fUNCTION TABLE MDOU RT•II MACRO VMIZ• .. U•OCT•74 IIIS3102 PAGE I+ 

IUS Ul 
IU 121' IU001G ,~ORO YGRA 
leO 1221 Ill , AICU IAG£TI 

lUI 187 
IZ22 us 
0223 u• 

laS ezz• eeeeeeG ,ooRO AGET 
1 •• 1228 uo ,AICU IOFIXI 

IZ27 118 
1231 Ill 
1231 1311 

!U 123i! IUIIIG ,MORO fiX 
IU 1234 ue ,ASCII If lXI ri!CONO NAH£ 

U3S Ill 
IZJe 131 

le• 1237 ... ,BYTE • 171 ezo1 008101G ,•ORO FIX 
171 ezo2 ue ,ASCU /fREE/ 

azu uz 
IZU us 
IZ45 le5 

17Z ezoe IIUIIG ,WORO FREE 
173 1250 IU ,ASCU IAPUT/ 

1251 IZI 
1252 us 
112S3 124 

174 usa 000UIG ,wOAD APUT 
175 USe 11e ,ASCII IFIGRI 

112~7 Ill 
uee U7 
li!bl U2 

17. 12ei! ~lf001G ,~NORD f!GR 
177 1284 , .. , ASCII lfPUT/ 

az•s Ill 
ez•e us 
Ue? 124 

171 UTI liiU0eG ,WORD FPUT 
17' ll72 u• ,ASCII IOU VI 

1273 123 
1274 Ill 
ll75 u• 

181 U7• eiUUG ,oORC SAVE 
181 1381 123 ,ASCII IUV£1 riECQND NAME nu 101 

Ull ue 
nn us 

~'f IU Ul~ UUIIG ,WORD Uvt 
183 , IFDF IDISK I 

ISO ,ASCII /RITRI 
liS ,WORD RSTR 
188 ,ENOC liD UK X 187 ,ENDC riVTII 
181 
18' 

·<--! I 'I 
lql 
1'2 !,D, I PI 
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193 
lq• , G~OB~ US£,RDB, ACC 
195 ' ' 19o ,IFOF UOC ' lq7 , G~OB~ AOC, RTS, ~EO ) 
1qe ,ENOC ruoc 
lqq 
208 ,IFOF SC~K 
ZBI ,G~OB~ SETR,SETC,~IST,WAIT 
28l ,ENOC rs"K 
283 
284 ,lFOF SOlO 
285 ,G~OB~ OlR,OORrORS 
2h ,G~OB~ Rn 
217 ,ENOC rSOIO 
21e 
2n ,IFOF SOU 
218 , G~OB~ C~RO, PUTO, DIS, FS~, OXY, 0 !SP~ Y 
211 ,ENOC rsou 
212 
213 
214 
215 nee 125 ,ASCII IUIEI 

8]07 123 
nu 185 

lib 8JII 888 ,BYTE I 
217 Ul2 888888G ,WORD USE 
218 ' 21' U14 122 , AICll /ROB/ 

UIS 194 
eJIO 102 

228 8317 888 ,BYTE I 
221 nz0 8888UG ,~ORO ROB 
222 
221 n22 181 ,ASC 11 /ACC/ 

0323 183 
8324 Ill 

224 BJ25 010 ,BYTE 0 
225 1320 888088G ,wORD ACC 
220 ' 227 ' ZZB ' 22q ,IFOF uoc 
230 
231 U30 181 ,ASCll IAOCI 

8331 !04 
8332 Ill 

23l n33 000 ,BYTE 8 
233 8334 088888G , wORD AOC 
234 ' 235 0330 122 , ASC 11 IRTSI / I -0337 U4 

8340 123 
230 0341 000 ,BYTE 8 
237 8342 80B000G ,WORD RTS X 238 ' 1 Zlq 8344 114 ,ASCII I~EOI 

FTB~••BASIC FUNCTION TAB~E MOOU RT•II MACRO YM82•89 lo•OCT•74 U 153182 PAGE I+ 

0345 liS 
0340 104 

240 0347 080 ,BYTE 8 
241 use 000000G I ~ORO ~EO 
242 I 
243 ,ENOC IUOC 
244 
245 
240 
247 ,IFOF SC~K 
2GB 
24' 0352 123 ,ASCII ISETR/ 

0353 !IS 
0354 124 
0355 122 

250 8350 000000G , WORD SETR 
251 
252 8300 123 , ASCII ISETC/ 

0301 10S 
0302 IZG 
0303 103 

253 0304 000000G ,wor:to SETC 
2S4 
2SS 0300 110 , ASCII /HIST I 

0307 Ill 
0370 123 
0371 124 

250 0372 000000G • WOAD H!ST 
257 ' 2S8 0l7G 127 ,4SCII IIUITI 

0375 101 
0370 Ill 
0377 124 

zs• 0"00 000000G ,wORD UIT 
200 ' 201 , ENOC 1 SCI.K 
202 
203 
204 
ZbS ,IFOF SOlO 
zoo 
207 0402 104 ,4SCII IOIRI 

0403 Ill 
0QQIQ 122 

208 040S 000 ,BYTE 0 
zoo 0400 000000G ,wOAD OIR 
270 
271 0410 !04 ,ASCII IOORI 

0411 117 
0412 122 ./ 

272 0413 000 ,BYTE 0 .--1' ~ 273 0414 000U0G ,llrriOAO OCR 
274 ' 275 0410 104 , ASCII IORSI 

0417 122 
e•z0 12] 

270 0421 000 ,BYTE 
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277 1822 II IlliG .~ORO DRS 
271 ' 2n U24 122 ,UCil IRELI 

IUS !IS 
UZe 114 

zae l4l7 110 ,BYTE • 281 1411 IUUIG ,WORD REL 
2U ' 213 ,ENOC 11010 
284 
285 
Zh 
217 0 1FDF I DIS 
zee 
21'1 14Jl !U ,lSCil ICLRDI 

1433 114 
1414 12Z 
1415 114 

Z'll eon IUUIG ,wORD CLRD 
Z'll ' Z'l2 .... 121 ,UCil IPUTDI 

1441 125 
14U 124 
IU3 Ill 

Z'l3 1444 ...... , ,WORD PUTD 
Z'l4 ' Z'l5 ..... 114 ,UCil 10111 

1447 Ill 
1451 !23 

Z'le US! Ill ,BYTE • Z'l7 1452 ...... , .~oRo on 
Z.l 
Z'l'l 8454 ua ,UCil Ifill/ 

1455 !Z3 
1456 liB 

311 1457 ... ,BYTE I 
311 Ill> I IIIIIIG ,WOAD FSH 
312 ' 313 uu 114 ,ucn IOXYI 

IOU 131 ..... 131 
3U eon ... ,BYTE I 
315 ..... eeeeaeo 0 WORO OXY 
31. ' 317 ,ENDC 11011 
311 0 ENDC IILPS 
31'1 1471 118118 ,wORD I rENO OF TilE BASIC 'UNCTION TABLE, 
311 lellll' ,END 

·---·----------
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SYMBOL TABLE 

ACt ****** G AOC ....... G AGET • ****** G 
APNT ****** G APUT ....... G CLRD ....... a 
CONT . ****** G OlR • ****** G DIS • ****** G 
OUPLY• ****** G OCR ....... G DRS ****** G 
OSTP ....... G OXY . ······ G ERAS ****** G 
ESUB ****** G 'lGR • ****** G nx ••••••• G 
FPUT ****** G FREE ······ G FSH •••••• G 
FTBL eeeeeaAG HUT ****** G 1~1T ****** G 
LED • ****** G LPEN ....... G NOSC • ****** G 
OFF ....... G 0~ ****** G PUTO ****** G 
ROB . ...... G ROOT ****** G REL ...... G 
RTS . ...... G SAVE ...... G SCAL ....... G 
SETC ****** G SETA ****** G STAT ****** G 
SUBP ****** G TEXT • ****** G TIME ...... G 
TlMR • ****** G TRA~ ....... G USE . . ..... G 
VECT • ****** G ••n ....... G XGRA • ****** G 
YGRA . ...... G SADC • eaaeae ICLK • ea1aea 
ICLDC~o eeaeu SOlD . eeaeu IOU • aueae 
ILPS • eeeeee SSTRNGo eeeeee SVTII • eeaeae 

• •es, neeee aee 
00U1Z 001 

ERRORS DETECTED! 0 
FREE COREl 18081 0 ~OROS 

FTBL, GTL, LP &•PERPAR, GTI., FTBL 
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, TITU ~PU Vll•ll 
1 ,SBTTL LPI MAIN KERNEL MODULE U 

' 1 DEC•II•LBEU•B•LAI !ASIC ~ERNEL Vll•U 

' 1 COPYRI~HT (C) 1913,!974 
I 
1 DIGITAL EQUIPMENT CORPORATION 
1 MAYNARD, MASSACHUSETTS 01754 

' 1 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
1 CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED 
1 AS A COMMITMENT BY DI~ITAL EQUIPMENT CORPORATION, 
1 DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
1 MAY APPEAR IN THIS DOCUMENT, 

' 1 THIS SOFTWARE IS FURNISHED TO PURCHAUR UNDER A 
1 LICENSE FDA USE ON A SINGLE COMPUTER SYSTEM AND 
1 CAN BE COPIED (WITH INCLUSION 0, DEC'S COPYRI~HT 
1 NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
1 OTHERWISE BE PROVIDED IN WAITIN~ BY DEC, 

' 1 DEC ASSUMES NO RESPONSIBILITY FOR THE USE 
1 DR RELIABILITY OF ITS SOnWAR£ ON EQUIPMENT 
1 WHICH IS NOT SUPPLIED SY DEC, 
I 
1 WRITHN BYI RIC~ HULLY ,U,, 1913 

' 
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THE FOLLOWING COMMON SUPPORT ROUTINES EXIST IN THIS MODULE! 
I 

PDLENT • ENTER POISH MODE OPERUIDN 
CKCHGN • POLISH ROUTINE TO CHECK NEXT TOKEN EQEAL TO 

,COMMA AND THEN FETCH THE NEXT FLOATING 
POINT NUMERIC FROM THE INPUT STAIN~, 

GETNUH • POLISH ROUTINE TO ,ETCH A FLOATING POINT 
NUMERIC FAOH INPUT STRING, 

SAVREG • POLISH ROUTINE TO SAVE AI, R2 AND R3 
ON THE SUC~, 

SAVFAC • POLISH ROUTINE TO SAVE THE FAC ON THE 
STACK, 

SAVINT • POLISH ROUTINE TO SAVE ONLY THE INTEGER 
PORTION OF THE FAC ON THE STACK, 

AUREG • POLISH ROUTINE TO RESTORE A3 1 R2 AND 
AI FROM THE SUCK, 

INTST • POLISH ROUTINE TO INTEGEAIZE '" AND CHEC~ 
ITS RANGE AGAINST A GIVEN VALUE, 

FLOU • ROUTINE TO FLOAT A lo BIT UNSIGNED INTEGER 
ENTEAP • ROUTINE TO ENTER POLISH MODE ,OR ONE ROUTINE 

ONLY AND THEN EXIT BACK TO CALLER, 
BUFAES • POLISH ROUTINE TO RESET BUFFER POINTERS TO A 

CIRCULAR BUFFER, 
GETV • POLISH ROUTINE TO CALCULATE ADDRESS OF 

VARIABLE SPECIFI!D IN THE INPUT LINE, 
GETBUF • POLISH ROUTINE TO FETCH NEXT VARIABLE FROM 

INPUT LINE, TEST FOR AN ARRAY NAME AND 
CALCULATE THE POSITION IN THE ARRAY FROM 
SUBSCRIPTS WHICH HAY BE GIVEN, 

CKBUF • POLISH ROUTINE TO CHECK IF ARRAY ADDRESS 
SPECIFIED IN VAAUV(A5) HAS BEEN DEFINED BY 
A 'USE' COMMAND, 

GETOAT • ROUTINE TO FETCH DATA INTO USER'S BUFFER 
AND TEST FOR NON•EXISUNT DATA, 

STOOAT • ROUTINE TO STORE DATA INTO USER'S BUFFER 
AND TEST FOR DATA OVERRUN, 

GETAOO • ROUTINE TO CALCULATE ARRAY ADDRESS FROM 
ARRAY NAME GIVEN 8Y CALLER, 

CKLPAR • POLIS~ ROUTINE TO C~ECK NEXT TOKEN 
EQUAL TO A LEFT PARENS, A TEST 
IS THEN HADE TO INSURE T~AT •E STILL HAVE 
ROOM LEFT TO ~ORK WITH, 

CKCOHA • POLISH ROUTINE TO CHECK NEXT TOKEN 
EQUAL TO A ,COMMA, 

STORXT • COMMON EXIT ROUTINE TO STORE '" IN VARUBL[ 
SET UP IN VARSAV(R5), CHECK LAST TOK[N EQUAL 
TO A RIGHT PARENS (ALTERNATE ENTRY POINT • 
NAMED C~RPAR), AND RETURN TO THE BASIC 
I NT[APRETER, 

CKRPAR • ROUTINE TO CHECK ~AST TOKEN EQUAL TO A 
RIGHT PARENS AND RETURN TO T~[ BASIC 
INTERPRETER, 

CON8CO • ROUTIN[ TO CONVERT 8CO TO BINARY 
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II 
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zz 
2l 
2• 
25 
2o 
27 
za z• 
ll 
ll 
J2 
ll 
l4 
J5 
Jo 
37 
38 
J• •• 

42 

18188 
18002 
88884 
81810 
10118 
18112 
81814 
nile 
11828 
90822 
18U4 
nee• 
eeue 
0113l 
88134 
nn• 
00041 
eee•a 

,IITTL PROIIIUM GLOBALI 

&LDIALI RUUIRlD FOR CDMMUIIICATION MITM TMI IAIIC 
IIITRlPRITlR, 

,IILDBL URPDL 1 £RRIYN 0 URARG 
,GLOIL EYAL 1 GETYAR 0 STOYAR 
,GLDBL INT 00 CDMMA 1 ,RPAR 
0 GLOBL NUMIGN 1 ,LPAR 

GLOBALI R£QUIREO FOR COMMUNJCATrONI WITH THE YARJOUI 
LPI MODULES, 

,GLOIL TA8Ll 1 NARRAV 1 FLOAT 
1 GLOIL POLlNT,GUADD,GETNUM 
,GLOIL' CKCMGN 1 1NTIT 1 GITY 
,GLOBL GETBU,,RIGSAY 1 ERNOR 
,GLOIL STORXT 0 CKRPAR 0 ERIUF 
,GLOIL CKCOMAo£NTERP 0 STOOAT 
,GLOIL GUDAT ,RTION,DRION 
,&LDIL UYER2,UY"C 0 RUTR2 
,&LDIL RUTDR,HIITON,ICDON 
,&LDIL CONICD,IUFRUo DRINPT 
,GLOIL IAYINToDRIIUP 

GLOIALI RUUIRED FOil COMMAND PROCUIORI 

,GLOIL UIE,RDI,ACC 

GLOIALI FOR DlYICE AOOR£1111 

, GLDIL LPUO, LPIDR 

I 
I 

111111 Rl 

,IBTTL REGJSTlR AIIIGNIIENTI AND !GUATU 

111811 AI 
111112 R2 
eeeeu Rl 
111184 R4 
118885 RS 
ltlllo IP 
111817 PC 

' 

XI 
II 
u 
ll 
u 
IS 
u 
17 

1 GENERAL EQUATES 
I 

11771o PI a 
881ZI7 RETURN • 
0811l4 POLAET • 

' 

•2 
217 
114 

1 BASJC UIER'I EQUATU 

811122 
118124 
eeaa2• 
111841 
01114i 
eeuu 

I 
YAASAV 
UISAV 
suuv 
FACI 
FACi 
Tl 

' 1 BUFFlA OUCRJPTOR !QUATEI 

' aeene BEG a 
180112 END a 2 
881184 PUT a 4 
lillie GET o 
110111 BAD II 
811112 DEL U 

' 1 BUFHR DESCRIPTOR TABLE 

' 01188~ NARAUa5 

018818 TABLE I ,WORD a,a,e,e,e,e 
eaeeee 
888118 
neeee 
011111 
010088 
BIUIB ,WORD ••••••••••• nee~• ...... 
eeeu0 
I &Bill 
18eeee 
neue ,wo~D ••••••••••• 110118 
118110 
880888 
810818 
000011 

IPI I PROCUIOR IT ATUS WORD 
1217 a RTS PC 
lll4 a JMI' I(R4)+ 

tYAR UYE ,DR -lllGNMlNT 
till SAVE FOR AlllGNMENT 
1 SS2 IAYE FOR ASSIGNMENT 
tHIGH ORDER FLOATING V-LUE 
tLOW ORO£~ FLOATIN& VALUE 
1 SHORT TERM TEMPORARf 

1 OfF lET TO BEGINNING 0, BUFFER OJNTER 
1 OFFIU TO END D, BUFFER POINTER 
tOFFI!T TO PUT DATA POJNTU 
1 OfF lET TO GET OAT- PDJNTER 
1 OFFSET TO UD DATA FLAG 
tOHIET TO DISPL-Y DELTA X 

1CURUNT NUM8E~ OF ARRAY ENT~JES 
I SET AT 5, 
1 o WORDS PER ENTRY 



~PSI YII•BI 

43 

40 

45 
ao 
47 
41 .. 
51 
51 
5Z 
53 
54 
55 

I 
2 
3 
4 
5 

• 1 • 9 
10 
II 
u 
ll 
14 
15 
lo 
17 
18 
19 
Zl 
Zl 
2Z 
23 

11144 111111 
aaea• aeaaee 
11051 111101 
eae5z 811111 
01154 111118 
IIISo 111111 
11au 111101 
neu neue 
aaeu 11eeee 
neoo neue 
una uaaee 
U07l IIIUI 

11174 101 
81875 ne 
118711 ne 
81177 Ill 
IIIII 811811 

II liZ 111181 

24 01114 
25 01110 114767 

0IIZ14 
211 
27 
za 
29 01111 010112' 
30 00112 11274o 

lUllS 
31 aetto IU74o 

eee11e• 
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,WORD 

.~oRo 

' ' NDN•R!ENTAANT 

' RTIDNI 
ORSON I 
~IS TONI 
ICOONI 
DRSBU~I 

DRINPTI 

' 

' ' 

,BYTE 
,BYTE 
,BYTE 
,BYTE 
,WORD 

,•ORD 

•••••• e,l,e 

a,a,a,a,a,e 

YARUI~EI 

I 1RTI OPERATION IN PROGRESS • 1DU O"AATlON IN PROGRUS • 1HUT OPERATlON IN PROGRESS 
I IICD/IINARY SWlTCH 
I lORI COMMAND (BUFFER DESCRIPTOR 

' ADORUSI • !DRS COMMAND (NBR OF PO INTI) 

, ............................................................ . 
' I "USE• COMMAND PROCESSOR 

' 1 IAUC FORM! CA~~ 1 USE 1 (8UF!,8UFZ[,,.,.!,BUFN]l]) 
I 
1 PURPOSE! 

' 

USE I 
JIR 

HOY 

OEFlNE SUFFER AREAl FOR USE WlTH THE RTI 1 HUT, 
DRS, ROB, C~RD, PUTD, OU, ~SH, AND DXY 
COMMANDS, THU COMMAND DEFlNU THE SPECIFlED 
ARRAYS, IU't, BUFZ, ETC,.., U CIRCU~AR 
DATA ARRAYS, ANY NUMBER OF BUFFERS MAY 8! 
SPECIFIED, BUT ALL MUST IE GIVEN IN A SlNGLE 
1 USE• STATEMENT, CURRENTLY THE SYSTEM WI~L 
SUPPORT UP TO 5 OF THESE ARUS, HOWEVER, THU 
MAY BE CHUGED AT ANY T!HE IY UASUMILY 1 EACH 
IUF DE'INED MUST HAY£ PREVIOUSLY BEEN DEFINED 
IN A 1 DIM1 IUTEMENT, THE FOLLOWING FORM, HOWEVER, 
IS LEGALI 

10 DIM A(51),B(III),C(218) 
20 CALL 0 USE 1 (A,A(25),B,C) 

PC,POLENT 
1ENT~Y POINT TO PROCESSOR 
!ENTRY POLUH HODE AND CHECK 

FOR ENOUGH AREA TO WORK 
W!TH AND THAT FIRaT TOKEN 

1 lS INDEED A LEFT PARENS, 
1 EX !T POL lSH MODE 
I*NARRAY'S ALLOWED, 

32 IIIZZ 010107 USEll JSR PC,G!TADD 

!WHERE DE,IN!TIONS WILL END UP 

!GET ARRAY FROM INPUT LINE AND 
811171 

ll 
30 
35 
3o eeu• 011012 USE21 
37 IIIli eusu 

UIU2 
38 
39 IU34 ~103ZZ •• 41 eeu• Blo522 

0en2Z 
42 ntoz llll522 

0U022 
03 01140 005022 
04 01150 005BZ2 
45 81152 010210 
40 001 so 105702 

177Ho 
47 
08 au•~ 001420 
•• 00102 022702 

CALCULATE !TS ARRAY ADDRESS, 
THEN CHECK TO MAKE SURE US 
WITHIN RANGE, 

HOY (SP),RZ !GET TABLE ADDRESS 
HOY YARUY(R5) ,(R2)t 1UYE BEGINNING ADDRESS OF 

1 ARRAY IN TAIL£ 
HOY R3, !R21• 1SAYE ENDING ADDRESS DF A~RAY 

1 IN TABLE, 
MOY YARUY(R5) ,(R2)+ 1RE8ET GET AND PUT POINTERS 

HOY YARUY(RS), (R2)+ 

CLR 
cv 
•ov 
TaT 

SEQ 
CHP 

(R2)+ 
(RZ)+ 
RZ, <SP) 
•UIRZ) 

US£4 
n ABLEtt4, R2 

1 CLEAR lAD OAT A FLAG 
!CLEAR DELTA l INCREMENT 
1UYE CURRENT TABLE POSITION 
!WERE WE ZEROING THE RUT OF 

1 THE ARRAY7 
1YU1 CONTINUE ZEROING THEN 
!CHECK IF PREVIOUSLY DEFINED ARRAY 

\ 
/ 

/ 



.... , .. 
51 .. , .. 111415 
51 
5Z 
53 11171 uuu 

177752 
1777&& 

sa IIIH 111011 
55 01211 0l&2&2 

177751 
1777U 

s. 
57 1121& IUIBS 
58 
59 auu u•zn 

1777U 
.. Be214 11574] 
" ae21• unu 

177752 
U 1122Z el53ee UIU I 

111112 
U BI2U 183113 
u 
•s 11211 122u• 
•• 11232 111107 

&7 
u 

Blllll 

.. 1123& 122U7 UIEII 
111eee; 

71 11212 1117Z7 
71 11214 115311 
n euae ee5eU 
n euse 115005 

011022 
1 a eez5a 1011Za 
75 

LPU Vll•ll 

I ' , 

SEQ 

CMP 

!NE 
CHP 

!HI 

HOV 

TST 
HOY 

DEC 

&GT 

CMP 
JMP 

CMP8 

SEQ 
DEC 
CLR 
CLR 

BR 

,SBTTL 

uua WU 'ROM UME DIHENSIONED 
•RUY, 1ST ENTRY II NOT 
CHECKED, 

UIEG 1•RRAYS NOT SAHE, CHECK IF THE 
•31CR2lr•14(R2) I LARGER ONE II THE PREVIOUS 

usu 
•li(R2) ,R3 

•(R3) 
Rlr•Ze(R2) 

2(SP) 

Ul£1 

(SP)+r (SP)+ 
CKRPAR 

(Ril+ri,COMM. 

uau 
Rl 
R3 
VARUV(R5) 

US£2 

1 ONE, 
IYUI FORGET IT THEN, USER HUST 
I WANT TO OVEUY HIS DATA ARUI, 
1DE'INE PREVIOUS ARRAY'S END ADDRESS 

TO BE 2 LESS THAN THE START 
OF THE NEW ARRAY, 

!ANY MORE SPACE AVAILABLE1 

1 Y£1 1 CHECK NEXT TOKEN FOR • 
1 ,COMH. OR RIGHT PARENS, 
ICLUN UP STACK 
IALL DONE, CHECK FOR RIGHT 

PARENS AND RETURN TO 
I THE BASIC INTREPRETER, 
!NEXT TOKEN • ,COMHA7 

lYEII G!T NEXT •RRAY NAME 
!BACK UP TO UNCLASSIFIED TOKEN 
1 CLUR REST OF TABLE 

'ROB' CONHAND PROCESSOR 
2 
3 .. , .......................................................... . 
4 
5 

• 7 
8 

• 10 
II 
12 
ll 
14 
15 

" 17 
II 
19 
21 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
31 
ll 
32 
l3 
34 
35 
3& 
37 0125& 
38 00250 004707 

001042 
39 
40 
41 
42 002&2 000702' 
4] 
44 
45 00204 000]00' 
•• ~•·zoe 001352' 
a7 00210 enoS&' 
48 00272 01il0274' 
•• 00274 012&02 
50 00270 0047&7 

000454 
51 00302 10]412 
52 
53 01384 0147&7 

010234 

, 
1 'RD8' COHHAND PROCESSOR , 
1 BASIC FORHI CALL 0 RD8'(8UF,VAR) 

' 1 PURPOSEI RETURN THE NEXT DATA POINT FROM THE SPECIFIED 
8UFFER, RETURNS VALUES OF &5535 •• VAR •• I 
FOR GOOD DATA, !AD DATA (DEFINED U OVERRUN) 
IS RETURNED A8 OUTSIDE THE SPECIFIED RANGE 
!VIZ, NEG, FLOATING POINT MINUS ONE), IF NO 
o•TA EXISTS YET, I,E, IT'S WAITING FOR A NEW 
SAMPLEr A ~LOATING POINT MINUS TWO WILL BE 
RETURNED, 

' , 
' , 
' ' ' ' , 
' I , , , 
' , 
' ' , 
' ' , 
' ' ' ' ' ROB I 

JSR 

+GETBUF 

+SAVER2 
+CKCOMA 
+GETV 
,+2 
MOV 
JSR 

BCS 

JSR 

WHEN THE REFERENCED BUFFER REFOS TO 
AN.LOG SAMPLING (RTS FUNCTION), THE VALUES 
RETURNED ARE IN THE RANGE 4US >• VAR n a, 

WHEN THE REFERENCED BUFFER REFERS TO A CLOCKED 
HISTOGUH SAMPLING CHIST FUNCTIONl._, THE VALUES 
RETURNED ARE IN THE RANGE &5535 >a VAR u 8, 
THESE VA~UES ARE EITHER THE NUMBER OF TICKS 
ACCUMULATED OR THE NUMBER REMAINING DEPENDING 
ON THE CURRENT CLOCK MODE, 

WHEN THE REFERENCED 8UFFER REFERS TO A DIGITAL 
110 OPERATION (DRS FUNCTION), • VALUE BETWEEN 
&5535 u HR •• I IS RETURNED FROM THE NEXT 
POSITION IN THE SPECI'iEO BUFFER, 

IN ALL CASES, A FLOATING POINT MINUS ONE 
IS RETURNED WHEN THE BUFFER IS OVERRUN, 

PC,POLENT 

(SP)+rR2 
PC 0 GETDAT 

ROB I 

PC,FLOAT 

!ENTRY POINT TO PROCESSOR 
!ENTER POLISH MODE AND CHECK 

1 FOR ENOUGH AREA TO WORK 
1 WITH .NO THAT FIRST TOKEN 
1 IS INDEED A LEFT PARENS, 
!GET 8UFFER AOORESS FROM COMMAND STRING 
1 AND CHECK IT AGAINST THE 
1 DEFINITION TABLE, 
!SAVE DESCRIPTOR ADDRESS ON STACK 
!CHECK NEXT TOKEN EQUAL TO A COMMA 
!GET v•RUBLE •ooRESS, 
1 EX IT POL ISH HOOE 
!RESTORE DESCRIPTOR ADDRESS 
!GET DATA FROM ARRAY SPECIFIED BY R2 

JCS MEANS Rl IS RETURNING AN 
1 ERROR CONDITION, 
!FLOAT THE I& BIT UNSIGNED INTEGER 

54 00310 0001&7 RD811 JMP STORXT JUVE HC IN PREVIOUSLY OPENED 

/ 



55 
5& 
57 

4 
5 

"' 7 
8 

' 1B 
II 
ll 
ll 
14 
15 
I& 

17 
18 
1' 
20 
21 
22 
23 
2" 
25 

2b 
27 
28 

2' 
30 
l1 

00ll4 
00ll4 00U7b7 

001004 

00320 000702' 

00322 000b40' 
0032• 00032b' 
0032& 0ti!7&2 

0110U00 
000010 

0033• 000137 
0013&b' 

' ' 
,SBTTL 

YARUBL£ 0 CHECK FOR 'l'o AND 
RETURN TO THE BAIIC INTERPRETER, 

l&•OCT•74 0115&112 PAGE 1 

'ACC• COMMAND PROCESSOR 

, ............................................................ . 
' 1 'ACC' COMMAND PROCESSOR 

' 1 BASIC FORM! 

' 1 PURPOSE I ACCESS ENTIRE BUFFER •BUF• 0 THIS COMMAND RESETS 

' ' ' ' ' ACCI 
JSR 

+GETBUF 

+BUFRES 
0 +2 
HOY 

JMP 

ALL BU,FER POINTERS TO ALLO~ FULL ACCESS TO 
THE ARRAY YIA THE 'ROB' COMMAND, THE 'PUTO' 
POINTER IS PLACED AT THE END OF THE ARRAY AND 
THE •ROB' POINTER IS PLACED AT THE BEGINNING, 

PCoPOLENT 

0400 0 8AOCR2) 

UCKRPAR 

tENTRY POINT TO PROCESSOR 
tENTER POLISH MODE AND CHECK 

1 FOR ENOUGH AREA TO WORK 
1 WITH AND THAT FIRST TOKEN 
1 U INO££D A LEFT PARENS, 
tGET BUFFER ADDRESS FROM COMMAND 
1 AND CHECK IT AGAINST THE 
1 DEFINITION TABLE, 
tRES£T BUHER POINTUS 
tLEAY£ POLISH MODE 
tSET BAD ID INDICATING NEXT PUT 

BEFORE ANOTHER GET WILL CAUSE 
1 OvtRLAY OF GOOD DATA, 
tMAKE SURE LAST TOKEN IS A 'l' AND 

RETURN TO THE BASIC 
INTERPRETER, 

\ 



I 
z 
3 

• 5 

• 7 
I 
9 
II 
II 
IZ 
13 
II 
15 UHI 
lb Ul41 IZZU7 

8IUUG 
17 
II 11344 
19113U 

ze 
Zl 
zz 
Z3 
Z4 
zs 
Zb 
Z7 
Zl 
z• 
31 
31 
3Z U35Z 

011412 
811137 
at IlliG 

33 BI35Z 114737 
aeeuiG 

34 ens• 1n•u 
35 anu na 134 

' ' 
,ssTn CKCMGN AND GETNUM 

, ............................................................ . 
' ' ' ' ' 

PO~ ISH ROUTINE TO CHECK NUT TOKEN EQUA~ TO A , COMMA 
AND THEN FETCH THE NUT '~DATING POINT NUMERIC FROM INPUT 
STRING, 

1 ROUTINE IS CA~~EO IN PO~ISH MODE 

' 1 REGISTERS USEOI 
I 

' ' CKCMGNI 

' 

SEQ 
JMP 

GETNUM 
.. EAAIYN 

EVA~ USU Rl, RZ, AND R3 
Rl IS BUMPED PUT VARIAB~E 
RESULT IS RETURNED IN HC 

rCHECK NUT TOKEN EQUA~ TO 

1 A ,COMMA, 
rYUI GET NUMERIC NOW 

riYNTU ERROR 

, ............................................................ . 
' 1 POLISH ROUTINE TO HTCH A '~DATING POINT NUMERIC FROM 
1 INPUT STRING, 

' 1 ROUTINE IS CA~~EO IN PO~ISH MODE 

' 1 AEGIIT!RI UI!DI 

' ' ' GETNUMI 

EVA~ USES AI, RZ, AND R3 
Rl II BUMPED PAST VAAIAB~E 
RESULT IS A!TUANEO IN HC 

JGU NUMERIC 

1 ~~~EGA~ ARG TYPE 
JRETURN IN PO~ISH NODE 

U I 
37 183U U8!37 ERARGI 

UIIUG 
I 

1 ~~~EGA~ ARG TYPE 

I 1 ,SBTTL SAVE/RESTORE AZ AND FAC (SAVERZ,SAVFAC, AUTR2) 
2 
3 
0 

5 

• 7 
I 
9 
II 
II 
IZ 813bb 
ll 80lbb 81824b 
10 01Ha neuo 
15 
lb 18372 
11 ann uosoo 

080848 

' , ............................................................ . 
' 1 POLISH ROUTINES TO SAVE/RESTORE REGISTER RZ OR 
1 THE FAC ON THE STACK, 

' 1 ALL ROUTINES ARE CALLED IN POLISH MODE 

' 1 REGISTERS USED! ONLY THE STACK 

' SAVER21 

' SAVHC I 

HOV R2 1 •(SP) 
POLRET 

JSAVE AZ ON THE STACK, 
rR!TUAN IN POLISH MOOE 

II IU7b SAY !NT I 
19 8837b 01b50o MOV FAC2(R5),•(SP) 

008802 
28 01412 808130 POLRET rRETURN IN POLISH MOOE 
Zl 1 
22 00414 AESTR21 
Zl 00000 01Zb82 NOV (IP)+,R2 rRESTORE R2 FROM THE STACK 
zo 0Bolb 001130 POLRET 1RETUAN IN POLISH MOOE 
25 



I 
2 
3 
q 
5 

-1 

• 101411 
' 011411 
II 

II 

12 
u 
14 
15 

" 11 
II 
I• 
21 

I 
2 
3 
4 
5 

-7 
8 

' II 
II 
12 
13 

814U 

1141' 

81422 
ee•u 
II4U 
114U 
11431 
11412 
11434 

14 0143• 
IS 01u• 

16 00442 

17 """' 18 01450 
I' 01452 

28 

uez4• 
U6•U 
nu02 
lUlU 
eneu 
01814' 
IIU87 

01UU 
IUUZ 
eu•n 
eeeeu 

114731 
IIUUG 
015H5 
UU41 
111433 
11141' 
026527 
01U41 
044211 

21 88401 113822 
22 08482 1565U 

080140 
010042 

23 ua11 seen5 
010t42 

24 ee474 t52H5 
U0000 
010142 

I ,aeTn INTERRUPT REGISTER UY£/RUTORE ROUTINU 
I , ............................................................. 
I 
1 ROUTINES TO UYE/RUTORE Rt1 R2 AND R3 011 SUCK AND 
1 RETURN TO INTERRUPTED PROGRAM, 
I 
REGUYI 

MOV R2o•(IP) !PUSH R2 ON STACK 
MOY 211P) 1 R2 1G£T PC fROM CALL 

HOY R0o211Pl !NOW PUT Rl THERE 

MOY Rlo•(IPI 1UYE AS 
MOY Rio PC 1R£TURN TO CALLER 

I 
RESTOR I 

MOV ISPI+oR3 !RESTORE R3 
MOY ISPl+oR2 IREITOAE R2 
HOY (IP)+ 1 RI IREITORE Re 
RTI 1R!TURN TO INTERRUPTED PROGRAM 

I ,SITTL lNST 
I ............................................................... 
I 
1 POLISH ROUTINE TO lNTEGERIZE fAC AND CHECK ITS 
1 RANGE AGAIIIST A GIVEN VALUE, 

' 1 ROUTINE II CALLED lN POLISH MODE 
I 
1 REGISTERS UlEDI Rl ONLY 
I 
I 
I 
INTST I 

JIR PC,UINT 

T3CR5) MUST POINT TO RANGE ELEMENT 
[Tl(R'I II lUMPED BY 2 AFTER CALLI 

1 lNTEGEAIZE RESULT 

TIT FACI(R5) 

BMI ERNOR rNEGATIV! NUMBER II ILLEGAL 
BEQ INI rALRUDY IN AN INTEGER FORM 
CMP FACI(R51 rU4211 !TEST NUMBER OUT Of RANG£ 

I HIS 
8188 

SWA8 

BIS 

I tl,£, ••55351 1 

1N2 lYEII SET EQUAL TO MAX (U5351 
FACI(R5),FAC2CR511 NUM8ER MUST BE A I' 81T INTEGER 

FAC2(R5) 

1101811,FAC21R5) 

TO GET TH15 FAR, CONVERT 1T 

TO ONE WORD THEN, 

25 01502 se5U5 11111 
000041 

CLR FACICR51 

26 00516 02-575 INII 
80il84i 
8010&2 

27 
28 00514 1010U 
2• 0051& ••27&5 

ll 
31 01524 
32 0152& 

l3 00534 
34 
35 0053& 
36 01536 
37 01540 

00541 
00542 

38 01543 
3• 

000082 
eeuu 

010134 
012765 
177777 
000002 
01B7U 

104401 
lib 
117 
122 
010 

IN21 

I 
ERNOR I 

CMP 

B~l 
ADO 

POLRET 
MOV 

IR 

TRAP 
,.SCII 

,BYTE 

FAC2CR5)oOT3(R5) 1NUM8ER 11 IN I' 81T FO~M 

ERNOA 
12, T3CR5l 

l•loFAC2CR5) 

!N3 

I 
/NOR/ 

1 NOW, MA~E SUR£ ITS IN RANG£, 
rNUM8£R TO LARGE, 1 ARG ERROR' 
18UMP TO NUT RANGE FOR NEXT 

I CALL, 
!RETURN IN POLISH MOO£ 
!SET OVERFLOW EQUAL TO MAX (855351 1 

1 

/ 



\ 

I 
2 
J 
4 
5 
• 7 
I 

' II 
II 11544 
12 11544 115711 
IJ 115 .. 111117 
14 11551 11114. 
15 11552 IUTI• 

I IIIII 
1• IISU 11511' 
17 115.1 IIUI' 
II 
I' IIU2 .. 211• 

144111 
21 ...... 112 .. 5 

111141 
ll 11512 IIIJU 
22 11574 IIIJI' 
2J '"" 11511. 24 
25 11.11 IIZ .. 5 

111142 
,. ..... 111217 
27 
Z8 ••••• 115 .. 5 

111141 
z• I .. IZ 1111'5 

111142 
Jl 1 .. 11, 111217 
Jl 

I 
2 
3 • 5 

• 7 
I 

' II 
II 
12 
13 .. .,. 
14 .. .,. 
IS 11•24 

" 17 IIUI 
u IIUI 
I' eeuz 

21 aeu• 
21 
22 
23 
24 
25 
2• 
27 
21 
2' 
30 
31 
32 
ll 
34 
35 01641 
3e IIUI 

37 aeu4 

31 ae•se 

3' 'Be54 

•• 
•I 

IIZ714 
ee1ue• 
117617 
I IIIII 

eeeu2• 
102710 
111112 
111217 

111202 
BIIIB4 
IIIZU 
neae• 
ees1U 
000111 
000134 

I 
I 

~····························································· I 
1 ROUTINE TO FLOAT A 1• an UNil&NlD INTIGIR 
I 
1 RIGIIT!RI UlEDI 
I 

RS ON CALL MUIT HAY£ I' In NUMBER 
TO FLOAT, 

I FAC HAl 'LOATED RUULTED 

' FLDATI 

' 

TIT 
BPL 
MOY 
IIC 

CLRI 
I MAl 

ADD 

MOY 

HOY 
SMA I 
CLRB 

HOY 

RETURN 

FLOATII CLR 

RJ 
'LOlTI 
RJo•CII') 
•llltii,(IP) 

CIP) 
CIP) 

..... I,(IP) 

(IP)+ 0 FlCICR5) 

RJ,•CIP) 
CIP) 
CIPJ 

Cll')+oFAC2(R5) 

HOY R3,,AC2(RS) 

1 I' an NUMI!Rt 
JNOI NUIII!R OK AI II THEN 
JPUT NUMBER ON lUCK 
1 I&NORl MOlT llGNI,, BIT 

JCLUII OUT LUIT llGNI,, 
JNOM MOVE MOST UGNIF, TO RIGHT 
1 IYTE 
1 ADD IN UI'ONENT 

JIAYE MOlT llGNI,, AND UI'ONENT 

1 NOM MORK ON LEA IT llfiNI,, 

JCLUR OUT THE R!HAININ& LUIT 
, UGNI', 1 ana, 
JIAYE IN FAC NOM 

1R!TUIIN TO CALLER 

JLUY! AI INTUER 

RETURN 1RETURN TO CALLER, 

' ' , ............................................................ . 
' 1 ROUTINE TO ENTER POLISH MOD£ FOR ON£ ROUTINE UO THEN 
1 EXIT lACK TO CALLER, 

' 1 CALLI 

' ' ' ' ENTERPI 

' RETURP1 

' 

JIR PC, ENTER!' 
,NORD ROUTINE 
NUT INSTRUCTION 

HOY •RETURP,R4 

HOY •CSP),PC 

,+2 
ADD •z, CIPJ 

RETURN 

!ENTER POLUH HOD£ 
1ROUTIN£ TO ENTER 
!RETURN HlO£ HER£ 

1SETUP POLliH RETURN PC 

!CALL ROUTINE IN POLISH 

1EX1T POLUH MOO! 
1 BUMP PAIT ARG 

!RETURN TO CALLER 

IIOD£ 

, ............................................................ . 
' ' I 
' I 

POLIIH ROUUNE TD RESET THE POINTERS ClOTH GET AND PUT) OF 
A CIRCULAR auFFER, EFFECTIVELY EMPTI£1 THE IUfF!R lEFOR! 
• SAMPLING OPERATION OCCURS, 

1 ROUT!"! II CALLED I" POLliH MODE 

' ' ' ' ' , 
auFRESI 

MOY 

MDV 

CLR 

POLRET 

CRZ) ,PUTCRZ) 

CR2),G£TCRZ) 

IAOCRZ) 

R2 ON CALL MUST CONTAIN ADDRESS 
OF IU,F!R IN DEICRIPTOR TABLE, 
NO R!GIITERI (GENERAL PURPOSE) 
ARE ALTERED BY THE ROUTINE, 

,usn THE GET •NO PUT POINTERS 

1CLUR OUT SAO OAU FLAG 

!RETURN IN POLIIH HOD£ 

... 



4 
5 
~ 
7 
a 
q 
u 
II 
12 
13 
10 aeu~ 
15 uu~ 
I~ ea•ee 
17 ee•u 
18 Beh4 
19 n••• 
ll nus 
Zl UU4 
22 
ll sen• 
24 
25 
2~ 
Z7 
2a 
z• 
31 
31 
3Z 
ll 
34 
3S 
3• 
37 
38 
39 ., 
41 suez 
42 U7U 

03 
•• 117Sb 

OS 
4b 
47 U712 
•a 

• 
7 
8 
9 
u 
II 
12 
13 
10 
IS 
~~ 
17 S0710 
18 00710 

19 00720 

20 00720 

21 00732 
22 00730 
23 0073b 
20 00700 

25 00700 
2• 0070~ 
27 00750 
28 00750 
29 00752 

00753 
00750 

30 00755 
31 

IU10Z 
10840. 
0003U 
152102 
0•1s02 
000137 
00UUG 
0U!l4 

RT•tl MACRO VM8Z•09 

, 
' 

,58 TTL 

, ............................................................ . 
' 1 POLIS~ ROUT!~£ TO CALCULATE ADDRESS 0, VARIABLE 
1 SPECIFIED IN THE INPUT LINE, 
I 
1 ROUTINE IS CAI.LED IN POLISH MODE 
I 
1 REGISTERS USED! 
I 
J 
J 
GETV I 

MOVB CRI)t,RZ 
BMI SYNER 
SWAB AZ 
BISB (Rih,AZ 
ADD CRSl 1 A2 

[VAL USES R&, RZ, AND R3 
Rl IS BUMPED PUT VARIABLE 
RESULT U STOR£0 IN VARSAVCA5) 

!BUILD WOAD OF"ET 
rTOKEN ILLEGAL HERE 

rRZ ~OW POINTS TO. SYHIOL 
JSR PC,IIGETVAA rGET NAME AND SUBSCRIPTS 

PDLRET !RETURN IN POLISH MODE 

' 

TABLE ENTRY 
SET UP 

000137 IYNER I JHP ••ERAIVN rSYNTU ERROR 
000000G 

U4H7 
unu 
UU03 
nuzz 

Ulelb 

~12702 
000005 
0127 ijb 
000000' 

' , ............................................................ . 
J 
J 
J , 
' 

POLISH ROUTINE TO FETCH ~EXT VARIABLE FAOH INPUT LINE, 
TEST FOA AN ARRAY ~AME AND CALCULATE THE POSITION 
I~ THE ARRAY FROM SUBSCRIPTS WHICH HAY BE GIVE~, 

J ROUTINE IS CALLED IN POLISH MODE 
J 
J ON EXIT! 

' ' J 

R0 POINTS TO ARRAY BASE ADDRESS 
Rl IS BUMPED PAST ARRAY ~AM[ 

J 

R2 POINTS TO SYMBOL TABLE ADDRESS 
Rl POINTS TO END D' ARRAY 
VARSAV(R5) POINTS TO ACTUAL ARRAY ADDRESS 

J 
1 ADUTI~E 'ALLS THROUGH TO CKBUF, 
J 
GETBUF I 

JSR PC, GET ADD !CALCULATE ARRAY ADDRESS FROM 

, ARRAY NAME POINTED TO BY R lo 
CMP VARSAVCR5l 1 R3 rDETERMINE lF GIVEN SUBSCRIPTED 

ARRAY IS WITHIN BDUNDI OF 

' DIMENIIONED ARRAY 1 

BHIS ERBUF 1 BUFFER ERROR 

I••DCT-70 0115bll2 PAGE IS 

J ,SBTTL CKBUF 
J , ............................................................ . 
J 
1 POLISM RDUTI~E TO CHECK IF ARRAY AODRUS SPECIFIED 
1 IN VARSAVCRS) MAS BEEN DEFINED BY A 'USE' CDM"ANO, IF SO, 
1 TME ENTRY ADDRESS IN THE TABLE IS RETURNED I~ R2 AND TME 
J ARRAY POINTERS INITIALIZED, 
J 
1 ROUTINE IS CALLED IN POLISH MOO£ 
J 
J CALL IS MADE WITH STARTING AODUSS OF ARRAY IN VARSAV(RS) 
J 
J REGISTERS USEDI 0~ EXIT, AZ HAS TABLEZON]WUWWUVUSS 
J FOR THIS BUFFER, 
J 
CKBUF J 

MDV .NARRAV 1 R2 rSET UP TO SEARCM 'USE• DEFINITION 

MOV •TABLE,•CSP) TABLE, 

027&b5 C~21 CMP O(SP) 1 VARUV(R5) rMATCH? 
000000 
000022 
001002 BNE CKI rNDJ LOOK AT NEXT ENTRY 
012002 HOV CSP)+,RZ JRETURN ENTRY ADDRESS IN R2 
000130 POLRET JRETURN IN POLISH MODE 
01>271b C~1J ADD *14, CSP) JLDOK H ~EXT ENTRY 
000010 
005}02 DEC RZ J ALL DON!? 
00331>1> BGT CKZ rNOJ CONTINUE 

ERBUF I rNOT FOUND I BUFFER ERROR 
194400 TRAP 0 

102 ,ASCII /SUFI 
125 
10b 
000 ,BYTE 

17 \ 
\ -( 

'· . 
'' 



I 
2 
J 

1 ,IITTL G!TDAT 

' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 5 
• 1 

RDUTIN! TO TUT UIIR'I IUrHR rOR DATA, AND lr IT 
EXISTS, REMOVE IT AND RETURN IN RJ, 

8 CALLI 
• II 

JIR PC,GETDAT 

II 
12 
u 
14 
15 
I. 
11 
II 1115• 
1• een• 
21 llhl 

21 • ., .. 

22 11112 

23 111,. 

24 

111241 
un•• 
17117•' 
1521U 
111341 
17771•' 
IISI.S 
111141 
1151U 
118111 

25 11112 111114 
2• eueo auz•z 

IIIII. 
111114 

27 11112 IIIU2 
21 

GET DATI 

2• 1111• aes1.Z GETII 
IIIII I 

Jl 11121 111213 
11118. 

Jl 11124 IUTU 
111112 
IIIII. 

J2 11112 IU2U 
IIIII. 
181112 

u 11141 111012 
U 11142 1112U ...... 
J5 Ill .. IIIU5 G!TJI 

eeeeaa 
u 11152 eu•., 

1111n• 
JT 1115• 111211 

Jl ' 1• 111•1 1151.2 GET21 
IIIII I 

II Ill .. 111153 

CLC 
MD¥ 

Ill 

CLR 

TIT I 

IN! 
CMP 

IEQ 

CLR 

MOY 

ADO 

ILOI 
MOY 

HOY 

MOY 

RETURN 

TSTI 

IN! 

41 Ill .. IIZ1U MOY 
117'77t 

42 IIIH 111414 IR 
4J 11114 IIZ1U GETII MOY 

171777 
U IIIII II58U CLRI 

45 .. IIIBII 

47 11114 11521• GET41 INC 
•• 1111• aenn 111 •• 

112 MUIT POINT TO IUrF£11 DESCRIPTOR 
ILOCM ADDRUI BErOR£ CALL, 

U WILL HAY! DATA ON RETURN, 
CARRY WILL U SET 1r AN ERROR OCCURED, 

IN THII CAlEr Ill AND THE ,.C 
WILL HAVE TH£ ERROR COO!, 

Plo•CIPI 

., ... ,. 
rACl(RSI 

BAD(tl21 

!CLEAR CARRY BIT IN PI 
1UY! CURRENT PI ON ITAC~ 

111411! TO L!Y!L 1 FOR PROTECTION 

1 ALWAYS , AN INTEGER ti!TUIIN!D 

!CHECK TO I!E IF DATA OVERRUN 

1 OCCURRED, 
GETI IYUI RETURN •I AI VALUE 0, DATA 
G!T(R21oPUTCR21 IDD£1 DATA EXIIT1 

GET2 

IAD(R21 

•GET(RZioRJ 

UrGET(RZI 

QETJ 
(1121, GET (R21 

tiJorAC2(RSI 

CIPio,PS 

UO•UR21 

GET I 

1•2rRJ 

GETA 
l•lrRJ 

IADCR21 

(SPI 
GET3 

1PRDIAILY NOT, In CHEC~ FOR rULL 
I IUHU ANYWAY, 
ICLUR lAO DATA FLAG IF SET 

1GET OATA 

1UPDAT! POINTU 

JNO 
JWIIAP POINTER AIIOUND 

1UY! UIULT IN ,.C AI AN INTEGER 

1REITOIIE PI 

!RETURN TO CALLER 

111 THERE RULY DATA HERU 

lYEII GO GET IT THEN 

!INDICATE NO DATA UUTS YET 

!INDICATE DATA OVERRUN OCCURRED, 

!CLEAR OUT BAD DATA 'LAG 

SO NEXT fETCH N ILL ~EIUL T 
IN ;DOD DAU, 

II!T CARRY SHOWING FAILURE 
1RETURN 

Jlf 
; 

JCb 



I ' ,IITTL ITOO•T 
2 ' 1 ' ............................................................. 
4 ' \ 
5 ' AOUTI~E TO STORE DATA INTO UIU'I IU"ER AND TEST 'OR ) • ' DATA OVERFLOW, 
1 ' a ' CALLI 
9 ' JIA PC,STOOAT 
18 ' II ' AEGIS TEAS UUOI AZ MUIT HAY£ IU,EA OUCAIPTOA BLOCK 
IZ I •ODREU IE,ORE CALL, 
11 ' A1 MUST HAY£ DATA TO INSERT BEFORE 
14 ' CALL 1 
15 ' AS II OUTAOYEO ON RETURN 

" ' 11 11111 ITOOAT I 
!8 01111 uu•• MOY Plo•(SP) 1 UYE CUAAfNT PI ON SUCK 

I 77TH' 
19 11114 ISZT., III U41 1 PS IAAIIE TO LEVEL 1 'OR PROTECTION 

111341 
!77TH' 

Zl 11122 IIS7U TITI IAD•URZl IOYURUN liT lETt 
018111 

21 8112' 011125 IN£ NOROOM IYUI lET OY£R'L0W 'LAQ 
22 11111 uu1• MOV PUT(RZl, •(IP) IUPOATE PUT POINTER 

111114 
23 IIIli U2TI' •oo •z, CSPl 

eeeeez 
24 11111 021UZ CMP (SP),ENOCRZl 1010 U CAUSE • WRAP AROUN07 

eae1az 
25 11114 IIIII! ILOI NOW RAP INO 
u 1114. UIZI' HOY CAl), CSP) 1WRAP POINTER AROUND 
27 IllS I uau NOMAAPI CHP CSPl,GETCAZl !WILL WE OVERRUN THE GET POINTER 

aeeeu 
28 ' NEXT TIHU 
29 IIIS4 181103 BNE STOOl INO 
11 IllS. ISZ7U BUB II,BAD•IIRll lYEII AEHEHIIA THIS THEN 

011811 
111811 

11 eu•4 UU72 STODII HOY A1, fPUT (A2l ,un DAU 
eeeee1 

32 11111 1u•u HOY C1Pl• 1 PUTCA2) II AVI NEW PUT POINTER ALSO 
IIIII I 

n 11174 1u••7 HOY ,.,,.,,. IAIITOIII PI 
I 77TH' 

31 lUll 111217 UTUAN IAITUAN TO CALLER 
35 ' ~ 3b IUIZ a527U NOAOOHI BIS II,UDCAZ) 1UM!HBER THAT lAO DATA EXISTS 

IIIII I 
IIIII I :./ 

37 liZ II etu•• HOY PUT CA2), •CIP) !DON'T UPDATE THE PUT POINTER JCJ ~-,il I IIIII 
18 IU14 1117U BA STOOl I AU TORE PI AND RETURN TO CALLER 
19 \ 

1 

LPSI Y81•81 

I ' ,S8TTL GET ADD 
2 ' 1 , ........................................ , .................... 
4 ' 5 ' ROUTINE TO CALCULATE ARRAY ADDRESS FROH ARRAY NAME 

• ' POINTED TO BY AI, 
1 ' 8 I REGISTERS ON AETURNI AI POINTS TO ARRAY BASE ADDRESS 
9 I AI IS UPDATED PAST ARRAY NAME 
18 I R2 POINTS TO SYMBOL TAIL£ ENTRY 
II I R1 HAS AOORUI OF END 0~ ARRAY 
12 I YARUYCR51 POINTS TO ENTRY TO ARRAY 
13 I 
14 1121• GET ADD I 
15 0121• 112UZ HOYB (RiltrRZ !BUILD WORD O~,.ET 

" 11220 IZUSI BMI SYNEAR 1TOK!N ILLEGAL ~ERE 
IT 11222 eeuai! SUB Al 
18 01i!i!4 152Ui! BUB (Ail•rRZ 
19 01221o B'IS02 ADD (A5) 0 AZ 1RZ NOW POINTS TO SYMBOL TABLE 
21 Ui!11 022712 CMP IIT177b, CR2) 1 Y AR UBLE MUST BE AN ARRAY 

1711Tio 
21 01234 08114i! B~E SYNEAR !SYNTAX ERROR IF NOT 
22 012U 01024• MOY A2r•(SP) ISAYE R2 TEMP 
23 01i!40 014717 JSR PC, fiGETYAR 1GET NAME •NO SUBSCRIPTS SET UP 

000008G 
i!4 as a•• 01i!U2 HOY CSPh,R2 1AEITDRE AZ 
i!S 01i!U 0i!lTU CMP ,_I,SS2UY(RSI !SINGLY SUBSCRIPTED ARRAYS ONLY, 

171771 
00~0i!lo 

i!lo 01i!54 001032 BNE SY~EAR 
27 0125~> 01.203 NOV i!(RZ),R3 1 G£T AOOR£18 0, .RRAY 

000002 
i!S 012U 0IU00 MOY R1 0 A8 !CALCULATE EXACT ARRAY ADOAUS 
29 01i!U 010h5 MOY RI,VARSAYCASI I FROM GIVEN SUBSCRIPTS, 

000~i!2 
30 01270 00571>5 TST SSIUYCA5) 

0000i!4 
11 Ui!T4 10~405 BMI Gl 1 NO IUBICA IPTS GIVEN, 
1i! 01271> nu~os ASL SSISAYCRSI !CONVERT SUBSCRIPT TO A WORD O,IET 

000024 
ll 01312 0U51o5 ADO SS ISAV CAS), VARSAY (AS) 1IUBICAIPT PLUS ARRAY ADDRESS 

000124 
0801i!2 

14 01310 0lloi!4. Gil MOY 4CR2) ••(SP) 1 c• a • BYTE SUIICRIPTI) 
0101@4 

15 01314 000311> ASL CSPl 
3• 1111• 01US' AIL (SP) 
l1 11321 0bi!U1 ADO CSP)+ 0 A3 
38 11322 000201 RETURN !RETURN TO CALLER 
39 

;.-

1'< 



• 7 
8 
• aau2o 
II 01324 
II 
12 
ll 
10 
15 
I• 
17 
18 
I' 
21 
21 
2Z 
ZJ au2• 
20 euu 

25 
z• 11332 
27 11330 
21 1133• 
2' 113oe 
31 11342 
31 11302 

3Z 1134• 
33 euo• 

34 
35 ,. 
37 
38 
39 
41 
41 
u 
u •• 11352 
45 IUSZ 

•• e13s• 
47 I lUI 
48 

4 
5 

• 
7 
8 • 
II 113U 
II lllU 

IZ euu 
13 un• 
14 

1 , SBTTL POLE NT, CKVAR AND CKCDHA 

' , ............................................................ . 
' 1 £NT£R PDLIIH MODE OPERATION 

' r REGISTERS USEDr R4 8ECOMU THE POLISH PC, 

' POLENT I 
NOV CSP)+,Ro rGET PC ~ROM CALLER AND SETUP 

1 THE POLISH PC, 

' , ............................................................ . 
' 1 POLIIH ROUTINE TO CHECK CHARACT£R POINTED TO IY Rl EQUAL 
1 TO A LEfT PAUNS, A TUT IS THEN HADE TO INSURE 
1 THAT Of STILL HAVE ROOM LEYT TO oORK MITH, 

' 1 ROUTINE IS CALLED IN POLISH HOO£ 

' 1 REGISTERS US£0 1 R I GETS IUHP£0 BY I 

' CKLPARr 
IZZI27 CHPB (RI)+,,,LPAR r'IRIT CHAR MUST 1£ A LEYT 
BIIUIG 

PARENS, 
UUil BNE SYNERR rNOI SYNTAX ERROR 
IZIU4 CHP 1PoR4 rCHECK ROOM NOM 
lelOel BLO ERPDL 1 OUT 0, ROOM, TELL USER 
111134 POLRET rRETURN IN POLISH MODE 

SYNERRr 
111137 JHP .. URIYN I SYNTAX ERROR 
IIIIBIG 

ERPDLI 
0111137 JHP .. ERRPOL rOUT O' ROOM 
eneeeG 

IZ2U7 
II IlliG 
111311 
111134 

' , ............................................................ . 
' 1 POLISH ROUTINE TO CHECK CHARACUR POINTED TO BY Rl 
1 EQUAL TO A ,COMMA, 

' 1 ROUTINE IS CALLED IN POLIIH MOD£ 

' 1 REGISTERS UlEDI Rl GETS BUMPED BY ONE, 

' CKCOMAI 
CMPB CRil+,,,COMMA 

8NE SYNERR 
POLRET 

r'IRIT CHAR HUIT If A COMMA 

rNOI SYNTAX ERROR 
rRETURN JN POLISH MODE 

1 ,SBTTL STORXT AND CKRPAR 

' , ............................................................ . 
' 1 COMMON EXIT ROUTINE TO STORE HC IN VARIABLE SET UP 
1 IN VARSAV(R5), CHECK LAST TOKEN EQUAL TO A RIGHT 
1 PARENS CALTUNATE ENTRY POINT TO ROUTINE), AND 
1 RETURN TO THE BASIC INTREPRETER, 

' STORXT 1 
Bl4737 JSR PC, .. STOVAR 
aeeeeeG 

tKRPARI 
IZZI21 CHP8 (RI)+,,,RPAR rMAKE SUR£ LAST TOKEN IS A 
000U0G 

15 01312 0113U BNE SYNERR 
RIGHT PARENS, 

rSyNTU ERROR I, NOT 
le 01370 0111207 RETURN rRETURN TO THE BASIC INTREPRETER 
17 



' ,SBTT~ CONVERT BCD TO BINARY 
I , ................................ , ............................ 
I \ 
I ~OUTINE TO CONVERT 8CO TO 8INARY \ 

~ I 
7 I CALLI 
8 I JSA PC, CON8CO 
9 I 
u I REGISTERS USED I R3 MUST CDNU!N BCD NUMBER 8E~ORE CALL 
II I R3 WILL HAVE BINARY RUULT ON RETURN 
IZ I 
13 013H CDNBCDI 
14 01376 010146 MDV RI,•(IP) 1UYl REGIITEAS AI, RZ, AND A4 
15 01400 01024~ MDV AZ,•(SP) I ON THE STACK 
16 01412 11044~ HOY A4,•(8P) 
IT 01404 IIi! Til HOY U,RI 14 8CO DIGITS TO DECODE 

011004 
18 014U 005046 CLR •(SP) 1 ACCUMULATE AREA 
19 01412 01i!702 CONI I HOY u,Az 14 SHIFTS I 8CD CHAR 

000004 
20 01416 005804 CLR R4 1 CLEAR OUT WORK ARU 
21 11420 01b!U CDN21 AOL A3 rSHIFT CHAR OUT 
C2 014<2 00.104 AOL R4 
23 11424 005312 DEC R2 14 SHIFTS YET7 
<4 0142. 003374 8GT CONi! rNDI CONTINUE 
25 01430 0llb4• MOV (SP) ,•(SP) 1 MULTIPLY ACCUMULATED DIGITS BY 10 •• 014]2 0011]16 ASL (SP) 
27 01434 00631~ UL (SP) 
C8 U4lb ~620111 ADD (SP)+ 1 (SP) 
29 01440 00bll• UL (SP) 
30 01442 0U41b ADO R4, (SP) !ADD IN NEN DIGIT 
31 014•4 005]00 DEC AI 1 II THIS THE LA IT BCD CHARACTER7 
32 01446 003301 BGT CONI !NDI CONTINUE 
ll 
34 01450 IIebel HOY (5P)+ 1 Al rAESULT RETURNED IN Al 
35 01452 01i!b04 HOY (SP)+rA4 1AEITORE ALL REGISTERS 
]6 01454 012b02 HOY (SP)+ 1 AZ 
l7 U456 01i!U0 HOY (SP)+rRI 
]8 01•60 00Bce7 RETURN !RETURN TO CALLtA 
]9 I 
40 000001' ,END rENO OF MODULE U 

LPU V01•01 AT•II MACAO VMI2•8' lb•OCT•74 mt 156112 PAGE 21+ 
SYMBOL TABLE 

•cc 000li4RG BAD • 000BU BCOON 000B77AG 
BEG • 000100 8UFAES e00U0RG CKBUF 001714A 
CKCHGN 000340RG CKCOMA 0U35i!AG CKLPAR e01326A 
CKRPAR 0013boRG CKI le0740R CKi! 000724R 
CONBCO 1013HRG CONI 101412A CONi! 0at421A 
DEL • 000012 DRSBUF 000UIRG DRSNPT 00111i!RG 
ORSON 000075AG END • 100112 ENTEAP 001UIRG 
ERARG 000loi!R ERBUF IUTSIAG EANOR 1115l.RG 
ERPDL 001]4bR EARAAG• ****** li ERRPDL• ****** G ERRSYNa •••• * * G EYAL a •***** G FAC I . 0IBU0 
FACi! • 000040! FLOAT 0005UAG FLOAT I enu•R 
GET • 00i1Bii!let GETADD 101ZURG GETBUF 0007Bi!RG 
GET OAT 10175.RG GETNUH 100l52RG GETV lllb5.RG 
GETVAh ***••• G GETB 101114A GET! 001074A 
GET2 0010UR GETl 001UoR GET4 IIIU4R 
Gl 0013!1R H!STDN i001HRG !NT ....... ~ 
!NTST 000Ql&RG INI 11151&R IN2 11152oR 
!Nl 000502R i.PSAD • ****** G LPSDR • ****** G 
NAR!UY• 000005 G NOROOM 10120i!R NOW RAP 001151R 
NUMSGN• *****• G PC •1111017 POLE NT 011l24RG 
POLRE Ta 000134 PS • 17777• PUT . 100004 
ROB 000Z5&RG ROB I 000li1R REGSAY 011411RG 
RESTOR 0e0•zoRG RESTRZ U0414RG UTURN• 111287 
RETURP 000~30R RTSON 00U74RG Rl •XUUU 
Rl aU00001 R2 •lll011i! Al auenu 
R4 aue0e~• RS axeeeaes SAYERZ IIUUAG 
SAVFAC 000l72RG SA VI NT U037oRG SP axnee0• 
SS ISAV• 100024 SS2SAV• 11012• STODAT IBII!IRG 
STOOl Ullo•R STORXT llll.2RG STDVAR• ****** G SVNER 000b7&R SYNERR 0Ul4i!R TABLE IUII8RG 
T3 • 100002 USE ee011•RG USE I IIU3•R 
USE2 0001i!&R USEl 000122R U$[4 UUUR 
VARSAVa 00000!2 ,COMIIIA• **•*** G , LPAR a ****'** G ,RPAR a ****** G 
, .&BS, 000000 001 

001••• 001 
ERRORS OETHTEDI I 
FREE CORE 1 181•2, wORDS 

oi.PI•i.PS0 
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A 
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,TITLE LPII Yll•ll 
JoSBTTL LPS ~OOULE II 

' 1 DEC•II•LIEU•B•LAZ BASIC KERNEL YU•II 

' 1 COPYRIGHT (Cl 1'131 1•1• 
I 
1 DIGITAL EQUIPMENT CORPORATION 
1 ~UNARD, HAUACHUSUTI 1175A 
I 
1 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
1 CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED 
1 AS A CD~HIT~ENT BY DIGITAL EQUIPMENT CORPORATION, 
1 DEC ASSUMES NO REIPONIIBILITV FOR ANV ERRORS THAT 
1 MAV APPUR IN THIS DOCUMENT, 
I 
1 THIS SO,Y•ARE IS FURNISHED TO PURCHASU UNOER A 
1 LICENSE FOA USE ON A SINGLE COMPUTER SYSTEM AND 
1 CAN BE COPIED (WITH INCLUSION OF DEC'S COPYRIGHT 
1 NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS HAY 
1 OTHERWISE IE PROYIOED IN WRITING BY DEC, 

' 1 DEC USU~U NO RUPONIIBILITY FOR THE USE 
1 OA RELIABILITY OF ITS SOFTwARE ON EQUIPMENT 
1 WHICH IS NOT SUPPLIED BY DEC, 
I 
1 •R IT TEN IV 1 RICK HULL¥ FEB., 1'13 
I 

RT•II MACRO YMU•.. i'•OCT•U 11151151 PAGE 2 

,SBTTL CONTENTS OF ~OOULE II 

THE FOLLOWING CO~~ANO PROCESSORS EXIST IN THIS MODULE! 

AOC 
RTS 
LEO 

I r 
\ .~I 

)\ l 



4 
5 

• 7 
8 
q 
10 
II 
12 
13 
14 
15 
lo 
17 
u 
lq 
21 
21 
22 
23 
24 
25 
2o 
27 
28 
2q 
31 
11 
32 
ll 
34 
35 

4 
5 

• 7 
8 
q 

10 
II 
12 
11 
14 
15 
lb 
17 
18 
I<~" 
20 
21 
22 
23 
24 
25 
2• 
27 
28 
2• 
30 
31 
32 
3l 
34 
15 
lb 
37 
38 
Jq 
40 
~ 1 
•2 
43 
4. 
•5 

•• .7 
•8 

•• 
50 
51 
52 
51 
54 
55 
5b 
57 

000800 
000801 
0000~2 
010003 
000004 
000005 
00080o 
000007 

177770 
000207 
000!14 

000022 
000024 
00002b 
000040 
000042 
0000b2 

000000 
000002 
000004 
0001iHHt 
000010 
000012 

00000 000020 
00002 000020 
0000• 177777 
00000 000017 

00010 000000 

00012 000001 
0001• 000000 
0001b 000000 

00020 000000 
00022 000000 

0002• 000000 

,UTT~ PROGRAM G~OBALS 

GLOBALS REQUIRED FOR COMMUNICATION MITH THE 8AIIC 
INTREPRfTER, 

,GLOBL 
,GLOBL 
,GLOBL 
,GLOBL 

ERRPDL, ERRSYN, ERRARG 
[VAL, GETVAR, STOV AR 
INT,,COMMA,RPAR 
NUMSGN,, LP AR 

GLOBALS REQUIRED FOR COMMUNICATIONS MITH THE VARIOUS 
LPS MODULES, 

,GLDBL 
, GLOBL 
, GLOBL 
,GLOBL 
, GLOBL 
,GLOBL 
,GLOBL 
,GLOBL 
,GLOIL 
,GLOIL 
,GLOIL 

TABLE, NARRU, FLOAT 
POLE NT, GET ADO, G!TNUH 
CKCMGN 1 1NTST,GETV 
GETBUF, REGUV, ERNOR 
STORXT 1 CKRPAR, ERBUF 
CKCOMA 0 ENTERP, STODAT 
GETDA T, RTIDN, ORSON 
UVER2 1 UYFAC,RUTR2 
RESTOR, HIS TON, BCDON 
CONBCD, BUFRU, DRSNPT 
UVINT 

GLOBALS REQUIRED FOR COMMAND PROCESSORS 

,GLOBL ADC,RTS 1 LED 

GLOBALS FOR DEVICE ADDRESSES 

, GLOBL LPSAD, LPUDB, LPSDR, LPSDMA 

GLOULS FOR INTERRUPT PRIORITY AND VECTOR DEFINITION! 
, GLOBL LPSIVA, LPSIP 

, , SBTTL REGISTER ASSIGNMENTS AND EQUATES , 
R0 XI 
Rl u 
R2 l2 
R3 u 
R4 14 
R5 l5 
SP u 
PC n , 
1 GENERAL EQUATES , 
PS •2 1PS o PROCESSOR STATUS WORD 
RETURN 207 1217 • RTS PC 
POLRET 134 1134 o JHP O(R4)+ 

' 1 BASIC USER'S EQUATES 

' VARSA V 22 IVAR UVE FOR ASSIGNMENT 
SSIUV 24 ISS! SAVE FOR ASSIGNMENT 
SS2SAV 2b JSSZ SAVE FOR ASSIGNMENT 
FAt I 40 !HIGH ORDER FLOATING VALUE 
FAC2 42 I LOW ORDER FLOATING VALUE 
T3 o2 !SHORT TERM TEMPORARY 

' 1 BUFFER DESCRIPTOR EQUATES 

' BEG 0 1 OFFSET TO BEGINNING OF BUFFER POINTER 
END 2 1 OFFSET TO END OF BUFFER POINTER 
PUT 4 !OFFSET TO PUT DATA POINTER 
GET • 1 OFFSET TO GET DATA POINTER 
BAD 10 !OFFSET TO BAD DATA FLAG 
DEL 12 !OFFSET TO DISPLAY DELTA X 

' 1 LIMIT TEST 

' Mi.)CA I I WORD 20 11o 
I WORO 20 n• 
,\'fORO 171777 105535 
,ilfORD 17 117 

' I INTERRUPT VECTOR SET UP 

' ' I NON•REENTRANT VARIABLES 

' RTSBUF I ,•ORO JRTS COMMAND ( 8UFHR DUCR IPTOR , ADORUS) 
R7SNPT I ,WOAD 0 JRTS COMMAND (N8R OF POINTSl 
RTSSC 1 , •oRO 0 JRTS COMMUD (STARTING CHANNELl 
RTSNSCI ,WOAD 0 JRTS COMMAND (N8R OF SUCCEUIVE , CHANNELS) 
RTSMODI ,WORD 0 JRTS COMMAND MODE 
RTSENDI , WORD I JRT8 COMMAND END ADDRESS FOR 

I OMA OPERATIONS 
RTSCSRt ,•ORO JRTS COMMAND CSR SETTING 

.A!. 
( 

" ;.._-yr 
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51 IIIU 
n aene 

IIUZ 
un• 
neu 

•• ueaa 
IIU1 
IIU2 
eeUl 
eeau 
eee45 
Ul4a 

•1 lle47 
u 

neue 
neue 
eeeua 
neeee 
111811 

U7 
917 
117 
917 
117 
117 
117 
115 

CNTI 
~EDAESr 

BLAN~I 

MINUS! 
r 

r 
r 

,wOAO • rCOUNTER UUD 8Y LED COMMAND 
,wOAD ••••••• riTORAG! AREA ~OR LED CHARACTERS 

,IVTE 17d7d7d7.t7.17d7 r7 I.!D BLANK CHARACTERS FOR PADDING 

,BYT! 15 rLED MINUI CHARACTER 

,SBTTL •ADC• COMMAND PROCESSOR 1 
2 
l 
4 
5 
0 
7 
e 

............................................... , ............. . 
r 
r 'ADC• COMMAND PROCESSOR 

' r BASIC FOAMI CAL~ •AOC•(CHAN,VAR) 
r 

' II 
1l 
12 
11 
14 
15 
to 

r PURPOSE 1 

r 
r 

INITIATE AN A/D CONVERSION FROM THE SPECIFIED 
CHANNEL (I co CHAN co 15), WAIT FOR IT TO 
COMPLETE, AND RETURN A FLOATING POINT RESULT 

17 11150 
18 ll15e 

'' ens• 
2e eeeso 
21 enos 

1115737 
eaeeaeG 
U140l 
104408 

Ill 
104 
103 
en 

r 
r 
r 
' ' ADCI 

eeeu 
eeeo2 

zz 11001 
2l 01804 012705 ADCZI 

eenee• 
001102 
004737 
e0•0eeG 

25 
2o 
27 
2e eee7o eeeeeeG 
2' eeue 000e0eG 
30 01102 000090G 
31 0010• 00~10o• 
32 00100 ~003&5 

000042 
33 00112 0052&5 

000042 
lO 0011& 010537 

~ue•2 
011110G 

35 0112• 004737 
000000G 

u 01110 ee0001G 
37 0111l2 115737 ADCII 

001000G 
38 10llo 100375 
3' 0•1u 0137&5 

0010•eG 
110042 

40 011'" U51'5 
00004e 

41 81152 0e8137 
00eaaeG 

TSTB 

BEQ 
TRAP 
,UCil 

,8YTE 
MOV 

JSR 

tGETNUM 
•INTST 
•C~COHA 
,+2 
S•AB 

INC 

MDV 

JSA 

tGETV 
TSTB 

8P~ 
•ov 

CLR 

JHP 

IN 'VAR 0 (I co VAA co 41'51 AS THE VALUE OF THE 
FUNCTION, THE A/0 CANNOT BE CURRENTLY IN• 
VO~VED IN A REAL TIME UMP~ING (RTS) 
OPERATION, 

URTSON 

ADC2 

• /ADC/ 

PC 1 UPOL[NT 

FAC2(R5) 

FAC2(A5) 

rENTRY POINT TO PROCESSOR 
rATS OPERATION CURUNT~Y UNDERWAY1 

rNDI CONTINUE 

IN PROGRESS, 

rFOR ~!MIT TESTING OF 'CWAN' 

rENTER PO~ISH MODE AND CHECK 

FOR ENOUGH AREA TO WORK 
WITW AND THAT FIRST TOKEN 
IS INDEED A ~En PARENS, 

rGET CHANNEL FROM COMMAND STRING 
rTEST co 15, 
rCHECK NEXT TOKEN EQUA~ TO A COMMA 
rEXIT •O~lSW MODE 
rSETUP AID CHANNEL o 

r INSERT AID START BIT 

FAC2(AS),ULPUD rSTART CONVERSION ON SPECIFIED CHANNE~ 

PC, OOENTERP rENTER IHHED!ATE PO~ISH MODE TO GET 

r VAAU8~E ADDRESS, 
rCHECK DONE 'LAG ON THIS CHANNEL 

AOC I r NOT RUDY YET 
oo~PUOB,FACZCR5) rGET RESU~T IN 'AC 

rMOaT SlGNlF, l5 AL~AYS ZUO 

USTORXT rSTOAE RESULT IN PREYIOUILY OPENED 
;; 

( :' 
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42 
43 
44 

4 
5 
~ 
1 
8 
9 
Ill 
II 
ll 
ll 

'" 15 
I~ 
17 
18 
19 
lil 
ll 
Zl 
Zl 
l4 
25 
2~ 
l7 
lB 
29 
l0 
31 
lZ 
B 
]4 

l5 
l~ 
l7 
lB 
H 
40 
41 
42 
4l 

"" us 

·~ 47 
48 
49 
S0 
51 
52 
53 
54 
55 
5~ 
57 

RT•II MACRO VMIZ• .. 

VlA!liL!, tH[tK FOA 1)1 lNO 
RETURN TO THE BAIIC INTERPRETER, 

RT•II MACRO VMel• .. 

' ' 
,SBTT~ 'RTS• COMMAND PROCESSOR 

-··························-·································· ' 1 'RTS• COMMAND PROCESSOR 

' 1 BASIC FORMI CA~I. •RTS• ( BUF, SC, NSC, NPTS, MODEl 

' 1 PURPOSEI PERFORM REAl. TIME BUFFEREO/CI.DCHO SAHPI.ING OF THE 
I 
I 

' ' ' ' ' ' I 

' ' ' I 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

AID, THE A/0 CAN BE ENABI.ED WITH A VARIETY 
OF OPERATIONS DEPENDING ON THE 'MOD[' SPECIFIED, 
THE NORMAl, MODE OF OPERATION (HODEol) CAUSES 
THE AID TO SAHPI.E WHENEVER IT 01 FIRES, 
TO ENABI.E OTHER OPTIONS, MERELY ADO THEIR CODE 
NUMBER TO THE HOD£ 0 THE FOI.I,OW!NG I.!ST 
DESCRIBES OPTIONS AVAILABl-E (AI.I. OPTIONS ARE 
NORMAI.I.Y D!UBI.EDll • 

CODE 
+I 
+Z 
•• +10 

OPTION 
ENABl-E BURST MODE (USED ONI. Y WITH 
ENABl-E CI.OCK AND DIUBI.E ST *I 
ENABI.E DUAl. UMPI.E AND HOI.O 
ENABI.E OHA (II OCTAl.) 

OHAl 

THE AID Wll,l. BE STARTED BY A CI.OCK OVERFLOW 
OR SCHMITT TRIGGER fl (5Tl 0 POINTERS Wll.l. BE 
BE USED TO DETERMINE !F GOOD DATA EXISTS IN THE 
BUFFER ARRAYS OR IF DATA WRAP AROUND OCCURS, 
SINCE DATA IS STORED IN C!RCUI.AR BUFFERS CEX• 
CI.UOING OMA OPERATIONS), POINTERS WILl. BE USED 
TO INSURE THAT INCOMING DATA RATE DOE& NOT 
EXCEED THE REMOVAl. RATE, A BAD DATA INDICATOR 
Wll.l. BE SET WHEN DATA OVER•RUN OCCURS, THE 
BUFFER POINTERS ARE !NITULI.Y RESET BEFORE THE 
SAMPI.!NG OPERATION BEGINS, 

A/0 CHANNEI.S ARE SAHPI.EO ON EVERY CI.OCK OVERFl-OW 
OR FIRING OF ST *I WITH THE RESUI.T STORED IN 
CONSECUTIVE DATA CEI.I.S, DATA IS STORED IN 
IDENTICAl. FORMAT AS THAT READ FROM THE AID, WHEN 
A CLOCK OVERF~OW OR ST OCCURS, THE AID SAHPI.ES 
THE FIRST CHANNEL SPECIFIED BY 'SC' AND THEN 
SAMPUS THE NEXT 'NSC• •I CONSECUTIVE CHANNEI.S 0 

SAHP!.ING THEN CONTINUES UNTil. 'NPTS• CI.OCK OVERFI.OWS 
OR ST'S HAVE BEEN RECEIVED, 

IN DUAl. UMPI.E AND HOI,O MODE, THE 'NIC' PARAMETER 
IS THE NUMBER OF PAIRS OF CHANNELS TO REAL PER 
EVENT, 

OHA OPERATIONS HAY/MAY NOT USE DUAL UHPI,E AND HOI.O, 
OMA Al-LOWS DIRECT HARDWARE STORAGE 0, AID 
RESULTS IN A SPEC!r!EO BU,U ARRAY, A HU!HUH 
OF 4aq. SAMPLES MAY BE TAKEN AT ANY 
ONE TIME WITH REMOVAl, OF DATA ALLOWED ONLY 
WHEN THE BUFFER IS COMPLETELY FILI.EO, THE 
'NSC• PARAMETER IS IGNORED AND IS CONSIDERED 

\ 



51 I ONE, 
s• I •• I IF NPTI II GIVEN AI URO, ANY RTI UIIPLING 
el ' CURRENTLY IN PROGRUI 1S OIUnED, 
u ' u IllS• RTSt rENTRY POINT TO PRQC!UOR 
u aeu•·1u731 IIQV UDCINT, .. VUVA 

111041' 
,an INT 0 SERVICE ROUTINE ENTRY POINT, 

IIUeiG 
u lllU 112737 IIOV UII, .. LPUP tilT INT, PRIORITY, 

111311 
IIUeiG 

•• lll7Z ll27U "OV IHUA 0 Tl(R5) I FOR LIHlT CHECKS ON ALL INTEGERS 
eeuee• 
aeeeu ., lUll 115837 CLR .. LPUO riTOP ANY PREVIOUS RTI OPERATION· 
III8111G .. 1uu liSU7 CLRB ttRTIDN 
euenG •• 81211 184737 JIR PC, .. POLENT tENTER POLliH HOD£ AND CHECK 
IIUUG 

71 I FOR ENOUGH ARU TO WORK 
71 I WITH AND THAT 'IRIT TOKEN 
72 I II INOE!D A LEn PARENS, 
73 llll4 II IlliG +GETBUF tGET BU,£R AODR£11 FROM COIIMANO STRING 
H I AND CHECK 1T AGAINST TN£ 
75 ' D£'1N1TION TABLE, 
a 1ezu U8118G +BUFRU rREUT IUFHR POINTERS 
77 IlZZI aeeeeeG +UVERZ tiAY£ Ri ON THE SUCK UNC£ 1T HAS 
71 ' THE DESCRIPTOR ADDRESS, 
7' Uiii IIUIIG +CKCMGN tCHECK NUT TOKEN EQUAL TO A COMHA .. 182i4 eea1aeG +INTIT ' AND GET 'IC', INTEGUU£ 
81 ' RUULT AND TEST cote, 
12 eezz• eaeaeaG +UVINT tUV£ INTEGER ON STACK 
13 lUll II IlliG +CKCHGN tCHECK NUT TOKEN EQUAL TO A COMMA •• llili ei8118G +IN TIT ' ANO GET 0 NSC•, INTEG!RIZ£ 
as ' RESULT AND TEST col5 0 •• IIZ34 eeaeaao +lAY INT tUVE INTEGER ON STACK 
IT IIIla II IlliG +CKCMGN tCHECK NUT TOKEN !QUAL TO A COMMA .. 11241 IIUeiG + INTIT ' AND GET 0 NPTS 0 , INTEGERIZE 
n ' RUULT ANO TEST coeS535, 

" eezaz IIIIIIG +IAVINT tUY£ INTEGER ON STACK 
•t lli4A IIIIIIG +CKCMGN tCHECK NUT TOKEN EQUAL TO A COliMA 
•z aezu II IlliG +INTST ' AND GET 'IIODE', INTEGERIZE 
•s ' RUULT AND TEST cot7, •• IllS I nezsz• o+Z tLUVE POLISH MOO£ 
•s IIZSi 110518 HOY FACi(R51rRI tGET MOO£ 

llte4i 

:J.Jo •• IIZU eue•7 MOV Rt,RTIMOD tUVE IT FOR LATER 
17753e 

•1 IUU etz•.r MOV (SPI+,RTINPT 1 GET NPTS FROM STACK 
171524 

/ll .. 112•• 011421 BEQ ATilt JURO POINTS IIUNS DIUBL£ SAMPLING 
.. 11211 II leU MOV (IP)+ 1 R3 1 GET NIC FROM STACK 
Ill UTi IIUH MOV RS,RTINSC tSAV£ FOR LATER / 

171520 

~ lllUH 112~•7 MOV (SP) + 0 RTSSC tGET SC FROM STACK 
~ hji -------·- ----·-

LPSl VII•Bl ~T·Il MACRO VMIZ•t' h•OCT•74 11151151 PAGE h 

171SI2 
lei nu BI2U2 MDV ISPl+rRi tGET Ri (BUFFER DESCRIPTOR ADDRESS I 
103 1304 018Ze7 MOV Ri 0 RT18UF 

171501 
lBO 0310 032701 BIT .. ,,.. rCHECK IC•I+(NIC•DUAL BIT! •• 15 

01118014 
us 0314 101401 !EQ RTIIl tNOT DUAL 
1 .. 031~ 11~313 ASL Rl tDUAL BIT SET, NSC • NIC•i 
117 nze 105303 RTSII I DEC R3 tNSC o NSC • I 
ue 0322 ~~~713 ADO RTISC 1 R3 tiC • l + (NSC•DUAL BIT I 

1714~~ 
119 032~ 020327 CMP R3 1 1l5 0 tMUIT 8£ cot5 

~~~817 
Ill 0332 0B3U5 BL£ RTII2 tOK 
Ill 1334 100111 JMP .. ERNOR 1 NUMBER OUT OF RANG£ 

1eeeeaG 
112 0340 0~271~ RTUet ADO ••r&P tCLUN UP STACK AND EXIT 

01illl~ 
113 1304 0B0504 BR RTSU 
114 03•~ 012703 AT Slit MOV •ue,u tR3 WILL END UP HAY lNG AID STATUS 

010101 
liS ' REGISTER S£TT!NG, 
II~ 1352 01~74~ MOV RTSIC 0 •(SPI tSURTlNG CHANNEL I 

17743~ 

117 135~ 01UI~ s•AB (IP) 
118 03U e52U3 au (SPI+ 1 R3 tiNSERT SC INTO AID STATUI 
119 13~2 032710 BIT u,Ra tOUAL UMPL£ AND HOLD7 

0B~IR4 
loll 13~0 011402 BEQ RTSU tNO 
121 0370 0527U BIS ....... u tYESt INSERT INTO STATUI REG, 

04&BU 
122 0374 03ol700 RTSI31 BIT 12rR8 tCLOCK £NAIL£ DR IT1 

111102 
loll 0400 001 ~03 8N£ RTSU tCLOCK 
124 0402 052703 BIS 120rR3 tST 

0001oll 
125 140~ 01040ol BR RTSIS 
lol~ 0411 052713 RTU4t au 141 0 R3 !CLOCK 

100140 
127 1414 080000 RTS0S1 ROR R0 tNOW GET BURST "ODE 
128 041~ 113802 BCC RTSh 
lol' 0420 052703 BIS *llrRl rSET BURST 1100£ BIT IN STATUS REG 

00IIU 
llil 00i4 032701 ATSiet BIT IO,AI tDHA REQUEIT£07 

08001114 
Ill 1431 001444 BEQ RTSS. tNOt STATUI REGISTER OK AI II THEN 
ll2 0432 885213 INC Rl JADD IN START BIT TO GET THINGS GOING 
IH ' FOR OMA O'ERATIONS, 
134 0434 011201 MOV (Ril oR I tMAK£ SURE AID WON'T OVERRUN 
135 043~ ilH701 ADO RTSNPT oR I ' BUHER SIZE AL~OCATEO, 

1773S0 
13& 144ol e•uee ADO ATSNPT 1 RI 

A 171304 
)-.·~ 131 au a 13Z713 BIT UllllrRl I I' DUAL UMPL[ AND HOLD, DOUBLE 

040101 _:;.\ 
llO I HIIMICR or ~OINTOe 

' mac2 ••a .,. ... ••ft -



LPSI Vll•ll RT•II HAC~O VH12• .. U•OCT•U IIISIISI "II •• 

Ul .. ,. IU711 
1773lZ 

141 .... , .. 71 • 
17132• 

Ill 14U 1101'7 RTII71 
177332 

143 1478 uun 
II lUi 

104 1474 11341i 
145 ua UIU7 

II IlliG 
14• 1512 IIZ788 RTUII 

BIIIIIG 
147 ., .. lli784 

II IlliG 
141 85tz 112711 

1811 .. 
IU '"' IIIZI4 
lSI 8528 lli!711 

818114 
151 1524 IIU14 

1772U 
ISl 1531 815414 
153 8532 112118 

811112 
154 ISU 112714 

I IIIII 
155 noz 111337 RTS .. I 

811111& 
IS. IU• un.r 

177252 
I 57 1552 I !Ill 7 

II IlliG 
lSI ess• 811137 RTIIII 

811811G 
15' 
1 .. 
I' I 

LPSI Vll•ll 

I ' ' 

ADD 

ADO 

HOV 

CHP 

BLE 
JH' 

HOV 

HOV 

HOY 

MOV 
HOY 

HOY 

NEG 
MOV 

MOV 

MOVB 

MOV 

HOY 

JHP 

,II TTL 

ATIN" 0 RI 

RTIN" 0 RI 

R8 0 RTSENO 1UV1 END AOORUI 

ENOCR2) ,RI. IIXCIEOED ARRAY IUU 

RTSU I NOI 0~ THIN 
••ERBUF 1 OMA EXCEEDS IU,ER S1 ZE 

•LPU0 0 RI IIITU' STATUI REGilT!~ AND OHA 

•LPSOMA 1 R4 ·RUIITER, 

••• CRI) I NON liT U' THE OHA 

CR2) 1 (AI) IDMA CURRENT ADDRESS 
Uo(RI) 

RTINPTo CUI rDMA NORD COUNT 

(114) JTNO'I COMP~IHINT 
u,cRil rDMA IUTUI REGISTER 

•11111o CR4) 1DMA INAI~E liT 

R3 0 URTION I INDICATE AN RTI II IN PROG~US 

R3 1 RTICSR 1UVI CIR lETTING FOR INTERRUPT HANDLER 

RS,.ILPUO IITAIIT UP THE AID OP!IIATON 

.. CKR,AR 1CHEC~ ~UT TO~EN EGUAL TO A RIGHT 

,_RENS AND RETURN TO THE BASIC 
INTERPRETER, 

'LEO• COMMAND PROCESSOR 
i! 
3 
4 
5 

, ............................................................ . 
' 1 "LEO• COMMAND PROCEIIOR 

• ' 7 1 BASIC FORM I CALL "LED' CVAR) 
8 ' • II 

1 PURPOSE 1 LED 

II 
IZ 
13 
14 
15 

" 17 115U 

' ' ' ' ' ' ' LED I 
18 115U IU737 

0U101G 

" i!l 
Zl 
zz 185U 811001G 
i!3 81571 IU57i!' 
i!4 8157Z II51U 

177231 
Z5 '"" UZ7U 

BUill' 
eeeu2 

z• eau• 000737 
UIUIG 

27 eaue 01172Z' 
i!B lll>li! u•see 

eeee•z 
z• lUI' Ui!70i! 

0111U' 
31 ea•zz BZ•7l7 LEDII 

177i!ll 
010000 

31 eeu0 003011 
32 00UZ 0i!IZ27 LEDZI 

Bllell' 
33 
34 eee1• 011413 
35 
30 00041 0i!le27 

neue• 
37 10044 081485 
38 ea. e. 114102 
34 nne 810704 
48 ' Gl UU2 IIZ7U LEDll 

811851' 
42 08Ue eeer.5 
43 ' •• eaue 112710 LE041 

U1047' 

JIR 

+GETNUM 
,.2 
CLR 

HOY 

JSR 

,WORD 
MOV 

HOY 

CHP 

BGT 
CMP 

SEQ 

CMP 

au 
HOVB 
SA 

MDV 

BR 

MOV 

~ILL DISPLAY T"E FLOATING POINT VALUE OF THE 
VARIABLE 0 VAR•, UP TO • POSITIVE OR 5 NEGATIVE 
DI;ITS CAN 8£ DUPLAYED IN THE LEOS, AN D'TIONAL 
DECIMAL POINT MAY ALSO BE INC~UOED, NUHIERS WHICH 
ARE UNABLE TO BE DISPLAYED I VIZ,, •E• NUMIERI AND 
NEGATIVE b DIGITS ONES! ARE SHOON BY ALL MINUS 
sz;Ns IN THE LEOS, 

PC, .. POLENT 

CNT 

•LEDREI 0 TJCR, 

PC, ••NUHSGN 

LEDOUT 
TlCRS)oRI 

tLEOREI+•• R2 

CNT,•e 

LE05 

Rlo•LEORU 

LED4 
•IRI) 0 •(Ri!) 
LED I 

tMINUI+IoRI 

LE02 

ULANKt7oRI 

!ENTRY POINT TO PROCESSOR 
rENTER POLIIH MODE AND CHEC~ 

FOR ENOUGH AREA TO oORK 
WITH AND THAT r!RIT TO~EN 
II INDEED A LEFT PARENS, 

rGET NUMERIC FROM COMMAND I'YAR"l 
ILUVE POLISH MODE 
!CHARACTER COUNTER 

1 NMIRE REIU~ Tl N ILL END U' 

rGENERATE CHARACTER STRING 

!ROUTINE TO PROCESS CHARACTERS 
rGET LUT DIGIT POSITION •I 

1WHERE RESULT WI~L END UP •I 

1 GOOD • GENERA TEO? 

rNDI INSERT A ••• SIGN THEN 
1 INSERT NEXT CHARACTER IF SPACE IS 

1 AYAILAB~Eo 
1 ALL DONI, NON PUT THEM UP ON THE 
1 LED'S, 
rGET NEXT CHARACTER IF ONE EXISTS 

· rNOI 'ILL NITH BLANKS THEN 
rCDPY ONE CHARACTER OVER 
JWORK ON NUT CHARACTER 

1 INSERT 0 • 0 SIGN ,OR UO NUMIU 

1 INIEAT LEADING BLANKI 

\ 
I 

)7 

\' 
\ 

\ 
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85 

•• 17 

41 

•• 
51 

51 

52 

53 
sa 
55 

s• 
57 
51 

..... ..... 
IIUZ 
una .. .,. 
81712 

117 .. 

1171Z 
11718 
8171' 

818722 
88172Z 

• 8817U 
7 181738 

eeena 
anna 

II ee7aZ 
II U7U 

12 81750 
13 
18 01752 

15 8175& 

Ia 817U 

17 117U 

18 1877Z 
I' 
Zl 01774 

22 

1011U IR ~ED2 
I 

IIZ?el ~EO!I MOY ~~EDIIEh.,lll 
lnu•• 
ll51a• C~R •(IP) 
11011• ~ED•I MDVI •(Ill), CSPl 
IIIU7 HOY (SP) 1 ti~PUOI 
10U81G 
IU71• ADD 1411, (SP) 
euan 
12271• CHP lllll, CIP) 
013111 
lll31B I;E ~ED• 
11512. TIT (IP)t 
811117 JHP UCKRPAII 
818118G 

I 
1 ROUTINE TO SUPPORT ~EO COMMAND 
I 
~EOOUTI 

IZZ718 CMP8 M'+rRI 
BIU5l 
BIIUI BEQ ~EDXT 
IZZ7BI CHPB M' rill 
1118G8 
01141' SEQ ~EOXT 
IZZ7U CMPB I'E 1 RI 
lUllS 
181430! BEQ ~EOBAO 
I 22711 CMPB I' or Ill 
11115& 
111811 BEQ ~EOOTI 

~82711 81C 11777blr Ill 
1777&1 
110175 ~EOSTOI HOY8 RlrtT3(R5) 
eeu•z 
1152&5 INC T3CR5) 
IU8U 
0152&7 INC CNT 
177Ui 
181207 ~EDXT 1 RETURN 

I 
112701 ~EDOTII MOYB 121rRI 
IBUZI 
122H5 CMP I~EORES, T3CR5) 
010031' 
01eeaz 

23 0180& 0017&3 BEQ ~EOITO 
24 11010 005J.S DEC TJ(R5) 

010BU 
25 11014 152775 BUB •2e,oT3(R5) 

000020 
eeu•2 

2• 11822 0052&5 INC T3(R5) 
0000&2 

27 0102a 000207 RETURN 
28 ' 
2' 01030 012a7 ~EDBADI HOY *TrCNT 

090007 
I Ta770 

30 IIIla 000207 RETURN 
31 

1MHUE TO SUitT PU~~lNII 

IC~UR ~ED R!GIITEII TO IUIIT 
I GET CHARACTER 
1DliP~AY CHAR 

!POINTS TO NEXT DU%T POSITION 

1 -~~ OONU (3111•411••) 

INDI 00 NUT CHAR 
IC~UN UP lUCK 
!CHECK NUT TOKEN EIIUA~ TO A RIGHT 

PARENS ANO RETURN TO THE IAilC 
INTERPRET Ell, 

, ... 
lYEII IGNORE 
1 IGNORE B~ANKI A~SO 

I~ETT!R E7 

1YU1 CAN'T OUP~AY E NUMBERS 
rOECIMA~ POINT1 

1 YEll CHECK TO I[! IF ITS THE 
1 FIRST CHARACTER, 
JRIO GARBAGE 

1UYE CHARACTER 

1BUHP TO NUT 'OSITION 

!COUNT IT 

rRETURN TO CA~LER 

I CHANGE CHAR TO ~ED • 1 • 

IUS THIS THE F!RIT CHARACTER 

I RECEIVED? 
1YES1 STORE AS SlNG~E CHAR 
IBACK UP I CHAR 'OSITION IN ORDER 

TO INSERT THE DECIMA~ POINT, 

1RETURN TO CA~~ER 

1 INDICATE THAT NUMBER IS TOO ~ARGE 

TO HANO~E AND RETURN, 

•. 

\ 
\ 
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1 ,SBTTL AID !NURRUPT PROCUI!NQ ROUTINE 
J , ............................................................ . 
' 1 AID INTERRUPT PROCESSING ROUTINE 

10 

111940 
111140 090737 

000000G 
001144 013703 

000000G 

' ADC!NTJ 
JSR 

MDV 

II 0U51 0427]7 UC 
000041 
neeeeG 

IZ IUS& 1057]7 TSTB 
10000BG 

13 euu eeu06 BNE 
14 01164 085137 ADCUI C~R 

IUIIIG 
15 aura 105037 c~AB 

000108G 
II> 01174 0B0!l7 ADCB'I JMP 

0U000G 
17 01191 0l2H7 ADCUI I!T 

u 
U IIIII> 
za 01110 

21 11114 

22 01122 

23 01121> 
24 
25 11130 

21> 11134 

27 11141 

21 11144 

2• e11SZ 
30 01154 

31 Ill be 

12 01164 
33 011611 

34 01172 

35 et 17& 
u 01200 
l7 01202 

38 01210 

l' 01210 
40 01211> 

41 01222 
42 
43 01224 
40 01226 

05 01212 
Oo 0!2]4 

47 01242 

•• oq 
50 

08UI0 
!TUIZ 

001410 
IIUU 
17h74 
011>7U 
17o7U 
080000 
011262 
000006 
100756 

J 
016746 ADCUI 
17b&U 
01&7U 
lh&SI 
004137 ADC841 
08000BG 
ll27b7 
00~084 
176&41> 
001411 
0B5237 
II IlliG 
105137 ADC061 
010010G 
110375 
0137U 
000000G 
0007]7 
100000G 

015316 
003011 
0&2137 
0004et 
000000G 

A DC lSI 

105737 A0t081 
000000G 
100375 
01l703 
000001G 
00e70b 

' 005726 AOC071 
005]1>7 
17&5&0 
003710 
011>737 
171>564 
000000G 
000710 

' I 
000001' 

BEQ 
MOV 

MDV 

MDV 

BR 

MDV 

MDV 

JSR 

BIT 

BEQ 
INC 

TST8 

BPL 
MDV 

JSR 

DEC 
BLE 
ADO 

TSTB 

8P~ 
MDV 

BR 

T5T 
DEC 

B~E 
MD~ 

BR 

,E~D 

PC, .. REGUV 

oo~PUOB,Rl 

OIRTSON 

ADCII 
OI~PUO 

OIRTSON 

URUTOR 

OUrRTIMDD 

ADCU 
RTSBUFrRZ 

RTIENDrPUTIRZI 

CRZI ,GETtRZl 

ADCU 

RTSNSCr•(SP) 

RTSBUF rRZ 

PC,OUTOOAT 

u,RTBMOO 

lDCI5 
oo~PUD 

uvuo 
ADCh 
'*~PUOBrRl 

PC,._STODAT 

(SPl 
ADCI7 
U01,ULPSAD 

U~PUO 

ADCU 
ULPSADB,~l 

ADC04 

(SPl+ 
RTSNPT 

ADC02 
RTSCSR, .. ~PSAD 

AOC09 

JUVE R0r R2 AND R3 ON STACK 

rRUD !N SAMPLE IN CASE WE 

JNEED IT LAT!A, 
rDUABU 'CLOCK OVERFLOw ENUU• 

rRTS OPERATION IN PROGRUU 

rYES 
JDIUBLE AID AND EXIT 

J IUI!D PRIMARILY BY DMA OPERATIONS) 

JRUTORE RU!STERS AND EXIT 

JDMA REQUEST FINISHED IIF ONE WAS 

1 PREVIOUSLY STARTEDI7 
JND 
JDMA II DONE, A~LDW ARRAY TO BE 

ACCESSIBLE, 

JDISABLE AID AND EXIT 

JNBR OF POINTS TO PROCESS 

JWHERE TO STORE USULTS 

J STORE liT SAMPLE 

rDUAL UMPLE AND HOL07 

JNO 
JY£1 1 RUD IN 2ND UMP~E AND STORE IT 

JWAIT FOR IT 

J GET AID RESU~ T 

rSTORE IT 

1 ALL SAMPLES TAKEN7 
rYES I TERMINATE THIS sET 
rGO TO NUT CHANNE~ AND START 

r•AIT FOR IT 

rGET RUU~T 

JITDRE lT 

J C~UN UP STACK 
J AL~ POINTS TAKEN7 

1 YES I STOP EVERYTHING THEN 
rRESTORE AID STATUS REGISTER 

CONVERSION 

rRUTDRE G,P, REGISTERS lND EX lT 

1 END OF MODULE II 

\ 
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SYM80~ TAb~l 

AOC 1111on'Hi5"-MG AOCINT 
001 ~·~· AOC01 a•11~0• 

A0C02 001£b&&R A0C01 0~1 na• A0C0Q ~•11u0R 
AOC05 0011 '7bii ADC0e UII&~R ADC07 00122•• 
4DCU ••~<I''" 4DC0~ 1101~a• AOC I 0~0112• 
AOC2 0UCl•&ijH 840 • Vlli!01t110 8CDON ;; ....... G 
BEG ~~0k10PI 8LANK 0000U0A ~UFAES. ........ G 
CI<CMGIIil: ....... G CI<CO"Ua G CKiiPU~= G 
CNT ~~"t'120A CDNBCD• G D._ ·~ijll12 
ORSNPT: G ORSON : G END ~00002 
ENTE!otP: G EABUF . ****** G E~~ON . G 
ERIHNG: I; EMioiPOL.a ****** G ERPSHI: ······ ~ 
EVAL . ...... I; F4CI : 00~0·~ FACi . ~00~UC! 
FLOAT . G Gtf : 0P0Pilt& GETAOOz G 
GETBUF:; G GETOAT: ****** G Gl:. T NUMz ......... G 
GE TV G GETVAih G MISTON• **•••• G 
!NT G !NTST . r. ~ED P100'5tt2'1G 
~EO•AD tH'h·3v1foi ~lOOT I ~~oi77UR LEDOUT 0~HH22" 
~EDAES .l~~~··3fH~ LEOS TO ~••1so• ~EOXT ~0~772R 
~EO I ~r••zz• ~ED2 d0dOJ2A ~EDl 000&52• 
LEO&& 3~~bb0ii ~E05 PIP10&&bA UDe V'~!d07UN 
LPSAO : ****** G ~PSAOB: ....... G LPSOHA& G 
LPSOR a ****** r, ~PS IP : ****•* G LPSIVA& G 
lot All A Vllli~~"~w "ll~US 00 .. VH&7W PIIANN A y a G 
~UMSG~= G PC zXIiS"'I6~07 POLE•T• G 
PO~Rl T: ~~~~~11JU PS . 17117& PUT 0"HHHH& 
RlGSAV: ****** G ~EST(I~: ****** G lolt.STR,2: ****** (, RET\Jiolr.t: ~H ~2~ 7 OTS J0d I ~eRG RTSRUF ia~l.Al"~ 
iHSCSR ~"'f6~'2UN RTSt:.~O 111i'WH'22W RTSMOO "0~"2Nl 
NTSPIIPT ~k'!Z!V' 12M RTSNSC ~~~M 1 bU RTSON ****** G RTSSC kl.t. ~l k: ll.l" ~T SW!~ liHh'l~ft\R RTS~I 0~HU2V!N 
RTS~2 ~~034bR •rs~J 00017•• RTSiiHI 0d0UI~R 
RTS05 ~~"" 1 QW ~TS~b QI016Q,2QA WTS~7 ~Wl"'"""~ NTS~f:l ~\·~~"'2~ RTS~CJ 0~~';,Q2R RTS 10 0~~5so• 
R0 :XVI~~Ii''"~ R! :%,1.1qi0P01 •z :tr,t~~00i 
A3 :\~H1 otw-~l •• :Xkt~HH"~" ·~ :zt~HHh-'1215 
SAVtlolc?: ****** r. $AVFAC: SA¥! ~T: ****** r. 
SP •Xl-H'~~·e., SStSAV: 00002" SS2St.v: 0-0~2& 
STODAT: ****** G STO~XT: ...... I; SlOVAN: ****** G 
TABLE . 13 . 30.0&2 II AR S AV: 0~~022 
• CO ... MA: • LloJA~ . ****** G , RPAH . ...... G 

A !:IS, l'!\.1f'lr1"vl 14911'1 

k4"'1 til-' ••t 
ERRORS Dl HCHC: ,, 
FREE COPE.z liloi'·"Q· !NOW OS 
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1 
l 
3 
• 5 
0 
7 
8 
q 

u 
11 
12 
13 
10 
15 
lb 
17 
I~ 
lq 
20 
21 
22 
l3 
2• 
25 
20 
27 
28 

, TITLE LPS2 Y91•0! 
t.SBTTL LPS •oDULE *2 
I 

DEC•11•L8EU•B•LA3 

Dl G IT AL EQUIP•E•T COAPOU TION 
MAYNARD, MASSAC~USETTS 0!150 

THE INFORMAl ION IN !MIS DOCUMENT IS SUBJECT TO 
CHANGE •ITHOUT NOTICE AND SHOULD NOT BE CONSTOUI:O 
AS 4' COMMITMENT dY DIGITAL EQUIPMENT CORPORATION, 
OEC ASSUMES NO RESPONSIBILITY FO• O.Y EARO•S THAT 
•AY APPEA• IN THIS DOCUMENT, 

T•!S SOFhA•E IS fURNISHED TO PU•CHASEA UNOEO A 
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND 
CAN AE COPIEO C•ITH INCLUSION OF DEC'S COPYRIGHT 
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS HAY 
OTHEO•ISE BE POOVIOED IN •RITING 8Y DEC, 

OEC ASSUMES NO RESPONSIBILITY FOR THE USE 
oo RELIABILITY OF ITS SOFT•AOE ON EQUIP•E•T 
oHICH IS NOT SUPPLIED BY OEC, 

,SBTTL CONTENTS OF MODULE •2 

THE FOLLO•ING COMHANO POOCESSOOS EXIST IN THIS HOOULEI 

SE To 
SETC 
HIS! 
IIIlA 1 T 
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I 
il 
l 
0 
5 

• 7 
a 
' II 
II 
IZ 
ll 
14 
15 
u 
17 
u 

" ill 
ill 
ill 
u 
iiO 
i15 
il• 
i!7 
i!S 
i19 
ll 
31 
3i! 
ll 
34 
35 
3. 

0 
5 

• 7 
8 

' II 
II 
12 
ll 
10 
15 
u 
17 
u 
19 
20 
ill 
22 
23 
20 
25 
2b 
27 
28 
2' 
30 
31 
32 
33 
30 
35 
3& 
37 
38 
39 .. 
01 
02 
Ol 
00 
05 .. 
07 
08 

•• 
59 

000000 
011001 
lUlU 
100103 
U00U 
011805 
U010b 
000007 

1777r. 
000207 
000114 

0001Z2 
000020 
00002b 
000100 
000142 
000Ub 
0110bi! 

0110U 
U0002 
10U00 
00000& 
010011 
01001i! 

00000 010007 
0000i! 000017 
00080 177777 

0110& 1000U 
00010 000001 

00112 000 
00013 000 

1 SITT~ PROGRAM G~OBALS 

G~OBA~S REQUIRED FOR CDM"UNICATION WITH THE IAIIC 
INTREPRETU, 

,G~OI~ 

·"08~ 
,GI.OI~ 
,;~oB~ 
,G~OB~ 

ERRPO~, URSYN, ERRARG 
EVA~, GETYAR, STOV4R 
INT,,COMHA,RPAR 
NUHIGN, ,I.PAR, SIR, IH~R 
IPOI.SH 

G~OBA~I REQUIRED FOR COHHUNICATIONI WITH THE VARIOUS 
~PS MODU~ES, 

,GI.OBI. 
,G~OI~ 
, G~OB~ 
,G~08~ 
, G~OB~ 
, G~08~ 
,G~08~ 
, G~OI~ 
,G~OII. 
,G~OB~ 
,G~OI~ 

TABLE, NARRAY ,F~OAT 
PO~ENT, GET AOO, GETNUM 
C~CMGN 1 1NTST 1 G!TY 
GETBUF 1 REGUY, ERNOR 
STDRXT, CKRPAR, ERBU' 
CKCOMA 1 ENTERP, STOOAT 
GET OAT 1 RTION, ORSON 
SAYERilo lAY' AC, RUTRZ 
RUTOR,HIITON, BCOON 
CONIC Dr IUFRU 1 ORINPT 
UYINT 1 DR18U, 

G~OBA~S REQUIRED FOR COMMAND PROCESSORS 

,G~08~ SETR,SETC,HIST,WAIT 

G~OBA~S 'DR DEY ICE ADORUIU 

, G~OIL ~PICKS, ~PSPI, ~PIORir ~PSOII 

GI.OU~S 'DR INTERRUPT PRIORITY AND VECTOR OE,INITION, 
,G~OB~ CK~IYA,CK~IP 

U•OCT•T4 li!lllllll PAGE 4 

I ,san~ REGISTER ASSIGNMENTS AND EQUATES 
I 
AI u 
AI u 
Ril 12 
Rl 13 
RO 14 
AS 15 
SP h 
PC 17 
I 
I GENERA~ EQUATES 
I 
PS •Z 
RETURN 217 
POt. RET llO 
I 
1 BASIC USER'S EQUATES 
I 
YAUAY 22 
SS!SAY zo 
SSlUV 2& 
FACI oe 
F AC2 02 
A !SAVE 4. 
Tl u 
I 
1 BUFFER DESCRIPTOR EQUATES 
I 
BEG I 
END 2 
PUT 0 
GET • BAD II 
DEl. Iii 
I 
1 I.IHIT TEST 
I 
MAXCI ,WORD 7 

,wORD 7 
,wORD 177177 

I 
I 
I NON•REENTRANT VARUB~£1 
I 
HSTNPT I ,WORD 
HSTBUF I ,WORD 

CKSTFGI ,BYTE ••• 

IPS • PROCESSOR STATUS •ORO 
1ZI1 • RTS PC 
1114 a JHP O(R4)+ 

1YAR UY£ FOR ASSIGNMENT 
ISSI SAVE 'OA ASSIGNMENT 
18SZ SAY£ ~OR ASSIGNMENT 
1HIGH ORDER noATING YA~U£ 
I~OW ORDER ~~DATING YA~UE 
1RI SAVE ~OCATION 
1SHORT TERM TEMPORARY 

IOHSET TO BEGINNING OF BUFFER POINTER 
10FFSET TO ENO 0~ BU,ER POINTER 
IOHSET TO PUT DATA POINTER 
IO,SET TO GET DATA POINTER 
ID,FSET TO BAD DATA F~AG 
!OFFSET TO OISP~AV OEI.TA X 

17 
17 
105535 

IHIST COMMAND (NBR 0~ POINTS) 
1HUT COMMAND (BUFHR DESCRIPTOR 
I ADDRESS) 
IC~OCK/SUI FI.AGS FOR WAIT COMMAND 

/ ·~ --
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I 
2 
1 
4 
5 
& 
7 
8 
9 
10 
II 
12 
ll 
14 
15 
I& 
17 
18 
19 
20 
21 
22 
2l 
24 
25 
2b 
27 
za 
29 
31 
31 
12 
l3 
l• 
35 
l& 
l7 
38 
39 
41 
41 
•2 
43 
u 
45 

4& 

47 

•a 

01014 
00014 

01022 

01031 

012737 
000540' 
000eeeG 
012737 
100248 
0908e0G 
012H5 
000000' 
e000&2 

49 0001& 00•111 
000000G 

51 

51 
52 
51 00042 000000G 
5• en•• 000000G 
55 000•• 090000G 
5& 00050 000000G 
57 
58 00052 000000G 
59 000s• 000000G 
!>0 00050 000000G 
!>I 000&0 000000G 
o2 000!>2 000004' 
o3 000&• 005037 

,SBTT~ 'IETR 1 COHHANO PROCUSOR 

' , ............................................................ . 
' 1 'SETR 1 COMMAND PROCUSOR 

' 1 BASIC FORMt CA~~ •SETR'(RATfoMOOE,PRESET) 

PURPOSEt SET CI.OC~ RATE Wll.l. SET THE CI.OC~ RUNNING AT THE 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' SETRt 
HOV 

MOV 

MOV 

JSR 

+GETNUM 
+INTST 
+SAV !NT 
+CKCHGN 

+INTST 
+SAVINT 
+CKC~GN 
+INT5T 
• +2 
C~R 

OUIGNATED "RATE' AND IN THE SPECinED 
'MODE', THE 'PRESET' VAI.UE IS THE CI.OC~ COUNTER 
VA~UE, THE INTERRU~T ENA81.E ~11.1. A~WAYS BE 
SET TO A ONE, 

VAI.UU OF 'RATE' 
I NO RATE SE~ECTED 
I I MHZ 
2 Ill KHZ 
3 U ~HZ 
Q I ~HZ 
5 IU HZ 
& SCHMITT TRIGGER *I CHEAN!N;FUI. ONI.Y 

FOR HUT OPERATIONS) 1 
I.INE FREQUENCY (51 HZ OR U HZ) 

VA~UES OF 'MODE' 
0 SING~£ INTERVAl. MODE, COUNTER COUNTS FROM 

PRESET VA~UE TO OVER'LOW AND STOPS, 
REPEATED INTERVAl. MODE, COUNTER COUNTS FROM 

PRESET VAI.UE TO OVERFLOW, TRANSFERS 
BUFFERIPRES!T TO COUNTER, AND BEGINS 
AGUN, 

EXTERNAl. EVENT TIMING MODE, THE COUNTER IS 
FREE RUNNING, AND A PUI.SE FROM ST *l Wll.~ 
TRANSFER CONTENTS OF COUNTER TO BUFFER/ 
PRESET AND THEN CONTINUE COUNTING, 

EVENT TIMING FROM ZERO BASE HOD£ IS THE 
SAHE EXCEPT THAT WHEN THE TRANSFER OF THE 
COUNTER TO THE BUrrERIPRESET IS DONE, 
THE COUNTER IS C~EAREO AND THE COUNT BEGINS 
FROM ZERO, 

MODE+4 START CI.OC~ DNI.Y WHEN ST*I FIRES, 

rENTRY POINT TO PROCESSOR 
*CK~!NT 1 UC~~IVA 1 INTERRUPT ENTRY POINT, 

rPROCEUOR PRIORITY, 

*MAXC, Tl(R5) rFOR I.IMIT TESTS ON RATE, MOO£, AND 

1 AND PRESET, 
PC,UPOI.ENT rENTER POI.ISH MODE AND CHEC~ 

FOR ENOUGH AREA TO WORK 

I&•OCT•74 02100138 PAGE 5+ 

~ITH AND THAT FIRST TO~EN 
IS INDEED A UFT PARENS, 

rGET 'RATE• IN COMMAND 
1 INTEGERIZE IT AND TEST co7 
JSAVE IN ON THE STACK 
rCHECK NEXT TOKEN EQUA~ TO A COMMA 

' AND GET NEXT NUMERIC ('MODE') 
J INTEGERIZE IT AND TEST co7 
rSAVE RESUI.T ON THE STACK, 
rCHECK NEXT TOKEN EQUAl. TO A COMMA 

' GET NEXT NUMERIC, ANO TEST co&SSlS, 
ri.EAVE PO~ISH MODE 

U~PSC~S rTURN OFF C~OC~ MOMENTARILY 
000000G· 

•• 00070 00S•o5 NEG FAC2CR5l rTAKE T~o·s COHPI.EHENT OF THE PRESET 
000042 

&5 00070 01&537 MOV FAC2(R5),o•~PSPB 1 VA~UE AND ENTER INTO THE BUFFER 
000042 
000000G 

•• ' PRESET REGISTER, 
&7 00102 01 2&00 MOV (SP)+,R0 rGET MODE 
b8 0010" 012&02 MOV CSPl+,R2 rGET RATE 
.. q 0010& 00&302 AS~ RZ 1 NORMALIZE TO BITS 01•03 OF ~ORO 
70 00110 000]00 S•AB R0 J PUT MODE IN ~EFT BYTE 
71 00112 05Z700 BIS *101 1 R0 rUSUHE NO STOI CI.OC~ STARTS 

000101 
72 0011!> 032700 BIT •2ee0, R0 rST *I REQUESTED? 

002000 
73 00122 001•0• SEQ SETR! rNO 
14 00124 042700 BIC UU!,RB rC~EAR OUT ST BIT AND START BIT 

002001 
75 00130 052700 BIS U0UB,R0 rADD IN REA~ ST BIT IN STATUS REGISTER 

020000 
71> 0013• SETR I I 
11 0013" 1050&7 C~RB CKSTFG 1 CI.EAR C~DC~ F~.t.G 8E~ORE STARTING 

177!>52 
78 001•0 050002 BIS RBrRZ rCOMBINE MODE + RATE + SUI + START 
79 001•2 010237 MOV R2, '*I.PIC~S rNO~ START UP CI.OC~ 

000000G 
80 001 •• 000137 J~P UCKRPAR rCHECK ~AST TOKEN EQUA~ TO A RIGHT 

000000G 
81 PARENS AND RETURN TO THE BASIC 
82 INTERPRETER, 
83 



' ' 
,SITTL 1 SETC 1 COMNA~D PROCESSOR I 

2 
3 
4 
5 .. 

, ............................................................ . 
' 1 'SETC' COMMA~O PROCESSOR 

' 7 
8 

1 BASIC FORMI tA~~ •sue• !RATE, TtM[) 

' ' II 
1 PURPOSE I SET C~OCK TO THAT SP[CI'l[D BY 'RATE• AND 1 TIHE 1 , 

THE C~OCK STATUI REGUTU II SET TO 'RATE' UD 
II 
ll 
IJ 
10 
15 
I• 
11 
18 
I' 
21 
21 
22 
ZJ 
za ea1s2 
25 11152 

ze Ul14 

2' 
31 
31 

112137 
eeesu• 
eeueeG 
012737 
nezae 
BWIUIG 
1127.S 
eeeeu• 
ueeu 
lla737 
IIUeiG 

J2 11211 IIIIUG 
JJ eezez IIIIUG 
Ja ea2aa eeaeeaG 
35 eeza. eeeeeeG 
3• 
37 
38 anu eaezu• 
n 01212 lUlU 

eeeeae 
41 eu u ee5el1 

eeeeeeG 
41 au22 UIU7 

801810 
42 11.n• eezas1 
43 11231 lli!le27 

110111. 
aa en3a euaa• 
45 IU3e 01'3 1• 

•• 

47 eezae IIIUZ 
48 en•2 nse4e 
4' ee2•• 01oz•• 

010lGt." 
50 80i!SI 01o54• 

000B•2 
51 00i!54 0to5ao 

000040 
Si! 012U 011005 
53 002e2 00572• 
sa 0uu 01oa31 

0U100G 
55 00i!70 00~010G 
s• 10272 IIU7a' 

I 

' ' ' ' ' , , 
' , 
' ' ' ' SETCI 

57 10274 eeaal1 SETCII 
000001G 

58 00300 000010G 
" 00302 00030"' 
ee 0010a et<ees 

000eae 
01 lillll0 01i!•.S 

0l~ea2 
b2 10314 eean7 

000010G 
bJ 00321 000000G 
.. ~0322 005ab5 

000042 
f>S 01l2f> llo537 

0000•2 
000000G 

•• 
b1 una 01 i!Ui! 
08 0033. 01i!700 

000101 
., 00342 01b501 

0000•• 
70 003ab 000lb7 

1775ll2 
71 
7i! 
73 
74 ' 

~OY 

WI~~ RUN FOR 'TIME' I£CONOS, A C~OCK INTERRUPT 
WI~~ THE~ OCCUR WHICH HAY 8[ USED TO INITIATE 
ANY OF THE C~OCK CO~TRO~~ED FUNCTIONS, THE 
TIME ARGUMENT IS EYA~UAT[D AS TICKS • T!H[ IN 1£CS 
TtHEI C~OCK RATE IP[CIFUD IN •RAn•, E,G, I' 
C~DCK ~ATE MAl 11KHZ, THEN TICKS • TIH! IN IECONDI 
TIMES 11KHZ, THE 1 T!CKI 1 ARE ENTERED INTO 
THE C~OCK PRESET /8U,ER REGISTER, THE CLOCK 
A~WAYS RUNS IN MODE ZERO, 

~EGA~ YA~UU OF RATE ARE! 
FOR EXP~ANATION OF MOOU) 1 

40 5 0 AND 1 !SEE SETA 

1ENTRY POINT TO PROCESSOR 
OCK~INT, fiCK~IVA 

HOV IHAXC+2, Tl(RS) 1~IH!T TESTING OF 'RATE' AND 'TIME' 

JSR PC, .. PO~ENT !ENTER PO~ISH MODE AND CHECK 

+GET NUN 
HNTIT 
+UYINT 
+CKCHGN 

,+2 
HOY RI,RIUVE(RS) 

C~R fi~PSCKS 

CHP (IP),U 

8~ T ERARG 
CHP (SP),I. 

BU ERARG 
AS~ (SP) 

FOR ENOUGH ARU TO WORK 
~ITH ANO THAT 'lAST TOKEN 
IS INOEED A ~EFT PAU~S, 

1GET 1 RATE 1 FROM COMMAND 
IINTEGERIZ! ANO TEST co 1 
1UYE RATE ON STACK 
1CH!CK NUT TOKEN EQUA~ TO A 
1 CDHHA ANO GET NEXT NUMERIC 
1 FROM COHHANO STRING, ('TIME'), 
1EX1T PO~UH HODE 
1PERI£RYE R I 

!TURN OFF C~DCK HOMENURI~Y 

rUT! MUST BE MODES 4,5, OR 

1 I~~EGA~ RATE SPECIFIED 
1RAT£ OF • IS A~ID ~~~EGA~ 

IRATE o RATE * 2 (TO POSITION IN PLACE 
FOR THE C~OCK STATUS REGISTER), 

CSP) ,R2 1CD~YUT CODE TO A F~OATING POINT NUMBER 

HOY 

~OY 

BNE 
TST 
JSR 

+II A 
•• z 
JSR 

+SH~R 

'+Z 
MOV 

HOY 

JSR 

+INTST 
NEG 

~OY 

HOY 
HOY 

JHP 

•!SP) 1ZND HA~F OF FPI IS A~WAYS ZERO 
FPNBR•IB(RZ) o•(SP) 

FAC2(R51o•CSP) 1PUT 'TIME' ON STAt• 

FACI(RS),•(IP) 

SETC! 
(SP) + 
Ra, foSPO~SH 

R4o .. SPD~SH 

1TIME IS AVEADY F~OATED 
rFLOAT "TIME• 

rEXIT PO~UH MODE 

IMU~TIP~Y 'TIME' • •RATE• 
rEX!T PO~UH MODE 

CSP)+,FACI(R5) rPUT RESU~T IN FAC 

CSP)+ 0 FACZ(R5) 

PC, .. ENTERP 

IINTERG!ZE AND NEGATE NUMBER 
FAC2(R5) 

FACZ(R5),0ILPSP8 1PUT INTO B~OCK BU,ER/PRUET 

(SP)+,R2 
oUI,AI 

R!SAYE(RS),RI 

SETAl 

REGISTER, 
rUT •un• 
rC~OCK + INTERRUPT ENABL[ 81TS 

!RESTORE AI 

rSTART UP C~OCK AND CH[CK ~AST 

TOKEN EQUA~ TO A RIGHT PARENS, 
THEN RETURN TO TH[ BASIC 
INTERPRETER, 

75 00352 000137 ERARGI JMP II~~!GA~ ARGUH!NT 
000100G 

7b I 
77 10350 042572 FPNBR I 
78 00lU 0•1710 
7' 003bi! BililUil 
81 
81 en•• 0•1S111 
8i! 
83 
8• 
85 ,. 

,WORD 
,WORD 
,WOAD 
,IFNOF 
,Ill ORO 
,E~DC 
,I,DF 
,wOAD 
,ENDC 

102572 
101718 
I 
CYC51 
141511 

CYC58 
101511 

IF~OATING POINT 1111 
IF~OATING POINT 1118 
1rLDATING POINT I 

rF~OATING POINT •a 
rF~OATING POINT 5I 



I 
z 
3 
4 
5 

• 7 
8 
~ 

10 
II 
12 
13 
14 
15 
lo 
17 0Uoo 
18 0Bloo 

Zl 

Ul705 
011BBB4' 
0IIB0U 
IB50U 
nuee~ 

21 11481 114TJ7 
IIIBBB" 

Z2 
23 
Z4 
l5 11484 011B8BI~ 
20 
27 
i!S 
2~ 
30 
31 
32 
33 
34 
35 

114eo eeeeee~ 
11010 000aee~ 
00412 0ee000~ 

3o ae•lo 

37 11432 

38 ll43b 

3~ 
4e 
41 

4 
5 
0 
7 
8 
~ 

10 
II 
12 
13 
14 
15 
IO 
17 
18 ee44Z 
I~ 00442 

20 00450 

Zl 
22 
23 
2• 00454 
25 0045o 
2o ee•oe 
27 00402 

28 00470 
2~ 00472 

30 00470 

ll 00502 
32 00584 
33 00500 
34 00510 
35 00512 

30 00516 
37 00520 

01000e~ 
01142B' 
Uo5o7 
0eeeu 
1773U 
0Uoo7 
177350 
1152U 
lUIIe~ 
11Bel37 
neue~ 

0127~5 
000004. 
000e&2 
004737 
0e00~0G 

00~000~ 
000000G 
0ii01U~2" 
02~527 
000042 
00000ii 
101015 
BI270Z 
00001Z' 
010500 
000042 
001" 12 
005202 
00b000 
1Bl•e7 
0e57~7 
177274 
001775 
005B07 
1772~b 

,UTT~ 'HUT' CDMMANO PROCESSOR 

' , ............................................................ . 
' t 'HilT' COMMAND PROCUSOR' 

' t BASIC ~ORMI 
I 
t PURPOSE I HISTO~RAM • TIMED SCHMITT TRI~~ER, THE HUT ~UNCTION 

' ' ' ' ' ' ' MIST I 
MDV 

C~RB 

INPUTS 'NPTI' VA~UU FROM THE C~OCK PREIET/BU~FER 
INTO THE SPEC I nED BU,ER, BU~, ~HEN 8T *Z nRU, 
THE C~DCK MODE MUIT BE PUT IN 2 OR 3 TO 8E MUNINGFU~, 
TME ROB FUNCTION IS USED TO RETRIEVE THE DATA, 
THE 8U~FER IS A~~AYS CIRCU~AR AND THE DATA POINTERS 
INITIA~~y RESET BEFORE THE UHP~IN~ BEQINS, 

*HAXC+4,T3!R5) 

HilTON 

tENTRY POINT TO PROC!UOR 
t~OR ~IHIT CHECMS ON NPTS 

tTURN 0, ANY PREVIOUS~Y INITIATED 

1 HIITOaRAH UHP~ING, 
JSR PC, UPO~ENT 1 ENTER PO~ ISH MODE AND CHECM 

+BUFREI 
+UVER2 
+CKCM~N 

+I NTST 
,+2 
MDV FAC2!R5) 1 HSTNPT 

MDV !SP)+tHSTBUF 

!NCB H!STON 

JMP UCMRPAR 

1 FOR ENOUGH ARU TO WORK 
1 WITH AND THAT FIRST TOMEN 
1 IS INDEED A ~EFT PARENS, 
t~ET BUFFER ADDRESS FROM CDHMAND 
1 AND CHECM IT AGAINST THE 
1 DEnNITION UB~E, 
tR!IET BU"!R POINTERS 
tUVE BU,ER ADDRESS 
tCHECK NUT TOKEN EQUA~ TO A COMMA 
1 AND THE NEXT NUMERIC FROH 
1 FROM THE COMMAND, I 'NPTS•) 
1 INTER~IZE RESU~ T AND TEST uo5535 
t~UVE PO~ISH MODE 
tUVE 'NPTS' 

tG!T BUFFER DESCRIPTOR ADDRESS 

tARH TIMED UHP~ING 

tCHICM NUT TOMEN EQUA~ TO RI~HT 

PARENS AND R!TURN TO THE 
BASIC INTERPRETER, 

IO•OCT•74 BZIII138 PA~E 8 

1 ,SBTT~ 'WAIT' COMMAND PROCESSOR 

' ............................................................... 
' 1 'WAIT' COMMAND PROCESSOR 

' 1 BASIC FORMI CA~~ 'WAIT'!Nl 

' t PURPOSE! DISABLE FURTHER PRO~RAM EXECUTION AND WAIT UNTI~ 

' ' ' ' ' ' ' ' wAIT I 
~ov 

JSR 

+~ETNUM 
+INTST 
,+2 
CMP 

SHI 
•ov 
~ov 

SEQ 
INC 
~0~ 

acs 
wAIT31 TST 

SEQ 
C~R 

THE SPECIFIED EVENT •N• OCCURS, •N• IS DEFINED 
AS FO~~OWS 1 

N•e WAIT FOR C~OCM OVER,~DW 
N•l ~AIT FOR ST II TO FIRE 
N•2 WAIT FOR N•0 OR N•l 
NOS,1 1 2 ~ETURNS IMMEOUTE~Y 

OMAXC+4, T3!R5) 

PC,UPOLENT 

FAC2!R5)r*2 

una 
ICMIT~G,R2 

FAC2!R5) ,Re 

.. IT I 
R2 
~0 
WAIT I 
CKSTF~ 

OAIT3 
CKSTF~ 

tENTRY POINT TO PROCESSOR 
tFOR ~!MIT TESTS ON N 

tENTER PO~lSH MOO£ AND CHECM 

FOR ENOU~H AREA TO ~ORK 
WITH AND THAT FIRST TOMEN 
IS INDEED A ~E'T PARENS, 

tGET 'N' 
1 INTEGERIZE IT 
t~EAVE PO~ISH MODE 
tN>2 A~WAYS RETURNS IHHEDIATE~Y 

1 ADDRESS OF C~DCM/IT F~AG 

I N•t HUNS C~OCM OVERFLOW 
tASSUHE ST FOR NOW 
1 N•l HUNS ST OVERF~Ow 

1 N•Z HUN I ST OR C~OCK OVERF~O~ 

tC~EAR ·~~ ~LAGS NOW 

38 00524 000137 WAIT4t JMP '*CMRPAR tCMECM NEXT TOMEN tQUA~ TO A 
000000~ 

39 RIGHT PARtNS AND RETURN TO 
40 
41 00530 105712 •AITI I TSTS !R2) 
•2 00532 001770 SEQ WAIT I 

1 THE UIIC I NT!RPRETER, 
1 WAIT ~OR S~EC I 'lED ~~AG ON~ Y 

43 00534 105012 CLRB (RZ) tC~UR ~~AG 'OR NEXT TIME 
44 00S3b 000772 8R WAIT4 
OS \.,.. ,. 



I ' ,urn Ll'l CLOCK I~TERRU'f ROUTI~! 
2 ' J , ............................................................. 
4 ' s 1 LPI CLOCK INTEUU'T ROUTI~E 

• ' 7 111541 t~LI~T I 
I .. ., .. eun7 JIR PC, .. REGUV IIAYE Rio RZ, A~o RJ ON ITACK 

IIIIIIG • .. ., .. lli?BI MDV ICKI"G,RI 1UT IT/CLOCK 'LAG 
118112' 

II 11551 115717 TIT I .. LPICKI 1WAI THII A CLOCK OV!R,LOWt 
IIIIIIG 

II 11554 111411 IMI CLKI lYEII liT CLOCK 'LAG 
12 115S. IISZII INC Ill lilT IT 'LAG 
13 115•1 151711 CLKII 1118 .,,, .. , liEf "PR.RUTE 'LAG 

I IIIII ,. . ., .. U27J7 liT 11411oUL'ICKI I MODE ZERO O"IIATIONt 
111411 
IIIIIIG 

15 11572 IIIIU INE CLK4 INO 
1• IISU 142717 IIC •1717oULI'ICKI lYEII DliAILE CLDCK TIIEN 

111717 ....... 
17 •••az II57U CLM41 TITI HilTON I MilT OI'ERATION IN I'IIOGR!IIt 

IIIIIIG 
II ..... IIIIlS 8EQ CLKI I NOI TilT DRI TIIEN 
I' ... II IU7U MOY ULPIPioiiJ I READ PilEI IT /IUf'IR REG liTER 

IIIIIIG 
Zl ... I. IIUU MDV HITIU,,RI !GET HilT IU,U ADORUI 

117171 
21 ... 2. 111717 JIR ", .. ITDDAT 11TOII! DATA IN UIER'I IU,III 

II IIIII 
2Z IIUI 115JU DEC MITNPT IALL I'DINTS TAKENt 

1771U 
23 IIUI 111112 INE CLKI IND 
21 IIU2 1151'7 CLIII HilTON ICLUR HUT DONE 'LAG 

IIIIIIG 
25 .. .,. 115717 CLKII TIT I UOIIIDN 1DRI .EIIATON IN PIIDGR£11t 

II IlliG 
It ••••2 IIIIU IPL CLK2 INDI EXIT 
27 ••••• 152737 Ill u,•aLPIOIII 1RUD DIGITAL INPUT REGISTER 

111112 
IIIIIIG 

Zl IIU2 113783 MDV ULPIDlloiiJ 
II IlliG 

2' "'" 
115737 TITI •••cooN 1 CONVERT TO ICDt 
II IIIII 

31 .... z 111112 IN! CLKJ INDI TIIUT AI A PUll! BINARY NUMI!R 
Jl ..... 114717 JIR PC,eiCONICO ICDNVEIIT TO lCD 

IIIIIIG 
lZ IIUI 113712 CLKJI MDV .. DIISIU,,II2 I GET DRI IU,nR AODIIEII 

II IlliG 
31 .. .,. 114737 Jill I'Co .. ITOOAT 11TDRI OATA IN UIEII'I BUfFER 

IIIIIIG 
·)~I y 34 11711 115337 DEC UDIIINPT IALL PDINTI UKU 

IIIIIIG 

LPIZ Yll•ll RT-11 MACRO YMIZ• .. I••OCT•74 12111131 PAGE •• 

35 117 .. 111182 INE CLK2 IND 
Ull7 .. 115U7 CLRI .. DillON 1CLUR ORI DONE 'LAG 

II IlliG 
37 11712 111137 CLKZI JMI' 

111881G 
UIIESTOR IIIUTDRI REGUTUI AND UIT 

38 ' 3• eeeeu• ,END 1 END D' MODULE U 

f 
r 

f.: . ' 



~PU YBI•BI 
SY"80~ TA&~E 

SAO • iillllll10 
BUFR£1• ****** G 
CK~INT i0854BR 
CICRPARa ****** G 
C~KI UibUR 
C~Ka uauzR 
DRSBU'• ****** G 
END • aeuu 
ERBUF • ****** G 
ERRPOL• ****** G 
F AC 1 • aasua 
FPN&R 1110035bR 
GETBUFa ****** G 
GETV a ****** G 
MilTONa ****** G 
INT a ****** G 
t.PSDIBa *****• G 
MUC aiiiiii0111111R 
PC oXIIIBIIIIIIeT 
PS o 17771b 
RESTOR• ****** 
RTSON a ****** 
RISAYEo 112a&4b 
R4 onauea 
SAVFAta ****** G sue 1 nu7aR 
SP •UUIIIIb 
STOOATa ****** G 
TABLE • ****** G 
WAIT 01118442RG 
WA!H 111111111524R 
SPOLSHa *****'* G 
1 RPAR a ****** G 

U•OCT•U 02101138 PAGE •• 

8COON • ****** G 
CKCMGN. ****** G 
CKL.IP • ****** G 
CKSTFG iUIIZR 
C~KZ 10071ZR 
CONBCD• ****** G 
ORSNPTa ****** G 
[NTEiitPa ****** G 
r:-.NOR a ****** G 
ERRSYN• ****** G 
FACZ o IIIIIIU4Z 
GET o iUIIIIIIb 
GETQ,Ua ****** G 
GETV,Uia ****** G 
MS T&UF iUII eR 
INTST a ****** G 
LPSDASa *****'* G 
t.IAARA'fl ****** G 
POLENTa ****** G 
PUT o 00111114 
RESTRC:a ****** u •xneeee 
RZ •uee111ez 
R5 01118185 
SAVINT• ****** G 
S[TR 11811114RG 
SIIUYo 111124 
STOAXT• ****** G n •nnu 
••IT I 111538R 
SIR a ****** G 
,COMMA• ****** Q 

BEG • 181111 
CKCOMA• ****** G 
CKLIVA• ****** G 
C~KI 1115UR 
C~KS Ulb71R 
DE~ o UIIIUZ 
ORIO~ • ****** G 
ERARG UI35ZR 
ERfURG• ****** G 
EVAL. a ****** G 
'LOAT • **"'*** G 
GETAOD• **•*** G 
GET~UM• ****** G 
HUT 0813ebRG 
HIT NPT llllebR 
L.'SCI<Sa ****** G 
L.PSP8 • ****** G 
~UMSGN• ****** G 
POLRETo 810134 
REGSAV• ••**** G 
RETURN• 181217 
Rl oU81181 
R3 onn1n 
SAVE.Ri• ****** G sue UI152RG 
S!TRI lllll4R 
SSZUVo 1181112b 
STOVARe ****** G 
YARUVo 118122 
wAtn a1es12R 
IMLR • ****** G 
,LPAR a ****** G 

, ABS, 111001110111 11100 
1111111117U IIIII 

ERRORS DETECTED! Ill 
FREE COREl lelb7, WORDS 

~PSl YU•U 

Q 

5 
b 
7 
e 
q 

1111 
II 
12 
13 
14 
15 
II> 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
2b 
27 
28 

U•OCT•74 12112111 PAGE I 

, T!T~E ~PU VIIII•U 
1 ,SBTT~ ~PS MODU~E H 

DEt•II·~BEXAo8•~A4 BASIC KERNE~ Vl2•11 

COPYRIGHT (C) !'73, "TQ 
DIGITA~ EQUIPMENT CORPORATION 
"AY•ARO, MASUCHUSETTS 11754 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
CHANGE •ITHOUT NOTICE AND SHOU~O NOT BE CONSTRUED 
AS A COMMITMENT BY DIGITA~ EQUIPMENT CORPORATION, 
DEC USUMES NO RESPONSIBI~!TY FOR ANY ERRORS THAT 
"AY APPEAR IN THIS DOCUMENT 0 

THIS SOFTWARE IS FURNISHED TO PURc-HASER UNDER A 
I..!CENSE FOR USE ON A SING~E COMPUTER SYSTEM AND 
tAN BE COPIED (WITH INC~US!ON OF DEC'S COPYRIGHT 
NOTICE) ON~Y FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DEC, 

OEC ASSUMES NO RESPDNSI&!~ITY FOR THE USE 
OR RE~!AB!~!TY OF ITS SOFTWARE ON EQUIPMENT 
WHICH IS NOT SUPP~IED BY DEC, 

WRITTEN BYI RICK HUUY 
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~PS3 V01•01 

q 
10 
II 
12 
13 
14 
15 
1o 
17 
18 
1q 
20 
21 
22 
23 
24 
25 
2o 
27 
28 
2q 
30 
l1 
32 
33 
34 
35 
3o 
37 
38 
3q 
•a 
41 
42 

4 

5 

• 7 
8 
q 

10 
II 
12 
ll 
14 
15 
I& 
17 
18 
1q 

sene 
00002 

20 00004 

aeeee0 
000001 
00uu 
000003 
000004 
000005 
000000 
000007 

177770 
900207 
000134 

0B0022 
010024 
0B0Uo 
0U041 
00U42 
000050 
en1u 
0000U 

000eee 
0eee02 
000004 
00e00o 
000010 
000012 

177777 
080002 

21 00004 004737 
000000G 

22 
23 
24 
25 00010 000000G 
2& 00012 000000G 
27 00014 000-000G 
28 0001& 000000G 
2q 00020 000000G 
30 00022 0000l". 
31 0002• 052737 

000002 
000000G 

32 00032 01l703 
000000G 

3l 0003e 052&20 
l4 000~0 001002 
35 00042 ee•7e7 

000000G 

RT•II M~CRO VMU•I' lo•OCT•74 UU2tll P~GE 4 

' ,UTT~ RfGliTER AUIGN"ENTI ANO EQUATU 
t 
R0 u 
Rl ll 
R2 X2 
R3 n 
R4 l4 
R5 l5 
SP h 
PC l7 
t 
t GENERA~ EQUATES 
t 
PS •2 tPS o PROCESSOR STATUS WORD 
RETURN 217 1211 • RTS PC 
PO~RET 134 I 134 o JMP I(R4)+ 

' 1 BASIC USER'S EQUATES 

' VARSAV 22 tVAR SAVE ~OR ASSIGNMENT 
SSIUV 24 tSS! UVE FOR ASSIGNMENT 
sszuv ze tSU UVE ~OR ASSIGNMENT 
FAC1 40 tHIGH ORDER F~OAT!NG VALUE 
FAC2 42 tLOW ORDER FLOATING VALUE 
T 1 so tSHORT TERM TEMPORARY 
TZ u 1 SHORT TERM TEMPORARY , 
Tl •z 1 SHORT TERM TEMPORARY 
t 
1 BUFFER DESCRIPTOR EQUATES 
t 
BEG 
END 
PUT 
GET 
SAO 
DEL 

' 1 LIMIT 

' HAXDI 
MAXRI 
t 

' ' 

TEST 

,)lljQRO 
,WORD 

0 • ,o,sn TO BEGINNING OF BUFHR POINTER 
2 tOFFSET TO END OF BU,ER POINTER 
4 tOFFSET TO PUT DATA POINTER 

• tOFFSET TO GET OATA POINTER 
10 tOFFSET TO BAD DATA FLAG 
12 tOFFSET TO DISPLAY DELTA X 

177777 tU5l5 
2 t2 

'DIR• COMM~ND PROCESSOR 

, ............................................................ . 
' 1 •DIR• COMMAND PROCESSOR 

' 1 BASIC FORMI 

' 1 PURPOSE 1 RHO 

' t 
t 

' t 
' ' t 
t 
t 
DIRt 

JSR 

tGETNUM 
tSAVFAC 
tCKCOM~ 
tGETV 
•CKCOMA 
'•2 
BIS 

MOV 

BIS 
BNE 
JSR 

DIGITAL INPUT REGISTER, IF N•0, INPUT IS 
FOUR BCD DIGITS CONVERTED TO F~OATING POINT, 
IF NU, THEN THE BINARY RESULT READ FROM THE 
REGISTER IS DIRECTLY CONVERTED TO ~ FLOATING 
POINT NUMBER, THE REGISTER RHO IS ACCDM• 
PLISHED VIA AN 'INTERNAL LOAD' REQUEST AND 
DOES NOT RESPOND TD INTERRUPTS, THE RESULT IS 
P~ACED IN 'V~R•, WHERE 0 co VAR co o5535 1 

THE NEW CSR REGISTER SETTING IS RETURNED IN NEWCSR, 

HrU~PSDRS 

ULPSDI8,~3 

(SP)t, (SPit 
OIR I 
PC, CONBCO 

tENTRY POINT TO PROCESSOR 
tENTER PO~ISH MODE AND CHECK 

FOR ENOUGH A~U TO WORK 
WITH AND THAT FI~ST TOKEN 
18 INDEED A LEFT PARENS, 

tGET 'N' IN COMM~ND 
tSAVE FAC ON SUCK 
tCHECK NEXT TOKEN EQU~L TO A COMMA 
tCA~CULATE ADDRESS OF 'V~R' 
tCMECK NEXT TOKEN EQUAL TO A COMM~ 
tLEAVE POLISH MODE 
1 ISSUE AN INPUT LOAD COMMAND 

tREAD DIGITA~ INPUT REGISTER 

1 WAS No81 (I, E, READ BCDTI 
JNDI READ STRAIGHT BINARY 
tCONVERT BCD TO BINARY 

3& 000Qb 004737 DIRII JSR PC,UFLOAT 1 F~DAT RESULT 
000000G 

37 00052 004737 JSR PC,USTOVAR tSTORE RESU~ T IN •VAR• 
000000G 

38 0005& 004737 JSR PC, ••ENTERP tGET ADDRESS WHERE STATUS R[GISTER 
000000G 

3q 00002 000000G •GETV WILL END UP, 
•0 000&4 OIR21 
41 000&• 013701 MOV fO~PSORS,~3 t GET STATUS REGISTER 

000000G 
•2 00070 DIR31 
43 00070 004737 JSR PC,oo,LOAT tFLOAT IT 

000000G 

•• 00074 000 ll7 JMP USTORXT tSTORE RESU~ T, CHECK LAST TOKEN EQUAL 
000000G 

•5 TO ~ ~IGHT PARENS AND ~ETURN 

•• TO THE BASIC INTERPRETER, 

3~ 

,/ 
I~ A 



I 
z 
3 
4 
5 

• 1 • 9 
II 
II 
IZ 
u 
14 
15 
,. 81111 
17 IIIII 

19 
ill 
i!l 

IIZ?.S 
..... 1 • 
.... u 
184737 
lleiiiG 

1 ,IITTL 1 0011• COMMAND PIIOCUIOR 

' ............................................................. 
•OaR• COMMAND PROCESSOR 

UIIC FORMI CALL •OOR 1 (M,N,NIWOOR) 

PU~POIEI WRITE DIGITAL OU"UT REGISTER, SELECTED IITI IN 

00111 
MDV 

THE R!IIIITER MAY IE lET OR CLUII£0, I' M•lo lET 
IITI IN REGISTER, IF Milo CLEAR IITI IN 
~UlSTER, •N• IS THE liT "TTERN TO lET Oil CLEAR, 
THE NEW REIULT IN THE RUIITER II RrTURN£0 AI A 
FLOATING POINT NUMBER IN N[NDO~, 

•MAXO, TlCIIS) 
1INTRV POINT TO PROC£11011 
!FOR LIMIT TEST OF •N• 

i!i! IIIIi! 118111G 
23 11114 IIUIIG 
i!G 1111' IIIIIIG 
25 UIZI IIIIIIG 
i!• 

tGETNUM 
tUVFAC 
+CKCMGN 
tlNTIT 

liNTER POLIIH MODI AND CHECK 

FOil ENOUGH AIIU TO WORK 
WITH AND THAT FIRST TOKEN 
II INDEED A Ll" PARENS, 

1GET 1 M1 IN COMMAND 
1UVE FAC ON STACK 
!CHECK NUT TOKEN EQUAL TO A 
1 COMMA AND GET •N• IN COMMAND, 
I INTUIIIIZI RESULT AND TUT 

il7 
21 
29 
31 

31 IIUi! 
3i! aeu• 
33 lllh 

34 IIIIi! 
35 11104 

3. 11158 

37 81154 
31 IllS. 

39 311U 

•• 

118881G 
eeeu•• 
IIUU 
11114i! 
nzu• 
eeun 
B51]37 
II IlliG 
eeeau 
841337 001111 
IIIIIIG 
114737 001121 
IIIIIIG 
IIUIIG 
113713 
IIUIIG 
IIIIU 
1777U 

+CKCOMA 
,u 
MDV FAC2CRS),R3 

BIS (IPI+o CIP)+ 
BNE DORI 
BIS R3oULPIOOR 

Ill DOR2 
llC 113, ULPIQOR 

Jill PC, •tENTERP 

tGUV 
HOY ULPIDOII,R3 

JMP Dill] 

' ••5535, 
!CHICK NUT TOKEN EQUAL TO A COMMA 
1LUYE IN POLISH MOO[ 
1GET •N• 
IM•I7 CI,E, lET IITI IN IIEGIITER71 
1 8NE MUNI CLUR liT I 
1 BIQ MUNI lET liT I 

1CLUR BITS 

1 GET ADDRUI D' NIWDOR 

!RETURN NEW OU"UT R!GIITEII lETTING 

AND CLEANUP, 



I 
z 
l 
Q 

5 
0 
1 
I 
9 
IB 
II 
IZ 
13 
14 
15 
lo 
IT 
18 
19 
ze 
Zl 
zz 
Zl 
24 
25 
z• 
21 
Zl 
Z9 
]0 

Jl 011•• 
lZ 0110. 012737 

000440' 
00USIG 

ll 00174 012137 
000200 
000000G 

]4 00Z02 01ZTo5 
000000' 
e0eeu 

35 0azu 105037 
0a00UG 

lo 00214 042137 
neue 
010000G 

37 01222 014737 
00UUG 

38 
)q 

40 
41 uzz• 010000G 
42 
43 
44 00Z30 0a0e00G 
45 00Z32 000000G 
ao 
47 00ll4 000000G 

' I 
'DRI• COMMAND PROClUO~ 

, ............................................................ . 
I 
1 'DRS• COMMAND PROCUSOR 
I 
1 BASIC FDRMI 
I 
1 PURPOSfl DIGITAL READOUT SAMPLING, UMPLU THE DIGITAL 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
DRS I 

HOY 

MOY 

HOY 

CLRB 

JIR 

+GETBUF 

+BUFRES 
+UVER2 

+CKCHGN 

INPUT REGISTER IN A SIMILAR FASHION AS THE 
RTS FUNCTION, WHEN Moe, EACH TIM£ THE CLOCK 
FIRES COR IT, •HICH CAN TRIGGER THE CLOCK), 
THE DIGIUL INPUT REGISTER IS RUD, POSS18LY 
CONYERTED FROM BCD TO BINARY !DEPENDING ON THE 
'MODE•), AND STORED IN THE CIRCULAR BU,ER BUF, 
THE CIRCULAR BUFFER POINTERS ARE INITIALLY RESET 
BEFORE THE SAMPLING OPERATION BEGINS, 

IF THE DRI IS NOT CLOCK DRIVEN, Moe, IT MAY BE 
DRIYEN 8Y DIGITAL INPUTS, I,E, WHENEVER A NEW 
YALUE II RECE!YED BY THE INPUT REGISTER, THE YALUE 
II RUD AND STORED IN THE BUFFER BUF, 

IF THE •MOOE••e, THEN RUD BCD OTHERWISE RUD BINARY 
DIRECTLY, IF 'NPTS• II GIY!N AS ZERO, DISABLE 
THE SAMPLING, 

THE NEW SETTING OF THE D!G!UL CONTROL STATUS 
REGISTER IS RETURNED IN N!WCSR, 

1ENTRY POINT TO PROCESSOR 
*DRS! NT, "DRI!VA 1 !NT, ENTRY POINT, 

lAND PRIORITY, 

'*DR SON IITOP ANY PREVIOUS DRS OPERATION 

1ENTER POLISH MODE AND CHECK 

1 FOR ENOUGH ARU TO WORK 
I WITH AND THAT FIRST TOKEN 
1 IS INDEED A LEFT PARENS 
1GET BUFFER ADDRESS FROM COMMAND STRING 
1 AND CHECK IT AGAINST THE 
1 DEnNIT!ON UBLE, 
1RU£T BUFFER POINTERS 
1SAVE R2 ON ITACK SINCE IT HAS THE 
1 BUFFER DESCRIPTOR ADDRESS, 
1G£T 'MODE' AND SAVE ON STACK 

LPSl V01•01 

48 eezlo 000000G +UVFAC 
49 00240 000000G +CKCMGN 1CHECK NEXT TOKEN EQUAL TO A COMMA 
50 ' AND GET NPTS AND !NTEGERIZE 
51 00242 000000G +INTST I MAX ALLOWABLE NBR POINTS IS 
52 I .5535, 
53 00244 0000S0G +UV!NT 1UVE NPTS AS AN INTEGER ON THE STACK 
54 0024• 000000G +CKCMGN rCHECK NEXT TOKEN EQUAL TO A COMMA AND 
55 ' GET •M", 
So 00250 000000G +UV~AC rSAVE IT ON THE STACK 
57 00252 000000G +CKCOMA 1CHECK NEXT TOKEN EQUAL TO A COMMA 
58 00254 000000G +GETV rGET VARUBU ADDRESS OF NEWCIR 
5q 0025• 000260' •• z rUAYE POLISH MOO£ 
60 00200 05Z62o SIS CSP)+, (SP)+ rM•e? 
01 00262 001403 SEQ ORUI rYES I ORS IS CLOCK DRIYEN 
62 002•• 112700 MOVB 11oR0 r SET ORSON ON EX IT EQUAL TO PLUS NON• 

000001 
63 00270 000402 BR ORUZ ' ZERO VALUE, 
64 0027 2 012700 OR 50! I MOV 1•1, R0 rM•a, SET DRS ON EXIT EQUAL TO NEGATIVE 

177777 
65 ' NON•ZERO VALUE INDICATING DIGITAL 
6. ' INPUT L.OAOING, 
67 0021> 012.67 ORS021 MOV ( SP) +, ORSNPT JNBR OF POINTS TO TAKE 

000000G 
68 00302 00UZ0 8EQ DRS05 riF ZERO, DISABLE SAMPLING 
bq 0030• U5UT CLRB .. BCDON 1 ASSUME BCD MOO£ 

000000G 
70 00310 052o2• B!S !SP)+o (SP)+ rGET MODE (BCO/SINARY) 
71 00312 001402 SEQ ORS03 rBCO 
72 00314 105237 !NCB '*8COON rRUD BINARY 

000000G 
73 00320 012.67 DRSUI HOV (SP)+ 0 0RSBUF rUVE BUFHR OUCR !PTOR ADDRESS 

000000G 
74 00324 110037 MOVB R0, ••ORSON rSET DRS OPERATION GOING 

000000G 
75 00330 100403 8M1 DRSU rCLDCK DR1VEN1 
7b 003l2 052737 B!S 1100,ULPSORS rYES I ENABLE INPUT INTERRUPT ENABLE 

0001011 
000000G 

77 00140 0001•7 DRS041 JHP DIRZ rRETURN STATUS REGISTER TO CALLER 
177520 

78 ~03•4 06270o ORS051 ADO ••·sP rCLEAN UP STACK 
000006 

7q 00150 000773 BR DRSU rRETURN STATUS REGISTER TO CALLER 
80 

~I 
(I,' 

.\ 

\ 
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~PS3 Vll•ll 

I r ,IITTL "UL• COMMAND PRDCUIDR 
2 ' . l , ............................................................ . 
• ' 5 1 •R£~• COMMAND PROCUIOR 

• ' 7 1 UIIC 'ORMr CALL 0R£~ 0 (1oDIRI 
I ' • II 
II 

1 PURPOI£1 
I 

' 
C~OS! OR OPEN RELAY •s•, THE COMMA NO OPENS RELAY 

•S• CS • I OR 21 I' 0 DIR 0 IS EQUAL TO ZERO, 
OTH!RWUI IT CLOSU IT a 

12 
ll 
II 

15 

lfo 
17 
II 

81352 
18352 

IIlio I 

1127U 
811812' 
eeeeu 
81071.7 
eueuG 

I' 18lfo4 IIIIIIG 
21 IUU IIIUIG 
21 11371 IIIIIIG 
lZ 11372 111181G 
2J 
a a 
25 11374 181l7fo' 
lfo lll7fo 0127U 

eeeei8G 
l1 

I 
RELI 

MOV 

JSR 

+GUNUM 
+INTIT 
+SAVINT 
+CKCMGN 

,+2 
MDV 

21 , .. ez euu2 MDV 
2' 81114 lllllfo ILl 
le n••• eeuez RoR 
ll 11011 113411 ICI 
l2 18012 115213 INC 
ll 
l4 18414 85"565 RILII III 

181842 
111841 

n 114lZ II!Ul 8£Q 
]fo 11424 15271] 1118 

181181 
l1 114Je eeeau aR 
31 81U2 102113 RELll I%CI 

IIIII I 
l' I IIlio 1111]7 REL21 JMP 

BII881G 
41 
41 
42 11442 181137 ERARGI JMP 

eeeeeeG 
u ' 

' ,II TTL 
I 

•MAXR, TlCR5) 

PC,POLINT 

•vsoRS,Rl 

CIP)+ 1 R2 
UARG 
R2 
R£LI 
Rl 

1£NTRY POINT TO PROCESSOR 
rPOR LIMIT CHECK ON •a• 

rENTER POLISH MOO! ANO CHECK 

'OR ENOUGH AREA TO WORK 
WITH AND THAT nRST TOKEN 

I II INDEED A LEFT PAUNI, 
rGIT NUMERIC ,ROM COMMAND ( 0 1°) 
I INTEGERIZ! AND TEST ca2 
ri.VE •a• ON THE STACK 
rCH!CK NUT TOKEN EQUAL TO A COMMA 
1 UD GIT NUT NUMERIC ,ROM 
1 COMMAND STRING, 
1 LEAVE POL IIH MODE 
rAODR£11 0, LPI DIGITAL 1/0 

I STATUI REGISTER, 
rGIT AlLAY NUMBIR C•l•) 
1 ARG ERROR 1 RELAY NUMBER NOT I OR 2 

rRELAY •1 IELECT£0 
IRILAY Ul POINT TO LE'f IVT£ IN 
1 STATUS REGISTER 

PACZ(R5) ,HCICRSI riiT OR CLEAR PLAG7 

RILl 
u.cu1 
REL2 
u,CRJI 

.. CKRPAR 

.. ERURG 

rCLEAR 
rSET RELAY •s• 

rRU!T RELAY •a• 
rMAK£ lURE LAST TOKEN II A 0 ) 0 

1 AND RETURN TO THE IASIC 
I INTERPRETER, 
rARG ERROR 

ORI INTERRUPT ROUTINE 

, .........•................................................... 
' 1 DRS INTERRUPT ROUTINE 

' neu• ORSINT 1 ...... 180737 JSR 
~BeUIG 

PC, .. REGUY rUVE Re, R2, AND RJ ON STACK 

• 811152 8137U MOY .. LPSDIB,Rl rRUO DIGITAL INPUT REGISTER 
neeeeG 

18 ae•5• 185737 TSTB .. ORSON rORS OPERATION IN PROGRESS? 
neeee; 

11 814U 883410 ILE ORS4 1N01 DISABLE INTERRUPTS AND EXIT 
12 880fo• 105737 TSTB .. BCD ON rCONYERT TO BC07 

0eeeeeG 
13 08471 nteez BNI DRS I I NOI TREAT AI A PURE BINARY NUMBER 
14 88472 BI07H JSR PC, CONBCD rCONVERT lCD TO BINARY 

eeeeeeG 
15 8807fo Ble782 DRSII 

BU8B8G 
MDV DRSIUF ,R2 riTOAE DATA IN USER'S BUFF!R 

1fo 81582 8807H JSR PC, •UTOOAT 
88800BG 

17 01500 la53H 
eeeaeeG 

OEC DRSNPT rALL POINTS TAKEN7 

18 00512 081807 BNE DRU rNO u 81510 185037 ORSOI CLRB ••ORION ICLUR ORSON OONE FLAG 
eeeeeeG 

ZB 80520 002737 BIC *Ill, "LPSORS 
enue 

JDIUILE OIR INTERRUPT ENABLE 

eaeeee; 
21 0052fo 088131 ORSll JMP 

0100B8G 
OUEST OR rRUTORE R!GISTERI AND EXIT 

22 U5Jl e521l7 ORS21 BIS • Ul, .. LPIORI IRI•ENAILI INTERRUPT !NABLE an 
888181 
UIUBG 

Zl 88508 800172 BR ORU rRUTORE R!GUTERI AND EXIT z• ' 25 810BBI' • END 1 END OF MODULE U 

Jj 



LPSl VU•BI AT• II MACRO VMU•n lo•OCT•74 IZIBZill PAGE'+ 
SYMBOL T4BLl 

840 • eeeeu !COON • ****** G 8EQ • I IIIII 
BUFRU• ...... G CKCMGNo ****** G CKCOMAo • ••••• G 
CKRP4Ro ****** G CONBCOo *****• G OEL • llllli 
OIR 08101QRG O!Rt eeeeaoR OIR2 eeeeuR 
OIRJ 100871R OOR I081BIRG OORt UIIQQR 
OORZ 080150R ORS 108hi>RG ORIBUF• ****** G ORSINT 080QQoR ORSIP o ****** G ORSIVAo ****** G ORSNPTo ****** G ORSON o ****** G ORiel 88127ZR 
ORS0i 001Z71>R ORSel 000lZIR ORI84 UeJQIR 
OASIS 000JQQR ORS! IU471>R ORSZ UB5l2R 
ORSJ 0005ZbR ORU IIB51QR ENO • 111112 
ENTERPo ****** G ERARG 1114Qi!R ERBUF o ...... G 
ERNOR o ...... G ERURGo ****** G ERR POLo •••••• G 
ERRSYNo ...... G £VAL • ****** G 'ACI • eeeue 
FACi! • 081842 FLOAT o ...... G GET • ...... 
GET400o ...... G GETBUFo . ..... G GET04To •••••• G 
GETNUMo ...... G GETV ....... G GETV4Ro . ..... G 
MISTON• ...... G !NT • •••••• G INTIT • ****** G 
L.PSO!Bo ****** G LPSOORo *****• G L.PSORSo •••••• G 
MAXO eeeeeeR MAXR eeeeezR NARR4Y• ****** G 
NUMIGNo ****** G PC •xeeeeer POLE NT• ****** G 
POL.RET• IIIIJQ PS • 177771> PUT • 111114 
REGUV• ****** G REL 8ell52RG RELI llli14R 
REL.i! 1084JI>R RELJ IU4]i!R RUT OR• ****** G 
REITR2• ****** G RETURNo IUUT ATSON • ****** G 
AI •UBBUI Rl •1111881 Ri! •1111112 
Rl •xee00n RQ oxeeeee4 RS •ueeees 
SAVER2• ****** SAV'ACo •••••• SAYINTa ****** 
SP •1081081> SSUAVo IIUi!Q SSZUV• 181121> 
STOOATo ...... G STORXTo ······ I TOVAR• ...... 
TABLE • ...... G T I • eeuu T2 o IIIS.I 
n • BIIIU VARUVo 111122 , COMMA• **"*** 
,L,PAR • •••••• ,AII"AR • ****** , ABS, eaaeaa 801 

188542 981 
ERRORS DETECTED! I 
F~EE CORE 1 17'"· OOROS 

~PS3,~Pto~PS3 

4 
5 

• 7 
8 

' II 
II 
12 
ll 
14 
15 
II> 
17 
IB 
lq 
ze 
21 
22 
23 
24 
Z5 
21> 
27 
Z8 

, TITL.E L.PU Vll•ll 
1 ,SBTT~ L,PS MOOUL.E U 
I 
1 DEC•II·~BEU•B•L.AS BASIC KERNEL Vl2•11 
I 
1 COPYRIGHT CCl 1'7loi'T4 
I 
OIGITA~ EQUIPMENT CO~PORATION 
~4YNARO, MASSACHUSETTS 11754 

TME INFO~MATION IN THIS DOCUMENT IS SUBJECT TO 
CMANGE •IT~OUT NOTICE AND SMOULO NOT BE CONSTRUED 
AS 4 COMMITMENT BY DIGITAL EQUIPMENT CORPORATION, 
DEC •SSUMES NO ~ESPONSIBI~ITY FOR ANY ERRORS THAT 
~A Y APPE•R IN THIS DOCUMENT, 

TMIS SOFTOA~E IS FURNISHED TO PURCHASER UNDER A 
LICENSE FO~ USE ON A SINGL.E COMPUTER SYSTEM AND 
CAN BE COPIED (OITM INCL.USION OF DEC'S COPYRIGHT 
NOTICE) ONLY FOR US£ IN SUCH SYSTEM, EXCEPT AS MAY 
OTMER•ISE BE PROVIDED IN W~ITING BY DEC, 

DEC ASSUMES NO RESPONSIBIL.ITY FO~ THE US£ 
OR RELIABILITY OF ITS SO,TWARE ON EQUIPMENT 
loMICM IS NOT SUPPL.HO BY OEC, 
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I 
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l 
4 
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• 7 
a 
• 19 
II 
12 
ll 
14 
15 
Ia 
17 
18 
u 
ze 
21 
l2 
23 
24 
25 
28 
27 
28 
2• 
le 
31 
32 
n 
30 
35 
le 
l7 

Yll•ll RT•II MACRO YMIZ•n a•OCT•14 12113111 PAGE 2 

' 

,SITT~ CONTENTS OF HOOU~E .. 
THE FOUO"ING COMMAND PROCESSORS EXIST IN THIS MOOU~U 

C~RO 
PUTO 
on 
FSH 
OXY 

0 SBTTL PROGRAM G~OU~S 

G~OU~S REQUIRED FOR COMHUNICH!DN ~ITH THE BASIC 
I NTREPRETER, 

,G~OBL 
,G~OB~ 
,G~OB~ 
,G~OBL 
,G~OB~ 
,G~DBL 

ERRPO~, ERRSYN, ERRARG 
EYA~, GETYAR 1 STOY AR 
!NT, ,COMHA,RPAR 
NUHSGN, ,~PAR,I!R 
IH~R, SOYR, SPO~SH 
DISP~ Y 

G~OULS REQUIRED FOR COMMUNICATIONS ~ITH THE VARIOUS 
LPS MODULES, 

,G~OB~ 
, G~08~ 
,GLOBL 
, G~OBL 
,G~D8~ 
, G~DB~ 
,G~OBL 
,G~OB~ 
,GLOB~ 
,GLOBL 
,GLOBL 

TABLE 1 NARRAY ,FLOAT 
POLE NT, GETAOD,GUNUH 
CKCMGN 1 IN TIT, GUY 
GETBUF 1 REGIA¥, !RNOR 
STORXT 1 CKRPAR, £R8UF 
CKCOHA 1 ENT!RP, STOOAT 
GET OAT, RTSON, ORSON 
SAYER2, IAYF AC, RESTRZ 
RESTOR, HISTON 1 BCOON 
CONBCO, 8UFRESo ORSNPT 
SAY INT 

GL08A~S REGUIUO FOR CO"MAND PROCESSORS 

1 G~08L CLR0 1 PUTD 1 DU 1 FSH,OXY 

G~DULS FOR DEVICE AODRUSU 

,GLOBL LPDISS,LPDIU,LPOISY 

JGLOBALS FOR INTERRUPT VECTOR AND PRIORITY, 
,GLOBL LPSIH 1 LPSIP 



LPS4 V01•01 RT•II MACRO VMU•IIq lo•OCT•74 12113131 PAGE 4 

' ,UTTL R£GIST!R AUIGNM£NTI AND UUAT£1 

' e80U0 Re u ' 4 008001 Rl II 
5 aeaeu R2 H 
b 000003 Rl u 
7 e0n04 R4 14 
8 100005 R5 X5 
q 00000b SP h 
10 e00Ba7 PC X7 
II I 
12 1 GENERAL EQUATES 
13 ' 14 17777b PS •2 1PI • PROCESSOR STATUS WORD 
15 108207 RETURN 217 1217 • RTS PC 
lb 000134 POLRET 134 1134 o JHP f(R41• 
17 ' 18 r BA&IC USER'S EQUATES 
I' ' 20 800022 VARUV zz rVAR UVE FOR ASSIGNMENT 
21 000824 SS!SAV 24 rUI UVE FOR ASSIGNMENT 
22 08012o suuv ze 1112 SAVE FOR ASSIGNMENT 
23 081840 FAt I 41 !HIGH ORDER FLOATING VALUE 
24 080842 FACZ 42 I LOW ORDER FLOATING VALUE 
25 1180144 RIIAVE 44 IRI SAVE LOCATION 
2e 118040 RIUVE 4o IRI SAVE LOCATION 
27 010158 R2SAVE 50 rR2 SAVE LOCATION 
28 080052 R3SAVE 52 rR3 SAVE LOCATION 
2' 0eeese T I ,. IIHORT TERM TEMPORARY 
30 eae1u T2 u riHORT TERM TEMPORARY 
31 eaeaei! Tl u !SHORT TERM TEMPORARY 
32 ' 33 r BUFFER DESCRIPTOR EQUATES 
34 ' TO 35 000100 BEG 10F"ET BEGINNING OF BUFFER POINTER 
3o ea0ae2 END 10,5ET TO END OF BUHER POINTER 
37 000U4 PUT 4 rOFFSET TO PUT DATA POINTER 
38 000006 GET 0 I OFFSET TO GET DATA POINTER 
3' 010010 BAD II I OFFSET TO BAD 04TA FLAG 
40 000012 DEL IZ IDFFIET TO DISPLAY DELTA X 
41 ' 

'~-
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' ' DISPLAY TA8LE EQUATES 

' 4 ae00ee OSTY rBUFHR START ADDRESS FOR Y 
5 000002 OSTX rBUFFER START AOORUS FOR X DR 
0 ' X POSITION ON FACE OF CRT, 
7 000004 OPTY 4 rBUFHR POINTER FOR Y 
8 00000e OPTX b IBUFFER POINTER FOR X OR X INCREMENT 
q 080010 OTNPTS Ill 1NBR OF POINTS (TOTAL) 
10 000012 DLNPTS 12 1NBR OF POINTS (RUNNING) 
II 000014 OS~ 14 rOISPLAY ON/OH SWITCH 
12 000015 osx 15 rSWITCH FOR X INCREMENT OR X BUFFER 
13 nee to ONPTI to IINITIAL •N• (NBR OF POINTS PER CALL 
14 000020 ONPTR 20 rRUNNING VALUE FOR •N• 
15 0000U 0 IS INC 22 I Y I C X) BUHER INCREMENT ON DATA 
lo 000024 DENDY 24 rENO OF ARRAY Y 
17 000026 DENDX 2o rENO OF ARRAY X 
18 I 
I' ' 20 1 DISPLAY TABLE FOR •o1s• AND •OXY• COMMANDS 
21 ' 22 00000 000000 RE5D!SI , WORD a, ra, a,a,a,e 

00002 000000 
00004 000000 
00000 000000 
00010 000000 
00012 000000 

23 00014 000000 , WORD a,a,e,a, e,a 
00010 000000 
00020 000000 
00022 00e000 
0002• 000000 
00020 000000 

24 ' 25 ' DISPLAY TABLE FOR •FSH• COMMAND 
2o ' 27 00030 000000 NONRES 1 , WORD a,e,a,a,a,a 

0il032 000000 
000]4 000000 
00Blb 000000 
00040 000000 
00042 000000 

28 00044 000000 ,WORD a,a,a,a,a,a 
00040 1100000 
00050 000000 
011052 000000 
0005• 000000 
0005o 000000 

29 ' ]0 ' L.I~!T TESTS 
l1 ' 12 00000 007777 MAXDI , WORD 7777 14895 

46 33 00002 007777 MAXCI ,wORD 7777 140'5 -~ ]4 00064 177777 MAX PI , WORD 177777 re5515 
lS ' 

\ 
!-.~~ 
~-

' 
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1 ,saTT~ •c~Ro• COMMAND PROCESSOR 

' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 1 •CLRO• COMMAND PROCESSOR 
I 
1 BASIC FORNI CALL °CLR0°(8U,,UZ!,SCAL!) 

' 1 PURPOSE! 

' ' ' ' ' ' ' ' I 
' ' ' ' ' ' ' ' ' ' ' ' I 
CLROt 

DEFINE DISPLAY IU,FER HAVING nXEO O!~Tl X VALUES, 
•eu,• IS THE NAME 0' THE IU,ER TO BE DISPLAYED, 
AND CONTAINS SINGLE ~ORO VA~UU, VALUES ~HICH 
FALL IN THE RANGE 4195 •• VALUE •• I ARE DIS• 
PLAYED ~HIL£ VALUES OUTSIDE THIS ARE NOT, 
THE •liZ£' 0, THE IU,FER IS THE NUMBER O' Y 
POINTS TO OlSP~U AND MUST BE ca TO THE NUMBER 
OEnNEO IN THE USE UO DIM COMMANDS, THE O[L Tl X 
IS CA~CULATED U U•ei"IIZ£• AND MAY BE ,RACTIONAL, 

IF "SCALE' a I, CLRO WILL SET ALL IU,ER VALUES 
TO •\ CNON•OISPLAYABLE VALUES), IF •SCALE' OOU NOT 
ae, CLRO OOU NOT CLEU THE ARRAY AND THE ORIG• 
INAL DATA IS MUL TIPLIEO BY 'SCALE', IN EITHER CASE, 
PUTO POINTERS ARE RESET TO POINT TO THE 
BEGINNING O' THE ARRAY, DATA IS ENTUEO INTO THE 
ARRAY THROUGH THE PUTO 'UNCTION, HOWEVER, A 
CLRD MUST BE ISSUED lEFOR! DATA II INITIALLY 
TRANB'ERR£0 TO THE ARRAY, 

A CLRD MUST BE ISSUED AT LUST ONCE BEFORE 
ISSUING THE PUTO, DIS, OR FSH FUNCTIONS, 

IIZ7e5 MOV 
JENTRY POINT TO PROCESSOR 
''OR LIMIT TUTING 0' 'SIZE" 

eeaau• 
eeaau 
114737 JSR JENTER POLISH MOO£ AND CHECK 
t11881G 

1 FOR ENOUGH AREA TO WORK 
1 WITH ANO THAT FIRST TOKEN 
1 II IN0££0 A LEFT PARENS, 

THE 

37 
ll 
J• .. 
41 
4Z 
4] 

44 
45 4. 
17 .. 

uue ...... , +GETBUF 1GET BUFFER AODRUS 'ROM COMMAND STRING 

81\U BIIIIIG 
11114 811111G 
1111• ...... , 
IIIII IBIIIIG 
II liZ 811181G 
81114 818eeeo 

o• Bille IIIUIG 
5a IIIli n1uz• 
51 IIIZZ 11Zee5 

neaee 
sz aau• 01Zee5 

0nn• 

+IU,RU 
+UVERZ 
+CKCMGN 

+INTIT 
+IAVINT 
+CKCMGN 

SAV"C 
,+2 
NOV CaP)+, TZCR5) 

NOV (SP)+, Tl CR5) 

1 AND CHECK IT AGAINST THE 
1 DUINITION TAIL£, 
JREIET SUfFER POINTERS 
JUVE R2 ON THE STACK 
JCHECK NUT TOKEN EQUAL TO A COMMA 
1 AND GET NUMERIC FROM COMMAND ('SIZE') 
JINTERGIZ! RESULT AND TUT ca •n5, 
,uv£ •au£• 
JCH!CK NUT TOKEN !QUA~ TO A COMMA 
1 AND GET NUMERIC FROM COMMAND !'HOD£•) 
lilY£ •SCALE• ON STACK 
1LUVE POLISH MODE 
1GET •SCALE" AND SAVE IT 

RT•II MACRO VMU•n h•OCT•74 IZIIllll PAGE e+ 

53 01132 1\2UI •ov CSP)+ 1 RI J;ET 'SIZE' 
54 Ull4 0BJUI BLE CLRDI IIIZE co I IS ILLEGAL 
55 01\H 112U2 NOV CSP)+,R2 1R2 POINTS TD BUFFER DESCRI~TOR ADDRESS 
511 01101 11120l NOV CRZI ,RJ 1GET START ADDRESS 0' BUFFER 
57 08142 0101115 MOV RI,RIUVECR5) 1UVE Rl THRU RJ FOR LATER USE 

181844 
58 U14e 1101b5 MDV RI 1 R\SAVECR5) 

eeeea11 
s• 11152 llll115 NOV RZ,R2UVECR51 

110158 .. 811511 110lb5 MDV RJ 1 RJUVE(R5) 
eeee5Z 

u IIIU IIU•• HOY ENO(R2) o•CIPI 'CALCULATE SIZE OF BUFFER 
110U2 

u Ill .. lbi3U SUB Rlr (IP) 1 !END AOORUS • BEGINNING AOORUS)IZ 
u 11171 IIUIII ASR CSP) 
bO 1817l 0210211 CHP RI.CIPI+ I'IIZE" <• BUFFER sun 
e5 10170 083402 BLE CLRDI JYESI CONTINUE 
bll U\7b IB01l7 CLROII JMP fi!RNOR 1 'SIZE' TOO LARGE 

081UIG 
117 11202 021021 C~RD\ I CMP A a, *4194-. 111 'liZ£' •• onu 

1101n 
u 10216 103028 BHII CLROl lYEII SET DELTA X •I AND FRACTION •• I • •• 71 AUlA BIZ7ae MQV ._ ... ,.(IP) 14ne POINTS ON X SCALE OF SCOPE 

llliiiU 
71 00214 IIU37 JSR R4rlnPOLSH !CALCULATE C4nii,/ 0 SIZE'l•l, 

IBUUG 
72 IlZZI 08U08G +IIR 'FLOAT O .. e, 
7l 00222 fdleaa•• +PUSHRI !NOW PUT 'SIZE' lACK ON SUCK AND 
74 ' FLOAT IT, 
75 10224 111eaeG +SIR 
7• 0122• neeeeG +SOVR 1 CIUF SIZEI'SIZ£ 1 ) 
77 01ll8 eeee&7a' +PUSH I 1PUSH A FLOATING POINT I, ON SUCK 
78 18232 nee0eG +SHLR , ... 
79 00234 1Ua54' +TRAFAC 1 TRANSFER RESULT TO THE FAt 
81 e0n• IIIIIIG +INTST JINTEGERIZE RESULT IN FAC 
81 08248 010242' ,+2 !LEAVE POLISH MODE 
82 08242 0\b510 HOY FAC2CR5),RI 11' INCREMENT oa, SET •I 

000102 
83 002o• 011 e12 8NE CLR02 
8• 01250 liZ 70S CLROll 

001811 
HOY II.,RI 1SET INCREMENT •I I lol, WITH FRACTION 

85 ' OF ZERO) 
h 01254 01b512 CLR021 HOY R2UVECR5),R2 JIAVE DEL U X FOR THIS BUFFER 

111851 
87 uzu 0101112 HOY RloD£LCR2l 

ueuz 
88 102U 11115411 MDV Ti(RS),•(IP) JPUT •SCALE• FACTOR ON STACK 

eeeeel 
89 01271 011154e HOY TI(R5)t•CSP) 

1010511 •• 81274 eeues 8NE CLR04 JIF AN INTEGER, 'LOAT RUU~T 

" 8127e 1157Ze TIT CSP)+ 
'2 IIlii U4437 JSR R4 1 111POLIH J'LOAT 'ICALE• HCTOR 

II IlliG 
4] e8]84 OO'tUG '"~ 

4h ... ,... 
\· 
. ~ 



~· 1131' nnu• 
~5 0UU Uh4' CLRDUt 

aaeuz 
~· 11314 eth•• 

lie liZ 
~7 BllZI 011.51 
98 
99 11322 017503 

100152 
IBI llZb 00'1737 

10011BG 
IB I llll2 01 b5U 

00U02 
112 lllb IIU•• 

1111•1 
Ill ll4Z 01U15 
100 1344 11~72' 
US lllU 100437 

I00001G 
II' 1352 00UIIG 
117 lll54 BBI35b' 
118 IllS. B IZHS CL~D71 

000Bb4' 
IIIIU 

1n n•• 100437 
IBIBIBG 

Ill 13 7B 111101G 
111 1nz 1eus•• 
liZ Ill?• IIIIIIG 
Ill lll7b 110011' 
114 0011 llb575 CL~Dbl 

0aee•z 
110152 

115 e•a. IUH5 
IIIISZ 
010052 

11• 141• 0u5ez 
000051 

111 a•ze azos•2 
111152 
011012 

118 U2b 101731 
I I' 0430 IZZbZb 
IZI e•lz BU511 

00014b 
121 1•1• aee!l7 

IIUIIG 
IZZ 
Ill ' 

,.z 
MOY 

HOY 

SEQ 

HOY 

JSR 

MOV 

MOY 

SNE 
TIT 
JSR 

+SIR 
,+2 
HOY 

JIR 

+IHLR 
+TRA,.C 
+INTST 
• +2 
MDV 

AOD 

MOV 

CHP 

BLOS 
CMP 
MOV 

tz• 1442 
tz5 au• 

122Ub CL~D51 CMP 
112HS MOV 
177777 
eeae•z 

1z• 1•s2 BBe?5Z 
127 ' 

~~ 

128 045• 012bb5 TRAFACI MOV 
011040 

I LEA YE POL ISH HOD£ 
2!S,lr•t8Pl tUV£ A 2ND CO'Y 0' •SCAL£1 ON 

2CSPl r•(IPl THE ITAC~o 

CLRD5 r•SCALE" "CTOR •AS !QUAL TO ZOO, 
r CLEAR OUT ARRAY 0 

tRlUVECR5loR3 rMULTlPLY DATA BY •SCALE" 'ACTOR 

PC,tt,LOAT r'LDAT I' DATA IS lb BITS, 

FAC2(R5l r•CSP) rPUT DATA ON STAC~ IN STANDARD 

'ACI(R5lo•CSP) 'LOATING POINT 'ORH, 

CLRD7 rDATA ALRUDY FLOAT£0 
( SP l+ r FLOAT NUMBER 
A4 1 tUPOLSH 

tMAXPo TlCR!) rRUU INTEGER TEST 

A4, ftiPDLSH rENTER POLISH HOD£ 

rMULTIPLY DATA BY 0 SCALE 0 ,.CTOR 
rTUNSHR RESULT TD THE FAC 
IINTEGERIZE IT 
1LUV! POLISH HOD£ 

'ACZ(R5)ofR3UVECRSlr SAVE NEW DATA 

tZrRlUVE(R51 rPOINTS TO NEXT DATA POINT 

R2UVECR51 rRZ rARUY DESCRIPTOR ADDRESS 

RlUVE(R5) 1 END(RZI 1END 0' ARRAY? 

CLRD4 
CSPl+r CSPI+ 
RIIAVECR5) 0 RI 

ftCKRPAR 

1 NOI CONTINUE 
rCLEAN UP STACK 
rRUTORE AI 

rHAME SURE LAST TOKEN IS A 0 ) 0 AND 

RETURN TO THE UIIC INTREPRETER, 

(SPI+.CSP)+ riGNORE "SCALf" ON STACK 
t•lo,.CZCR51 rSET DATA ELEMENT ••I CNON DISPLAYABLE! 

CLRDb 

CSP)o,FACICRS) rPOLISH ROUTINE TO TRANSFER SUCK 

129 DATA TO fAC, 
131 04U ll2bb5 MOV CSPltrFAC2(R5) 

110042 
Ill 04U 111134 POLRET rRETUAN IN POLISH MODE 

132 ' 
133 0Qbb 01b5Qb PUSHR01 HOV ~0SAV!(R5lo•(IPI rPOLUH ROUTIN! TO PUSH RIUV! CSIZ!) 

110044 
134 
llS 1472 110134 POLRET 
13b r 
137 0474 llo74o PUSHBI MOV FPS+2o•(IP) 

000010 
138 0510 01o74b MOV FPSr•CSP) 

100002 
139 0504 00113• POL~ET 
1•0 , 
1•1 050o ~•1000 FP&r ,•o~o 041Uir0 

0510 001001 

r ON THE STACK, 
rAETUAN IN POLISH MODE 

rPUSH FLOATING POINT 8, ON STACK 

rRETUAN IN POLISH MODE 

rFLOATING POINT e, 

Y7 



I 
2 
J 
4 
! • 7 
a 
• II 
II 
12 
u 
10 11512 
15 11512 1127.S 

111 .. 4' 
IIIIU 

t• 11!28 114737 

17 
II 
t• 

IIIIIIG 

21 11!24 IIIIIIG 
21 
22 
2J II!U IIIIIIG 
21 IISJI IIIIIIG 
2! 
U 11552 IIIIIIG 
27 11554 IIIIIIG 
21 IISU 181!41' 
z• 1154t u•su 

111142 
Jl 11!44 114757 

IIIIIIG 
ll 11551 111157 

IIIIIIG 
J2 
J3 

I 
2 
J 

• 5 

• 7 
a 
• II 
II 
12 
u 
14 
15 
I. 11554 
17 11554 euas 

11157Z' 
nees• 

I 
I 

,IITTL 1 PUT0 1 COMHAIID PRDCIIIOII 

, ............................................................ . 
I 
1 1 PUTD 1 CDMHAIIO PIIOCUIOR 
I 
1 UllC ,ORHI CALL 1 PUT01 (1UF,Y) 
I 
1 PURPDI£1 
I 

PUT DATA POIIIT •y• IIITD BU' IN IEIUENTUL ORDER, 
WHERE U!l! •• Y •• 1 1 THU ,UNCTION DDU IIOT 
INITIATE A DUPLAY, IUT RATHER JUIT INT£RI A 
DATA POIIIT INTO THE IPICI'I!D ARRAY, 

I 
I 
I 
PUTDI 

HOY aMAXPo TJ(R!) 

JaR PC, .. POL!NT 

tGETBU, 

tUVIRZ 
tCKCMGN 

tiNTIT 
tRUTR2 
,.2 
HOY 'AC2(R!I oRJ 

JIR PC,•UTOOAT 

JHP .. CKRPAR 

!ENTRY POINT TO PROC!IIOR 
''OR L.IMIT TUT%1111 D' •y• 

liNTER POL.UH HOD£ AND CHECK 

I ,OR !IIOUGH ARU TO WOIIK 
1 WITH AND THAT 'IRIT TOKEN 
I II INDEED A LIFT PARENS, 
1GET IU"IR ADDRUI FROM COHMAND ITIUNI 
I AND CHICK IT AGAINST THE 
I DI'INITIDN TAIL!, 
IIAVI R2 ON THE lUCK 
1 CHECK NEXT TOKEN EQUAL. TO A COHMA 
1 AND GET NUMERIC 'ROM COMMAND l'V'l 
1INTEGIRUE RUULT AND TEST ca •sslS, 
1RIITOR! 112 
IEXIT PDL.IIH MODE 
11TDRI RUULT NON 

IMAKI SURE L.AIT TOKEN II A ')' AND 

RETURN TO THE BAIIC INTR!PR!TER, 

I 
I 

,IITTL. •on• COIIMAND PROCUIOII 

, .•.......................•....•......................•....•.. 
I 
1 •on• CDHHAIIO PROCESSOR 
I 
1 BABIC 'ORMI CALL 1 0%1 1 (1U,,Noll 
I 
1 PURPOSE! 
I 
I 
I 
I 
I 
I 
DU1 

DISPLAY DATA ~ROM IU' MH!NEV!R IAUC II IDLE, THE 
POIIITI OUPLAVED ITART WITH THE NTH 'OINT IN 
THE BU"U AIID PROCEED IN %11CR£11£11TI OF %, 
I' 1•1• CONIECUTIYE 'OINTI STARTING WITH THE NTH 
ONE U DUPLAV!D, I' 1•2, EVERY OTHER POINT 
IS DUP~AV!D, ETC., 

1ENTRV POINT TO PROCUIOR 
!RETURN PC ,OR ARGUIIENT ,&RI!R 

11 ea5u 

" en•• 
21 01572 

21 8157. 

22 eeu2 
21 eeua 

en en 
eae1u 
IIIIU 
IIU" 
YI27U DUll 
eeaeee• 
114H7 
111271 
815725 
012715 
1818&4 

C~R 

JMP 

MDV 

JSR 

TST 
HOY 

T2(RSI 

DUPAR 

IREIDli,RJ 

PC, OIETUP 

(RJ)+ 
u,(RJI 

1 INDICATE 1 0%1' ACTIVE 

1 NOM PARI£ LINE 

!SETUP DISPLAY TABLE 

1RlaRJ+2 
1AIIUH! 4 POINTS PER CALL TO 

24 
25 ee•u IUJU 
z• ee•u e1•su 

818112 
27 01•1• IBUIJ 
28 l .. ll DUll 
2' eeue eun• 

HIIIU 
31 eeua 011137 

811U8G 
31 
32 
33 

HOY 
HOY 

AS~ 

AOD 

JHP 

CRJ)+, (RJ)+ 
F AC2 (R5), (RJ) 

(RJ) 

14,SP 

.. CKRPAR 

OUPLAV ROUTINE 

!GET Y INCREMENT I!TNEEN CHANNELl 

!CONVERT TO A NORD O"SET 

I CLEAN UP I TACK 

1 MAKE lURE LAIT TOKE II U A • l • 

AND RETURN TO THE BASIC 
INTERPRETER, 



.. 
7 
8 

• IB 
II 011U0 
12 eaue 

ll uua 

14 011lt4Z 

15 eaua 

Ia eeasz 

17 nasa 
II n•u 

19 
i8 naa4 
Zl .... a 

zz 011lt1Z 
l3 08U4 

za 08700 

25 n70a 
za 
Z1 
21 
z• 

a 
5 .. 
7 
8 
9 
II 
II 
12 0870lt 
ll 08708 

14 0871a 

15 007Z0 

Ia 0072a 

17 00730 

18 una 

19 00740 

20 00704 
21 0117 4lt 

22 00752 
23 011754 

24 007lt0 

Z5 0117aa 

2a 08772 
27 00774 
28 00718 
2• 01000 

30 0100• 
31 01008 
32 
33 
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,SSTT\, •FSH• COHHAND PROCESSOR 

, ............................................................. 
' ' UIIC FORHI CALL "'IH• !BU' 1 No 1l 

' ' PURPOSE! IDENTICAL TO DIS EXCEPT THE DATA POINTS IN BU' AA£ 

' DISPLAYED ONLY ONCE, THE NEXT BASIC STATE• 

' HENT IS THEN EXECUTED, 

' FSHI !ENTRY POINT TO PROCESSOR 
01Z7U HOY t'SHI I Tl (R5) !RETURN PC FOR ARGUMENT PARI[R 
00h4b' 
UU5a 
005085 CLR TZ!R5l !INDICATE "'IH 0 ACTIVE 
011aeu 
0118187 JHP DISPAR rNOW PARI£ LINE 
0118 14Z 
01i7U FIHII MOV tNONRES,Al rSETUP DISPLAY TABLE 
neue• 
0U7lt1 
000ZIA 
0057U 
01Uil 
17777Z 

IUlil 
0U51l 
000~42 
00UI3 
BI270Z 
080138' 
0847U 
eeez•• 
0118745 

012785 
0087Z4' 
00005a 
0105a5 
000080 
0001lt7 
0000b4 

' ' 

JSR 

TIT 
HOY 

HOY 
HOY 

AIL 
HOY 

JSR 

BR 

,SBTTL 

PC 1 DIETUP 

!Rll + rRldlU 
•b(R]) I !R3l rDUPLAY £NT IRE SWEEP ON EVERY CALL 

TO THE DISPLAY ROUTINE, 
!Rll+o !R3l+ 
HC2!R5), (Rll rGET Y INCREMENT BETWEEN CHANNELS 

(All rCONVERT TO A WORD OFFSET 
tNONRU,R2 rNOW FLASH UP A COMPLETE SW££P 

PC,DI'LY 

DIU rGET Y INCREMENT BETWEEN CHANNELS, 

' CLEAN UP STACK, DISPLAY DATA, 
I AND RETURN BACK TO THE BASIC 

' INT[RPRETER, 

"DXY• COMMAND PROCESSOR 

, ................•....... , ................... , ............... . 
' r BASIC FORHI 

' r PURPOSE! DISPLAY DATA FROM BUFI AND BUF2, BUFI AND SUFI 

' ' ' ' OXY I 
HOY 

HOY 

JHP 

HAVE THE X AND Y VALUES RESPECTIVELY, NO DELTA 
X IS USED FROM THE CLRD, OTHERWISE 
OXY IS IDENTICAL TO DIS AND riH, 

tDXY! 1 Tl !R5l 
rENTRY POINT TO PROCESSOR 
rRfTURN PC ~OR ARGUMENT PARSER 

R5, TZCR5l 

OISPAR 

r INDICATE •axY• ACTIVE 

rNOW PARSE LINE 

012703 DXYII HOY tAESO!S,R3 rUTUP DISPLAY TABLE 
0110000' 
0047b7 JSR PCoOSETUP 
0001lb 
05l723 BIS tUB, CR3l+ 
000400 
012713 HOY u,(Rll 
00000" 
012323 •ov (Rll+o CRll+ 
01b51l •ov FAC2!R5), CRll 
0000•2 
008313 ASL (Rll 
01bb02 MOV 4(SP) 1 R2 
000004 
01bi!bl MOV ENOCR2l,4CR3l 
000002 
0ii00A'l 
lb27~3 SUB f20oR3 
000020 
011Z13 MOV CR2l I (Rll 
0ltlb13 ADD CSPl, CRll 
005313 DEC (R3) 
~113U MOV (Rll I 4(Rll 
000004 
0057Zb TST CSP)+ 
00070" BR DIU 

rsn oax ACTIVE 

rASSUME A POINTS PER CALL TO 

r DISPLAY ROUTINE 
rGET Y INCREMENT BETWEEN CHANNELS 

rCONVERT TO A WORD OFFSET 
rGET X SU"ER DESCRIPTOR ADDRESS NOW 

rENO ADDRESS OF ARRAY 

rRUET TABLE ADDRESS 

I INITIAL START ADDRESS OF X ARRAY 
rAOD IN STARTING CHANNEL •1 

rPOP OFF TOP STACK ELEMENT, 
r REST 18 CLEARED OFF IN DIS 
r ROUTINE, 



~P$4 Vll•81 

I 
2 
] 

• 5 

• 7 
a 
• 18 
II 
12 11111 
13 11811 

15 ,. 
11 

11l7U ....... 
aeeeu 
1107l7 
aeeee1; 

u uu2 aeeeeeG ,. 
21 
21 
22 
lJ 
2a 
zs 
2a 
27 
ll 
2• 
31 
31 
ll 
]] 
]4 

IIU4 
IIUa 
UIJI 
llel2 
uno 
etn• 

II IlliG 
81185"' 
II IlliG 
IIIIIIG 
eeeee1G 
eeeeleG 

118 .. IIIIIIG 
111•2 eeeeaeG 
ueu eeeueG 

1ua• 1111eeG 
11851 111852' 
11852 111175 ... .,. 

1 ,IITT~ DliPL•Y COMMAND 'ARUR FOR OUt PSH, AND OXY 

' r ROUTINE TO PARI£ COHH.ND ~INE FOR 0%1, PIH •NO THE OXY COHM.NDI, 

' r c·~~' 
1 MOV IRETURN, Tl (R51 
r C~R TlCR51 rFOR OU •No PI HI MOV R5, TZCR5) 
r 1 FOR DXY 
r JMP OUP•R 
rA£TURNI NUT INSTRUCTION 

' DIIP.RI 

JIR 

+UYERZ 
+TITDXY 
+CKCOHA 
+GETIUP 
+IAVER2 
+C~CHGN 

+INTIT 
+lAY INT 
+CKCMGN 

+INTIT 
,+2 

tMU0 1 T3CR51 

PC, .. PD~ENT 

JMP fT ICR5l 

rPOR ~%MIT TEIU ON N •NO I 

rENTER PO~UH MODE AND CHIC~ 

1 FOR ENOUGH •RU TO •cRK 
I •ITH AND THAT FIRST TO~EN 
1 II INDEED • ~EFT PARENS, 
rGET lUPFER ADDRESS PROM COMMAND 
I AND CHEC~ IT AGAINST THE 
1 DEFINITION TAIL£, 
riAV! R2 ON lUCK 
rTUT FOR DXY COMMAND 
rCHECK NUT TOKEN EQUAL TO A COHHA 
r GET NUT IUFF!R ADDRESS A~D CHECK IT 
riAVE IT ALIO 
rCHECK NEXT TOKEN EQU•L TO A COMMA 
1 ANO GET NUMERIC FROM COMMAND, 
riNTUEAUE RUULT AND TUT ••7771, 
rUY! 1 N1 

rCH!CK NUT TOKEN UU•L TO A COMMA 
1 AND GET NUMERIC PROM COMMAND, 
riNTEGERIZ! RESULT •No TUT ••7717, 
rLUVE PO~UH MQOE 
rRETURN TO CA~LER 

]5 ' 
3. 1115• 1157U TSTDXYI TST TlCR5) 

eae1u 
31 IIIU 111882 IN! TIT! 
31 IIIU 8827U ADD •• ,RO 

11111• 
n 11111 111130 TSTII POLRET 

41 ' 

' ' 

r DXY COMHAND7 

rYESI RETURN %MM!DUTELY 
rBYPAIS ANOTHER IUFFER PROCESSING 

rR!TURN IN PO~UH MODE 

r ROUTINE TO SETUP A DIIP~AY TABLE 
0 
5 

• 7 
8 

• 
II 11172 
11 81872 

u Ill" 
13 11110 

14 uu• 

15 lllll 
1& 11110 
17 011h 

18 11122 

19 1112& 
21 01130 

21 UllO 

22 11101 
23 01142 
24 Ul44 
25 1114& 

2& at !52 
27 
28 
29 
]I 
31 U154 
32 11150 
33 IllS& 

34 111U 

35 Ill&" 
3& 11178 
37 

01&&02 
eeaeu 
611213 
0azu 
aaeeu 
00eez" 
eaoall 
0eeae2 
0B5323 
005U3 
01U23 
177774 
11"223 
001112 
001002 
0001]7 
eeeeee; 

' ' CA~~· 

' ' ' ' DSETUPr 

HOY IADDRUS OF TABLE,Rl 
JU PC, DSETUP 
R3 ON RETURN POINTS TO DSW IN TA8~E 

HOY O(SP),R2 rGET BUFFER OUCRIPTOR ADDRESS 

MOV CR2), (Rll 1 INITIA~ START ADDRESS OF ARRAY 
HOY ENDCR2),0ENDY(Rll rEND OF ARRAY 

ADD 2CSP), (R3) rAOO IN STARTING CHANNE~ •1 

DEC CR3) + 
C~R (Rl)+ rASSUM£ DIS OR 'IH COMMAND 
MQV •4CR3), (Rll+ rRESET BUFFER PONTERS 

HOY DE~CR2l, (Rll+ rDE~U X DEnNED IN 'C~RD 1 

BN£ DSET1 
JMP '*IRURG 1 ZERO VA~UE IS IL~EGA~ HER£ 

11&213 DSET11 MOV £NO(R21, (R3) rCA~CU~ATE NBR OF POINTS TO DUP~AY 
000ee2 
1"1213 
00Ull 
612323 
61271] 
00aee1 
000207 

11U4a 
012702 
000000' 
0107&7 
eeeee4 
012&02 
000217 

SUB (R21, (Rll 
AU (R]) 
HOY (R])+, (Rl)+ 
HOY *1.CR3) rSET DISP~AY ACTIVE 

RETURN rR!TURN TO CA~~ER 

' 1 ENTRY POINT FROM BASIC DURING ID~E ~DOP IN ORDER TO R!FRIIH 
r THE DUP~AY, 

' DISP~ Yr 
HOY RZ,•(SP) 
MOY tREIDU,RZ 

JSR PC,DSP~Y 

HOY (SP)+,R2 
RETURN 

rUYE R2 ON THE STACK 
rRUIDENT DISP~AY TAIL£ 

rDUP~AY SOME POINTI 

rREITORE R2 
rRETURN FROH BAIIC'I ID~! ~OOP 

\ 



4 
5 
b 
7 
8 
9 0UI7Z 
10 01172 

II 0117b 
12 01200 

14 01214 
15 e!Zib 

le BllZ2 

11 012z• 

u 01Zl4 

19 01240 
20 0IZ42 

21 01251 
22 01252 

23 0125b 

25 01270 
2b 01272 
27 012?4 
28 01Z7b 

29 01102 

30 0ll0b 

ll 0l)U 

32 IIllO 
l3 01320 

34 0ll2b 
35 01330 

1057•2 
000014 
00150b 
01 blbl 
00001b 
000020 
0i!b2U 
000004 
0il00Z4 
101102 
01724b 
000004 
0llel7 
0000UG 
0bUb2 
000122 
000184 
1057U 
010015 
01141b 
02b2U 
00000• 
10002e 
101010 
01724b 
000000 
011U7 
U0U0G 
0bb2U 
000022 
00000b 
000427 
00572b 
000452 
01b24b 
0000P2 
0lb24• 
00000. 
01 b24• 
00002i! 
lb271e 
000002 
00l•e• 
0U2eo 
000Ub 
000002 
0007'1 
00572b 

1 81TT~ ACTUA~ OIIP~AT ROUTINE 
I 
1 ROUTINE TO OIIPLAY A SERIES 0, POINTS ON THE C~T, 

' 1 CALLI 
1 R2 POINTS TO DISPLAY TABLE 
1 JSR PC,OSPLY 

' OSPL Y1 

051 

021 

0121 

01!1 

TSTB OS~ CR2) rOIIPLAY ON? 

BEQ 01 rNOI EXIT IMMEDIATELY 
MDV ONPT!CR2l 1 0NPTRCR2l rRESET N8R OF POINTS P£R CALL 

CMP 

SHI 07 lYEII IGNORE POINT 
MOV fOPTY(RZ),•(SP) rGET NUT Y VALUE 

MOV CSP) ,ULPOIIY 

ADD DIS INC (RZ) ,OPTYCRZl I BUMP TO NEXT 

TSTB OIXCRZl 

BEQ 02 1 X INCREMENT 
CMP OPTXCRZl, OENDX CRZl rHU X BU,ER BUN EXHAUSTED? 

8HI D9 lYEII IGNORE POINT 
MOV tDPTXCRZlo•CSP) rGET NUT POINT 

MOV CSP) ,ULPOISX 

ADO OISINCCR2) 1 0PTXCRZ) rBUMP TO NEXT 

BR 
TST 
BR 
MOV 

Ol 
CSPl+ riGNORE POINT AND CLEAN UP STACK 
07 
OSTXCR2l••CSPl IG!T X INCREM AND DIVIDE BY 8, 

MOV DPTX (Ri!) ,o(SP) 

MOV OISINC(RZ),•(SP) 1GET INCREM ,ROM Y AND USE TO 

SUB u.csPl 

BLE 011 
AOD DPTX(R2) 1 2(5P) 

8R 
TST 

012 
(SP)+ 

LPS4 V01•01 

3b 01332 0e2H2 ADO CSP)+,DSTXCRZ) rUPOATE X AXIS 
000002 

l7 013311 00b21b ASR CSP) 
38 01]G0 000210 ASR CSP) 
]9 0!342 eeo2to ASR (SP) 
•0 01]4Q 0!1037 MOV CSPl ,ULPOISX INO• TO THE X REGISTER 

000000G 
41 01350 022o27 Oll CMP (SP)t 1 *7777 1 X VALUE IN RANGE? 

007777 
•2 01354 101020 8HI 010 rNOI IGNORE POINT THEN 
43 0!l5b 022027 CMP ($P)+ 1 07777 rHO~ ABOUT THE Y POINT? 

007177 

•• 01lU 101000 8HI Db rNOI INGORE POINT 
45 011•• 052737 81$ OI,OOLPOISS riNTENSIFY DATA POINT 

000001 
000080G 

Gb 01372 !05737 041 TSTB OOLPOIU JWAIT ,OR POINT TO GET UP THERE 
000000G 

G7 0!l7b 100375 8P~ 04 
•B 01400 0053eZ Obi DEC OLNPTSCR2l rALL POINTS UP FOR A COMPLETE SWEEP? 

000012 
Q9 01G04 00340b 8LE 07 rYES I RESET COUNT AND RETURN 
50 0!A00 0053b2 DEC DNPTR(R2l 1 •N• POINTS UP BEFORE RETURNING 

000020 
51 TO CALLER? 
5Z 01412 003275 8GT D5 I NOI 00 ANOTHER 
53 01Al4 000207 Dll RETURN rRETURN TO CALLER 
54 014lb 00572b 0101 TST CSP) • 1 IGNORE POINT AND CLEANUP SUCK 
55 0!G20 000H7 8R Ob 
5b 01AZZ 0lblbl 071 MOV OSTYCRZl, DPTY CRill rREIET DISPLAY PARAMETERS .,TER EACH 

000000 
000004 

57 ' SWEEP, 
58 01.30 010202 MDV OTNPTS ( R2), OLNPTS CR2) 

000010 
000012 

59 0!Alb !0570Z TSTB OSX(Ri!l 1 IF INCREMENT ACTIVE, SET X AXIS•0, 
000015 

b0 01A42 001003 8NE oe rNO 
bl 0!G44 0050bZ CL.R OSTX (Rill 

00000l 
02 0!A50 000207 RETURN rRETURN TO CALLER NOW 
Ol 0!452 0102b2 081 MOV OSTX C R2l, OPTX (Ri!l rRESET X POSITION 

000002 
000000 

b4 01A00 a0e201 RETURN rRETURN TO CALLER NOW 
b5 ' bb 000001' ,END rENO OF HOOULE 4 

-~~-~~ 

sl I 

L'/. 
~) \ --



LPSG VU•U ~T•II MAC~O VMI2•U .. •OCT•74 121131]1 PAGE ll• 
SYMBOL TABLE 

uo • 118811 BCDON • ****** ' BEG • ...... BUFRU• ****** G CKCMGN• ****** G CKCOMh ****** G CKRPARo ****** G CLAD IIII •• RG CLRDI 11117.R 
CLAD I 181l8ZR CLRDl 11125AR CLRDl llllSIR 
CLRDA 188318~ CLADS UU4ZR CL~D· UI418R 
CLRD7 IIU5•R CDNBCD• ****** G DEL • 118112 
DENDX o enec• DENDY • 11112a Dll UI554RG 
DIS INC• 111822 DIS PAR 1811UR DIIPLY IUUGRG 
DISI 111572R DIU lll.liR DLNPTSo 118112 
DNPT I • 11881• DNPTR • 181821 DPTX • IIIII• 
OPTY • 11811• ORSNPTo ****** G ORSON • ****** G DIET UP 18U7ZR DIETl lllll4R DI'LY 11117ZR 
DSTX • llllll DSTY . IIIII I DSW • 111114 
DSX • 181115 DTNPTSo nnu DXY 1117e.RG 
DXYI IIIU•R Dl UI414R 011 III41•R 
Dll llll38R Dl2 lllli2R Dl llllHR 
Dl 181358R 04 18137ZR D5 IIUI•R 
o• nl•8tR D7 IIIQ2lR De IU452R 
o• 118127ZR END o IIIIU ENHRPo ****** G 
ER8UF o ****** G ERNOR o ****** G ERR ARGo ****** G ERRPDL• ****** G EARlY No ****** G EVAL • ****** G FACI • 111141 FACl o lUlU FLOAT • ****** G 

'" 1185e•R FIH IIIUIRG FIHI IIIU.R 
GET • eeeee• GETADD• •••••• G GETBUF• • ••••• G 
GETDATo ****** G GETNUHo ...... G GETY ....... G 
GET YAh ****** G HIS TON• ****** G !NT • ****** G INTST • ****** G LPDIU• ****•* G LPDIIX• ****** G LPDISY• ****** G LPSIP • *****• G LPIIYAo ****** G HUC IIIIIUR MUD 1818 .. R HUP IIIIUR 
NARRAY• ****** G NONRU IIIUIR NUMSGNo ****** G PC •UIIII7 POLEN To ****** Q PDLRETo 111134 
PI • 17777• PUIHRI 1114 •• R PUIH8 1114UR 
PUT ....... PUTD 111512RG REGIA Yo •••••• G 
RUDII IIUIIR RUT ORo ****** G RESTRZ• ****** G 
RETURN• 18U87 IUSON • ****** G AI •UIIIII 
RIUYE• 111144 AI •1111811 RISAYE• IUUe 
R2 •uenu RZUY£• 111151 Rl •1111113 
RlUYEo 181152 R4 •1111184 ~5 01811015 
SAVER2• ****** UY,ACo ...... G UYINh . ..... 
SP •UBIII• SSIUV• lllll4 SUUYo 111ez• 
STODAh ****** G STDRXTo ****•• G STOVAh ****** G TABLE • ****** G TUFAC UU54R TSTDXY 11115eR 
TIT I IIU?IR Tl . 11115• T2 • 1111 .. 
n • 11ee.z VARIA Yo IIIIU IOYR • ****** G 
SIR • •••••• G SHLR • •••••• G SPOLSH• • ••••• G 
,COMM•• ****** G ,LP4R • ...... G ,RP4R • • ••••• G 

• •as, neue ... 
nuu 101 

ERRORS DETECTED! 8 
FA££ COREl 17734, WORDS 

LPSO, LP IOLPS4 

PER PAR PERIPHERAL SUPPORT PA RT•II MACRO YMIZ•Iq le•OCT•74 IZ10ell7 PAGE 

•• 47 
48 
.q 
50 
51 
sz 
53 
54 
55 
s. 
57 

0001A0 

000111 
001111 
010000 
000011 

0000~1 

SLPSoe 

1sv•e 
I 
I 
I 
I 
I 

uoc•e 
SCLK•0 
SD!Ool 
SOl hi 

I 
SYTII•I 
I 
I 

,ENOC 

,IFDF SLPS 

I ENDC rSLPS 

IINCLUD£ AID ROUTINES, 
IINCLUD£ CLOCK ROUTINES, 
1 INCLUDE DIGITAL 10 ROUTINES 
I INCI.UDE DISPLAY ROUTINES, 

rFOR GT48 !GT44l 

__, 
/ - ... ~ 

""' 
/1 



58 
59 
u 
u 
u 
u 
u 
bb 
b7 
b8 
b9 
70 
71 
7Z 
73 
74 
75 
7b 
77 
78 
79 
80 
81 
u 
83 
ea 
85 
Sb 
81 
68 
n 
90 
91 
92 
93 
94 
95 
9b 
97 
98 .. 
100 
Ill 
112 
Ul 
U4 
105 
IS. 
107 
IU 
109 
110 
Ill 
liZ 
Ill 
114 
115 

, !FDF SYT II 
0U8U ICLOCK•8 

,ENDC 

,EDT 
, TITLE liT8 VII•U USIC • liT ROOT MODULE 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEC • II • LBPiiB • A • LA BASIC KERNEL V82•81 

liTB,HAC TAPE I OF 4 

THE INFORMATION IN THIS LIST!Nii IS SUBJECT TO CHANiiE WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT 
CO~PORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO USPONI!BILITY 
FOR ANY ERRORI THAT MAY APPEAR IN THIS LISTING, 

THIS SOFTWARE IS FURNISHED TO THE PURCHASER UNDER A LICENSE 
FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH 
INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN 
SUCH SYSTEM, EXCEPT AS HAY OTHERWISE BE PROVIDED IN WRITING BY 
DIGITAL, 

DIGITAL EQUIPMENT CORPORATION AIIUMU NO RUPONUBILITY FOR THE 
USE OR RELIABILITY OF ITS SO,TWARE ON EQUI,HENT THAT IS NOT 
SUPPLIED BY OlliiTALo 

1 COPY~IIiHT CCl 191l 0 !974o BY OlliiTAL EQUIPMENT COR,ORATION, 
I 
I AUTHOR I OR, STEPHEN R, ALPERT AUQUST !973 

0 !FOF IOISK 
,SBTTL GLOULSo EQUATU 
,ENOC 

ILPS•B 1 TAKEN CARE OF BY liTNLPS 
,IFOF ILPS 
, GLOBL NARRAY, TABLE, FLOAT 
,ENOC 
,IFNOF IOEPTH 
SOEPTHoU, J II, CALLS DEFAULT 
,ENOC 

J GLOBAL FROM BASICH OR USICL FDA INTERRUPT 
0 liLDBL USA AREA 

J liLDBALS FROM BAS ICL 

,liLOBL 
,liLDBL 
,GLDBL 
,GLDBL 
,GLOBL 
, liLDBL 
,IF OF 
, GLDBL 
, ENOC 

OSTOP, OISENO, ACTENO, BEG 
OCR ASH, HO lo H02 0 OLD MOO 
0 COHMA 0 , LPAR,, APAA,, EOL 
EVAL 0 EARSYN 0 ERRAAG 0 INT 
GETVARoSTOVAR 
NUMOUT, Hili 
SDUK 
IGNORE 

1 GLOBALS FROM FPMP 

GTS VU•~I BASIC • liT ROOT MOD RT•II MACRO VM82•09 

lib 
117 
118 
119 
IZ0 
IZI 
IZZ 
123 
124 
!25 
IZb 
127 
IZB 
129 
Ill 
Ill 
llZ 
Ill 
134 
135 
llb 
137 
!38 
!39 
IU0 
14 I 
1"2 
143 
140 
145 
IUO 
147 
IU8 

'"' !58 
!51 
!52 
!53 
ISO 
!55 
ISO 
!57 
158 
!59 
a a 
101 
102 
lbl 

080022 
000024 
00002b 
080840 
800042 
800010 
080012 
00e01• 
80004• 

, GLOBL SIR, SHLR, ICVR, UOA, ISBA, SERVEC 

1 GLDBALS FOR INTER•MODULE COMMUNICATION 
,liLOBL NSTSK, I NSRTF, TAli!, ACTST, DIS END 
, GLOBL SCAL, VECT, ROOT, APNT, STAT, TEXT 
, GLOBL ON, OFF, NOSC, TAiiENO, ACSTK, BUFTST 
,liLOBL SUBP, ESUB, LPEN, TRAK, ERAS, CONU 0 CKEOL 
,liLOBL I NIT, !NIT A 0 DSTP, STOPA, CONT, XGRA, YGRA, AGET, APUT 
,GLOBL F!GR 0 FPUT,FIX8 0 FIXSP 0 FIX 
,GLOBL DPC,OSA,DISX,C!SY,GTVECT 
,!FDF SCLOCK 
,GLOBL TIME,TIMR 
,ENOC 
,!FDF SDISK 
, GLOBL SAV24 0 SA VERT, CLOSALLo FREEl, FREE 
1 ENOC 
,liLOBL SC, USC, TAGSRH 0 SCL, X, SCL, Y, ABS, F 

J EQUATES FROM BASIC USER AREA 

VARSAV•ZZ 
SS !SAV•24 
SS2SAV•2b 
F •c 1•48 
F AC2•42 
ARRAY SoU 
HIFREE•IZ 
LOFREE•I~ 
A0SAVE044 1 ,OR ,PSAV, FPPAE8 
THE fOLLOWING DEFINITION PAIR IS LEGITIMATE ClEo NOT 

1!N THE VECTOR DEFINITION MODULE [ 0 PEAVEC'll SINCE THEY 
!ARE FIXED, THEV CANNOT FLOAT, 

,!FDF ICLOCK 
000!08 L~V•I00 
17754b LK5•17754b 

JCLDC~ INT£RRUPT AORESS, 
1CLOCK STATUS REGISTER 

, ENOC 1 SCLDC~ 

THE FOLLOWING IS TO INSUU THAT THE ORIGINAL 
STACK POINTER DOESN'T CLOBBER ANYTHING I~PORTANT 
,IFOF SDISK 
,ASECT 
··~i 
, WORD 0CRASH+U0 J REPLACE 21180 IN 8ASIC 
, CSEC T 
, ENDC 

, IFOF SDISK 

53 



I 
z 
3 
4 
5 
b neue 
1 eeeeat 
a eeeeaz 
q 000003 
18 008004 
II nee as 
IZ UUBb 
13 aeeee7 
14 
15 
lb 17177b 
11 881201 
II enu4 
19 nuee 
ze 0118341 
ill 
i!i! lbllll 
Z3 113001 
za 
i!5 

,SBTT~ AUI~NMENTI 
,ENDC 
* ** * •••• ** •••• ** * ** * ** ** ••• ** * ** ••• ***** 
1 ~E~UTER ASSIGNMENTS 
RI•U 
Rl•ll 
RZ•U 
Rl•Xl 
UoU 
R5oX5 
SP•Xb 
PC•X7 

1 MISCEL~ANEDUS 
PSU•i! 
UTURNoi!l7 
PO~R£Toi3G 
PR40i!U 
PA7o3U 

DJMP•Ibllll 
SDINT•I13411 

IOIIK 

AIU~NMENTI 
1 PROCESSOR STATUS MOAO 
1 • RTI PC 
1 • JMP t(AG)+ 
1 PRIORITY 4 
1 PRIORITY 1 

DUP~AY JMP 
STOP DUP~AY AND INTERRUPT II 

~TB Yll•ll BASIC • GT ROOT MOO RT•II MACRO VMil• .. 

b neue 
1 eeaan 

a eeeaa4 
q 

II 
II 
IZ 
13 
14 
15 
lb filUBb 
17 0ne• 

18 00012 ,, 0Uib 
20 0UZ0 
ill U0U 

zz 
23 
24 
25 000i!b 
lb 000i!b 

27 BUll 

28 08Ub 
2' 08048 
30 000U 

31 08044 
32 0004b 

l3 00052 
34 

llb54b 
neeaz 
008134 

U4H7 
1111100~ 
0057b5 
010000 
Ul001 
010134 

SAY !NT I 

INTEGRI 

0001b7 INTEG01 
000eeeG 

PLOOPI 
01Z4b7 
ee0uz 
010Ub7 
0eeeze 
000134 

ELOOP 1 
U53b7 
eee0u 
013402 
01b704 
eeeeeo 
008130 ELDOP0t 

,SBTT~ MISCE~~ANEOUS ROUTINES 
,ENDC 

* **** ••• *****. ********* ************* *** 1 MISCELLANEOUS ADUT lNES 

MOV FACi!(R5) o•(IP) 

POLRET 

lAVE I•WORO INTEGER 

o JMP t(AO)+ 

• *** ****** ****** ****** ******** ******** •• 
ROUTINE TO INUGEAIZE THE FAC TO A SINGLE •DAD 
INTEGER, WILL CAAIH IF A~GUHENT TOO LAA~E 
RESU~ T ALSO IN FAC, DESTROYS Rl 

JSA PC 0 1 NT GO TO '!NT• OF BAIICL 

TST FACI (R5) DID WE SUCCEED? 

BNE INTEGI BR I' > 327b7 
POLRET 
JMP ERRARG ARGUMENT EAR OR, TOO LARGE 

••••••••• * ** ••• *** ••••••••••••••••••••• * 

MOV (R4)+, LOOPCT 

MOV Ra, LPAOR 

POLRET 

DEC LOOPCT 

BLE ELOOPB 
MDV LPAOR,A4 

PO~AET 

GET COU~T, INOT AEENTRA~TI 

SAVE LOOP ADDRESS 

OECAlME~T LOOP COUNT 

SR If DONE 
GET LOOP ADDRESS 

35 ~0050 000000 !.OOPCT 1 ,•ORO 0 
3b 0005b 0000~0 !.PAOR 1 , •DAD 0 
37 

NUMBER Of TIMES TO LOOP 
AOR Of START O' ~OOP 

/ . . 



GTB VU•U BASIC • GT ROOT MOD RT•II MACRO VMI2•89 

I 
l 
1 nnu 
a an0u 085067 

090010 
n0a.4 0ea11a 
eaauo 
nee&& 010&o7 

000002 
a 080072 0ea114 

• 

SETNEC 1 

SET OPT 1 

• * ** *. * *. * ** * * •• * * •• * •••• *. * * * ** *. * * **. * 
c~~ 

POLRET 

MOV 

POLRET 

1 CLEAR OPTIONAL ARG, FLAG 

1 SET OPTIONAL ARG, FLAG 

10 
II 
12 

09074 000000 OPARGF 1 ,WORD 0 1 OPTIONAL ARGUMENT FLAG 1•1 IF OPT) 

13 
IG 
IS 
lo 
17 
18 
19 
20 
21 
22 
23 
24 

27 00112 
28 00114 

z• 00120 
l0 0012l 
11 00124 

32 00130 

ll 00134 
34 0013& 
35 0013& 

3& 001az 
37 00144 
38 0014& 

39 00152 

48 
Gl 
42 
a3 
44 

GETNUMI 

* * •••••••••••••••••••••••••••••• ******** 
ROUTINE TO tK •,• AND GET NUT ARGUMENT INTO THE FAt 
IF OPTIONAL ARGUMENT FLAG U SET AND ARGUMENT IS NOT 
PRESENT, 0 WILL BE RETURNED, 
BECAUSE OF 'EVAL' FROM USICL, USES AL~ REGISTERS 
ON ENTRY I R I HUST POINT TO wHERE COMMA SHOULD BE, 
*** NOTE THAT R4 HERE IS POLISH PC AND NOT THE 

MOVB 
CHP8 

SEQ 
TST 

BEQ 
CHPB 

STACK SIZE THAT EVAL EXPECTS! I 

!Ailt,RZ 
Rz,•,tOHHA 

G£TONE 
OPARGF 

GETSYN 
~2, •,RPAR 

GET NEXT TOKEN? 
U IT A COMHA7 

YES• GET A NUMBER 
NO• WAS ARG, OPTIONAL? 

NO• ERRO~ 
YES• IS IT ., . 

112102 
IZ0227 
aa0080G 
all414 
0057&7 
1777&2 
00UI5 
120227 
000009G 
08UU 
005301 
0050&5 
000040 
0050&5 
080042 
000114 

BNE 
DEC 

ZERNUM1 C~R 

GETSYN 
Rl 
FACI!R5) 

NO• ERROR 
YES• POINT AT !T 

e047&7 
000ee0G 
103403 
aeeua 

GET ONE I 

0081&7 GETSYNI 
0eeee0G 
0091&7 GETARGI 
aea000G 

tLR 

POLRET 

JSR 

Btl 
POL RET 
JMP 

JMP 

FACZ(R5) 

PC,EVAL 

GETARG 

ERRSYN 

ERRARG 

PUT 0 INTO FAt 

EVALUATE EXPRESSION 

ERROR IF STRING 

SYNTAX UROR 

ARGUHEIIT ERROR 

* •• ** *. * * * *. * •• * •• ** •• * * * ** * ** * * * * * * ** •• 
1 IMMEDIATE PO~ISH FOR ONE ROUTINE 

45 0015& ENTERPI 
4& 0015& 012704 

0001&&' 

GTB V01•01 BASIC • GT ROOT MOD RT•II MACRO VM02•09 

47 091&2 017U7 MOV f(SP) ,PC GO TO ROUTINE 
000000 

48 001&& 000170'RETURPI ,•2 RETURN HERE FROM ROUTINE 
49 00170 e&271& ADO 02, !5P) ADJUST FOR PO~RET 

000002 
50 e0174 000207 RETURN 
51 
52 ** * ** ** * *** •••• ******** *********** * ***** 51 
54 0017& NEGST~ 1 
55 0017& 0&271& ADO *108000, CSP) J NEGATE STACK 

I 00000 
5b 00202 0001]4 POLRET 
57 
58 *** * ** ****** •••••• ****** *'*********** ** * 
59 
b0 1 ROUTINE TO TEST IF BUFF£~ ALLOCATED 
bl 
&2 00204 01274b BUFPOLI MDV OPOL£NT, • ( SP) FAKE JS~ PC 

000270' 
b3 00210 BUFTSTI 
bQ 00210 0057&7 TST DCRAS~ BUFFER A~LDCATED7 

01037& 
b5 00214 001"0" BEQ BUFT0 NO• 00 IT 
b& 0021& 02&727 CMP OISEND,*•I !NIT BEEN DONE? 

000414 
177777 

b7 00224 001 0•2 BNE ••• YES• BRANCH 
b8 0022& 00• 7b 7 BUFT01 JSR PC, I NITA I NIT AND AL~OCATE BUFFER 

002252 

•• 00232 0002~7 RETURN 
70 
71 002]4 PUSH I 
72 00234 01 b5Qb MOV FAC2(R5) ,•(SP) 

0000•2 
73 00240 01 •s•• MDV FACI(R5),•(SP) 1 PUSH HC TO STACK 

000040 
74 002Q4 00013" POLRET 
75 002Gb PUSH II 
1b 002ao 00504& CLR •CIPl 
77 00250 01270& MOV U0200,•!SP) 1 PUT 1,0 ON ITAC~ 

0Q0200 
78 00254 00013• POLRET 
79 0025& POP 1 
80 0025b 012&&5 MOV (SP)t,FACIC~5) 

00fo040 
81 002&2 012&&5 •ov (SP)+,FACZ(R5) 1 POP lUCK TO FAt 

000042 
82 ~02bb 000134 POLRET 

\ 

55 
>f<'. 

\-



I z 
3 
• 5 188271 POLE NT I 
• 181271 liZ ... 
1 IIIZ7Z en1n 

177S,. 
I 1112,. UZU7 CKLPARI 

UIBIIG 
'IIUIZ 111111 
11 11114 eeeua 
II 1111• BIIIU CKLS¥NI ...... , 
12 
U IIlii UKPOLI 
II IUU IIZ.U 
15 1111• eeeua .. 
17 
II 

" 21 
ill 
22 llll• CKRPARI 
u 1n1• IZZIZ7 ...... , 
Z4 BUZZ 111114 
IS IIJZI CKEOLI 
a. 11sza IZIIZ7 

IIIII III 
27 IIIII 111111 
21 IUU GETOUTI 
z• 
ll 
ll 
JZ 
n 
Ja 
l5 ,. 
37 IIUZ 118217 
ll 
l' IUJ4 IIIIIU CKRPAtl 

II IlliG •• II 
tZ 
ll .. 
a5 

•• a? IIUI UP-RGI 
AI IIJal IIIlA. 
.. 11342 185181 
51 1nu ee5711 SKPAJ1 
51 eeH• nun 

52 Ill 58 UIU7 
IIIUIG 

5l IU5a 118101' 
54 aen• 121127 SKPA41 

BIUIIG 
55 enu IIIII I 
s• au .. 1115281 
57 IUh 121127 SKPAII 

111801G 
51 111372 011812 
5' 11371 815301 .. 1837& 118415 
u aeaae 122127 SKPAZI 

aeee01G 
u 11111Ba IIU57 
u 1101& UIIH 

BIIIIIG .. 11112 eu•n IKPAII 
&5 llata 8UUa 

•• H 
u .. 
71 
11 
72 ..... FPPUYI 
n ... ,. IU785 

uuu 
1a uazz 818125 
75 IIIU 111125 ,. ua2• 818225 
17 11411 IIU25 
71 nan 812U5 
7~ 18•3• IU715 

11115. .. IUal neua 
81 
82 uaa2 FPPRUI 
n 11402 IU715 

IIIIU 
a• uu• BI25U 
15 11458 812511 
a• 18052 IIZ512 
87 nasa 0125U 
88 1145. uzs•• n euu 1'2785 

nan• 
~8 8UU iliiU01 
'I qz 

········································ 
1 RDUTlNt: TO IT4RT POLIIH AIID CHECK ,DII LUT PAIIEII, 

MOY CIPhoRA lET UP POLIIH PC 
CLR OP-RG' lET ARG, IIECEIUIIY 'LAG 

CMPI (Riho*oLPAR 'IIIIT TOKEII - 1 1' 7 

IN! CKLIYII NO• ERROR 
POLRET 
JMP ERRIYII IYIITU t:RIIOII 

MOY CIP)o 1111 1 UT UP POLIIH PC 
POL RET I AND EIITEII POLUH MODE 

•••••••••••••••••••••••••••••••••••••••• 
1 GEIIEUL UIT ROUTIIIE WHICH CNECKI 'DII RIGHT PAREN 
1 CALLED IY 1 JMP CKIIPAII 

1 1'D' 
TIT 
MOY 
HOY 
HOY 
JMP 
1 ENDC 
,l,ND, 
RETURN 
,t:NDC 
JMP 

CRI)o,.,IIPAR 

CKRPU 

Clll),,,t:OL 

CUPU 

IDIIK 
CIPI+ 
CSP)o,R5 
(IP)o 1 Ra 
CIPhoRI 
IGNORE 

IDUK 

ERRIYN 

A II liNT P AilE II' 

U 1, NOT 

AND END•OP LlNU 

NO• ERIIDII 

I CLUN STACK 

RUTORE UUC Rt:GliTERI 
UU THIIU IAilCR 

I IYNTU EIIROII 

•••••••••••••••••••••••••••••••••••••••• 
ROUTINI TO IKIP AN AIIIIUMINT lN CALLlllll lt:GUENCE 
Ill PD1NTI TO ,lRIT TOKEN D' ARGUMENT AND ROUTINE 
IURCHt:l 'DR - •,COMMA•, EXIT PDlNTINII TO • 1 • 

MDY 
CLR 
TIT 
INE 

CMPI 

BEQ 
CMPB 

IN£ 
INC 
C~PI 

BNE 
DEC 
BMI 
CMPB 

BNE 
JMP 

MDY 
PDLRET 

Rlo•CIPI 
Ill 
Rt 
IKPAa 

CRil 1 1 0 CDMMA 

IMP AI 
CRII 1 a,LPAR 

IKPAI 
Ill 
CRII 1 1,RPAR 

IKPAZ 
Rl 
IKPAI 
C~ll+,a,EDL 

IKPA3 
ER~SVN 

CIP)+ 1 RI 

UYE Ill ON ITK 
AIIUME ND PARENTHEIU 
ANY PARENTHUEI YET? 
YU• BRANCH 

I DID WE PlND COMMA? 

I YU• EXIT 
I' A 0 ( 0 7 

NO• KEEP LDD~lNG 
Y£1• INCREMENT NUT DEPT" 
A 'I'' 

NO• BUNCH 
DECREMENT NEIT COUNT 
BRANCH 1' EXTRA 1 1° 
END OF Ll~E 7 

ND• LOOK SD~E MORE 
YU• ERROR 

RESTORE ~~ 
RETURN lN PDLliH 

POLliH REGUTER IAYE AND RESTORE 
1 FPPUY CALLED BY Jill Ra 
1 PPPRU CALLED lN PDLUH MDOE 

ADD aRIUYE 1 R5 POl NT TO UYI AREA 

MDY Rio CR5l+ 
MQY Rio 1115)• 
MDY ~2, CR51+ 
HOY ~1. (1151+ 
MQY CIPho 11151+ 
SUB IRIUYEtl2oR5 

PDLRET 1 ENTER POLlS" MODE 

ADD aRtUY£ 1 115 

MOY CR5l+,Rt 
MOY CR5lt,RI 
MQY CR5l+oR2 
MDY (RSI+oll3 
MOY C~Sl+o•CIPI 
SUB *RIUYE+12oRS 

RTa RQ I RETURN lN UfC MOOE 

,IFD' I DISK 

/ 
(.>I~ 

_;(':.t' 
~ 

I 
5G I /· 

/:. 
~~-
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I 1 SBTT~ STOP DISP~AT INTERRUPT ROUTINE z I !NDC 
3 * ••••••••••••• ••••••••••• **** ••••••••••• 0 
5 ROUTINE TO PROCESS •SDINT' ~RO" OPU • CAS£ II CAL~ TO SUBPICTUR£, THEN CONTENTS OF X 
7 (IN OPCl ARE GREATER THAN X+2 
e X IS TM£ ADD~ESS 0~ THE •ORO AFTER 'SDINT" 
9 CASE 21 EXIT FRO" SUBP, THEN CONTENTS 0~ X • 0 
10 CASE 31 ADD ON AT END 0' FI~E, THEN 
II CONTENTS 0~ X c X+Z 
u 
13 0eooo DIS INTI 
10 00000 02271>7 CHP 

U0010 1 
IOSTOP,DPC DID WE STOP IN TIGHT ~OOP7 

000000G 
15 00070 001000 BNE DIU NO• CONTINUE 
II> lUTe 01271>7 HOY IOJ"P, DSTOP•Z ~ESTO~E FILE 

100000 
U010l 

17 00500 000002 ~Tl YES• DON'T RESU~T IT, EX IT 
18 01501> eu0oo DUll MDV R0 1 •(SP) SAVE Rl 
19 00511 euzoo MDV R2 1 •(SPl SAVE RZ 
21 U5U 110700 HOY DPC 1 Rl •HER£ DID DPU STOP7 

000000G 
21 00511> U2002 HOY (Ril+,RZ RZ CONTAINS CONTENTS OF X 
22 Rl CONTAINS X+Z 
Z3 005Z0 001010 B£Q SUB I 8R IF CAS£ Zl END OF SU8PICTUR£ 
a• 005ZZ 020002 CHP RI,RZ COMPARE X+i HITH (Xl 
25 00520 101022 BHI SU82 8R IF CAS£ 31 ADD TO OPT 'l~E 
2o 0052o 00271>7 ADD U,AOITK INCREMENT OPT lOR STK PTR 

000002 
000021> 

27 00534 0111077 HOY ~~. IAOSTK STORE X+2 IN SUCK 
0001>22 

28 00540 01101>7 MDV (R0) 1 0PC START OPC GOING IN SU8PICTURE 
000000G 

29 00500 012002 SU811 MOV (SP)+,R2 RESTORE R2 
30 0050o 012ou HOY (SPh,RI RESTORE R0 
31 00550 000002 RTI AND RETURN FROM INTERRUPT 
32 00552 017700 SUB II HOY UOSTK,R0 PUT X+2 INTO R0 

000000 
33 00551> 102707 SUB 12,AOSTK DECREMENT OPT AOR STK PTR 

00001il 
000571> 

]0 0051>0 U0007 MOV •(RI) 1 0PC PUT (X) INTO OPC 
000eeeG 

35 01571 000705 BR SUB I AND EXIT 
30 01572 010740 SU821 MDV WOi,•(R0) INSERT WORD 

000100 / 
37 00576 011>700 MDV WOI,•(RI) INSERT oORO /--

000131> 
38 00602 011>700 MDV DISENO,Ra GET NE• END OF OPT FILE +2 

,.\~"\ 000030 
39 00606 005700 TST •(R0) POINT AT ACTUAL END 
00 00610 01006 7 MOV RI,ACTENO STORE IT \ 000020 
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Ol 001>10 005700 TST •(RI) POINT TO NEH DIS END 
02 00011> 01001>7 MOV Rl, DIS END STORE IT 

00001 Q 
03 001>22 00501> 7 CLR INSRTF CLEAR INSERT PENDING FLAG 

000001> 
QO 001>21> 00Q7&7 JSR PC, IN!T3 RESUME TME OPU 

002031> 
OS 001>32 000700 8R SU81 AND EXIT 
Oo 
07 001>30 ~00000 INSRTFI • ~ORO 0 INSERT PENDING F~AG <•MEN SET) 
Q8 00031> 177777 OISENOI ,WORD •I POINTER TO NEW SLOT IN DPY FILE 
oq 00oQ0 000000 ACTENDI 1 NORO 0 POINTS TO END OF RUNNING OPY FI~E 
50 001>02 000000 ACTSTI t,_ORO LO•END OF OPY FI~E 
51 PRECEDED BY 1 OR 2 •OROS 
52 (2 IF SOISK DEFINED) 
53 ,IFOF I DISK 
50 

Sl I 
(.~ 



I 
2 
3 
4 
5 
II 
7 
8 

' II 
II 
12 BeU4 N£WPUTI 
13 ae11u U5U7 

ml1114 
14 IIUI PUTWOI 
15 IIUI 0112411 
111 nu2 012112 PUT51 

0Belt311' 
17 1111511 0211112 

117131 
18 IIIIU 113013 
I' 1111114 OFOEAR 1 
21 IIIIU 114411 
21 
22 11111111 114 

0111117 1111 
.. .,. 111 

23 
24 
25 
211 
21 111111 
21 
2• 

301111711 
31 11710 

32 01714 
33 117011 
34 111711 

35 01714 

311 11120 
37 11722 
38 11124 

3' 11731 
41 111732 

41 111311 
42 

Ill 

0157'7 
1771311 
001375 
1211112 
177134 
101117 
111411 
011112 

'""' lltl712 
eee1ez 
1121102 
1111211 
0101111 
1110111 
111711 
0101111 
aeeae4 
01111111 

PUT11 

PUTU 

PUT31 

PUT II 

PUT21 

u 11741 aeeee1 •011 
44 Be74l 118101 •021 
45 
411 

,UTT~ INSUTION INTO OPY Fl~£ ROUTINU 
,ENOC 
• * ••••• * ** ** * ** •• *** ••••• ** * ••• * * •••••• 

ROUTINE TO INUAT WORDS INTO OPY 'IL£, THE FIRST TWO WOROI 
AU UV£0 IN WOI, AND WOZ, TO OYER~AY THE LAST TWO ENTRIU 
IN THE RUNNING DISPLAY 'I~E, 
CA~L£0 8YI JSR PC,PUTWO 

WORD TO BE INI!RT£0 MUIT 8£ IN Rl 

CLR 

MOV 
•ov 
CMP 

8HIS 

TRAP 
,I,ND' 
,ASCII 

O~OMQO 

R2 1 •(SP) 
tDISEND,R2 

DCRASH, (R2l 

PUT7 

I 
I~ONG!R 
10,01 

SLDNGER 

SO NUT IGM •IL~ 8! INSERTED 

UVE R2 ON ITM 
GET CURRENT !NO OF OPV ,1~£ 

END OF OPY riLE 

NO• CONTINUE 

,ENOC 
,IFD' 
,ASCII 
,ENDC 
,BYTE 
,EVEN 
TST 

/DISPLAY FI~E OVER,~OW/ 

INIRTF 

8~E PUT7 
CMP ACTENO, (R21 

BHI PUT! 
SEQ PUTZ 
MOV RI,O(RZI 

AOD u, (RZI 

MOV (SP)+,R2 
RETURN 
•ov Re,•al 

8R PUU 
•ov Re,woz 

8R PUT] 

,•ORO I 
,WORD I 

11 THU£ AN INURT P!NOING7 

VEl• WAIT UNTIL IT IS FREE 
HAY[ WE INIERT£0 ANY WORDS YET7 

NO• STORE IN WOI 
V£8• ON!• STORE IN W02 
MORE THAN TwO, PUT IT IN LIN!, 

INCREMENT OPY £NO PTA 

AUTOA! R2 
EXIT 
STORE IN WORO 

AND EXIT 
STORE IN WORD 

1 AND EXIT 

r!RST TEMPORARY WORD 
SECOND TEMPORARY WORD FOR OPY FILE 

* * •• * * * * * * ** •• * * * * * * * •• * * * * * * * * * * * * •• * * 
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47 
48 ROUTINE TO SET UP THE INSERT INTO THE DPY FILE, 
4q THIS ROUTINE WIL~ BE CA~~ED BY EACH ROUTINE "TER IT 
50 HAS DONE ALL OF ITS •PUTWO•, IT II USUALLY 'OLLOW!O 8Y 
51 A JUMP TO CMRPAR, CALLED 8Y 1 JSA PC, INSERT 
52 
53 10744 INSERT 1 
54 01744 0115777 TST 

~10442 
INSTSM 1 HOW ARE ~E DOING ON SUBP7 

55 BeT 51 011015 BNE INUIT NOT I• STI~~ IN A SUBP 
511 10752 012710 •ov tDJHP,RI PUT DJHP INTO AI 

1110011 
57 Be7511 10•7117 JSR PC,PUTWD ITORE AT END O' OPY Fl~E 

!HUll 
58 017112 1111702 MOV ACTEND, R2 1 GET ~OOP ADDRESS 

177115i! 
5q 007U 011i!00 MDV (~i!),~l ~EEP THE POINTER TOO 
00 00770 IUTIIT JSA PC,PUTWO ITDRE IT AT ~E• END O' OPV FI~E 

177b54 
01 0en• llillt117 •ov SP,INSRH SET INSERT PENDING ,~AG 

17hl• 
u euee 11274i! MDV OSOINT 1 •(R2) PUT SOl NT AT D~D ENO 

173400 
bl 01004 000207 IN$ X IT I RETURN 1 • ~TS PC b. ,IFO' IOISM 
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4 
5 

• 1 
8 00100& SUBP 1 
q 00100& 0047&7 

117112 
10 1101Z 00013&' 
II 01014 00000&' 
1Z 0101& 000000' 
13 01029 0000&&. 
14 01822 00087&' 
15 01924 080090' 
I& 0192& 000009' 
17 91930 0U932' 
u 01032 00ce0< 
I q 91934 0001 b1 SUBP It 

000999G 
28 01949 Uh92 SUBP8t 

000002 
21 91044 003713 
22 9184& 004H7 

00034< 
2] 91052 0857B8 
24 11954 8013&7 
25 0105& 01<7011 

113400 
2& 8Ub2 804707 

171502 
27 SUb& 010780 

171544 
2e 0u12 0&<780 

080BI0 
2q 0U7& 012oez 
30 01109 8llb4b 
31 01U2 0102&& 

080B82 
32 U lllb 0010U 
33 01119 005820 
34 01112 0&<7&7 

000002 
000272 

35 01120 0Z27b7 
00141l' 
00ezu 

3b 8112& 101007 
31 11130 Ub771 

171502 
090254 

38 0113& 0027&7 
090002 
171472 

]q 01144 002413 
40 

,SBTT~ 'SUIP' ROUTINE 
,!NOC 
* * * ••• * ••••••••• * **. ** * * * * * •• *. *. ** * * •• 

ROUTINE TO HANDLEt 
CALL 1 SUBP• CT loTI)) 

JSR 

BGE 
JMP 

MOV 

B~E 
JSR 

TIT 
B~E 
•ov 
JSR 

PC,BUfPOL 

+GETDN£ 
+INTEGR 
+U¥!NT 
+S£TOPT 
+GETNUH 
+INTEGR 
+U¥INT 
,+2 
SUBP0 
ERRARG 

2(SP),R2 

SUIPI 
PC,HGSAH 

R9 
SUBP\ 
OSOINToRB 

PC 1 PUTWO 

MOY DISENDoR8 

ADO 

MO¥ 
•ov 
HOV 

8NE 
C~R 
ADD 

B~OI 
MDV 

AOD 

BR 

•1e,Re 

CSP)+,~2 
(SP) 1 •(SP) 
RZ 1 2(SP) 

SUBPZ 
CRt)+ 
U,NSTS~ 

*NSTSK, NSTU 

NSTERR 
D!SEND, •NSTSK 

oc,OISEND 

SUBP3 

ENTER POLISH AND CHECK ' ( • 

GET FIRST PARA~ETER 
!NTEGERIZE TO 32707 OR LESS 
IA¥E INTEGER ON SHCK 
T I IS OPTIONAL ARGUMENT 
CHK •,• AND GET T\ (ELSE 8) 
INTEGERIZE TO 32707 OR LESS 
lAVE Tl ON THE STACK 
AND UIT fROM PO~ISH ~ODE 
BR I' Tl •• 8 
ARGUMENT ERROR 

MOVE T TO Rl 

BR I' T co 9 
LOOK 'DR T IN 'ILE, BETTER NOT FIND IT 

ERROR• TAG ALRUDY IN USE 

PUT IN SDINT 'OR SUBP CALL 

ADR D' THE SU8P 

PUT Tl INTO R2 
HOVE T DOWN ONE PLACE 
PUT Tl BACK ON STK 

BR I' 2 PARAMETER CASE 
ZERO WORD BE,ORE SU8P 
ADD 2 TO CALL SUBP PTR 

AR£ WE POINTING TO OURSELVU7 

YES• OVER,LOW STACK DEPTH 
NO• SAVE PTR 'DR RUT•O,•FILE PTR 

BUMP PTR PAST THAT WORD 

CONTINUE 

GTB ¥BI•01 BASIC • GT ROOT HOD RT•II MACRO VHU•aq I&•OCT•74 02t8&t97 PAGE 8+ 

41 01140 
•2 011•• 194400 
43 
44 01150 Ill 

45 
4& 
47 
48 

01151 lib 
01152 123. 

4q 01153 000 
50 
51 

NSTERR 1 

52 01154 U4767 SUBP21 
I 77470 

53 01100 004707 
000230 

54 011&4 005700 
55 0llbb 001722 
5b 01 I 70 010000 

177174 
57 01174 0047&7 SUBPlt 

177450 
58 01200 01&777 

17143< 
000230 

5q 0120o 012o~0 
b0 012!0 0047&7 

117434 
&I 01214 01&7&7 

I 7741& 
0002 I 4 

&2 0 I 222 005000 
&3 0122• 0047&7 

I 77414 
•• 01230 0047&1 

I 77510 
&5 0123• 012000 
bb 0123& 00\BOc 
&7 01240 0041&7 

177.04 
&8 012•• 000107 

I 7704& 

TRAP 
,IFNO, 
, ASCI I 

,ENDC 
,IFDF 
,ASCII 
,ENDC 
,BYTE 
,EVEN 

JSR 

JSR 

TST 
BEG 
MOV 

JSR 

MO¥ 

MOV 
JSR 

MOV 

C~R 
JSR 

JSR 

MDV 
BNE 
JSR 

JMP 

0 IFOF 

0 
SLONGER 
/INS/ 

S~ONGER 
/IMPROPERLY ~ESTED SUBPICTURES/ 

PC,PUTWD 

PC, TAGSRH 

R0 
SUBPI 
•4(R0) ,Re 

PC, PUTWD 

DISEN0 1 •TAG£ NO 

CSP)+,Re 
PC,PUTWD 

D!SEND 1 TAGEND 

R0 
PC 1 NEWPUT 

PC, INSERT 

(SP)+,Rt 

••• 
PC, PUTifD 

CKRPAR 

SDIS~ 

t .PTR TO .REST OF ,I~E 

'!ND T!, MOPEFU~~y 

FAI~ED TO FIND IT• ARG, ERROR 
GET START ADR OF SUBP 

PUT ADR INTD DPY FI~E 

UPDATE TAG LIST 

GET TAG T 
INSERT IT INTO DPY FI~E 

'IX PTR TO END 0' LIST 

NEXT TAG PTR•el NEW SGH 

INIERT I' 2•PARAH CAL~ 

GET Tl AGAIN 
Z PARAM, CASE• BRANCH 
E~SE INSERT A ZERO 

AND EXIT 

57 

/ ·/ 

/
\· 

/ -

\\ I 

\ 
I 
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I 
2 
] 

• 5 

• 7 

• IIIZ51 

' 111251 

II 11254 

II lllal 

12 IIZU 
u IU .. 

II 11272 

15 112h 

I* lUll 
17 eue• 
II IU12 

I' lUI a 

21 IU21 

21 lUll 

ll 
ZJ 
21 
25 
Ia 
27 
21 
2' 
ll 
]I 
U lUll 
]J 

Jl lllU 
lS llla4 
u 
J7 11412 
l8 

I 
2 
] 
4 
5 

• 7 
8 

' II 
II 
12 
I] 11414 
14 11014 

15 01021 
I* 01022 
17 11424 
18 014U 

" 11411 
21 11032 
21 
22 11014 
21 II Olio 
24 
25 
Ia 
27 
28 
29 
11 
31 
32 01oae 
11 01.40 

14 11 .. 1 
15 u•u 

Ja ua52 
17 01•5il 
18 ua5• 
19 

•• 

IU?b7 
17UJ4 
112711 
113411 
IIA?b7 
177JU 
815811 
ll47b7 
17715• 
11*711 
177JII 
1177b7 
IIIII I 
177]12 
111721 

""" 177JJ2 
UIIU 
177]21 
IU7U 
111112 ...... 
1147*7 
171114 
IIIIU 
17a771 

,II TTL 1 £1UI 1 ROUTINE 
,EIIDC 
* ••••••••••••••••••••• ** •••••••••••••••• 

ROUTINE TO HANDLII 
CALL 1 UU81 

£SUit 
JaR ,c,aunn AllY BUF~ER YEU 

MOY UDINT,RI PUT IDINT INTO Rl 

JIR PC,PUTWO INIERT AT END 0~ D" 'ILE 

CLR Rl 
JIR PC,PUTWD ~OLLOwED IY 

MOY DUEND,RI lAVE DUEND AND UIE IT TOO 

HOY •NITIKo DIIEND 1 WHEU TO PUT IT 

I!Q NIT ERR TOO MAllY UUII IP' • I 
JIR PC 0 N!MPUT INSERT INTO DPY '!LEI 

HOY RloDUEND ITORE DIIEND 

SUI IZoNITIM DROI' CALL PTR IY 

JIR PCoiNIERT CAN INIERT NOW 

£IX ITI JMP CKEOL EXIT TO UI!R 

THE SUCK DEPTH 0~ IUIP U AN AIIEMILY 
PARAMETER INSTEAD 0~ DEHULTING TO A YALUE 0~ II 
*** IT U THE 'ARAMETER, IDEPTH 
&DEPTH INCLUDES CALLI TO 2 PARAMETER IUIP 

••••••••••••••••••••••••••••••••••••••• 
1 STORAGE FOR POINTERS IN lUll' AND UUI 

NU IGM 

111111 ADUlt 
IIUU' 
181111 AOITKI 
111111 NIBAII 
111112' 
111181 NITSKI 

,wORD I 
,a,+IDEPTH+IDEI'TH 
,wORD I 

wORD TO DETECT BOTTOM 0~ DPY ITK 

POINTER TO DPY lUCK 

TAGIRHI 
UUII 
111010 
u2ae2 TGLOOPI 
111aeJ 
111183 
I IIIII 
111]7] 
111287 TAGXITI 

BII514'TAGHEDI 
BUill TAQENDI 

TSTUI 
UU27 
111181 
112ae2 
en2•1 
BIU51o 

SAVER II 
01184. 
0101311 

,NORD I wORD TO DETECT BOTTOM 0~ NEST 
1 •, +IOEPTH+IDEPTH 
,NORD I POINTER TO NUT SUCK 
'"DF IDUK 

,SBTTL MUCELLANEOUS ROUTINES 
,ENOC ........................................ 

ROUTINE TO fiNO A QIYEN TAG ('AilED IN RZ) 
ON EXIT Rl a I I' TAG NOT ~OUND 
ELSE 
Rl POINTS TO THE "R FOLLONINQ THE TAQ 
RJ POINT TO THE PTR POINTING TO THE TAG 

CALLED BY JIR ,C,UGIRH 
Rl AND R1 AR£ CHANGED, A2 NOT CHA"GED 

HOY UGHED 1 RI GET IT ART ADA DF TAG LilT 

tMP (RI)+,R2 DO TAGI MATtH7 
8EQ UGXIT vu. un 
HOY RI,RJ Rl POINTS TO PTR POINTING TO 
HOY (R0),RI GET ADA Of NEXT 'TR 
8NE TGLOOP LOOP I' NOT AT ENO Of LilT 
~ETURN 

,•ORO TAGI POINTER TO FIRST TAG 
,•o~o 1 POINTER TO PTR AFTER LAST TAG 

* *. * *****. *********** *** * * **** ** ** **** * * 
'OLIIH ROUTINE TO TUT I' Rl c U 
XYIIG II INCREMENTED I' lT II •• U 
USED IN ARGGET AND OTHER PLAtES 
IAYE lT ON THE STACK 

CMP Alollll COMPARE •ITH U 

BLT lAYER I 8R I' c U 

TAG 

l~t XYBIG INCREMENT COUNTER 0~ UQ YALUEI 

HOY RI,•CIP) IAYE Rt ON THE lUCK 
POLRET RETURN IN POLISH 
'I'D~ IDUK 
,EDT 

/ 

/-
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2 
l 
4 
5 
~ 
7 
a 
q 
u 
II 
12 
ll 
14 
15 
I. 
17 
18 

" 20 
21 
22 
2l 
24 
25 
211 
27 
28 
2q 
JB 
31 
32 
33 U45~ 
34 0145• 

35 Bl4~2 

n 014~~ 
l1 Bl470 

38 0147~ 

)q BI5U 

40 use• 
41 U5U 
42 U512 
4] Bl514 

44 01520 
45 01522 

4~ 0152~ 

47 U532 
48 01534 
4q 0153~ 

U4H7 
17U2~ 
121!27 
000000G 
001005 
0!27U 
IU000 
007010 
0001~7 
17~U2 
0047~7 
lh5~2 
01013b' 
00000b' 
001514' 
01b502 
000042 
0U0U 

OEC • II • ~8PC8 • A • ~A UIIC KERN£~ Vl2•11 

GT8,MlC TAPE 2 0' 4 

THE IN'O~HlTION IN THIS LISTING IS SUBJECT TO CHANG! WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED AI A COMMITMENT BY DIGITAL EQUIPMENT 
CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR ANY ERRORS THAT HAY APPEAR IN THIS LISTING, 

THIS SOFTWARE IS FURNISHED TO THE PU~CHASER UNOE~ A ~ICENSE 
FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH 
INCLUSION 0, DIGITAL'S COPYRIGHT NOTICE) ONLY FO~ USE IN 
SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY 
DIGITAL, 

OIGITA~ EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
USE OR RELIABILITY OF ITS SOFTOAR! ON EQUIPMENT THAT IS NOT 
SUPPLIED BY DIGITAL, 

COPYRIGHT CCl 1'1Jolq74 0 BY DU!TAL EQUIPMENT CORPORATION, 

AUTHOR I OR, STEPHEN R, ALPERT 
,SBTT~ 'ERAS• ROUTINE 
1 ENOC 

•• *. * * * * * ••• * ••• * *. * ** ** * **. *. * * * * ** •• *. 
ROUTINE TO HANDLE 

CA~L 'ERAS• [( T)] 
I' IS NOT SP!CinEDo THEN ERASE TRAK 

ERAS I 
JSR PC, BUFTST ANY BU,ER YET7 

CHPB !RI),I,EOL END OF THE LINU 

BNE ERASe NO • GET T 
MDV IOJMP,BEG OJHP OVER TUK 

JMP CKEDL EXIT TO USER 

ERAS01 JSR PC,POLENT ENTER POLISH MODE AND CHECK .,. 
+GET ONE GUT 
+INTEGR INTEGERIZE TO 327111 OR LUS 
,+2 EXIT POLISH 

MDV FAC2(R5) ,R2 GET T AI AN INTEGER 

BGT ERASZ BR IF T LEGAL 
0001117 ERASII JHP ERRARG ARGUMENT ERROR I, Tca0 
000000G 
0047~7 [RAUl JSR PC, TAGSRH nND THE TAG IN OPY FILE 
171o~z 
005700 TST Re DID •E SUCCEED? 
001772 BEQ ERAS! ARG, E~RDR I' CAN'T FIND IT 
0!27b0 MDV IDJMP,•10!~0) REP~ACE SDINT BY DJHP 

GTB V01•01 BASIC • GT ROOT HOD RT•II MACRO VM0Z•89 

100000 
177170 

50 01540 0050&0 CLR •Z!R0) MAKE THE TAG ZERO • FOR "SAVE" 
I 7177b 

51 01550 010002 HOY ·~!Ril oRZ GET ADR OF REST OF FILE 
I 71172 

5Z 01 55~ 01 101l ERAS5 1 •ov (RB),(R3l MOVE LIN~ 
53 01 55o 00 I 405 BEQ ERAS] BRANCM IF END 
5" 01500 0Z I 00Z CMP (R0) ,RZ ~EXT SUBP I~ REST OF FILE? 
55 U5o2 101005 BMI ERAU YES• BRA~CM 
so 01504 011000 •ov !R0) ,R0 GET NEXT LIN~ 
57 01Soo 005020 CLR CR0)+ ZERO TAG FOR 'UVE• 
58 01570 000771 BR ERUS LOOP 
sq 0157Z 0103b7 ERAS)I MDV R3 1 TAGENO ADJUST END OF LINK 

I 77o40 
b0 0 I 57& 000 I &7 ERAS41 JHP CKRPAR CK ")" AND EXIT 

17b514 
bl ,IFDF SDISK 

\ 
/ 

/ 

I 

'~/ 

'" ' \ ',_ 
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1 0 SITTL 
2 ,ENDC 

0 L~!N• ROUTINE C NOT INT!RIIU~T) 

] •••••••••••••••••••••••••••••••••••••••• • s ROUTINE TO HINDLE • CALL 0 LPEN• CHo Til [,X, Yll 
7 DOESN'T CHECK RUT 0, IIIII " H•l 
8 
'IIIU2 LP£Nt 
II IIUZ 0107U JSR ~c,au,OL ENTU POLIIH MOD! AND CK •c• 

17U,. 
II IIU• 111.11' ,tZ UlT POLISH 'Oil NOM 
12 11•11 1 .. 7U Jill PCoiETIDII GET lOR 0' H INTO 112 

111222 
I] 11•1• 115122 CLII (R2)+ CLEAR HI•OIID!R MOllO ,. '"" IIUIZ HOY LP!N,,, (112) ITOIIE HIT YIIIIAILE 

uee5• 
15 111122 1107'7 LPENII JIR PCoENTERP IMMED 1 ~OLIIH 

17Ull 
I' 11112• 111112' +CKOPCM JUM~ IY THE COMMA 
17 IIUI ... ,., JIR PCo&ETAOII &IT lOR 0, TAG INTO 112 

111112 
II IIU• 115121 CLII (Ill)+ CUAII HI•OIIDEII MOIID ,, IIU• 11•712 MOY LPENT,CIIIl ITOIIE THE TIG .... ,. 
II IIU2 IUTII MOV tLP£NXoRI PUT ADDIIIII 0' SOURCE 

II lUI' 
21 11••• I liTH Jill PCoOPTITII IT DR! OPTIONAL ARGUMENT ...... 
2Z IIU2 ... ,.1 Jill ~C,OPTITII I TOllE OPTIONAL AIIGUM!NT 

2] .,.,. 

z• 
l5 
2• 
l7 

21 

2' 
ll 

I 
2 
] 

• s • 7 

11•112 

II··· 

"'" .,., . . ,.,. 
esn• 
11111 

...... ..,.., 
IIIIi' 
IIIIU 
17UJI 

111111 LPENTI 
111111 LPENXI ...... 
111111 LP!NYI 
IIIII I 
111111 LPEN,,I 

I 111712 CKOPCMt 

CLII LPIN,, CLEAR LPIN HIT 'LAI 

JMP CKIIPAII CHECK 0 ) 0 AND R£TUIIN 

,MOllO • LPEN TAl ITOIIAIE 
1 WOIID lol X COORD, 0' LP HIT 

,WORD ••• Y COORD, 0' LP HIT 

,WORD • LPIN HIT 'LAI ( HIT 
'"D' IDIIK 

,IITTL MIIC!LLANEOUI RDUTINEI 
,ENDC 
•••• ** * ••••• * * •• ***** ••••• ** **** ** *** ** 
1 ROUTINE TO CHECK CPOIIIILYl OPTIONAL COliMA 

1 USES R2 

• ll 

q 11111Z 11214• 
II 11114 111241 

MOYB 
CLC 
CMPI 

CRil+r•CIPl 

(IP) 1 1 1 COMMA 

CKO,CI 
OPIIIGF 

GET THf, TOKEN IN QUESTION 
IllUME ,OUNO 

II 111 .. 1211127 
IIIIIIIG 

u 11112 111011 
13 11110 IIS7H 

lhl54 
14 11121 illll7 
15 117Z2 1211127 

IIIIIIG 
" 117Z• 111111 
17 11731 185311 
18 et1l2 IIIUI 
I' II 1]4 IIS7U CKOPCit 
21 etn• neu4 
21 et 741 IIIIU CKOSYNt 

II IlliG 
22 

IEQ 
TIT 

au 
CMPI 

CKOIYN 
CIPl,I,RPAR 

INE CKOIYN 
DEC Rl 
SEC 
TIT CIPl+ 
POL RET 
JMP URIYN 

COMPARE MITH COMMA 

IR IF I MITCH 
NOT A MATCH, OPTIONIL1 

NOT OPTlONILo ERROR 
II 1T I 0 ) 0 1 

NO• ERROR 
'DINT IT "l" 
'LAG COMMA NOT ,OUND 
CLEAN lUCK 
AND EUT 
IYNTIX ERROR 

2l ROUTINE TO SET•IAIPHIC•MOOE ,AOM AI 
28 CHECKS TO SU IF UM! II PIIEYIOUI MODE 
25 
z• 11748 PUTSGMI 
27 B1 744 IZIIU CM' AI, OLD MOD DI,ER!NT MDDU 

1111818 
Zl 11751 111010 UQ PUTII NO• BRANCH 
29 II 752 IU7U JSA PCrPUTWD YU• INIEIIT IT 

17h7Z 
ll 111S• IIIIU MOY RlrOLDMOO SET 0 NEW 0 OLDMOO 

I IIIII 
ll IlHZ BIUI7 PUTS81 RETURN EXIT 
12 
H IITU 111811 OLDHOOt ,oOAO 1 VALUE 0' PREVIOUS OLD IET•G•M 
14 1 1'0' IDIIK 
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1 
2 
3 
0 
5 
& 
7 
e 
• II 
II 
IZ 
13 
10 
15 

" 17 

18 

I' 

21 
21 
22 
23 
24 
25 
2& 
27 
za 
2' 
30 
31 
32 
n 
34 

4 
5 

• 7 
8 

• II 
II 
12 

BIHo 
01700 

Bl772 

Bl77o 

ueu 
02814 
82eee 
UBI0 
0Z81Z 
BZBIO 
UBI& 
82020 
02822 

Bl02o 
02e10 
02032 
uno 

11 02no 
14 12elo 
15 02040 
IO 02042 
17 12040 
18 12040 
I' 12150 
21 92052 

21 92050 
22 02000 
23 02002 

20 020U 
25 02070 

2o 12074 
27 02070 

28 02114 
2• 02100 
30 02110 

ll 02114 

32 02120 

33 02124 
30 02120 
35 12130 
30 02132 

37 02130 
38 02140 

l' 02144 
40 02140 

41 02152 
42 02150 
03 02150 

01Zo07 
000e3o 
005807 
0UU2 
000107 
1702oo 
aeu3o' 
UU70' 
euooe• 
BB0110' 
n5eo2' 
001400' 
003050' 
002022' 
110177 
000880 

0nne 
000000 
000000 
000000 

01ee•o 
112102 
100535 
000302 
152102 
001502 
021227 
177770 
003070 
el024o 
••• 707 
000000G 
012002 
022227 
177775 
001057 
020227 
000004 
177170 
003~01 
005742 
010500 
00002~ 
0111503 
000020 
02000i! 
000004 
001eqe 
005703 
100027 
005702 
000000 
100Ql3 
0203U 
000000 
101030 
0111240 
000004 
005210 
0103011 
0127•• 
000020 
0011303 
0001oo 

A~GGETI 

GET SA VI 
XYBIGI 
XS!GNI 
YS IGNI 

GET AO~ 1 

,UTT~ AR;UMENT ;n rOR "NT ,ROOT AND VEI;.T 
1 ENDC 

* * * *. * * * •• ** ** ** *. *. * •• * ** * •• * ** ** ** *** 
~OUTINE TO SUPPLY ALL ARGUMENTS ~OR 'VECT•, 
1 APNT' AND '~DOT' 
ON EXITI 

~BI BITS 1118 0~ SET•GAAPHIC•MODE 
(SP) 1 VALUE 0~ Y 
ZCSP) 1 VALUE 0~ X 
XYBIGI NO, 0~ A~GS, (X,Y) EXCEEDING u 
XSIGNI BIT 13 ON IF X NEGATIVE 
YSIGNI BIT o ON IF Y NEGATIVE 

CALLED VUI JS~ PC,GETAAG 

MOV (SP)+,GETUV SAVE ~!TURN ADA OFF STK 

CL~ XYBIG ASSUH£ x,y c 04 

JS~ PC,POLENT [NT£~ POLISH ANO CK • C 11 

+GET ON£ GET X DR DX 
+ICALEX SCALE IT 
oTST&4 CHECK IF c &4 AND ONTO STK 
+GETNUH CK '•' AND GET Y 
+SCALEY SCALE IT 
+TSh4 TST IF c &4 AND ONTO 
+LIFT 1 GET L, I, , I T 
,+2 1 ExiT F~OM POLUH 

JHP fGETUV 1 RETU~N TO CALLE~ 

,wo~o I RETURN ADDRESS 
,WORD I VALUES > 03 
, wORD 8 BIT 13 ON IF X NEG 
,wORD I BIT o ON IF Y NEG 
, IFDF IDUK 

,SBTTL ADDRESS CALCULATION ~OUTIN£ 
,ENOC 

* * * *. *. * •• * *. * * * * * •• * •• *. * ** * * * ** ••••• * 

~OUTINE TO FETCH ADDRESS ~OR STORING VARIABLES 
IN ARRAYS, I~ SSZ<•I (I,E, XGRA 1 YGRA 1 OR FIGR l 
THEN ONLY ONE WORD ENTRIES ARE USUHED, 

USES ~It R2, R3 1 SAVES ~~ 
CRASHES IF CALLED oHEN Rl POINTS TO CONSTANT 

DESTROYS THE FAC IF SUBSCRIPTS INVOLVED 

MOV 
MOVB 
BMI 
SWAB 
BUB 
AOO 
CMP 

BGT 
MOV 
JSR 

MOV 
CMP 

8EQ 
CMP 

BLE 
TST 
MOV 

•ov 
CMP 

BGT 
TST 
BMI 
TST 

8MI 
CMP 

8MI 
MOV 

INC 
MOV 
MOV 

R0,•(SP) 
(RI)+,R2 
GETAD3 
RZ 
(Ril+ 1 RZ 
(R5l 1 R2 
(R2l 1 *•2 

AOURG 
RZ,•(SP) 
PC,GETVAR 

(IP)+,RZ 
(RZl+, *•l 

GETAOI 
• (~2) 
SS ISAV (~5),R0 

SS28AV(~5) 1 Rl 

~0,0(~2) 

E~SS3 
R3 
LOCN02 
O(RZ) 

E~SSl 
R3, 0(~2) 

ERSS] 
4(R2l ,. (SP) 

(SPl 
R3,•(1P) 
•2e,.cSPl 

SAVE RB 
BUILD WORD OHSET 
CK IF OPTIONAL ARGUHENT 

GET SECOND HALF 
AOO PTA TO USER ARU 
lS lT A SCALAR OR A~RAY? 

ARGUHENT ERROR IF STRING 
SAVE ~2 
GET AOR ANO SUBSCRIPT& 

RESTORE RZ 
WU lT A SCALAR?. 

YES• BRANCH 
IS SS2 FLAGGED ~OR XGRA ETC,? 

YES• BRANCH 
FIX UP RZ 
SET UP SSI 

SET UP SSZ 

lSI > SSIHAX7 

YES• ERROR 
2 DIMENSIONAL? 
NO• BRANCH 
YES• lS lT DIHENS!ONED OKAY? 

NO• ERROR 
SSZ > SSZMAX7 

YES• ERROR 
PUT SUMAX ON STK 

STK 

LCLOOP I ~SL 
ASL 

R3 
2(SP) --
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4 

,SSTTL 'OSTP•, 'CONT 0 , ANO 'INlT' ROUTINES 
, E~OC 
• * * * •••• *. * *. *. *. * •••• *. * •••••• * ••• ** •• 

5 1 ROUT!~£ TO HAND~£ •OSTP'r 'CONT•, ANO '!NIT' • 1 11112300 OSTP I 
8 110l3U 111274& HOV •CKEO~r•(SP) NORMA~ PROGRAM EXIT 

01111324' 
q 11112304 STOPA! 
Ill llllU 111111>07 HOV SPrSTOP,F SET STOP FLAG 

111111054 
II lll3111 11115731 TST fiGTVECT VECTORS BEEN SETl 

IIIIIIUIIG 
12 112314 111114211 BEQ STOPB NO• EXIT NOW 
13 lll31o 111157&7 TST OPt OPt CLURE07 

111101100G 
14 1124112 IIIIU15 BEQ STOPa YES 
15 1124114 11115107 TST ~UN,F CURRENTLY RUNN!NG7 

1111111130 
I& 1124111 IIU414 BEQ STOPB+4 NO 
11 112412 1112701 HOV *SO!NTrOSTOP•2 LOAD STOP 

11341111 
011o!U 

18 IIZ4211 11115707 5TOPC 1 TST OSR STOPPED YET7 
IIIIIIUIIG 

lq 112424 11112375 BGE 0 •4 NO• LOOP SOH£ HORE 
211 IIZ42o 1122107 CHP •DJMP, OSTOP•2 BACK TO REGULAR7 

1&001111 
1111&152 

21 112434 11111371 BNE STOPC NO• ~AIT SOME HOU 
22 112430 1111511&7 STOPBI CLR RUN,F IIGNAL STOPPED 

1111111104 
23 112442 1111112117 RETURN 
24 
25 112444 1101111011 STOP,FI ,WORD STOP F~AG C•l FOR STOP) 
2& 0244& 011110110 RUN,FI ,•ORO FLAG TO INDICATE RUNNING 
27 
28 1124511 CONT 1 
2• IIZ4511 =~:~::. MOV tCKEO~r•CSPl EXIT F.OR CA~LER 

311 112454 CONU 1 
ll 02454 11115107 TST STOP,F •ERE ~E STOPPE07 

177104 
lZ 1124011 111114113 BEQ CONTI NO• THEN DON'T START IT 
ll IIZ4o2 111151107 CLR STOP,F CLEAR STOP FLAG 

17715& 
34 1124oo 1111115a1 BR !NIT] CLEAN SUBP STK AND START UP 
35 024711 1180ZII7 CONTIII RETU~N 
lo 
l1 1124Ta 11114707 RESTRI JU PC, INITl FIX SUCK ANO START OPU 

11011!72 
38 02410 1111011112 RT! 
l. 
411 1125110 !NITI 
41 11251111 111274& HOV •CKEQ~, • ( SP l NORMAL ENTRY 

0110324. 

GTB Vlll•lll BASIC • GT ROOT MOO RT•II MACRO VHIIZ•0' 

42 1125114 !N!UI 1 ENTRY FROM 8UFTST 
43 112511o 111147&7 JSR PCrSTOPA 1 HA~E SURE DISPLAY HAS STOPPED 

177&54 

44 ' *** 
o5 1125111 111271111 

IIIIIIIIIIIIG 
•• 112510 0&271111 

1111111112 
47 1125211 0127112 

1101121111 
48 112524 11102111 
oq 112520 012740 

0112ij72' 
511 112532 1110200 
51 112534 0127011 

0032"0" 
52 1125411 0102411 
53 02542 012700 

000~6b, 

54 0254& 0050&7 
177212 

55 02552 0050b7 
17&05& 

so 0255b 0050b 7 
000!311 

57 025&2 00511&7 
177112 

58 025oo 00511&7 
177b52 

SET UP INTERRUPT VECTORS HERE 
HOV •GTVECT ,~II 1 SET UP DESTINATION 

AOO 

HOV 

HOV 
HOV 

HOV 
HOV 

MDV 
MOV 

CLR 

CLR 

CLR 

CLR 

tLR 

R2r (Rtl 
•RESTRr•CRB) 

R2r•(Rt) 
•LPN!NT 1 •(Rt) 

R2r•(RB) 
•OIS!NT,•CRII) 

OLOHOO 

!NSRTF 

SCA~, F 

LPEN, F 

STOP,F 

OFFSET TO TOP 

AND PRIORITY 

PRo FOR R!STR 
RESTART 

PRo FOR LP INTERRUPT 
~P INTERRUPT 

PR4 FOR STOP DISPLAY 
STOP DISPLAY INTERRUPT 

HAKE SURE MODE CHANGES 

CLU~ INSERT PENO!N~ FLAG 

CLEAR SCALE FLAG 

CLEAR LP HIT FLAG 

1 C~EAR THE STOP F~AG 

59 1 ••• HA~E SURE TUK IS OFF 
oil 02572 1112707 HOV •DJHPrBE~ MA~E SU~E TRAK IS OFF 

lb00110 
0115700 

b 1 • ••• 
b2 02b011 0057b7 

00bll00 
b3 112&114 0011104 
b4 11200& !N!T21 
&5 0200& 0111440 
bb 
b7 
bR 
•• 02&10 01147b7 

1100000G 
70 02&14 ~12&00 
71 02blb 01&71111 !N!T!I 

17bll20 
7 2 02&22 0 1011b 7 

01157b2 
73 02&2& 11100&7 

17&004 
TQ 112&32 012720 

1&00011 
75 0203& 11127111 

010511&' 
7& 02&42 0101107 

175772 

HAKE SURE END OF DPY Fl~E IS AFTER PERMANENT STUFF 
TST DCRASM 1 'FIX' BEEN CA~LED1 

BNE 

MOV 
,!FDF 
JSR 
, ENDC 
JSR 

!NIT I 

R4r•CIP) 
SD!SK 
PC,CLOSALL 

PC,F!XII 

HOV (SP)+ 1 R4 
HOV ACTST 1 R0 

MDV 

HOV 

HOV 

MOV 

R0, DSTOP 

Rllr D!SENO 

•DJHP, (RI)+ 

•BE~, CRill 

R0, ACT END 

1 BR IF 'FIX' ALREADY CA~LED 

1 CLOSE AL~ Fl~E l/0 

GET SPACE 

SET LD•END FOR OJMP 

IT 15 A NEW D!SENO 

PUT A OJMP TMERE 

FOLLOWED BV LOOP ADR 

AtTEND POINTS TO WORD AFTER D!SEND 

\ 

( 

\ ~: 



11 ••• nx UP TAG POINTER 
11 ezu• 11.781 MDV TAIIHEDoRI G!T FIRaT TAG ADOREII 

17UU ,. 8ZU2 115721 TIT CRil+ IUHP IT IY I 

•• ezn• IIIIU NOV RI 1 TA5END HUE THAT TAG!ND 
1 r.ss• 

II ez•.a IISIII CLR CAll 1 UD CLEAR LAIT POINTER 
IZ ' *** PATCH UP ADITM AND NITU HERE 
I] ez•u 8127•7 NOV •NIB AI, Nl TSK 1 ADJUST BUILDING STACK 

uuu• 
I Tb522 .. I UTI 8U7U INITJI MOV UDBAI, ADITK ADJUIT RUNNING lUCK 
1113]4' 
17UU 

IS IUh 111 .. 7 HOV l'oRUN,F IJIINAL IIUNIIINII 
1175U •• IZ71Z 112n1 HOY UEG,DPC START UP DPU 
11151•' 
81181tG 

17 12711 111287 RETURN RETURN TO UIER .. .. U712 ...... ICAL,,. ,•ORD I ICALI HAl IEIN DONE FLAG .. 
91 ROUTINE TO HANDLE LINKINI FOil SAVE AND REITOII£ 
9Z ,IFDF IDJIK 
n UVEATI .. JIR PC,EVAL GET STRING CIAIICXJ 
95 sea ••• FOUND A ITR ING7 .. JHP URIYN NO• ERROR 
97 CMP CIPJ,••I A NULL STRING! .. lEa .. , . YEI• UllOA 

" CHPI IRI)+,.,RPAII 'DLLONEO BY *J* 
Ill IN! .. ,. NO• ERROR 
Ill JHP UVZI RETURN TO OVERLAY 
liZ 
Ill ,ENOC 
114 ,IFD' IOUK 

GTI ¥11•81 BASIC • GT ROOT NOO RT•II MACRO VHIZ•I9 i'•OCT•74 1211 .. 17 PA&E 11 

I ,IITTL *NOIC*o •ON•, *0"" ROUTJNEI z ,ENOC 
] *************************************** 4 1 TURN 0, ICALE 
5 

• 112710 NOSCI 
7 112710 Be5U7 CLA SCAL,F NO HORE ICALE 

177772 
1127ZI IIIIU JHP CKEOL AND EXIT 

175411 
9 
II **************************************** II 1 ROUTINE TO TURN IUBP ON AND 0, 
12 
I] 10!724 ONI 
14 02720 lli!74• HOY ISDINT 0 •(SP) A IOINT 

17]481 
IS ezn1 U4Tb7 ON II JSA PC,POLENT 1 ENTER POLISH NODE, CK •c• 

175]]4 

" 127]4 1eeu•• +GET ONE GET IUIP TAG 
17 ezn• 1eeee•• +INTEGA INTEGEAJZE 
18 12708 112702' ,+2 EXIT POLISH HODE 
19 12702 1"512 MDV FAC2CA5l rRZ GET TAG 

e1u•2 
21 ez1•• 01JB82 BGT ••• LEGJTIHATE• lUNCH 
21 82759 IIIIU ONII JHP URARG NO• ERROR 

081UIG 
22 U754 IIOH7 JSR PC, TAGIAH 1 FINO TAG 

17UJO 
2J 12761 105701 TIT •• DID NE SUCCEED! 
24 127U 111772 BEQ ONI NO• BRANCH 
25 127U IU701 SUI tllrRI POINT AT IOINTIDJHP 

eee111 
2• U771 1157U TIT INSRTF 1 AN lNURT PENDING! 

175&08 
27 82770 811]75 BNE ••• VEl• LOOP TIL FREE 
28 127H IIUU NOV lCT£N0 1 AJ GET END OF DPY 'lLE 

175U• 
29 uau 11570] TIT •CRJ) POINT TO PREVIOUS NORD 
38 uee• ezeen CMP RlrR] liHUE DOEI AI POINT7 
ll n1a• 11141] IEQ ONZ TO NOI 
]2 neu 112'11 MDV ISP)+,eRI ITOAE NOAO 
]] nell IWIIU ONJI JHP CKRP1R AND RETURN TO UI!R 

175]01 
]0 8]9!' 81lU7 ON21 MOV CIPl+rNOI 1 ITOAE NORD 

1757" 
]5 01122 01077J lA ONJ AND EXIT 
u 
]7 na2• OFF I 
JB nez• 81270. MOV tOJHP+Io • CSP) ·I l OJHP+I 

IUIII 

?6 ]~ a lUI 00e7]7 BR ONI 1 ANO CONTINUE 
41 ,IFDF IDUK 

..-



GTB YU•II BAitC • GT ROOT HOD AT-II MACRO YH12•19 I••OCT-71 1211.117 PAGE II 

I ,SSTT~ "'IX• ROUTlNE CAUER 
2 ,E"DC 
J * * ••••••••••• ** **. **** •• * •••• ** •••••••• 4 

\ 5 AOUTt"E TO HANDLE 1 • 7 
CALL •FU"I"I i 

I enn2 FIX I 

' enua n•H7 
1752)2 

JSA PCoPOLENT ENTER POLUH HOOE, CM 1 ( 1 

u nn• UU3e' +GET ONE GET N 
II ne4e eeeeeo• +INTEGR INTEGERIZE IT 
12 neez ee3e4•' ,+Z EllT POLISH MODE 
13 ,IFD' IOUM 
14 JSR PCoCLOIALL CLOSE A~L FILE I/0 
15 ,ENOC 
I• neu 018107 JMP FlXSP JUMP TO OVERLAY 

UUUG 
17 
18 ,lFOF IOUK 
I' FREEl 
21 JSR PCoCLOIALL CLOSE ALL FILE I/0 
21 JMP 'RIEl GO TO OVERLAY 

GTB Vll•ll BlSIC • GT ROOT MOD RT•II MACRO VMIZ•I' le•OCT-U 1211•117 PAGE I' 

I ,SBTTL ROUTINE TO HTCH Lo I, F, T 
z ,ENOC 
J *. * * •••••••• ****** ** •• * ** ****** *** ** * *. 
4 
5 ROUTINE TO HUOLE Lo lo F, T 

• UPON ENTRY AI POINTS TO COMMA PRECEDING L 
1 UPON EXIT AI CONTAINS BITS 8111 OF SGH WORD 
8 

' L • LP INTERRU" ENABLE 
u I INTE"SITY OF LINE 
II F FLASH IBLl"KI 
12 T • TYPE OF LINE (SOLIDo ETC,I 
13 
14 n050 LIFT! 
15 03050 01i!7H HOY ueeee.INVU AUUME VISIBLE 

040001 
IIIIU 

1• 030So 011040 HOY Uo•(SPI SAVE R4 'OR RETURN 
17 03eu 0e•1u JSA PC,QIKPOL ENTER POLISH MODE 

175220 
18 ueu nee••• +SET OPT SET OPTIONAL MODE 
I' 030oe een2o' +PLOOP POLISH LOOP 
21 03070 001004 •• 4 TIMES 
21 0307Z eeu7o' +GETNUM GET "oL.IoFoT• 
zz 030H ~10~~·· +INTEGR INnGERlZE UCH I" TURN 
23 03071> neue• +SAY INT SAVE ON THE STACK 
24 03100 0000•e• +ELOOP ENO 0, POLIIH LOOP 
25 031U 003104' ,+2 EXIT FROH POLISH MODE 
z• 03104 005000 CLA AI CLEAR DUTINATION WORD 
27 03Ue 01 2oe2 HOY (SPI+, R2 GET TYPE OF L 1 NE 
28 03110 0034eo 8LE LlFTe BRANCH IF NO CHANGE 
2' 03112 120227 CHP R2, *4 COMPARE RZ TO 4 

0eue• 
30 03110 003003 8GT LlHI IGNORE IF T•4 
31 03120 002102 ADO u,Az ADD TO GET S!T•BIT 

aees03 
32 0312• 050200 us AZ,AI lET T INTO Rl 
33 0312e 012002 LIFT01 HOY (SP)t,RZ GET F 
34 03130 014707 JSA PC,8ITGET '•II I 

000BU 
, ••. 1 21 35 03134 850300 8!1 R3oRI , •• 1 31, 

3e 03130 112002 HOY (SPI+ 0 R2 GET I 
37 03140 001415 BEQ LifT I BRANCH IF NO C~·NGE 
38 03142 100103 8PL LlfTZ BUNCH 1'. VISIBLE 
l' 03144 us au CLR I NY IS MAKE INYISIB~£ 

080100 
41 03158 Be5002 NEG RZ HAKE R2 POSITIVE 
41 03152 U530Z LIFT21 DEC RZ 
42 03154 020227 CMP RZ, *II COMPAR£ R2 WITH 8 

080010 
•3 03100 0~2805 BGE LIFT! IGNORE IF TOO BIG 07 4. 03102 052702 BIS *lloR2 ADO IN 8 

Be0010 
45 n1o• 8BB302 SWAB R2 

•• 03170 eeo202 lSR RZ PUT BITS IN CORRECT POSITION 
47 13172 050280 B!$ R2,AI I IS SET INTO Rl 
48 0317• 012002 LIFT II HOY (SP)+ 1 A2 GET L '"'; .,--



;n YII•U BASIC • ;T ROOT MOO RT•II MACRO VMIZ•n I••OCT•14 llU.187 PA;E I•+ 

•• 1317• 0UHT JSR PC,B!TGET L•ll • nuu 
5I nzu nun AIL RJ L•ll 141 
51 nz1a nun AIL RJ Lets Ill 
52 nze• 851311 us R],RI L IS SET !~ AI 
53 nz1e IIU14 MOV CSP!t,R4 RUORE Ra 
5a UZIZ 1111]4 POLRET A~O EXIT 
55 
5• 03214 BIT;ET• 
57 Ui!IO 1U1U CLR RJ CLEAR DEIT!~AT!ON 
51 nz1• 115782 TIT RZ CHECK u;N OF RZ 
5' nzze UIOI5 BEQ BITZER BRANCH IF RZ • I .. lllll lllllll BLT 81TNU BRANCH IF RZ c I 
•I nzz• e5ii7U en III,Rl POl I Jl 

119811 
u UZJI e5ZTU BITN£;1 an UI,Rl ~UI 21 

018128 
u 132]4 IIUIT BITZER I RETURN ZEROI I 

•• •s n2u IIIII I !NY !II ,wORD VII!IILITY ru; cuT 1•1 .. ,!FDF IDUK 

;Te Yll•ll 8AIIC • ;T ROOT HOD RT•II MACRO VMU•n I••OCT•T4 UIUUT PA;E 21 

I ,SITTL LP I~TERRUPT HANDLER 
2 ,ENDC 
] • * *. *. * •• * ** * * •• ** ** * •• * * * * * * ** *** ***. * • 
5 1 ROUT!~£ TO HANDLE LI;HT PEN INTERRUPT 

• T llliial LPN INTI 
B llliiae 1101•• HOY Rlo•CSP·l 
q U3iiaZ 1uz•• MDV RZo•CSPl UY£ RE;!STERS 
II nz•• una• MDV R5,•(SP) SAVE R5 
II nz•• 11•715 HOY USRARU,R5 SET UP R5 TO USER AREA 

IUUI; 
Iii 0lii5Z u.r•• MDV IERVEC,•CSP) SAVE ERROR VECTOR IN FPMP 

081111; 
ll 03zs• 117701 HOY UOSTK,Re ;u PTR TO TA; I IF ANY) 

17.101 
I• UiiU Ill all BEQ LPINU NO u;. BRANCH 
15 032 .. 085721 TIT (AI)+ POINT AI AT UG 
I• nz .. II lUI HOY (AI) ,RI PUT TA; INTO Rl 
17 03271 IIZU7 BLT LPINTI HIT MUST BE IN TRAK 
IB UZ72 0157l7 I-PINT II TIT 1-PEN,F ANOTHER HIT PENDIN;? 

IT .. Iii 
I' 0327• Ul150 BN£ LPEXI YU• EXIT 
20 03310 005].7 DEC 1-PEN,F NO• HAKE FLA; • •I 

I Tbl74 
21 en0a 0100'7 MOV AI, (.PENT STORE u; 

17'35• 
2l lllU 01•s•• (.PINT II HOY FACiCR5) o•CSP) SAVE FAC 

000042 
23 03314 01•54• HOY FACICR5) ••ISP) 

000141 
z• 03321 01U4• HOY ABS,F,•(SP) 1 AND F(.A; TOO 

000314 
25 el3Za u~1•s CI.A FACI(R5) 

0000a1 
2• Ull0 01'701 HOY DISX,RI ;n X POI!TION 

000800G 
27 nn• 042700 B!C 117.811,RI ONLY FIRST II BITS 

IH801 
2B 03340 eue•s HOY RI,FACZCR5) PUT IN F-C 

000eaz 
2' 03304 0057.7 TST LPEN,F IN TRAK7 

17U30 
30 03350 012420 81. T LPINTZ NO• BRANCH 
31 03352 lbbTI0 SUB XT,RI 

10510b 
ll IllS• 0~•210 ASR AI DIY BY l 
ll 0HU 01b201 UR Rl DlV BY l 
3• 0llU 0Uib7 •oD Rl, XT OLD + CNEW•O~Dl/4 

00513. Gi 35 lllh 0107.5 MDV XT ,HCZCR5) PUT IN SMOOTHED VA(.U£ 
~0513Z 
010002 f 

3b 03374 0l27b7 BIT ue,DSR I ON THE EOGn 
000040 
00~000G /~-

l7 03402 001403 BEQ (.P !NT 2 NO 
·'- ~ 

'· 



;n VU•01 BASIC • ;T ~OOT MOD ~T•II MAC~O VMil•l' le•OCTo74 Ullell7 PAGE U+ 

38 03AU 0127e7 MOV lllllrXT STORE tENTER IN XT 
nun 
011511l 

39 U4U 010eU LPINTZI MOV SP,ABS,F SCALE ABIOLUTE 
01102i!i! 

AI 0lAib 012700 HOY IUSCL,X,RI UNICALE MODE 
00elbi!' 

AI 0]Ai!i! 00A7e7 JU Pc,sc,usc DO IT NON 
000Hi! 

42 u•z• 01os•o MOV FAC2!R5)r•(SP) 
000042 

43 03A3i! 0U54b MOV FACI (R5) r•CIPl 1 SAVE UNSCALED X ON STACK 
000001 

"" 034lb 0050b5 CLR FAt I (R5l 
000040 

45 03Ui! 01H0B MOV D!SY,RI GET Y POSITION 
000008G 

Ab 0]440 0Ai!TBI BIC •ITeeae,Re ONLY FIRST 10 BITS 
1 reeee 

AT 03452 euees MOV RlrFAC2!~5l PUT INTO FAt 
000042 

48 03A5b 005Tb7 TST LPEN, F IN TRAK? 
17Uib 

"' n•u 0U420 BLT LPINTl NO• BRANCH 
5e 034eA IUT00 SUB YTrRI 

0050lb 
51 03470 00ezn AIR R0 DIY BY 2 
52 03•12 00b200 AU ~~ DIY BY i! 
53 03474 auee7 AOD RI,YT OLD + !NEN•OLDl/A 

0i502b 
54 03500 0le7U HOY YT rFAC2!~5l PUT IN SMOOTHED VALUE 

00502i! 
0001Ai! 

55 usee 0li!Te7 BIT tAl, DSR ON THE EDGE? 
000040 
000000G 

5e 03514 001403 BEG LPINTl NO 
57 03510 une7 HOY lUI, YT STORE CENTER IN YT 

ee0u0 
0050U 

58 U5i!• 012700 LPINTlt HOY IUSCL,YrRI 1 UNSCALE Y MODE 
e0U5Z' 

59 03530 004Te7 JSR Pc,sc,uac 00 IT No• 
ens•• 

u USH 0057U TST LPEN,F IN TRAK7 
17U41 

u 03540 00i!405 BLT LPINU NO• BRANCH 
b2 03542 010700 MOV TRAKXrRI FROM STK 

10121b 
u U5Ae II07Bi! HOY TRAKV,Ri! FROM FAt 

111214 .. 13552 neoee BR LPINT5 STORE IT 
es 03554 005407 LPINT41 NEG LPEN,F MAKE FLAG • I 

1 7eue 

•• ll5b0 0IZ700 HOY ILPENX, Rl FROH STK / 00lb70' 
e7 035U 012702 HOY ILPENY, Ri! FROM FAt ! i 

GTB V01•01 BASIC • GT ROOT MOO RT•II MACRO VMii!•n lb•OCT•74 li!llbll7 PAGE 20+ 

001b7A' 
es 03570 01i!oi!0 LPINT5t HOY ,., .. ,~,,. 
•• 0357i! 012o11 MCV !SPl+r (All STORE 
10 03574 010522 MOV FACI(R5lr!Ri!l+ 

000040 
71 0lb00 010512 HOY FAC2(R5l, (Ri!l STORE 

000042 
72 03U4 01i!Ob7 •cv (SPl+rABS,F RESTORE FLAG 

000030 
73 0lbl0 012oo5 HOY (SPl+rFACI!R5l 

000040 
74 03bl• 012bb5 MOV !SPl+rFAC2!R5l RESTORE FAt 

000042 
75 030i!0 012ee7 LPEXII ~ov !SPl+rSERVEC RESTORE IERYEC 

000000G 
1b 0lbi!4 012005 MCV (SPl+rR5 RESTORE R5 
77 03b2b 01i!002 ~cv (5Pl+rR2 
78 0lol0 012b00 MOV !SPl+rRB RESTORE REGISTERS 
79 03e32 0052o 7 INC DPC RESTART OPU 

000000G 
80 03blb 000002 RT! ANO EXIT 
81 
82 0l04A 000000 ABS, Fl , wORD ABSOLUTE SCALE FLAG 
83 ,IFDF SD!S~ 
84 ,EOT 

( 



2 
J 

• 5 

• 7 

• • 
II 
II 
u 
u 
14 
I! 

" 17 
II 
I' 
21 
21 
22 
2J 
z• 
Z5 
z• 
Z7 
21 
2• 
Jl 
Jl 
Jl 
n 
Ja 

DEC • II • LI,GI • A • LA 

GTI, MAC TAPE J D' a 

THE INFO~MATION IN THU LISTING II IUIJECT TO CHANGE MITHDUT NOTICE 
AND SHOULD NOT IE CDNITRUEO AI A COMMITMENT IY DIGITAL EQUI'MENT 
CORPORATION, DIGITAL EQUI,MENT CDR,DRATIDN AIIUMU NO RUPDNSliiLlTY 
FOR ANY U~DRI THAT HAY APPEAR IN THll LUTING, 

THU SDFTMARE U FUIINUHED TO TH£ PURCHAI£11 UND£11 A LICENSE 
FOR USE ON A UNGLE COMPUTER IYIT!M AND CAN 8[ CO,UO (MITH 
INCLUSION OF OlGITAL'I COPYRIGHT NOTICE) ONLY FOR Ull lN 
IUCH IYIT£11, UCIPT AI MlY OTHERMIIE BE PRO¥lDED lN WRITING BY 
DIGITAL, 

DIGITAL UUI,MENT COR,OIIATlON UIUMU NO RU,DNUIILUY FOR THE 
USE OR IIELUIILlTY OF ITS IOFTMARE ON EQUI,MENT THAT U NOT 
IUI'PLUD IY Dl&lTAL, 

COPYRIGHT CCl t•n, t•u, BY DJ81TAL UUI,MENT CDII,DRATIDN, 

AUTHOIII DR, ITIPHEN II, ALPERT AUGUIT t•n 
,IITTL •STAT" IIDUTINI 
,ENDC 

*************************************** 
ROUTINE TO HANDLE 

CALL •ITAT°C FONT [, lNTI ) 

FDIIT •11 NDIIMALo oil NO CHANGE, Cll ITALICS 
INT •II LP INT£NUFUDr Oil NO CHANGE, Cll HIT NOT INT£N, 

JS IUU IT ATI ,. UU2 

17 nu• 
Jl U.S I ,, IUSZ 
41 una 
41 ens• 
u .,. .. 
u IUU 
•• n••• 
a! IU71 
•• nn2 

47 nn• •• 11711 
•• U712 
seen .. 
51 U7 .. 
5211711 
51 U7U 

sa UTI• 

IIA7H 
IHU• 
IIIIU' ....... ....... ....... .... ,.. ....... 
•n•••• 
IIUIZ 
111142 
115U2 
1147U 
177JI' 
IIUU 
eeun 
IIUU 
IIUII 
112 .. 2 
115412 
IIA7H 
1772,. 
IIUU 

GTI VIII•BI BASIC 

55 nue nun ,. nuz nzae 
1711081 

57 1372• IIIIU 
011124• 

58 

• GT 

11£G 
Jill 

AIL 
AIL 
AIL 
MD¥ 
MO¥ 
N£G 
JSR 

AIL 

ROOT 

8lS 
us 
JHP 

HOD 

1 IFOF 

PC,BUFPDL 

+GETDNE 
+I liT £Gil 
+U¥INT 
+lET OPT 
+GETNUM 
+lNTUII 
.u 
FAC2CII5) r112 

112 
,c,aiTau 
Ill 
RJ 
Ill 
RJ,Rt 
CIP)t,IIZ 
~2 
PC,IITG!T 

Rl 

RT•II MACRO 

R3 1 RI 
ti71181 1 RI 

soxn 

SOIU 

ENTER 'OL Uti MODE AND CK 'l' 

G!T FONT 
MAKE IURI AN INTEGER 
U¥E ON SUCK 
INT U O"IONAL 
CK •, • UD GET INT 
MAKE SUR£ AN INTEGER 
EXIT FIIDM POL!IH 
GET INT 

.. 
Nf:GAT£ 10 11TG£T RETUIINI ¥ALUU 
'DII 21rNIGI Jlr ZEROI I 

'DII Zllr NEGI Jllr ZEROI I 
U¥1 IN Ill 
GET FONT 
NUATE SO 81TG£T RETURNS ¥ALUU 

I POll OloNEGI .1, ZEROI I 

VHI2•1' t••OCT•H IZII.II7 PAGE Zl+ 

sn ,ONT INTO Rl 
an UP LOAO STAT o REG, A 

1 INIERT TO DPYI CK .,., RETURN 

/ 



GTB YBI•81 BASIC • GT 

I 
2 
l 
4 
5 

• 7 
a lel7l2 ROOT I 
9 113732 8U7U 

174252 
II Bl7U Be511t7 

171e71t 
11 13142 Be47U 

178121 
u 1374• 815787 

178158 
u 13752 811424 
14 13754 852711 

118111 
15 13781 804787 

175781 
lit U7U Ueell 

111812 
17 13771 158711 

17Ullt 
II 13714 8U787 

174851 
19 14811 Ult711 

1HBll 
l8 14814 I IIlii 
21 ..... 1111211 
22 14111 lltZUI 
2l 14112 114787 

1HU2 
24 1411. ll5111t 
25 14121 115141t 
h 14122 IISUI 
27 UIZ4 a52UI ROOT! I 

131111 
ze una 114787 

175711 
29 141]4 1157llt 
ll 141U IIIIU 
31 10141 1157 •• 

111112 
32 n1u 111811 
l3 UIU lUlU 

1757U 
34 una IU711t 

818181 
35 84151t Ill? II 

118111 
u 148U ... ,., 

l745U 
]7 08a.e llltUI RDOTII 

naeez 
38 08872 BBUII 

GT8 Yll•11 BASIC • GT 

]9 14874 Belt208 
41 14871t 158788 

171134 
AI Ull2 e5U80 

175724 
42 001811 llltZitBB 
4l 08111 115721t 
04 04112 ll51t101 

17571~ 
45 041llt 000431 

~· 

ROOT HOD RT•II MACRO YMI2•19 I••OCT•74 1211.117 PAGE ZZ 

,liTH 1 RDOT 1 ROUTINE 
,ENOC ........................................ 

ROUTINE TO HANDLE 
CALL 1 RDOT• I DX, DY [,L,I,,,T]l 

JSR PCoBUFTST ANY BU,ER? 

CLR All,, RELATIVE SCALE 

JSR PC, ARGGET GET ARGUMENTS 

TST XYBIG ROOT OR YECT? 

BEQ ROOT! ROOT• BRANCH 
us •uaaae,Ra LONG VECTOR 

JSR PC,PUTSGM UToGRAPHIC•HODE 

MOY ZCIPl 0 RI GET 

Ill X SIGNoRI SET SIGN CJNYUIBLEl 

JIR PC,PUTWD 1 INIERT IT 

HOY YUGN 1 RI 1 GET SIGN 0' 

SWAB Rl 
AIR Rl PUT IN BJT u 
ADD CIP]+,RI ADD IN Y 
JIR PC,PUTWD INIUT IT 

CLR CSPl MAKE X • I 
CLR •ISPl MAKE Y a I 
CLR Rl CLEAN ens II • I 
au •13aua,u ROOT MODE 

JSR PC 1 PUTSGM IET•GRAPHIC•MODE 

TST ISPl y • If 
IN[ ROOT I NO• BRANCH 
TIT 2CIPI YU• X • If 

IN£ RDOTI NO• BRANCH 
CLR YSIGN MAKE Y POSITIVE 

MOY 'I• CSPl MAKE y • +I 

MDV 'III,RI MAKE Clo•ll ROOT 

JIR PC,PUTWO INSERT n 
HOY ZISP),RI 1 GET X 

s•u Rl SHIFT TO LEFT 

ROOT MOO RT•II HACRO VMIZ•It I••OCT•?I IZII1t117 P·AGE 22+ 

AIR Rl HOY£ TO BITS 7•U 
au INVU,RI SU YUUILITY 

au XSIGN 1 RI SET SIGN 0, 

AOO CSPl+ 0 RI ADO IN Y 
TIT CIPl+ CLEAN STACK 
au YIIQ~ 0 RI SET SIGN 0' 

BA SOX IT 1 TAKE •STANDARD• EXIT 
I I,D, IOUK 

l'l\ 

71 
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GTB ¥11•01 USIC • GT ~DOT MOO RT•II MACRO VMIZ•89 Uo•OCT•74 12tlbll7 PAG~ Z3 

I ,UTTL 1 APNT• ROUT!~~ 
z ,E~OC 

··-, ] • * ••• ** * ** ••• * ** •••••• * ••••••••••• * ** * •• a 
5 ROUTIN~ TO MANDL~ • CALL 1 APNT 1 

7 
x. y [oLolo~oTI 

a 184120 APNT I 
q 1841ZI 184707 JS~ PC 1 BUFTST ANY BU,~R? 

17•••· 
II uu• llhH MOV SP, US,, ~LAG ABSOLUTE MOD~ 

177511 
II Ulll aea7H JIR PC, ARGGET GET ARGUH~NTI 

17~UZ 
IZ uu• 052711 Ill •u•eee,Ae lET UP MODE WOAD 

11•ese 
I] utae ... 707 JIR PCoPUTSGM IET•GAAPMIC•HDDE 

175UI 
14 14104 01h81 MOV ZCSP) 1 AI PUT X IN Rl 

IIIIU 
15 U!SI n•7•7 JSR PC,~NTERP IMM~D POLISH 

t74UZ 
t• Ul54 eeasta• +POSX MAK~ X ••I 
17 eats• nun liS INVU,RI SET VISIBILITY 

177154 
II IGIU IU7H JU PC,PUTWD INSERT X 

11••u 
I' 141U euua MOV CSPl+ 1 RI PUT Y INTO ~~ 
21 14171 1157Zb TST CSPl+ CLEAN STACK 
Zl a•1n 11•7U JSR PC, ~NTERP IHHED POLISH 

173701 
zz 01170 814SZZ' +POSY HAKE Y ••I 
23 liZ Ill n•a7 SDXITI JIR PC,PUTWD INSERT IT 

17•••• 
z• uze• 011707 SDXITII JSR PC,INIERT 'LAG INSERT A~ADY 

174534 
Z5 14ZU UIIH JHP CKRPAR CK 1 ) 1 AND EXIT TD USER 

174UZ 
Zb ,I,D~ IDUK 

GTB Vll•ll BASIC • GT ROOT HOD RT•II MACRO VHIZ•89 lb•OCT•71 12110117 PAGE Zl 

,SBTTL 1 VECT' ROUTIN~ 
,ENDC ........................................ 

ROUTINE TO HANDLE 
CALL 1 VECT 1 COx, DY [, L,l,,, T] 

Bl4214 VECTI 
114ZI4 184707 JSR PC,BUFTST ANY BU~F~R? 

173771 
10 04ZZB 185107 CLR ABS,F R[LATIV~ SCALE HOD~ 

177414 
II 1•22• 011707 JSR PC,ARGGET GET ARGUMENTS 

17~530 
12 14230 U57b7 TST XYBIG SHOAT DR LONG HODU 

17557• 
13 ••n• Ill lib BNE V~CTe LONG MODE• BRANCH 
I• 14230 052701 BIS •lueee,Re SET SHORT V~CTOR MODE 

104898 
15 aoz•z eaa7H JS~ PC,PUTSGH SET•GRAPMIC•HDD~ 

175•7• 
lb 0•z•• 0011 b 7 JMP RDOTe 1 FINISH UP IN ROOT ROUTINE 

17701• 
17 0•2sz 052701 V~CTII au llllllloRI SET LONG VECTOR MODE 

110011 
18 8425b eaa7U JSR PC,PUTSGH SET•GRAPH IC•HODE 

175•U 
I' e•z•z II bb09 •ov ZCSP) 1 RI GET ~ 

019102 
20 ••z•• 05b701 BIS INVIS 1 RI F~·G VISIBILITY 

17b7•• 
21 0•212 05b701 en ~SIGN,RI 1 FLAG SIGN 

17553• 
22 0•21a ~1'17b7 J8R PC,PUTOO 1 INSERT X 

17•3•• 
23 0•102 0lb701 •ov YSIGN,RI GET SIGN OF Y 

17~52• 
2• 00llb ~I IIlii SUB Rl 
25 00110 0lb201 AU Rl MDV~ BIT b TD BIT 13 
2b 00312 0bib01 ADO (SP)+ 0 R8 GET v•LU[ OF Y 
27 ••ll• 00572b TST CSPl+ FIX SUCK 
28 Ullb 001731 BR SOX IT EXIT THROUGH APNT ROUT!~[ 
2' , IFDF I DISK 



GTB YIII•AI BASIC • GT ROOT MOD RT•II MACRO VMI2• .. 

I ,UTTL GlNUAL ICALE•UNSCALE ~OUTINE 
2 ,E~DC 
1 ....................................... 

\ 4 
5 1 ROUTINE TO DO SCA~ING AND UNSCA~ING 
6 1 VA~UE TO BE SCAL!O/UNSCA~ED ANO RESU~T ARE IN FAC 
1 1 BE CAREFU~ ON REGISTERS SAVED ETC, 
8 THIS ROUTINE IS RAISED TO ~EVE~ 4 SO A ~PEN INTERRUPT 
q ~ON'T CAUSE A SUCK OV!RFLO• 
18 
II 
u IUU SC,USCI 
11 IUca 0157$7 TIT SCA~,F IS THERE ANY SCALING? 

17UU 
14 14124 UIU2 BEG SCUICI NO• EXIT 
15 UlZ6 U67•• ~ov PIM,•CIPI SAVE PU 

117116' 
16 114112 052767 au I211 1 PSM RAISE TO PRl 

1110201 
111116' 

11 Ulal 118146 MOV Rlt•CIPI SAVE AI 
II IUU Bin•• MOV R2,•(1PI SAVE R2 
I' 14144 111346 MOV R],•tiPI SAVE R1 
21 en•• IIU46 HOY R4t•(IPI SAVE R& 
21 14151 118546 HOY RS,•tiPI SAVE AS 
Z2 14152 012712 MOV t4,R2 lET UP COUNT FOR ~ORO TRANSFER 

1801114 
21 U15. 1115720 TIT (All+ ADJUST POINTER 
24 U1U 0141146 SCUSCIII HOY •(RII r•(SPI TRANSFER 1 MI•OROER .. LD .. DDRESS 
25 UlU 0115312 DEC R2 DECREMENT ~OOP COUNT 
26 143U U1375 BNE SCUSCI BRANCH IF NOT DONE 
21 10366 1127U MOV tERST AR, I!AVEC ERROR VECTOR FOR MULT, 

184434' 
lie IlliG 

28 14314 IUH7 JSA PC,QIKPO~ ENTER PO~ IS~ MODE 
I 13112 •• 04401 0114574' +PUSHF FLOAT FAC TO SUCK 

31 14402 IBBIIIIG +SMLR MULTIPLY 
31 14414 184056 1 +RE~AII RELATIVE OR ABSOLUTE SCALU 
lZ eue• 0BIUIG +UDR DO ADDITION IF ABSO~UTE 
ll 14418 Ylilll25b' +POP PUT RESULT IN FAC 
14 14412 G!IIIJ4H114" ... EXIT PO~ISH 
35 14414 012U5 HOY (IP)+ 1 RS GET BACK AS 
3b IUib 012bl4 HOY (IPI+,R4 
37 ..... BI2U1 MOV (8P)+ 1 R3 
ll euzz IIZUZ HOY (IP)+,RZ RUT ORE REGISTERS 
3' 14424 IIZUI MOV (IP)+ 1 RI 
41 1442b eu••7 HOY (SPI+,PSM RESTORE Pa• 

1777H' 
41 10432 0B0217 SCUIC II RETURN 
42 
43 ••• GOES QUITE DEEP IN SUCK ••12 ~ORDU 
u 

{ 7/ 45 14414 EASTAR1 

•• 10414 104001 TRAP • 07 1•u• 117 ,ASCII IOVFI 

i\ 14417 12b ,.;' 
\ I 

>-{-

GT8 YII•BI BASIC • GT ROOT HOD RT•II MACRO VMIZ•n lb•OCT•74 UllbleT PAGE 25+ 

14441 Ue 
48 a••• I aee ,BYTE 
Q~ ,EVEN 
5e 0U42 020027 ERROl VI C~P A0,ueae 

0114101 
51 UUb IB3772 8LO ERSTAR 
52 04Q50 II QUI TRAP 0 
53 0QQ52 UQ ,ASCII IDYl/ 

0Q45l llb 
11 .. 5. 0b0 

5• e .. 55 aee , BYTE 
55 ,EVEN 
5b 
57 ,IF OF SDISK 

73 



GTB VU•II BASIC • GT ROOT MOD RT•II MACAO VMU• .. 

,SBTTL. MIIC£L.LAN£0US ROUTINES 
,ENDC ........................................ 
1 SOME AUXILIARY ROUTINES NEEDED 

n•••z 
q u .. .. 
u e ... . 

11 u•n 
12 U471t 
ll 045U 

14 

0115H7 
177150 
11111481 
00013• 
012bb5 
01100411 
llliltb5 
~IIU•Z 
1122Ub 
llalllb4 
0110allb 

AEL.A8S 1 TST 

BEG 
POL.RET 

REL.ABIII MOV 

MOV 

IS U5U 11127U DIVVECI 
ll4414i' 
1180191G 

MOV 

lb U51Z U1Hl4 POL~ET 

RELABII 

(SP)+ 1 HCI(R5l 

(SP)+ 1 HC2(R5) 

(SP)+, (SP)+ 
b!R4l 

tEAROIV, SUVEC 

RELATIVE OR ABSOLUTE SCALE1 

BUNCH IF RELATIVE 
DO ADDITION STEP IF ABSOLUTE 

STORE AUULT IN FAC 

CLEAR STACK OF AOO CONSTANT 
EXIT• PAST ADO AND POP 

EAAOA VECTOR FOR DIVISION 

17 
u 
I' 
21 
21 

• * * * * *. * ** *. * *** * ** *. *. * ••• * * * * * **** **. * 
1 SOME POLISH AOUTINU (AGAIN) 

22 10514 POSXI 
2l 14514 1857'7 

175312 
24 14521 1811482 
2! 114522 POSY I 
z• 14522 111157U 

175311. 
27 14521t 101401 POSII 
28 
29 
30 
ll 
32 14530 115811 
ll 
34 U5l2 0allll4 POSII 
JS 
J• 114!34 ERUOR 1 
37 114534 11"480 
l& 
]9 U5U Ill 

40 
41 
qz 
al 

114537 117 
114540 IZ2 

44 114541 
45 ... 

TIT 

8A 

TST 

B[Q 
,IF OF 
JHP 
,ENOC 
,IFNOF 
CLA 
,ENOC 
POLAET 

TRAP 
,IFNOF 
,ASCII 

,ENOC 
,IFDF 
,ASCII 
,ENOC 
,BYTE 
,EVEN 

G7 04542 010141> SAVERII MDV 

48 145 .. 118013• 
49 

POLRET 

REYRSE 1 MOV 
HOY 
MOY 

50 
51 
52 

0•5•• 
045511 
114552 

53 04550 

55 II45U 

5• IG572 
57 
58 04570 

oil 0•u• 
bl lObei> 
bl IIGU0 

b5 1•u• 
•• 0•&ib 
&1 UU0 

01ib02 
012Ul 
II !bUb 
000011l 
0lh•• 
0000112 
010l&b 
00000b 
0102bb 
091100• 
090!34 

PUSHF I 

MOY 

MOY 

POLRET 

HOY 

MOY 

8NE 
TST 
MOV 

HOY 

JSR 

MOV 

MOY 

0lb5Gb 
0000G2 
01b5Git 
0000.0 
001015 
005721> 
~1011>7 
000021> 
0104b7 
000112• 
09•7~>7 

1n••• 
000000G 
00£l.30" 
011>701 
0000~· 
0lb7~· 
001100" 
0il013• PSHX!T I POLRET 

e•••z 0100000 Hla 
01.1bt&oit 00311130 lo\21 

,WORD 
, wo"o 
,IFDF 

XSIGN 

POSI 

YIIGN 

POSI 
SCRASH 
EARAOA 

SCAASH 
Rl 

• SLONGEA 
/AOA/ 

SLONGEA 

CK SIGN OF X 

SA ~ ITH CONDX COOU SET 

CK SIGN OF Y 

ARGUMENT OUT OF RUGE 

MAKE AI • II 

/ARGUMENT OUT OF RANGE/ 

(SP)+,RZ 
tSP)+,RJ 
2(SP),•(SPl 

2(5P) 1 •(SP) 

RJ,b(SP) 

R2,4(SP) 

FAC2(R5l ,•(SPl 

FACI (R5) ,~(SP) 

PSHXIT 
(5Pl+ 
R I, HI 

R4,M2 

PC,QI~POL. 

,_.Z,R4 

SOlS~ 

I SAVE ONLY Rl ON SUCK 

1 EXIT IF REA~ AL.READY 

7'1 
I 



I 
2 
] 

4 
5 

• 7 
a 
9 
II 14U. T~AK 1 
II eo•o• 810,.7 

17llU 
IZ 14652 et UU 

17UU 
ll 14656 114767 

173016 
14 IUU 11054i!' 
15 14661 lUlU' 
16 84666 884771' 
11 una 884514' 
II UUZ letUi!' 
19 UU4 888876' 
21 IU76 Bl514i!' 
Zl 14718 1115Zi!' 
22 14712 184784' 
i!l 14784 eti!767 

161111 
88]574 

i!4 ea71Z euu7 
llhll 

i!5 1171' IIZ.H 
IUUi! 

26 U7i!2 eti!UI 
27 117i!4 1147U 

175116 
i!S 14731 etU67 

018831 
i!9 847]4 114767 

17lZI• 
31 11741 BIIITU' 
ll 1474Z 1147U 

175811 

1 11TTL *TRAM* ROUTlNE 
,ENDC 
**************************************** 

ROUTlNE TO HANDLE 

JIR 

MDV 

CALL *TRAK* CXoYl 
BECAUSE OF 'GEUOR* 1 X AND Y MUST BE 

VA~IUL£1 1 NOT CONITANTSI 

PC, SUFTIT 

IP,AU,F 

PC,POLENT 

+lAVER I 
+GET ONE 
+SCALEX 
+POIX 
+UYERI 
+GETNUM 
+I CALEY 
+POlY 
,+i! 
*DJHPoi!G 

~I,YT 

CSP)+ 1 XT 

CIPI+oRI 
PC,GETAOR 

R2 1 TRAKX 

PC,ENTUP 

+CKOPCM 
PC,GETAOR 

Ri!o TRAKY 

ANY 8UPF£R7 

FLAG ABSOLUTE MOO£ 

ENTER POLISH I!OOEo CK *C* 

UYE PTR TO X 
GET X 
SCALE IT 
HAKE lURE ••I 
UYE X ON STACK 
GET Y 
SCALE U 
MAKE SUR! nl 
EXIT POLISH WITH Y IN Rl 
TURN OFF TRAM IF IT WAS ON 

1 STORE IN TRAK 

1 STORE X IN TRAK 

RESET TOKEN PTR TO X 
GET ITS ADDRESS IN A2 

STORE THE AOOAUs 

IMMEO POLISH 

CK COMMA 
GET AOORUS OF 

STORE ADORUI OF 12 11746 etez.r 
118114 

u 1 *** START TRAK AND EXIT 
]I U75i! 812767 

173411 
IU526 

35 147U UeH7 
17l3li! 

]6 
37 84761 881tiil 'TUKXJ 
38 107.6 111188 TRAKYI 
]9 

GTB Vet•01 BASIC • GT 

884771 SCALEXI 
880771 1115167 

1758]6 
19 84774 912710 

818402' 
II 05081 0U7U 

177314 
IZ 15U4 IU767 

00U00G 
13 15910 005765 

e0eeo0 
14 0501• 8110Bi! 
15 15016 900167 XSCL21 

177512 
16 050li! 016500 xSCL01 

eeee•z 
17 asez• 0Uel0 
18 a5030 812767 

020000 
170710 

lq 050]6 ee~uae 
Z0 05009 01040!3 XSCLII 
i!l 1/15002 SCALEYI 
li! 058Ui! 015967 

170766 
Z3 05046 112709 

016372' 
2U a505i! 000767 

17724i! 
25 15056 810167 

0B0801G 
26 15062 115765 

1100900 
27 15866 001411 
28 05078 000752 
2q 85072 816581 YSCLII 

119114i! 
]I 05876 n2eeo 
ll 05101 112767 

010U0 
17U726 

12 05116 105000 
33 05110 02ee21 YSCLII 

ee200e 
34 15110 002000! 
15 
36 
37 
38 
39 05116 112711 

MOY ISO INT 1 UG 

JMP CKRPAR 

,wolio-1. 
,oORO I 
,!FDF . SDISK 

ROOT 1100 RToll MACRO 

1 START TRAK 

CK *) 0 AND EXIT TO USER 

AOOAESI OF CURRENT 
AOgR£51 OF CURRENT 

YARUBLE 
VARIABLE 

VMI2•89 I6•0CT•74 12116117 PAGE Z8 

,SBTTL POLISH sCALEX AND SCALEY 
,ENOC ........................................ 
1 ROUTINES (POLISH) TO SCALE X OR Y 
1 SCALES FAC, SETS SIGN BIT, MAKE VALUE Pas,, CK IF • 10i!l 

CLR X51GN 1 ASSUME X •• I 

•ov ISCL,XoRI SET UP FOR SCALE 

JSR Pc,sc,usc 1 SCALE AI REQUIRED 

JSR PC, lNT INT!&ERIZE 

TST FACICRSI 0-10 'WE SUCCEED? 

BEQ XSCLI YES• 8RANCH 
JMP ERR AOR NO• CRASH 

MOV FAC2CR5) ,AI 1 MOVE ~ESUL T TO Rl 

&;E YSCLI BRANCH IF ••I 
•ov IZIUI,XIIGN MAKE BIT 13 ON IF NEGATIVE 

NEG AI MAKE AI • 0 
SA YSCLI CHECK Rl c 1124 

CLR YSIGN 1 AllUM£ V >• I 

MOV UCL,YoRI SET UP FOR SCALE 

JSR Pc,ac,uac SCALE IT 

JSR PC, lNT 1 lNTE&ERIZE IT c 327677 

TST FACI CR5) 

B£Q YSCLI· YES• BUNCH 
BA XSCLi! NO• CRASH 
MDV FAC2CR5),R8 MOVE RUULT TO R1 

BGE YSC~I BRANCH IF ••• •ov IUI,YSIGN an BIT 6 IF NEGATIVE 

NEG AI MAKE Rl • I 
CMP Re,•2ne COMPARE WITH 1124 

BLT YSCL2 BRANCH IF LUI THAN 
,IFDF ICRAIH 
BR XSCL2 1 CRASH 
,ENOC 
,IFNOF ICRAIH 
MOV 11777,RI 1 MAKE • 1123 

\ 

75 
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111717 
41 ,ENDC 
41 15122 111131 YICL2t '0LR!T 
U ,I'D' IDJU 

I 
2 
3 

• 
5 
6 
7 
a 
9 
II 
II 
12 
13 
14 
15 
16 
17 
u 
19 
21 85124 XGRA 1 
Zl 85124 BIZ7U 

120888 
881542 

22 15132 UZ7U 
177776 
8115n 

l3 15148 811486 
Za 15142 YGRAI 
25 1514.! 11.!767 

124811 
1085.!4 

.!6 15151 Uo!7U 
177775 
nesz1 

27 15156 1847U GRA,U 
173126 

za es1u nsae7 
lho5Z 

2• 15166 eiS167 
17QU6 

31 15172 II07U 
173172 

31 est a 1181n• 
u 85211 115282' 
]] 15282 126727 

U8478 
177776 

30 85211 1814U 
35 85212 114767 

173174 
36 15216 884771' 
37 e5221 100514' 
n eszz2 ee5224' 
39 15220 01 i!784 

105i!Oi!' 
08 05238 0001]4 
Ol 85232 100767 GRA,II 

,IITTL 1 XGRA• AND 0 YGRA 1 ROUTINEI 
,ENDC ......................................... 

ROUTINE 70 HANDLE 
CALL 0 XGRA° COY, A (,L,J,F,T) I 
CALL "YGRA• COX, A !oLoJ,r,T] I 

ARRAY A MUIT HAVE AT LUST i! ENTRIES 
I' AN ARRAY IS USED WITH XGAA DR YGRA, THEN 
THE SSZ ENTRY IN SYMUB BECOMES· •2 1 •3 RUP, 
ooNOTE THAT THJI HUNS THAT 
II ONLY DIMENSIONED ARRAYS MAY BE UI!D WITH 

THESE ROUTINES, AND 
21 THEY MUST HAVE ONLY ONE SUBSCRIPT 
•• AT PRESENT, SINCE THE PLOTTED DATA II ABSOLUTE, 

AN ARRAY MAY BE USED IN ONLY ONE CALL 
(THIS CAN BE CHANGED WITHOUT TOO MUCH TROUBLE! 

HOY t•Zo SSZTMP 

BR GRA,I 

HOY tlo!8811t MODE 

NOV 1•3,SUTMP 

JSR Pc;, BUFTST 

CLR US,F 

CLR XYBIG 

JSR PC 0 POLENT 

•GET ONE 
.u 

CMP SUTMP 0 1•2 

BEG GRA,I 
JSR PC,GI~POL 

•It ALEX 
•POU 
•• z 

HOY tGRA,3 1 R4 

POLRET 
JSR PC, QJMPOL 

MODE FOR GRAPH.X 

1 NEW VALUE D' SU 

BRANCH· ANb CONTINUE 

I MODE 'OR GRA,H•Y 

1 ANY BU,ER! 

1 RELATIVE SCALE 

1 ASSUME cu 

1 ENTER POLJIH, CK •, • 

GET OY OR OX RUP, 
EXIT POLISH 
IGRA OR YGRU 

BRANCH " XGRA 
ENTER POLISH 

SCALE DX IN YGRA 
MAKE SURE ••I 
EXIT POLISH 
NEW POLJIH PC 

AND CONTINUE THERE 
ENTER POLISH 

(_ 



ITJI50 
•z nH• eesua • 
u nzu &IIG52Z' 
•• 15242 aeu•e·&~•,J• 
45 aszu 111 n2• 
•• n2•• 880542' 
47 15251 800341' 
48 15252 083858' 
49 n2s• 08szs•• 
se es2sa eSU10 

011412 
51 eszu 1101U 

08141& 
sz asza• 0847&7 

173352 
53 nzn e1•u1 

08eeez 
so nzh nue1 
55 IS3U G~UI 
sa 
57 
58 
59 15319 115211 

•• U 05312 0857&7 &RAil 
174522 

u 1531& 111482 
u .. 
as 
•• a7 a5311 812708 

081877 .. 
&' 05314 152718 G~AZI 

170111 
70 05321 U07&7 

173320 
71 05324 812788 

IU088 
72 05338 8107&7 

173310 
n esn• u2u1 
74 15n• e0572a 
75 15301 112112 
7& 85342 111411 
11 15314 08UU 
71 1534& 1521B2 
7' e5358 eu 582 
88 15352 121U7 

01UIIG 
81 a53Sa 081017 
u 153&1 121127 

008eBIG 
83 153U 0110180 
84 05300 U01•7 GRASYNI 

080800G 

au 
~OY 

JU 

~OY 

BN£ 
,I,DF 
JHP 
1 ENDC 
, IFNOF 
INC 
1 ENDC 
TIT 

BEQ 
,IFDF 
BR 
,E~OC 
, IFNOF 
HOY 

,E~DC 
III 

JU 

HOY 

JIR 

85 15372 0181&7 GRURGI JMP 
euenG 

8a 0537• 8li!2Z7 GRAll CHP 
17777& 

87 05012 011371 BNE 
88 05084 812200 HOY 
8' 0500. 122820 CHP 
•0 0s•u 00ora1 JSR 

173230 
91 05010 011281 HOY 
92 0501& 0U7•5 BLE 
H 05421 01000• HOY 
90 85022 110200 HOY 
95 05420 0007•7 JSR 

I 7 3220 
qa 05030 012.00 HOY 
97 05432 005822 CLR 
qs ~50lO 021227 CHP 

177777 
" 05400 001354 B~E 
100 5 .. 2 01UI2 MOY 

-01110230 
101 504. 010102 MOY 
102 5450 010&&7 HOY 

17•1•• 
103 
104 5454 0050b 7 

000114 
105 s••a 1111i!7a• 

0011101110G 
IBb 54U HllijlJ 
107 sou lllli!7U 

011108UG 
108 5072 11121300 GAA&I 
10Q 5074 01100l 
110 547• 1111111•&7 

1111111072 
Ill 5502 00111410 
112 551110 0&271113 GRAll! 

U0114 
113 ssu 1111531114 
114 5512 lllllla7 
115 
11• 551• 11111803 GRA71 
117 
118 551& 111057&7 

1111110052 
119 5522 00101113 
121 5520 1110&381 
121 552• 01115oat 
122 5530 01115201 
121 5532 GRAHl 
120 5512 111111111110 
125 5Sl4 11180Tb7 

I 73110 
12• 
127 5500 111057&7 

, !FDF 
CLR 

BEQ 
HOY 

CMP 
BNE 
MOY 

BR 
&DO 

DEC 
BGT 
,ENDC 
HOY 
, IFDF 
TST 

BEG 
AIL 
NEG 
INC 
,ENDC 
HOY 
JIR 

, IFOF 
TIT 

•StALEY 
•POlY 
•TSTU 
•CKOPCM 
•UYERI 
+SKPARG 
•LIPT 
•• z 
HODE,RI 

RI,HODE 

PC,NUPUT 

Z(IP),RI 

G~AI 
ICRAIH 
E~RADR 

ICRAIH 
Re 

~YIIG 

GRAZ 
ICRAIH 
GRAI 

ICRASH 
t17,RI 

IIHIII,RI 

PC,PUT•D 

IDJHP,RI 

PC,PUTWD 

(IPh,RI 
CSPh 
CRih,RZ 
GRAIYN 
RZ 
(RI)+,RZ 
(R5),R2 
(RI),I 1 COMMA 

GRU 
(RI) 1 1 1 RPAR 

GRU 
£RRIYN 

£RRARG 

CR2h 1 1•2 

GRAIYN 
(RZh,RI 
CRBh, (Rih 
PC,PUTWO 

(RZ),RI 
GRURG 
R8 1 •(SPl 
R2,RI 
PC,PUTWD 

(SP1• 1 AB 
(RZh 
(R2) 1 1•1 

GRURG 
SS2THP, (R2) 

AB,RZ 
SP,ABS,f 

ILPS 
LPS,F 

INARRAY ,R4 

GRA7 
ITABLE,R3 

(R3l,RI 
GRAll 
SP,LPS 1 f 

GRA7 
IIZ 11 R3 

R4 
GRA• 

RB,R3 
SLPI 
LPS,F 

GRAU 
Rl 
Rl 
AI 

RI,RI 
PC,PUTWO 

ILPI 
LPS,F 

SCALE DY 'OR XGRA 
MAKE ••I 
CHECK I' c U ANO ONTO ITK 
CHECK OPTIONAL COMMA 
UV£ PTR TO ARRAY 
TO GET BY ARRAY 
&ET L,I,,,T 
EXIT POLISH 
ADD HODE TO SGN 

TEMP, SAVE PTR TO 1 I • 

INSERT IT/ FORCE NEW SGN 

GET SCALED INCREMENT 

8R IF Rl•l 

ARGUHENT OUT OF RANGE 

HAKE Rl • I 

EXCEED U7 

NO• BRANCH 

1 CRASH 

LOAD STAT, REG, 8 

INSERT IT 

1 FOLLOWED BY DJHP 

1 INSERT IT 

POINT AT ARRAY 
CLEAN ITK 

1 SHOULD NOT fiND A TOKEN 

AOR IN IYHTAB OF ARRAY 
BETTER BE 'OLLDW£0 BY A •, • 

YES• BRANCH 
DR MAYBE A ')' 

YES• BRANCH 
SYNTAX ERROR 

1 ARGUH!~T ERROR 

BETTER 8! AN ARRAY 

NO• ERROR 
GET &DR OF (SCALAR BEFORE) ARRAY 
POINT TO 4(8) 
INSERT AFTER OJHP 

IS SSI >17 
NO• ERROR 
SAY£ ADR 

SAVE AOR OF SSI 

RESTORE Rl 
MAKE SII•B IN IYHTAB 
CHECK 112 • •17 

NO• ERROR 
STORE NEW SS2 

STORE START OF SCALED ARRAY 
ABSOLUTE MODE 

1 ASSUME NOT AN LPI ARRAY 

NO, OF ENTRIES IN BUFFER TABLE 

NOTHING THERE 
ADR OF 'IRST &•WORD BLOCK 

ADR, MATCH7 
NO• BRANCH 
SET LPS FLAG 

EXIT 
GO TO NUT BLOCK 

ANY ENTR lEI LEFT7 
YES• BRANCH 

GET START Of UNSCALED DATA 

1 lN LPI &RRAY7 

NO• BRANCH 
YU• DOUBLE &RRAY !NTRIEI 

MAKE •OIM•I 

STORE Ill IN DPY FILE 

AN VI ARR&Y7 

77 
( -__ ,X 
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I IIIli 
121 ssu 111110 IEQ GRALl' NO• OON1 T N~GATE 
129 ss .. IIS .. I NEG u UUD •t H£111 

"· Ill SSSI IISTU GR .. I TIT LPI 1 F AN LPI ARRAY? 
IlliZI 

Ill sss• IIIII II IEQ GRALl' NO• IRANCH 
U2 sss. llllll MOY (Rl)t 1 RI GET DATA 
Ill SUI e~n•• IIOV R3,•(11') lAY£ Rl 
u• ssu lUlU MOV RI,Rl llT Ul' FOR Ll'l °FLOAT 0 

us 5S.4 lliTU JSR PC,FLOAT FLOAT INTO FAC 
811811G 

u• SST II IIUU IIOV C1Ph 1 RJ RUTOR£ RJ 
UT 5572 ..... , 811 GRALl' I ANO CONTINUE 
Ill sn• 111118 LPI,FI 1 MORD I NON•ZERO I' LPI ARRAY 
IJ9 ,ENDC 
141 SST• eus.s GRALPI IIOV (RJ)t,FACI(U) GET DATA 

811141 
181 uu IUJ.S NOV (Rli• 1 FAC2CRS) AND UCOND WORD 

08114l 
142 ,IFOF ILPI 
IU ,. .. GRALPII ,ENOC 
184 S.l. ez•uT CMI' IIZTMP,••z XGRA OR YGU7 

IIIIU 
ITT77• 

14S S'S4 111415 8£8 GRU IR IF X&RA 
1 .. S'l• BloTU JIR PC,QfMI'OL ENTER I'OLIIH 

17Zo71 
147 SUZ eest82' •ICALEY SCALE IT TO Rl 
141 SU4 814522' •POlY MAKE lURE u I 
149 su• eesu2• •GRAS CONTINU~ THERE 
151 SUI 114TU GRUI JIR PC,UMPOL ENTU I'OLIIH 

ITZas. 
lSI sua IIATTI' •ICALU ICAL£ X TO Rl 
IS2 su• IIOSIG' •I'OIX HAKE lURE u I 
ISS SUI II5U2' ,u EXIT POLISH IIOOE 
IU suz a52TII GRAS I 811 UlllloRI HAKE VISIBLE ...... 
ISS su• 111122 MOY Rl, CRZJ• STORE ICAL£0 VALUE 
IS. use II SUI DEC Rl DECREH~NT COUNT 
IS7 ,!FDF ILPI 
151 5.S2 llllh IG~ GRA9 LOOP 

"' ,ENOC 
1 .. ,JFNOF ILl' I 
1.1 IGE GULP LOOP 
1'2 ,ENOC 
IU 5.S4 IIUII MDV IIODE,RI RUT ORE Rl 

111114 
1 .. ,. .. 112722 IDXITII MDV •DJMI', (R21• INSERT DJIII' 

I'll II 
I.S s••• 11•712 140Y DIIENO, (R2) 1 AND ADDRUI 

IT2T4• 
~'· SUI 811UT JHI' lOX ITt CK 0 ) 0 AND EXIT TO UUR 

ITUII 
IU 

i\ / 1 .. S.T4 811111 MODEl 1 WORD I GRAPH•X OR GRAPH•Y 1100£ 
1 .. S.T• 888818 SS2TMI'I ,WORD • NEW VALUE OF SIZMAX 
ITI ,IFOF SOUK _,-· 
GT8 Vll•81 BASIC • GT ROOT IIOD RT•II IIACRO VHt2•n I••OCT•74 llll.111 PAGE 31 

,IITTL 1 1CAL1 ROUTINE 
,ENDC 

* * ** ••• *** •• * * * * ** ••••• * ** * ** ** ** •• * ** ** 
ROUTINE TO HANDLE 

• CALL 0 SCAL 1 CLLX, LLY, URX, URY (,IN X, IN VI) 
7 • aes7ae 5CA~I 

' U57ae 1847U 
17ll88 

JSR PC,BUFPOL 1 UTER POLISH AND CK 0 ( 1 

II 8STB4 8881U' •GET ONE GET LLX 
II 8578' 884574' +PUSHF FLOAT TO IT~ 
u 85711 a8Ulft' +PLOOP POLISH LOOP 
13 8571Z eaeeli! +2 T~ICE 
14 15714 88817·· +GET NUll GET '•LLY,URX• 
IS 1571' 884570' +PUIHF FLOAT TO STK 
" 85720 180848' +!LOOP END POLISH ~DDP 
17 a57ZZ '"'"54'-" •REYRS£ REVERIE LLU AND URX 
18 a57ZA 8888H' +GETNUM GET URY 
I' 8572• 184574' +PUIHF FLOAT TO IT~ 
za 05738 aasnz• ,.2 EXIT POLISH, CK INX, INV LATER 
21 05732 0lh" MDV 4(1Pl •LLY 

018814 
880018 

zz 15700 01h•7 MOY &ISP),LLH2 1 SAVE ~LY 
eaaaa• 
018484 

23 1574. 01h" IIOV U.CSPJ,LLX 
011814 
810404 

z• 15754 01h•7 
U811• 

IIOY 14 0 CSPl,LLX+Z SAYE LLX 

aeuae 
25 057•Z 084 .. 7 JSR R4,FPPUY ENTER POLISH AND SAVE REGISTER 

172438 
26 a5a• lh230' tMULYEC LOAD ERROR VECTOR FOR IUBTRACT 
27 15770 0180UG +ISBR LLY•URY 
ll 85772 080176' +NEGSTK URV•LLY 
2' 85774 aeezs•• •POP UV£ IN ,.c 
30 85TH 018atiG +118R ~LX•URX 
ll 0ua0 88817•' +NEGSTK URX•LLX 
32 IIUai! 880442' +FPPRU RUT OR£ REGS, AND EXIT POLISH 
l3 IUU 012U7 MOY ,.,,.,,. 

0883'4 
34 IIUII 012 .. T 

nn•2 
MOV (II')•,FX+2 I UYE URX•~LX TEHI'ORARILY 

35 0U14 UZ7U •ov •UICL, Y, SCI'TR POINTER • LL V.Z 

7l uus2• 
1101.0 

lb mu2z 084167 JIR PC,ICLG!N GENERATE ICALE IN 
00121' 

37 ~ .. ,. au .. 7 
8883lb 

MOV CSPho'YL 

18 0U32 012U7 MOY CSPJ•,ICL,Y 1 STORE FYL • •FY•LLY 
000334 n l•n• 01Z6U IIOV CIPJ•,IFY \·· / .-810302 < 
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40 0b04Z 01lU7 
910lU 

~ov CSP)+ 1 IFV+Z 1 STORE IFV • 1/FV 

41 Bb04b a 1 b5o 7 MQV FACICR5!.FV 
000040 
000310 

42 0U54 01o5b 7 •ov F AC2CR5), FHZ 1 STORE FV 
000042 
010304 

4l 0b002 0lb7b5 HOY FX,F&CICR5) 
0B0l0b 
000040 

44 0U70 01oa5 ~ov Fhi!1 FACZCR5) PUT URX.~~X IN FAC 
00030Z 
000042 

45 0ua 01Z707 
00Ubi!' 

MDV •USC~, x, SCPTR POINTER • ~~X+Z 

000104 
4b 0bl04 004707 

0001]4 
JSR PC, SC~GEN GENERATE SCA~E IN 

47 0bl10 012bo7 MDV CSP)+,FX~ 
000i!b4 

48 0'114 01Zb07 ~OY (SP)+ 1 SC~,X 1 STORE FX~ • •FXo~~X 
000i!bi! 

aq 0Ui!0 01i!U7 HOY CSPl+,IFX 
000i!l0 

50 0bli!4 012U7 HOY CSPh,!FX+Z STORE lfX o 1/FX 
enu• 

51 Bbll0 0lo5o 7 HOV FAC I(R5), FX STORE FX 
100040 
000i!lb 

5Z 0Ulb 0I05b7 MOV F&Ci!(R5) ,flU 
00004i! 
000i!l2 

53 90144 012700 
00!!37~' 

MDV IMFX,RI SET UP SOURCE VAR!AB~E AOOREU 

54 Bb15B 0B47o7 JSR 
aaat4Z 

PC,OPTSTR STORE !NX o FX IF USER •ANTS IT 

55 Bbl54 01b7o5 MQV FV,FACICR5) 
0B0ZB4 
000040 

5b 0blb2 0lb7b5 MOV FHZ,FAC2CR5l MOVE FV TO FAC 
000200 
00004i! 

57 0bl70 01Z700 MOV •FV, Rl SET UP SOURCE VARUB~E ADDRESS 
00b3b4' 

58 0'174 004H7 JSR PC,OPTSTR STORE !NV • FV IF USER WANTS IT 
00011b 

5q 00200 0l0b07 SCA~01 MOV SP,SCA~,F SCA~lNG HAS BEEN DONE 
174500 

u 00204 0001b7 JMP CKRP&R CK 'l' AND EXIT 70 USER 
17ZI0b 

ol 
u 0o2U 000000 SCPTR 1 ,•ORO PTR FOR A PO~!SH ROUTINE 
u ,IFDF SOISK 
b4 , EOT 

GTB V01••1 ~ASIC • GT ROOT MOO RT•II MACRO VM02•0q lb•OCT•74 0210 .. 07 PAGE ll 

b 
7 
8 
q 

II 
II 
12 
13 
14 
15 
lo 
17 
18 
1 q 
20 
21 
22 
23 
24 
25 
2o 
27 
28 
zq 
l0 
ll 00212 
l2 0o212 

ll 0o21• 
l4 1o220 
l5 0o222 
lo 
37 0b2Z4 
l8 0b2Z4 
lO ao22o 

40 0b2l2 
41 
42 0o2l4 
4] 0o2H 

Q~ 0b2~2 

45 

•• 47 
48 
4q 
50 
51 
52 
Sl 
54 0o244 

01b700 
177772 
011040 
014040 
0001]4 

005040 
012740 
0ozoaa 
0001]4 

012707 
01:HIU ]U, 
00•000G 
00l01l4 

DEC • 11 • ~BPGB • A • ~· BASIC KERN£~ V02•01 

GTB, MAC TAPE 4 OF 4 

THE INFORMATION IN THIS ~!STING IS SUBJECT TO CHANGE WITHOUT NOTICE 
AND SHOU~O NOT BE CONSTRUED AS A COMMITMENT BV DIGIT&~ EQUIPMENT 
CORPORATION, DIGIT&~ EQUIPMENT CORPORATION ASSUMES NO RESPONS!B!~ITV 
FOR ANY ERRORS T~AT MAY APPEAR IN THIS ~!STING, 

THIS SOFTWARE IS FURNISHED TO THE PURCHASER UNDER A ~ICENSE 
FOR USE ON A SING~£ COMPUTER SYSTEM ANO CAN BE COPIED (WITH 
INC~US!ON OF O!GIHVS COPYRIGHT NOTICE) ON~Y FOR USE IN 
SUCH SYSTEH, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY 
DIGIT A~, 

DIGIT&~ EQUIPMENT CORPORATION ASSUMES NO RESPONSIBI~!TV FOR THE 
USE OR RE~IABI~ITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT 
SUPP~!ED BY DIG!TA~, 

COPYRIGHT (C) 1973,1974, BV DIGIT&~ EQUIPMENT CORPORATION, 

PSj<PTRr 

TEN241 

MU~VECI 

SC~GENI 

AUTHORI DA, STEPHEN R, A~PERT AUGUST lq13 
,SBTTL ROUTINES AUXI~!ARV TO 0 SCA~• 
, ENOC 

* *. * * •• * * * ** ••• **. * * ** •• * •• ** * **** ** * ** * 
1 SOME NECESSARY ROUTINES TO ACCOMPLISH SCA~ING 

MDV SCPTR, A0 

•ov LR0l,•(SP) 
MDV •(R0) 1 •(SP) 
PO~RET 

C~R •(SP) 
MDV UZbU,•CSP) 

PO~RET 

R0 HAS AOORESS OF ~O•OROER WORD 

MOVE TO STK 

1 PUT 1024 0 ON STK 

MDV *ERSTAR,SERVEC 1 MU~T, ERROR VECTOR 

POLRET 

• ... * * •••••••• ** ***** **** **** *** ***** ** •• 
1 SCA~E GENERATOR ROUTINE 

ON EXIT1 
FX IN FAt 
FX~ AT (SP), ZCSP) 
!FX AT 4(SP), b(SP) 

\ 

\ (_· 

7/ 

':) \ 
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55 IU44 lll667 "OV CSPl+,SCLUV UYE RETURN ADDUIS OF, STK ...... ,. IUS I aauu JIR R4,,PUV un R!GI AND ENTER POL!IH 
17ZI4Z 

57 IU54 IUZ••• +PUSH I PUT 1,1 ON STK 
51 IU56 lhi!Z4' +T!NZQ PUT IIZQ, ON ITK 
s• auea 114584' +OIVVEC OIV!O! ERROR VECTOR ... IUU 110Zl4' +PUSH PUT FAC ON ITK 
u IU64 00UIIG +SDVR IU4,/0trr, • FX 
6Z IUU eeezs•• +POP PUT FX IN FAC 
u aura 110Zl4' +PUSH PUT UCK ON STK 
64 IU7i! UUIIG +IOVR 1,/rX • !FX 
.s IU74 111Zl4' +PUSH FX ONTO STK AGAIN .. aur. 1111"' +NEGSTK NOW •rl ., 0Uu eeuu• +PSHPTR PUT LLX ON STK 
u IUIZ UUl4' +"ULVEC MUL T, ERROR VECTOR .. IU84 010018G +IHLR 'XL • •FhLLX 
71 h3h 00U4Z' +FPPRES EXIT POLIIH AND RESTORE REGS 
71 lUll 010177 J"P tSCLSAV RETURN TO CALLER 

UB801 
7Z 
1l lUI• eeeeee SCLUVI ,WORD 1 RETURN ADDRESS 
14 ,!FD' IO!lK 

GT8 Vll•ll BASIC • GT ROOT HOD RT•II "ACRO VHIZ•n "•OCT•?O 1Zihll1 PAQE lZ 

I ,UTTL OPTIONAL STORE ROUTINE AND DATA LAYOUT FOR SCAL z ,!NOC 
3 **************************************** • 5 ROUTINE TO OPTIONALLY STORE CRI)oZCRI) IN NEXT PARAH 
6 IF THERE IS ONE, 
7 Rl POINTS TO COHHA BEFORE PARAMETER 
8 Rl POINTS TO ENTRY TO BE HOYEO • 
II IU16 OPTSTR I 
II IUI6 0147'7 JSR PC,Q!KPOL ENTER POLISH 

171771 
IZ 06lli! eeeeu• +SET OPT SET OPTIONAL FLAG 
ll aUZ4 0iii71Z' +CKOPC" CK OPTIONAL ',' 
14 eUZ6 08Ull' ,+Z EXIT POLUH 
15 0U31 183404 BCS OPTSTI NO• A RIGHT PAREN .. 06lli! 8047U JSR PC,GEUOR GET lOR IN RZ 

173500 
11 0U36 lli!li!Z MOV CRI) •• CRZ) + 
18 16340 IIZUi! HOY CRI)+.CRi!)+ STORE RESULT 
I' 16342 110i!87 OPTSTBI RETURN 
ze 
Zl * * * * * *. ** •• * *. *. * •• * * * ** * *. * * * ** * * *. * * •• i!i! 
i!3 1 DATA STORAGE FOR SCALING 
i!4 
i!5 0634• 008800 !FYI ,MORD 0,8 !FY • 1/FY 

IU46 001800 
i!6 06350 800000 LLY I ,woAD LLY 
Z7 IUSZ 001801 USCL, Y1 ,WORD 
za 
z• 06354 008800 !FX I ,Ifill ORO ,,, !FX • 1/IFY 

0U56 000000 
l0 euee 000000 LLXI ,wORD a LLX 
31 86HZ 080808 USCL,XI ,WORD a 
3Z 
ll auu 000001 FYI ,WORD ,,, FY 

0uu 000000 
l4 06370 110801 FYLI 1 1i110RD 0 FYL • •'Y*LLY 
l5 0U7Z 000800 SCL,YI ,•ORO • 36 
l7 0U74 000098 FX I ,Ill ORO .. ' 1 FX 

06376 00000Y 
38 06400 000000 FXLI ,WORD 0 FXL • !FhLLX 
3~ 0640i! 000800 SCL,X I ,WOAD 0 
40 , !FDF SD!SK 

~0 
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,UTTL POLISH ROUTINE TO IORT VARUILE TYPU 
,ENDC 
**************************************** • \ 5 ROUTINE !POLISH) TO RETURN IN Rl • •I IF ARGUMENT t1 SCALAR OR REGULAR ARRAY 

7 I IF XGRA ARRAY 
8 Z IF YGRA ARRAY 
9 4 IF FIGR ARRAY 
II •• CRASH IF A STRING ARGUMENT 
II Rl POINTS TO PARAMETER IN TOKEN FORM 
IZ 
13 euea AORCHMI 
14 10084 184707 JIR PCoGEUOR GET THE AOORUS 

IT liZ• 
15 10011 01'511 MOV YARUVCRSI oR I GET POINTER TO IYMUB ENTRY 

eeaezz 

" e.41• li!Ui!T 
17777• 

CHP IRBI,••i! ARRAY OR SCALAR? 

17 a.4za 1114U BEQ AORCHI BRANCH IF ARRAY 
18 IUZi! 083115 BGT ADRCHl BRANCH IF SCALAR 
19 euz4 eti!TU ADRCHII MOV ••IoRI FLAG AI •I 

177777 
Zl lUll 181134 ADRCHZI POL RET AND EXIT 
i!l IUli! I lUll ADRCHII MOV •CRI) oRI GET SSZMAX 

neee• 
i!Z IUJ• eeszu INC Rl 
il 1uaa 81i!l71 8GE ADRCHI BRANCH IF SUM AX ,. .. , 
&4 IU4i eeszee INC Rl 
i!5 1.444 085481 NEG Rl 
c. ••u• ·eeuee AIL Rl Rl C•• •2 • CRI + II 
&7 IUSI li!UZ1 CMP Rl,•4 lETTER NOT BE >4 

111114 
21 IUS4 18l7U BLE AORCH2 IT ISN'T, EXIT 
29 IUS. 1101•1 AORCHll JMP ERRARG IT IS, FAIL 

eeaeeeG 
31 ,IFOF IOUK 

-------·· 
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I ,UTTL •APUT• ROUTINE 
i! ,ENOC 
3 • * * *. *. * *. * *. * ** •• *. * ** * ** ** * •••• * **. * * * 
4 
5 ROUTINE TO HANDLE 

• CALL •APUT" C AI II, Zl 
7 'A' MUST BE XGRAo YGRA OR FIGR ARRAY 
8 •z• CANNOT BE ANY OF THE ABOVE 
9 
18 e.••z APUT 1 
II l•••z 0847b7 JSR Pto BUFPOL ENTER POLISH AND CK 0 ( 0 

17151' 
li! 1 .... ee•su• +SAVER I Rl TO STK (PTR TO ACII I 
13 e. ore 000341' +SKPARG SKIP OVER ACII 
14 8U7i! 000170' +GETNUH CK •, • AND GET VALUE .OF 
15 ,.470 00"54i' +SAVER I SAVE PTR TO "I" ON STK ,. e••a eeaz3•' +PUSH SAVE Z ON STK 
17 e•see eeo58i!' • o2 END POLISH MODE 
18 0•5ez 01'•01 MDV •CSP),RI POINT AT ACII AGAIN 

eeeea. 
19 a.se~ 0007'7 JSR PC,QIMPOL IMM£D, POLISH 

171000 
i!0 0•51z 011fH~04 1 +ADRCHK C~ECM ITS TYPE 
21 e•5IO 080i!SO' +POP PUT Z BACK IN FAt 
i!i! 06516 086521' ,+l EXIT POLISH 
i!3 e•sze 0057~8 TST Rl XGRAo YGRA, OR FIGR? 
i!4 a.5i!i! 10i!eli! 8GE &PUT I YES• BRANt~ 

25 a.5z• 000167 JMP ERRARG NO• CRASH 
eeee~eG 

z• 0.530 8lllU APUT II •ov Ri!o2!SP) UV£ AOR OF Alii OVER PTR TO A CI I 
001002 

27 e.Sl• 0lh.7 MOV SP,A8S,F ABSOLUTE MODE (XGRA 1 YGRAI 
175101 

i!8 a.5o8 010017 •ov Tl CRII ,Pc DISPATCH 
ea.5••• 

i!9 06500 00b55i!'T II +APUTX XGRA 
30 0•5•6 0a.s••• +APUTY YGRA 
31 a.55e ea.57~' UPUTF FIGR 
3i! 0•552 0007~7 APUTX I JSR PC,QIKPOL ENTER POLISH 

171530 
ll ~•55~ 100770' +SCALEX SCALE IT 
34 065•0 IU5IO' +POl X MAME SURE ••I 
35 0•5•i! 10••••• UP UTi! CONTINUE AT APUT2 
36 0•5•• 0047U APUTY I JSR PC,QIMPOL ENTER POLISH 

171522 
l7 0~570 00580i!' +StALEY ICALE IT 
38 0•57i! 0005i!i' +POSY MAME SURE ••I 

~I 39 06570 10••••• UPUT2 CONTINUE AT APUTi! 
•e e•5r. 0050•7 lPUTF 1 CLR A85,F FLAG RELATIVE MODE 

17503. ., 0U0i! eeun ROR SSIIAVIR51 X OR Y ENTRY? 
eeeez• 

Oi! e•u• le3eli! 8CC APUTFI X• 8RANCH 
03 0hl0 0007U JSR PC, ENTERP IMMED, POLISH ', 

17130i! ' / •• ~~·~· ~85002' oSCALEY SCA~E Y 
•s ~ObiO 0003.7 s••e YSIGN 

~·--



GTI Vll•ll UIIC • GT ~OOT MOO RT•II H•CRO VMI2•19 16•0CT-T• 1211.117 P4GE Ja+ 

173212 •• •••zz IIUU 
··~ 

YIIGN NOVE IIGN TO liT 1J 

"""\ 
113216 

H .. .,. 856711 Ill YIIGN,RI lt:T IIGN liT IN 4NINU 
173212 .. ... u ueaes BR "UTI CONTINUE •r 4PUT2 .. a.ua IUTU •PUTFII JU PC,ENTUP IMME0 0 POLISH 
17131' 

51 1 .... 8U778' +IC•LU IC•LE X 
51 86642 156711 us XIIGN,RI lET SIGN BIT 

173164 
52 •••u .PUT21 
SJ ..... llhll MOV CIP)t,RI POINT TO 0 1' 
54 16.SI 117U6 MDV f(IPI 1 •UPI Gt:T VALUE 

I IIIII 
55 16654 U2716 BIC IIJ7777, (IP) 1 CLU •LL BUT VISIBILITY 

137771 ,. •••• 1 05111' liS Rl, liP I lET IN VALUE 
57 ... u llhl• MDV ,.,,.,.,.,,. ITORE A(%) 
51 1 .... IIUU IR AG!T4 EXIT THRU CKRPAR 
s• o I'D' IOISK 

GTI Vll•ll UIIC • GT ROOT MOO RT•II MACRO VMI2• .. 16•0CT•7M 1211.117 PAGE 35 

I ,IITTL 'AGET• ROUTINE 
2 ,ENOC 
] •••••••••••••••••••••••••••••••••••••••• • 
5 ROUTINE TO HANDLE 1 • CALL •AUT• I AI II, ZJ 
7 .,. MUST BE XGRA, YGRA, OR 'IGR ARRAY 
8 •z• MUST NOT 8[ ANY OF THE AIOVE • II a.••• AGETI 
II 16666 114767 JU 

I 71312 
PC,BU,OL ENTU POLISH AND CK • 1° 

12 ... 72 ....... UORCHK CK ADR 0' l(IJ 
13 16674 011782' +CKOPCM CK "•" lA 0 .. 76 116710' o+2 EUT POLISH 
15 16711 115711 TIT Rl XGRA, YGRA 1 OR 'IGR! 
16 16782 082812 BGE AGETI YEI• lUNCH AND CONTINUE 
17 16704 0811117 AGETJI JMP ERRARG NO• CRASH 

BI0UIG 
18 06718 010667 AGETII 

174724 
MDV SP,ABS,, ABSOLUTE MODE ,. a.714 111265 MDV 

ueea2 
(R21 1 PAC21RSJ GET VALUE FROM ARRAY 

2e a.728 a8SIIJ65 CLR FACIIRSJ INTO 'AC 
081141 

21 16724 U27.S BIC 
B48U8 

UIIII,FACZIRSJ 1 CLEAR INTENSITY. liT 

ne0•2 
22 16732 81Ue7 MOV TI(Rti,PC 1 OUPATCH 

116736' 
23 16736 0167U'TII +AGETX XGRA 
24 16741 107100' +AGETY YGRA 
25 16702 886752' +A GET' 'IGR 
26 10704 lilT II AGETX I •ov IUSCL 0 X1 RI UNitAL~ XGRA 

086]62' 
27 loTS I 08UI7 BR AGETI AND CONTINU~ 
ZB 06752 832712 AGETFI BIT IZIIII,(R2l LONG VECTO~ en 

821818 
2• 16156 011405 BEQ AGET2 NO• BRANCH 
38 86761 U5M6S NEG FAC2(RSI YES• NEGATE IT 

IIBIU 
11 16764 nzTu 

1761U 
Ill IIT6111,'AC21R51 1 MAK£ IT TRUE NEGATIVE 

818142 
32 06772 885067 AGET21 

IT•uz 
CL• "'·' 1 'IGR II ULATIVE 

33 1677. 006065 •oR UIUV(R5) X OR Y ENTRY? 

<?) 800824 
]4 17802 lllJU ICC AGETX Xo BR4NCH 
35 17114 012711 AGETY1 •ov •UICL, Y ,Re UNICALE YGU 

nus2• 
36 17118 084767 AGETII JSR Pc,ac,usc DO IT NOW 

\ .· ·. 175384 
\~) 37 1111• 014767 JSR PC,QIKPOL ENT~R POLISH 

171272 .. 
f· ]8 1712e 000234' +PUS" PUIM FAC ON STK ( 

]9 07a2l uuea• +AO~C"K CK lOR 0, Z 

~ 



Gl 17UI 1171Zt' 
41 B71U 115711 TIT 
U 17131 IIZJZS IGE 
aJ 17Ui! IU.Zi! HOY 
44 B7U4 Ui!Ui! HOY 
45 1713e 1Uie7 AGEUI JMP 

171254 

,u 
AI 
AGET3 
(SP)t 1 (Ai!)+ 
(SPI+t (Ai!)+ 
CKRPAR 

,IFOF SOISK 

I UIT POLISH 
1 IGRA, YGRA 0 OR 'IGR1 
I YU• ERROR •• CRASH 
I ITORE UNICAL!O RESULT 
I AND REST 0, IT 
I CK 0 ) 0 AND EXIT TO UIER 

GTB Yll•ll BASIC • GT AOOT MOO AT•II MACRO YMIZ•n lo•OCT•74 1211ell7 PAGE 3e 

I ,SBTTL °FIGA• ROUTINE 
i! ,ENOC 
3 
4 • * * * ... * *. * * * ~ * * *. * ** *. * **. * •• * * * ** •• * *. ** 
5 ROUTINE TO HANDLE! 

• CALL °FIGA• (A [, L, r, F, T I 
7 
B 11704i! FIGAI 
q 11704i! IU7e7 JSA PC, BUFPOL ENTER POL liM AND tK II (. 

171136 
II 071U IU5G2' +UVEAl UYE PTA TO A ON STK 
II 17151 0Be340' +UPAAG DON'T TRY TO EVALUATE IT 
li! 1715i! enese• +LIFT GET Lt lo '' T 
13 17154 01454i!' +SAYER I UYE PTR TO 0 ) 0 

14 1715e 117160' • .a EXIT POLISH 
15 170U 152710 818 1IIIIII 0 RI LONG VECTOR MODE 

110110 
lo 17Be4 0147&7 JSA PC, NENPUT INSERT SGM WORD 

171554 
17 B7111 lieU I ~OY i!(SP) 0 AI POINT AT A 

000002 
18 07174 ui!ele HOY CSP)+, (SPI CLEAN STK A BIT 

" 07110 lli!Ui! MOYB CRII+oAi! 
i!l 07101 U151i! BMI FIGSVN ERA OR IF TOKEN HERE 
i!l 07Ui! lUlU s•AB Ai! 
i!i! 07UG 15i!Ui! 81SB (Allt,Ri! 
23 07Ue 00150i! 100 CR5l,Ri! OFFSET TO SYMTAB 
i!4 071U 0l22i!7 CMP CAi!)+ 0 1oi! BETTER BE IN ARRAY 

177771> 
25 1711" IBII04 BNE FIGSYN 1 NO• ERROR 
i!e 0111e 012710 ~OY IOJMP,AI 

leeeee 
i!7 171i!i! 10GH7 JSA PC, PUTWO INI!RT OJHP 

1715i!i! 
i!B nue 01i!i!01 HOY (Ai!ltoAI GET AOOREU 0' ARRAY 
2' aT Ill 2221i!l CMP CAll+, (All+ POINT AT ICII 
31 07132 0100B3 HOY AI 0 A3 PUT IN Al ALSO 
31 07134 ~14701 JSR PC,PUTWO INSERT IN OPY Fl LE 

171510 
32 17141 Ul211 MOY CAll 1 RI IS 811 •17 
33 1714i! 183401 BLE FIGARG NO• ERROR C NOT ENUF ROOM) 
34 17144 0V53U OEC AI TD ROUND CORRECTLY 
35 17140 05i!7U BIS lloAI MAKE 000 

0V00BI 
3e 0715i! 010211 •DY A2,RI 
37 07154 00G707 JSR PC,PUTWO IDA OF SSI 

171471 
38 171U 0uue HOY AltAI 
l' 071ei! 0147H JSR PC 1 PUTWO SAVE SSI IN OPY FILE 

171462 

•• e11ee 00512Z CLA (All+ ZERO SS! IN SYMTAB 
Gl 07171 085i!01 INC AI ONE MORE SINCE ZERO TOO 
•z 07172 0212Z7 CMP CRi!l 1 ••1 CHECK SSi! • •17 

171777 
•3 0111• 001151 8NE FIGARG NO• ERROR 
44 07210 01Z712 •ov ••4, (RZl STORE •4 IN SUMO 

17177G 

\ 

~3 

\-
I 

,~ 
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45 17211 IIUIZ HOY Rl,RZ ALSO IN R2 
IO nz1• 115107 CLR UI,F RELATIVE MOO! 

·"'· !7UZo 
47 lUll 185107 CLR SUTMP SNITCH FOR TOGGLING 

17UU 
41 17210 at nos FIGRLPI HOY IRJ)+,HCI!RS) ;n ARRAY ELEMENT 

100041 
Qq 117222 IJI2]05 HOY IR3)+ 1 FACZ(R5) GET SECOND HALF 

III14Z 
51 nzz• 015707 TST SUTMP X OR Y ENTRY? 

170.44 
51 1172lZ uuu BNE FIGR! Y. BRANCH 
sz 11234 015Z07 INC SSZTMP MAKE Y NEXT TIH£ 

170430 
53 117ZOI 084707 JSR PC 1 ENTERP IMMEO, POLISH 

17171Z 
54 17Z44 111711' +ICALEX SCALE X RELATIVE 
55 11C4o e5o708 BIS XS IGN, Re PUT IN IIQN 

I 7Z5bl 
so nzsz 1110413 BR FIGRZ INSERT IT AND CONTINUE 
57 11C54 115107 FIGR!I CLR SUTMP MAKE X NEXT T!HE 

17Uto 
58 enu 114707 JU PC,ENTUP IMMEO, POLISH 

!TI07Z 
5• en•• 015U2' +StALEY SCALE Y RELATIVE .. nuo 08Uo7 SWAB YIIGN SET SIGN BIT IN BIT 13 

172542 
u 17272 nozu AIR YIIGN ALL lET 

17Z530 
u ITZTo 150708 BIS YSIGN,RI SET IN Rl 

17253l 
03 17312 050701 FIGR21 BIS INYIS 1 RI FLAG VISIBLE OR NOT 

173731 .. 17310 010122 HOY Re, IRZl+ INSERT SCALED MORO 
05 117311 01153111 DEC Rl •• 117312 0113311 BGT FIGRLP LOOP IF NOT DONE 
07 117314 012011 HOY (SP)+,Rt POINT R! AT "l" ., 117lto Ulto7 JMP SOX IT! INSERT/ CK 0 ) 0 / EXIT TO USER 

170330 

•• 117lZC 0111!07 FIGARGI JMP EUARG ARGUMENT ERROR 
UU011G 

70 117l2o 1Uto7 FIGSYNI JHP ERRSYN SYNTAX ERROR 
0111111G 

71 ,IFDF I DISK 

GTB Y01•11 BASIC • GT ROOT MOO RT•II MACRO VMIZ•n IO•OCT•H 1211 .. 81 PAGE 37 

I ,SBTTL °FPUT 0 ROUTINE 
z ,ENOC 
3 •••••• *** * •••••••••••• * ••••••• ******** ** 
Q 
5 ROUTINE TO HANDLE! 
0 CALL 0 FPUT 0 (A(I),Zl 
7 "A" HUST BE A FIGR ARRAY 
8 •z• MUST NOT BE ANY OF FIGR,XGU,YGU 
9 
u 17l3Z FPUT 1 
II 91332 ee•a7 JSR PC, 8UFPOL ENTER POLISH AND CIC .. (II 

170o4o 
12 ern• 104542' +SAYER! SAVE PTR TO All) 
13 117340 100]411' +SKPARG SKIP OYER A(!) 
14 17342 00~07tt~ +GETNUM GET Z INTO FAt 
15 e73u 00.542' +SAYER I SAVE PTR TO 0 ) • 

Ill 01340 IIIIIZ3"' +PUSH SAVE Z ON STK 
17 0735111 011352' ,+2 EXIT POLISW 
18 1117352 010001 HOY oCSP) ,Rt POINT R! AT A(l) 

0111001110 
lq ens• 01114707 JSR PC,GIKPOL IHHEO, POLISH 

171731 
21 11173112 1111o40•• UORCHK tK AOR OF Alll 
21 11173114 01111112511' +POP PUT Z INTO FAC 
zz 1117lll0 01117371' •• 2 EXIT POLISH 
23 1117l711 0211111127 CMP Re, "' Rl SWOULD BE 4 

111111111110" 
z• 07374 01111•112 BEG "UTI YES• BUNCH 
25 17370 010107 JHP ERRARG NO• ERROR 

000111111111G 
20 1117.112 111111121>11 FPUTII HOY R2,2(SP) REPLACE PTR TO A(l) BY ITS AOR 

1110111el2 
27 111741110 111151111>7 CLR ABS,f RELATIVE ~ODE 

17•220 
28 1117412 noeos ROR SSIUYIRS) K OR Y ENTRY? 

1111101112• 
2q 1117•10 1130!3 BCC FPUTI h BRANCH 
31 IlHZ II 1111•701 JSR Pt, ENTERP IMHEO, POLISW 

17111532 
31 111742• 111111511142' +&CALEY StAL[ Y TO Rl 
32 07421> llllllllo7 SWAB YSIGN MOVE SIGN BIT 

1724112 
H 1117432 010207 ASR YSIGN TO 13 

1723711 
3• 07431> 1111111117 MOV YSIGN, XYBIG SAVE SIGN 

17Zl72 
l723o4 

?:~ 35 e7a4" ~1041110 BR FPUT2 AND CONTINUE 
30 074•11 0~4707 FPUT II JSR PC, ENTERP IHMEO, POLISH 

1711151" 
37 e7•sz 00"770• +SCALEX SCALE X TO Rl 
38 0745• 111107117 HOY XS IGN, XYBIG SAVE SIGN 

172352 
172340 ,. 

30 07402 010003 fPUT21 MOV 2(SP), Rl ADR OF Alll \ \ 
111111111102 I / 40 074&o 012blb MOV CSP)+rCSP) CLUN SUCK 

~ 



41 97470 00•7&7 JSR 
09BU~ 

42 07474 01Be02 MDV 
03 0747& 05&700 BIS 

17232& 
44 07502 01134& MDV 
•5 07504 0Q27" BIC 

131777 
U 07510 0500" BIS 
Q1 07512 012&13 MOV 
Q8 07514 0057&7 TST 

172310 
gq 07520 0U401 BEG 
50 07522 005402 NEG 
51 07524 100402 FPUT31 SUB 
52 0752& 0B5723 TST 
53 07530 022327 CMP 

"0000 
54 07534 001417 BEG 
55 0753& 021327 CMP 

1&0000 
5& 07542 001414 BEG 
57 07544 0047&7 JSR 

00Be32 
58 a7550 "0204 SUB 
5' 07552 002003 BGE 
&0 07550 0115404 NEG 
&I 0755& 052704 BIS 

020000 
&2 075&2 FPUT51 
&3 07502 0113•& MOV 
&4 075&4 04271& BIC 

137777 
&5 07570 051141& B!S 
&& 07572 012oll MOV 
o1 07574 012&01 FPUHI MDV 
o8 0757o 000!&7 JMP 

170514 

PC,UNDO 

R0,RZ 
XYIIG 1 R8 

(Rll 1 •(SPl 
1137777, (SP) 

R0, (SPl 
(SP)+, (R3) 
XYBIG 

FPUTl 
R2 
R4,RZ 
(R3)+ 
(Rl)+ 1 1DJMP 

'PUT4 
(Rl) ,•DJMP 

FPUT4 
PC, UNDO 

R2 1 R4 
FPUT5 
R4 
020U8,R4 

(R3) 1 •(8Pl 
1137177, (SPl 

R4, CSP) 
(SP)+, (Rl) 
(SP)+ 1 RI 
CKRPAR 

GET AAG A(ll TO R4 

SAVE Z 
SET SIGN 

GU VA~UE 
CI.EAR A~~ BUT V!SIBI~ITY 

SET IN VA~UE 
STORE IN A(!) 
Z POS OR NEG? 

POS• BRANCM 
MAKE CORRECT REPRESENTATION 
Z•A(I) IN RZ 
~OOK AT NEXT WORO 
ENO OF ARRAY? 

YES 
END OF ARRAY HERE? 

YES 
GET A(hZ) INTO R4 

R4cooA C 1+2) • ( Z•A (I)) 
BRANCM IF POSITIVE 
ASS, VA~ OF R4 
SET SIGN NEG, 

GET VALUE 
CI.EAR A~l. BUT VISISI~ITY 

SET NE~ VA~UE 
STORE NEW A (1+2) 
POINT AT '1' 
CK ')' AND EXIT TO USER 

&q 
7a 
71 
72 
73 
74 
75 
7& 

***'Ill** .. * •• * •• *.*******.*.****.***** •• *** 

71 07U2 011304 UNDOI 
7B 07&04 042704 

040000 
1q 07&10 032704 

020000 
80 07&14 001403 
81 07&10 042704 

020000 
82 07o22 005•04 
83 07024 000207 UN0001 
e• 

0 
7 
8 
q 
10 
II 
12 
13 
14 
15 0702o TEXT! 
10 0702o 0050o7 

000320 
17 07&32 00•7&7 

I 703•& 
18 07&30 007o40' 
lq 07&40 012700 

100000 
20 070"" ~0"707 

172074 
21 07050 012702 

0101&2' 
22 07054 000410 
23 07o5o 122127 TEXT0t 

000000G 
2~ 07&02 0014~5 
25 07oo4 124127 

000000G 
20 07070 001521 
27 07072 000107 

000000G 
28 0707o 0100UO TEXT II 
2q 01100 0102•o 
30 07702 00~7&7 

000000G 
31 07700 103427 
32 07710 00•7o7 

1702~2 

33 0 771" 000000. 
3U 07710 012&02 
35 07720 01co00 
30 07722 01&503 

0000U2 
37 07720 002003 
38 077le 010o&7 

000224 
H 0773• 000750 
40 0773o 01c704 TEXTlt 

000015 
•1 07742 00•1o1 

000210 
42 07740 01270• 

000012 

ROUTINE UNDO 
TAKE ~ONG VECTOR WORD POINTED TO BY R3 
AND PUT IT INTO R4 
CA~~ED VIAl JSR PC,UNDO 

MOV (R3) 1 R4 
BIC uaeae,u 

BIT ozuu,R• 

BEG UN000 
BIC •zeau,R4 

NEG R4 
RETURN 
,IFDF SD!SK 

,SBTTI. 'TEXT• ROUTINE 
I ENDC 

GET ARGUMENT 
C~EAR VISIBII.ITY 

POS, OR NEG, 7 

POl,• BRANCH 
C~EAR SIGN BIT 

MAKE CORRECT 
AND EXIT 

* * * •• * * * ** ** * ** ••••••• * ** ******* ***** **. 
ROUTINE TO HANO~EI 

CA~~ 'TEXT'( <ARG, ~1ST>) 
WHERE I 

C~R 

JSR 

HOY 

JSR 

MOV 

HU cCR> AND N eLF> 
01 cCR> AND NO <V> 

•NI SHIFT•OUT STRING FO~~O~S 
RS OR 'STRING'! STRING DATA 

IF SHIFT•OUT, ON~V RIGHTMOST 5 BITS 
IF SHIFT•IN, IGNORE A~~ NON•PR!NTAB~ES 

SHIFT 

PC 1 BUFPO~ 

,+2 
•100ue,R0 

PC, PUTSGM 

It BUFF, R2 

DEFAU~T TO SHIFT IN 

ENTER POl. ISH, CK• ( • 

EXIT POI.ISH 
SET CHARACTER MODE 

1 INSERT IT 

8R 
CMP8 

TEXT I 
(A1)+,.,COMM4 

R2 POINTS TO Rl 

GET FIRST ARG, 
DO WE HAVE A COMMA? 

BEQ 
JMP 

•ov 
MOY 
JSR 

8CS 
JSR 

MOV 
•ov 
MOV 

BGE 
MOV 

BR 
MOV 

JSR 

MOV 

TEXT! 
•(RI),.,RPAR 

TEXT II 
ERRSVN 

R0,•($P) 
R2,•(SP) 
PC,EVA~ 

TEXT2 
PC, ENTERP 

+INTEGR 
(SP)+,R2 
CSP)+,R0 
FAC2CR5) ,Rl 

TEXT3 
SP,SHIFT 

TEXT0 
115,R4 

PC, I.OCHAR 

uz,R4 

YES• GET ARG, 
NO• NO MORE UGS7 

YES• EXIT 
NO• ERROR 

SAVE CMAR, BUFFER 
AND PTR 
GET ARG, 

BRANCH IF STRING 
IMMED, POI.!SH 

INTEGERIZE IT 
RESTORE PTR 
RESTORE BUFFER 
COUNT INTO Rl 

BRANCH IF CARRIAGE 
'I.AG FOR SHIFT•OUT 

GET NEXT ARG, 
INSERT cCR> 

INSERT IT 
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u In 52 115713 TIT u ANV TO DO? 
44 17754 all741 TEXTS I BEG TEXT I NO• EXIT 
45 ens• IU7U JSR PCoLOCHAR VEl• INIERT lT 

-~\ UIZIZ 
u 177U 185113 DEC R3 DECIIEHlNT COUNTER 
47 177U 11177l IR TEXTS CONTINUE IN LOOP 
41 an•• ei2Ul TEXT21 HOY CSPiooll3 GET PTII TO ITRINI .. 17nl BIZU2 MOV CSPholl2 
51 1777Z IIZUI MDV (SP)o 1 RI RUTOIIE IU,ER UD 'fR 
51 17774 IZeJZ7 CMP Rl,l•l NULL ITIIING7 

1777n 
52 IIIII al1437 an TEXTS VIS• CLUR SHIH I~ SET 
53 11112 11114• MOV Rlo•(IP) UVE Rl 
54 11114 111311 MDVI (1131 ,RI GET LENGTH 0~ ITRING 
55 II II' 8U713 ADO UoRl POINT AT STRING 

aeeel3 
5• IIIU aenu TIT- IHl~T IHIFT OUT? 

III!U 
57 Ill!' 111034 IEQ TEXT• NO• BRANCH 
51 I lUI 112714 HOY •a.,u IHI~T•OUT 

IIIII• 
59 11124 UZ711 TUTTI IIC 1177141,R4 CLEAR ALL IUT 5 LO•OROIR llTI 

177741 •• IIIli IZIIZ7 CMP "-••17 lETTER NOT IE IHlfT•IN 
111117 

" llll4 111111 IN£ TUTU NO• CONTINUE 
u IIIU 814761 Jill PCoLOCHAII PUT IN SHIH IN 

111122 
u 11142 112714 MOV .... u AND SPACE 

eaeeae 
u Ill .. 111761 JIR PC, LOCHAR 1 PUT JT IN 

Ill liZ 
.s 11152 112714 MOV "'•114 AND SHIH OUT 

IIIII' •• IllS. 114761 TUTUI JSR PCo LDCHAR INIIRT IT 
111112 

61 IIIU 112314 HOVI CRlhoRa LOAD UP NUT IVTE .. Ill .. 115111 OEC Rl DECREMENT LENGTH•I .. Ill .. IIZlS. IGE TUT7 STORE IVTE I' NOT AT END 
71 11171 112714 MDV 1!7,111 INIERT SHI~T•IN 

111117 
71 11171 814761 JIR PCoLDCHAR INSERT IT 

nee•• 
72 IIIII 115161 TEXTII CLR IHIFT CLEAR SHlfT•DUT FLAG 

111154 
7l 11114 IIZUI TEXT III HOY CSPhoRI RESTORE Rl 

" Ill .. III•U IR TEXTI GET NUT AIIG 1 

·75 IIIII 112314 TEXT•I HOY I CR3h 1 R. QET CHAR, ,. 11112 111&13 IEQ TEXUA LET NULLI SLIP THROUGH 
77 11114 121427 CMPI R4o141 PRINTABLE ...... 
71 11121 IIUI2 ILT T!XT9 NO• DON'T PRINT JT 

" 11122 81Af'7 TUTU I JIR PC, LDCHAII VEl• I NS!RT JT ... \ 
1eeu• ,~\ I // •• IIIZb 115311 TUUI DEC Rl DECREMENT BYTE COUNT 

~· 

II IIUI 1113'7 IN£ TUh CONTINUE IF MORE LEFT \ /. 12 IIUZ 1817U IR TEXT! I USTOII£ Rl ANO GET NUT ARG 

7 
GT8 Vll•ll BASIC • GT ROOT MOO RT•II MACRO VMIZ•" I'•OCT-74 121 .. 117 PAGE 3 .. 

n 11134 132712 TEXT III UT lloRZ 'ILLED EVEN NO, 0~ IVT£17 
118111 

14 Ill AI Ill All IEQ TUTU YES• BRANCH 
85 11142 enna CLR Ra MAKE LAST BVT£ • I 
a• II lOA IIA7'7 JSR PCoLOCHAR LOAD UP OPY 'I LE ~ITH LAST WORD 

aaeet• 
87 11151 IU7U TUTU I JSR PC, INSERT INSERT INTO 'IL£ 

171571 
88 1115• 1111•7 JMP CKRPAR ANO EXIT 

17113• 
n 
qe IIIU 018101 SHIFT I 1 WORD • SHI"•OUT 'LAG 
9! 111'2 eeene CBUFF1 1 WORO • CHARACTER BUFFER 
92 
u I •• * * * * * * * **** * ** * •• * ** * * * ** ** * •• *. * *. * * •• 1 LOAD CHARACTER ROUTINE 
q5 .. IIIU IIUU LDCHAR 1 MOVB RI.CAZh PUT IVTE INTO Rl 
97 IIIU e3Z7U an •toR2 000 OR EVEN BYTE NUT? 

001811 
98 11112 1111185 INE LOCHI 000• DON'T INSERT VET 

" 111170 91&711 ~ov CIU, 1 RI LOAD UP DPY ~ORD 
1777U 

1011 0210 0107'7 JSR PC,PUT~D EVEN• CAN INSERT NOW 
170440 

Ill eze• BIS702 TST •(RZI POINT lACK AT CBU, 
liZ 021• 11111217 LDCH81 AU URN RETURN TO CALLER 
Ill ,IFDF ICLOCK 
tea 1 IFOF IDJSM 



GTS Vlll•lll SUit • GT ROOT MOO RT•Il MACRO VHU• .. 

,SBTTL 'TIM£" AND 'TIHR' ROUTINES 
,ENOC 

* * * * •• * * * * * * * * * * ** ** * * * *** * * * * * * * *. * * * ** • 
5 ROUTINE TO HANDLEr 

CALL 'T!HE'CA) ~ 
7 
8 

WHERE A 15 THE NUMBER OF T!C~S •ANTED 

q IIIIIZIII TIMEr 
Ill IIIZIII 111147b7 

170054 
II 111214 11110!lb' 
12 11121b 11111100b' 
ll 1112211 11111222' 
14 111222 0057b7 

111111!52 
!5 11122b IIIIU55 
lb U230 111370b 

1111011114 
17 10234 012737 

11103·~· 
IIB0004 

18 10242 11115737 
17754b 

lq lll24b 1112bl7 TIMMI 
11BIIe114 

211 111252 U57b7 
0110122 

21 11125b 111111141 
22 llllbll lllbSBII 

IIB0042 
23 1112~4 110lB02 
24 IU~~ 111101~7 

11111101111G 
25 10272 01011b7 

11110!5b 
Zb 11127b 0050b7 

01111150 
27 1113112 111271111 

11111111111 
28 10l0b lll110b7 

17754b' 
zq 111312 1101•14 
30 111314 0210Z7 

111114112' 
31 U320 IIIIIS04 
32 111322 01157b7 

1111111311 
33 llll2b lllll40b 
l4 10330 111111402 
35 Ull2 llll0b7 TIMEII 

111111120 
3b lllllb 11127b7 

0110011b 
0111111• 

37 111344 11127b0 TIHEIII 
000300 

JSR 

TST 

BN£ 
MDV 

MOV 

TST 

MOV 

TST 

BGT 
JMP 

MOV 

HOY 

BIT 

SEQ 
CHP 

BNE 
TST 

SEQ 
BR 
MOV 

HOV 

MOV 

PC, POLENT 

+GET ONE 
+INTEGR 
,+2 
DSPTCH 

TIMEZ 
UG,•(SP) 

OSPTCH 

TIME2 
FAC2CR5) ,AI ... 
ERAARG 

R8,TIHEC 

TMSW 

TIHU 
CRe),,TMR 

TIME! 
THRAOR 

TIME I . ·~ (R8), THRAOR 

'"' TMSW 

ENTER POLISH, C~ ' (' 

GET A 
!NTEGERIZE IT 
EXIT FROM POLISH 
GOT A CLOCK! 

NO• EXIT 
SAVE LOt 4 

MAY AOR 

GOT ONE 

RESTORE LOt 4 

WELL 

NO CLOCK 1 EX IT 
GET COUNT IN TICKS 

CONTINUE I~ POSITIVE 
NO• ERROR I' call 

SAVE TIME COUNT 

ASSUME NO ONE ELSE US! NG CLOt~ 

US£ FOR LKV ANO BIT ~ 

CLOCK INTERRUPT ENABLED! 

NO• BRANCH 
HY OLO REQUEST! 

NO• BRANCH 
ANY AOR FROM LAST TIME! 

NO• BRANCH 
YES• BRANCH 
YES• GET LKV 

SET UP PROPER EX IT 

PUT IN BR~ 

GTS V01•01 BASIC • GT ROOT MOO RT•Il MACRO VMIIZ•IIq 

00110112 
38 111352 0127111 MOV 

010U02' 
]Q 10350 11101107 MOV 

177540' 
411 10lo2 00illb7 TIHE21 JMP 

107730 
41 lllloo 0127\o HEREI MOV 

0111240' 
42 111372 0\0oo7 MOV 

11011002 
43 10370 000002 RTI 
44 10400 ~1100011 OSPTCHr ,•ORO 
45 
40 10402 0057o7 TMRI • TST 

0011040 
47 10400 lllllotll BLE 
48 104111 0053~7 DEC 

01100411 
40 1114\4 01157b7 TST 

000040 
50 10420 0010111 BNE 
51 10422 01111002 RTI 
52 111424 0110!77 JMP 

00002b 
53 10430 0oo707 THRill ADO 

011111124 
54 10434 0050b7 CLR 

17754b' 
55 104411 000002 RT! 
5b 10442 01b7b7 MOV 

000010 
000U0' 

57 10450 000!77 JMP 
000100" 

58 
5q 10454 0000011 T IMEC I , •ORO 
o0 10450 000000 TMRAORI ,•ORO 
bl 10400 000000 TMSWr ,WORD 
o2 

CKRPAR 

IT IHH, (SP) 

SP,OSPTCH 

T !HEC 

TMR0 
TIHEC 

TMSW 

TJ~~tSW,PC 

PUT ADA AT L~V 

ENABLE CLOCK 

CK ')' AND EXIT TO USER 

RET AOR 

NON•ZERO IF NO CLOCK 

1 TIME ELAPSED YET! 

END OF LOOP? BRANCH 
DECREMENT THE COUNT 

ANYBODY ELSE! 

YES 
NO• CONTINUE 
GO TO HIM 

AND DISPATCH TO EXIT 

CLEAR CLOCK STATUS REGISTER 

GIVE BACK VECTOR 

AND CONTINUE THERE 

NUMBER OF TICKS 
01.0 CONTENTS O' LKV 
ENDING TYPE ( 0 OR b) 

ol 
o4 
o5 

* •• ** * * * ** * *** *** ***** ** *** *"' •• * ** ** ** ** 
•• o7 
oe 

•• 70 104b2 0047b7 TIMRr 
to7b02 

71 1041>0 0\0470' 
72 10470 00"7b7 

171342 
73 10474 005022 
74 10470 010722 

177752 
75 10502 01101 b 7 

lb7bl0 

ROUTINE TO HANDLEr 
CALL 'TIHR' CEl 

RETURNS THE CURRENT VALUE OF TIMER IN 

JSR PC,POUNT 

,+2 
JSR PC, GET ADR 

CRZ)+ 
T!MEC, CRZ)+ 

JMP CKRPAR 

ENTER POLISH, CK• ( • 

EXIT POLISH 
GET ADR 0~ E IN RZ 

ZERO H!•OROER WORD 
SAVE CURRENT • OF TICKS 

CK •)• A~D EXIT TO VIER ?v _-. 

~ 



IDISK 

GT8 Yal•ill BU!C • GT ROOT MOO RT•Il MACRO VMI2•"' 

I 
z 
3 
4 
5 
b 
7 
8 
q illil5ilb 
lil U5ilb 
II 115U 
IZ lil51Z 
13 11514 
14 lil51b 
15 lil52il 
lb lil5Z2 
17 lil5Z4 
18 lil5Ze 
lq 10530 
2il lil532 
21 lil534 
22 U53e 
i!3 lil54~ 
Z4 11!542 
i!5 lil544 
lb lil54b 
21 11!550 
Z8 I il55Z 
i!q U554 
30 I il55b 
31 U5b0 
3i! I 05e2 
33 U5b4 
34 U5bb 
35 U57il 
3b lil572 
37 IY574 
38 1057b 
3q I ilb00 

lilb02 
40 I 8004 
41 l8b0b 
42 10Uil 
43 

,SBTTL 

8EG1 
lb0U0 
0U57e' 
0U5U' 
177777 TAGII 
000000 
17021!0 T AG2t . 
1171i!4 
000000 XTt 
00000il YTt 
lil410il 
057b00 
877&77 
048177 
04il177 
877e77 
057008 
840077 
877777 
057777 
857e77 
8h000 
040017 
007400 
040lle 
047491 
000017 
173400 
000008 
117124 RSTFILI 
810800 
000U8 
17ili!40 
I b~0011 
0U5ile'DSTOPt 

DISPLAY nLE BEGINING 
,ENDC 

• ** ••• * ** ••• ** ••• * * * * * *. * * * ** *. * * *. * * ** * 
THIS PORTION MUST BE LINK!D BOTH TO THE RT•II 
SCROLL BUFFER Cl~ THERE IS ONE) AND THE REST OF THE 
USER'S DISPLAY FILE, 

OJMP 
+RSTFIL 
+TAGi! 

•I 
,WORD 
,I'll ORO 178ZI8 
,NOJIO 1171i!4 
,•ORO il 
,WORD e 
,WORD 184101 
,WORD 57U0 
,WORD 77e77 
,WORD 40177 
,wORD 40177 
,WORD 71b71 
,WORD 57018 
,WORO 4U77 
,WORD 77777 
,liiiORD .57777 
,WORD 57077 
,WORD 74080 
,wORD 41017 
,woRD e7418 
1 iliORD 4UU 
,liiiORD 47418 
,lt!IORD 40817 
, WORD SDINT 
,WORD e 
,I'll ORO 117124 
,Ill ORO "·" 
,•oRo 178ZU 
OJMP 
,WORD BEG 

1 SHORT 

THE START 
RUT OF. FILE IF TRAK OFF 
AOR FOR TRAK SUBP 
TAG FOR TRAK ROUTINE 
NEXT TAG POINTER 
LD, STATUS REG, A 
APNT, 104, T•8 
X POSITION 

1 Y POSITION OF TUK 
VECTOR LP ENABLE 

1 END OF. TRAK SUBPICTURE 

APNT L•OFF ,1•4, F•O,, T•8 
AT (8,1) 

LD STAT UG A, NORMAL FONT, LP INT 
DJMP TO START OF FILE 
INITIALLY TO TRAK OBJ 

44 10012 000000 DCRASHt ,WORD LAST WORD IN DPY FILE CEXCLUDING TEXT) 
45 880001' , END 

--; 



GTB VII•BI BAI!C • GT 
SYMBO~ TABU 

ROOT HOD AT•! I MACRO VMI2•19 lo•OCTo?A IZIIOII? PAGE AI+ 

ABS,F UJUIRG ACTEND III.UAG ACT IT II .. URG 
ADBU llllliA ADUAC 1122UA ADRCHK ee.11e&A 
ADACHI IIUUA ADACHI IIUZIA lDRCHZ IIU31R 
ADACHl UU5oR ADRIYN 1122AIR &OITK llllUAG \ &GET IIUUAG AG£TF llo?SZA lGUX eeuaaR 
AGETY 8871111A A GET I IIUIIR AGETI 811118R 
AG£TZ 88U1ZR AG£Tl no ?eaR AGEU eannR 
APNT ee•t21RG &PUT II .. UAG APUTF IIU?oR 
APUTFI eeouoR APUTX IIU5ZR APUTY IIUoiR 
APUT! 011o530R APUTZ IIUaoR ARGGET IIIHoR 
ARRAYS• eeeeu BEG Bll51oRG UTG£T 1132tAR 
BIT NEG 183i!JIR BITZER 113231A BU,O~ IUZIIA 
BUFTST 88U18RG BUFTe IIIZUR ClUFF IUIUA 
CK£0~ eeuzaRG CK~PAR IIU?oR CK~SYN IIUioR 
CKDPCM U17UA CKOPCI 11113AA CKOSYN 811141A 
CKAP&A IU3toA CKRPAI 111331R CONT IIZISIAG 
CONTA II2051RG CONTI II21111A DCRAIH IIIUZRG 
DFO£RR 881h1R DII£ND lllilbloRG Dill NT llllooR 
DUX • *****• G DISY • ****** G DUe uneoA 
DIVVEC au seaR DJHP • IOIIU DPC • ****** G DSPTCH BIIIOIIR DIR • *•**** G DITOP llloURG 
DSTP lliUoiAG E~OOP Ill lAIR ELOO,. 111152R 
ENT£RP IIIIUA ERAS IIUURG ERA II IIISIZR 
ERAS! IIISUR £AAU UI5ZoR ERA13 81U72R 
EAAI4 IBI57oR ERA IS llt554R ERR AOR IIISJIR 
EAAAAGo ****** G £RRD!V IIU42R £RRIYN• •***•* G usn eezzzoA ERSUA 1841]1A UUB UIZ51AG 
ESXIT UtlliA EVA~ • ****** 0 FACt . . ..... 
FACZ • ueuz F!GAAG 111l22A F!GR 117842AG 
f!GA~P 187iiilloA "GAt 111251R 'IGAZ 111312A 
F!GSYN aenzoR FIX IUUZRG F!XIP • ****** G FIX I • ****** G 'LOAT • ****** G ,PPR£1 IIIIIUR 
FPPUV IBUtoR FPUT 11733ZAG FPUTI II ?OUR 
FPUfl 18744oA FPUU 1874UR FPUTl 1115ZIA 
FPUT4 01757•A FPUT5 8175UA FX IIU?AA 
,.~ eeueeR FY 11Uo4R FY~ eeone~ 
GEUDA eezneR GETADI IUZ31A GUADI 012258~ 
GETADZ 08l3l2R GETAD3 lllllOA GET ADS IIZS84R 
GET ADo 8823UR G£TAD7 fii2311A GETAAG 11115ZR 
GETNUH eeenoR GET ON£ eeeuu GET OUT 81U3ZA 
GETSAV eezezoR GETSYN IIIUoA GETVARo ****** G GAURG 085372R GRA~P 115570R GAA~PI eesoeoR 
GAASYN eeslooA GAA,I 81515oA GAA,I IISUZA 
GRA,l 185ZI2R GAAI 115301R GAlt IIS38ZR 
GRAll 015581A GAAZ II5314A GAA3 enlToA 
GAA4 015U0R GU5 IISoUA GR&o 11517ZA 
GAU 1855toR GRA?A 8155lZR GRU 115551A 
GTVECTo ****** G HER£ IUlooA HIFR££• eeeeu 
IFX 10U54R IFY IIUUA !NIT IIZ511AG 
!NITA eezse•AG !NIT I IIZotoR INITZ eeuaoR 
!NIT] 882b18R INSERT 111741R INIRT, eeeuaRG 
!NIX IT aetee•R . ·I NT • •***** G !NT EGA llllloA 
!NT£Ge 110UlA !NV IS IUUoA ~C~OOP IIZIOZA J.::.. ~DCHAR llllbiR ~DC HI IIIZioA ~1FT lll151A \\/ ~IFTI eU!ZoR ~IFTt 113174R ~I'fZ 813152R 
~KS • t775oo ~KV • 111111 ~~X IIUUA 
~-y 10U50R ~OCN02 IIZZIIR ~OFA£E• 101114 ~ 

GTB Vet•et BASIC • GT ROOT HOD RT•tt HlCAO VHIZ~I9 to•OCTo74 12111oll7 PAG£ II+ 
SYHBD~ TAB~t 

~OOPCT eeees•R ~PAOR eeenoR ~PEN 811U2RG 
~PENT II !booR ~PENX IBIUIR ~P£NY llle74R 
~PEN,F 111711R ~PENI IIIUZA ~PEXI euueR 
~p INTI 10ll7lR ~PINT I 813311A ~PINU 1134UR 
VI NT] lll5ZIR ~PINTA IU554A ~PINTS IU571R 
~PN!NT 013248A ~PS,F 115571A MODE 115074A 
MSG a ****** G ~U~V£C lilllo234R HI IIOU2A 
M2 ltlb04R NARRAYo ****** G N£GSTK 111170A 
NEWPUT 100044R NOSC 812714AG NSBAI llllUR 
NSTERR Ul14oR NSTSK IIIIURG NUMOUT• ****** G 
OFF euezaRG O~DMOD 1117UAG ON IU1ZAAG 
ONI 882751R ONI 182738R ON2 lUI loA 
ONl 00l0!2R OPAAG' eeen•R OPTSTR eeolteR 
OPTSTe eeeloZR PC •UII117 P~OOP ueezoR 
PO~£ NT 018270A PO~AET• S811311 POP eeezseR 
POSX et05tOR POSY U11522R Pose 1145UA. 
POSt 0105]iR PR4 • nezee PR7 • 111311 
PSHPTR 01UI2R PSHX IT IIIUIR PSW • t7717e 
PUSH 880234R PUSHF 814574R PUSH I nuaoR 
PUTSGH ~011UR PUTU III?UR PUTWD neeseA 
PUT I 0U7ZOR PUU 111132A PUTJ 1111t4A 
PUTS eaees2R PUTe 111111A PUT? III0?2R 
QIKPO~ 0183!2R ROOT 1137UAG RDOTI IUIUA 
ROOT I n•ez•R RE~A8S eea4soA A£LABI aeuooR 
RESTR eez•nR RETURN• 118211 R£TURP eeetooR 
R£VRSE 01454eA RSTFI~ lti57&R RUN,F II UlloA 
AI •1100000 AISAV£• eeeeu Rt •1111111 
Rl •1101182 Rl •UIIIIl R4 •UIIIIA 
RS •UIBBIS SAVER I 11145ZR UVEAl 8145UA 
SAY I~T liiBBIIIA ICA~ IIS?eiRG SCA~EX 114171R 
SCA~EY 10504ZA SCA~,F UZ1UR scA~e uueeR 
SC~GEN eeozuA sc~uv IIU14A sc~.x IIU82AG 
SC.,Y llbl7lAG SCPTR lloZIIR scusce UUoiR 
SCUSC I II~O]lR sc,usc lell28AG ID!NT • 113411 
SOX IT 000201R SOX ITI 804Ze•R SDX!TI ees .. eR 
5£TNEC llllbiR SET OPT IIIlO oR SHI'T UltUA 
SKPARG IIU40A SKPAI 1814UR UP AI eenooR 
SKPAZ 0BB~I9R SKPA3 IIUUA IKPA4 eeusoR 
SP oUIIIB& SSISAV• 111121 SUUVo eeeez• 
S52THP le501&R STAT lllU2AG STOPA IIU .. AG 
STOPS 90243&R STOPC 1124ZIA STOP,F UUUR 
STOViR• ****** G SUBP eueeoRG SUBPI eeuaeR 
SUBPI eetn•R IUBP2 111154A SUBPJ lllt?IIR 
SU80 lii01552R SUB I 81854GA suu IIIS7ZA 
TAB~E o *'***** G TAG£ND uunAG TAGH£0 111134A 
TAGSRH 0014t4RG TAG XIT UIAUR TAG I 111511AG 
TAGZ 011i15l8R TENZI IIU21R TEXT II?UoRG 
TEXTB 017eS&R TEXT! II?UeR TEXT! I 111114R 

~~ TEXT! I 011134A TEXTIZ Ill ISlA TUTU 118150~ 
TEXTl eB71&oR TEXU 1871loA TEXT! 1171!4R 
TEXTO 0ti110R TEXT1 UIUIA TUTI IIIIIIR 
TEXTq etetloA TEXTU llltz2R TQ~OOP IIIIZIR \;' 
TIME llll10RG TIMEC 111451R TIMU IIIJA4R. \:\ fl TIME I etellZR TIM£2 1113UA TIMM IIIZioR v 
TIMR II BOURG TMA UI41ZA TMRAOR tlll5oR 
TMRB ete•JeR TMSW uea.eR TAAK IIIOIORG 
TRAKX 8047 .. R TAAKY aea?ooR TITo4 IIIUIR 

~ 
~. \ I 



-\ 

GTI Vll•ll IAIIC • GT ROOT MOO RT•II M.CRO VM12•" I'•OCT•?4 1211.117 P•GE 41+ 
IYMIOL TULE 

Tl ~e•n•R Tl 11•suR UNDO 117U2R 
UNDO I 111•2•R USCL 1 X IIUUR UICLoY IIUSZR 
UIRAREo ...... ; YARUV• 111122 VECT II4214RG 
VECTI 1142SZR MOl 111741RG M02 111742RG 
XGRA II5124RG XSCLI IISIUR XICLI II SlUR 
XICL2 IISII•R XIJGN 1121]2R XT IIIS24R 
XYBIG 112UIR YGRA 115U2RG YICLI IIS872R 
YICLI IISI!IR YICL2 IISI22R YIIGN II2138R 
YT III52.R Z£RNUM 111124R UDC • ...... 
UOR • ....... G ICLK • 111111 ICLOCU .. .... 
IOEPTHo 818812 1010 • ...... lOll • .. .... IOVR • ****** G URVEC• ****** G IJR • ****** G 
ILPS • ...... IMLR • •••••• G IIIR • • ••••• G 
UTRNGo ...... IVTII • ...... ,COMMA• • ••••• G 
1 EOL • ...... G ,L'AR • ****** G 1 R'AR • •••••• G 

• All, ...... ... 
111.14 Ill 

ERRORS OETECT!OI I 
'REE COREl 1711., ~ORDI 

, LP I•PERPAR, GTL, GTBio GTI2o GTI3o GT84 

PER PAR 

I 
2 
3 
a 
5 

• 7 
a 
' u 
II 
12 
13 
14 
IS 
18 
17 
18 .. 
21 
21 
22 
23 
2a 
25 
z• 
27 
28 
2• 
31 
31 
32 
33 
30 
35 
38 
37 
38 
3' 
ae 
AI 
02 
aJ 
04 
as a• 
a? 
a a .. 
51 
51 
52 
53 
sa 
55 
58 
57 

; TITLE PERPAR •• PERIPHERAL SUPPORT PACU~E PARAMETER MOO~L£ 1 

1 DEC•II•LIPU•A•LA BASIC KERNEL Vl2•11 

' 1 COPYRIGHT (C) 1'74 

' 1 DIGITAL EQUIPMENT CORPORHION 
1 MAYNARD, MASSACHUSETTS 11754 
I 
1 THE INFORMATION IN THIS DOCUMENT II SUBJECT TO 
1 CHANGE •ITHOUT NOT ICE AND SHOULD NOT IE CONSTRUED 
1 AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION, 
1 DEC ASSUMES NO RE.,ONSIIILITY 'DR ANY ERRORS THAT 
1 HAY APPEAR IN THIS DOCUMENT, 
I 
1 THIS SOHWARE IS FURNISHED TO PURCiiUER UNDER A 
1 LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND 
1 CAN IE COPIED (WITH INCLUSION 0, DEC'S COPYRIGHT 
1 NOTICE! ONLY FOR USE IN SUCH SYSTEM, EXCEPT AI HAY 
1 OTHERWISE IE 'ROVIO£D IN WRITING BY DEC, 
I 
1 DEC ASSUMES NO RUPONSIIIL ITY 'OR THE USE 
1 OR RELIABILITY Of ITS SO"WAR[ ON EQUIPMENT 
1 WHICH IS ~OT SUPPLIED BY DEC, 

THE CO~OITIONALS CONTAINED IN THIS MODULE AFFECT THE ASSEMBLY 
OF THE FUNCTION TABLE MODULE "FTIL,MAC", 
TO OBTAIN THE OESIREO CONDITIONAL DEFINITION(S), ' 
REMOVE (USING AN EDITOR) THE 

1 SEMI•COLON APPEARING lEFOR£ THE CONOITIONAL 1 

1 SOI$~oe JOEFINE FOR RT•II 
,lfNOF SDISK 

000001 SSTRNGol 100 NOT DE'INE FOR PTS BASIC WITHOUT 

,ENDC 

neue ILPS•e 
,IFOF 

1sv•e 
I 
I 
I 
I 
I ...... UOC•I 

080101 ICLK•e 
080180 IDIO•I 
000011 IDISoe 

,ENOC 
I 
I 

~eeeeo SVTII•I 
I 
I 

SLPS 

JILPS 

JITRINGio• OEFINEO fOR 'TI VII wiTH STRINGS 
I 

JOEFINE FOR LPS 

JDEFIN£ FOR LPS wiTH VECTORS STARTING 
1 AT lll, DEFAULT SETTING IS VECTORS AT 
1 JQI, SET SV o ANY OTHER DISPLAC£M£NT IF 
1 VECTORS START AT DISPLACEMENTS 
1 OTHER THAN I OR ae FROM 
1 VECTOR Jll 

1 INCLUDE AID ROUTIN!I, 
1 INCLUO£ CLOCK ROUTINES, 
1 INCLUO£ DIGITAL 10 ROUTINES 
1 INCLUDE DISPLAY ROUTINES, 

'1 .. 



51 
5' 
ol 
el 
u 
•• 05 

•• 01 
u 
u 
71 
71 
7Z 
73 
74 
75 
76 
77 
78 
n 
81 
II 
az 
83 
84 
85 •• 87 
88 .. 
91 
91 
92 
93 
94 
95 
96 
97 .. 
" Ill 
Ill 
liZ 
183 , .. 
liS 
116 
117 
Ill 
119 
liB 
Ill 
112 
Ill 
114 
115 

11o 
117 
ll8 
ll9 
ue 
li!l 
li!i! 
li!l 
li!O 
li!S 
u• 
li!7 
Ill 
129 
138 
Ill 
lli! 
Ill 
llO 
135 
l3o 
137 
138 
139 

1 l~D' IVTil 
888111 lt~OCM•I ,,OR IYIT!H C~OCK CK~ll~l 

88U01 
000911 
neni! 
080803 
116114 
111805 
naeeo 
111117 

018207 
177776 
160888 
17l4n 

eeeeo0 
880802 
098818 
00~012 
000814 
080074 
U0072 
0SB8~o 
000070 

,ENOC 

,EDT 
, TIT~E QTC Yll•il BAUC • &T OUK OVERLAY MODULE 

BAIIC KEANE~ YIZ•Bl 

THE INFORMATION IN THIS ~!STING II SUBJECT TO CHANGE WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED AI A COMMITMENT BY DIGIU~ EQUIPMENT 
CORPORATION, DIGIU~ EQUIPMENT CORPORATION AIIUMU NO RUPONSIBI~ITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS ~IITING, 

THIS SOnWARE II 'URNIIHED TO THE PURCHASER UNDER A ~ICENIE 
rOR USE ON A SING~£ COMPUTER SYSTEM ANO CAN BE COPIED (WITH 
INC~USION 0, OIGIU~'S COPYRIGHT NOTICEl ON~Y rOR UIE IN 
SUCH SYSTEM, EXCEPT AS HAY OTHERWISE 8£ PROVIDED IN WRITING BY 
DIGITAL, 

DIGITA~ EQUIPMENT CORPORATION ASSUHU NO AUPONUBI~ITY 'OR THE 
USE OR RELIABILITY O' ITS SO,TWARE ON EQUIPMENT THAT II NOT 
SUPPLIED BY DIGITAL, 

COPYRIGHT CCl 1973,!9140 BY DIGITAL EQUIPMENT CORPORATION, 

AUTHORJ OR, ITEPHEN A, AVERT AUGUST 1973 
,Irar IDIIK 
, 58 TTL GLOBALio EQUATES 
,ENDC 

UGISTER AISIQNMENTS 
Aeon 
RIOXl 
Ri!•U 
R3•U 
R4•U 
RSOX5 
SP•U 
PC•X7 

G~OULS 
,GLOIL 
,!rDF 
,MCA~L 
1 MCA~~ 
,GLOIL 
,GLOIL 
,ENOC 
, i'NDr 
,GLOIL 
,ENDC 
, I'DF 
1 GLOIL 
,ENDC 

1 G~OIL 
,GLOBL 
1 GLOIL 
,GLOBL 
,GLOBL 
,GLOBL 

EQUATES 
RETURN 
PSW 
OJHP 
SDINT 

EQUATU 
Fltl• 
FAC2• 
ARRAY So 
HlrREEo 
I,OFR££• 
HISTRo 
~OSTR• 
POl.• 
BUFCHN• 
,IF OF 

TO COMMUNICATE WITH ROOT SECTION 
SAVE, F IXIP 1 F lXI, 'R!£ 0 IUFTST 
IDIIK 
, OS TA TUI,, LOCK, , UNLOCK, , CLOS£,, LOOKUP, , SRUET 
, ENTER, 1 RUOW,, WR ITW,, FETCH, , CS UPC 
RITA 1 FREE GET, FR££1 
SAVU,UVERT 

IVTON~Y 
RTSON1 NARRAY, TABLE 

IOISK 
IGNORE 

MIG, ,I.PAR 1 , RPAR 0 ,£01, 0 ERRSYN 
NUMOUT, ERR ARGo CKEOI. 
NSTSK, UUB,INSRTr ,STOPA, TAGI,ACTST 
ACTENDo lEG, WOI, WOlo OSTOP, OLO"OD 
OISENO, CONT A, T AGEND,AOSTK, OCAASH, WOio WOl 
CONT 

• 217 
•·2 
• 101111 
• 173411 

FROM BASIC 
41 
42 
10 
12 
14 
74 
7l 
4 
7o 
SOISK 

RTS PC 
PROCESSOR STATUS WORO 
A OISP~AY JUMP 
A STOP DISPLAY AND INTERRUPT 

/ii 

/~ 

\ 
I 



GTC VII•U BASIC • GT DIS~ D ~T•II MACRO VMI2•19 

I 
2 
3 
a 
5 

• 7 
e 
' II 
II 
ll 
13 
10 
15 
1• 011aa 
17 11110 
I8811U 
I' aeaaa 
ll 88810 
21 
22 
23 
2a 
25 
2• 
27 

0181U 
11n•• 

SA HI 

185777 UVEal 
0888UG 
001493 

2s aeeu 1147'7 
0U8UG 

2' 11eu 0ee772 
30 
ll aeez0 8857•7 savll 

eaeeeaG 

,S8TTL 
,E~DC 

'SAVE• ROUTINE 

• * * ••• ** * •••• * ***** •• *** •• * •• ** •• ** * * *. * 
ROUTINE TO WANDLEI 

CALL •SAVE• IC c'ILE DUCRIPTOR> ll 

MUST WAVE EXTRA WORD BE,ORE SURT O' EACH SUBPICTURE 
REGISTER UUGEI 

MOV 
MOV 
TST 

BEQ 
,I'D' 
TRAP 
,ASCII 
,BYT£ 
,EVEN 
,ENOC 
,I,ND' 
JSR 

BR 
,ENOC 
TST 

R8 • •GET' WORD POINTER 
Rl • ADR SUCK POINTER (INITIALLY UDSTKl 
R2 1 R3 • "IT STORAGE 
R4 • 'PUT• WORD POINTER 
R5 • BACKWARD POILTER FOR TAG LINKED LIST 

Rlo•(B') 
R5 1 •(SP) 
ONSTS~ 

SAVE Rl 
SAVE RS 
CURRENTLY BUILDING A SUBPICTURE7 

NO• BRANCH SAVB 
ICRASH 
I 
/STILL 
I 

IN SUBPICTUREI 

ICRUW 
PC,ESUB 

SAYEe 

INSRTF 

I CRASH 

PUT IN AN EXIT 

TEST I' ENOUGH 

INSERT PENDING? 

32 IIU4 1181375 
ll 
34 0102• IIU7U 

0110888G 
U2700 
0811U2G 
11eeas 
011BU 
0111405 
0101102 
llilii!U 
011243 
uzaz1 
1100771 

BNE 
INITIALIZE 

JSR 

SA VI 

PC,STOPA 

*TAGI+2oRI 

RI,R5 
(RI),RI 

YES• LOOP UNTIL FREE 

STOP THE DISPLAY 

35 00832 

l• 811U 
37 aee4e 
38 18942 
3' 00eu 
41 ne•• 
41 ee0S0 
a2 11152 
u ee854 
44 
45 .. 
a7 e11•• 

48 '"" 4' 00171 

SAVIJ 

1 SET 
115115 SA¥21 
111uee 
illii818G 
1ueeo 
11054. 
012711 
aeeeeeG 
02ee•7 SAVlt 

MOV 

MOV 
•ov 
e!Q 
MDV 
MOV 
MOV 
CMP 
BR 

UP FOR 
CLR 
•ov 
HOV 
MDV 
HOY 

CMP 

SA Vii! 
•CRI!,Rii! 
Rii!,R3 
R2o•(R3) 
(Ril+o CRil+ 
SA VI 

COMPRESSION Of 
(R5) 
ACTST oR I 

R8 1 R4 
R5o•CSPl 
UOST~oRI 

R8,0UEND 

GET PTR TO I•ST SUBP 

SAVE FOR LATER USE 
GET POINTER 
BRANCH I' ALL SUBP DONE 
GET AOR OF SUBP 
PUT ADR IN R3 ALSO 
PUT AOR 0, SUSP BEFORE SUBP 
MOVE Rl TO NEXT TAG 

1 AND LOOP 
DPY FILE 

1 ZERO WORD FOR TAG SEARCH 
1 'GET' PTR 

0 PUT 0 PTR 
WRITE ENABLE 
REST OF FILE ADR STACK 

DONE YET1 

GTC ¥01•01 BASIC • GT DISK D RT•II MACRO VMI2•U U•OCT•74 8211411' P"£ 2+ 

000U0G 
51 ee110 103154 BHIS SAV5 YES• BRANCH 
52 801112 012001 HOY (Ril+oR3 GET WORD 
53 90104 100407 IHI SAV4 OPU INST o• BRA"CH 
54 0810• 01274' SAVCONJ •ov .SAV3o•CSP) FAKE A JSR PC 

000074' 
55 00112 0057011 SAVSET I TST 2CSP) WRIT£ ENABLED! 

020002 
so 0811. 001401 BEG ••• NO• BRANCW 
57 00128 010324 HOV Rlo CR4l + YES• PUT WORD 
58 00122 000207 RETUR" 1 EXIT 
5' , PROCESS OPU INSTRUCTIO" (SOME OF TWEM) 
110 001ii!4 0203ii!7 SAV4t CHP R3, IOJHP I A DISPLAY JUMP? 

1110000 
01 00130 0014011 BEQ SAV. YES• BRA"CH 
u 00132 020327 CMP Rl, IOJMP+I A JUMP FROM SU8P (OFF) 1 

1110001 
u 8813. 001403 BEQ SAVe YES• CONTINUE .. 00140 020327 CMP Rl, UDINT A STOP DISPLAY! 

173400 
.5 80144 00!077 BNE SAV7 NO• BRANCH 

·~~ 
, MERE IF SOINT OR OJMP 

.7 801411 005720 SAVel TST (R8)+ NEXT •ORO ZERO? 
u 00150 0014.7 BEQ SAV8 VES• CSOINT/8 CASE)• BRANCH .q 00152 021000 CMP (R0),.CR8) ACTIVE SUBP FOLLOWS? 

02000. 
78 0015. 801ell BNE SAV' NO• BRA"CH 
71 001110 00571' TST (SP) •R ITE !NABLED1 
72 001112 001002 BNE SAYU YES• BRA"CW 
73 081•• 012703 MDV *OJHP,R3 CHA"GE SOINT TO DJHP 

111~200 
74 00170 0105411 SAVIll MOV R5o•(SP) WRIT! ENABLE 
75 80172 010ll4 HOY R3, (R'4)+ INSERT SDINT OR DJMP 
711 80174 010441 MDV R4o•(Ril SAVE PTR TO ·•REST 0, FILE AOR• 
77 001711 022024 CHP CR8)+ 0 (R4l+ R0 TO UG, R4 TO IUBP ADA 
78 I~SERT AOR OF SUBP IF FOLLOWING 
7' 00l00 010414 HOY R4, CR4l 1 O,SET FOR NEW AOORESS 
B8 00202 011<724 ADO •10, CR4l+ 1 ADD TO POINT TO CORRECT WORD 

080810 
81 00200 011814 SAV18J MOV CRI) 1 (RG) MOYE TAG 
a< 00210 022020 CMP CR0l+o (Ral+ POINT 'GET• AT SUBP•2 
83 00212 010415 SAY Ill •ov R4, CAS) SET NEW LIN~ IN TAG CHAIN 
84 00214 005724 TST (R4) + POINT TO 'NEXT TAG PTR• 
85 0021 II 010405 HOV R4 0 R5 SAVE NEW BACK PTR 
a• 00220 005024 CLR (R4) + ZERO PTA TO STOP SURCW 
87 80222 01Z0z• •ov (R8)+ 0 CR4)+ MOVE ADDRESS BEfORE SU8P 
88 00224 080723 8R SAV3 1 AND CONTINUE 
8' , MERE IF AN ACTIVE SUBPICTURE DOESN'T FOLLOW SOINT OR OJHP 
'" 0022• 005710 SAVCfl TST (SP) 1 Wft IT& &NABLfl 
91 U230 001993 BNE SA VIZ YES• BUNCH 
'2 00232 0001700 SAVI41 AOO •e,R8 MOVE Rl 

00000• 
93 002311 000710 8R IAV3 AND CONTINUE 
'4 00240 020327 SAVI21 CHP R3, *DJMP A 0 !SPLAY JUHP1 

1110000 
'5 00244 00U04 8NE IAVIl NO• BRANCH 
'II 0024• 021000 CMP CR8l 1 RI IUBP 'OLLOWU 

\\ 
---?1::.... 

•,-:-.I--

\ 

9~ 
I\)·' 

\ 

1 -
&-



" ense snne 
91 Ul52 1158_. 
•• nzsa eeaae 
Ill 1 HER£ 
Ill U5e 
sez ezu 
Ill IZU 

111320 UYIJI 
01001• 
ee27Z• 
011118 

184 ezee 
105 IZ78 

01211• 
01Z7U 
neenG 

10e IZH 

111 un 
ua uu 
u• nu 

01UIZ SA¥151 
880U2 
881011> 
es•zu 
e2u1• 

Ill 
Ill 
Ill 
Ill 
114 
115 
lie 
117 
Ill 
II' 
IZI 
IZI 
IZZ 
Ill 
U4 
IZ5 
ue 
U7 
IZ8 
sz• 
Ill 

8311 
1312 
8314 

177778 
001485 
IB572Z 
Bl07e7 

I HER£ 
ns• ezuaa uvs•1 
UZI 11572• 
1322 8187U 

I Ill I 
1 HERE 

132M 018324 Sl¥171 
13Zf> 8et7Z7 

8331 
UlZ 
1330 
Ul• 
uae 
n•2 

eesu• 
nte•• 
8IIJZM 
n5U4 
010431 
01h5• 

1 HERE 
SAY II 

1 HERE 
SAV71 

Ill 8352 

uz use 
Ill nee 

asnez 
UZ78Z 
013777 
0l0Z27 
110808 
011421 
128227 
128111 
Ul.SI 
IZIZZ7 
IZ4eae 
IIIZ45 

134 nu 
135 nee 

1374 015721 
HERE 

1376 022828 UYZJAI 
1481 012803 UYZll 
80112 012021 

0404 012001 
1480 005]43 
uu 085013 

8~0 UYI4 
CLR •C"l 
8R SA¥14 
IF SDINT/ IUBP UCM 
MDV Rl, (ROh 
MDV u, CR4l 
&DO Ill, CR4)+ 

MDV 
HOY 

HOY 

BEQ 
MOV 
CMP 

1Ril+ 1 CRO) 
*T&GI 1 R2 

ZCRZI ,Rz 

SlY I• 
•CRZ),Rl 
•ZCRSI, CR4l 

BEQ U¥17 
TST CRZh 
8R UY15 
IF SDINT/ NEN&IL/ IUIP 
CMP •(R4),•CR41 
TST CSPh 
BR SAVIO 
DON'T THINK TM&T UYI• 
IF FOUND SUBP 
MOY Rl,CR4l + 
BR UVU 
IF SDINT/1 CUE 

ND• BRANCH 
YU• DUAILE WRITE 
&NO CONTINUE 

lET IDINT 
PUT IN CURRENT POSITION 
DF,.ET FOR &DDREU 

MOVE OLD SUBP ADR 
GET lOR OF I•IT POINTER 

GET ADR 

UANCH IF NOT ACTIVE 
GET NEW IUIP ADR 
A MATCH7 

YES• FOUND IUBP• BRANCH 
POINT Ri AT NUT PTR 

1 NO• LOOP 
NOT ACTIVE 

1 POINT TO IDINT 
1 CL£ltj STK &NO &DR•ITK 
I AND CONTINUE 

WILL 8£ RUCHED 

lET NEW lOR 
SET TAG AND CONTINUE 

TST CSP)+ 1 NR IT£ ENABL£07 
8EQ UYJ 1 
MOY Rl, (R4l+ I 
CLR CR4l+ 1 
MOY RO,t(RI)+ 1 
BR UVl 1 
IF OPU INST, NOT SDINT DR 
HOY Rl,RZ I 
BIC 11777 1 R2 1 

NO• CONTINUE 
INIUT SDINT 
FOLLOWED IY ZERO 
FIX &DR OF R!IT OF 
&NO CONTINUE 
DJMP 
GET WORD 
LEAVE BITS 15•11 

BEQ 
CMP 

RZ,*IIIIII 

uvs• 
Rz,•uaeee 

1 LONG Y£CTOR7 

YES• BUNCH 
XGU7 

BLO 
CHP 

BHI 
IF XGR& 
TST 
CHP 
NOV 
MDV 
, IFNDF 
BGE 
DEC 
NEG 

UYCDN 
RZr*IZ4111 

UYCDN 
DR YGR& 
CRI)+ 
IRih, CRII+ 
CRI)+,Rl 
CRil+, IRll + 
SYTDNLY 
·•18 
•CRll 
(Rll 

NO• BUNCH 
YGU7 

NO• BRANCH 

ADD TWO TO Rl 
ADD 4 TO Rl 
GET ADR OF Ill 
STORE Ill IN SYMTAB 

GTC Yll•01 BASIC • GT DISK RT•ll MACRO YMIZ•n U•OCT•70 IZII4tl• PAGE Z+ 

sao U12 00f>2Zl 
IQ7 
t•B 00IQ 012713 

AU 
,ENDC 
MOY 

CRll+ 

*•lr CRll 1 RESTOR£ 182 

BR UYJ 1 &NO CONTINUE 
177777 

I 49 0420 000&25 
150 1 HERE IF LONG VECTOR (MAYBE FIGRI 
151 8•Zl 

IS2 
15l 
150 
155 
15e 

IS7 0000 
158 0aoz 

ss• a""• 
IU 0•s8 
lf>l 8452 
lf>Z 0454 

IU 0ou 

"" 8••2 

le5 0••• 
lf>f> 00?0 
te7 0072 

1&8 0•1• 
1 .. IS00 
170 8502 
171 0504 

172 0510 
17l 0512 

170 
175 
17f> 
177 
178 
17• 

181 
181 
182 
18] 
18• 
185 
180 

187 
188 
sa• 
1•0 
1•1 

051& 
8520 
0522 
0s2o 
052e 
0530 

05]0 
05l& 
0540 
0542 
0'5"" 
05oe 
esse 

0S5• 
055b 
e5ee 

IZ1027 UYI" CMP CRII,•DJMP 1 NEXT ~ORO DJMP FOR FIGR 
100080 
001227 
800702 

I HERE 
00572& SAY51 
0100b7 
000000G 
012024 
010407 
800800G 
012020 
012U5 
01ZUI 
011>702 
BB08B0G 
010204 
01b713 
000002G 
010]02 
081025 
00U?f>7 
00003& 
010302 SAY281 
801421 
ez•2•Z 
0047b7 
0000Z4 
011200 
0850f>0 
17777& 
11>0000 
010022 
005722 
011203 
0BI40b 
0127•• 
01i.HZ147b-
011200 ADRSETI 
100400 
010022 
BB0207 
010400 Sl¥21 1 
005701 
010?•0 
0000UG 
lf>U10 
001>210 
805210 

BNE 
BR 
IF ALL 
TST 
MOY 

MOY 
MOY 

MOY 
, HOY 

MOY 
MOY 

MOY 
SEQ 
JSR 

HOY 
SEQ 
CMP 
JSR 

MDV 
c•R 
SUB 
HOY 
TST 
HOY 
SEQ 
"'ov 
HOY 
SUB 
HOY 
RETURN 
MDV 
TST 
•ov 

sue 
&SR 
INC 

UYCON 
UY2JA 

DONE I 
(SPI+ 
Ro,DISEND 

IRI)o, (Rol+ 
R4r lCTEND 

CRB)o, (R4)+ 
CSPI+,R5 
ISPl+,RI 
&CTST,R2 

RZ,Ro 
TAGI+ZrRl 

Rlr•CR2) 
UYZI 
PC, lDRSET 

Rl,R2 
UYZl 
•CRZI, •CRZl 
PC, ADASET 

CRZ) ,Re 
•2CR8) 

R4,RI 
R8,(R2l+ 
(R21+ 
CR2),RJ 
SAYZI 
•uvze,•CSPI 

CRZI ,Re 
Ro,Re 
RlrCRZI+ 

R4,Re 
•(RI) 
ACTENDr•CAal 

R4, IRII 
(RI) 
IRII 

**** ***'***************** ,IFDF IDIIK 

NO• SlY£ WORD &NO CONTINUE 
AND CONTINUE 

CLEAN OFF OLD WRIT£ FLAG 
SET NEW DISEND 

PUT IN OLD DJHP 
SET NEW AtTEND 

PUT IN RETURN ADDRESS 
RESTORE RS 
RUTORE Rl 
GET START OF DPY FILE 

UYE IN Ro ALSO 
GET &DR OF FIRST SUBP TAG 

PUT BEFORE DPY FILE 
NO SU8P• BRANCM 
OFFSET &DR 

GET NEXT POINTER 
NO MORE• BRANCH 
POINT AT RUT Of FILE &DR 
O,S!T &DR 

GET &DR OF SUBP 
CLEAR WORD BEFORE SU8P 

M&K£ D,S£T ADR 
STORE &DR 
BUMP BY UG 
GET &DR OF N£XT 
NO MORE• BRANCH 
'AKE JSR PC 

GET ADR 
SUBTRACT ACTST 
UVE OFFSET ADR 

ACTIT IN Rl 

TAG 

MOVE ONE WD~D BACK 
PUT END IN PRECEDING WORD 

MINUI LO END 
CONVERT TO WORDS 
QET CORRECT NO OF WORDS 

\ 



GTC Yll•il BASIC • GT DISK 0 ~T•II MACRO YMU• .. I••OCT•H 1211413. PAGE 2+ 

192 CM'I (RI)+,J,~PAR ~En PA~EN7 
1'3 BEQ SAY22 YU• 00 FI~E 110 
194 OEC AI POINT AT TOKEN 
I" HOY RlrRIIYE SAY£ Rl 
I" JMP SAY29 YES• FINISH UP 
197 8AY221 ~OY Rl,•ot SAVE START AOR OF BUFFER 
I 'I HOY (~I),RI GET MORD COUNT HINUS 2 
199 ADO *i,RI HAKE o N 
211 HOY Re, •o2 SAY£ MORO COUNT 
2il nR • (SP) SIGNIFY •RITE OPERATION 
2B2 JHP SA VERT 1 IN ROOT SECTION 
213 II IIIIISAYERT IS IN ROOT so OYER~AY •ORKS 
290 SAV241 ~ov (SPl+rRI 1 POINTER TO STRING 
215 HOY RlrRISYE 1 SAVE AI FOR EXIT 
2e• C~R AI 
2B7 USB (Ril+rRI GET ~ENGTH 
211 ADO UoRI START OF ASCII STRING 
289 ADD RlrRI POINT AT END +I 
211 C~RB (All FO~~OM£0 BY B BYTE 
211 HOY RBr•(SP) UV£ PTA TO [NO 
212 SUB Air AI ' POINT AT BEGINNING 
213 ,CSISPC IF I~E, J0£F£XT, AI 
214 see ••• ' NO• ERROR 
215 JHP fRRARG ' £~SE ERROR 
21• TST (SPl+ ' BETTER NOT HAVE SWT!CHU 
217 BNE ••• ' YU• ERROR 
218 HOYB Rt,e(SP)+ RESTOR£ BYTE COUNT 
219 HOY JF1L£+31.,RI AOR OF RAD 51 NAH[ 
221 HOY RB,R2 UVE IN R2 
221 , OSTATUS lOS TAT AI ••> DEY 1 
222 BCS CERA I !NVA~ID DEVICE 
223 ~ov IOSTAT+2oRI POINT AT OEVB~K+I •ORO 
224 HOY (R8l+rR3 GET HANO~ER ~ENGTH 
225 TST (RI) HAND~ER ~OAD£07 
22• BN£ SAY24A YES• BRANCH 
227 ~OY R3,AI GET ITS ~ENGTH 
221 JSR PC,FREEGET ASK FOR ROOM 
229 acs SAY41 NOT ENOUGH AVA!~ABLE 
231 HOY AB 0 •(SP) SAVE AI ADA OF HANDLER 
231 HOY A2,Re Re ••> DEY 1 
Z32 [HT J•J FETCH HAND~ER 
233 acs DUAl BAD FETCH 
234 SAY24ll TST !SP)+ READ OR •A !T£7 
235 8£Q UV41 MR!T£• BRANCH 
23. JHP RITA! RUO• BRANCH 
217 SAY411 JSA R!oHSG 
238 ,BTT£ 15r12 
2H ,ASCII 17NfR•C/ 
241 ,BYTE 15ol2oB 
241 ,EVEN 
242 JHP uv2e FINISH UP 
2•3 SAY411 ,~DCK LOCK USR IN CORE 
204 TST OS TAT F!~E DEVICE? 

' 
245 BP~ OUR I NO• BRANCH . 

/ 

2•• , C~OS£ 7 YES• C~OSE CHANNEL 
247 ,LOOKUP 7 1 R2 ~OOKUP THE FI~E 
2•8 BCS SAY25 NOT FOUND• BUNCH 

;...; 

GTC YBI•01 BASIC • GT DISK 0 RT•II HACRO YH82•09 t••OCT•7• 8211•1 U PAGE Z+ 

2•9 ,UNLOCK 1 RELEASE THE USR 
250 JSR RloHSG 1 ASK IF REPLACE 
251 ,ASCII /FILE ALREADY EX !STS/ 
252 ,BYTE e 
253 ,EVEN 
25a ,CLOSE NO• CLOSE CHANNEL 7 
255 ,UNLOCK UNLOCK USA 
2S. SAYlll BR SAY2S RESTORE FILE AFTER CKING 'l' 
257 SAY251 BIT ••eeee,osuT AEAO ONLY DEYIC£7 
258 BEQ SAY2• NO• BRANCH 
25• DEARS I JS~ PC, DEAR TEL~ NEWS 
2U BA SAVll AND FINISH 
z•1 DEAR 1 ,CLOSE 7 CLOSE CHANNEL 7 
2•2 ,UNLOCK UNLOC~ USA 
Z•l JSR Aj 0 HSG TELL USER NEWS 
zu ,BYTE 15ol2 CR•LF 
2.S ,ASCII /?DEY ERR - C/ 
2U ,BYTE 15o12rB 
z•1 ,EYEN 
2U ~ETURN RETURN TO CALLER 
2•q SAV2•1 , ENTER 7 oA2 ENTER THE FILE 
270 CL~ ~· !LOCK ZERO 
271 .. 111RITM 7,11101, ~02 WRITE OUT OA TA 
272 BCS DERRI ERROR• EXIT THRU MESSAGE 
273 SAY271 , CLOSE 7 RELEASE C~ANNEL 7 
27• , UNLOCK RELEASE US~ 
275 JSR R!,MSG 
27o ,ASCII I*"IAYE COMPLETED•• I 
277 ,BYTE !5ol2o8 
278 ,EVEN 
279 BR SAYl! FIX STACK 
280 SAY2SI , ENOC 
281 ' *** **** * ** ••• *********** 282 05U al•704 SAY291 HOY ACTST,R4 GET STA~T ADA 

aaa00BG 
283 as .. al 270~ MOY IUGI+Z0 RB AOR OF PTA TO FIRST TAG 

0Baa02G 
2B• a572 011002 SAY301 MOY (R0) 0 R2 GET AOR OF TAG 
285 057• 001015 BEQ SAYlZ NO MORE SU8P• BRANCH 
2e• 057. 02•2•2 CMP •(R2lo•(A2l POINT AT AOR OF REST OF FILE 
287 0U0 0U422 AOO R4o CR2l+ UPOA TE ADA 
288 0U2 aU422 ADO Ra, (R2l+ UPDATE AOR OF SUBP 
2eq 

~~·~· all24b MOV (R2l+r•(SP) PUT TAG ON STK• ZERO? 
2•0 au• 005712 TST (R2l AOR OF NEXT TAG Z£R07 
2•1 abla a01401 8EQ ,u YES• BRANCH 
2q2 ••12 0•tal2 ADO A4o (R2l UPOA TE TAG PTA 
2•3 a•1• 0~572b TST CSP)+ WAB TAG ZERO? 
2q• eu• aala02 BN£ ••• NO• BRANCH 
205 11.2. e! 12111 HOV (Ail 1 (All YU• ~~lM!~ATt ~~~K 9q 2qo 0U2 au7U BEQ SAYll ~OOP 
297 au a 010200 MOY Rio Re UPDATE PTA AI z•e ••z• aea7U BR UY30 LOOP zq• 0Ua 0100U SAYlZI MOY A0, TAGENO STORE ADA TO LA IT TAG+Z 

a00000G .---"' 

300 ,IF OF I DISK 

\\\ 301 MOY R!SYEoRI 1 RESTORE Rl p 3a2 , ENOC 



GTC VU•01 BASIC • GT DISK 0 ~T•II MACRO VMU•n I'•OCT•74 0Ztl413' P•GE Z+ 

1n 0bl4 eeea7 JMP SOX!T UIT 
Biii5Z 

304 , IFDF IDISK 
305 RUVEI ,lfriiORO B UVE Rl HERE 
30' DSTlTI .•,+e, DEYBLK 
307 DEFEXTI ,Ri050 'DPY' 
308 ,WORD "'"'" 30q FILE I .•,+78, ]q WORD BLOCK 
310 ,IFDF I DISK 

GTC VU•01 BASIC • GT DISK 0 RT•II MiCRO VMIZ•B' 

I 
l 
3 
4 
5 

' 7 
8 
q 

10 
11 
IZ 
13 
14 
15 
1& 
17 
18 
10 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
z• 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
]Q 

40 
41 
42 
43 
44 
45 

•• 47 
48 
4q 
50 
51 
52 
53 
54 
55 
5& 
57 

RSTR I 

RSTR01 

RSTR II 

RSTR41 

RSTR21 

ROERR 1 

RSTRll 

1 GET 
RSTR51 

,S8TTL 'RESTORE• ~OUTINE 
,ENDC 
**** * *** ....................... ***** ** * ...... . 

ROUTINE TO HANDLE! 

JSR 
JSR 
C~PB 
SEQ 
J~P 
MOV 
TST 
8NE 
JMP 
, LOOKUP 
BCC 
,CLOSE 
, UNLOCK 
JSR 
,BYTE 
, ASCI I 
I BYT[ 
,EVEN 
MOV 
JHP 
BIT 
BEQ 
JSR 
BR 
, ~EAOW 
HOY 
HOY 
HOY 
SUB 
ASR 
INC 
CHP 
BLE 
, CLOSE 
,UNLOCK 
JSR 
,BYTE 
,ASCII 
,BYTE 
,EVEN 
TST 
BR 

REST OF 
MOV 
CLR 
CLR 
MOV 
•oo 
HOY 

CALL 'RSTR't <FILE DESCRIPTOR> 

PC,BUFTST 
PC,STOPA 
CRI)t,.,LP•R 
RSTRB 
ERRSYN 
R I, •(SP) 
I NSRTF ... 
SA VERT 
1, ~2 
RSTR2 
7 

RI,HSG 
15,12 

ANY BUFFER? 
STOP THE DISPLAY 
A ' (' 7 
HS• BRANCH 
NO• ERROR 
SIGNAL REAO OPERUION 
INSERT PENDING? 
YES• LOOP TIL FREE 
GET NAME IN ROOT 
LOOKUP THE FILE ON CHANNEL 1 
BUNCH IF FOUND 
CLOSE CHANNEL 1 
UNLOCK THE USR 

/SAVE FILE NOT FOUND/ 
15,12,0 

RISYE,R! 
SOX IT 
•znu,osuT 
RSTR3 
PC, DERR 
RSTR4 
7,.1fr11001,12,.10 
UCTENO,•CSP) 
OISEND, R4 
DCRASH,RB 
R4,R0 
R0 
R0 
WOD!,R0 
RSTR5 
7 

R 1, HSG 
15,12 

RESTORE R 1 

WRITE ONLY DEVICE? 
NO• CONTINUE 
DEY ICE ERROR 
ANO EXIT 
READ ON 1• 2 WORDS 
SAVE END ADR 
GET CURRENT LO 
HI END 
GET SIZE 
CONVERT TO WORDS 
SIZE IN WORDS iVA!LABLE 
ENOUGH ROOM? 
YES• BRiNCH 
CLOSE CH.NNEL 7 
RELEiSE THE USR 

/NOT ENOUGH OISPLiY BUFFER FOR RESTORE/ 
15,12, B 

(SP)+ 
RSTR4 

DiU 
(SP)t 1 R5 
R0 
•CSP) 
WOD!,•CSP) 
•2, CSPl 
•(R4) ,R3 

CLEAN STK 
AND EX IT 

SAVE END iDDRESS 
BLOCK 0 
CLEAR STK FOR REAOW 
REST OP OiTA 
iCTUAL END 
SAVE IN R3 

\ \.: 



58 
s• .. 
fol 
u 
u 
•• •s •• fo7 
.a .. 
71 
71 
7Z 
73 
74 
75 
a 
71 
78 
n 
81 
81 
u 
83 
84 
85 

• 
5 

• 7 
8 
• neue 
11 eeu0 01Uo7 

1110•4 
II IIU4 ei5Ait 
12 eeo•• eee•zz 
13 10051 
1• Ufo51 

15 llfo54 

1• ee•oe 
17 IIU2 

18 ~~··· 

n5e•7 
10u5• 
122127 
e110~0G 
011•12 
110107 
110110G 
01fo501 
1100•2 
003002 

MOY •(R4l ,RZ UYE IN RZ 
MOY R4,•(1Pl AOR TO PUT DATA 
EMT 211+7 RUO IT IN 
8CC ... A~~ OKAY• BRANCH 
BR ROERR NOT OKAY• BRANCH 
•ov RZ, (R4l+ RESTORE IT 
•ov R3, (R4H RESTORE IT 
.c~oSE 7 C~OSE CHANNE~ 7 
,UN~OCK UN~OCK USA 

STRAIGHTEN OUT FILE 

FIXII 

FIXSPI 

HOY •OOI,R3 GET WORD COUNT 
AS~ R3 CONVERT TO UTES 
AOO R4,R3 POINT 4T ENO 
MOY R5,•(R3l SAVE AOR OF RETURN 
TST ONSTSK IN A SU8P NOW? 
BNE ••• YES• DON'T UPDATE ACT!NO 
MOY R3,ACT!NO 
MOY oOJHP,•(R3l SHOU~ON'T BE NECESSARY 
MOV R3, OISENO NEW D!SEND 
TST wooz ANY SUBP IN NU F!~U 
SEQ RSTR4 NO• EXIT 
MOV WOOZ,RI GET O,SET OF FIRST TAG 
ADO R4,RI MAKE AN AOORUS 
MDV RI,OTAGENO ~INK UP TAG CHAIN 
MOV TAGENO,RI FU Rl PTR 
JHP U¥31 ANO FINISH UP 
,ENOC 
,lfDF SOISK 

,SBTT~ 'FIX• AND 1 FR!E 1 ROUTINES 
,ENOC 
•• * * * *. * •• ** * ••••• * •••• * •• *. * * *** * * •• * ** 

RDUTI NE TO HANO~E I 

MOV 

C~R 
8R 

C~R 

CHPB 

BEQ 
JMP 

MOV 

CA~~ 1 'IX'(Nlo DR 
IMP~ICIT~Y UK FOR HA~f FREE SPACE 

SP, IMP,F 

Rl 
FIX I 

IMP,F 

(Rll+,o,RPAR 

••• 
ERRSYN 

FACZ(R5) ,RI 

IMP~ICIT ENTRY POINT 
SIGNA~ IHP~ICIT ENTRY 

SIGNA~ WANT HALf 
BRA~CH 
ENTRY FROM FIX IN ROOT SECTION 
C~EAR IMP~ICIT ENTRY F~AG . ")" 

YES• BRANCH 
NO• SYNTAX ERROR 

1 GET N 

,. llfo72 
20 10fo74 111107 FIXARGI 

110000G 

BGT 
JMP 

POSITIVE BUNCH 
ERROR N co I 

21 11718 

22 1110• 
23 007Bfo 
2• 
25 

0057b7 
1000UG 
011001 
005211 

U710 010311 FIX21 
18712 IU770 

TST 

BNE 
INC 
,IF OF 
I~C 
,ENOC 

OCR AS~ 

FIX2 
Rl 
SDISK 
R0 

AS~ Rl 
BCS f!XARG 
AVAI~AB~E SPACE 

SPACE ALREADY A~~OCATE07 

YES• BUNCH 
NO UK FOR 
I OR Z MORE •oRDS 

CONVERT TO BYTU 
TOO MANY• ERROR 

2o 
27 
28 
2q 
31 02fo5fo5 

000072 
10001• 
0114 7fo 
0U14fo 
0102•• 
ol034o 
00504• 
010502 
000072 
01fo501 
000014 
0101fo5 
110072 
01501fo 
152210 
001012 
0202fo5 
000074 
103772 
010!fo5 

I F !NO 
FIX II CMP ~OSTR ( R5), HUTR(R5) 

31 00722 
32 00724 
n 0012• 
34 11730 
35 0073l 
lfo 1173• 

37 00740 

38 007 .. 

3• 00751 
40 00752 
41 00754 
42 00750 

43 007fo2 
lUI 007&U 

MOV 

ONP~ODPI 
8188 
BNE 

ONP8ADI CMP 

B~D 
MOV 

FIX3 
RI,•(SPl 
RZ,•(SPl 
R3,•(SP) 
•(SP) 
~OSTR(R5loR2 

~DFREE(RS),RI 

RI,I..OSTRCR5) 

C~R (SP) 
CR2)+, (SP) 
ONPZRO 
R2,HISTR(R5) 

DNP~OOP 
RI,H!STR(R5l 

S TR I NGI ARE ~OW 

1 00 ONPACK HERE 

HAKE ROOM 

SAVE HI STRING ADDRESS 



GTC V81•81 BASIC • GT D UK 0 AT• II MACRO VMIZ• .. I••OCT•7i IZI141n PAG£ i+ 

0ilBa7A 
45 0077B BB572b TST (SP)+ 
40 00772 012Ul MDV (SP)+,Rl 
47 0B774 012U2 MOV CSP)+oR2 
48 IB77b 01ii!o01 MDV (SP) +o AI 
4q 0100B 000aa7 BR FIX3 
51 01002 005003 ONPZROI C~R Rl 
51 0100. 152203 B!SB (Rii!)+, Rl 
52 0100b 000303 S•AB Rl 
53 01010 I 52203 B!SB (R21+o Rl 
sa 01 BIZ Bol b02 ADD (SP), R2 
55 0101" 005202 INC Rii! 
So 010a 030127 BIT Rl, ol 

001001 
57 01022 ee1•u BEQ ••• 
sa Bl024 005103 DEC Rl 
sq 0102b 0bl50l ADO (R5) ,Rl 
09 01030 020lb5 CMP RloPO~(A5) 1 4 o PO~ 

0B0BB" 
bl 01134 103350 BMIS ONPBAO 
o2 110lb 0i!030b CMP Rl,SP 
b3 010aB 103013 BHIS DNPGOOD 

•• 01142 020305 CMP RloARRAYS(RS) 
001010 

b5 0104b 1013•1 BMI DNPBAO 
bo 0105B 0203o5 CMP RloHIFREE(ASl 

000012 
b7 BIAS• 101BB5 BMI ONPGOOO 
b8 0105b 0203&5 CMP Rl, ~OFREE (RS) 

0000 li 
09 110b2 103335 !HIS DNPBAD 
7B 01hi 0i!lll5 CHP Al, CAS) 
71 010bb 103733 8~0 ONPBAO 
72 01070 0b271 b ONPGOOO I ADO u,(SP) 

000000 
7l 0107• 101002 SUB (SPl, A2 
7a 01070 02021] CMP A2, CAll 
75 01100 00 I BAS BNE DNPIGNO 
7b 011B2 BUill MDV AI, (Rl) 
77 0111• 112221 MOVB (R2)+,(RI)+ 
78 011Bb 0B5llb DEC (SP) 
79 01111 003175 BGT ..• 
80 01112 010721 BR DNPBAD 
81 IIIIi 0oUB2 DNPIGNOI ADO CSP) ,R2 
82 AI lib 000717 !A DNPBAO 
8l 01120 01o5Bi FIXll MDV MIFREE CAS) ,A a GET HIFAEE PTA 

BBBBIZ 
sa 01120 010iab MDV A a, • ( SP) SAVE IT 
85 0112b lbOSIO SUB HISTA(AS), (SP) FREE BYTU 

000070 
8b 01112 0b271 b ADD o2, CSPl ACTUA~ 

0B0002 
87 01130 01o7b7 MDV OCR ASH, W002 SAVE DCAASH 

000B0BG "'\' 00057B ' 88 01140 001aes BEQ FIXlA NO BUFFER• BAANCM 
8q 011•• lbb5b7 SUB ARRAYS CR5), •DD2 SUBTRACT BOTTOM END 

~ 

GTC VBI•01 BASIC • GT DISK 0 RT•II MACRO VM02•0q lb•OCT•7i 021141lb PAGE i+ 

~~0010 
0005b0 

q0 011 s• 0bb71b ADO •oo2, c sP l GET TOU~ FREE 
00ess• 

91 01lb0 005700 FIXlAI TST AB HAVE WO COUNT? 
q2 011b2 001030 BNE FIX5 YES• BRANCH 
93 011 •• 011&00 MDV (SP), RB GET MAX SPACE FREE 
qa 0llbb 00&200 ASR RB DIY IDE BY 2 
95 01170 00b200 ASR RB CONVERT TO WORDS 
9b 01172 010040 MDV R0,•(SP) SAVE R0 
q7 01174 005300 DEC R0 
98 ,IFDF IOISK 
qq DEC A0 TWO WORDS FDA DISK VERSION 
100 ,ENOC 
101 117b 010005 MDV A0,FAC2(R5) PUT INTO OUTPUT BUFFER 

000042 
102 1202 0050b~ CI.R FACI(R5) 

0000a0 
103 120b 0047&7 JSR PC,NUMOUT 1 TEl.~ USER 

000000G 
100 1212 004107 JSR RI,MSG 

000000G 
105 121 b 0•0 ,ASCII I WORDS FOR DISP~AY FI~EI 

1217 127 
1220 117 
1221 122 
1222 10• 
1223 123 
122• 0•• 
1225 10b 
122b 117 
1227 122 
1230 040 
1231 10" 
1232 Ill 
1233 123 
1234 12~ 
1235 u• 
!Zlb 101 
1237 Ill 
12•0 0Q0 
12•1 !0b 
12•2 Ill 
12•3 II" 
12•4 105 

10b 1245 015 ,BYTE 15.12,0 
12•• 012 
12a1 000 

!07 ,EVEN 
108 1250 012&00 •ov CSP)+,RB RESTORE R0 97 109 1252 ~0b300 AS~ R0 BACK TO BYTES 
110 1 SMIFT ARRAYS 
Ill 125• 00a7o7 f!XSI JSR PC, STOPA STOP DISP~AY 

000000G 
112 12b0 01b703 MDV DCRASHo Rl QET HI END 

\· --i 
000000G 

Ill 12&• 0103&7 •ov R3,WD01 UV£ OLD DCUIH 
~~-



GTC ¥81•81 BASIC • GT DISK D AT-II MACAO YMIZ• .. llo•OCT•74 IZII41U PAGE 4+ 

000442 
114 li!78 uuu BNE ,012 ' IR~NCH ~~ CALLED BEFORE 
liS li!7i! BUU7 MDV ARRAYS (AS) 0 DC RASH 1 NEW DCRAIH 

....... eneu 
\ 011Be0BG 

lib uee aeuu BR ~IX• CONTINUE 
117 ll02 010702 HOY ACTST,R2 GET LD END 

lla0000G 
118 !lib IU2U SUB R2rRl GET LENGTH a~ CURRENT BUFFER 
119 Ill~ Bb27U ADD .2,Al IN BYTES 

000902 
ue 1314 1Ull0 SUB A],AI SHIFT FACTOR 
121 >II NEED MORE// Cll FREE UP 
li!2 lllb BBIUl BNE FIX. MUIT CHANGE• BRANCH 
123 1]20 UH2b TST CSP)+ NO CHANGE• CLEAN STK 
124 1322 BB81b7 JMP 'IUlT AND EXIT 

008304 
us ll2b Blb593 FIX. I MDY ARRAYS(R5),R] GET TOP END 

0800U 
u• llll 005700 TST Re 
127 1334 112102 BGE ••• CONTINUE IF ,..-·. 
128 l]]b 005726 TST CIP)+ CLEAN STK 
129 1348 ueu2 BR 'IX7 BRANCH 
Ill 1]42 lbb71b sua 11002, (IP) UCK TO ~A££ BELOW HI FREE 

aeeu• 
Ill llU B2111ib CMP Air liP)+ ENOUGH ROOMT 
lli !]51 111421 BLOS FIXiS YES• BRANCH 
l]l 1352 Blb7b1 FIXEAAI MDV WDDI,DCRAIH RESTORE OLD DCRAIH 

80035• 
00000BG 

1]4 llb& U4401 TRAP • 135 1302 lib ,ucu /NER • FOR DUPLAY BUHER/ 
llU us 
1]04 lli 
llU , .. 
!lob ass 
l]b7 840 
1]70 u• 
1371 117 
1372 Ill 
13H 848 
1]74 114 
1375 Ill 
ll7b IU 
1]77 128 
l4a& 114 
1481 Ill 
14al Ill 
1083 8U 
1484 Ul 
148S us 
148• u• 
1417 u• 
14U us -7 j -l 
1411 Ill 

llb 1412 000 ,BYTE t\'; 137 ,EVEN 

GTC Vll•01 BASIC • GT DISK 0 RT•It MACRO VMU•89 lb•OCT•74 ll1141lb PAGE 4+ 

138 141• 0047h7 F IXZ51 JSR PC,PR!OR FIX LEVEL AND LPS JUNK 
00040l 

1]9 1420 010002 NOV R4 0 RZ GET ARRAY PTR 
148 1422 lb0012 SUB R0 0 R2 NEW ARRAY PTA 
141 1424 0111l4o HOV Rlr•!SP) UYE ON STK 
142 1420 0llZ24 CHP (All+r !A4l+ POINT AT CORRECT WORDS 
143 1430 020403 CHP R4, R] DONE? 
144 1432 101002 BHI ••• YES• BRANCH 
145 1434 0ll422 HOY (R4)+ 0 CAll+ HOVE WORD 
146 14]0 000774 BR ..• LOOP 
147 1440 ~057•Z 1ST •CRcl NEW ARRAYS 
148 1442 0102"0 ~OY R2 0 •(SPl UYE ON STK 
t•9 t•44 000414 BR FIXB BAANC~ 
150 1 SHIFT UP 
IS! 1446 004767 F IX71 JSR PC, PRIOR FIX LEYEL AND LPS JUNK 

000 350 
!52 1452 01~302 HOY Rl,RZ GET ARRAYS 
153 1454 1b0002 SUB RI,R2 NEW ARRAYS 
154 145o 005040 CLR •(SPl 
155 1 4o0 010240 ~OY R2 0 •(SPl UVE ON sn 
t5o t46Z 022223 CMP (Rl)+, CAll+ FOR AUTO• DECREMENT 
1S7 1 QfaQ 014342 ~ov •(R3l ,•(A2l MOVE ~ORO 
!58 1Gfa0 020304 CMP Rl,R4 DONE? 
159 14 70 101375 B~l ... NO• LOOP 
lb0 1472 010260 HOY R2rl(SPl SAVE NEW ARRAY PTR 

000002 
lbl r FIX SYHTAB 
lol 1476 011503 FIX81 HOY (R5l 0 A3 START OF TABLE 
10l 1500 020305 FIXSRMr CHP R3 0 LOFAEE!R5l END? 

000014 
104 IS04 103070 BMIS FIX9 YES• BRANCH 
165 150o 021327 CHP (Rll •••l ENTRY OR LINE NO, 

177775 
too 1512 103011 BHIS FIX1Z ENTRY BRANCH 
167 1514 022323 FIXt7r CMP (R])+, (All+ GO PAST LIN NO, 
168 !Sib 000770 BR FIXSAH LOOP 
11>9 1520 022327 FIX III c•• (Rll+r••i! AN ARRAY? 

177770 
170 1524 001001 BNE FIX 11 NO• BRANCH 
171 152o 100011 SUB R0, (Rll NEW ADA OF ARRAY 
17Z 1510 062703 FIX! II ADO 110, R3 NEXT ENTRY 

000010 
173 1534 00071>1 BA FIXSAH LOOP 
174 15lb ~21327 FIX 121 CMP OU),••t A STRING? 

177777 
175 1542 a0tloo BNE FIX 10 NO• KEEP GOING 
t7o 154" 005723 1ST (Rl) + YES• BUHP R3 
177 1540 010046 HOY R0r•(SPl 1 SAVE OF'5ET 
178 1550 uc10~ HOY (Rll+rRI 1 AOR 0, STAAT D' STRING pq 1552 01<!302 HOY CRll+rRZ 1 G!T SSI qi tB0 1554 100442 BHI FIX 13 1 NO• SS. BRANCH 
IBI IS 56 011304 HOY (Rll ,R4 r GET SU 
182 1560 100420 8HI FIX 14 1 1 DIHENSIDNAL• BRANCH 
183 1502 005204 INC R4 1 MAKE SU+I 
18• 1504 010246 HOY R2r•(SPl --; 
185 ISh 010440 HOY R4r•(l') UYE HERE TOO ;\) 186 1570 01c74o HOY •21r•CSPl Ia BITS 

~ 



&TC Vll•ll BASIC • GT DISK 0 RT•Il MACRO YHIZ• .. 16•0CT•74 8211113• ,AGE a• 

UUZI 
187 1570 UU84 F IXLP 1 UL R4 ' 112•2 ua 157b UU66 AIL 2(1P) 

081812 
189 IU2 UlU2 ace ••• 
'" IU4 86h00 ADO 4 C SP lt R4 

88Ue4 
191 lUI ~853lb OEC liP I 
192 IU2 883311 BGT FIXLP FORM SU•IU 
193 IU4 862786 400 .6,SP TIDY STK 

eeees6 
194 lUI IU4U 400 RlrR2 ADO Ill 
195 1622 en2u FIXI41 I~C R2 ISh I 
196 IU4 IIUil AIL R2 MOROI TO 8TTEI 
197 1626 168182 AOO RlrR2 HI AOR OF STRI~G LilT 
191 1 FIX STRINGS , .. lUI 121eu FIX ISI CMP RlrR2 OONU 
288 1632 111813 !HI nxu DON! LOOP 
211 IU4 122127 CMP (Riho*•l A NULL STRING 

177777 
212 1641 881713 IU nxu YEI• LOOP 
213 1642 114114 MOV •CRI) 1 R4 AOR OF STR 
214 1644 115214 INC RO POINT AT FIRST IYT! OF PTR 
215 1646 Ill) II SHU Rl 
216 1651 118124 MOVI Rio CR4h 
217 1652 111311 SHU Rl REITORE Rl 
2BI 1654 111124 MOVI Rio (RO)• SET IN SECOND BYTE 
2n 1656 885721 FIXI61 TST (Rilt ADO 2 TO ARRAY AOR 
211 I lobi 8117U IR FIX IS 
211 lltb2 IU6U FIX Ill MOY CSP)t 1 RI RUTORE OPFUT 
212 lltb4 101713 8R FIX17 
213 1 FIX BUFFER CHAIN 
214 1666 FIX91 
215 ,IF OF IOISK 
216 ,SREIET GIYE lACK ALL DEVICE HA~OLERS 
217 MOY R5,R2 GET PTR TO lASE OF USER AREA 
218 ADD 18UFCH~1 R2 OFFSET TO SUFFER CHAIN POINTER 
219 FlUB I TIT CR2l ANY 8UFFER17 
221 8EQ FIX. A NO• BRANCH 
221 SUB Rl, CR2l YU• CORRECT POINTER 
222 MOY (R2lr.R2 POINT R2 AT NUT BUFFER 
223 IR FlUB CHECK IT 
i!24 FIX9AI 
225 ,ENDC 
226 lltb6 111665 HOY (SP) 1 ARR4YSCR5) NEW PTR 

111811 
Zl7 1672 IIZU2 MOY CSP)t 1 R2 1 KEEP TO DETERMINE ACT IT 
228 1674 liZ lobS MOY CIPhoHIFREECRSI 1 NEW PTR 

UIIIZ 
229 1711 U22ZZ CHP CR2lto CR2H 1 NEW ITART 
238 ,IFOF IDUK 
231 TIT CR2H 
232 ,ENOC 
233 1712 118287 MOV R2, ACTIT START OF FILE 

-~--881108G ·-·--234 1716 IUbbT MOY CIP)t,PSW RESTOR! PSH 
171776' 

GTC V01•01 BASIC • GT DISK a RT•Il MACRO VHU•I' 16•0CTo74 12114136 PAGE 4• 

235 1712 012767 FIXXITI HOY ••lrOISENO FOR AUTO IN!T 
177777 
000UIG 

236 1720 0B5767 TST I"P,F CALLED IY INIT7 
U0P04 

237 1724 001434 BEQ SOX ITI NO• EXIT 
238 11" 0110207 RETURN GO BACK TO !NIT 
Z39 
240 1730 001001 I"P,FI ,wORD 
241 1732 0000~1 •DOll ,•ORD 
242 1734 000000 •OD21 ,wORD 

·:\I 
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GTC Yll•ll BASIC • GT 

I 
l 
J 
• s .. 
7 1117le FREEt 
8 

' 18 FREEl! 
II 
IZ 017U BU7U 

IIYIIIG 
ll II?GZ IIZ707 

177777 
IIIII III ,. 11751 lll7U 
II IlliG 
UIIIIG 

IS etn• 818711 
IIIIIIG 

•• 117U 111415 
17 en•• IISIU 

IIIIIIG 
II 11771 eusn 

111811 ,, 11774 lOll II 
Zl 11770 liS All 
Zl alii I IUSU 

IIIIIZ 
ll UIU 115 .. 7 

1777ll 
23 lUll 1 ..... 
za lUll 118167 IDXITI 

l5 

z• 
27 

I 
z 
J 
4 

II IlliG 
IZIIO 111167 lOX IT II 

II IlliG 

5 WUIU PRIORI 

• 1 euuz 115767 
llleiiG 

a eezuo eeU75 

' 18 uue •11••• 
11 unz uu•• 

177770' 
Ill liZ 

12 Ue4e e5Z707 
118141 
17777o' 

13 
1• ueu 1111•• 
15 uese Uii!74o 

aeeeeeG 
.. lii!054 011415 
17 IZI51t IIZ711 

IIBIIIG 
18 URU U5771 PRIORI! 

111881 
I' uuo 011411 
ZB IZI71 BUell 
Zl unz eun1 
ii!ii! ezno UIUI 
ii!l 1ii!l7o BUill 
ii!4 IZIII 8oii!701 

eene• 
ii!5 IZII• 105llo 
ZO IZII' 113l.S 
ii!7 02110 U57ii!O PRIOAII 
ii!8 Ullii! BIZUI 
z• 
ll U114 08Bii!l7 
ll 
lii! Ul101' 

DIU 0 RT•ll MACRO VHI2•" t••OCT•74 1211413. PAGE 

••••••••••••••••••••••••••••••••••••• 
ROUTINE TO HANO~Et 

CA~~ °FR££• 

,IFNOF IOIIM 

,ENOC 
,!'OF IDIIM 

,ENOC 
JIR PC 1 1TOPA STOP OUP~AY 

MDV l•l,OU!NO FOR AUTO INIT 

NOV IIEG,OITOP ~001' OUP~AY 

HOY OCRAIH,RI GET HI END 

IEQ SOX ITI ~OTMINCI THERE• un 
C~R OCRAIH C~UR OCRAIH 

HOY ARRAYICRSI ,RJ 

sua RJ,Rt TO GIVE IT A~~ UCK 
NEG At 
HOY HIPRE£CRS), Rl 1 lET UP REGISTERS 

C~R IHP,F FOR EXIT 

BR FIXT I HI" n 
JHI' CONT IT ART OI.,~AY AND EXIT 

JHP CK£0~ CHECK EO~ AND EXIT 

,IFDF IOZU· 

0 SBTT~ PRIORITY CHANGE AND ~PI C~UN•UP 
,ENOC 
* ••• * **. ** ** ••••••• * ••••••••••••• * ** ** •• 

,IFNDF IVTDNLY 
TST8 RTSON 

8NE 1 •4 
,ENOC 
HOY (SP) 1 •1SP) 
MDV PI~, Z(SP) 

au uae,PSN 

,IFNDF 
HOY 
MDV 

BEQ 
HOY 

TIT 

BEQ 
ADO 
ADO 
ADD 
ADO 
ADO 

DEC 
BGT 
TIT 
HOY 
,E"OC 
RETURN 

,END 

IVTONLT 
RI,•(IP) 
1NARUT 1 •CIP) 

PRIORI 
•UBLE,Al 

fiR I) 

PRIORI 
RI,OCRI)+ 
RI,O(AI)+ 
RI,O(RI)t 
RI,O(RI)+ 
u,RI 

CSP) 
PRIORI 
CSP)+ 
CIP)+ 1 AI 

~OOP 'TIL NO DMA IN PROGAEII 

MOVE OO•N RETURN AOR 
SAVE CURRENT PI• 

SET lEV AT ~EYEL 

lAY£ AI 

TMERl IS NO ~PSI I 
GET IURT OF LPI ARRAY TABLE 

ANT £NTRIES1 

NONE• EXIT 
ADJUIT lEG PTA 
ADJUST END PTA 
ADJUST PUT PTA 
ADJUST GET PTA 
POINT AT NEXT TABLE ENTRY 

MORE ~PI ARRAYI7 
YES. LOOP 
NO• CLEAN STK 

s 

·\· 



GTC ¥01•01 BASIC • GT DISK RT•II "ACRO VMU•t' lb•OCT•74 0ZII41Jb PAGE h 
SYMBOl. TABI.E 

4CHND• ****** ACT aT I ****** 40RatT BU534R 
AOSTI< • ARRAYS• UUIB BEG . ***•** G BUFCHNo 00007b BUFTSTo ...... tKEOI. • ****** G CONT . G CONTA 1 ****** DtR41H• ****** G DIS END• ...... G OJMP • IUUB ONPBAO 01175bR 
ONPGOO 001070R ONPIGN 011114R DNPI.OO 000750R 
DNPZRO 0ili002R DSTOP o **•*•* G ERRARGa ****** G ERRSYNa ****** G ESUB • ****** G FACI . 000040 
FAC2 • 000042 FIXARG 000b74R 'I XERR 00USZR 
F!XI.P 00157UR F IXSP 00h50RG FIURH 0U500R 
FIXXIT 001712R FIX0 Uh40RG FIX! 000714R 
FIX 10 001520R FIX II 001530R F!X12 BBISUR 
F!XIl B01bb2R FIX 14 BBIU2R FIX IS 001UBR 
FIX a 00as•R FIX17 001514R FlU 010711R 
FIXZS 021414R F!Xl BBIU8R F!XJA IBIIUR 
FIXS 00 125UR FIXb 00132bR FIX? 0U4UR 
F IXB 00147bR FIX9 001hbR FREE 1017URG 
HI FREE• 000012 H!STR • 000074 IMP,F 001730R 
INSRTFa ...... i.OFREE• 081014 I.OSTR a 0U072 
MSG . ****** G ~ARRAY• ****** G NITSK • ****** G NUMOUTo ****** G OI.DMDD• ****** G PC •xe0aee1 
POi. . 000004 PRIOR UZUZR PRIORI UZIUR 
PRIORI 00Z0bZR PSOI • 1777H RETURN• 01UI7 
RTSON • ****** G R0 •u00eae Rl aUIIUI 
RZ •l00000Z R) •ueeen R4 •UUU4 
AS •X000805 SAVtDN 18010bR SAVE 081008RG 
SAVEl 000004R SAVSET 118112R SA VI 8180ZIR 
SA¥! 000040R SAVU 000170R SA VII 1802UR 
5A¥1Z 000240R SA VI) 180i!SbR SAVI4 00U32R 
SAVIS 000274R SAVa 00U!bR SA VI? BII324R 
SA¥18 00020bR UV!q 001422R SAV2 01805bR 
uvz0 00047bR SAVZI 000544R UV23 018400R 
SAV23A 0U37oR uvzq Bll5b2R SAV3 180074R 
sAne 000572R SAV32 0UUBR SAV4 UU24R 
uvs 000432R SAYb 00014bR SAV7 00B144R 
5AV8 000330R SAVQ 00022bR SDINT • 173400 
SOX IT 002012R SOX IT I 0U0!bR SP •l00000b 
STOPA 1 ...... G TABLE • ****** G UGEND• ****** G TAG I :a •••••• G ODD I 1181732R WODZ Ill I ?lOR 
WOI ....... G •o2 . ······ G UDC • 0110100 
ICI.K • 1111011110 SCI.OCKI 01101100 1010 . 11011080 
SOlS • 0001100 SI.PS • 110011011 SSTRNGI 0000111 
IVT II • 111101100 , EDI. • ****** G 1 LPAR • ****** G 
, RP4R • ...... 
I ASS, ee0u0 0011 

002llb 081 
ERRORS DETECTED! 0 
FREE tORE 1 17Q50, WORDS 

, I.P I•PERPAR, GTI., GTC 

• 
5 

• 7 
8 
9 
10 
II 
12 
13 
14 
IS 
IO 
17 
18 
19 
20 
21 
22 
21 
24 
25 
lb 000000 
27 00000 
2B 011000 
2CJ 00000 
]0 00000 000000 
ll 000001' 

, TIT I.E GTNI.PS V01•01 rDUMMY i.PS ENTRY POINTS FOR THE GT PKG, 

' J COPYRIGHT (C) IH4 

' r DIGITAl. EQUIPMENT CORPORATION 
1 MAYNARO, MASSACHUSETTS 01750 

' 1 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
r CHANGE •ITHOUT NOTICE ANO SHOULD NOT BE CONSTRUED 
1 AS A COMMITMENT BY DIGITAl. EQUIPMENT CORPORATION, 
1 DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
J MAY APPEAR IN THIS DOCUMENT, 

' 1 THIS SDFT•ARE IS FURNISHED TO PURCHASER UNDER A 
r LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND 
1 CAN BE COPIED (WITH INCLUSION OF DEC'S COPYRIGHT 
r NOTICE) ONI.Y FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
r OTHER•ISE BE PROVIDED IN WRITING BY DEC, 

' 1 DEC ASSUMES NO RESPONSIBILITY FOR THE USE 
r OR REI.IABII.ITY OF ITS SO~ToARE ON EQUIPMENT 

•HICH IS NOT SUPPLIED BY DEC, 

TABLEt 
Fl. OAT I 
RTSONI 

,GI.OBI. TABI.E,Fi.OAT,NARRAY,RTSON 

jO/ 



GTNLPS Vl1•0~1 IDUHMY LPS ENTRY RT•II MACRO YMU•a. 
SYMBOL TABU 

FLOAT 180080RG NARRAYo 181811 G 
TABLE 801090RG RTSO~ IIUIIRG 

, AU, neue 0u 
aeuez 011 

ERRORS DETECTED! 8 
FREE COREl 185ol, WORDS 

,\.PI•GTNLPS 

------
RT•II LINK Y03•81 LOAD MAP 
BGTLPS,SAY lo•OCT•74 

SECTION AOOR S!H ENTRY ADDR ENTRY ADOR ENTRY AODR 

1 AIS, 008000 ue•ee LIMIT eeeaez POL 111114 NARRAY 118885 
POS!ZE nee1• ARRAYS 818111 COLUMN 881134 
FACI 101141 FAC2 118142 Tl eeen• 
T2 1181 .. T3 IB01U AND! eeae•4 
RN02 eaaeo• F!LLCO 018111 ISTKSZ 1eezn 
, EOL 181211 ,RPAR 881231 ,COMMA 110243 
,\.PAR 081255 GTYECT 111321 LPS!VA 188341 
LPS!P 110342 CKL!VA 111344 CKLIP 11034• 
DRS! VA 118351 DRS!P 188352 START 181112 
AAGB 111202 ERRARG a\1312 BOMB 118321 
EYAL 111412 TABLES 1115U TBL5EN IIIUo 
ERRPOL 111712 OPRATO 1121 .. ERRSYN 112540 
SOP RAT 112721 ERR MIX llliiZ STPRO llllo2 
GETYAR 115304 !NT 115514 MAKEST 117252 
MSG 111452 NORM 117532 NUMOUT 117724 
NUMSGN U71lo SAVCHA 121571 STOVAR 121250 
VAL 0Zll54 LPSAD 171411 LPSADB 171402 
LPSCKS 170484 LPSPB 11141o LPSDR 171411 
LPSDRS 171411 LPSDIB 171412 LPSDOR 170014 
LPD!SS 171410 LPD!SX 17140!1 LPDISY 171422 
LPSOHA 1714]0 DPC 172111 DSR IT210Z 
DIS X 172114 DISY 11Zih TKS 171501 
TPB 177So• 

101•0• 120180 
124580 0842h !FPMP 124501 ERRFPU 024512 SSBR 124512 

tADR 824510 ALDG 025202 A!NT 0250\o 
IINTR 125014 SOYA 025130 EXP 12oloo 
SIR 1201]0 IMLR 127122 IPOPR5 827314 
SPOPR4 121374 IPOPR] 8Z7410 SRI 027014 
cos 1275lo SIN 127572 ATAN 131112 
SPOLSH BliSh IV21A 03157o SQRT 03hl2 
SERR 030748 SERRA 031750 IERVEC 031711 

13077o 880472 FTBL 83077o 
131470 0010o2 TABLE 131478 RTSON 0315o4 ORSON 0315os 

HIS TON 8315oo BCDDN 031501 DRSBUF 031511 
DRSNPT 031572 USE 031574 ROB 13174o 
ACC 032814 CKCMGN 032Ue GETNUM 0321•2 
SAYER2 03215o SAYFAC 032102 SAY!NT 03210o 
RESTR2 032874 REGSAV 032100 RESTOR 032110 
INTST UZIZo ERN OR llZZZ• FLO~T UZ2l0 
ENTERP 0lZ311 BUFRES 832131 GETV 832Ho 
GETBUF 83Z372 ERBUF 112441 GETDAT 83Z44o 
STODAT 132ue GEUDD U27h PO~ENT 13lel4 
CKCOMA 133142 STDRXT 031152 CKRPAR nus• 
CONBCD Ill eo• 

8ll15Z 881244 AOC 033222 RTS llllll ~ED 133734 
UU!o eee11o SETR UU]Z SETC 130571 H!ST 115114 jo:J-WAIT 835100 
8353]4 881502 D!R 835341 DOR 135034 DRS ll55ZZ 

REL U57eo 
830010 &114oZ CLRO euao PUTD noou DIS 83•o52 

FSH 13o7U OXY 137810 DISPLY 137ZS2 
0375o0 082110 SAVE 837501 Fixe 841420 FIXSP 141431 

FREE 141510 
eo101o II lolA BUFTST 14Zu• CKEOL 1ozz22 INSRTF 14Z512 

OISEND 84Z5l0 ACTEND 142510 ACTST 802541 
•DI eozuo •az I02o48 SUBP 14Z114 

-~ ESUB l4114o ADSTK 103201 NSTSK 141118 
T AGSih~ 1!4l3t 2 TAGEIIIO QJall3a ERU 843154 



l,;l"t.~ liiUU':)iJitl ULU"'UU IIUUftbt:! 0:111" iUIAC~· 
STOPA 044Z62 CONT 04434. CONTA U4l52 
!NIT 044!70 INIU 044402 NOSC 044'12 
ON 044.22 OFF 044722 FIX U47l0 
&8S,F 04553. STAT 045540 ROOT 045U0 
APNT 04Uib VECT 04b!IZ sc. usc 04Uio 
TRA~ U0544 XGRA 047022 YGRA 147040 
SCA~ 147570 sc~. Y 05027B sc~. x 15nee 
APUT 150h0 AGET 1505o4 'IGR 050740 
FPUT 051230 TEXT 051524 TIME 05210o 
T IMR 0523o0 BEG 052404 TAG! 052412 
OS TOP 05250o OCR ASH 052510 

052512 003544 USRARE 052512 

TRANSFER ADDRESS • 0547l'o 
HIGH ~!HIT • 05U5. 

RT•II ~INK Val•01 ~OAO MAP 
BUGT ,SAV lo•OCT•74 

SECTION AODR SIZE ENTRY AODR ENTRY ADDR ENTRY ADDR 

I ABS, 000000 000400 NARRAY ee0eee LIMIT eeen2 POL 010104 
PDS!ZE 0nee• ARRAYS U0010 COLUMN 0U834 
FAC I 008840 FAC2 081842 Tl 00ees• 
T2 0ne•e T3 0808U RNDI eeeeo4 
RND2 0neo• F IL~CO 001110 UTKSZ 008200 
,EO~ 000201 1 RPAR aaun 1 COMMA 00824! 
,~PAR 000255 GTVlCT 008320 START 011102 
ARGB 010202 ERRARG 010312 BOMB 010320 
EVA~ 011402 TABLES 0115•2 TBL5EN 01102• 
ERRPO~ 011772 OPRATO 01210• ERRSYN 112544 
SOPRA I 912720 ERRMIX 113112 STPRO 0131'2 
GE TVAR 0153o4 !NT 115574 HUEST 117252 
HSG 017452 NORM 017532 NUHOUT 017724 
NUHSGN 0177lo SAVCHA 020570 STOVAR 02IZ54 
VA~ 02!354 DPC 172000 OSR 172002 
DIS X 172004 OISY 17200& TKS 177500 
TPB 1775b& 

000400 024100 
02450~ 004270 !FPHP 024500 ERRFPU 024512 SSBR 024502 

UOR 024500 A~OG 025242 AI NT 025olo 
S!NTR 0250!4 SDVR 0257!4 EXP 02u•• 
SIR 02o7lo IHLR 027022 SPOPR5 027!74 
$POPR4 027374 SPOPR3 027400 SRI 027414 
cos 027530 SIN 027572 AUN Bl0112 
SPO~SH 030570 SV2BA 03057o SQRT 030002 
SEAR 030740 SERRA 030750 SERVEC 830770 

~3077o 000310 FTB~ 03077& 
0lll00 000002 F~OU 031300 RTSON 03130o TABLE 03130& 
031310 002110 SAVE 031310 FIX0 032150 F!XSP 032100 

FREE 03324o 
0H42o 010010 8UFTST 0!3030 CKEOL 0!3752 !NSRTF 8342o2 

DISEND 0342&4 AtTEND 0342o& ACTST U4270 
•DI 034300 •o2 034370 SUBP Bl4434 
ESUB 034&70 &OST~ 035010 NSTS~ 035040 
T AGS~H 035042 TAGENO usa•• ERAS 035104 
LPEN 035230 O~OHOO 035412 OSTP 030000 
STOPA 03&012 CONT 030070 CONTA Ub102 
!NIT 030120 !NITA 030132 NOSC no342 
ON 030352 OFF 03&452 FIX 03Uo0 
6.8S,F 0372oo STAT 037270 ROOT nnu 
A~NT 037540 VECT 037042 sc. usc 037740 
TRAK 040274 XGRA 940552 YGRA 0~0570 
SCA~ 041320 sc~,Y 042020 SCL, X 042030 
APUT 042110 AGET 042314 F!GR 042~70 
FPUT 0427o0 TEXT 043254 TIME U3oU 

JOJ; 
r!MR 044110 BEG 044134 TAG I 044142 
OS TOP 0~423& OCR AS~ 044240 

0•42•2 003544 USRARE 044242 

TRANSFER ADDRESS = 0Ubl.lb0 
HIGiol LI"'IT : ~Sete!00 

/'1 / 

\ /"' 



( ) 
-· ..... - ---.---,-

RT•II LINK VU•II LOAO MAP 
IAILPS,SAV I~•OCT•74 

SECTION ADDR SIZE ENTRV 400R ENTRV AOOR ENTRV 400R 

• All, Be lUI ...... LIMIT 111112 POL I IIIII NARRAV 111115 
POSIZE 111116 ARR4VS IIIII I COL~MN 111131 
HCI IIIIAI FAC2 111142 Tl 111156 
TZ 111861 n 111162 RNOI 111164 
RN02 111166 'ILLCO IIIII I IITKSZ 111211 
,EOL IIIZII ,RP4R 111237 ,COMMA 111243 
,LPAR 111255 LPSIYA 111101 LPSIP 111312 
CKLIYA 111314 CKLIP 111346 OR SIVA 111351 
OR SIP 111352 START 111112 4RG8 IIIU2 
ERRARG 111312 80MB 111321 !VAL 111412 
TABLES IIIS.2 T8L5!N 1116U !RRPDL 111772 
OPRATO 112166 URSVN IU5u SOP'RU 112721 
ERR MIX 113112 STPRO lUlU GETYAR 115U4 
INT 115574 MAKUT 117252 MIG 117152 
NORM 117532 NUMOUT 117724 NUMIGN 1177U 
SAVCH4 121571 STOVAR 121254 VAL 123354 
LPSAO 171418 LPSAOB 171412 LPSCKI 178181 
LPSP8 1781 .. LPSDR 171418 LPSORI 171411 
LPIOIB 171412 LPSOOR 171014 LPOISS 171416 
LPOISX 171421 LPOUV 171422 LPSOMA 1714U 
TKS 177561 TPB 177U6 

IIUII 124111 
124580 II 42ft IFPMP 124511 !RRFPU 121512 ISIR 124512 

UOR 124516 ALOG 125212 UNT 12S61t 
SINTR 1256]4 SOYR 125731 EXP IUJ66 
SIR IU7J6 SMLR 1.117122 IPOPR5 127374 
IPOPR& 127314 IPOPRJ 127416 IRI 127414 
cos 127536 SIN 127572 AUN 131112 
SPOLIH 138576 suu 131576 SQRT 131612 
I!RR 1317&1 I!RAA 131751 I!RY!C 131771 

131776 111161 FTIL 131176 
IJIIU 111162 TAILE lliiU RTSON 131256 ORION 131257 

MISTON 131261 I COON 131261 ORIIUF 131262 
ORINPT 131261 USE 131266 ROB 13U41 
4CC 13Ua CKCMGN 131522 GETNUM 131514 
UY!R2 111551 UVFAC 131554 UVINT 131561 
RUTR2 111566 REGIA¥ 131572 RESTOR 131611 
INTST 131621 IRNOR 131721 FLOAT 131726 
ENT!RP IJZII2 IUFREI 1321ZZ GETY 132141 
GETIUF IJZIU ERBUF 132132 GET OAT 132141 

0 
STOOAT 13Z272 GEUOO 112111 POLE NT 132516 
CKCOM4 112514 STORXT 112544 CKRPAR 112551 
CONICO 112561 

IJ26U II I ZIG 40C 11il714 RTS lll122 LEO IJ1Ail6 
134111 111116 SETA 114120 SETC 134262 MIST IJQ476 

fOY 
WAIT nes5z 

13502& eeesaz OIR nsn2 00~ IJ51U ORI 13!214 
REL 115411 

135578 8814&2 CLRO 11565. PUTO 136112 on 136144 
FSH 8JU21 oxv 8JU7& OUPLY nnu 1 

U7Z5Z eU514 US RARE 137252 /"' 
TRANSFER ADDRESS • 841 n• \ / 
HIGH LIHIT • 84381& 

() 
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