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LPTSPL VERSION 4(137) RUNNING ON ~PTI 
• .. STARr* USE;R 21MITCHEI.., Lt~1 C400,2350~ JOB FC\"11 8 SEQ. 1,0289 CATE 18ftJAN';'74 1~10~,03 MaNI!O~ CS/a · bf()~8 ~077 Rf~S?K -START. 

REQUEST CREATED; 18~JAN~74 15'59;59 • 
FILE: OSKB1IFe~11A[4~0,2350] CREATEO; 18~JAN~74 ~5'56~~~ pRINTED' '8~JAN~74 1~;0~1~~ 

• QUEUE SWITC hESJ IFILE'ASCII ICOP1E~il2 ISPAelNG:l. ll"fMITl482 
FILE WILL BE DELETED ArTER PRINTING 

• 
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IFOCALP"la 
IDEC~8E-LFOCA~A~lAl 

IOCTOBER 1971 RM/SM 

ICOPYRIGHT 1971 DIG.ITA~ EQUIPMENT CORPORATION 
I MAVNARD, MASSACHUSETT§ 01754 

IraCAl IS A REGISTERED TRAOEMAHK Of 
IOlGITAl EQUIPMENT CORPORATION 

IrOCAl~8 15 AN ON~bINE rORMU~A CALCU~ATOR AND 
ICOMPILER FOR STATEMENTS IN ALGEBRAIC ~ANGUAGE 
ITHIS VERSION OF POCAl~8 IS S~PPOR'to ON THE POP~6/E 

IASSEHBlY INSTRUCTIONS; 
I.R PA~8 OR .R PAL~0 
I*FOCAL8,FOCALa~rOdAl8,F~OAT 

• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

• 
.~ ..... 

, ,•• . 



• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• IFC CAL.; a 

2 7 

• 
• 

22 

•23 INOTES ON hlSTING COMMEN TS; 
24 
25 IT HE LIMITS of PAGE BoUNDARY WANDERING ARE DENOTED BY~ 
26 •28 IPAG E BOU ND AR V

• 29 /-----------------~-.---~---~-~--~----------;--~~----~---~.-.- ~ -~~~ 
30 •31 ILOCATIONS OVERLAyED BY THE 8K OVERLAY ARE DENOTED BY

• 32 
33 IPSEUDO-FLOATING POINT I NSTRUCTIONS 

• 
34 

• 
• 

35 FIXMRI FPOW=5 000 
36 rIXHRI FADO=~00 0 
37 F"IXMRI FSUB=200 k'l 
38 FIXMRI FMU~=400 0 
39 FIXMRI FOIV=300 0 
40 FIXMRI FGET=0000 
4:1. FIXMRI FPUT~6000 
42 
43 7000 FNOR=7000 
44 0000 FEXT=0 
45 ~1lI00 F'XIT=0 •46 44 07 FINT=JMS 1 7 
47 6014 RFC=6014 
46 61 01 SMP =61 01 •49 60 30 KCP=6030 
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15151IF OCAL~6 PAL.10 V142 •50 
51 
S2 IMlSCE~LA NE OUS ITEMS 
53 ~~0 1 *1 
54 000 1 541213 J Mp I t '.2 IINTEHRUPT PRoCESSOR ENTRY, 
55 , 002 ~403 JMP t ,+1 I(USEO BY PDP",5) 
f:56 G00 3 2603 INTRPT 
57 000 4 000 4 ODTJ R, DOTJR IU~ED FO R DE8~G~l N G 
58 000 5 00 13 P13, 13 ICONSTANT 
59 a~0 6 ~ 1~0 CHHIJ, 100 ICONSTANT 
60 000 7 "'7 
61 6400 FPN! IAODRESS OF P~OATING POINT INTERpRE1E~ 

• 
62 

•63 IAuTO-INDEX REGISTERS ~ (STAR! OF SAV~ BY QUAD) 
64 
65 ~J010 "000 AXlN, 121 IS !ORAGE INDEX ~LOC ~~0) 
66 00 11 0000 XRT. o IEXTRA XR 
67 Cl0 12 001210 XRT2, o IEXTRA XR 
68 n0 13 4370 PDl.XR, BEGIN",l, IpUS HDOWN hIST I NDE X R~GlSTERt 
69 001 4 3117 FLTXR , IO BU F'~l. IXR FOR FLOATiNG POINT 
70 00 15 02100 FLTXR2, IEXTRA FOR f,~, ..• 
71 00 16 74 02 TEl..SW, " Hl..i ITELETYP ~ IN PROGRESS SWITCH • 
7 2 
13 00 17 TEXTP=. ITEXT POINTERS (boe *17) •7 4 00 17 3215 AXOUT, FRSTX IOUTPU'f !NDEX 
15 00 20 00N!I XCi , o IUNPACK § WITC~ 
76 00 21 oJJ((l 0 GTEM, IUNpACK STORAGE •77 0121 22 24 0 7 PC, "Fl..TrER IPROGRAM COUNTER

• 78 
19 00 23 ~000 THlSl..N, o ILINE POiNTER F~OM 'FINDLN' •80 00 24 0000 THISOP, 121 ICURRENT ' EVAL' ' OPERATION 
81 0121 25 212100 LASTLN, 121 IBACK POINTER ~ ROM r FIND~N' 
82 00 26 000 1 DEBGSW, 1 IDE eUG SWITCH ; NON·~ERO FOR bITERAbl 
83 00 27 0000 PACKST, 121 IRU BOUT PROTECTION 
84 003121 0000 PTl" 121 IVARIABL E POINTER 
85 00 31 3217 LASTV , BUFBEG IADDRESS OF LAST VARIA8~E 1*8K~ 
86 00 32 0000 Tl, o IT EMPORARY REGISTER • MAIN 
87 00 33 0000 T3. 121 ITE MP REGISTE~ · ~OR OUTPUT 
88 00 34 00210 INBUF, 121 IKEYBOARD INPUT "BUrFER 
89 ~03 5 437 0 BOTTOM, BEGIN~l ILAST LOCATJON - CURREN!~Y AVAI~A8LE IN FIELD ~EQO *
90 00 36 0000 INSUB, o 10= GEiCI #0 ~ READe 
91 00 37 0000 HINBUF, IHlGH SPEED INPYT BUFFER• " • 

• 
• 
• 
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1,5;51V1421F'° CAL ", 8 • 
• 

92 

•Q3 I ~40 = FbO ATING poI NT 
94 
95 "54 
96 
97 IVARIABLES INITIALllEO [OR THE 01AL.OGUE • 

• 
98 

•99 
l e13 130010 SORTCN, 0 INUM BER IN TABbE FROM sORIO 
l ei £I{30.0 L.ASTOP, .0 ILAST OPERATION FOR EV4L 
le2 005 6 EFOP:. IPUNCTJON COD;, 
1e3 1313013 ATSvJ, .0 IASK . TYPE SWITCH 
H~4 776 13 CN1R, ..,2 0 IDELETE ANO E~ROR COUNTER~USED By rIP, A~SC) 
le5 
leo 00610 STARTV=, I=END FOR 81'<• 
lei • 
11l S 3217 BUFR, BUF8EG INEXT ~OCATlON IN BuFFER = LAST LOCATION OP I~~I/*8K* 
1~9 
110 00 61 1354 ADD, OUTL ICHAR, BUF, IN, ,OEe~G AIOS~~EE B~LOW,) 
111 010 62 2414 XCTI N, 133 IPACK SwiTCH 
112 0063 2676 OUTQEV, XOUTl.. IPOINTER TO o~rl SUB, (OUTL)eFOR OE6UG;JNG 
113 ':)106 4 2666 INOEV, XX33 IPOINTER TO IN, SUB, (133}~POR DEB~GGING 
114 
115 010 65 0210 1 NAGS W, .0.0.01 INOT A~L AND lOR GROUP SWITCH(~.000=ONEJ1=AL~'~~~~OUP~.'0000'~fOR TSSll!!~ •116 00 66 .0 215 CHAR, 215 ITHE MOST lMPORTANT REGISTER 
117 010 67 1Z002! LI NENO, .0.0.00 ILINE NUMBER R~AD BY G~TLN'(.0400)~FOR TSS~8• l1B 010 70 0005 GINC, WORDS+2 1=6 FOR 4~W ORO ~ cONSTANT 
11 9 • 
12 0 ITEMP REGISTEH ~ FOR NEW lNSf, ROUTINES,• 121 
122 • 
123 
124 IFOR DEBUGGING, SE! OUTl AND 133 INTO OUTDEV AND XNDEVJ 
125 IALSO PATCH THE ERROR ROUTINE = FOUR 
126 IPATCHES P~US TWO FOR THE HlGH "SPEEO R£ADER. 

• 
127 
128 

•129 130 72 LIST6:. II NPU T LIST FOR "SFOUNO". 
130 02t4 214 IF,F. 
131 .0210 7 207 18~LL 
132 13{iP 4 LIST7=. 
133 : 10 74 .020 3 203 ICONTROleC fOR DE8UGGING AND T5S8 
134 010 75 13 337 P337, 337 ILEFT ARR 
135 00 76 0212 CLP, 212 Il,F. 
136 00 77 LIST 3=, IEXCRETION LIST 
137 0.0 77 02 15 CCR, 215 ILIST BRANCHER, 
13 8 01 10 0 74 02 DMPSW, HLT I(SEARCH CHARACfER)~VARJABhE 
139 1= 0000 FOR TRACE ON, 
14 13 
141 
142 IT HE REST OF PAGE cERa I? PURE TO THE MULIl~U5ER SYSTEM 
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• 
• 

143 
144 0101 MlCH!J =. 
14 5 0101 77 00 P7700, 77 0~ IL EFT MASK 

• 
14 6 010 2 0256 PER, 256 IPf:.RIOD 
147 0103 77 01 M77, ... 77 lEX TEND CODE TE-Sf 
14 6 0104 76 00 P7600 . 7600 IGROUp MASK 
14 9 010~ 776 0 M20, tf20 ICONSTAN'T 
15 !21 0106 12117 7 P177, 177 ISTEP MASK 
191 010 7 0017 Pi?, 17 IBCD MASK 
152 r£l 110 0277 P277, 277 I"?II 
153 0111 7776 M2, ... 2 ICONSTANT 
154 011 2 7477 M INU S ~, .. 301 ICONSTANT 
15 5 "1 13 0260 C26eJ, 260 IASCII FOR ~ERO 

156 0114 75 4 0 M24 0, .. 240 ISPACE re:sT 
157 0115 7522 MPER, -256 IPERIOD TEST 
15 8 "1 16 7563 MCR, "'!2;t5 IC,R, 'fEST 
15 9 0117 . 777 5 MF~T, ..,WORDS 1= ... 4 FOR 4 ... WO foW 
16 0 01 20 7773 M5, ",5 IPAREN TEST 
161 01 21 7767 Mi l , !pl1 IpAREN rEST 
162 01 22 007 7 P7l, 77 IRIGHT MASK 
16 3 0123 0200 C200, 200 ICONSTANTS •164 012 4 411' 00 P400 0 , 4000 INAGSW TE,ST CON~TANT ~fOR PDP,..5) 
16 5 
166 0125 2030 FLARGP, FL.A RG IDATA ADDRESS •167 0126 2:1,55 PTCH, CHIN IGENERAL CHARACTER pJPV, ROUTlNE '. 
16 8 01 27 5715 DOU8I,.E, MUI,.T2 IMVLTIPLY FL49 BY :2 
169 0130 6000 FOUTPUT , F'I..OUTP IPI"OATtNG OUT~l)r 
17 0 013 1 62 00 FINpUT, FLI NT p IF!"OATIN G INPUT 
171 0132 31 4 0 COMBUF, COMEJ, N ICOMMAND BUFrER START I'SK* 
172 01 33 3206 CFRS, FRST IADDRESS Of D~MMY ~lN; lOCK
173 0:1,3 4 3140 END, COMEJN IPJRST LOCAtION USEO IN 6K ', 
174 01 35 3217 ENOT, BUFBEG ISTART Of STORAGE AREA IISK_ 
17 5 013 6 22117 EFUN3I, EFU N3 IF'UNCT10 N RE'1'YHN 
17 6 013 7 24 0 7 CF'RSX, F'Lr~ER IpOINTER TO 2~HO DATA 
177 
1'7 8 I'FI NPUT' uSES CHAR AND GETC OR READe TO DEVEL.OP 
17 9 /A NUMBER WH ICH IS THEN ~TQRED VIA PT1. 
1 8 0 • 181 1C(103 WORDS=3 lO R 4 
182 • 

• 
• 
• 



187 

IFOCAL.:. a 

• 
1e 3 
18 4 
18 5 
1£1 6 

18 8 

• 
18 9 
19 0 
191 
192 
193 
194 
19 5 
19 6 
197 
19 8 
19 9 
200 

• 
2e1 
2e2 
203 
2"4 
205 
2~6 
2e7 
2e8 
2e9 
2H1 
211 
212 

• 
• 
• 

• 

• 
• 

213 
214 
215 
216 
217 
21 8• 
219 
22 0 
221 

• 
• 

222 
223 
224 
225 
226 
227• 
22 8 
22 9 
23 0 

• 
• 

231 
232 
233 
234 
235 
236 

• 
• 

237 

f:11 4 0 

01 4 1 

2) 1 4 2 

0 143 

01 44 

0145 

01 46 

0147 

01521 

0151 

0152 

0153 

0154 

IH55 

0156 

0157 

016 21 

0161 

0162 

01 6 3 

0164 

0165 

0166 

4540 
0521 
1413 
5541 
1565 
4542 
0 477 
4543 
0534 
4544 
0554 
4545 
2274 
4546 
25 02 
4547 
1314 
455 21 
0721 
4551 
2465 
4552 
2155 
4553 
2425 
4554 
0302 
4555 
2242 
4556 
236 0 
4557 
0413 
4560 
1517 
4561 
1533 
4562 
2035 
4563 
0744 
4564 
0700 
4565 
2062 
4566 
4566 
4566 
2726 

V142 18-JAN-i4 

INEW I NSTRUCTIONS; 

PUSH..J=JMS I I IRECURSlVE SUBROUTINE CAI,..~ 
XPUSH.,I 

POPA=TAD I PD~XR/RESTORE AC 
POPJ=JMP I, ISUBRoUTl.NE R~IVRN 

XPOPJ 
PUSHA=JMS t ISAVE ACI 

XPlJSHA 
PUSHF'=JMS J I 

PD2 
POPF=JMS 1 t IRESTORE GROUP 

PD3 
GETC=JMS I • 

UTRA 
PACKC=JMS I • 

PAC8UF 
SORTJ=JMS t • ISORT AND ~RANCH ON AC OR CHAR 

SORTS 
SORTC=JMS l ISORT CHARI 

XSORTC 
PRINiC=JMS 1. IpHlNT AC OR CHAR 

OUT 
READC=JMS 1 , IREAD DATA lNTO CHAR AND PRINT IT 
RDJV, CHlN 
PRNTLN=JMS I. IPRINT C(~lNENO) 

XPR NT 
GETLN::JMS I • IUNPACK AND FORM A LINENUM8ER 

XGET~N 
FINDLN=JMS I. ISEARCH fOR A ~lVEN ~JNE 

XFI NO 
ENDLN=JMS I • IINSERT ~lNE POINTERS 

XENObN 
RTt,.6=JMS I , IROTATE I."EFT ~lX 

XRTL6 
SPNOR=JMS l t IIGNORE SPACE~ AND LEAD1NG tEROS 

XSPNOR 
TESTN=.,JMS J • IpERIOD; OTHEH; NUMBER 

XTESTN 
TSTLPR=JMS I I ISKlP IF 5<SO~!CN<= 11 (ltE~ AN L~PAR) 

I,..PRTST 
TSTGRP=JMS I. ISKIP IF G(AC) = G(LINENO)

GRPTSt 
TESTC=JMS t I ITERM~ NUMBER) fUNCTIONJ ~ETTER~ ANO lGNORE 

XH:STC 
nE~ETE=JMS 1. IREMOVE Q~O TEXT LINE 
PSlN, XDEI.,ETE 
ERROR21:JMS 1 , IEXCESS SOMET~lNG ERROH 
ERRoR3=JMS I • IM1SCE~LANEOUS ERROR 
ERROR4=JMS I , IPORMAT ERROR 

ERR2 

1167~174 ARE USED By 8K OVERbAy 
/175 "I S USE D BY QUAD 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

~PA9i~, • 
• 
• 
• 
• 
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V142 18-JAN~74• /fi~ O C A L.:. e 

• 
238 

• 
239 ICOM MAND/I NPUT DRIVER 
24 0 
241 " 17 6 *176 
242 01 76 4371 BEG~N IBECOMEs xINT"~ 
243 e11 77 761 0 START, SKP Cl.4 IPROGRAM START FROM SE~r 
244 02 0 0 5576 JMP I 1~2 ICONS9kE STAATI SW=200 /*8Ko 
245 020 1 11 3 7 TA D CFRSX I(PC) => " 

• 

246 0202 3et 22 DCA PC IFOR COMMAND MODE 
247 0203 7210 1 lAC IUSE ONE IN TME AC TO 
2 48 0204 3100 DCA DMPSW IlNIT UNPACK AND TRACE SWITCH 
2 4 9 0205 321 26 DCA DEBGSW IENABl.~ TRACE fOR - 1NPUT or (1) 
25 0 020 6 :1.226 TAO COMBOT IPROT;CY COMMAND BUrrER . . 
251 020 7 321 13 DCA PDl,.XR INO PATCH TEST 
252 0210 :1.22 5 TA O CSTAR ITYPE • TO INDICATE cOMMANO MODE 
253 021 1 45 51 PRl NTC 
254 02:1.2 11 3 2 lBAR. TA D CQMBUF' II N IT1A~I~E COMMAND BUFFER 
255 0213 3 0 1 e1 DCA AXJN IFUR ~NPACKI N ~ 
256 02 14 3 ~ 6 2 DCA xcrIN 
2!37 ~ 2 15 11 32 TA D COM BUF' IRUBO Y! PROTECTION 
258 021 6 3212 7 DCA PACKST 
259 021 7 45 52 IG NOR, REA DC IREA D 90MMAND STRING 
26 0 £12221 4547 SORT.,J 
261 02 21 210 73 LIST7~~ •262 0222 0 474 I N\,.ISr"LIST7 
263 0223 45 46 PACKC ISAVE STRING CHARACTER, 
2 6 4 0224 5217 J MP IGNOR 
265 0225 21 252 CSTA R, 252 IACKNOWl.E OGE CHARACTER 
266 0226 322 0 CO MBaT, CO ME;OUT+12 lEND OFCO~MANO BUFFER, LESS P~OTECTION QOYN!/*6K

• 
• 
• 
• 
• 
• 
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• 
• 

• 
• 

• 
• 
• 

• 
V14? 18 -JAN",74 • /F'C CAL .. 8 • 

• 
267 

•268 IC OMM AND/I NPUT PROCESSOR 
269 
270 0227 4 5 4 6 IRET N, PACKC 1ST ART TO PACK C,R, 
271 0230 4 5 4 6 PACKC IFINI~I:i ·· C,R, 
272 0231 11 3 2 TAO eOM BUf IINIT1AL.12E "TEXTP~ •273 ::1232 3017 GONE, DCA AXOUT ISETU~ gURREN I L.INE 
274 0233 3020 DCA XCT 
275 0234 4545 GETC IREA D fiRST CHARACTER r 
276 0235 1035 TAD BO'l'TOM IINJT ~~SH~OO~N~~isT 
277 02 36 30 1, 3 DCA POhXR 
278 02.37 45 6 0 SP NOR IJGN ORE ~EADtNG B~ANKS 
279 02 40 45t. l, TES TN IDOES THE ~IN~ BEGJN WITH ~~9? 
280 02 4 ;1, ~3 62 J MP GtE RR IPERlO D =I6L ~ GAL. GROUP ~£RO US4G~

I NO --. 281 0242 5271 J MP JNPUTX 
282 0~43 2026 IS ~ DEBGSW IYES,DISAB~E TRACE fOR REPACKING 
283 0244 455 4 GETL.N IREAD THIS L.lNE N ~ M8ER . 
2e4 212 45 1124 TAD P4130eJ ITEST F.OR SINGLE L.INE, 
285 0246 1065 TA D NAGSW 
286 02 47 76 40 S~4 CL.A 
287 3250 4 566 ERR OR3 /lLLE~A~ LINE NUMBER ON INPUT 
288 0251 1360 TAO BUfR ISET ~O', NTERS 
289 0252 3010 DCA AXI N 
290 3253 32162 DCA XCTIN •291 0254 106 7 TA D b lNENO ISAVE 1,,1NE # 
292 ~j255 341 0 DCA l AXIN 1*8K~ 
293 0~56 4560 SP NOR IIGNOR~ SpACES AFTER L.IN~ NUMBER 
294 02 5 7 741 0 SK P 
295 0260 4545 G£TC tREA D 1ST AFTE R L.lNENO TERMINATOR, 
296 02 6 1 4546 SRET N, PACKC ISAVE TEXT ANa RESTORE DATA FlEI,.O 
297 0262 106 6 TA D CHAR ITEST ~ OR EN D OF INPUT ST~lNG " . 
298 ~J263 1116 TA D MCR 
299 0264 764 0 SlA Cl,.A 

0265 5 2 6 0 J MP e",5;.H~ " 
301 0266 4565 DE\.,.E TE IR EMOVE OL D L.JNE, IF ANY ~ 

• 
302 026 7 4556 ENULN 'I NSERT NE WL.,NE 
323 0270 51 77 J Mp START /pOI NTERS MUST BE REINITIA~l~ED 
3e4 02 7 1 45 40 IN PUTX, PUSHJ /PROCESS I MMEOIATE COMMANO, 
3e5 0~F2 0 61 1 PR oe •3e6 02 7 3 142 2 TA 0 I PC ICHE CK NEXT LINE 
3e7 02 7 4 74 50 SNA I~ND OF PROGRAM? 
3ea 0275 5 177 J MP START IYES 
309 02 7 6 3022 DCA PC ISAVE NEW kINE NO, 
31 0 027 7 1 2: 22 TA D PC ISTAR! NEW LINE 
311 0300 700 1 lAC 
312 0301 5232 J MP GONE IPROC;~S OTHER COMMANDS 
313 
314 /TEXT LIN E BUFfER fORMATo• 
315 • 
316 /#1 POI NTER OR ~ERO IN L.AST 
317 1#2 LIN ENO 
:318 /#3 - #N* l : TEXT 
319 /# N e.R , 
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• 

32 0 

• 

• 

321 ILINE NUMBER FORMATION 
322 
323 0302 000 0 XGETLN, " IDEVE~OP 1.0. • "GET~N" 
324 030 3 4560 SPNOR 11GNORE ~EADING SPAces. 
325 0 30 4 1 0 66 TAO CHAR I"AL~~ IS A SPEC~AL AR~UMENT. 
326 0 30 5 1112 TAD MINUSA 
321 0 30 6 7650 SNA CI.. A 
328 0 30 7 5322 JMP TESTA 
3 29 031 0 30 36 DCA JNSUB ICALt.. 'GETer FROM 'INPUT. VIA 'DeCON~ 
33 0 ") 311 4771 JMS I keON I(DEco~ij ~ IN - FLOAT 1 ) 

331 0312 1 0 4 7 TAO FLAC,.,3 IGHOU~ TOO ~ARGE? 
332 0313 0 372 AND P7740 
3 33 21 314 1 0 46 TAD FL.,AC+2 
334 0315 7640 S~A C~A 

335 03 16 4566 ERROH2 IGROUP NUMBER TOO ~ARGE 
336 0 317 UJ47 TAD FL,AC..,3 
337 032 0 4557 RTb 6 

• 
338 ~ 321 700 4 RAb 
339 0 322 30 67 TESTA, DCA ~lNENO 
3 4 0 03 23 4561 'fESTN ITE5T3 
341 0 324 4545 GETC IREAD ~TEP NUMBER. 
342 0 325 4561 TESTN ITES'I'4. OTHER 
343 0326 ;340 JMP GERR IDOUBI..E PERIOI;)S 
344 0 327 5352 JMP GEXIT IOTHER 
3 45 03 30 1054 TAD SORTCN INUM8;R 
346 0 3.51 71 0 6 RTI., CLL 
347 0 3 32 1 0 54 TAD SORTCN 
3 48 03 33 700 4 RAL, 
3 49 0334 1 0 67 TAO ~INENO 
350 0 335 30 67 DCA I..INENO 
351 03 36 45 4 5 GETC tREAD SECO~D STEP NUMBER. 
352 0 337 4561 TESTN ITESi4, OTHER 
35 3 0 34 0 4566 GERR, ERROR4 IDOU8C£ PEfq OOS 
3 54 f1341 5352 JMP GEXIT IOTHER 
355 03 42 1 0 54 TAO SORTCN INUMBER 
356 0343 1 0 67 TAD I",JNENO 
357 0 344 30 67 DGA I".INENO 
358 ~ 345 4545 GETC IT£ST FOR CORR~CT TERMINATOR 
359 213 46 4561 TESTN ICHECK - ?!~E " 
3610 03 4 7 5340 JMP GERR I I 

3 61 0 35 0 7410 SKP 
3 62 0 3 5 1 4566 ERROR2 ITOO I..ARGE A ~JNE NUMBER, 

• 
• 
• 

• 



- -

• IfO CAL~8 

363 
364 
365• 
366 
367 
368 

• 
369 
3 i ~ 
371 

• 
372 
373 
374 

• 
• 

375 
376 
377 
3'J 6 
3 7 9 
380 
381 
382 
383• 
3e4 
385 
3P6 

• 
387 
388 
389 

• 
39~ 
391 
392 

• 
393 
394 
395 

• 
396 
397 
398 
399 
4e0 
4(21 

• 
• 

4e2 
4fl3 
4e4 
4e5 
4e6 
4e7 

• 
• 

4eS 
4e 9 
410 

• 
411 
412 
413 
414

• 41 5 

• 

V142 

03 :>2 71 021 GEXlr, CL.L IC\.,EAR L,tNI< SIr 
03:' 3 1067 TAO !"lNENO ITEST fOR GRO~P NUMBeR. 
03 54 0 1 0 4 ANO P7600 .'• 
03 55 764 0 S~A Cl,A 

356 7020 CM\,. •03 57 1067 TAO blNENO 
036 0 0 1 0 6 AND Pl.77 IREPARE "NAGSII/" 
03 61 746 0 SNl,. S~A 
0362 4566 •ERROR2 
03 63 764 0 S~A CI..A 
03 64 1373 TAO P2000 •03 65 7020 CMI,., 
;]366 700 4 RAb 
036 7 30 6 5 DCA NAGSW •037eJ 57 0 2 JMP X XGe:'I'~N 
03 71 5600 LCON, DECONV 
03 72 7740 P774 0 , 7740 •03 73 2000 P200 0 , 20 00 

I-~-~-------~-~---~-----~-----~~------~---~-;---~---.- ----.-.-~-.~~-.- •IRANGE OF ACCEpTIB~E LINE NUM~(AS = t,01 TO 31.99 
INAGSWJ •IGROUP=00 00 
ILtNE=400 1ZJ 
I AI.. L=0001 • 
ILIST OF FUNCTION ADDRESSES, ~NAMES ARE IN "FNTAB~") •03 74 FN'l'A BF=. 

03 74 20 14 XABS IPABS -ABSO~UTE VA~VE 
03 75 20 :1. 0 XSGN IPSGN ~SlGN ~ART  •03 76 1160 XINT IPITR ~lNTEGER pART 
03 77 2725 ERROR5 IP¥ (USER - OEFI~ED) 
0400 1553 XRA N IPRA N ~RANDOM NUM8ER •0 401 2725 ERRORS IF~ (USER DEFI~ED> 
040 2 5000 ART N IFAT N ~ARCTANGE N T . 
0 403 462 0 FEXP IFI:X P ftE tX  •040 4 5040 I='L,OG I,I,.OG ",L,.N(X) 
040 5 5205 FSI N IF' SIN "Sl.NE 
~ 40~ 52 00 rcos IPCOS "'COSINE •0 40 7 74 00 XSQRi IFSQT ~SQU.R~ ROOT 
0 410 2725 ERROR5 IPNEW CU?ER UEFINEO) 
04 11 2725 ERROR5 IfeOM (L.IBRA OR USER DEFINEO> •2725 ERRORS / ________~__DErlNEO)~~X ( U S ER~ 

~ ~ 

I-~---------~-~---"-~-------------·---~-----~-.~----.- ___ ~._._"_._~ __ -- •413 0000 o IROTATE AC LEFT SIX - "RT~6" 
04 14 71 06 eLL. RT\.. 
(J415 7006 RTL 
0416 7 006 RT~ • 
0417 5613 .)MP XRTL~ 1-1""R E TURN~"" • 

• 



• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 

I 
IF'O CAl,,;'S PAl,1 0 V142 1S"JAN.. 74 "5151 FAGE 1~ 

41 6 
417 IREcURSIVE OPERATE, EXECUTE, OR CAl,.L 
418 
41 9 04 20 4554 00, GETL.N IEXECUTE ONE L.INE, A ~ROUp,OR ALI.. 
420 04 2:1, 1022 TAO PC /SAVE - ADDRESS 
421 04 22 4542 PUSHA 10f' CURRENT I.INE 
422 04 23 4543 PU5HP ISAVE - RESr · oP ' THIS L.INE 
423 0424 ~01 7 TEXTP IAOORE~~ OF TEXT POINTERS 
424 0425 4543 DGRP, PUSHF ISAVE NAGSWJ 9MARI AND ~INENOI 
42 5 04 26 0065 NAGSW 
426 04 27 11065 TAD NAGS\~ ICHECK DATA FHOM GETLN, 
427 04 30 771 0 SPA CkA ISKlP If GROUP OR AL.L. 
42 8 04 31 5263 J MP DOONE 100 ONE LINE 
42 9 0432 4555 FJNDIr,N IINIT ~OR GRO~P AND SET rHISI,N 
43 0 04 33 72100 NOP 
431 434 12123 TAO THJSLN ITE51 ~OR GOOO GROUP NUMBER, 
432 043 5 3011 DCA XRT 
433 0436 1411 TAD I XRT 1*8K .. 
434 0 437 4563 TSTGRP 
43 5 0440 4566 ERROR2 INO SUCH GROUP NUMBER 

f1 441 4540 DGRP1, PUSH.j IEXECUTE OBJECT AND SET PC,436 . - - -' 
LJNE

" 437 04 4 2 0606 PROCESS~2 
438 0 4 4 3 4544 POPF IRESTORE THE DATA 
43 9 044 4 013 65 NAGSW • 

• 

44 0 0445 ~422 TAO t PC ICHECK POR END OF' TEXT 1*8K* 
441 04 4 6 745 0 SNA 
442 04 47 5271 JMP DCONT I A!,.!.. DONE 
443 0450 7f2!01 lAC 
444 0451 3030 DCA PT~ ISAVE: POINTER TO L1N£NO 
445 ;J452 121 65 TAD NAGSW ICHECK ~OR GROUP 
446 0453 774 0 SMA Si!A CLA 
447 04 54 5260 .,J MP .... 4 100 AL.L 
4 48 045 5 143 0 TAD I PTl ITEST GROUP 1*8Kit 
449 04 56 4563 TSTGRP 
450 0 457 527l, JMP DCONT INOT IN GROUP 
451 a46 0 1430 TAD I PT1 tREAD NEXT L,INE NO. 108K" 
452 ~46 1 3067 DCA l..lNENO 
453 0462 5225 JMp OGRP ICONTp'-lIJE THE SUBROU'T'lNE 
454 04 63 45 55 DOONE, FINOI.N IrIN O THE ~INE 
455 046 4 4566 ERROR2 INO S~C,H LINE NUMBER 
456 04 65 4540 pUSHJ IEXECltTE I T 
457 {~466 0610 PROCESS 
458 046 7 4544 POPF IRE.STOR~ CHAR 
459 04 70 00 65 NAGSW 
460 134 71 4544 DCONT, pQPF IRESTORE TEXT POINTERS 

• 
461 :J 472 00 17 TEXTP 
46 2 0473 1413 POPA IRESTORE ADDRESS OP CURRENT \" ,I NE. 
463 0474 3022 DCA PC 

• 
464 ~ 475 5676 .,JMP 1 ,+1 ICONTI NIJE PROCESSING THIS l.,lN;, 
465 04 76 0611 PROC 



• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 

.. 
IF'O CAL :" S PAk.l 0 V142 181!'lJAN-74 15;5j, PAGE 12 

• 
466 
467 IPUS HDO WN ~lSf CONTROLS 
46 8 
469 04 77 02100 XPUS HA. 0 IpUSHOOWN THE AC "pUSHA"

• 
1!'0 

•47 0 05021 321 71 DCA T2 IBAOKUP POINTER 
471 0501 7040 CMt.. IANO THEN 

• 
472 vJ50 2 431 0 JMS PCHK ICHECK CORE USAGE 
473 0503 l eJ71 TAD T2 10K 
474 0504 3413 DCA 1 PD~XR IPUSH DOWN LIST POJNTER 
475 0505 721 40 CMA IBAOK~P AGAIN 
476 0506 4310 JMS PCHK 
477 050 7 5677 J~1P J XPUSHA 1... "-'RETURN!e~• 

• 
47 8 

• 
479 0510 01Zl01Zl PCHK, 0 
48 0 0511 12113 TAD PDI-XR IlNC IN AC 
481 0512 31211 3 DCA PDI.,XR 
482 0513 1013 TAD POI..XR 
483 0514 7141 CIA eLl. 

• 
484 0515 103 1 TAO bASTV 
485 0516 7630 SCI,. CLA 
486 0517 4566 ERROR3 ISTORA~; rlLL~P BY PUSH-'OOWN L,IST 
487 0,20 571121 JMP 1 PCHK 1~".,REluHN~"

• 498 
489 0521 0000 XPUSHJ, 0 IRECURSJVE SUBHoUIINE CAL.L. .. '.'PU~HJ" 
49 '1 0522 1721 TAD l XPUSHJ 
491 0523 32171 DCA ISAVE SUBR, AODR,"2 

• 
492 0524 72140 CMA 
4C;3 0525 431 0 JMS PCHK 
494 J526 1321 TAD XPUSHJ 
495 052 7 700 1 lAC 

• 
496 05312\ 3413 DCA t PDl.XR ISAVE I-{ETuRN 
497 05 31 7 ~140 CMA 
496 ~532 431 13 JMS PCHK 
499 0533 5471 JMP I T2 ITRANSfER CONTRO~ 
50 0 
521 0534 0000 PD2. ISAVE A FL,OATING POINT NUMBER ~ "PUSH,..'! 
~H~2 ~5;S5 724 0 C~A CMA ICOMPUTE VARl/d:3~E ADOR 
5e:s :i1536 1734 TAD l 1,,2 
5e4 053? 3011 DCA XRT 
5125 0540 2334 ISc PQ2 IFlX RETURN 
5(Z6 13541 1:11.7 TAO MFbT ICOMPUTE PUSIoI, POlNTER 
507 0542 431 0 JMS PCHK 
5e8 05 43 1117 TAD MFI"T 
509 0544 3 ~!l7 1 DCA T2 
5HJ ~~5 45 1411 TAD 1 XRT 
511 0546 3413 DCA I POL)(R 

• " • 

512 054 7 21371 lSi! 12 
513 0550 5345 JMP 1~3 

514 05 51 1117 TAD Mrl..T IRESET POINTER 
515 0552 431 0 JMS PCHK 
516 0553 5734 JMP I PD2 / .. ",RETURN""" 



• 

• 
• 

• 

• 

• 

• 
• 

• 

• 

V142IF'O CAL. .. 8 

517 
5 18 055 4 0~00 PD3 , 0 IRE STOR e: A Fl.,O A T l NGPO I NT NVM B ER ... '.' P$~F '.' 
519 £1555 724 0 CLA CMA IGET VAR, AODR, 

• 
52 0 Vl55 6 1754 TAD l PD3 
521 !2l5~ 7 2354 ISZ! P03 
522 0560 3011 DCA XRl' 

• 
523 0561 1117 TAO MFL.T 
524 121562 3~Hl. DCA T2 
525 056 3 1413 TAD I PDL.XR IMOVE 

• 
526 056 4 3411 DCA I XRT 
527 0565 2071 ISZ! '1'2 
528 iJ566 5363 .,) MP .1!'l3 
5 29 05 6 7 5754 J MP I PD3 I~-REIUH N ~~ 
53 0 _____ __I-~_.--_~ __ -__ ~ ___ " -- ___ --~ __ -_-·- __ · ;- __ . ___ M_ ----.-.- ~ -.-;--

531 ~ 57 0 INl.,I S T=, IINpUT CONTRO~ CHARACTERS• 
• 

532 05 7 0 1154 XINT"I!4 ICTRI..IQ ; BREAK 
533 aS 71 0 23.2 I BAH IB,A, = RESTART 
534 572 121 217 IG NOR II-,F, :: IGNORE 
535 ' 5 73 0227 IRETN ICIR, : TERMINATE STRING 
536 
537 5 74 1075 F'LIST2, FLt MI'T' I,=STANOARD 
538 05 75 1137 FI NF IN I;=SHOR'T 
539 05 76 27 25 ERRORS ICR=OltM~ 
540 •541 05 77 10 65 F"LIST1, FINeR I,=STANPARD fORMAT 
542 £1600 0 61 0 pROCESS n =SEr; Pl.US , I • 

543 06f£11 061.4 PC~ IC.A,:?ET COMMAND,• 
544 • 
545 :~60 2 7472 f'l3 0 6 IUSED BY TESie 
5 46 

• 

• 
• 
• 
• 
• 



___ 

V142 • 
IPRI MARy CONTROL AND TRANSFER •GOTO. GETL,N IREAD THE ~INE NUMBER REQUE:ST;D 

• IF'O CA l,.; a 

• 
547 
5 48 

• 
5 4 9 
550 060 3 
551 060 4 
552 06121 5 

• 
553 060 6 
55 4 1216121 7 
555 

• 
556 06 10 
557 06 11 
5 5 8 Kl6 12 

• 
559 06 13 
560 0 614 
561 0615 

• 
562 .)616 
563 0617 
564 06 20 

• 
565 1216 21 
5 6 6 0622 
567 06 23 

• 

5 6 8 062 4 
569 06 25 
570 062 6 
571 016 27 
572 0 63 13 
573 1216 31 

• 
57'! 06 32 
575 0633 
5 76 ;]6 34 

• 
577 
578 

• 
• 
• 
• 
• 
• 
• 
• 

4554 
4555 
4566 
1 13 23 
3022 

4545 
1 21 66 
lilt) 
765 0 
5541 
455 13 
1376 
521 0 
113 66 
£1'0 75 
4542 
4545 
455 £1' 
1376 
741 0 
5223 
1413 
4547 
0 773 

167 
45 66 

121 614 

FINObN IL.QCATE IT AND 
ERROR2 INOj hi~Re: 
TAO 'fH1SL,N ISET PC 
DCA PC 

-
I---.-·-r---~-~-_-~-.--_-~.-_-~-_~~ 

PROCESS.GETC 
PROC, TAO CHAR 

TAO MeR 
SNA CL.A 

PC1, POPJ 
SORTC 
GLIST~'" 
JMP PROCESS 
TAO CHAR 
AND P337 
PUSHA 
GETC 
SORTO 
GL.IST"'1 
SKP 
J ~lP • ",4 
POPA 
SORTJ 
COMLSj""l 
COMGO-COMLST 
ERROR2 

COMMENTS=PCl 

ITEST FOR ENO 

RESET TEXTP • 
_... "':).. .... 

~ ___ ~_.~._~ __ -.- --.-.-.-M~.~~~~- •OF ~INE 
IflRST C~ARAC!ER READY = USE PRQe • 
IEXP "PROCES~" 
IIGNO~E "SPAC~","''', AND "l". • 
ISAVE COMMAND CHARACTER •IEXEC~IE LOW€~ CA~E Ah SO 

IGO TO TERM1NATOR • 
• 

IGO 00 COM~ANO 

II\"LE~AL COMMAND • 
IALSO l~ CONTINUE 

• 
• 
• 
• 
• 
• 



• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 

• • 

IPO CAL:' S PA L. 10 V142 lS,.,JA N ... 74 15'51 PAGE ~5 •579 
580 IOUTPUT COM MAND TEXT 
S81 •582 0635 4554 WRIT E, GETLN ISE'f LINENO 
583 ~63 6 2 21 26 IS~ OEBGSW ID1SA~l..E TRACE 
584 063 7 45 55 FINDl,N ISEA R9H PaR ~'NE NUMBER 
585 06 40 5267 JMP WTESTG INO'f THERE OR GROVP 
586 06 41 1 0 67 TAO bJNENO 
58 7 06 42 764 0 SiA CL,A 
5S8 064 3 4553 PR NTI..,N IPRINT L.INE N~MBEA AND A. SPAC;. 
589 06 44 454 5 GETC 
590 0645 4551 PRINTC IPRJ NT TEX'!' OF' A L.INE, 
S91 06 46 1 21 66 TAO CHAR 
992 06 4 7 1116 TAD MeR 
593 0650 764 0 S~A CL,A ISKIP If END Of LlNE 
594 065 1 5244 J MP ,!!'I5 
595 06 52 14 23 TA O I THISbN 
596 065 3 7450 WTEST2, SNA 
597 065 4 5271 J MP WX .. 2 
598 ;:16'5 5 700 1 lAC 
599 065 6 3 0 3 0 DCA PT1 ISAVE POINTER 1'0 \"lNENO OF NEXT 
600 065 7 1065 TAO NAGSW 
MH 0660 77 00 SMA q~ A. 
6e2 06 61 1430 TAO X PT1 /*8K_ •6e3 066 2 4563 TSTGRP ITRY NEXT ~INENO FOR GROUP,

• - .. 

•6e4 0663 5273 JMP wx 
6e5 06 64 143 0 WAL.L, TAO I PT1 ISET L.INEN 1*8K. 
6e6 06 65 3067 DCA b.INE NO 
6(/; 7 0666 5237 JMP WRlTE*2 
6e8 066 7 1 0 2~ WTESTG, TAD THISLN Il NIT GHOUP PRJNTOUT 
6129 06 70 5253 J MP WjEST2

06 71 3 21 26 DCA OEBGSW6H' 
611 06 72 5541 POP.,) 
612 06 73 UJ 65 WX, TAO NAGSW 
613 :,)6 74 ;750 SPA SNA CLA ISKIP If A~L 
614 06 75 5271 J MP WX.2 
615 J6 76 4551 PRI NTC IPRl NI a,R, ~GAIN 
616 1J6 77 5264 J MP WAl..L 
617 

• 
• 
• 



.. 
• IFC CAL;., a PAL1 0 V142 18"'JAN~74 

• 
6 18 
61 9 0700 000 XTESTC, ITEST 
620 456 0 '"0701 SPNOR 

• 
621 0 702 455 0 SORTe 
622 0 70 3 1767 TERMS",l 
623 3704 !:>7 00 .,JMP l XTESTC 

• 
624 070, 1 0 66 TAD CHAR 
625 0 70 6 23 00 IS~ XTESTC 
6 2 6 0707 '-202 TAO MF 

• 
6 27 071 0 7650 SNA CLA 
628 0 711 5317 JMP Xj3 
629 0 712 4561 TESTN 

• 
630 0713 57021 .)MP I XTESTC 
631 ~ 714 7411(J SKP 
632 0715 5700 .,JMP t XTESTC 

• 
633 0716 2300 lSi! XTESTC 
634 071 7 23 00 XT3, ISl XTESTC 
635 :)7 20 5700 JMP t XTESTC 

• 
636 

'"637 ' 721 02100 XSORTC, ISORT 
638 0722 l721 TAD I XSOR!C 
639 'H23 321 12 DCA XRT2 
640 0724 1412 TAO I XRT2 
641 0725 751 0 SPA 
642 J 726 534 0 JMP SExc

• 643 0727 70 4 1 CIA 
644 ('J 73 ~ 106 6 TAD CHAR 

• 
645 0731 764 0 S~A CLA 
646 0732 !:>324 JMP ,1f!'6 
647 0733 172;1. TAD I XSORTC 

• 
648 0734 7040 CMA 
649 0735 to :1.2 TAP XRT2 
65£1 0 736 305 4 DCA SORTCN 

• 
651 0737 741 0 SKP 
652 0740 2321 SEXC, IS2 XSORTC 
653 0741 2321 IS2 XSORTC 

• 
654 vJ742 73 00 CI..A CLl, 
655 ~~ 7 4 3 5721 .,JMP I XSORTC 
656 

• 
• 
• 
• 
• 
• 

+.5151 PAGE 16 • 
THE NATURE OF' TI<lE NEXT AI,.PHANIJM~R Ie ,. "r ~ ~ If ~" 

IIGNORE SPAcE~ •ITEST THE VARjABl.E TERMINATOR~ 

...tYES SORTCN IS SET.,..,REl'URNII' •INO 

•ITEST FOR "F''' 

•I,"'-RETURN~-
IOTHER 
INUM8~R~-RETURN~~ • 
IRE TURNS r T; NJF' i A 
1 .. "'REtuRN~'" . • 

CHAR AGAINST TABI,.E !'" "SORTe" •11Si ARG IS L,.,ST",1 

IL.IS1' IS END~O 8V A NEGATJV~ NUMBER •12ANO ~x IT = NOT IN 1.,IST 

•ICOMPAHE 

ICOMP~T; It\CREMENr 0 - N • 
•11Si EXIT YES 

• 
1", .. REIuAN .. !.'f • 

• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 

• 
• IF" CCAL;:;a • 
• 

657 

•6 5 8 0 744 1313 00 GRPTST, o lAC VS LIN ENO ~ "TSTGRP" 
65 9 0 745 01134 AND P76013 
66 0 0746 7 0 41 CiA 
661 0 747 3121 71 DCA T2 
662 0 750 1067 TAD \"INENO 
663 0751 0 10 4 AND P76 00 
66 4 0'152 107 1 TA D T2 
66 5 0 753 76 50 SNA CL,A 
66 6 ;;) 7:>4 2344 1St GRPTST 
667 VJ 7~5 5744 J MP t GRPTST I- ... RETURN-!!I! 

• 

66 8 
66 9 II NPUT FRO M TEXT OH KEY80AROI 
67 ~ lIP B ACK~A RR OWf RESTART INPUT 
671 
67 2 07:>6 0000 INPUT, " IINPUT A CHARACTER 
67 3 0 757 112136 TAD INSU8 INONe~ER O . FOR KEYBOARD 
67 4 0760 76 40 SlA. CLA 
67 5 0 761 5364 J MP ,+3 
67 6 YJ 762 4545 GETC 
677 0763 5756 J MP J I NP U'f •67 8 0 764 4552 READe 
67 9 13 765 454 7 SORT,.! 
68 0 01 766 6776 SPEClA~"1 •681 0 7 67 3402 I NFIXI"SPECJAl,. 
682 0 77 0 5756 J t-1 P 1 I NPUT • 68 3 / ___ ________ • ___ e __________ -~- __ __ __ ~ ___ ~. ___ __ ~~~ •~- w_-.-_.-~-.-_~ ~ ~ ~_~ .- -- "~-

• 
6e 4 

•685 0 7 71 1 0 35 ILIST, IFl 
686 0 772 0610 PROCESS n 
687 ~17 73 0614 PC:!, ICR 
68 8 
689 IENGl.,ISHeFRE NCH 
69 0 07 74 COMLST=. ICOM MAND DECODING b IST 
691 0774 0323 323 ISET ~ ORGAN'~E 
692 0 775 0 306 306 If OR "QUANO 
69 3 0776 0 311 31~ Ilf ., 51 
694 0 777 0304 304 100 .., F'Al~ 

69 5 1 00121 03" 7 3 07 IGOTO e VA 
69 6 1, 0°1 03 0 3 303 ICOMMENT~ COMMENTE 
697 1013 2 0301 301 IA~K ~ OEMANOE 
69 8 1 ~0 3 0324 324 ITYPE .., TAPE 
69 9 ;U'l0 4 0314 33,4 ILIBRARY~ ~NTREPOS~ 
7 0 0 :1, 00 5 0305 305 IERASE BJfftOf 

• 
7 12 1 100 6 13327 327 IWRITE ., INSC R18 
7e2 3, 00 7 0315 31, IMODIFY ., MOOI~IE 
7e3 10 1 0 0321 321 IQU IT "ARRETE 
7e4 1 121 11 0322 322 IRE TURN ~ RETOURNE 
7e5 10 12 0212 212 I(ASTERl SK )= E XPA NOA8 ~E COMMAND

• 7e6 
7 0 7 IT HIS COMMAND LIST IS Sp EEP OP~IMl~EO, 

• 
7ea 

• 



• • 
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• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• 
• IF"OCAL; a • 
• 

109 

•11 0 ICONOITIONAL TRA~SfER PROCESS, 
711 
712 ;1. 0 13 4564 IF', TESTe IIGNORE. SpACES AND TEST 
71 3 I---~--~----·-----~-----~---.----~"---~---- - ~~~~;---~~ --~~•. ~~~-~~~~~~ 
114 10:1.4 4637 JMS I IECA6L IT 
71 5 1,0 15 20;1.3 IS~ PD~XR IN"'OUMP THE (EfOP) 
11 6 1 016 46 40 JMS I IPART If'!'CHECK fOR PAREN MATCH 
717 1 0 17 1111 TAD M2 IA 
71 8 l 0 2 ~ 3 0 32 DCA T1 
71 9 :1, 021 1,, 45 TAD FLAC+1 ITES,. .,.,0,'" 
72 0 ~ 0 22 751 0 SPA 

10 23 2032 lSl T1 IN"fO "'!1,!!'2,"'!3 
722 ;1, 024 775 0 SPA SNA CLA 
72 3 1 0 25 20 32 IF3. IS~ Tl ICOUNT COMMAS 
72 4 1,0 26 741 0 SKP 
12 5 1027 5767 JMP l COMGO+4 ITRAN~FE.R 
72 6 1030 4547 SORT-J ISEAR~H TEXT UNTILL ';C,R. 
127 1031 1377 TLlST .. 1 
72 8 1,0 32 7371 IL.IST",TLIST 
72 9 1033 4545 GETC 
73 0 ;1. ,0 34 523 0 JMP ,P.'4 
731 U)35 4545 IF1. GEl'C IMOVE PAST COMMA 
13 2 1036 5225 JMP IF3 
13 3 1 ,0 37 16 0 1 rECALL, ECALk. 
134 Ul40 20 47 IPART, PARTEST 

• 
• 721 

• 
• 



• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 

•73 5 

•73 6 ILOOP CONTRO~ STATEME NT 
137 
13 8 10 41 SET=, 
13 9 
14 0 1, 041 454 0 FOR, PUSH J I~OOPS. ETC. •141 10 42 14 03 GE'l'ARG 'L.OOK FOR "=" NEXT 
14 2 ;" 21 43 456 0 SP NO R IJGNO~E SPACE~ 
14 3 1044 1066 TAD CHAR 
744 10 45 1335 TAD MEQ 
14 5 1046 744 0 StA 
14 6 1047 45 66 ERROR4 IL.E.FT OF ";::U IN ERROR' 'PORI OR 'SEf~ 
747 1050 1030 TAD PTl 
748 105 1 4542 PUSH A ISAVE POINTER TO VARIABLE 
;4 9 1052 4540 Pl)S HJ 
75 0 1053 1612 EVAl.!'I!l IGET IN%TIAL VALUE EXPRESSION

• 751 1054 141:5 paPA 
75 2 1055 321 30 DCA PTl • 

• 
75 3 " 056 44 07 FI NT 
75 4 105 7 643 0 FPUT I PTl 
75 5 :1, 06 0 00210 FX tT •75 6 106 1 4547 SORTJ ITEST LAST CHAR FROM "EVAL" 
7 57 l e6 2 1377 TI..IS1",,:I. 
75 8 1063 7177 FLI ST1-TLIsT 
7,9 1064 4566 ERROR4 IEXCE?S R:r,PAR 
;6 0 ;1.. 0 6 5 1030 FINCR, TA D prj, ISAVE VARIABL~ ADDRESS * 
761 10 6 6 4542 PUS HA 
762 106 7 454 0 PUS HJ IEvA~yATE THE INCREMENT,IF ANY, 
76 3 10 70 1612 EVAL"1 
76 4 10 71 4547 SORTJ ITEST TER MJNATDRS 
76 5 1':172 1377 TL1ST-1 
;6 6 10 73 7174 FL.lST2-TLIST 
767 1 0 74 4566 ERROR4 IlLLE~Ab TERMINATOR IN 'FOR' 
16 8 1075 4543 FLIMIT, PUS":!F ISAVE IHE INC~EMENT, * 

• 

76 9 l 07 6 2030 FLARG 
77 0 ;1. 0 77 454 0 PUS HJ IGET THE LIMITCNO ~RROR OETEC!ION A;IE~ blMIT) 
17 1 110 0 1612 EVAL·l 
772 110 1 4543 FCO NT , PUSHF IS AVE THE bIMJT * 
77 3 11 0 2 2030 FL..ARG 
77 4 1103 4543 pUSH F ISAVE r EXT OF OBJECT STATEMENTS 
775 11 04 210 17 TEXTP 
176 11 0 5 454 21 PUSHJ 100 THE. 08~ECi STATEMENTS 
777 11 06 0 61 0 PROCESS 
77 8 1107 4544 pOP!=, IRESTORE REMAINING TEXT. 
77 9 1110 r3fll1 7 TEXTP 
78 0 1111 4544 POPF IGET 1..1MIT 
'781 1112 221321 fl.,ARG 
18 2 1113 4544 POPF IGET INCREMENT 
7e3 1114 747 0 ITER"

• 18 4 1115 1413 POPA IGET VARIA8LE: ADDRESS 
78 5 1116 30321 DCA PTt 

• 

• 



• IF10CAL': S 

• 
• 

786 
787 
i88 1117 
789 1120 
790 1.121 
191 1:1.22 

• 
792 11 2 3 
793 1124 
794 j,125 

• 
795 1126 
796 1127 
797 1130 

• 
798 1131 
199 1132 
SZ0 ~~33 

• 
801 11 3 4 
802 1135 
ae3 1136 

• 
ee4 1137 
8e5 1.14 V) 
8~6 1141 

• 
ee7 
sea 
ae9 

• 
810 
811 

• 
812 1142 
613 l1 4 3 
814 1144 
815 1145 

• 
816 11,46 
817 11 47 
818 11 5 0 

• 
819 1151 
820 11'2 
821 1153 

• 
822 
823 
824 1154 
825 1155 
826 ;1.156 
827 1157• 
828 
829 
830• 
831 
832 
833 

• 
• 

834 
835 

• 
• 

• 

44 07 
0 430 
1733 
6430 
2525 
0(()00 
1045 
7740 
5541 
1 0 30 
4542 
4543 
747~ 
5301 
7503 
7524 
4543 
2405 
53 01 

1123 
4551 
1123 
4551 
:1423 
7450 
5752 
5753 
0671 
0655 

1123 
3 (() 67 
5757 
2741 

FINT IJNCREMENT ANO TEST 
FGET 1 PTl I~OAD THE VARIABLE 
FAOD 1 FINKP II NCR;MENT IT ' 
FPUT 1 PT1 ICHANGE IT 
FSUB 1 FLAHGP ITE-ST IT 
FXIT 
TAD F'L.AC*l 
SMA Si!A CLA 
POPJ IE NO Of L.OOP 
TAO PTl 
PUSH~ ISAVE: AUDRF.:SS .. 
PUSHF ISAVE INeREMENT AGAIN ~ 
ITER~ 
JMp FCONT 

1'1(Q, 1'0275 
MCOM, ..,254 
F'INFIN, PUSHF ISET JNCREMENT TO ONE, 

F'L.TONE 
JMP FCONT 

IPATCH TO WRITE ROUTINE 
IINSERTS 2 NULL CHARACTERS (CODE 200) 
I AFTER EACH OUTPUT CARRIAGE ~ETURN 

XDYS, T,AD C200 IOUTP~1 NUbL CHARACTER 
PRINTC 
TAD C200 
PRINiC 
TAD t THISb.N 
SNA IXUYS+5 
JMP 1, +2 
JMP I ,+2 
WX",,2 
WiEST2*2 

~ ---_~· _________________ ___ ~ __ - ..."___I-~ __ w_~_~_~ __ ._~~ -~_

ICTRl,,/C HANOL,ER 
TAD 0200 
DCA ~INE:NO 
JMP J ,+1 
RECQVR*l 

ITAKE THE lNTEGER PART 

XINT, JMS J INTEGER I(FIX) 
CL,A 
JMP ErUN~I 

• 
• 
• 
• 
• 
• 
• 
• 
• 

---~.---~-~-~~... . ~ • 
• 
• 
• 
• 

.' • 

• 
• 



• • 
• • 
• • 
• • 
• • 

___ ___ ______ __ 

• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 

IF'OCAL~8 PAI,.Ul V142 18""JAN ... 74 1~H51 PAGE 2" •
• 

836 

•83'7 
836 1163 CQMGO=. ICOMMAND ROUTINE ADDR~~?ES 
839 1163 10 41 SET 
840 1164 10 41 rOR 
841 1165 1013 IF 
842 ;1.166 0420 DO 
843 1167 0 6213 GOTO I(REFEHENCEO) 
844 1170 0614 COMMENT 
8 45 1171 12212 ASK 
8 46 1172 1203 TYPE 
8 47 1173 7503 LJ8RARY 
8 48 1174 2204 ERASE 
849 1175 0635 WRITE 
8 50 1176 1256 MODIFY 
851 1177 01 77 START /RETURN TO COMMAND MODE VlA q~U I T' 
852 1,2 00 1563 RErRN 
853 12 01 6361 HSPX IACTIVATE THE HIGH SPEED READER 

• 
854 

•855 
856 
8;7 

•858 I ___ ·- __ ·_~ w ___ ~_~ ___ ~ ~- ____ ~_-_~ -~-~_~_~ _ .~._._~_~~~_;_ 

859 
860 IINPUT~OUTPU'f STATEMENTS 
861 
862 1202 7240 ASK, CLA CMA IREMEMBER ~HICH CAL-L ',' 
863 3,2 03 30 56 TYPE, DCA ATSW 
864 12 0 4 4547 TASK, SORTJ ISPECIAL, CHARACTER,? 
865 :1,2 05 1371 AloIST",,:t, 
866 1206 0176 ATL,IST",ALIST 
667 1207 2056 lSi! ATSW ITEST Q~OTE SWPCH 
6 68 121 0 52t>5 J~1P TYPE2 
Bt9 l.211 4540 PUSHJ 100 ASK; SETUP PT~ 
870 1212 1403 GETARG 
811 1213 1 ~ 66 TAO CHAR ISAVE IN",l,.tNE CHARACTER. 
812 1214 4542 Pl.JSHA 
873 1215 1255 TAO COl.. ITYPE COI..ON• 674 1216 4551 PRIN'T'C I(CL.,A>~ SUPRESS " I I, •"0
875 1217 203 6 IS~ tNSUB 11NDl9 ATE 'READe' 
876 1220 7001 lAC IPOlNI PAST OHAR 
677 1221 4531 JMS I FINPUl IREAO DATA AND SAVE 
878 ;1.222 1413 POPA IRE",TEST LAST 'TERMINATOR 
679 1,223 30 66 DCA CHAR 
a S0 1224 !>2 02 .JMP ASK ICONTINUE PROCESSING 
881 ;1.225 454 13 rYPE2, PUSHJ 100 TYPE 
882 l,226 1613 EVAL 
aS3 ~227 453 0 JMS J FOUTPUT IPHINI 
ae4 123~ ~2 0 3 JMP TYPE 



• IF'O CAL ';; S 

• 
ass 
8e6 
887 

• 
888 
889 
8 90 

• 
891 
8 92 
893 

• 
894 
8 95 
896 

• 
897 
8 9 8 
899 
ge0 
ge 1 
9122 
ge::s

• ge 4 
ge5 
ge6 
ge 7 
908 

• 

• 
• 

ge9 
910 
911 
912 
913 
914• 
915 
916 
917 
918 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1231 
1232 
1233 
1234 
;1.235 
1236 
1231 
124 0 
1241 
;1.2'12 
"24 3 
;1.2 4 4 
1245 
1246 
'-2 4 7 
1.250 
;1.2 51 
1252 
1253 
;1. 25 4 
;1.255 

PAL1 0 

2026 
4545 
45 4 7 
14 03 

773 
4551 
!>232 
4545 
4554 
106 7 
3052 
52 0 4 
1077 
4463 
700 1 
1077 
4551 
3026 
45 45 
52 04 
0272 

V142 

TQUOT, IS~ DEBGSW 
GErC 
SORTJ 
TL.1ST2!'!1 
TL.l~T3"TLIST2 
PRINTC 
JMP TQUOT"'~ 

TI NTR, GETe 
GETL.N 
TAD I,..INENO 
DCA FISW 
JMP TASK 

TCRLF2, TAD eCR 
JMS t OUTDEV 
lAC 

TCRLF, TAO CCR 
PRINTC 

TA5K4, DCA DEBGSW 
GETe 
JMp TASK 

COL, 272 

IIF DEBGSW::0 I ENABLE 

•IDlSAB\"'E THACE 
ITYPE L.liERAL.S • 

• 
IPASS PERC~NT SIGN 
IREAD FQRM_T CONTROLI "%1.03" • 
ISAVE FORMAT CODE •ISPI.A!=CR AI,.ONE 

INON~PRINTINQ DEL.AY FOR OR (2~6) •IE~C~AMATION ~OlNT=CR,kFt 

IRE·ENABL.E THE TRACE 
IMOVE TO NEXT CHARACTER 

I" I " 

FLlp~FLOP "DMpSw" 
I #0; 01SA81.[ AND HETURN AL.L"?" , S, 
IIF DMPSW = 0; TRA9E ON, IF ENABLED 
I #0 1 TRACE OFF 
IIF BOTH:: 0 ; PRINT TRACE. • 

• 
• 
• 
• 
• 
• 
• 
• 



IPO CAL ,.. 8 PA L1 0 V142 PAGE 23 

919 
920 ISEARCH ROUTl NES 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

921 
922 1256 4554 MODIFY, GErLN IREAD kJNE NO, 
923 1257 4555 FI ND \..N 11.,OOK IT uP NOW. 
924 1260 4566 ERROR2 INOT THERE = BAD COMMAND UN~E~S lERO. 
925 12 6 1 1 060 TAD BurR 15£1 POlNT~RS 
926 l262 3010 DCA AXI N IFOR ,NPkJ,. 
927 :1,263 3062 DCA XCTIN 
928 1264 106 7 TAO L,INENO ICOpY THE SA~E ~INE NUMBER, 
929 1265 341 0 DCA 1 AXIN l*aK~ 
930 12 6 6 1010 TAD AXIN ISAVE START OF NEW 1.,lNE 
931 1267 32127 DCA PACKST 
932 12 70 4464 SCONT, J MS I INDEv tREA D THE TELETYPE INPUT SI~ENTLY, 
933 1271 31 0 0 DCA I,.lST31f.11 ISAVE S~ARCH CHARACTER 
934 ~272 2 026 ISr DESGSW INO BREAKS, 
935 12 73 4545 SCHAR, GETC ITYpE+TEST!!"F,F, 
936 1274 4551 PRlNTC IP~AY8ACK THE "TEXT 
937 1275 4547 SORTJ Il"OOK fOR MATcH 
938 12 7 6 1210 76 LIST3!"1, 
939 ;1.2 7 7 1271 LISTGO",LIST3 
940 ~300 4546 PACKC ISAVE NEW I,.INE, 
941 1301 5273 J MP SCHAR 
942 ;13 02 1 060 seAR, TAO BUFR IRESTAHT",e,A. 
943 1303 70101 lAC 
944 1304 3 010 DCA AXI N ISET ~OJNT~RS 
945 13 05 3062 DCA XCTIN 
946 J,3 0 6 4552 SFOUND, READC IREA D FHO M KEYBOARD 
947 1307 4547 SORTJ ITEST 
948 131 0 1021 71 LIST6~1 
949 1311 1271 SRNLSr"LIST6 
95 0 1312 454 6 SGOT, PACKC IPACK CHAR. 
951 1,313 53 06 JMP SFOUNO IMORE 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 



• IF'O CAL ; a V142 

• 
952 
953 
954 

• 
95 5 
956 
951 

• 
95 8 
959 
96 0 

• 
961 
962 
963 

• 
964 
965 
966 

• 
967 
96 8 
969 

• 
97 0 
971 
972 

• 
973 
974 
97 5 

• 
976 
97 7 
918 

• 
9 79 
98 0 
991 

• 
982 
983 
984 

• 
985 
986 
987 

• 
988 
989 

• 
• 
• 
• 
• 
•
• 

1314 
1315 
1316 
1317 
1320 
1321 
1,322 
1323 
1324 
1325 
1326 
1327 
1330 
13.31 
:1,332 
1333 
j.334 
133 5 
133 6 
1337 
1340 
1341 
1342 

1343 
:L,344 
1345 
;1, 346 
13 47 
1350 
135 1 
;1.352 
1353 

00k?(2l 
745 0 
106 6 
704 1 
3071 
1714 
2314 
3012 
1412 
751 0 
534 0 
10 71 
764 0 
5324 
1012 
1714 
3071 
1471 
3071 
5471 
2314 
73 00 
5714 

10 77 
4551 
1110 
4551 
575 0 
27 65 
76 00 
74 02 
74 02 

SORTB, 

SEX, 

IOUTPUT 

XADC, 

ISORT AND BR ANCH ROUTINE. " "SORTJ"" SNA 
TAO CHAR IASSUME CHAR If AC=0 
CIA •DCA 1'2 ISAVE :SORT JTEM 
TAO I SORTt:3 IFIRST ARG IS ~IST LeSS ONE 
IS~ SORTS 12ANO " lS INTRA~CI~TL.ENGTH 
DCA XRT2 
TAD I XRT2 • 
SPA 1*·~lSTS ENDED BY NEGATlvE NUMBERS** 
JMP SEX IRE.AD EXIT •TAD T2 !FIND ADDRESS 
S~A C\..A 
..I MP 1",5 •TA.D XRT2 IMATCH FO Ut-i O. 
TAO 1 SORiB 
DCA '1'2 •TAD t T2 
DCA T2 IDE8U~ ; AC = ADDRESS 
JMP ~ 1'2 
lSi! SORTS tMATCH NOT FOYND. 
CL,A CL,L 
J t-I P 1 SORiS h·-R E! URN.,,.. 

CARRIAGE RETURN B EFOR~ ERROR MESSAGE 

TAD CCR IOUTP~I CARRIAGE RETURN/LINE FEEO •PRf Nl'C 
TAO P277 IOuTPUT QUESTlQN MARK 
PRJ NTC •JMP I ;+1 
RECOVX"'4 
7600 IXADC+6 USED By ~ COMMAND •HL.T 
HL.T • 

• 
• 
• 
• 
• 
•
• 



• • 
• • 

• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 

• • 

If'lO CAL.;e V142 •990 
991 
992 1354 021021 OUTl, 0 IS60W OUTpUT fOR ODT SYNCRQNltAT10N 
993 1355 6046 TL,S IANO FOR ~,S, PUNCH 
994 1356 602 6 PL,S 
995 1357 604 1 TSF' IIOT FOR S~O\llEST DEVICE 
996 1360 5357 JMP .~1 
997 1361 72 00 CLA 
998 1362 5754 J MP I OUTL 1~-RETURN-fIt 

• 
999 

•1000 
10el 
1 ~e2 
10rl3 ~. ".I ---~---~---·-----~-~-------·~-------·"-~-·-~~--~---~ ----- ; -~---.~~.~.~ 
Hj~4 1363 SRNLST=. I'MODIFy ~ CONTROL 

,. 

CHARACT~R TABL.e: 
1 0~5 :],363 1273 SCHAR Ir,F. -- ~ONTINUE; 
UH~6 :1,364 127 0 SCONT IB~ll = CHANGE SEARCH CHARACTER 
U:H~7 1365 11 5 4 XINT .. 4 ICTRl/e = BREA K 
U'le8 1366 13 02 SBAF~ IB,A. = RESTAR! 
1 0~9 1367 1271 SCa NT"'! IL,F, ;: fINISH THE LINE. AS BEFORE, 
1010 137 0 LISTGO=, 
1011 1370 026 1 SRETN IC,R. = ~NP THE L.l~E HERE AS 1S, 
l CU2 1371 1312 SGOT ICHAR = SEARCH CHARACTER 
1013 

• 
1014 
1015 •1016 
1 ~ 17 
1 01 8 1372 AlIST::, I ~SK/TYPE LIST OF CONTROLS, 
l 019 1372 0245 245 1% 
1020 1373 0242 242 I I' 
1021 1374 0241 24;l. n 
1022 1375 0243 243 1# 
1023 1376 0244 244 1$ 
1024 1377 GlIs r=. 
1025 1377 024 0 24 0 ISPACE 
1026 14 00 1L1ST=, 
1027 ;1,400 0254 254 I, 
1028 ;1,401 0273 273 Ii 
1029 1402 0215 21 5 IC,R. 
1030 ITHIS LIST IS ENDEU BY ' 'fES l'C~, 
1 031 

., • 

• 
• 

• 



• 
• 

• 
• 

• IF"OCA L;a 

• 
1032 
1033 

• 
1034 
1035 14 03 
l 036 ",4 04 
1037 ;1,405 

• 
1213 8 1406 
103 9 1407 
1040 1410 
1041 1411

• 1042 ;1.412 
1043 1413 

• 
1044 
1045 1414 
1046 l.415 

• 
1047 1416 
104 8 1417 
1049 ;1.42£1 

• 
105 0 ~421 
105 1 1.422 
1052 ;1.423 

1424 

• 
• 

1"53 
1054 ;1.425 
H'J55 1426 
1056 :1.427 
1057 1430 
1058 1431 
1059 1432

• 1 0 60 1433 
1061 1434 

• 
1062 1,435 
1063 1436 
1064 1437 
1065 1440

• 1066 ;1.441 
1067 1442 

• 
t 068 14 4 3 
1069 1444 
1070 14 45 
1071 ;1.446

• 1072 1447 
121 73 14 5 21 

• 
1074 145;1, 
1075 14 5 2 
1076 1453 

• 
1077 ;1.454 
1078 1455 
1 0 79 ;1,456 

• 
1 080 1457 
1081 1460 

PALl e1 

4564 
02 4 2 
0 215 
4566 
30 6 2 
45 4 6 
4545 
455 0 
1767 

5226 
1 066 
0122 
1 06 1 
3061 
4545 
455 0 
1767 
5226 
5221 
4562 
5237 
1061 
3056 
466 0 
1413 
3 0 61 
4657 
4453 
3317 
1060 
3030 
1030 
7 0 4 1 
1031 
775 0 
5261 
1430 
70 41 
1 0 61 
7650 
5305 
1030 
1070 
5241 
2047 
16 01 

V142 

IFIND OR ENTER A VARIABLE IN THE LIST, 
• 

GETARG, TESTe IFIRST LETTER OF ARG 
TLIST2, 0242 I" 

GETVAR, 

0215 
ERROR4 
DCA XCTIN 

IClR, ~ Fu~CTjON OR NUM8ER IS NOT 
18AO ARGUEMENT IN 'FOR', 'SET~. OR 
IPACK INTO AOD. 

PACKC 
GETC ISECOND L.ETTI!H 
SORTG ITERMlNAToA? 
TERMS",~ 

AN A~~. •'A~K! 

• 
• 

GSERCH, 

GS1 , 

GS3, 

GS4, 

PTEST, 
GECALL, 

.,)MP GSERCH IYES 
TAD CHAR INO 
AND P77 IS AVE 2ANO L,EITER OF NAME 
TAD ADD 
DCA ADO 
GETC II GNORE THE REST 
SORTe 
TERMS ... 1 
J MP GSERCH 
JMP ,~4 
TSTLPR IL.OOK rOR suaSCRlPf vIA SORTCN 
JMP GS1 INOT SUBSCRIPTED 8Y L-PAR, 
TAD ADD ISAVE - NAME ~ . 
DCA EFOP IFOR RECURSIVE AND ERROR CHECK 
.,)MS J GECAbL ITO EVAL, 
POPA 
DCA ADD IRESTOR[ NAM~ 
Jt1S 1 PTEST ITEST PAREN MATCH, ETC. 
JMS 1 INTEGER ICONVERT TO l~~BIT NUM8ER, 
DCA SUBS ISAVE -SUBSCRIPT 
TAD STARTV ISEARCH ~OR VARIA8~E 1*8K* 
DCA P'f1 
TAO PT1 
ClA 
TAD I"ASTV ITEST FOR END OF ~JST 
SPA SNA CLA 
JMP GS2 lEND SEARCH 
TAD I PT1 IGE.T TABLE ENTRy 
CIA 
TAD ADD 
SNA CL,A 
J MP GFND1 IFOUND XX 
TAD PT1 ITRY NEXT ONE 
TAO GINC 
JMP GS3 
PARTEST 
ECALI.. 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

• 



IF'OCAL.:e 

l 082 
3. 083 
1 084 

• 
1085 
1086 
1087 
12188 
1089 
1090 • 
1091 
1092 
1 21 93 

• 
• 

1094 
1095 
121 96 

• 
109 7 
1 098 
1099 

• 
110 0 
lH~l 
l1 e2 

• 
11e3 
11'~ 4 
11 25 
11 06 
lH~7 
il ea 

• 
• 

1109 
111 0 
1.111 

• 
1112 
111 3 
1114 

• 
• 
• 
• 
• 
• 

14 6 1 
14 6 2 
1463 
1464 
;1,4 6 5 
1466 
14 67 
14 70 
1471 
14 72 
1473 
1474 
1475 
1476 
1477 
1500 
:1,501 
;1,50 2 
1503 
1504 
1505 
1506 
1507 
151k'J 
1511 
1512 
1513 
1514 
1515 
1516 

PAL1 0 

:1 031 
1005 
7141 
1013 
7620 
4566 
103 1 
121 721 
3031 
:1. 06 1 
343 0 
2030 
1317 
3430 
2030 
44 07 
0537 
64321 
02100 
55 41 
1030 
301 1 
14~1 
70 41 
1317 
7640 
52 5 4 
2030 
2,, 30 
5541 

v142 

GS2, 

GFND1, 

lS".,JAN-74 

TAD bASTV 
TAD P3,3 
CIA CL.I,., 
TAO POL,XR 
SNI. CI,.A
ERROR3 
TAD L,ASTV 
TAO GINC 
DCA I..ASTV 
TAD ADO 
OCA I PTl 
IS~ PT1 
TAD SUBS 
DCA I PTl 
IS~ Pil 
FINT 
rGET I CF'RSX 
F'Put I PT1 
FXP 
POPJ 
TAD PTl 
DCA XRT 
TAD J XRT 
CIA 
TAD Sl,IBS 
S~A q,A
JMP GS4 
IS~ PT1 
IS~ PT1 
POP.,J 

1,5;51 PAGE 2 '7 
; 
I ...J 

IADD THE VARIABLE 
ITEST - STORAGE ~lMlfS 

IUPDAIE THE 1.IST. 

ISAVE NAME 

ISAVE sUBseR I ~ 'T 

ISET PTl 

IEXlT 
IFOUND SAME 
ITEST S~8SCRlpTS 

IWRON~ SUBSCRIPT 
ISET ~OlNTER TO DATA 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 



• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • • • 

, 
• IF'O CAL~a PALlei V142 la!\tJAN~74 l515;t. PAGE 28 

• 
1115 
1116 
1117 1517 SUBS =. 
111 8 1517 0000 XSPNOR, 0 IJGNO~E LEAOING SPACES ... "SPNOR" 
~119 1!'20 10 6 6 TAD CHAR 
112 0 1521 1114 TAD M240 
1121 1522 7640 S~A CI"A 
1122 1:;23 5717 JMP 1 XSPNOR 1""~RETuRN~' 
1123 3.524 4545 GE1'C 
1124 1525 5320 JMP XSPNOR+-l 
1125 
1126 
1127 ;1526 7520 M260, ... 260 
1128 ;1.527 75 07 M271, .,271 
1129 
113 ~1 
1131 
~132 1.530 00210 RANO. 0000 IRANDOM NUMBE~ STORAG~1 
;1.133 1531 2000 22100 
1.134 15j2 0000 00210 
1.135 1533 0000 XTESTN, 0 IREiU~NSI .; OTHER. NUMBER "! '~TE STN fI 
1136 ;1.534 3, 066 TAO CHAR 
1137 ;1.535 1115 TAD MPER 
113 8 ~536 764 0 StA CLA 
1139 :1.537 2333 IS2 XTESTN 
~. 14 0 15 4 0 l 066 TAD CHAR 
1.141 1541 3,326 TAO M260 
1142 1542 32154 DCA SORTCN ISAVE VAL.UE OF' THE NUMBER 
1143 :1,5 4 3 11354 TAO SORTCN ITEST IF REAL.LY A DIGIT, 
1144 1544 771 13 SPA CLA• 

l •1145 1545 ?733 ..)MP XTESTN / ..... RETuRN!': ... 
1146 1,546 1066 TAD CHAR 
1147 ~547 1327 TAO M271 
1148 15521 775 21 SPA SNA CLA 
1149 1551 2333 IS2 XfESTN Ilf' A NVMSE.R 
115 0 1552 5733 JMP t XTESTN 1... ""RETuRN"" 
1151 1553 44 07 XRAN, FINT IPSEUDO!'!RANOOM NUMBER GENERATOR, 
l152 1554 1330 FADD RANO IAOD RYNNING RESU~T TO hiE AR~UMe;N', IF: ANY. 
1153 1555 43521 FMUL. 1",5 IBl.,AST THE AR~UMENT 
1154 1556 63321 FpUT RANO 
1155 :l,55 7 2113021 FXlT 
~156 ;1.560 33321 DCA RANO ICONVERT TO .' THROUGH ,999 
1157 /-------~---~-----~-------~--:-~-~----~-----;-~~--------.-~---~-., ~~~;-~115 8 1561 3~44 DCA F'LAC {SAME AS RETURN 
1159 1562 5536 JMP 1 EF'UN~I 
116 0 



1.163 

, ~ 

IF'O CAL,:; a PA1.1 1i'J V142 18"JAN",74 15;51 PAGE: ~9 t : 
116 1 
11 62 lEX IT FRO M A "DO" SU BROUTINE 

• 
11 64 
1165 
116 6 

• 
1167 
116 8 

• 
3.1 69 
:1.17 0 
1171 
117 2 
117 3 

• l17 4 
117 5 

• 
117 6 
1177 
117 8 

• 
• 

~17 9 
11S0 
11 81 
11 82 
11 83 
11 84 

• 
11 85 
11 86 

• 
• 
• 
• 
• 
• 
• 
• 

156 3 
;1.5 64 
l 565 
1566 
156 7 

1570 
1571 
1572 
1573 
1574 
15 75 
1 5 76 
l5 77 
1 600 

1137 REi'R N' TAD CfRSX !(pC) => 0 I*SK* 
3 0 ~2 DCA PC 

. . •l'!1413 XPOPJ, TAO l POLXR IRECUHSIVE EX IT "POP")" 
3071 DCA 12 
5471 JMP J T2 • 
3.57 0 AT~IST=. IASK~TYPE CQN!HOLCHAHACTER TABLE 
124 0 Tl NTR 1% ~ FORMAT OE~lMITER 
1231 TQUOT I" - LIT~RA~ QELIMITER 
1250 TCRLF II ~ CARR~AGE RETURN AND LINE FEEO 
1245 TCRLF2 1# ~ CARRIAGE HETURN ONLY 
3052 TOUMP I$/~ DUMP THE SYMBOL TABLE CONTENTS 
1252 TASK4 ISPl" TERMINATOR PORNAMES 
1252 TASK4 I, ~ TERMINATOR FOR EXPRE~SIONS 
061 0 pROCESS II ~ TERMINATOR POR OOMMANDS 
121 614 PCl le,R, TERMINATOR FOH STRINGSl" 

1$ - FOR 'TOUMpl TERMINATES THE COMMAND, 

• 
• 
• 



1187 

15;5:l, 

l18 8 IEVALUATE AN EXPRESSION WHICH 
118 9 ITER MI NATES WITH AN R~PAR,; OR C,R, ANU 

IfO CAL;S PAh1 0 V142 

119 0 
1191 
~19 2 
1193 
1194 
119 5 
1196 1601 02100

• 1197 . 10 541602 
119 8 16 0 3 4542 
119 9 l604 1055

• 12~ 0 1605 4542 
12e1 16 06 10 56 
12e2 16 07 4542

• l2 e3 1610 12 12! 1 
12e4 1611 4542 

• 
12e 5 
12e6 ;1,612 4545 
12e7 1613 3 0 55 

• 
12e S 1614 45 64 
12e9 l615 5227 
121 0 t6l6 5332 
1211 1617 5343

• 1212 1620 454 121 
1213 1621 1407 

• 
1214 1622 4564 
1215 1623 5244 
1216 ;1.624 0212 

• 
1217 ;1,625 133 77 
121 8 1626 4566 
1219 1627 1137 

• 
122 0 1630 3030 
1221 1631 1111 
1222 1632 ",,54 

• 
1223 ;1,633 745 0 
1224 1634 5247 
122 5 1635 7012! 1 

• 
1226 1636 765 121 
1227 ~637 5323 
l22 8 1640 105 4 

• 
1229 1641 1121 
123 0 1642 771 0 
1231 3,643 5363 

• 
1232 1644 4562 
1233 1645 7410 
1234 1,6 46 4566 

• 
1235 1647 1054 
1236 1650 3024 
1237 ;1.6 51 1024 

• 
;123 8 1652 1121 
123 9 1653 7700 
124 0 1654 3024 

• 
• 

ILEAVE THE RESULT IN F~AC AND IN F~ARgl 

• 
•ECALL, 0 IRECURSlVE CALh TO 'EVAL" 

TAD SORTCN ISAVE ~SORTCN"'LASTOP'IAND 'EfOP' 
PUSHA  •TAD bASTO? 
PUSHA 
TAD EPOP ISAVE FUNCTION coog, •PUSHA 
TAD ECALL IRETURN TO CALLING 
PUSHA IAODR~SS AFTER NEXT POP.) • 
GETC IMove PAST EXTRA CHARACTER 

EVAL, DCA ~ASTOP IEVAUAt~ON CONTROLL.ER (CHECKP91NT 1) •TESTe IT£ST CHARAcTER AN~ IGNORE SPACES 
JMP EfERMi ITERMINATOR 
JMP ~NUM INIJMBER •JMP EfUN IFIJNC!ioN 
PUSH') IkEllER OF VARIA8~E 
GETVAR IFIND OR cREATE VARIA8~EJAL.SO SET PT~. •OPNEXT, TESTC IPT1=>ARG 
JMP ETERMN IT 

ECHOLST,02~2 INr,ERROH IN PORMAT •0377 If 
ERROR4 IL - Ml~StNG OPERATOR 

ETER M1 , TAO CFRSX ISET Pli, •DCA PT1 ITO POiNT TO ~ERO 
TAD M2 ITEST fOR UNARV OPERATIONS 
TAD SORTCN •SNA 
JMP ETERM ICREATE OU~MY 'OR UNARY MINUS 
lAC •SNA CL.A 
JMP ARGNXl' IlGNQR~ UNARY PLUS 
TAO SORTCN ITEST FOR NUL.~ PARENS. •TAO Ml1 
SPA Ct.A 
JMP EL.PAR IMIGHT BE AN ~~PAR, •ETERMN, TSTLPR 
SKP •ERROR4 IOPERATOR MISSING BErORE PAREN 

ETERM, TAO SORTCN ISET FROM ~TE~TC~~"SORTC" 
DCA THlSOp 
TAO THISOP •TAO Mll 
SMA CL.A lEND? 
DCA THISOP /"THI~OP" EQU,V. TO END OF EX~_ • 

r oo 



• IF"CCAL; a 

• 
• 

1241 
1242 1655 
1243 16 5 6 
1244 1657 
1245 ;1.66 0 
1246 1661 

• 
1247 ;1.662 
124 8 ;1.663 
1249 1664 

• 
~25 0 1665 
l251 ;1.666 
1252 1667 

• 
1253 1670 
1254 1671 
125 5 1672 

• 
1256 ;1.673 
1257 1674 
125 8 1675 

• 
125 9 ;1,6 7 6 
126 0 ').677 
1261 ;l,7 fZl !Z) 

• 

12t2 1,7 ° 1 
1263 17 02 
1264 17 03 
126 5 17 04 
1266 17 05 
1267 17 06 

• 
126 8 ;1.7 07 
1269 17Ul 
127 0 1711 

• 
1271 1712 
1272 ;1,713 
1273 1714 

• 
1274 ;1.715 
127 5 1716 
1276 1717 

• 
1277 ;1.720 
127 8 1721 
121 9 :1722 

• 
128 0 1.723 
1281 1724 
1282 :1.725 

• 
1283 1726 
l2e4 1727 
128 5 1730 
1286 1731

• 
• 
• 
• 
• 

PAl1 0 

1 a 24 
7041 
1 0 55 
7lie 
5310 
HJ55 
7:1,12 
721 12 
1331 
32 74 
1 0 55 
7640 
4544 
00 4 4 
4407 
0000 
6525 
021 00 
1125 
321 30 
1024 
1 0 55 
7650 
5541 
1413 
3055 
5255 
4562 
7410 
5365 
105!; 
4542 
1030 
3320 
4543 
0000 
12,24 
30 5 5 
4545 
4564 
5363 
5332 
5343 
5220 
tl 43~ 

V142 

ETERM2, 

FLOP, 

[PAR, 

ARGNXT, 

OPTA Bl, 

TAD THISOP 
CIA 
TAD I,.,ASTOP 
SPA CLA 
JMP [PAR 
TAD bAS TOP 
ell., RTR 
RTR 
TAD OPTABL 
DCA FL.OP 
TAD bASTOP 
St4 CI..,A 
POPF 
FL.AC 
FINT 
00 
F'PUT 1 FlARGP 
FX IT 
TAD Fl4RGP 
DCA PTl 
TAD iHISOP 
TAD l.,ASTOP 
SNA CLA 
pOpJ 
POPA 
DCA bASTOP 
JMP ETERM2 
TSTlPR 
SKP 
JMp EPAR2 
TAD I,.,ASiOP 
PUSH A 
TAD PTj, 
DCA ,+2 
PUSHF 
00 
TAD HIISOP 
DCA kASTOP 
GEl'C 
TESTe 
JMP ELPAR 
JMP ENUM 
JMP [PUN 
JMP OPNEXl'~2 
rG[T 1 PTl 

• 
ICOMPARE PRlOHITIES 

ICONTI NUE 
IFIND OPERATION 

• 
•ITEST ~OR ENO OF DATA INTO f~OATING AC. 

IGET l,.A~T DATA • 
I(FbO~R I PTt).~~1 
ISAVE RESULT ' • 

• 
•IEXIT "E;VAL." 

IGET PRIOR OP •ICOMPARE THIS Op
ITEST FOR SU9~EXPRESSION •IGO EVA~UATE EXpRESSION 
ICONTINUE Re:;AOING THE EXPRESSION 
ISAVE "L,.ASTOP'.', • 
ISAVE LAST AH~UMENT • 
IMORE 10 COME •IREAD 1ST CHAR OF" AN ARG. 
100 SPEeIA~ CHECK 
IcaUbO BE ~Ert PAREN •IN 
IF 
IL., •IBASE FOR OpE~ATION COMPUTATION 

• 



, 
• IFO CAL~8 

• 
1287 
128 8 

• 
1289 
129 0 
1291 
~292 

• 
1293 
1294 
1295 

• 
1296 
1297 
1298 
1299 
130 0 
13e l 
13 e2 
13e3 
13e4 
13e5 
13e6 
1307 
1308 
13e9 
1 3;1 0 
1311 
1312 
1313 

• 
• 
• 

• 
• 

1314 
1315 
131 6 
1317

• 1318 

• 
• 
• 
• 
• 
• 
• 
• 

1.732 4543 ENUM. PUSHF ITO PHOC~SS 4 NUMB~R.SAVE AO 
1733 00 44 rL. AC •1734 3.125 TAD F~ARGP ISET POJNTER AS FOR A VARIAB~E. 
~735 30321 DCA PTl . 

1736 3036 DCA tNSUB IPOI NT TO 'GETCI AND USE CHAR 
173 7 4531 ..IMS I PI NPUT IREAo - rtXT NUMaER ~> ~PT1) • 
~7421 4544 POPF IRES TORE THE AC 
,, 741 210 44 n . AC 
1742 5222 ..I MP OPNEXT ICONTINUE • 
l743 30 56 DCA EF'OP ISET COOE 
1744 4545 GErC IREAO · fUNCTION NAME.<1,2,OR 3 I.,ETTER~l •l745 4550 SORTe I~OOK FOR !ERMJNATION CHARACT;R, 
17 46 1767 TERMS,,;1. 
17 47 531)4 JMP ~P'UN2 IYES 
17 50 1056 TAO EFOP INO • 
:1.751 71 04 ChI.. RAb IMISH~MASH HASH CODE 
17'2 1 0 66 TAO CHAR 
1,753 53 4 3 .JMP EfU N • 
1754 4562 EFUN2, TSTLPR 
1755 4566 ERROR4 IMUST BE F O I..~OWED BY PARENS TO S~T ARGUMENT •1756 42 01 ,JMS ECALL ICALL "~VAL" TO COMPUTE ARGUMtNT 
;1.757 1413 pOpA IBRANCHON FU~CTION CODEJRETU~N VJA ~FUN3J. 
:1,7 6 0 4547 SORTJ •17 61 2164 P N TAB~~l 
;1,762 62 07 FNTABF'"F NTABL 
;1.763 4562 ELPAR, TSTLPR II..EFT PARE~ OR FE~h THROVGH FUNCT~ON TAB~~ •1764 4566 ERROR4 IDOU BhE OPERATORS OR 'LLEGA~ [UNCTION ~AM~i 
:1,765 42 0 1 EPAR2, J MS ECALL IEVAI..~A 1 E ~ES!~D EXPRES?ION 

I---·----·--------~-~-~-----~-~--~--~-~--~--:-~-~---.~ ----.--- ~ -.-.~~~ •1766 20 13 ISl PO~XR ID UMP EXTRA ARG t 

17 6 7 5536 J MP 1 EFUN31 • 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 

IF'O CAL.",a PAl,1 0 V142 18~JAN~74 15'51 PAGE 33 - •131 9 
132 0 177121 TERMS=, ITERMINATOR TABL.E raR 'EVAL.' ANO 'G£TVAR! 
1321 177121 02 40 240 ISPACE. 0 
1322 1771 121 253 253 ,. 1 • 
1323 ;1,7 72 0255 255 I~ 2 
l324 17 73 025 7 257 II 3 
1325 3.774 0252 252 1* 4 
l326 ;1,775 0336 336 IUF ARR 5 
1327 1776 0250 250 1 ( 6 I",~P ARS 

132 8 1777 0333 333 Ie 7 
1329 200 0 02 74 274 I( 10 
133 0 2121 01 025 1 251, I) 11 R""pARS 
1331 200 2 0335 335 IJ 12 
1332 200 3 1212 76 276 I> 13 
1333 200 4 0 254 254 I, 14 
1334 200 5 1212 73 273 I , 15 
1335 200 6 02 15 215 IC,R, 16 
1336 2007 02 75 275 1= TO ENO GETARG pROM 'SET'• 
1331 • 
133 8 ITI-IO MINOR FUNCTIONS 
1339 
134 0 
1341 2el10 4543 XSGN, pUSHF ITAKE SIGN"l Or FLARG 
1342 21?J 11 2405 FL. 'TONE 
1343 2012 4544 POPF 
1344 2013 00 44 F~AC 
1345 I-------~-·---~---~---------------.~--~~--------------- ----.---"-----~---l346 20:1.4 1231 XABS, TAD FL,ARG"'l, ITAKE ABSOL.!."'~ VA ~UE Of FI.,AC 
1347 2015 7710 SPA CL.A ISK!P TO cONTINUE 
1348 2016 4451 JMS I MINSKI INEGATE THE F'L.OATlNG AC 
134 9 
135 0 ICONTI NUATION OF' fUNCTl ON CAI,..LS, 
1351 
1352 2017 44 0 7 EFUN3, FINT 
1353 2020 7~ 00 FNOR INORMAl,..leE FUNCTION RETURN 
1354 2021 6230 FPUT ft,.ARG ISAVE ~UNCT ION VAI..UE 
1355 2212 2 000 121 FXIT 
1356 2023 1125 TAO FL,ARGP ISET POINTER 
1357 2€24 3030 DCA PT1 
l35 8 2025 4247 JMS PARTEST 
1359 2026 5627 JMP l ,+1 IFUNCTION RETURN IS OK 
136 0 2e 27 1622 OPNEXf 

• 
• 
• 

• 

• 



IF'C CAL.;S 

1361 
1362 
:1363 

• 
• 

1364 
136 5 
136 6 

• 
• 

1367 
136 8 
1369 
137 0 
13 71 
1372 
1373

• 1374 
1.37 5 

• 
1376 
1377 
:137 8 
13 79 
138 0 
1381 

• 
• 

1382 
1383 
1384 

• 
1:58 5 
1386 
1387 
1388 

• 13S 9 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

2030 
20 31 
20 32 
2 0 33 

20 34 
2035 
20 36 
20 37 
20 40 
20 41 
2042 
20 43 
204 4 
20 45 
20 46 

2047 
21350 
205 1 
205 2 
205 3 
20 54 
2215 5 
205 6 
20 5'7 
2060 
20 6 1 

21000 FLARG, o IOATA 
000 o 

0000 o 
000 0 I2J 

000 3 P3. 3 
0 000 LPRTST I I2J 

1054 TAO SORTCN 
1121 TAO Mil 
77 130 SMA CL.A 
5635 JMP 1 I..PRTST 
1 0 54 TAO SORTCN 
1120 TAO M5 
774 0 SMA S2!A CL.A 
2235 ISl ~PRTST 
5635 .,JMP l L.PRTST 

13000 PARTEST,0 
1413 POP A 
3055 DCA kASTOP 
1234 TAD P3 
l. 4 '. 3 POPA 
70 41 ClA 
1. 05 4 TAO SQRTCN 
764 0 SlA CI..A 
4566 ERROR4 
4545 GETC 
5(,47 JMP I PARTEST 

TE MPORAHY STaRAG~ 

ISKIP IP LEFT PAREN, ~ ~TST~P~' 

ITEST !HE PAREN HATCHINGS 
IRESTOHE L~ST OPERATION 

1.3 TO COHPA~E CODES 
IGET LA~T PAREN COOE; 
ICHECK pOR PAREN MATCH, 
I(STILL SET PROM THE LAST "EVAL")
ISKIP IF MATOH 
IPAREN ERROR 
IMOVE PAST R~PAR 
I"OI!REIURN,,:,,'" 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

IF'C CAl..;'S 

139 0 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1396 
1399 
14e 0 
141Z1 
14e2 
1403 
14e4 
141Z5 
1406 
14fl7 
14ee 
14e9 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
l419 
142 13 
1421 
1422 
1423 
1424 
;1.425 
1426 
1427 
142 8 
1429 

2062 
2063 
2064 
2065 
20 66 
2067 
20 70 
20 71 
20 72 
20 73 
2vP 4 
2075 
20 76 
2077 
2100 
2101 
2102 
2103 
2104 
21 0 5 
2106 
210 7 
2110 
211 1 
211 2 
2113 
2114 
2115 
2116 
211 7 
21213 
2121 
212 2 
2123 
2124 
2125 
2126 

PA~1I21 

Ce'~" 
600 2 
4555 
561)2 
2026 
4545 
1066 
11:1.6 
764 0 
5267 
Ul1 7 
70 40 
11323 
3057 
11 33 
70 4 1 
1023 
765 121 
51 77 
7000 
1423 
3425 
1133 
3071 
1471 
745 0 
5327 
3032 
11323 
7141 
1032 
7630 
112)5 7 
1. 032 
3471 
121 32 
5311 

V142 lS .. ."IAN'"'74 1.5;51 PAGE 35 • 
ITHE DE LETE A hlNE ROUTINE •XDELE TE, 0 IUNCHAIN A l..lNE AND RECOVER THE SPACt;, 

IOF' IPH01'~~T POINTER CHANGE:S f'ROM lNTERR~P1,lONS 
F1ND!", N ISETS "THIShN" AND "LAS!LN", •JMP 1 XOEl..E TE IA\,.RfAI)Y GONE ""-"RETURN", .. 
IS~ DEBGSW IOISAB!",E TRACE 
GETC IMEASI;R; LENGTH •TAD CHAR 
TAD MeR 
S~A CL.A •J MP 11'14 

TAD AXOIJT ISAVE I".A5T ADDRESS 
CMA •TAD THISLN 
DCA CNl'R ILENGTH < 0 
TAD CrRS lIT 1~ a ,LEGAt.. 1'0 OE/..ErE THE EIRST L.lNf: 
ClA • 

•TAO l'HlSLN 
SNA ClA 
JMP START IJUST IGNORE ~\')CH COMMANOS 
NO P ICHA NGE DATA ~IEI..D TO TEXT I-SK
TA D 1 TIi ISbN IDISCONNECT •DCA 1 /..ASTbN
TAD CFRS 1ST ART ~IST AT TOP 
DCA TZ IExA MjN ATION iODRESSl OOK, •TAO t T2 IGET ptE NE XT ADOR, 
SN4 ITEST FOR ENO 

IYES~WRAP UP A~Lt~ONE
DCA ISAVE NEXT AOCRES~. 
TAD THtSLN ICOMPA~E LINE POSITIONS 
etA CLL. 

r JMP 1 • 
•TAD H , 

ClA ISKIP If T~qSl,.N > X~s"t'h( TA D CNTR I CHAN G E " ( X ) TO ACCOUNT fOR •TAD 11 IGARBA~E. COU.ECTION. 
I DCA I T2 

TAO IGET NEXT"1
J MP DOKL • 

• 
• 

• 



• • 

# 

• IF'CCAL::. e PAL10 

• 
143 0 
1431 
1432 
1433 2127 7040 

• 1434 23,30 1023 
1435 2131 .5011 
1436 2132 1057

• 1437 2133 7040 
1438 2134 1023 
1439 2135 30l,2 

• 
• 144 0 2166 105 7 

1441 2137 1060 
1442 2140 3060 
1443 2141 12110 
1444 2142 7 ~40 
1445 2143 10t2 
1446 2144 3032 
1447 2145 10121• 
1446 2146 1057 

• 
• 1449 21 47 3010 

145 0 21 50 1412 
1451 2151 34'.1 
1452 21 52 2032 
1453 21 53 5350 
1454 21 54 5263

• 1455 
1456 

• 
1457 2155 0000 
1456 2156 4464 
1459 2157 3066 

• 
146 0 2160 4550 
1461 2161 1623 
1462 2162 5755 
1463 2l,63 4551 
1464 2164 5755 
1465 

• 

• 
• 

1466 
1461 
1468 2165 
1469 21 6 5 2533 
147 0 2166 2650 
1471 2167 2636 

• 
1472 2170 0331 
1473 2171 2630 
1474 2172 0332 

• 
1475 21 7 3 2572 
1476 2174 2624 
1477 2175 2625 
1478 2176 2654

• 147 9 2177 2575 
148 0 22021 27~2 

1481 22 0 1 2631

• 1482 22 02 2567 
1483 2203 0330 

V142 18..,JAN",74 3,5551 PAGE 3b 

IGARBAGE COL~EcTION 

DONE. eMA 18ACKU P I.. FOR XR 
TAD THISLN 
DCA XRT •TAD CNTR ISETUP ENO Or HOSE 
C~1A 
TAD 'l'HlSLN 
DCA XRT2 • 
TAO CNTR ICORRg;c1 E"'O Or BurFER POINTE~. 
TAD BUF'R •DCA 8UP R 
TAD AXJN ICUMPun: COUNT 
CMA •TAD XRT2 
nCA Tl 
TAD AXlN •TAD CNTR 
DCA AXlN 
TAD I XRT2 ISIPHON LOWER PART, •DCA ~ XRT 
IS~ T1 
JMP ,1'!3 •JMP XOELE'fE+l IRESET '.LASTI..N' f 'THtSI..N'. AND DA T A f';~Q. 

•CHIN. 0 tREAD IN A CHARACTER ~VBR, .. '.'READe" 
JMS l lNDEV 
DCA CHAR •SORTe II.,INE~EEO OR RV80U'l'? 
ECHObST~l 
JMP 1 CHIN IYES •PRlNTC IECHO TH~ I NP~IT 
J MP ~ CHIN 1--Re:TORN~" 

I------~.---- ..---~-.---------------~.------;- .. ------~ ----~--- ~ ---~- • 
FNTA BL=. •2533 IFABS 

2650 IPSGN 
2636 IPITR •0331 IPV 
2630 IFRAN 
0332 IFl •25'72 IfATN 
2624 IFEXp 
2625 IF'bOG •2654 IF'SIN 
2575 IfiCOS 
2702 IfSQT •2631 If NEW 
2567 IFCQM 
0330 IF'X • 

• 



• 
• IFCCA!..; a 

1484 
1485 
1486 

2204 

2205 
2206 
2207 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
22221 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2240 
2241 

4564 

5237 
5222 
5213 
1 ~ 66 
1112 
7440 
4566 
1135 
30621 
3533 
1 060 
3213 1 
5177 
4554 
1060 
3010 
4565 
2023 
1065 
7700 
1423 
4563 
5217 
1423 
3067 
5225 
1060 
3031 
5541 

V142 • 
IERASE SINGLE LINES, GROUPS, OR VARIA8~ES •ERAsE, TESTC ITEST THE SECOND WORD, IF' ANY, 
I---~---~--~~-------~---~~----:------·~---·-;---;---·~ ----.---~--~~-~-

JMP ERVX IERASE VARIABl.,eS •JMP ERI.. l~tNES OR GRa~if~S 
JMP •• 4 tERROR 
TAD CHAR IAI"L T; xT •TAO MINUSA 
S~A 
ERRDR3 ISAD ARG FOR ERASE, 

ERT, TAO ENOT IERASE ALL TEXT .* • 
OCA BUFR 
DCA t eFRS 1*8K* •ERV, TAO STARTV IEHAS~ VARJABLES I-SK* 
DCA L"ASTv '*eK* 
JMP START IPOINT~RS MAY BE OIFFERENT NOW, •ERt.. , G E '1'l., N IEHASE L.INES. 
TAO BurR IPROT~CT REst OF TEXT, 
DCA AXlN •ERG, DEI"ETE 'EXTRACT ONE ~lNE 
IS~ THISLN 
TAD NAGSW •SMA Cl,.A 
TAD J THISI..N I-SK* 
TSTGRP ISKlP lP G(AC) : G(~lNENO) •JMP ERV I*SK* 
TAD I THISbN I*SK* 
DCA blNENQ •JMP ERG 

ERVX. TAO STARiV 
DCA bASTV •pQPJ 

• 
• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
;1498 
1499 
lSe0 
15el 
15e2 
1 503 
1504 
15eS 
15e6 
1!5e 7 
1508 
1509 
151 0 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 



• 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

# 

IF'C CAL;'S PAL10 V142 

• 
• 

1519 
1520 IROUTI NE CALLED VIA "FINUL.,N"I 
1521 
1522 ISEARCH FOR A GIVEN LINE J,D. =( "~lNENO" J 
:1523 liST RETURN IF NOT FOUND, 
1524 12AND IF FOUNO, 
1525 I"THIS~N" ~ FOUND ~INE OR NEXT LARGER, 
1526 I"LASTLN" = LESSER ANO/O R LAS!. 
1527 l"l'EXTP" IS SET• 

• 
1528 

• 
• 

1529 22 42 0000 o 
153 0 22 4 3 1133 

• 
TAD CrRS 11NITIALl~E POlNTERS TO F~RST \..INt 

1531 22 44 3025 DCA I,.ASTLN 
1532 2245 1133 TAD CrRS 
1533 2246 3023 DCA lHISLN ISAVE THIS Of\lE •1534 2247 1023 TAD THISLN 
1535 2250 3011 DCA XRT 
1536 22 51 113 67 TAD ~'NENO 
1537 22 52 7141 eLL CMA lAC IC~EAR ~INK AND NEGATE ~lNENOt 
1538 225 3 1411 TAP l XRT ILlNENO;0 Wt~~ ALSO BE fOUND 1*8K* 
1539 225 4 745 0 SNA 
1540 2255 5 266 J MP FEND3,..1 IFOUND IT~ 
1541 2256 7630 S~I.. CL,A 
1542 2257 52 6 7 JMP PEN 03 IPAST IT, 
1543 2260 1023 TAD THISLN IMOVE POINTER~ 
1544 22 61 3025 DCA L,ASiLN 
1545 2262 1423 TAD I THIS\..N lEND OE TEXT? (X~MEM' 
1546 2263 7440 Si!A 
1547 2264 5246 JMP PIN ON INOT YET 
;1 548 2265 741 0 SKP 
1549 226 6 2242 lSi! XPIND 12NO EXIT = POUND 
155 0 22 67 1023 FEND3, TAD TH1SL,N 11 5T ~EIURN = NOT POUND 
1551 22 70 7001 lAC 
1552 2271 301 7 DCA AXOUT ISET "!EXTP't, 
1553 2272 3020 DCA XCT 
1554 22 73 5642 JMP t XFINO I"'''''REI~RN",. 

• 
1555 

•1556 

I 

I 

• 



• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

IF'O CAL, .., 8 PAL 10 V142 18..,JAN",,74 15;51 PAGE ~9 •1557 22 74 000{21 UTRA, 0 II,)NPAgK CH.AR.~TER, • "GETC" 
1558 2275 4330 J MS GETl 
1559 22 7 6 771 0 UTE. SPA Cl.A INORM & EXTEND 
156 0 22 77 1006 TAO C10 0 1300-337 & 340!!'l376 
1561 2300 1357 TAO M137 12~0~2~~ & 20~"'23~ 
:1.562 2301 1066 TAO CHAR 
1563 230 2 745 0 SNA 
1564 2303 5316 JMP UTX I I' ?" [OUNQ 
;1.565 2304 1 0 75 TAD P337 
1566 2305 306 6 UTQ, DCA CHAR 
1567 2306 1020 TAD DEBGSW 
1566 2307 11, 00 TAO DMPSW 
1569 2310 7650 SNA CL,A IPRINT ONLY IF 80TH ARE ~e:RO. 
1510 2311 4551 PRJNTC 
1571 231 2 5674 JMP I UTRA I .. "'REIUAN~!"! 
1572 2313 433 0 EXTR. J MS GE,Tl 
1573 2314 7040 CMA 
1574 2315 5276 JMP UTE 
1575 231 6 1026 UTX, TAO OEBGSW ITEST FOR TRAC£!IOEN.A8~e:O 
1576 231 7 764 0 Si!A q,A• 1577 232~ 5326 JMp ,,.6 •157 8 2321 1100 TAO OMPSW IF!..lP THE TRACE FLOP 
1579 2322 7650 SNA C~A 
158 0 232 3 7001 lAC 
:1581 2324 31 00 DCA DMPSW 
1582 2325 5275 J MP UTRA-tl1 IGET NEXT CHARACTER IN$TEAD. 
1583 232 6 1110 TAD P277 ITkACE. 015A81.;0 = RE'fyRN "?" 
1584 2327 5305 JMP UTQ 
1585 2330 ~0e~ GET1, I2l IUNPACK 6",BIT§ 
15e6 23 31 2020 IS~ XCT ISTARIS:0 
158 7 2332 5345 J MP GET3 
1588 2333 1021 TAD GTEM 
1589 2334 0122 GEND, ANO P77 
159 0 2335 3066 DCA CHAR ISAVE 
1591 2336 1066 TAO CHAR 
1592 2337 11 03 TAD M77 
1593 23 40 765 0 SNA CI..A 
1594 2341 5313 J MP EXTR lEX TENDED 
1595 23 42 1 066 TAO CHAR 
1596 234 3 1356 TAO M40 
l 59 7 2344 5730 JMP 1 GET1 1.. ~REIuA N~ ~ 
1598 2345 1417 GET3. TA O t AXOUT /-SK* 
1599 2346 32121 DCA GTEM 
16e 0 234 7 7040 CMA 
16el 2350 3020 DCA XCi 
16lZ2 23 5 1 1021 TAD GTEM 
16e3 2352 7112 RTR CL,L. 
16e4 23~3 7 0l.2 RTR 
16e 5 2354 7 ~12 RTR 
16'~6 2355 5334 J MP GEN D 
16e7 2356 774 0 M40 , ~4 0 

16e8 2357 7641 M137, .. 137 

• 



PAL,l el V142 15'5;1.• IF'O CAL~6 

• 
16e9 
161 0 
1611 

• 
• 

1612 
161 3 
161 4 
161 5 
1 616 
1617 

• 
161 8 
161 9 
162 0 

• 
• 

1621 
1622 
162 3 
162 4 
162 5 
1 626 

• 
• 

1627 
162 8 
162 9 
163 0 
1631 
1632 

• 
163 3 
;1634 
163 5 

• 
163 6 
1 637 
1 638 

• 
163 9 
164 ~ 
1641 

• 
• 

164 2 
1643 
1644 
1645 
164 6 
1647 

• 
1 648 
164 9 
165 0 

• 
1651 
165 2 
165 3 
1654 
1655 
165 6 

• 
• 

1657 

• 
• 

236e, 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
23 70 
2371 
2372 
2373 
2374 
2375 
23 7 6 

2377 
24021 

24 Yl l 
24 0 2 
24 03 
24 0 4 

2405 
24 06 
24 07 
2410 
2411 
2412 
241 3 

2414 
241 5 
2416 
2417 
2420 
2421 
2422 
2423 
2424 

00021 
70021 
142 5 
346 ~ 
12160 
342~ 
1216 1 
744 0 
341 0 
1010 
72101 
32160 
121621 
32131 
576 21 

24 01 
62 02 
0757 
0 7 57 
625 21 

21001 
22103 
01212121 
2100121 
02100 
121000 
7766 

3 21 34 
6 032 
1621 
562 0 
2675 
2676 
74 02 
74 02 
74 02 

XENDI.,.N, o ITER MINATE THE BUFFERED LINE ~ PENDLN~ 
NOP /*8K*
TA D l L,ASTk-N ISAVE OLD POINTER 
DCA I BUrR 
TAD BUFR IPOINT TO ~EW ~AST LINE 
DCA l l"ASTL.N 
TAD ADD ICHECK PCR EXTRA INFO 
S~ A 
DCA l AXIN 
TAO AXl N 
lAC 
DCA BU FR 
TAD STARTV IRtSET VARJABLE ~IST 
DCA L,ASTV 1*8Ke. 
J MP X XENDL,N 

..... I ... 

I-~-----~----·----~-~-------·~~---~---------·--~------ ----.--- ~ 

TLIST3=~ ILITERAL TER MIN ATOHS 
TA SK 4 I" 
PC! IC,R, = AUTOMATIC QUOTE MATCH 

INFIX=. loATA CONTHOL CHARACTERS 
Fl. t NTP*2 I~EFT ARROW = KILL 
I NPUT·1 IRUBOUT = IGNORE 
I NPUT·l ILeF t = IGNORE 
ENOFl+5 IA~T MODE = EXI! 

FLTONE, 000~ I(NO RELATIVE REfERENCES) 
20 0fG1 

F'LT~ ER , 0130" 
0000 
000 0 
0130 0 

M12, ,12 IDECIMAL CONVEHSIO N FACTOR FOR ~pRNT"
-" -... 

I-~-~-----~-·-·---~-·-----~---~--~~---"-------·~--~-~~ ---~.--~ ~

133. DCA I N8u r IC~EA~ I NPUT BUFFER 
KCC IINITIATE ~EXT REAO 
TAD I ,+3 IGET gHARAeTEA 
JMP l ,+1 
XOUT l.,I!'! ,
XO UT~ 
H\.., 'T' 
HL.,T 
HLT 

• 
• 
• 
• 

_ • 
--~-~~-

• 
• 
• 
• 
• 
• 
• 

_.' 

-.-~-.~~ • 
• 
• 
• 
• 
• 
• 



• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

IF'O CAl.. ... B PAL 1C!) V142 18""JA N... 74 1 515~ PAGE ~l. •165 8 2425 12100 0 XPR NT, 0 IPRI NT A L.INE N\,jM BER l! "PRNTI.. Nn 
165 9 2426 UJ6 7 TA D blNENO 
1660 2427 4557 RT I,. 6 • 

• 

1661 24 60 0122 AND P77 
~ 662 2431 4242 J MS PRNT ITWO DIGIT !!PART" NUMBER 
1663 243 2 :1.1 02 TAD PER 
3, 664 24-33 45 51 PRI NTC IPERIOD FOR S;PARATION 
166 5 2434 1067 TAD klNENO 
1666 2435 424 2 JMS PRNT ITwO DIGIT' STEP" NUMBER. 

• 
1667 2436 1356 TAO M140 
1668 243 7 3066 DCA CHAR ISAVE SPACE IN CHAR. 
166 9 2440 4551 PRI NTC IPRI NT TRAIL.ING SPACE 
1670 2441 562 5 JMP I XPRNT I"'''RETURN~''' 
1671 00 32 VA\.,cT1 
1672 2442 0000 PR NT. IPRI NT TWO OE91MAL. Dl~ITS• 
1673 2443 0106 " AND Pl.77 • 
1674 2444 3032 DCA VAL. 
1675 24 45 1113 TAD C260 
1676 2446 3033 DCA 13 
1677 2447 52 52 J MP 1"'3 
1678 245 0 2033 IS~ i3 
167 9 24 51 3032 XY l , DCA VAl.. 
168 0 245 2 1032 TAD VAL. 
1681 2453 1213 TAD M12 
1682 2454 75 00 SMA 
1683 24 55 52 5{3 JMP XYl"'1 
1684 245 6 72 013 CL.A 
168 5 245 7 1033 TA O T3 
1686 2460 4551 PRI NTC 
168 7 2461 1 0 32 TA D VAl.. 
168 6 24 62 11 1 3 TA O Cj26 L{J 
168 9 246 3 45 51 PRI Nl'C 
1690 246 4 5642 J MP I PR NT "'·-REiURNe1"· 
16 91 246~ .0e00 OUT, 13 IOUTPY I A CHARACTER ,. "PRINTC" 
16 92 24 66 74 50 SNA IUS£ ~AC) OR ~CHAR2 
1693 24 6 7 1216 6 TA D CHAR 
1694 24 70 11 1 6 TA D MeR 
169 5 24 71 74 50 SNA 
1696 2472 5276 J MP OUTCR 
1697 24 73 1077 TAD CCR 
1 69 8 24 74 4463 J MS I OUTDEV 
1699 247 5 5665 O\JTX, J MP 1 OUT / ... ""R ETUR N""", 
l U~0 2476 Ul7 7 OUTC R, TAD CCR 
17 el 2477 4 463 JM S 1 OUTDEV 
1702 25(,10 1076 TAD CL,F 
l 1e3 25 (,1 1 52 74 JMP OUTX"'Il 
~ , e 4 



• IF'OCAl;;a PAL1 0 

• 
17 e5 
17 e6 25 02 ~00 " 
l1 e7 2~ 0 3 111 0 

• 
li es 25 04 70 4 1 
1729 25 05 1066 
171 0 250 0 745 0 

• 
1111 2?i2l7 1352 
1712 251 0 1101 
171 3 251l, 7450 

• 
1114 2512 5755 
111 5 2513 1353 
171 6 2514 3071 

• 
1117 2515 l071 
171 8 2516 0354 
171 9 2517 1356 

• 
172 0 2520 7440 
1721 2521 1354 
1722 2522 7650 

• 
1123 2523 5332 
1724 2524 1071 
172 5 2525 01 2 2 

• 
1726 2526 7440 
1127 2527 4335 
172 8 253 2' 72100 

• 
112 9 253 1 57 02 
173 0 2532 1122 
1731 2533 4335 

• 
1732 2534 5324 
1'733 2535 0000 
1734 2536 2062 
1135 2537 '5357 
1736 2540 1(6 61 
1'737 2541 3410 

• 
• 

173 8 2542 306 1 
113 9 2543 1013 
174 0 2544 7141 

• 
1141 2545 100 5 
1742 2546 1010 
1743 25 4 7 7620 
1144 255 121 5735

• 1745 25 51 4566 
1746 2552 0/2140 

• 
1147 2553 1b377 
174 8 2554 0140 
l?4 9 2555 300 4 
115 0 2556 7640

• 1751 2557 4557 
1752 256 0 3061 

• 
:1.75 3 2561 7040 
1754 2562 3062 
175 5 25 63 5735 

• 
175 6 

• 

• 
V142 18",JAN-74 "5:5~ PAGE 42 

,..PACBU F, 0 IPACK A CrlARACrER "PACKC" 
TAO P277 •CtA 
TAO CHAR 
SNA ICHANGE 277 10 337 •TAD P40 
TAD Ml00 
SNA ITEST ~. ORR lJ BOUT , •J~1P I RU8IT 
TAO P377 
DCA T2 ISAVE INPUT ITEM •TAD 1'~ ISO THAT QUESTION DOESN'T MAKE 
AND C140 ICHAR - ~OOK LIKE A l.EFT",ARROW 
TAD Ml40 •Si!A 10ATA WORD, 
TAD C~40 
SNA CL,A •JMP ESC A 13~01)1J~77 A~D 2~0t!'237 

PAl. TAD 12 1240~337 

AND Pi7 •Si!A IIGNO~e: 300 
JMS POK" 

PACX, NOP 1*8Kit •"IMP 1 PACBUF 1,,"~Re:rURNe'ft 
ESCA, TAD P11 

JMS PCKl •JMP PA1 
PCK1, 0 

lSi! XCTIN 1:0 TO ?TART •JMP ROT 
TAD AOD 
DCA 1 AXIN 1*8K* •DCA ADD ICLEAR P.CKIN~ WORD , .. 8K* 
TAD PO~XR ICH~CK [OR OV~RF~OW /*8K*
CMA lAC Cll., 1*6K* •TAD P13 tRESE~VATIONS fOR PUSH~DOWN ~lST/*8K*
TAO AXIN 
SNb CLA 

I 

• 
•JMP PCK1 I"'~RETURN~I!'I 

ERROR2 IFUI..I.. BUFFER 
P40, 40 
P377, 377 
C1 40, 140 
RUB1'" RUBl •M140, "'1 40 
ROT, RTb 6 I(EAE) 

DCA AOD •CMA 
DCA XCTIN 
JMP I PCK1 •12564-2570 , 2572"2~76 ARE USED BY 8K OVER~AY /*8K* 

• 
• 



• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

IF'C CAL : a PAL1 0 V142 181"1JAN .. 74 3,515l PAGE 4.5 •1757 26 00 0li02600 
175 8 I---M-------.-"---~_~-----.-_-~- __ ._-____ -_- ;-~-~---.- ---~;---~-.-~-
115 9 I---~---~-·---------~----~----------------~-;--~~---~- ----;--- ~ ~-~:-~-~
176 0 
1761 II NTERRUPT PROCESSOR. 
1762 
1763 26 1210 0000 SAVAC, 0 ICON TENTS OF" AC 
1764 26 01 0000 SAVLK, t2I ICONTENTS Of i..1NK 
176 5 26 02 7575 MSREAK, ".203 ICONT~OC.~c 
1766 2603 3200 IN'rRPT. DCA SAVAC ISAVE WORKING DATA 
1767 261214 7010 RAR 
176 8 26 121 5 3201 DCA SAVLK 
176 9 2606 6 (1) 41 TSF IGIVE OVTPUT PRIORITY 
;1.77 0 26 121 7 5225 ,JMP KINT 
1171 2610 6 21 42 reF 
1772 2611 3~U6 DCA TEL-SW ITURN OFF' THE lNI"IFROGRESS fIeA~, 
1173 2612 166!) TAD I OPTRI 
1774 2613 745 0 SNA 
177 5 26:1.4 !:J225 JMP KlNT IDONE 
1776 2615 60 44 TPC ITYPE NEXT. 
1777 2616 3016 DCA TEL.SW ICL.EAR At: AND TURN ON THE f'LA~, 
177 8 2617 3665 DCA t OPTR I Ii!ERO OVT THE DATA AREA 
177 9 2620 1265 TAD OPTRI 
178 0 2621 7210 1 lAC 
;1.781 2622 0H~ 7 AND Pl.7 
1782 2623 1263 TAO OPTR0 
178 3 2624 3265 DC4 OPTRI 
1184 2625 6031 KINT, KSF ICHECK FOR KEYBOARD fiRST 
178 5 2626 5246 JMP EXIT 
178 6 262 7 6 ~3 4 KRS ItNPuI C~ARAC!ER 
li87 26 30 6 (a 3e KeF' ICI..EAR !"·LAG 
178 8 263 1 0106 AND P177 IIGNORE BIT 8 
1'789 2632 74521 SNA IBI..ANK1 
119 0 2633 5245 J Mp EXIT-1 IYESe-~O UqTIATE NEXT REAP 
1791 2634 1123 TA O G200 IFORC; aIT 8 ON 
1.192 2635 3262 DCA SIN 
179 3 2636 1262 TAO SIN 
1794 2637 1202 TAD M9REAK 
119 5 2640 7650 SNA CL.A IWAS I! CTRL/C? 
1796 2641 57 4 13 JMP 1. RECOVR IYE.S,!,,,,HANDI.E OTRL/C 
1797 2642 1262 TAD SJN 
1'79 8 2643 3 0 34 DCA INBUF' 
1'99 2644 74121 SKP 
1 8e 0 26 45 6032 KCC IINITIATE t\EXT REAO ... ';CHAR, WAS SLoANK 
1801 26 46 60 11 EX IT I RSF' ITEST H.S, RE~OER FLAG 
l se2 2647 5252 .,lMP ,+3 
l se3 2650 6012 RRB IREAD BUffER AND CI..EAR fl,.AG 
If.H! 4 26 51 3 0 37 DCA HINBUf ISAVE CHARACTER 
l ee5 2652 6244 RMF' IRESTORE; ME.MORY F"U:l..D, 
1 8~6 2653 6101 SMp I qHE~E. TWO COULD PATC~ ,,0 OTHER PCP"'~ OEVJCES)
l se7 2654 7 0~0 NOP IONI.,Y poSstal..~ HAL..'T' PARPY ~RROR IN IUS ONLY,
l ees 2655 121211 TAD SAVLK 

;: 

lse9 2656 7HJ4 RAI.. eLl., 
i 8Hl 26~7 1200 TAD SAVAC 
18 11 2660 6001 ION 



PAL Hl V142• /F'O CAL ;. a 

• 
1812 266 1 54 0~ EXIT..), ,Jt4P 
1813 26 6 2 0000 SIN, 0 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

t 

15,51 PAGE 43~1 

t 0 IMOOIFIED FOR POP,5 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
• • 
• • 
• • 

• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

IF'OCA I.. ': S PAL1 0 V142 18!!'"JAN",74 15:5,- PAGE 44- •1 81 4 
1 81 5 2603 3122 OPTR 0 , IOBUF loUTPUT POINT~H? 
1 8 1 6 2664 312 0 OPl'RO, I08UF IVARS 
1817 2665 312 0 OPTRI, rOBUt:' 
1818 2666 00 00 XI33. 0 IVIA ~lNDEV), 
1 81 9 2667 1034 TAD I N.8UF IANV 1I'JPU T? 
1820 2670 755 0 SPA SNA 
1 8 21 20 7 :1, 5267 JMP .!OO2 INO ;: wAtT 
1822 26 72 3276 DCA XOUTL. 
1823 2673 5674 .,JMP I ,+1 
1 8 24 2674 2414 133 
1825 2675 5666 JMP 1 XI33 1- ... RETUfHJ"" .. 

• 
1626 

•1 8 2 7 2676 "0"0 XOUTL, 0 IVIA (Ol)TDEV) 
1828 2677 3266 DCA Xl33 ISAVE "CURRENT CHARA,C1'E;R. 
1829 27 00 600 1 ION 18E S~Io<E INTERRUPT IS ON, 
;1. 830 27 01 3.664 TAD I OPTRO IANY ROOM? 
1831 27 02 764~ S~A CL,A IA CHARACTER IS NONl!!'tERO 
1832 27 03 53 01 J MP t e2 INO = WAIT. 
1833 27 04 600 2 rOf 
1834 27 05 1016 TAO TEI..SW IlN PROGRESS? 
1835 27 06 7640 SZA CLA 
1836 27 07 5314 .,JMP ,. 5 
;1. 637 271 0 1266 T A,D XI33 INO 
1a38 2711 6046 n,s ITYPE CHARACTP~. 
1839 2712 3016 DCA TEL.SW ISET IN.,PROGRESS ~LAGt• ;1 840 2713 5323 .,JMP ,.,," IRE TURN •,1 8 41 2714 1266 TAD Xl33 ISENO -OATA 
1842 2715 3664 DCA I OPTRO 
1843 2716 1264 TAD OPTRO ISE. f PO INTERS 
1844 2717 7001 lAC 
1845 272 0 01"'7 AND P~7 
1 8 46 2721 1263 TAD OPTR0 
1847 2722 3264 DCA OPTRO 
1 8 48 2723 6001 ION 
1 8 4 9 2724 5616 JMP I XOUTk I""'RETURN~" 

• 



• 
• 

• 
• 

• 
V142• IF'O CAL : a 

185 0 
1851 
1652 • 

• 
1853 
1854 
1855 

• 
1856 
1857 
1898 
1859 
186 0 
1861 
1862 
1863 
1664 
1865 
1866 
1867 
1868 
1869 
1870 

• 
• 
• 

• 
• 

1671 
1872 
1673 
1874 
1 875 
1676 

• 
• 

1877 
187 8 
187 9 

• 
188 0 
1881 
1882 

• 
1883 
1884 
16a 5 
l se6 
1887 
16se 

• 
• 

18S9 
189 0 
1 891 

• 
~ 892 
1893 
3. 894 

• 
189 5 
189 6 
1897 

• 
1 89 8 
1899 
1ge 0 

2725 
27 26 
27 27 
2"73 0 
27 31 
2732 
27 33 
2734 
27.3 5 
2736 
2737 
274 13 
2741 
2742 
2743 
2744 
2745 
2746 
27 4 7 
275 0 
27 51 
2752 
27 53 
2754 
2755 
2756 
2757 
276 0 
27 61 
27 6 2 
2763 
2764 
27 65 
2766 
2767 
277 0 
2771 
2772 
277'3 
2774 
2775 
2776 
2777 

30 00 
313 0 1 
3002 
30 03 

•3326 ERROR5, DCA .... ,. IEKROR CA~LEO rROM A TABI..E 
1300!21 ERR2, 13 n.,IMI! EXCEEDEO 
724 0 C\..A CMA ICOMP~rE CAL~~NG ADDRES~ (A~S9 "SPAC~"l •t326 TAD ERR2 IANO USE IT AS ERROR NUMBER, 
306 7 DCA \..JNENO ISAVE - ERROR CODE, 
6001 tO N I (JMP~~4) ~ FOR DEBUGglN~ •10'-6 TAO TEL,SW IWAIT FOR OUTPUT yo FJNIsH 
764 0 SlA CL,A 
5333 J MP ,"2 
6210 2 IOF 
5342 JMP ,+3 
1154 RECOVR, XINT .. 4 
6032 KCC 
1105 TAD M213 ISETUP INIT CQUNT 
3215 7 DCA CNTR •2016 ISl TE;l..SW ITUR N ON IN.PROGRESS SWITCH 
70 40 cr~ A 
1263 TAO OPTR0 
321 10 DCA AXlN IINIT 1/0 BUFF~RSI 
7000 NOP IASK" " 
34113 DCA l AXIN 
205 7 lSif CNTR 
5351 J~1P ,"'2 
3034 DCA I NBUF I INIT ~Ey,,8UF'F~1 
1263 TAD OPTR0 IJNIT TTV POINTERS, 
3265 DCA OPTRI 
1263 TAD OPTR0 
3264 DCA OPTRO 
720 0 RECOVX, CI..A 
6~46 H.S ! RAI~l TTY F~AGI •5764 JNP 1 ,+1 louTPYI CR/Lr AN~ ? 
13 4 3 XAOC 
4553 PRNH.N IPRI N! ERROR NUMBER AND, •202 2 IS? PC 
1422 TAD I PC IUN~E?S IT 1S tERO, 
745 0 SNA •5377 JMP ,.6 
313 67 DCA blNENQ 
1101 TAO P7700 IPRINT ATSIGN 
4551 PRI NiC • 
4551 PR~NTC IPRI NT SPACE AGAIN AND 
4553 PR N T~N IP HI N! ~INE Of ERROR~ •113 77 TAO CCR 

I-----~-~---------~-~-~-~---------~--------~;-----~~-- ~---.---"-~~~
4551 PRI NTC •1126 TAD PTCH IRESET "READe" 
3152 DCA ROJV 'If AN ERROR OCCURS, 
51 7 7 J MP START IINTERRUPT WIL~ BE RE~ENAB~ED SOON, • 

• 
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IF'OCAL..:;a PALl V' V142 18~JAN"!'74 15;51 PAGE 46 •19 fZ l 
1ge2 ICHRACTER REMOVAL ROUTlN&: 
1ge3 
19 17,4 300 4 1062 RU B1, TAD XCTIN 1RUBDU T ONE L.ETrER 
1ge 5 30'-15 764 0 S~A CL.A

I ___ W-~_N __ ~~ __ .:_~_~_w_-_~ __ ---_~ __ -_ ...-__ ~_,~._~ ___ ----.-.- ~-~-~~. -~19fZ 6 
1g e7 300 6 5214 JMP ,*6 
;1g ea 3210 7 10Hl TAO AX!N 
~g e9 3010 70 41 etA 
3. 910 3011 1027 TAD PACKST 
1911 3012 770rtJ SMA CI..A ITE.ST NUL.L, L.INE 
1912 3" 13 5641 JMP l RU85 

• 
191 3 321 14 1251 TAD SPl.AT IFOR A HUBOUT ACKNOWL,EDGEME;NT 
1914 3015 4551 PRJN'fC 
191 5 321 16 1 21 10 TAD AXIN 
1916 3017 3071 DCA 12 
1917 3020 721 0~ NOP 1*8K
191 8 3021 221 62 IS~ XCTIN ITEST HAL.F' 
191 9 3022 52 4 2 JMP RU82 
1920 3023 1471 TAO I "2 I" A 00 I' IS rUL.I.,. 
1921 3024 1Zl 122 AND P77• 
1922 3025 1103 TAO M77 • 

• 
1923 3026 764e Si!A C\,.A ITEST FOR ExTEND 
1924 3027 ~237 JMP RU84 
1925 3030 721 40 RUB3, eMA ISET ~WrrCH 
1926 3031 3062 DCA XCTIN 
1 92'7 3032 7040 eMA IBACK~P POINTER 

•• 
192 8 321 33 121 10 TAD AXlN 
1929 3034 3010 DCA AXIN 
1930 3035 1471 TAO I 1'2 IRESET ADD 

• 
1931 3036 01 01 AND P7700 
1932 3037 3061 RU84, DCA ADD 
1933 304(2) 5641 JMP I RU85 

• 

1934 30 41 2530 RUB5. PACX 
1935 30 42 1471 RU82, TAD I 1'2 ICHECK fOR EXTENDED 
1936 3043 01 01 AND P7700 
1937 3044 1006 TAD C100 
1938 3045 764 0 StA CL.A 
1939 3046 5230 JMP RU83 
1940 3047 3471 DCA I 1'2 ISAVE CORRECTION 
1941 3050 5231 JI~P RU83+1 
1942 3051 0334 SPI..AT, 334 

• 
• 1943 • 

• 
• 
• 
• 



• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 

• 
• IFO CAL- 8 PAL-l ei V142 18~JAN ... 74 15151 PAGE 47 

• 
1 944 
1945 ISYM BOL. TABLE TYPEOUT ROUTINE 
1946 
19 47 311' 52 1 0 6 0 TDUMP, TAO STARTV IINIT POINTER FOR SYMBOl,. OUMP I*BK* 
1948 3053 30 3 0 DCA PTl 
19 49 3054 1031 TAO L"ASTV ITEST FOR END OF l..lSf 
1 9 5 0 3055 7041 CIA 
1951 3056 1030 TAO PTl 
1952 3057 7650 SNA CL,.A 
1953 3060 5541 POP,", 
1954 306;1, 1430 TAO t PTl IGET THE VARIABLE 
19; 5 3062 3316 DCA OP*l I(DCA 1 (4)l'JrOR 8K'SAVE NAME 
1956 3063 1315 TAD OP ISETU~ ~NPACK POINTER~ 
1957 3064 3017 DCA AXOUT 
1 9 , 8 3065 3 0 2 0 DCA XC,. 
1 9 5 9 3066 4545 GETC tREAD AND PRINT "XX(" 
1960 3067 4551 PRINTC 
1961 3070 4545 GETC 
1962 3071 4551 PRlNTC 
1963 30 72 4545 GETC 
1964 3073 4551 PRINl'C 
1965 3121 74 C? 030 lSi! PT1 
1 9 6 6 3075 1430 TAO I PT1 IPRINJ ~UBSCR~PT TO 99 
1967 3076 4714 JMS I PRN'l'2 
196e 321 77 4545 GETC I PFq N! ")"
1969 31 121 0 4551 PRINTC 
1970 31 121 1 2030 lS~ PTl 
1971 31 02 4407 FINT IPICK UP VAI.,UE 
1972 31 03 0 430 F' GE T PTll 
:), 973 31 04 0 0 0 0 FXIT 
1974 31. 0 5 4530 JMS I FOUTPUT IPHINT VAl.,liE 
1975 31 06 1 ~P7 TAO CCR 
1 9 7 6 31 07 4551 PRtNTC 
1 9 77 311 0 1e 70 TAD GJNC 
1 9 7 8 3111 1111 TAD M2 
1979 3112 1 0 3~ TAO PT1 
;t, ge 0 3113 5253 JMP '1'OUMP+l 
198 1 3114 2442 PRNT2, PRNT 
198 2 3115 31:1.5 OP, t 1*8K* 
19f\3 3116 0000 000 0 /o8Ko 
1 984 3117 5 05 1 5051 I(THESE GO IN 10005 rOR X.,M~M) 

1985 

• 
• 

•
• 
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IFO CAL", 8 PAI".1 0 V142 15;51 PAGE 48 

1 986 
:1 98 7 IOUTPUT CHARACTER BUFFER (ADDRESS IS A MU~Tlp~E OF ~0) 
1 988 
1 989 312 0 IOBUF=3120

• 1 990 
1 99 1 314 0 COMElN= I0 8UF~20 ICOM MAND " lNPuT 8UFF~R 

.... - ;...

199 2 I-~-"-------·-·---~-~-------·----~~------~--~~~~·-~-~~--.-.---"~.-~~/ ___ .-_~~ ___ W _____ "_.___ ._~ ______ ~~ ___ ~ _____ ;~_~~_~~~ ____ -._~~~.~~~~ 

1 9 9 3 
1 9 94 
1995 32 06 COMEOVT =C OMEIN~46 
3. 996 
1997 
1998 32 ~) 6 *COMEOUT 
1 9 9 9 
2000 
20e 1 
2 ~H?2 3206 000 0 F'RST, o ITEXT P01NTER 
2003 320 7 0(3021 21 000 IDUMMY LINE: NO, 
2 00 4 321 0 034 (21 0340 IT1T~E Q FOCA~~8 
20e5 3211 0 617 0617 IPO 
20e6 3212 21 3 12' 1 0301 ICA 
2130 7 3213 1455 1455 IL,. 
2 ~ea 3214 704 0 7040 18 
2 0~9 3215 4214 0 4 21 40 
2e10 3216 7715 771.5 IDUMMY e.R, 
2011 
2012 ITO SAVE TEXT ,SAVE C(8UFR), C(~ASTV). AND ec FRST TO C(~UFR~~ 
2013 IWITH ODT~JR46. THE TAP ES MA Y BE TOGETHER WITH 
2014 ITHE SYMBOblC DUMP LAST : FOCA~ • PLoAT + OIA~OG I 

2015 ILOADING THE LAST SECTION MAY BE CONS'QER~~ OPT10NA~. 
2 0 1 0 
2017 
2018 
2019 3217 BUF'8EG= . ITEXT a~FFER §TARTS HERE. 
2 21 20 
2021 
22122 
2023 

• 
• 
• 
•
• 
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• /F"CCAL;.a V142 
• 

• 
2024 
2025 437 0 
2026 
2027 437 0 1155 01, XINT~3 ISTAR!ING ADDRESS 
2028 4371 137 0 BEGIN , TAP 01 IIN1TIA~I~E ANY 8"PAMI~Y COMP~TER, 
2029 I-------~-.-·-----~-~---------.~-~~.-.~~----.--.~-~~~~ ~-~-.--~~-.-~-~ 
2030 4372 3176 OCA START ... 1 
2031 4373 61.42 6142 'CL.EAR f,H.IS 8, (~JMP ATES~~)~POR TS~88~ 
221 32 4374 6£:;77 6rJ77 ISET iNTENSITY ~EVEL. 310 
2033 4375 615~ 6152 /CL.EAR CPT 
2 0 34 4376 6762 6762 ITC 01 
2035 4377 6012 621.1,2 ICkEAR PC02 FOR POP~5 
20 36 44 00 6346 6346 leL-EAR l..4B'IlI8 
221 37 44101 6032 KCC IREAD~K START 
2038 44102 73 00 Cl"A Cl,,1., 

... .. ...
2039 /---~---.-------------------.----~----~-------------~-.---.-.-~---~~.2040 44 03 3414 DCA 1 FLTXR 
221 41 4404 205 7 IS~ CNTR IINITIA~l~ED BY kOAD. 
20 42 44 105 5203 JMP • ~2 ICI..EAR JNPUT BVFF~R 
221 43• 221 44 /TEST FOR COMPUTER TYpE 
2045 • 
2046 4406 72110 0 NOP 
2047 4407 700" NOP 
2048 4410 1370 TA r.> POPS ITEST ~qR PDP,., 
2 0 4 9 4411 30021 DCA 00210 
2050 4412 7040 04, CMA 1~INC~8 OR pOp~12? 
221 51 4413 61 6 7 6167 ISET I..INC AC~ - (IN1TS AND KIL~~ 3~8) 
2052 4414 72 00 Cl"A 
2053 4415 6171 6171 tREAD 1.1NC AC 
2054 4416 76521 SNA CL.A

• 221 55 4417 5226 ,JMP T12 
2056 • 

• 
221 57 4420 1365 TAO P7 
2056 4421 6141 6141 
2 0 5 9 442, 1366 TAD P2 •2060 4423 61 11 1 6141 
2061 4424 72 00 CL,A 
2062 4425 5314 JMP ATES+l IYES 



• • 
• • 
• • 
• • 
• • 

•• 
IF"O CAL:8 PAL1 0 V142 18.JAN",,74 ;1.5'51, PAGE ~0• 

2063 • 
20 64 4426 6141 T12, 6141 IElECOME A \"INC 
20 65 4427 ~0 17 001 7 ICOMPl,.EMENT AC 
2 0 6 6 443 0 000 2 0002 IBACK 10 a MOOE 
2 0 67 4431 7001 lAC ISET !O i!ERO JF pDp~1.2 

2 ~ 6 8 4432 7650 SNA CLA 
2069 4433 5314 J.MP ATES+1 
2070 
2071 4434 5246 JMP ,+'1.2 
2072 4435 1106 TAO P177 ISET UP FOR 8K L COMMAND 
2 0 7 3 4436 3640 DCA 1 .'t2 ITO R~STAR" F'OCAL8 
2 0 74 4437 5310 JMP ATES,.,3 
2075 4440 1351 XADC"'6 
2076 4441 7000 NOP 
20 77 4442 7000 NOP 
201 S 4443 7000 NOP

• 2079 4444 7000 NOP 
20 80 4445 5314 J.MP ATES·l 

• 
208 1 
2082 4446 7354 7354 IN\..37~~ 
2083 4447 :L367 TAD PDP81 ns THIS A POpt'l8/1 OR S/L? 
20.8 4 44 5 0 765(() SNA CL.A

• 2£1 85 4451 5265 JMP ATEI 18/J 
2086 44 52 7344 7344 INL,7776 
2087 4453 1366 TAO P2

• 20 8 8 4454 7650 SNA aLA 
20€9 4455 5314 JMP ATES"'l la/L. 

• 
20 9 0 
20 91 4456 1100 TAO CCR+1 IPOFle8/S 
2 0 92 4457 3764 DCA t 06 IS(TU~ PARITY~~RROR ~A~T 
(.' 093 4460 1327 TAO OOUT"'l~ ICORR~CT REAO;R WAlT

• 2094 44 61 3763 DCA I 05 
2095 4462 5313 JMP Aj'ES 

• 
2 0 96 4463 2]61 PDP5X , lSi: 1 02 IINCREMENT IN!ERRUPT RETuRN 
2 0 97 4464 5314 J~lP AiES"'l 

• 
• 
• 
• 
• 
• 
• 
• 
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I 

• 
• IF' DCAL .: a PALl el V142 18 '"'1JA N"'74 

• 
2098 4465 6046 ATEI, TL.S 
2 0 99 446 6 6~00 G8\,.. 6000 
2HH1 446 7 62100 6 121 0 121 
2 1~1 44 721 60021 6 1210121 
21 02 44 71 6 2)121121 6 000 
21123 
21e4 44 72 6000 6 121 00 
21e5 447 3 6000 6121 121 121 
21 e6 4474 6000 600121 
21 e 7 4475 6 210 21 6021121 
2 1k~a 4476 20 57 lSi! CNTR 
21e9 4477 6041 T5F' 
211 0 45021 5266 JMP G8~ 
2111 450 1 53t4 JMP ATES+1 
211 2 

• 
2113 
211 4 450 2 1362 TA D PDP 
211 5 450 3 4371 JMS I..OOKUP •211 6 450 4 774 0 SMA S~A CL.A IMONITOR It\ U~E1 
211 7 4 51215 ~235 J MP T12.7 
21 18 450 6 57 07 JMP X ,"1 IYES 
211 9 450 '7 22j,4 ERT IERASE A~L ANO PROCEEO 
212 0 45;), 0 1352 TA O \.,.BAY I N O~SE r UP FcA L COMMAND 
212 1 4511 37 53 DCA I 1.,8AX ITO RETURN TO COMMAND MOCE 
21 22 4512 57 07 JMP I ~ .. 3 IERAS; - ALI.. ANO PROCEEO 
21 23 4513 74 02 ATES, HI.,T 
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I 

PAl-HI v142 18,.,JA N .. 74 1.5;5~ PAGE '2• IF'O CAL~a •212 4 
212 5 IINITIALIlE THE DIALOGUE 
212 6 
2127 4514 6046 TI..S 
212 8 4515 600 1 IQN IENABL.E IN"ER~UP" 
212 9 4516 454 0 PUSHJ 
213 0 4517 W421 00.1 
2131 4520 6002 IOF' 
213 2 IRETAIN EXP d"OG. ATN ? (256) 
213 3 IRETAIN SINE,COSINE? (126) 
2134 IXF' = +3,(NO) ~l(YES) 0(YES~ 
213 5 45 21 1360 TAO XF 
2136 4522 4;511 JMS bOOKUP 
2131 4523 7450 SNA 
213 8 45.24 5344 JMP COUT INO OIA~OGUE EXEeV'EO: /.. 

2139 4525 7710 SPA CL.A 
2140 4526 1366 TAO P2 IOEL.ETE EXTENC~O 'UN~TIONS 
2141 4521 1120 TAO M5 I(OOuf~;5 JOR ~/S ~EAO~~) · 
21~2 4530 32157 DCA CNTR 
2143 4531 1354 TAO F'NPT 
2144 4532 321;1.1 DCA XRT 
214 5 4533 1355 TAO ER5 
2146 4534 343.1 DCA I XRT Ise:T rH~ T.BL.~ 
2147 4535 2057 J.$l CNTR 
214 6 4536 5333 JMP • . 3 
214 9 45 37 1360 TAO XF' ICORRf;~I 8UF'P~R p~OTeCT 
215 0 4540 43 7 ;1. JMS I..OOKUP 
2151 4541 1710 SPA CL,A 
2152 4542 1104 TAO P7600 1(·20~' 
2153 4,43 1356 TAO 8PXX 
2154 4544 1357 OOUT, TAO 8P)( 
215 5 4545 3035 DCA BOr'l'OM 
2156 4546 5302 JMP ATES~1~ 
2157 45 47 7402 Hl".i 

• 
• 
•

• 
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• IF"OCAL.,..8 PAI,,1 0 V142 18e,JAN-74 

215 8 

• 215 9 4550 6313 1..8A, 63",3 
216 0 4551 6307 L.8B, 6307 •2161 4552 5177 1,.8AY, JMP START 
2162 4553 7526 1..8AX, PRNTS"1 
2163 
2164 4554 04131 F'NPT, FNTABF*5

• 2165 4555 2725 ERS, ERRQRS 
2166 4556 135613 BFXX, TGOeF'EXP/W!THOUT 
2167 45 57 4617 BFX, F"~)(P1I'l1 IWITH •

• 216 8 4560 3006 XF, 30136 IX,F 
2169 45 61 2661 02, EXlTJ IINTERRUPT EXI! •217 0 4562 2004 PDP, 20~4 IP,O

• 2171 4563 6322 05, HREAOe1 
~1?2 4564 2654 06, EX1!·6 •2113 4565 0007 P7, 7

• 2174 4566 02102 P2. 2 
2175 45 67 40132 POPSl, 4002 IC-3776) •2176 45721 4462 POPS, POP5X1I!1.

• 2177 4571 2344 LOOKUP, OOTJR+OMUL!4·E NO·RECOVX·PSIN 
2178 4572 30 61 DCA AOD •2179 4573 4540 PUSHJ

• 218 0 4574 1437 GS1 
2181 4575 2030 lS~ PTl •2182 4576 1430 TAO 1 PTl 
2183 4571 5771 JMP 1 I..OOKUP 

.. -. ... ........ • .... • .tI ,,_

2184 I-·----~--~-··--.-~----·------~--~~---~-~--~-".~., +- , ~~~~ -·-·-.~·~~~.~~~8.....• ,.... ,&. •• 
2185 

•
I---~--~--~---·---~-·---·-~----~-~~-"-~~~--~--~~--~~~~.--~.·--H·~~~.~• 2186 
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• 
IPOCAL;a PAL,10 V142 16!'OJAN~74 1525t PAGE ~4 •2187 6321 *6321 ISTUC/< INTO THE FLOATIN~ pDINT PACKA6E, 

218 6 
2189 6321 f,!l000 I-IREAD, 121 
219 0 6322 1105 TAD M2f21 ITAO M5 FOR als 
2191 6323 3343 DCA HSWITC 
2192 6324 112137 HREAD2, TAD HINBur I(RSF) "!WHEN QeBU~GIN~ 
2193 6325 7700 SMA CL,4 I(SKP) 
2194 6326 5364 JMP HSGO 
2195 6327 22132 lSi! flo ISKIP IF oUT Of 'TAPE 
2196 6330 5324 JMP HREAD2 
2197 6331 2343 lSi! HSWITe 
219 6 6332 5324 JMP HREAD2 
219 9 6333 4343 JMS HSWITC I\..EAVES LINK tE.RO 
22 00 6334 1013 TAD POI..XR I < PRST ? 

• 
22 01 6335 1376 TAO HTST 
~2 e 2 6336 763121 Si!k CLA 
22e3 633'1 4566 ERROR3 IDIRECT COMMAND 
22 e4 63 40 4343 JMS HSWITC 

• 
22e5 63 41 51 77 JMP START 
22 e6 6342 0212 IBAR 
2227 6343 02)0121 HSWITC, 121 

• 
22 ee 6344 1375 TAD HSPSW IJN1TIALli!E H,S, REAOE;R 
22e 9 63 45 7040 CMA 
221 0 6346 3375 DCA HSPSW ICHANGE STATUS 
2211 6347 71 40 CMA CLL ICbEAR 1..1 Nt< .
2212 6350 3037 DCA HINBUf ICIeEAR BUFFER 
2213 63 51 3,375 TAO I-ISPSW 

• 
• 

2214 6352 744121 Si!A 

•221 5 6353 6014 RFC 1ST ART HARDWARE 
2216 6354 764121 Si!A CLA 
2217 6355 1377 TAD RESTR I(HREAO, 
221 6 6356 1126 TAD PTCH 

• 

221 9 63 57 3152 DCA ROIV I IIR EAPC" 
222 0 6360 5743 JMP l I-ISWPC 1~l"'RETURN ... ", 
2221 6361 4343 HSPX, JMS HSWITC ICOMMAND "*" " SWAP 
2222 6362 5763 JMP I t' "'1 
2223 6363 0611 PROC 
2224 6364 7040 HSOQ, CMA IFETC~ NEXT CHARACTER 
2225 6365 3037 DCA HINBUF 
2226 6366 6016 RPe RRB IPtCK UP NEXi CHARACTER 
2227 6367 01 0 6 ANO Pl77 ICHECK -rCR LEAPER"TRA~~ER,ETC, 
222 8 6370 74521 SNA 
222 9 6 ~S71 5322 JMP HREAD+1 
223 0 6372 1123 TAD C200 
2231 63 73 3066 DCA CHAR /SAVE INPUT 
2232 6374 5721 JMP I HREAD I .... RET~RN~"

• 2233 6375 0000 HSPSW, 0 
2234 6376 4557 HTST. ,.COMEOUT"'l~ 
2235 6377 4144 RESTR, HREAD~CHIN

• 
• 
• 
• , 
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IF'OCAL- 8 PAl,,10 V142 lS .. .,JAN .. 74 1,5:5j. PAGE 5~ 

• 
2236 

•2237 IOISK MONITOR INTERACTIVE COMMANO OPE~ATE~ VIA T~~ KE~BoARO, 
223 8 ITHIS PITS UNDER THE 10D1GIT f~OATING POINT OUTPUT 8Uf.FER, 
223 9 
224 0 7503 *75213 
2241 
2242 75 03 1133 Ll BRARY" TAD erRS 
2243 7504 4327 JMS PRNT8 
2244 7505 10621 TAD BlJFR ITYPE C(C~RS), C(8UfR~,C(~AS!V},C!BOTTOM) 
224 5 75 06 4327 JMS PRNT8 IOCTA~ OUTPUT • COMMA 
2246 7507 1031 TAO I..ASTV 
2247 7510 4327 .)MS PRNT8 
2248 7511 12135 TAD BOTTOM 
224 9 7512 4327 "JMS PRNT8 
225 0 7513 5316 JMP ,!t3 
2251 7514 45 4 5 GETC 
2252 7515 4551 PRINTC 
2253 7516 lki66 TAO CHAR 
2254 7517 1116 TAD MCR 
225 5 75 21Z' 7640 S~A Cl..A 
2256 7521 53t4 JMP ,..,5 
2257 7522 UJ16 TAO TEl"SW 
2258 7523 7640 Si!A C\..A 
225 9 7524 5322 JMP .~2 I(NOP) e WkEN UEBUGGtNG 
226 0 7525 600 2 IOf l*eK* 
2261 7526 5504 "JMP I P7600 1(760~=DISK MONITOR) 1*8K
226 2 7527 02100 PRNT8, 0 
2263 75321 321 32 DCA T1 
2264 7531 1032 TAD f1 
226 5 7532 700 6 RH, 
226 6 7533 700 6 RT~ 
2267 7534 4350 JMS PRINTD 
226 8 7535 4557 RTI..6 
2269 7536 700 4 RAI,. 
227 0 7537 4350 J.MS PRINTO 
227 1 75 40 7~1.2 RTR 
2272 75 4l, 7010 RAR 
227 3 7542 43521 JMS PRINTD 
2274 75 43 435 0 JMS PRINTD 
2275 7544 7200 CL,A 
2276 7545 1077 TAO CCR 
2277 7546 4551 PRlNTC 
227 8 7547 5727 JMP I PRNTS I~ ... RETUHN,.", 
2279 755 0 ~000 PRlNTD, 0 
2280 7551 0356 AND I..P7 
2281 7552 j,ll3 TAD C260 
2282 75~3 4551 PRlN1C 
22 83 755 4 1032 TAO T1 
22 84 7555 5750 JMP I PRINTO I"-RET~RN"''' 
2285 7556 rll00 7 LP7, 7 
22E6 17557-7577 ARE USEO By 6K OVERL,AY /*SK*
2287 PAUSE 

• 
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2280 IFOCAL~8 F~OATlNG POINT PACKAGE 
2289 
2 29 0 ICOPYRIGHT 1971 DIGITAL E~UIPME N T CORPORATIoN 
2 291 I MAYNARD, MASSACHUSETTS ~1154 
2292 
2293 I 
22Q 4 
22 95 
229 6 
229 7 
229 8 IPAGE ~ERO OF THE 
2299 IF~OATING POINT ARITHMETIC INTERPRETER FOR FOCA~ 
2 3e 0 
2~H~ 1 
231Z2 
23e3 210 40 
2 30 4 
23e5 00 4 0 0000 EX1, 0 IOPERAND STORA~E. 
23e6 00 4:1. 001210 AC1H, 0 
23e 7 00 42 121000 AC1L, 0 
23ea 00 43 0000 OVER1, 0 

• 
23e9 

•231Cil 00 44 FLAC:. If~OATIN G ACCUMULATOR 
2311 00 44 0000 EXP, 0 IFIA. 
2312 04 5 0000 HORD, 0 
2313 0 46 1210 00 LORD, 0 
2314 00 47 000 OVER2, 0 

• 
2315 

•2316 0eJ00 SIGNF, 0 IFl"OATIN SIGN 
231 7 
23 1 8 66 0 3 MINSKI, ACMINS INEGATE FLAC ~U8ROUTINE 
2319 2210 4 FISW, 20~4 IOUTPUT FORMAT 
2 320 6724 INTEGER,FIX IFIX tCAC ~ 

• 
2321 

•2322 
2323 
2324 IFlJNCTlONS CONTAINED IN THIS ~ECTION 
2325 
2326 IARTN 
2 327 IFEXP 
2328 IFI.,OG 
2329 IFSIN 
23 30 IFeos 
23 31 IXSQRT 

• 
, 
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I 

• IF'OCAL,-8 FI,.OAiING POINT PACKAGE PAI,.10 V1~2 ,,8"JAN"74 15151 PAGE 51 

2332 IFl.OATING POINT PACKAGE ~ EXPONENTlAL.

• 2333 
2334 1045 GETSGN=TAD FL,AC+1 
233 5 5536 RETURN=JMP 1 EFUN31 
2336 
2337 4620 *46(2lY'+20 
233 8 
233 9 4620 1(ll45 FEXP, G£TSGN ITAKE A8S0l"UTE VAkUE 
234 0 4621 771" SPA CLA 
2341 4622 4724 JMS 1 NEGP 
2342 4623 3W33 DCA T3 IC($I~N)=~l IF I X2<0 
2343 4624 4407 FtNT 
2344 4625 433.3 FMUL, L.G2E 
2345 4626 6675 FPUT I X2 
234 6 4627 001iH~ FEXT 
2347 4630 4453 JMS I INTEGER ITAKE INTEGER PART 
234 8 4631 3325 DCA FLAG2 ISAVE ~OW ORDE~ DATA 
234 9 4632 4407 FJNT 
23~H1 4633 7000 FNOR 
235 1 4634 6676 FPUT 1 XSQ2 
235 2 4635 0675 FGET I X2 
2353 4636 2676 FSUB I XSQ2 
2354 4637 6675 FPUT 1 X2 
235 5 4640 4675 FMUL. I X2 
235 6 4641 6676 F'PUT ~ XSQ2 
2357 4642 1310 FAOO OF 
235 8 4643 6326 FPUT l'EMP 
235 9 4644 0305 FGET CF 
236 0 4645 3326 FDIV TEMP 
2361 4646 2675 FSUB I X2 
2362 4647 1277 FADD AF 
236 3 4650 6326 FPUT TEMP 
2364 46 5 1 0302 FG£T BF 
236 5 46 52 4676 FMUL 1 XSQ2 
236 6 46 53 1326 FAOD TEMP 
2367 4654 6326 FPI,)T TEMP 
236 8 4655 0 67~ FGr;T I X2 
236 9 4656 3326 F"DIV TEMP 
237 0 4657 4321 FMUL TWO 
237 1 466 0 1316 FADD ONE 
2372 4661 012'00 FEXT 
2373 46 62 1325 TAO F'LAG2 
2374 4663 112!44 TAD F\..AC 
237 5 4664 3044 DCA FL.AC 
237 0 4665 2 13 33 ISl T3 
2377 4666 5536 RETURN 
237 8 46 6 7 4407 FINT 
237 9 467 0 6675 FPUT I X2 
238 0 46 71 0316 F"GET ONE 
2381 4672 3675 FOlV I X2 
2382 46 73 0000 FEXT 
238 3 4674 5536 RE.TURN 
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• 
IF'O CAL.:.a Fl.- OATI NGPO ~I T PACKAGE PA~1,0 V142 l,8~JAN"!I74 1,'51 PAGE 58 

• 

23 e4 
23 85 ICO NS TANTS FOR fEXP 
2386 
2387 4675 5322 X2, X 
23 8t3 4676 5326 XSQ2, XSQR 
23e9 4677 121!210 4 Af, 0004 
239 0 47 013 2372 2372 
239 1 47 01 14 02 1402 
2392 47 02 7774 Sf, 7774 
239 3 47 0~ 2157 2157 
2394 4704 5157 5157 
23 95 47 05 00 12 Cf, 0(()12 
239 6 47 06 5454 5454 
239 7 47 07 0343 0343 
2398 471 0 0007 OF, 0"'0 7 
239 9 4711 2566 2566 
24 e0 4712 5341 5341 
24 el 4713 0(()01 LG2E, 0001 

• 
24 e2 4714 2705 2705 
24 e3 4715 2435 2435 
24 fZ4 4716 0(()0 1 ONE . 0001 
24 e5 4717 200 121 2 01210 
24 e6 472 (() 0(()00 0000 
24 e7 4721 0002 TW O. 01302 
24 28 4722 2(()00 212100 
24e 9 4723 0000 0000 
24Hl 4724 5163 NEG P. F' NEG 

• 
2411 

•241 2 4725 0000 FLAG2, 0 
241 3 4726 0000 TEMP, (21 

2414 4727 13000 0 
241 5 47 30 0000 
2416 4731 ~000 0 "" 

• 
2417 

•241 8 

I 
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• 
• IF"°CAL':' S FL OAT ING POI NT PACKAGE PAt.,1 0 V1~2 l8"',,)AN-"'i'4 15J5t PAG£, 59 

24 19 
2 42 0 IMAIN ALGORITHM F'OH ARCTANGENT 
242 1 
242 2 4732 44 0 7 ARCAL-G, FINT 
2 423 4733 06 75 FGET I X2 
242 4 4734 4675 FMUL I X2 
242 5 4735 6676 FPUT I XSQ2 
2426 4736 4374 FMUL. BET2 
2 427 4737 l:.Fl FAOD BETl 
2428 474 21 4676 nllJl" I XSQ~

• 2429 4741 1366 FAOD BETl 
2 43 0 4742 6326 FPUT TEMP •2431 4743 0363 FGET AI.F2 
2432 4744 4676 FMUL 1 XSQ2 
243 3 4745 136 21 FADD AL,F1 
2434 4746 4676 F'MUL. I XSQ2 
243 5 4747 1355 rADO AI..Fl 
243 6 47521 467 5 FMUL I X2 
2 431 475 1 3326 FDIV TEMP 
2438 4752 0000 F~XT 

243 9 47 5 3 57~4 JMP J t ' +1 
244 0 4754 5 212 4 ARCRTN 
2441 •2442 

• 
2443 

•2444 ICONSTANTS ~ FL,OATJNG ARC TAN~ENT 
2445 4755 02100 ALFl, 0000 
244 6 4756 2437 2437 
2447 4757 1643 1643 
244 6 47621 7777 ALF1. 7777 
2449 476 1 330 4 3304 
245 0 4762 4434 4434 
2451 4763 7773 ALF2. 7773 
2452 4764 3306 3306 
2 453 4765 5454 5454 
24 54 4766 001210 B E1'~, 012100 
245 5 4767 2437 2437 
2 456 47 70 16 46 164~ 
2457 4771 01211210 BET1. 121000 
2458 4772 2427 24g; 
24 59 47 73 2323 2323 
246 0 47'14 777 5 8ET2, 7775 
2461 4775 3427 3427 
2462 4776 7 21 52 7052 
2 463 
2 464 
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15;51 PAGE 60.. IFO CAL; a FL OATING POI NT PACKAGE PAh10 Vl~2 •24 65 
2 4 6 6 I-----------~_.---~-.---~--------~-_--~_~-_~;---~---w- ----8-

.. 2467 I-----~-~---·-·---~-~-~-----------~-------·-~---~---~- ---~.-~ •2460 IF~OATING POJNT ARC TANGENT 
2469 
247 0 5000 •2471 
247 2 5000 1 0 45 ARTN, GETSGN ITAKE ABSO~UTE VA~UE 
2473 500 1 771 0 SPA CLA •247 4 500 2 4363 J MS PNEG 
2475 500 3 30 33 DCA T3 
247 6 500 4 44 0 7 FI NT •2477 5 00 5 6635 FPUT I X1 
2478 5 00 6 2637 FSUB 1 CONi 
2479 500 7 0000 n:XT • 

• 

2480 50 10 1 0 45 GE,SGN 
2481 50 11 771 0 SPA CLA 
24 92 50 12 ~221 JMP GO II..ESS 1HAN ONE. 
2483 50 13 44 0 7 FINT 
24 8 4 50 14 0637 FGET I CONi 
2485 50 15 3635 FOIV I Xl 
2 486 50 16 6635 FPUT I Xi 
249 7 50 17 0000 FEXt 
2488 50 2 0 724 0 CLA CMA 
2 489 50 2 1 3362 GO, DCA FLAG1 ISIGN r~AG OF RESU~T 
2490 50 22 5623 ICA~1.. A\.,GOR PHMJMP J '." + 1 
249 1 50 23 4732 ARC .Ab G 
2 492 50 24 2362 ARCRTN, lSi! FLAG1 IRETURN HERE 
2 4 9 3 50 25 5634 JMP 1 EXI'Tl. 
2494 50 26 44 0 7 FINT 
2495 50 27 6635 FPUT I Xi 
2496 50 30 0 636 FGET I Pt2 
249 7 50 31 2 6 35 FSUB I Xl 
2498 50 32 0000 FEXT 
2499 50 33 5 634 J MP t .+j, 
2500 512' 34 !)3 21 2 EXlTlr EXIT2 
25e1 

•25e2 ICONSTANTS FOR ARCTANGENT 
25e3 50 35 5322 Xli X 
25e 4 50 ~S6 5316 PI2, PlOT 
25e5 50 37 47 16 CONi. ONE .. •2 5e~ 

• 

• 
• 

I• 
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IFO CAL :. a Fl.., OA TING POI NT PACKAGE p AI., Ul V1~2 lS"'JAN"'74 15151 PAGE ~l• 

2Se7 
25128 5040 1045 FLOG, GETSGN IFl,..OATtNG l.OGAHITHM 
2509 513 41 74 50 SNA 
251 0 5042 4566 ERROR3 I~(RO ARG UE MENT FOR LOG 
2511 50 4 3 771 0 SPA C~A 
2512 51344 4566 ERROR3 INEGA Tl VE ARG~MENT 
2513 50 45 44 " 7 FINT 
2514 5046 6756 FPVf 1 TEM 
2!h5 5134 7 263 7 FSU8 I CONl 
2516 5050 00021 FEXT 
2517 50 51 113 45 GETSGN 
25H3 505 2 745 13 SNA 
2519 513 53 5536 RETURN 
2520 5215 4 77 00 SMA CL,A 
2521 5055 526 4 JMP STARTL 
2522 5056 44 07 FINT 
2523 505 7 0637 FGET l CON], 
2524 5060 3756 FOIV I TEM 
2525 521 61 67':>6 FPUT J TEM 
2526 5136 2 210021 FEXt 
2527 506 3 72413 C~A CMA 
2528 506 4 313 33 STARTL, DCA 13 
2529 5065 100 5 TAD P1.3 
2530 506 6 30 44 DCA FLAC 
2531 506 7 7040 CMA 
2532 50 70 1756 TAD 1 TEM 
2533 507 1 3045 DCA F~AC+1 
2534 50 72 313 46 DCA FI.,AC+2 
2535 50 73 3047 DCA FLAC+3 
2536 513 74 700 1 lAC 
2537 50 75 3756 DCA I TEM 
2538 50 76 44A7 FINT 
2539 507 7 4357 FMUL LOG2 
254 0 51021 6635 FPUT I Xl 
2541 51°1 ~ 756 FGET I TEM 
2542 51 02 G637 FSU8 1 CONi 
2543 5l."3 6756 FPI"lT 1 TEM 
2544 510 4 4353 FMU I.. LOG8 
2545 5105 1350 FAOD LOG7 
2546 5:1,0 6 4756 FMUL l TEM 
2547 51 07 1345 FADD L.,OG6 
2546 511(3 4756 FMUL t TEM 
2549 511 1 1342 FADD LOG5 
2550- 511 2 47 56 FMU L 1 TEM 
2551 5113 1337 FADD L4 
2552 5114 4756 FMU L I TEM 
2553 5115 1334 FAOD L3 
2554 5116 4756 FMUL I TEM 
2555 5117 :1.331 FADD L2 
2556 51210 4756 FMU L J TEM 
255 7 51 21 1326 FAUD L1 
2558 512 2 4756 FMU L 1 TEM 
2559 512 3 1635 FA DO I Xl 
256 0 5124 0y.H~0 n: X T 
2561 5125 5634 J MP I EXITl 
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IF'C CAL ';; S F~ OAT J NG POINT PACKAGE PA~10 Vl~2 18"JAN~74 15151 PAGE ~2• 
2562 • 
2563 
2564 5126 0000 Ll, 0000 
2565 512 7 3777 3777 
2566 5130 7742 7742 
2567 51 31 7777 L.2, 7777 
2568 5132 4000 4000 
2569 5133 41 021 4100 
2570 5134 7777 L3, 7777 
2571 51;$5 2517 2517 
2572 5136 0310 C!l3",0 
25' 3 513 7 7776 L4, 7776 
2574 51 40 4113 4113 
2575 51 41 7211 7211 
2576 
2577 ILOGARITHM CONSTANTS 
2578 
2579 51 42 7776 LOG5, 7776 
258 0 5143 2535 2535 
2581 5144 33 01 33V'1 
2582 5145 7775 LOG6, 7775 
2583 51 46 47 4 6 4746 
2584 5147 0771 C!l771 
2585 5150 7774 LOG7, 7774 
2586 51 51 2236 2236 
2587 5152 43 04 4304 
258 8 53,53 7771 l..OG8, 77"71 
2589 5154 4544 4544 
259 0 5155 1735 1735 
2591 
2592 5156 4726 TEM, TEMP 
2593 51~ 7 0000 LOG2, 0 
2594 5160 2613 2613 
2595 5161 44:14 4414 
2596 5162 0000 FLAG1, (2l 

2597 

• 
2598 

•259 9 
26 00 
26 el 5163 0000 FNEG, 0 
26 e2 5;1.64 4451 JMS J MINSKl 
26(23 5165 724 0 CL.A CMA 
26 e4 5166 5763 JMP l FNEG 
26e:> 

• 
• 



I 

26 !Z6 
2607 
26 e B 
26e9 

• 

261 0 
2611 
2612 
2613 
2614 
26 15 
2616 
2617 
26 18 
2619 
262 0 
262 1 
262 2 
2623 
2624 
2625 
2626 
262 7 
26 28 
262 9 
263 0 
263 1 
2632 
26 33 
2634 
263 5 
26 36 
263 7 
26 38 

• 
263 9 
264 0 

• 
2641 
264 2 
264 3 
2644 

• 

264 5 
264 6 
264 7 
264 8 
264 9 
26 5 0 

• 
• 
• 
• 
• 

520121 
52 0 1 
52 121 2 
52 03 
52 121 4 
52 05 
5206 
52 0 7 
5210 
5211 
5212 
5213 
5214 
5215 

5216 
5217 
522 121 
5221 
5222 
5223 
5224 
5225 
5226 
5227 
523 0 
52 31 
52 32 
5233 
5234 
5235 
5236 
5237 
524 121 
52 41 
5242 
5243 
5244 

52121121 

441217 
6322 
0 316 
2322 
012100 
1121 45 
77 4 121 
5215 
1045 
77 1210 
5536 
4451 
70 4 0 
3 1213 3 

4407 
331216 
6326 
1211211210 
4453 
44 121 7 
7 121121121 
6322 
121 326 
2322 
4306 
6322 
2312 
12112100 
1045 
771 0 
5245 
44 121 7 
6322 
12112100 
1 121 33 
7040 
312133 

•
I-~---~---~-~ ___ ~-~-w ________ --- ____ --~_.- __ ;__ ~~_~_.___ ._._~ 
I---·--T------.---~---~-·---~----~----------~-------~- ____ ._~ •IFLOATlNG POJNT SINE AND eOS1N£ 

*52121 0 • 
Feas, FINT leOS(X);SIN(PJ/2~X) 

FPUT X 
F"G~T !ofIOT •
Fsua X 
FEXT 
GETSGN 
SMA Si!A eLA 
JMP MOD 
GETSGN 
SMA el..A 
RE1URN IYES SIN(0)=0 •,J MS I MINSKI 
CMA INOIS)N~pX)=.§IN(X) 

MOD, DCA T3 •IREOUCE X MODULO 2 PI 
FlNT •FDIvrwOPI 
FPUT XSQR 
FEXT 
JMS I l NTEGER 
FINT 
FNOR •FPUT X 
FGET XSQR 
FSUB X 
Fr1UL TWOP 1 
FP l,lT X • 
Fsua PI IX<Pl? 
FEXT •GE TSGN 
SPA CLA 
JMP PCHECK IYES •FINT INO_ ~IN(X~Pl'=pSlN(X)
FPlJT X 
FEXT •TAO 13 IINVERT THE SIGN 
CM4 •DCA. 13 

• 
• 
• 
• 
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IPOCAL..: a Fl. OAT ING POINT PACKAGE PAL.,10 V1~2 ,.8~JAN"'74 15151 ~AGe; 64 •265 1 

265 2 5245 4407 PCHECK. FINT IX<Pl/2? 
265 3 52 4 6 03 22 PGET X •2654 5247 2316 PSU8 PlOT 
265 5 5250 0000 PEXT 
265 6 52 51 1045 GETSGN 
2657 5252 771 0 SPA CI.A 
265 8 5253 52 61 JMP PAL,G IYES 
265 9 5254 44217 F'lNT INO 
266 0 5255 0312 PGET pI ISJN(X)=SIN(Pl~X) 

2661 5256 2322 PSUB X 
266 2 5257 6322 PPUT X 
266 3 5260 00~0 PE .XT 
2664 
266 5 52 61 44217 PAl,.G. PJNT 
266 6 5262 0322 PGET X 
2667 5263 3316 FOIV PlOT 
266 8 5264 6322 ppur X 
266 9 5265 4322 FMUL X 
267 0 5266 6326 FPl)T XSQR 
2671 5267 0332 FGET C9 
267 2 5270 4326 FMUl., XSQR 
267 3 52 71 1336 FADO C7 
267 4 5272 4326 F"MUL XSQR 
267 5 52 73 1342 FADD C5 
267 6 5274 4326 PMUL XSQR 
2677 5275 1346 F"ADD C3 
267 8 5276 4326 PMU\.. XSQR 
267 9 5277 1316 FADD PlOT 
268 0 5300 4322 F"MU\.. X 
2681 53 01 0000 F"EXT 
2682 5302 2033 EXIT2, ISl 13 
2683 53 03 5536 RETURN 
2684 5304 4451 JMS I MINSKI 
26€ S 53 05 ~536 RETURN 

• I 
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IF'O CAL;'S Fk-OATING P01NT PACKAGE PAhl 121 V1~2 18"'JAN~74 '-5;51, PAGE; ~5 

• 
2686 
2687 ICON STANTS AND POINTERS 
208 8 

• 
2689 

•269 0 
2691 531216 12101213 TIo/OpI, 0003 
2692 531217 311 0 3110 
2693 5310 3756 3756 I(J755) .., fOR 4~WORO 

2694 5311 3235 3235 

• 
2695 

•269 6 5312 000 2 PI, 12101212 
2697 5313 3110 3110 
2698 5314 3756 3756 
2699 5315 3235 3235 
270 0 
27 el 5316 0~"H PlOT, 0001 IUSED BY SINE AND eOsINE 
27 e2 531 7 3110 311,0 
2ie3 5320 3756 3756 
27e4 532 1 3235 3235 
27e5 

• 

2i e6 5322 0000 X, 12101210 
21 e7 532 3 001210 121 01210 
27 e8 532 4 0121121121 000121 
27 '1,9 5325 00121121 01211210 
271 0 
271 1 5326 1210210 XS ClR . 121000 
2712 53 27 001210 1211210121 

• 
2713 5330 00121121 121000 
2114 533 1 12101210 12101210 
271 5 
2716 ISlNE CONSTANTS 
2717 
2718 5332 7764 C9, 7764 
2719 53.33 251211 25 01 
272 0 5334 7121 15 701 5 
2721 5335 :1. 042 H'l42 
2722 5336 7771 C7, 7771 
2723 5337 5464 5464 
2724 53 40 5514 55;1.~ 
2725 534 1 61 50 615 0 
2726 53 42 777 5 C5, 7775 
2727 534 3 2431 2431 
272 8 534 4 5361 5361 
2729 5345 4736 4736 
273 0 534 6 0£100 C3, 0000 
2731 534 7 5325 5325 
2732 53 50 041 4 04,,4 
2733 53 5 1 3167 3167 

• 
2734 

•2735 lE ND OF EXTENDED FUNCTIO NS, 
2136 

• 
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PAGE 66 •273 7 
27 38 
2739 I-----------·-~---~-.---------------"---~---;---~---.- ~---.-~
274 0 I------~----------~-------------------~-----~-----~-~- ----.--
2 7 41 I ~ I NPUT/OUTPUT ROUTIN(S FOK THE FOCAL 
274 2 /FLOATING POINT PACKAGE, 
2 '1 43 
2744 
274 5 lI N THE COMM~NTS BELOW;~ 
214 6 I F = NUMBER OF DIGITS TO BE OUTPUT =FJSW 
2747 I 0 ~ NUMBER or OECIHA~ P~ACES . =DECP 
27 48 I E = DECIMA~ EXPONENT - =BEXP 
274 9 / P = NUMBER OF PLACES REMAINJNG TO 8~ 
2750 / PRI NTED BEFORE OECtMA~ ~OINT 
27 51 

• 
2752 

• 
• 

27 53 
2154 
2 755 DIGITS=6 
2756 
2157 

• 
275 8 5400 0000 TGO. o 
27 59 540 1 3334 DCA SCOUNl' ISAVE MAX~ NUMBER OF DIGITS AVAIL,A8L~ ~ 
216 0 54 0 2 ;1. 13 52 TAD F"lSW 

• 
2761 540 3 4557 RTL,6 
21 62 540 4 tZl 122 AND P'77 
276 3 540 , 3032 DCA T1 

• 
2764 54k:l 6 121 32 TAD 11 
276 5 540 7 7 (0 41 CJA INa, ~OMPUTE FJEL,D Sl~ES 
27 66 54 121 745 21 SNA 
2767 54 11 1326 TAO HO 
2168 54 12 3335 DCA F'COU NT 
276 9 54 13 121 52 TAD F"ISW I(JHP FPRNT) ~ FOR NO ROUNOGIN, 
27721 5414 745 0 SNA IF~OATING OUTPUT? 
2771 54 15 5241 JMP R6 IYES, -RQUND OFF TO MAX,NO, P~4CgS 
2172 5416 0122 AND P77 
21 73 5417 3333 DCA DEep 
277 4 54 20 1335 TAD FCOU NT 
2775 5423- 1333 TAO DECP 
27 76 54 22 7 5 1 0 SPA I F... O > " ?

• 2177 54 23 523 (0 JMP •• 5 IYES 
277 8 5 424 724 0 CL,A CMA INO, 

• 

27 79 54 25 1032 TAO T1 
27 80 5 4 2 6 3 333 DCA DECP IMAKE 0 = F,..l 
27 8 1 5 427 7 13 4 0 CMA 
2782 54 3 0 1033 TADT3 ICOMPARE OECIMAL EXPON~NT 
21 83 54 31 7 500 SMA I 1' ... 0 > £1 
27 84 5432 7200 CLA INO, ~OVNO OFF TO IF P~AeES 

• 
27 SS 54 33 121 32 TAO T1 IYES 
27 86 54 34 7 5 ~ 0 SPA I D-+E < 0 ? 
27 €7 543 5 5 2 6 3 J MP FPR NT-2 IYES, NO RO~NOING NEEDED, GO TO PRINT 
2786 54 36 13 26 TA O MD INO, RO~NO TO D+E PLACES, 
2789 54 37 7 500 SMA ITO A MAXI MUM OF 0 PL,ACES 
2190 5 44 0 7 200 CLA 

• 
• I 
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FL OATING POINT4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

• 
• 
• 
• 
• 
• 
4t 

• 

IFO CA L~ a 

2791 
2792 
219 3 
2794 
2795 
2796 
2797 
279 8 
2799 
2800 
2ae l 
2ae2 
2803 
2Se4 
2 825 
2806 
28e7 
2 808 
2Se9 
2 8 1 0 
2811 
2 812 
281 3 
2814 
2 8 1 5 
2816 
2617 
2 8 1 8 
2819 
2 8 2 0 
28 21 
2 8 22 
2823 
2 8 24 
2825 
2826 
2827 
2 8 2 8 
2829 
2830 
2831 
2 8 32 
2833 
2 834 
2 8 3 5 
2 8 30 
2837 
2 8 3 8 
2 8 39 

PACKAGE 

RET, 

FPRNT, 

8 ACK~ 

IN, 

PA~10 V142 

TAO RN02 
DCA T2 
TAO l BUFST 
TAD T2 
DCA. PLCE 
TAO T2 
CIA 
DCA 1'2 
TAD K4 
IS~ 1 PLCE 
TAP 1 PLCE 
TAD OM12 
SPA CI.,A 
J MP FPRNT 
DCA I PLCE 
IS~ 1'2 
JMP DECR 
1St: I PLCE 
IS~ T3 
CLA 
TAD flSW 
SNA CLA 
JMP FI.,OUT 
TAD fCOU N'T' 
TAD T3 
SMA StA 
JMP F'LOUT-l 
TAO DEep 
SMA 
CLA 
CIA 
TAD T3 
CIA 
DCA 1'1 
TAO 1'3 
TAO i1 
SNA CLA 
JMP OIG 
TA O '1'1 
lAC 
SPA CLA 
TAD H2121 IVES, 
JMS aurA 
lSi! T1 
,JMP BACK 
TAO PER 
PRINTC 
J MP BACK 

PAGE ~7 • 
I *ROUND uP .. 
ISAVE - NUHBER+l Of PLACES TO ROUND TO. • 
ISET UP BUFFER ADDRESS AT WHICH 
IROUNDiNG OFF "SHOUL.O START " • 
ISE1 ~p COUNT Of MAXIMUM NUMB;R 
10f CARRIES AL~OWABLE •IL lrT~E EXTRA "ON flRST Di~lT. 
IADD ~ TO OlGlT AT CU~RENT ~O~ITtON • 
ICARRY REQUIRED? 4tINO, ~O TO OUTPUT 
IYES, MAKE CURRENT DIGIT ~ERO 
IBEGINNING or BUFrER REACHEP? 
INO, DECREMENT BUfFER ADDRESS AND. REPEAT •IYES, SET MANTISSA TO 121". . ~ 
ICOMP~~~ATE B~ INCREMENTING EXPONENT •IAUTO-INDEX REGISTER ALREADY SET, ~ *P'~N!*
/ ~ = 0 ? - 
IYES, 0YTPUT AS f~OATING NUMB;R • 
IE > f ? •IYES,9 0 NVERT TO E PORMA! 

I E < f .. O ? 
INO, lAKE P ::: E. • 
IVES. TAKE P ~ F~D • 
ISET Yf:! MINUS P 
1PRINI OD,DaD • 
I P ::: E ? 
IVES, ~RINT OlG IT •INO. 

I P > 1 ? •TAKE SPACE (240~26121~J OTHERWISE ~ERO 
IPRIN! - ~HARAC!ER . 

4tIP CHARACTERS PRINTEO? 
INO . 
IYES, 
IPRINT OEclMAL POINT • 

• 
• 
• 

544 1 
54~ 2 
54 43 
544 4 
544 5 
544 6 
544 7 
5450 
54 51 
545 2 
545 3 
545 4 
545 5 
545 6 
545 7 
5460 
546 1 
546 2 
546 3 
546 4 
54 65 
546 6 
546 7 
54 7 0 
54 71 
54 72 
54 73 
54 74 
54 75 
54 76 
54 77 
5500 
55 0 1 
5502 
550 3 
550 4 
55f2l5 
550 6 
550 7 
55 1 0 
551l 
5512 
551 3 
551 4 
5515 
5516 
5517 
5520 

1327 
31Zl 71 
1731 
1 el 71 
3336 
U J71 
7 0 41 
3071 
1325 
2736 
1736 
J,33 0 
7710 
5265 
3736 
20 7 1 
5321 
2736 
2 e 33 
7200 
1052 
7650 
5356· 
1335 
1033 
7540 
5355 
1333 
7500 
720 0 
7041 
lIZI 33 
7041 
3 0 32 
;1.033 
10;32 
765 0 
5343 
1 0 32 
7 f2)0 1 
7710 
110 5 
4336 
2032 
5303 
1102 
4551 
53133 



• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 

• • 
• • 

• 
IF'OCAL.,; S Fl.- DATING POINT PACKAGE PAI..10 V1 42 :L8'"JAN"74 15,51 pAGE 68 • 

• 
2840 

•2841 552 1 70 40 DECR. CMA IBACKUP TO TOP OF BUFFER. 
2842 552 2 1336 TAD PL.CE 
2843 5523 3336 DCA P~CE 
2844 552 4 52?2 J MP RET 
2845 5525 012)0 4 K4, 4 
2846 552 6 7772 MD. ",OlGITS 
2847 552 7 000 7 RND2 . DIGITS"'l 
2848 5530 7766 OM12, .. 12 
2849 553 1 6150 BUFST, SAOR 
2850 5532 6154 OPUT. DUTOG 
2851 5533 ft(lHH3 DECP, 0 IMODIFIABLE LOCATIONS 
285 2 5534 0000 SCOUNT, 0 
2853 5535 0et00 FCOUNT, 0 
2854 ?536 PLCE=, 
2855 553 6 00Pl0 OUTA, 0 IMOOt~lEO REGlSTERS, 
2856 553 7 4732 J MS t OPU" IPRJNT CI'iARACTER 
285 7 5540 2335 IS~ FCOUN'r IF CHARACTERS PRINTED? 
2858 55 4 1 5736 JMP 1 OUTA INO ... ,..RETURN-,.. 
2659 5542 5600 JMP I TGO IYES, -NUMBER f I NSHED 
2860 5543 721 421 DIG, CMA 
2861 5544 Ui33 TAD T3 IREDU9E E, BY :l. 
2862 5545 3033 DCA 1'3 
2863 5546 2334 lSi! SCOUNf IARE AI.,L SIG. fIGS, USED? 
2864 55 47 5353 JMP ,.4 INO

• 2865 5550 70 4 0 CMA IYES, 
28 66 55 51 333 4 DCA SCOUNT IRESET COUNT TO ~1 
2867 55~2 ?313 J MP IN lAND I.~AVE CCAC) = 0

• 2868 5553 1414 TAP I FLTXR ITAKE NEXT OI~lT FROM BUFf~R 
2a69 555 4 5313 J MP IN 

• 
2870 IDa FLOATING OUTPUT 
2871 5555 72 00 CLA I IF O~TPUT TOO LARGE, 
2872 555 6 4732 F'LOU'T, JMS 1 opur 1PRINT "0" 
2673 555 7 1102 TAO PER 
2874 5560 4551 PRINTC IPR1NT "."
2875 55 61 2200 lSi! TGO ISECOND RETURN 
2876 556 2 1414 TAD I FLTX~ ITAKE NEXT OIq,lT fROM BUFfER

• 2877 5563 4336 JMS DurA IPRINT IT 
2878 5564 2334 lSi! SCOUNT ITE;ST FOR END OF JNPuT 
2879 5565 !:>362 JMP ,,,,3 lAND REPEAT 
2880 556 6 7 040 CMA 
2881 55 67 3334 DCA SCOU NT IOUTPl:!T EXTRA tEROS, 
2882 5570 5363 JMP .",5 
2883 5571 0000 ABSOLV, 0 
2884 5572 1045 TAD HaRD 
2885 5573 3050 DCA SIGNF

• 2886 5574 1045 TAD HORO 
2887 557'3 7710 SPA CLA 

• 
2888 55 76 4451 J MS I MINSKI 
2889 55 77 57 71 J MP 1 ABSO\...V / ..... RETuRN"!
2890 

I 



• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

I 

IFO CAL~8 F~ O ATING POINT PACKAGE PA~1 0 V1 4 2 

• 
2891 

•2892 I-~-·--~~---~-~-------------------~---~-----;--~~----- ------~ 
2893 I---"--~.-"-~-~-:-~-~-------.---------~-----;~~-;---~- ----.--
2894 IDOU BLE PR EC ISION DECIMA~~BINARY 
2895 IINPUT AND CONVERSlON FOR + O ~ ~ XXX.~, 
2890. 
2897 560 0 *5600 
2 898 
2899 5600 00021 OECO NV, 0 

• 

2ge0 56 01 3~46 DCA bORO 
2gel 56k:l 2 3044 DCA EXP I~ER O THE EXPONENT AND 
29 02 56 03 32 4 5 DCA HaRD IINIT1~LI~E FLOATiNG AC, 
2ge3 56k:l4 3047 DCA OVER2 
2ge4 5605 33 1 4 DCA DNUMBR 
2ge5 560~ 3050 DCA SlG NF" 
29f26 56(1 7 1066 TAO CHAR IAkLOW KEyBOARD SlGN CHECKS, 
2ge7 5610 1264 TAD MPL,US 
2ge a 56 11 74 50 SNA 
2g e9 5612 522 0 JMP ,+6 ,I.+'SIGN' GET NEXT 
2 910 5613 1111 TA D M2 ICHECK "" SlGN ' 
2911 5614 76 4 0 S~A Cl..A 
2912 5615 5221 J MP .... 4 
2913 5616 71?J40 CMA IINIT SlG N CHECK TO POSe 
2914 5617 32150 DCA SIG NF 
2915 562£1 4666 J MS l. XINpUT IGET NEXT 
2910 562 1 1 21 66 TAO CHAR IA SPA9E PERHAPS? 
2917 5622 1265 TAO MSPACE 
2918 5623 7650 SNA CLA 
2919 5624 522 0 J MP ,,,4 
292 0 5625 42 27 JMS DECON •2921 5626 56 00 J MP 1 OECONV

• • 

• 



• 

• 
• 
• 
• 
• 

• 
• 
• 
• 

• 

• 
• 
• 
• 
• 

• 
• 
• 
• 

e · 
• IF'OCAL.: a Fl. OATIN G PotNT PACKAGE pAb.10 V1 42 ;l.S"JAN-74 15~51. pAGE. 70 •292 2 

292 3 
292 4 562 7 0000 DECa N, o 
292 5 5630 1066 TAO CHAR ITEST LEAD CHARACTER FOR TERMINATOR

• 292 6 5631 1262 TAD MINE 
292 7 56.32 7650 SNA CLA • 

• 
292 8 5633 5627 JMP I DECON 
292 9 5634 4561 TESTN 
293 0 5635 5627 J,.IP I DEcaN I .... -REIURN!"' • 

• 

2931 5636 52 4 7 .)MP DTST lOT HER 
2932 56.37 1054 TAD SORTCN IN 
293 3 5640 3313 DSAVE, DCA DIGIT IYES 
293 4 5641 4267 JMS MUl-T10 IREMAIN MUST ~0 SINCE OVERP~OW IS CHECK~D 
293 5 5642 2314 IS~ DNUM8R ICO\JNT OIG1TS 
293 6 5643 764 ~ S:A CL"A 
2937 5644 4566 ERROR2 IINPUI~OVERF~OW ERROR 
293 8 5645 4666 JMS I XINPVT 
2939 5646 ~23 0 .)MP OECON+;1, ICONTINUE 
294 0 5647 1066 OTST, TAO CHAR IALLOW A""c 
2941 5650 1112 TAD MINUSA 
294 2 565;1. 771 0 SPA CLA 
2943 56 52 5627 JMP l. DECQN I-"'RETURN." 
2944 5653 1066 TAD CHAR 
2945 56!>4 1263 TAD MJNUSi! 
294 6 5655 7740 S~A SMA CLA 
2947 5656 5627 JMP J DECQN IUSE SIX BITS OF ASCII--R~TURN~-
294 8 5657 10 66 TAO OHAR 

• 
294 9 5660 0122 AND P77 
2 95 ~ 5661 524 0 .,JMP DSAVE 
2951 56 62 7473 MINE, .... 30~ 1(7532).- FOR AMPERSANC 
295 2 5663 7446 MINUSi"!, .. 332 
2953 5664 7525 MpI,..US, 1!"'253 
2954 5665 7540 MSPACE, ~2A" 
2955 5666 0756 XINPUT, INPUT 
295 6 

• 
• 
• 
• 
• 

I 
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• • 
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• • 
• • 
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1 

• IF'O CAL.;a Fh OATING POI NT PACKAGE PAL,1 0 V142 1, 8!'!.JAN~74 1,'51 pAGE 71 •
• 

2957 

•2958 
2959 
296 0 
2961 5667 0000 MUI..T 10 , IRoUTINE TO M~I.. TI p~ Y ~I..AC BY TEN (~0 )• 2962 56 710 104 7 "TAP OVER2 
2963 56 7:1 3043 DCA OVERl • 
2964 56 72 1046 TAD bORD IDOUBLE PRECISION WORD 
2965 5673 3042 DCA AC1L IBY TEN (DECIMAL) 
2966 56 74 10 45 TAO HORO IREMAiN=REMAINOER 
2967 5675 30 41 DCA AC1H 
2968 5676 3312 DCA REMAIN ICLEA~ OVERF~OW WORD 
2969 56 77 4315 JMS MUl",T2 ICAL.L SUBROUTINE TO 
2 97 0 5700 4315 JMS Ml,IL.T2 I M U L. T,l P\., Y 8 Y t \II 0 
2971 5701 433 3 JMS DUBLAO ICAI",I", OOUBL.E ADD 
2972 57 02 431 5 .)MS MUl.T2 
2973 5703 13:1.3 TAD DIGIT IAOD LAST PIGp RECEIVED 
2974 5704 30 43 DCA OVERl 
297 5 5705 3042 DCA AC:t.L 
2976 5706 31a 41 DCA AC'-H 
2 9 7 7 5707 4333 J MS DUBl.AD 

• 
2978 5710 1312 TA O REMAlN IEXIT WITH REMAINDER 
2979 5711 5667 ..IMP I MULTl0 lIN AC~",RE1URN"'~ 
299 0 
2981 5712 0000 REMAIN, 0

• 2982 
29 83 5713 21212121 DIGIT, 0 ISTORAGE FOR Ol~IT 
2984 5714 "0210 DNUM8R, 0 I=NUMBER OF DIGITS

• 2985 573,5 0000 ~lUI., T2 , 0 IMl,)LTIPLY OV~R2, t,ORD, HORD BY 2 
2 986 5716 1047 TA D OVER2 
2 987 5717 71 0 4 c: L.I~ RAt.. ICARRY JNS£RT BIT IS IN L.INK 
2 98 8 5720 3047 DCA OVER2 
29€9 572 1 1 21 4 6 TAO I"ORD 
299 0 5722 7 210 4 RA L. 
2991 5723 3046 DCA !"ORO 
2992 5724 1045 TAO HORD 
2993 5725 72121 4 RAI,., 
2994 5726 321 45 DCA HORO 
2995 5727 1312 TAO RE~1AIN 
2996 5730 72104 RAI" 
2997 5731 3312 DCA REMAIN 
299 8 57 32 5715 ..IMP I MUl.T2 !ti""i'RETURN~'"• 
2999 • 

• 
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IF"O CAL':'S FL OA TING POI NT PACKAGE PAL-l. 1l! V142 lS .. .JAN e 74 15151 PAGE 72 

• 
3 00 0 
3001 
30e2 

• 
30e3 
30e4 

• 

3005 5733 0000 DUBLAD, 0 ITRIPLE PRECt§lON ADDlTION 
30e6 5734 73 00 CLA eL.L. 
30 e7 5735 1047 TAO OVER2 
30ea 5736 UJ43 TAO OVERl 
3 1?H~9 5737 304 7 DCA OVER2 
3 0H~ 574 0 7004 RAI.. 
3011 5741 1 0 46 TAD bORD 

• 
3012 5742 1042 TAD ACiL 
3013 5743 3046 DCA kORD 
3 0 14 5"144 700 4 RAI.. 
3015 5745 1045 TAD HORO 
3£116 5746 1041 TAO AC1H 
3017 5747 3 0 45 DCA HORD 
3018 5750 7 0~ 4 RAk 
3 ~H9 57~1 1312 TA D REMAIN I~n TH OVERFLOW 
312120 5752 3312 DCA REMAIN 
3021 5753 5733 J Mp 1 DUBLAD I"'"REIYRN~~ 
3 ~ 22 
3023 5754 0000 DIV1, IS HIFr OPERANU RIG~T• 
3024 5755 73 00 "CLA eLL. ITRtPbE PRECI~ION • 
3025 5756 1041 TAD ACiH 
3026 575 7 751 0 SPA • 

• 

3027 5760 712 0 Cll CM~ 
3028 5761 7010 RAR 
3029 5762 3041 DCA ACtH 
3 03~ 5763 1042 TAO ACl,L 
30 31 57t) 4 712110 RAR 
3032 5765 3042 DCA AC1L 
30 33 5766 l W43 TAD OVERl 
3034 576 7 70HJ RAR 
3035 57 70 30 4 3 DCA OVERl •3036 57 71 20 40 lS i EX1 

I 3037 577 2 57 54 J MP l DIV1 I-"'RETURN!'''!! 
3038 57 73 57 54 .,JMP 1 DIVl I-"'!RETURN",,"'! 

• 
• 

3039 
I 

• 
• 
• 

• 
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• 
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•3040 
30 41 

/I---~--___ T ~~W---~---~-----------~--~~---~-----~~--~----~•• ___ _______ __ ____ ___ ...... ----w-~___ , ______ ___ ~..-~ w_~ ~_~ ~ ~_~ .~~ ~~ ~~ -._~ 

• 

30 42 
3043 ~600 0 
30 44 
304; IFbOATING OUTPUT CONVERSION ROYTIN~ 
30 46 
3 10 47 610010 01000 FLOUTP, 0 
30 4 8 61Z10~ 1335 TAD PEa 
304 9 6 100 2 4551 PRlNTC I(CLA)~ To SUPPRESS "=" 
3050 600 3 1 045 TAD HORD INUM8~H)0?? 
305 1 61004 77 010 SMA CL.A • 

• 
3052 61005 1334 TAD SMSP 
3 053 6100 6 1336 TAD SMIN .,
3054 6100 7 45 51 PRINl'C 

• 

3095 60 '-10 4753 J MS l ABSOL,2 
3 ~56 60 11 3333 FG02, DCA T3 IIN~TJA~I~E OECIMA~ EXPON~NT 
305 7 6012 1 0 44 TAD EXP lIS EXP 0 ro 41 
3058 61013 75112' SPA 
3059 610 14 5227 JMP F'G03 ITOO LARGE;MU~TIP~Y BY 1/10 
32160 610 15 744 0 SiA 
32161 61016 1341 TAO M4 
3062 6017 77 50 SPA SNA CLA 
3063 6£120 5234 J MP FG04 
3064 60 21 44 10 7 FINT 
3 10 65 610 22 4744 FMUL I PPT'EN 
310 66 60 23 1010010 FEXT 
3067 6102 4 7010 1 lAC 
3068 61025 1033 TAD T3 
3069 6102 6 5211 JMP FG02 
3070 610 27 44 10 7 FG03, FI NT 
30 71 610 310 47 5 2 FMl,Il., I TENP-T 
30 72 6031 0000 FEXT 
30 7 3 60 32 70410 eMA 
3 ~P4 6033 5225 JMP 1",,6 • 

• 



• • 

• • 

• • 

• • 

• • 

IFOCAL.:a Fl, OAfING POINT PACKAGE PAI,.10 V1~2 18..,.,JAN"'74 15,51 f"AGE 74 

• 
321 75 
321 76 6034 37 4 5 FG04, DCA 1 OPT IMU~TlPL.Y By TWO TO pOSITION 81 T~ 
3077 621 35 3746 DCA I REPT ICLEAR OVERF~OW WORD 

• 
3078 6 21 36 1350 TAD SAOR IINti B~FFE,R ~OINrER 
321 79 621 37 3014 DCA F\..TXR 
3080 6040 104 4 TAD EXP ICOMPYTE BITS IN ;5T OlGIT 

• 

3081 6041 71421 CMA CI.I.. 
3082 621 4 2 3354 DCA OUTDG ITEMP COUNT 
321 83 621 43 1343 TAD DCOUNT ISe:'fU~ COUNT OF TOTAL OUTPUT 
30 84 6 21 44 3044 DCA EXP 
3085 6045 4527 JMS 1 DOUBLE IROTATE: OUT THE 1ST 4 BITS 
321 86 6046 2354 IS~ OUTOG 

• 
3087 6047 5245 JMP 1~2 
3088 621 50 1746 TAO l REPT ITEST ~OR 10"'1 5 t 0 ,1",9 
3089 6051 7450 SNA 

• 
3090 621 52 5270 JMP Feos IIGNORE 1ST cERO 
3091 62153 1342 TAO FM12 
30 92 621 54 7710 SPA CI.A 

• 
3093 62155 5264 JMP ,.7 1O,,9 
3094 60 56 7001 lAC 
30 95 6057 3414 DCA J FLTXR IOUTPUT .. l 

• 

30 96 621 60 2044 IS~ EXP ICOUNT - THE DIGIT 
3097 6061 1342 TAO FM12 ICORR~CT R(MAINDER 
3098 6062 2033 IS~ T3 IBUMP OECIMA~ EXPONENT 
3099 6063 72100 NOP 
31e 0 60 64 1746 TAD I REPT ICOMPUTE R£SUL'fAN! OR SECONO OIGIT 
3H~:1, 6065 22133 1St T3 

• 
31'~2 6066 72100 NOP 
3:1,eJ 6067 7410 SKP 
3104 6070 4747 FG05, "JMS 1 M10PT III t t~72X10=~"'t7~" ETC 
3:1,0 5 6071 3414 DCA l FL,TXR 
31e6 621 72 22144 lSi! EXP IAI.,L Dl<?lrS O~rrpUT??
31(;\ '7 621 73 ~2721 JMP .~3 INa' CONTINIjE 
31 08 6074 1350 TAO SAOR IINIT ~ ~~rpER POINTER 
3109 6075 32114 DCA Fl,TXR 
311 0 6076 1343 TAD DCOUNT •3111 60 77 4751 JM5 I ROUND IOUTPUT MANTISSA 
3112 6101Zl 5600 JMP l F'LOUTp IFIXEQ - POI~T DONE-.RETURN~~ 
3113 61 01 1333 TAD CHRT IPRINT '.' E ,t 
3114 61 02 4551 PRINl'C 

• 

• 
• 
• 
• 

• 



! 
4t IFO CAl~8 FL OA TING POINT PACKAGE PA~10 V1 42 15151 PAGE 75 

311 5 

4t 

4t 

4t 

• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

3116 
3117 
311 8 
3119 
312 0 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
312 8 
312 9 
313 121 
3131 
3132 
3133 
3134 
3135 
3136 
3131 
313 8 
3139 
314 0 
3141 
3142 
3143 
3144 
3145 
3146 
3147 
314 8 
3149 
~'315 0 
3151 
3152 
3153 
3154 
3155 
3156 
3157 
315 8 
315 9 
316 0 
3161 
3162 
3163 
3164 
316 5 

6103 
6104 
6105 
6106 
61 07 
611121 
611 1 
6112 
6113 
611 4 
61 15 
6116 
6117 
61 2121 
6121 
6122 
6123 
6124 
6125 
612 6 
6127 
61 3121 
6131 
6132 
6133 
6134 
6135 
6136 
6137 
61 4 121 
61 4 1 
61 4 2 
61 43 
6144 
61 45 
61 46 
6147 
615121 
61 5 1 
6152 
6153 
6154 
61~5 
61 56 
615 7 

1033 
7510 
7041 
3121 4 5 
1 0 33 
77 £10 
1111 
1336 
4551 
1045 
2044 
1337 
7500 
5315 
134121 
304; 
7214121 
10 4 4 
74421 
4354 
12145 
4732 
560121 
2442 
031215 
7763 
0275 
0255 
7634 
01 44 
7774 
7766 
7771 
6275 
57t3 
5712 
5667 
7467 
540V'1 
6271 
5571 
01211210 
1113 
4551 
5754 

IOUTPUT THE EXPONENT •TAO 1'3 ITAKE A8S0~UTE VA~UE OF EXPQN;NT 
SPA •CIA 
DCA HORO ISAVE ... POWER 
TAO T3 IPRINT ~lGN 
S~l A CL.A •TAD M2 
TAD SMlN 
PRtNl'C •TAD HORD 
IS~ ~XP 
TAD Ml.44 •SMA 
.)MP •1",3 

TAO Ci44 
OCA HORO ISAVE TENS AND UNITS 
eM" IOUTPYT HUNOREUS 
TAO EXP •S~A IUNI.e;SS i!ERQ 
JMS ourOG 
TAD HORD IPHINT TWO DIGITS 

. - - ...;.. •JMS t PRNTI 
J~1P l F'LOUTP I"'~RE!URN~" 

PRNTI, PRNT ' •CHRT, 305 IE (0246) - FOR A~PERSAND 
SMSP, 240-255 I 
PEQ, 275 •SMIN, 255 
M144, ... 144 
C144, 0144 •M4, ... 4 
PM12, ~12 
DCOUNT, ~DlGITS~l INUMBER OF OI~lTS OUTPUT •PPTEN, PTEN IIEI 
OPT. DIGIT 
REPT. REMAIN 10VERrhO W fROM INTEGE~ MU~TIP~Y •M10PT, MUhT1.0 
SADR, BUFfER"l 
ROUND, TGO IACTUA~ OUTPUT ROUTI~E •TE NPT, TEN 
ABSOL2, ABSOb V 
OUTDG, o IOUTP~T ONE DIGIT •TAD C260 

PRINl'C 
JMP J OUTDG I-~RETURN~~ • 

IUSED BY 8K • 
• 
4t 

• 
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• 
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• 
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• 

• 
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IFO CAL;8 FLO ATING POINT PACKAGE PAb10 V142 15151 PAGE 76 • 
• 

3166 

•3167 
.. ..

3168 I-----~-------~---~-~-------------~-------~~.---.---·~ --~~.-~
316 9 

• 
I-~---~-------·---~-.------------~~---~.~~~-;--~--~-~~ --~-.-~

317 0 IFhOATING POINT INPUT 
3171 • 

• 
3172 

•3173 
3174 620121 kH~100 FLINTP, 0 'IF C~AC) = 0, US~ CHAR 
3115 6201 764 ~ SlA CL,A IIF C(AC) NON~~ERO • GET NEXT 

• 
3176 620 2 47 06 .,JMS 1 XI N IGET ~lRST CMAR .. 
3177 6203 1 121 66 TAD CHAR IIGNORE LEADING SPACES 
317 8 620 4 1114 TAO M240 
3179 6205 7650 SNA CL,A 
318 0 6206 5202 .,JMP • ..,4 

• 
3181 620 7 47 02 J MS 1 OPCVRT IREAD ~lRST OIGIT GROUP 
3182 621121 1 0 66 TAD CHAR lAND ~ET "SlGNF" 
~183 621 1 1115 TAO MPER 

• 

3184 6212 764 21 SlA CL,A IENOEQ 8Y PERJOD? 
3185 621 3 5221 JMP flGOl 
3186 62 141 47 121 6 JMS I X!N IYES, ~EAD 2AND GROUP 
3187 6215 37 KJ5 DCA l DP N 
~ae8 62 16 47 03 .,.JMS I DCONP 
3189 621 7 17 0 5 TAD J DPN ISAVE NUMBER Of DIGITS IN T~ 

• 
319 e! 6220 7121 41 CMA 1AC 
3191 62 21 3033 FIG01, DCA T3 INO, 
3192 6222 13113 TAD P43 

• 
3193 622 3 30 44 DCA EXP 
3194 6224 4704 JMS l RESOl,5 
3195 6225 4707 JMS 1 1 NORM INORMALl~E FIRST, THEN 
3196 622 6 44 21 7 FJNT 
3191 622 7 6430 FPUT 1 pTl ISAVE N~MBER 
319 8 6230 012100 FEXT 
3199 62 31 10 66 TAD CI-IAR 
320 0 623 2 1301 TAD MINUSE 
32el 6233 764 0 S~A CLA 1,,£,1 R~Al'l IN? 
3202 6234 5246 JMP ENOFI+3 INa • 
3203 6235 47 10 6 JMS l XIN IYES, READ 3RO DIGIT GROUP 
3204 6236 47 0 2 J MS 1 DPCVPT II,E, ~ONVERT OECJMA~ EXPONEN! 
32 05 62 3 7 47 04 JMS 1 RESOb5 
32 e6 62 40 10 47 TAD 0VER2 
32e7 62 41 10 33 TAD T3 IC(SEXP'PLACES TO RIGHT 
3208 62 42 3 121 33 DCA T3 IOF bAST DIGIT 
32e 9 
321 0 

• 
3211 

• 
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• 
3212 

•3213 IC OMP ENSA TE:; FOR OECIMA~ E: XPONEN'fS 
3214 
3215 624 3 4407 ENOFI, FINT IREST~R~ MANTISSA 
3216 6244 04 30 FGET I PT1 
3217 62 45 0000 FExt 
3218 62 46 103 3 TAO 1'3 ITEST D;CIMA~ EXPONENT 
3219 62 47 7450 SNA 
3220 6250 5600 JMP 1 F'LINTP IFINI~HEO~~RETURN~~ 
3221 62 51 77 00 SMA CL,,4 
3222 625 2 5261 JMP f"lG04 
3223 6253 44 07 FINT Ie IS TO THE l,e:,.-r, 
3224 625 4 4275 FMU L PTEN ITJM~~ ~100" 
3225 625 5 6430 FPI,)! I pT1 
3226 625 6 0000 n :; XT 
3227 625 7 700 1 lAC 
3228 6260 5266 JMP .~6 

3229 62 61 4407 FIG04, FINT I IS TO THE RIGHT, 
323 0 626 2 4271 F" MU L 'fEN IMU.L.T'~I.,V By 10 
3231 626 3 643121 FPUT PTl~ 
3232 6264 0000 FEXt 
3233 6265 7040 CMA 
3234 62 66 1033 TAO T3 
3235 62 67 3033 DC ,A '1'3 
3236 6270 5246 J~1 P ENo,,- 1... 3 • 
3237 62 71 000 4 TEN, 0004 
3238 62 72 2400 2400 
3239 62 73 000121 0000 • 
324 0 62 74 01300 0000 
3241 
3242 62 75 7775 PTEN. 7775 
3243 62 76 3146 314~ 
3244 62 77 31 4 7 3147 1(31 4 6) .. FOR 41" WORO 
32 45 6300 3150 315 0 
3246• 3247 63 01 7473 MINUSE, .. 305 1(7532> .. FOR AMPERSAND 
3248 • 
32 49 630 2 5600 DPCVPT, DECONV 
325 0 630 3 5627 OCO NP , DECON 
3251 630 4 7173 RES01.5, RESO~V 
3252 6305 5714 DPN. DNUMBR 
3253 6306 0756 XIN. INPUT 
3254 630 7 7335 INORM, DNORM 
3255 6310 00 4J P43, 43 
3256 
3257 lEND OF FLOATING POINT I NPUT 
3258 
3259 17 FREE 
326 0 
3261 IUSE D By H,S, READ R • 

• 



• 
3262 
3263 
3264 

• 
• 

3265 
3266 
3267 
3268 6400 0000 
3269 640 1 7300 
327 0 6402 32147 

• 
3271 6403 313 43 
3272 6404 1600 
3273 6405 74521 

• 
3274 6406 56021 
3275 640'7 3262 
3276 6410 1262 

• 
3277 6411 k:? 123 
3278 6412 7650 
3279 6413 5216 

• 

3280 6414 11214 
3281 6415 13 200 
3282 6416 32140 
3283 6417 1106 
3284 6420 026 2 
3285 6421 1040 

• 
3286 6422 3040 
3287 6423 1263 
3288 6424 0262 

• 
3289 6425 7650 
329 0 Q426 5231 
3291 6427 1440 

• 
3292 6430 3040 
3293 6431 2200 
3294 6432 7 ~ 42! 

• 

329 5 6433 1040 
3296 6434 32115 
3297 6435 1262 
3298 6436 7106 
3299 6437 7006 
330 0 64421 0107 

• 
33el 64 41 7450 
3302 64 4 2 5267 
33e3 644 3 1264 
33e4 644 4 3262

• 33e5 6445 1662 
3306 6446 7450 

• 
33e7 64 47 5265 
3308 6450 3262 
3309 64 51 1304 

• 
331 0 64 5 2 30:14 
3311 6453 1117 
3312 6454 3057 

• 
3313 64~5 1415 
3314 6456 3414 
3315 6457 2057 
3316 6460 ~255

• 
• 

• 
... , 

----~--
---... ~ • 

'. • 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

... ..\ .... 

I---~--.------~---~--------------~----~-~---·--~--~---, 
I---~-----~---~---~-~-------·-~--~~---~---~-.~·~----~-

I r~OATING~pOINT INTERPRETER FOR ~OCA~, 

F'PNT, 0 
CLA CLl" 
DCA OVER2 I(NOP) e POR 4~WORO 
DCA OVER1 !(NOP) e rOR 4~WORO. 
TAO t FPNT IGET NE~T JNS!RUeTloN 
SNA 
JMP 1 F'PNT IfAST EXIT~~RETURN·~ 
DCA JUMP 
TAO JUMP 
AND 0200 IGET PAG£ aIT 
SNA CI..A 'PAGE 1!ERO? ' 
JMP •+3 IYES 
TAD P7600 INO 
AND FPNT IC(fPNT)0~4 CONTAINS PAGE BIT~ 
DCA AODR 
TAD P177 IGET 7 BIT ADORESS 
AND JUMP 
TAD AODR 
DCA AODR 
TAD lNDRCT IINDIRECT 811':1? 
AND JUMP 
SNA CL,.A 
JHP L,OOP01 INO~GO ON 
TAD J AODR IYES ,DEFER ,W/o AUTo·JNOEX 
DCA AODR 

LOOp01, lSi! PPNT 
CMA 
TAD ADDR 
DCA F\.,.TXR2 
TAO JUMP IGET ~OM~'1ANO 
eL.L. RT\." 
RTb 
AND P17 IGET BITS 0~~,IE OPCnOE 
SN~ 
JMP F~GT 
TAO TABLE ILOOKUP IN TABI"E 
DCA JUMP 
TAO l JUMP 
SNA 
JMP Pl"PT 
DCA JI,JMP 
TAD CEXl 
DCA FL. TXR 
TAD MF'I..T 
DCA CNTR 
TAO I FLTXR2 
DCA I FLTXR 
IS~ CNTR •JMP ,-113 

•, 



• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

331'7 

• 331 8 

JMP 1 JUMP 

,,8"JAN"74 

IGO THERE 

f 

• 
• 
• 
• 

• 
• 
• 
• 

• 
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• 

• 

• 
• 

• 
tt IfO CA L; a FL OATING POINT PACKAGE PAk10 Vl~2 15 151 PAGE; 79 •3319 

332 0 6462 JUMP,tt 3321 

• 
3322 ADOR=EX1 
3323 
3324 646 3 0400 INDRCT, 04':10 
3325 646 4 6573 TABLE, IT,\SI..E 
3326 6465 1303 FLPT, TAD OEXP IEXP TO CADDR)tt 
3327 646 6 5273 JMP 1"5 •3328 64 6 7 13 03 FLGT, TAD CEXP I(ADDR) TO EXP 
3329 6470 3~U5 DCA fl.. TXR2tt 333 13 64 71 7040 CMA •3331 64 72 104 0 TAO AODR 
3332 6473 3014 DCA fl.. TXR ISAVE 'FROMI ADDRESS 
3333 64 74 1117 TAO MF~T 13 OR ~ \NOROS 
3334 6475 305 7 DCA CNTR 
3335 6476 1414 TAO I FL.TXRtt 3336 64 77 341; DCA 1 PLTXR2 •3337 650{3 20 57 IS~ CNl'R 
3338 6501 5276 JMP 1!i!;'3tt 3339 650 2 5201 JMP FPNT+l •334 0 650 3 00 43 CEXP, EXP .. ~ 
3341 650 4 00 37 CEX1, EX1'1!'~tt 3342 •3343 

•3344 6505 4765 FLSU, JMS I OPMINS IF~UB~2 - NEGATE r~E OPERAND 
3345 6506 4770 FLAD. J MS I ALGN IFbAO=l • fIRST A~lGN EXPONENTS 
3346 650 '7 5201 JMP FPNT+1 IRETU~N IF NO - A~I~NMENT IS PO~StB~E 
3347 6510 4772 JMS I RAR2 ITRIPCE PRECISION AOOOITION 
3348 6511 4771 JMS l RARl ISJNCE SIrS ARE SHJPTEO 
3349 651 2 4773 J MS 1 TRAD IRIGHT 
335 0 6513 4767 NORF. JMS I NORM INQRMA~I.~E THE RESU~Ttt 3351 65 14 5201 JMP FPNT+l IHINT;U~E 700X fOR FUNCTIONS, • 

• 
• 

tt • 
tt • 
tt 

tt • 
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• 
3352 
3353 II NTERP RETIVE POWER 
3354 
3355 6515 7 21210 NO P 13 FREE boCATloNS **. ........... 
3356 651 6 72100 NOP 
3357 6517 7000 NOP 
3358 6520 3 21 44 2ERO, DCA EXP IVES 
3359 65 21 3045 DCA HORD 
336 0 652 2 3046 DCA kORD 
3361 6523 3047 DCA OVER2 
3362 6524 52131 J MP F-'PNT+1 
3363 6525 4543 FLEX, PIJSH F' lAC TO A ., PO\tl~R 

3364 6526 ~04 4 FLAC 
3365 6527 4543 pljSHF I SE TUP ARGUMENT ( THE EX f\?ON~N!) 
3366 6530 021 421 EXl 
3367 6~31 45 4 4 POPF 
3366 653 2 004 4 FLAC 
3369 653 3 4453 JMS I I NTEGER ION~Y POSI'flVe.;, INTEGER EXPONENTS 
33 70 6534 751 0 SPA 
3371 6535 5342 J MP ,+5 I(COl,l~~ OIV I O~' 
3372 6536 72140 CMA 
33 73 653 7 3262 DCA JUMP ITEMP STORAGE 
3374 6540 30 43 DCA OVERl I(NOP) - ,; F-'OR 4i!!1WORO 
3375 6541 1045 TA O HORD •3376 6542 764 0 S~A CLA 
3377 6543 4566 ERROR2 1100 LARGE OR NEGATlVE EXPONENT 
337 8 654 4 4543 PUSHF 11NITIA~12E TO ONE. 
33 79 6545 2405 . FI.,TONE 
338 0 6546 4544 pOpF 
3381 654 7 004 4 FLAC 
3382 65512! 4544 POPF 
3383 6551 74712! ITERl, 
3384 6552 53612! J~1 P .... 6 
3385 6553 4543 PUSHF 
3386 6554 747 12! PERl 
3387 6555 4544 POPF 
338 8 6556 12104121 EXl 
3389 6557 4766 J MS l MULT I"MUI..T" 
339 0 6560 2262 lSi! JUMP 

• 
3391 6561 5353 JMP ,"!6 

•3392 65 6 2 52 0 1 J MP FPNT+l 

• 



• 

• 

• 

• 
• 
• 
• 
• • 

• 

• 

• 

• 
• 
• 
• 

I FCCAl~8 P~OAT!NG POIN T PACK AGE PAb10 1 8"JA N~ 74 pAGE ~1 

3393 flHY, J~lS I MUl. "f It1UL, i 1PL, Y 
3394 ..,JMP FPNj+l 
3395 /-~-~---~---------~-.---.--------------~----~-----~-~~ .---.--

• 
33<16 
3397 
3398 6565 7153 OPMI NS , MINUS ~ 

• 

3399 6566 701214 MUL.,T, DMU lT 
340 0 656 7 7335 NORM , DNOHM 
34rll 6570 6623 AlGN, ALIGN 
34e2 6571 5754 RAR1, DIVl 
3403 65 72 6757 RAR2, DIV~ 
34e4 65 73 5733 TRAD, DUBlAD 

• 
34e5 

• 
3406 6573 ITA8 I"E =.",1 
34rP 6574 6506 FI-AD 
34 ea 65 75 651215 n.Su 
3409 65 76 71 121 7 FL.DV 
34H'J 657 7 6563 F\..M Y 

• 
3411 661210 6525 FL. EX 
3412 66121 1 2100121 12101210 
3413 6602 6513 NORF -.
3414 I---~-----·-·-----~-~--------~---~~-~~~----~"--~~---~- ----.--
3415 
3416 661213 12101210 ACMI NS, 121 /ROUTINE TO 90MPLEMENT FLAC - VIA "HlNSKl"• 

~ 

• 

3417 6604 7300 CI..\" CL.A 
341 8 6605 104 7 TA O OYER2 ITRJPLE PREClS10N NEGATJON 
3419 6606 70 4 1 CMA lAC IOF FI.,OATING Ac 
342 0 661217 304 7 DCA OYE;R2 
3421 6610 1046 TA D L.OR D 
3422 6611 7040 CHA 
3423 6612 7430 Si!L. 
3424 6613 71'11 l AC Cll,. 
3425 6614 30 4 6 DCA baRD 
3426 6615 1045 TAO HaRD 
3427 6616 7040 CHA 
342 6 6617 7430 Si!~ • 

• 
3429 6620 7101 l~C eLL 
343 0 662 1 30 4 5 DCA HORO 
3431 6622 56/213 ,,H1P 1 ACMINS • 

• 
3432 

• 
• 

1# 
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• 
3433 

•3434 6623 0000 ALIG N, 0 ISUBRQUTINE TO ALIGN 
3435 6624 12145 TAD HORD IBINA~Y POINT~ 
3436 6625 74 50 SNA 
34:37 662 6 Ul46 TAD k.ORD lIS MANTISSA ~ER01 
343 8 662 7 7650 SNA CL,A 
343 9 6630 5311 JMP NOXl IYES, RESUI"T:aOPERANO 
344 0 663 1 1041 TAO AC1 H INO,IS OPERAND ~ERO? 
3441 6632 745 0 SNA 
3442 6633 1042 TAD AC1L 

• 

3443 6634 74 50 SNA 
3444 6635 1043 TAD OVERl 
3445 6636 7650 SNA CL,A 
3446 6637 5623 JMP 1 ALlGN IYES","RETuRf'Ij"!'
3447 66 40 1/21 40 TAD EXl 
344 8 66 41 7/21 41 eMA lAC 
344'1 66 42 1044 TAD EXP 
345 0 66 43 7450 SNA IARE ;XPONENT~ EQUAL? 
3451 6644 5273 .,I MP AOONE IVES 
3452 6645 321213 DCA ACMINS 
3453 664 6 12 03 TAD ACMINS 
3454 664 7 75 00 SMA INO 
345 5 6650 704 1 etA lNEGATE AND 
3456 66 51 3322 DCA AMOUNT ISAVE - THE OIr~ERENeE 
3457 66 52 1322 TAD AMOUNT 
3458 665 3 1336 TAO l'EST2 
3459 6654 7710 SPA CL.A ICAN THE EXPONENTS BE A~%GN~D1 

• 
346 0 6655 52 75 J MP NOX INO, ~~E LARG;R 0' TH~ TwO. 
3461 665 6 1,21213 TAD ACMINS IYES, SHIFl THE SMAL.LE;R 
3462 665 7 77 00 SMA CL,A 
3463 6660 5265 JMP ASHF'T 
3464 6661 4357 JMS D1V2 
3465 6662 2322 IS~ AMOUNT 
3466 666 3 5261 J MP .~2 
3461 666 4 52 73 JMP AOONE 
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IFO CAL ,., 8 FLOATING POINT PACKAGE PA~1 0 V1 4 2 l S",JAN'l"74 15,51 pAGE 83 •3468 6665 70 40 ASHFT, C~l " 
3469 6666 1040 TAD EXl 
34 7 0 666 7 3040 DCA EXt • 

• 
3471 66 70 4723 J MS I TA Gl 
3472 66 7 1 2322 IS~ AMOUNT 
34 7 ;3 6672 527£1 J MP ,"2 
3474 6673 2223 ADONE, IS~ AL,IGN 
3475 6674 5623 JMP I ALIGN /r·-REIURN .1!l\!l 
3476 6675 Ul 40 NO X, TAO e:X1 IMISSION IMPO~SlB~F.:1 
34 77 66 76 77 0£1 SMA CI.,4 ICHECK FOR SIGN DIFFERENCE 
3418 66 77 530 4 JMP NOX2 
3479 6700 1 0 44 TAO EXP 
348 0 67° 1 77 00 SMA CI..A 
3481 6702 5623 J MP 1 ALIGN I ... *-·RETURN ..... 
3482 6703 5306 J MP , ... 3 I .. ~ 
3483 6'104 1044 NOX2, TAO EXP 
3484 6705 77 00 SMA CI..A 
3485 6706 120 3 TAO ACMINS ITEMP ~TORAGE OF OlFF'ERENC~. BOTH PO' ~x.p OR 80T.~ ' ~EC, 
34e6 6707 7740 SMA S~A CL.A 
3487 671 0 5623 .,) Mp 1 ALIGN 10K (.")- ~R ETyRN- ... 
3488 6 711 1040 NOX1, TAD E;Xl, IUSE I..ARGER 
3489 6'71 2 30 4 4 DCA e:XP 
349 0 6713 1041 TAD AC1H 
3491 6 71.4 30 4 5 DCA HORD 
3492 6715 10 4 2 TAO AC1L 
3493 671 6 3046 DCA I..ORD 
3494 6717 1043 TAD OVER1 •3495 6720 32)47 DCA OVER2 
3496 6 721 5623 J MP 1 AL.IGN 1""R ETu RN~'" 
3497 6722 0000 AMOUNT, 0 
3498 6723 5754 TAG1. DIVl 

• 

... 
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• 
3499 ILEAVE 12 BX" ANSWER IN AC UPON RETURN 
350 0 ILEAVE FLAC AS AN .INTEGER, 
35e1 
351Z2 6724 0000 FIX. 0 IVIA SlNTEGER~ 
35e3 6725 4751 JMS I ABSOL, 
35e4 6726 U,44 TAD EXP ITEST ~OR FRA9TlON 
3505 6727 7750 SPA SNA CLA 
35e6 6730 5353 JMP PIXM IDOUBLE CHECK FOR MINUS ON~. 
35e7 6731 700 1 lAC 
35e8 6732 3 ~ 43 DCA OVER1 
3 5129 6733 1350 TAO P27 IINIT AL,.IGNMENT 
351 0 6734 3040 DCA EX! 
3511 6735 4223 J MS ALlGN 100 TH~ ALlGNMENT TO AN INTEGER 
3512 6736 002 7 TEST2, 0027 IAI-,RE:AUY DONE, (43)"FOR 4""WORO 
3513 6737 21347 lSi! OVER2 
3514 6740 5344 J MP ~.4 
3515 67 41 2046 IS~ I.,ORD 
3516 6742 74121 SKP 
3517 6743 2045 lSi! HORD 
3518 6744 321 47 DCA OVER2 IC~EAR. r~E fRACTION 
3519 6745 4752 JMS I RESOk 
352 0 6746 1046 TAD bORD IEXlT WITH I..OW ORDER RESUL.T IN AC. 
3521 6747 5724 JMP 1 FIX I~"!RETURN., .. 
3522 67513 00 27 P27, 27 •3523 675:1, 5571 ABSO L, ABSOL,V 
3524 67 52 7173 RESOL., RESOl.,V 
3525 67~3 30 44 FIXM, DCA EXP IC\"EM~ EXPONENT 
3526 6754 3045 DCA HORD 
3527 6755 3046 DCA L,ORD 
3526 6756 5344 JMP TEST2"'~ 
3529 6757 00021 DIV2, ISHIFT fI"AC R.I~HT 
353 0 6760 73210 " CI..A CI.L 
3531 67 61 1045 TAD HORO 
3532 6762 7510 SPA 
3533 6763 7020 CMI. 
3534 67 64 7010 RAR 
3535 6765 32145 DCA HORD 
3536 6766 1046 TAD bORD 
3537 6767 713 10 RAR 
3538 677~ 32146 DCA I..ORD 
3539 6771 121 47 TAD OVER2 
354 0 6772 721 10 RAR 
3541 6773 3 ~ 47 DCA OVER2 
3542 6774 22144 IS ~ EXP 
3543 6775 5757 JMP t DIV2 /""'RETURN·",
3544 6776 5757 JMP I OIV2 I- .. RETURN!:!" 
3545 I---.--~~---·--~--~-~--------~--~~..--..-~"- ;- -~~----- ---~.-.
3546 6777 SPECIAL.=. IINPUT CHARACTERS 
3547 6777 0337 337 ILEfT ARROW 
3548 70021 03 77 377 IRYBOUT 
3549 7001 0212 212 ILlf. 
355 0 700 2 03 75 375 IA~T HODE 
3551 7 0k'J 3 7777 ,.1 
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3552 
3553 
3554 

• 
3555 
3 556 
3557 

• 
3558 
3599 
35 60 
3 5 61 
3 5 62 
3563 • 
3564 
3565 
3 566 

• 
• 

3567 
3568 
3 569 

• 
3570 
3571 
3572 

• 

• 
3573 
3!; 74 
3575 
3 5 7 6 
3517 
3578 
35 79 
3 58 0 
3 581 

• 
• 

3582 
3583 
3 584 
3985 
3586 
3 '87 

• 
3588 
3589 

• 
3590 
3 591 
3 592 
3593 

• 
3;94 
3595 
3 596 

• 
3597 
3598 
3599 
36 e 0 

• 36€1 

• 
• 

700 4 
7005 
700 6 
700 7 
70 10 
701 1 
70 12 
70 13 
70 14 
70 ;1..5 
70 16 
70 17 
7020 
70 21 
70 22 
7023 
7024 
7025 
702 6 
7027 
70 30 
70 31 
7032 
7033 
7034 
7035 
7 03 6 
70 37 
721 4 0 
70 41 
7 0 42 
7043 
70 44 
70 45 
704 6 
713 47 
7050 
705 1 
705 2 
705 3 
705 4 
705 5 
705 6 
705 7 
70 60 
7 06 1 
706 2 

0000 
7 00 1 
1 21 40 
4324 
77ie 
4353 
33 0 1 
3300 
3277 
3276 
10 4 5 
3751 
1.0 41 
4752 
0002 
UJ42 
47 5 2 
0003 
10 46 
3751 
3. 041 
4752 
0003 
1042 
4752 
000 4 
5263 
3274 
10 43 
37 5 1 
10 45 
4752 
1300 4 
UI46 
4752 
f(j005 
1047 
3751 
1 0 41 
4752 
0004 
10 42 
47 5 2 
0005 
;'043 
4752 
0006 

PAGE. 85PACKAGE PA~10 V112 • 
DMULT, 

DMULT4, 

• 
• 
• 
• 
• 

WORO • 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

0 IN~ PRECISION MYLTIPLY WITH 
lAC IPRODUCT IN TRIPLE pRECISION
TAD ~x~ IADO EXPONENTS+1 
JMS SIGN IANO DE'ER~lNE SIGN OF ReSU~T 
SPA C~A 
JMS MINUS2 
DCA OATUM~l IINIT1A~1~E R~SU~I 
DCA DATUM .. 2 
DCA DATUM ... 3 
DCA OA'1'UM .. !4 
TAD A - IA*O 
SAVE ISTORE IN MP2 
TAD 0 IsiNG~E PRECI~ION MULTlPLY 
MUb TV 
2 IACCUMU~ATE SrARTING IN #2 DATA 
TAO E IA*E 
MUl"TV 
3 
TAO 8 18*0 
SAVE 
TAD 0 
MUI"TV 
.3 
TAD E /8*E 
MUL,TY 
4 
JMP OMDONE /(DGA OATUM~5)~FOR 4~WORD 
DCA OATUM,.,6 
TAD P - IA*F 
SAVE 
TAO A 
MUb, T Y 
4 
TAD 8 IB*F 
MUI..TY 
5 
TAO C IC*O 
SAVE 
TAD 0 
MUkTY 
4 
TAO E IC*E 
MU\.,TY 
5 
TAO F IC*F 
MUI..TY 
6 
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36 e2 

• 3 617.3 7063 ~3 rH DMDO NE, TAD DATUM-l ICOpY RE:SU~T 
36€4 706 4 3~45 DCA HORD 
3605 7065 1300 TAO DAfUM-2 
3 6~6 706 6 3046 DCA bORD 
3607 7067 1277 TAO DATUM ... 3 
36e8 7070 304 7 DCA OVER2 
36e9 7071 4301 ,)MS MUl..DJV 
361 0 7072 3047 DCA OVER2 I(NOP) fOR ~"WORD!I!I 

3611 7073 56 04 JMP I DMUL.T 1-~RE!yRN~" 
361 2 
361 3 7102 DATUM=, .... 6 II NTERMED I ATE: STORAGE 

• 
• 3614 

• 
• 

361 5 /#6-LOW ORDER RESUL. T 
361 6 /#5 
3617 /#4 
361 8 /#3 
3619 /#2 
3620 /#l ... HIGH ORDER RESULT 
3621 
362 2 73Jlj, ~DATUM"'l 
362 3 
3624 7101 0000 MUl.DIV, 0 ITERMINATE MULTIPLY AND DIVIDE. 
362 5 71 0 2 2050 lSi! SIGNF ICORRECl FOR SJGN •362 6 71 03 4451 .,)MS l MINSKI 
3627 7104 4747 JMS l NORMF ISHIFT \..EF'T 
3628 71 [,;15 70 00 NOP 
362 9 71 06 57 01 JMP I MULDIV I ..... RETURN~~ 
363 0 71 07 1041 FLDV, TAD AC1H 14;OIVIDE 
3631 711 0 765 0 SNA CL.A 
363 2 7111 4566 ERROR2 10IVl~ION BY tERO 
3633 7112 1040 TAD EXl ISUBT~A9T ExPONENTS+1 
3634 7113 70 41 CMA JAC 
3 635 7114 700 1 lAC 
3636 7115 4324 JMS SlGN ISE1 yP SIGNS 
3637 7116 77 00 SMA CL,A 
3638 7117 4353 JMS MINUS2 INEGATE DtVlSOR 
363 9 712 0 475 0 JMS l DIVIDE IDIVIDE. 
364 0 7121 43 01 JMS MU~DIV 
3641 7122 5723 JMP J ,+1 
3642 7123 6401 FPNT*1 



• • 

• 
tt IfC CAL~8 F~ OA TING POINT PACKAGE PAb10 V1 4 2 •3643 

•3644 IrHls SUBROUTINE P~EPARES MUkTIPLy ANO DIVIDEtt 3645 If OR ANY COMBiNATION OF SIGNEO ARGVMENTS AND fOR ~EHO, 
3646 ITHE RESULT OF EITHER IS ~ERO IF f~AC ~ 0, 
3647 IRESULT OF MULTIPL~ IS ~ERO IF tITHER IS ~EROJtt 364 8 /DIVISION BY ~ERO IS CHECKEO 8EfOR~ THIS •3649 IROUTINE JS CALLED, .
365 !21tt 3651 ITHE CAL~tNG AC CONTAINS AN UpDATE ¥A~~E fOR THE •3652 IEXPONENT. THE RETURNING AC CONTAINS T~E ~IGN OF 
3653 ITHE ARGUMENT fOR fURTHER TESTING 8Y ;ACH ROUTINE.tt 3654 •3655 

•3656 71,24 001210 o ITEST ANO SAVE SIGN OF RESU~Ttt 3657 7125 112144 TAO EXP /COMPUTE NEW EXPO NE NT fOR MU~-OlV, 
3658 7126 3044 DCA EXP 
3659 7127 1124 TAD P4000 ILOAD ~000 TO XOR THE SIGN BIIStt 366 0 7130 0045 AND HORO •3b61 7131 112141 TAD AC1,H 
3662 7132 77 1210 SMA C~A IRESUhT MAY B~ iEROtt 3663 7133 70 4121 CMA •3664 7134 305121 DCA SIGNF' 
3665 7135 1045 TAO HORDtt 3666 7136 745 0 SNA •3667 7137 5746 jMP J REV IT IANSWER IS i!E~O, 
366 8 7140 771 121 SPA CLA ITAKE A~SO~UTE VA~UE OF P~AC 
3669 7141 4451 J MS I HINSKI 
367 0 7142 104 1 TAD ACtH 
3671 7143 745 121 SNA IRESULT OF EI1HER MAY 8E lEROtt 3672 7144 57 46 ,JMP 1 REVIT •3673 7145 5724 ..I MP l SIGN 

tt 3674 tt3675 IS1G N Of RESU~T = SIGNF 
3676 /+=-:1,. 
3677 1-= 0 tt 36? 8 •6520 REVIT, ~ERO 
368 0 
3679 

7335 NOR~1F, ONO RMtt 7261 DIVIDE, DUBDIV3681 
3682 • 

•3683 3751 SAVE=OCA I •tt 3684 7256 MP2 
3685 4752 MUI,.TY=.,JMS 1 I 

3686 72 0121 MP4tt 3687 •368 8 12112145 A=F'LAC+l 
3689 1211214 6 B=fLAC+2tt 369 0 1210 4 7 C=F'LAC+3 •3691 00 4 1 O=AC1H 
3692 0121 4 2 E=AC1Ltt 369 3 00 43 F=OVERl • 

tt • 
tt • 

.• 



• 
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• 
3694 
3695 
3696 

• 
3697 
369 8 
3699 
3'70 0 
3701tt 37e2 

• 
37e3 
3'7e4 
3725 
37e6 
3727 
37ea 
37e9 
371 0 

• 
tt 

3711 

• 
3712 
3713 
371 4 
3715 
3116 
3717 

• 
• 

3718 
3719 
372 0 
37 21 
3122 
3723 
3724 
3725 
3126 

• 
• 

3727 
3128 
3729 
373 0 
3731 
3732• 

• 
3733 
3734 
373 5 

• 
3736 

• 
• 
• 
• 

7153 
7154 
71 55 
7156 
715 7 
71 6 0 
71 61 
7162 
7163 
7164 
716:; 
7166 
716 7 
7170 
7171 
717 2 

7173 
7174 
717 5 
71 7 6 
717 7 

0000 
73210 
Ul 43 
7041 
3043 
U l42 
7040 
743 0 
71 01 
3042 
1,041 
70 40 
743 (tl 
7HJl 
3041 
5753 

0000 
1050 
771 0 
4451 
5773 

MI NUS 2, o 
CLA 
TAO 
CMA 
DCA 
TAD 
CMA 
Si!k, 
lAC 
DCA 
TAO 
CMA 
Si!1.. 
lAC 
DCA 
JMP 

RESOLV, 0 
TAD 
SPA 
JMS 
JMP 

I N~GATE OPERAND 
eLL ITRJPLE 
OVER1 
lAC 
OVERt 
AC1L 

GLL. 
AC~L 
AC1H 

eLL 
AC1H 

PRECt~ION 

• 
tt 

• 
• 

J MINUS2 • 
SIGNF •CLA 

I MINSKI 
J RE5.0bV I~-RETURN ~ ~ _ ~ •

I------~~-·---~---~-~---------~---.-~-·---.~.~-~.---~- -~--.~~ 
I-~-------------~-"---------------~---~----- ; -~~:---~- ---~;-~ tt 

MP4. 0 ISlNGLE PRECl§ION. UN~IGNED MU~TIP~Y • "MULTr" ttSNA INa RESULT ADDEO IF aERO 
JMP MP4 I-~REIURN~~ 

ttIFOR EAE I NSERT THE FO~L OW ING! 

1720 3 3206 OCA ,"'3 
17204 1256 lAD MP2 •17205 7425 MQL M~Y 
17206 0000 o 
17207 3253 OCA MP5 •1721 0 75 0", MQA 
1721;1. 3255 OCA MP3 
17212 5227 JMP ,.15 • 

• 
• 
• 
• 
tt 

• 



• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 
• • 

• • 
• • 

• • 
• • 
• • 
• • 

•• 
• IF'OCAL;. e FLOATING POINT PACKAGE PA~10 Vl'12 "6~JAN~74 15151 PAGE 69 

3737 • 
373 8 72 03 3254 DCA MPl 112 BII~ BY ~2 BITS 
373 9 72 04 3253 DCA MP5 
374 0 72 05 1257 TAO THIR 
3741 72 06 3255 DCA HP3 
3742 72 07 7100 CL.l.. 
3743 7210 1254 HP6, TAO MP1 
3744 7211 7 ~ 10 RAR 
3745 7212 3254 DCA HP1,. 
3746 7213 1253 TAO MP5 
3747 7214 7420 SN~ 
314 8 7215 5220 JMP ,-.,3 
3749 7216 7100 CLL. 
375 0 7217 1256 TAO HP2 
3751 7220 72110 RAR 
3752 7221 3253 DCA MP5 ISAVE HIGH ORD~R RESU~T 
3753 7222 2255 ISl HP3 
3754 7223 5210 JMP HP6 
3;5 5 7224 1254 TAD t~Pt ICORRECT I..,OW ORDP.R RE~U~T 
3756 7225 7t1U0 RAR 
3757 7226 3255 DCA HP3 
375 8 7227 1600 TAO J MP4 IPICKUP SCALE FACTOR 
3759 7230 70 41 CIA 
376 0 7231 1252 TAO DATUMA ICOHPYIE AODRESS 
3']61 7232 3254 DCA HPl ITEMP 
3762 7233 1255 TAO MP3 ILOW ORDER PART 
376 3 7234 711210 eLL. •3764 7235 1654 TAO 1 MPl IACCUMUl..ATE 
316 5 7236 3654 DCA 1 MPl 
3166 7237 2254 ISl HPl, 
3767 724121 70121 4 RAb 
376 8 7241 1253 TAO MP5 
376 9 7242 1654 TAO I MP1 
377 'lJ 7243 :3654 DCA 1 MPl 
3771 7244 7420 SNI., 
3772 7245 5600 .,JMP I MP4 INO CARRY~~REIURN·· •3773 72 4 6 22~4 lSi! MPj, 
3774 1247 2654 1St l MPl 
377 5 7250 561210 JMP I MP4 / .... RETURN 
3'776 7251 5246 ,JMP ,'!":3 ICARRY AGAIN 
3777 7252 7102 DAl'UMA, DATUM 
3'77 8 7253 0000 Mp5 . 0 IPRODUCT 
3779 7254 001210 MP1 . 121 IMUI".TfpCle;R 
378 0 7255 02100 HP3,• 3781 7256 001210 Mp2 . "0 IMUl..TIPl"ICANO •378 2 72 57 7764 THIR, ,..14 112 BITS 

,. 



• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 
• • 

• • 

• • 
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• 
378 3 
37e4 
37 85 726 0 7751 MIF, 0'!27 1(",,43) ~ FOR ~ WORD(~7735)
37 86 
3787 7261 0000 OUBDIV, /2 OR 3 PRECIsION OIVlDE 
37 88 7262 32 00 DCA MP4• " •37 89 726 3 3254 DCA MPl 
379 0 72 64 1260 TAD Mlf' IINIT 8l,T COUNTER 
379 1 7265 3255 DC4 MP3 
3792 7266 741 0 SKP 
379 3 7267 4527 DV3, JMS t DOUSI..E ISHIFT FI..AC L.ErT 
3794 7270 71 00 eL.I.. 
379 5 7271 1042 TAO AC1L 1 COM 8.1 N EON E POSlflON AND (~"WORQ, 
379 6 7272 1046 TAD L-ORD 
3797 7273 3256 DCA MP2 ISAVE ~ESU~T 
379 8 7274 700 4 RAL. 
379 9 72 75 1045 TAD HORD IADD OVERFL.OW 
3800 7276 1041 TAD AC1H 
3 8~ 1 7277 7420 SNL, ISKIP IF oVERFI.,OW 
3Srz 2 73 00 53 04 .)MP ,+4 
3803 73 01 3045 DCA HORD IUPOATE FLAC 
3Se 4 73 02 1256 TAD MP2 
38e5 73 03 3046 DCA \..ORO 
3806 73 04 72 00 Cj..A ICI.,EAR AOCUMU~AlOR •3all 7 73 05 1254 TAD MP1 ISAVE OVERFLOW SI!S CJRCUL.ARI.Y 
38e8 73 06 700 4 RAL. 
3Srl9 73 07 3254 DCA MPt 
381£1 731 0 1200 TAD MP4 
3811 7311 700 4 RAI.. 
3812 7312 3200 DCA M~4 

3813 7313 2255 lSi! MP3 ITEST fOR [NO OF OlVIOE 
381 4 7314 5267 JMP DV3 
3815 7315 1254 TAD MP1 IL.OAD H£'SU~TS 
3816 7316 3046 DCA I..ORD 
381 7 7317 1200 TAO MP4 
3818 732 0 3045 DCA HORD 
3819 7321 5661 JMP 1 DU8DIV I(NOP)~"RETURN~-

3820 7322 700 4 RAI.. IEXTRA fOR 4~WORD 
3821 7323 3335 DCA ONORM 
3822 7324 2255 IS~ MP3 ITEST FOR END OF DlVID~ 
3823 7325 5267 JMP DV3 
3824 7326 1335 TAD DNORM 
3825 7327 3045 DCA HORD 
3826 733 0 1200 TAD MP4 
3827 7331 3046 DCA L,ORD 
3828 7332 1254 TAP 
3829 7333 3047 DCA OVER2 
3830 7334 56 61 JMP I DUBDJV I",.,RETURN!'"!') 

• 
MP~ • 

• 
3831 

• 
• e· 

• 
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IF'CCAL. B FL OATING POINT PACKAGE PA~10 V1~2 :t.8~JANl'I74 15,51 PAGE ~1 

3832 
3833 
3834 7335 0000 DNORM, ISUBROUTINE TO NORMA~J~E F~AC• 
3635 7336 4775 '" JMS 1 ABSOl..3 •

• 3836 7337 4366 ,JMS 1E51'4 
3837 73 4 0 1045 TAO HORO 

• 
3638 734,1 7450 SNA 115 MANTISSA::~7 
3839 7342 UJ47 TAD OVER2 
3840 73 4 3 745 0 SNA 
3841 7344 1046 TAO I.,ORO 
3842 7345 7650 SNA CLA 
38 J! 3 7346 5363 JMP EXlT3 IYES 
38 44 7347 1045 TAO HORD 
3845 7350 71 04 RAb eLl., 
38 46 7351 7710 SPA CL.A /WILL. SHIFT 8E TOO FAR? 
3847 7352 5360 JMP ,+6

• 3848 7353 4527 JMS 1 DOUBI-E 
3849 7354 7140 CMA CLL 

• 
3650 7355 1044 TAD EXP 
3851 7356 3044 DCA EXP 
3852 7357 5347 JMP ,~t0 

• 

3853 736 0 4776 JMS J RESDh3 
3854 7361 4366 JMS TEST4 IOON'T L.EAVE 4000 
38 5 5 7362 5735 .,IMP l DNORr., I ..... RETURN:!", 
3856 7363 3044 £XIT3, DCA EXP ISET 10 i!EHQ 
3857 7364 5735 JMP J DNORM I- .. RETURN"",.. 
3858 7365 6757 XRAR2, DlV2 
3859 7366 0000 1£5T4, 
3860 7367 1045 "TAD HORD ITEST ~OR 4000 
3861 737 0 7510 SPA 
3862 7371 7041 CtA 
3863 7372 7710 SPA CLA 
3864 7373 4765 JMS I XRAR2 ISHIFT BACK 
3865 7374 5766 JMP 1 1'ES'T4 1--RErU~N~ .. 
38 66 
3867 7375 5571 ABSOI..3, ABSOL,V 
3868 7376 7173 RESOL3, RESO\..V 

• 

-



• • 

• • 

• • 
• • 
• • 
• • 
• • 

• • 
• • 
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3869 
3870 I-~-~--~~---~-~---~-.-~----------.----~---.-;--~_-~-"- ___ -.-w 

~ -- ......3871 I-~-~---~---·-----~-P-------------~~--~-~..-.---.----- ___ ~.-"
3872 7400 410 7400 
3873 •3874 
3875 IPAGE 18 
3876 
3877 IF I"OATlNG SQUARE ROOT ~UNC" 10N 

• 
3878 

•3879 74 00 44 07 XS QR T, FI NT 
388 0 74 01 6274 FPUt F'PAC1 IVAL.U~ 
3881 74 02 0000 FExT INEWTON'S ~EHtOD IS USED 
3882 74 03 l Z45 GETSGN 
3883 7404 771 0 SPA CL.A 
3884 74 05 4566 ERROR2 INlJMS~R IS NEGATIV~=IMAG~NARY ROOTS 
3885 74 06 1044 TAO EXP Il..lNK 15 : ~ FAOM F'JNT 
3886 7407 751 0 SPA IMATCH THE SlqN WITH l,.INK BIT •3687 741 0 7020 CM~ 
3688 7411 71211121 RAR 
3889 7412 32721 DCA ITERl 'MAK E F~RST APPROX .I MA T I ON 
389 0 7413 74 3121 S~b ITEST I..SS OF EXP 
3891 7414 227121 tS~ l1'ERl 
3892 7415 712100 NOP •3893 7416 1267 TAO SQCO Nl 
3894 7417 3271 DCA JTER1*1 
3895 7420 3272 DCA ITER1·2 •3896 7421 3273 DCA ITER1+~ 
38<;7 7422 1275 TA O FPAC1+;t 
3 8~8 7423 7450 SNA •3899 7424 1276 TAD FPACl112 
3ge 0 7425 7650 SNA CLA 
3911 7426 5265 JMP SQEND INUMBER:/{) 
39!Z2 7427 44 07 CLCU, F"I NT 
3ge3 7430 02 74 F"GET fPACl 
3ge4 74 31 3270 F O~V ITER1 
3ge5 7432 1270 FA DO IfER1 
3ge6 7433 21000 FEXT 
3912 7 

• 
• 
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390 8 
39!Z9 
3910 

• 
• 
• 

3911 7434 
3912 7435 
3913 7436 
391 4 7437 
3915 7440 
3916 7441 

• 
3917 7442 
3918 7443 
391 9 7444 

• 
392 0 7445 
3921 74 4 6 
3922 7447 
3923 7450 
3924 74 5 1 
3925 74 5 2 

• 
• 

3926 7453 
3927 7454 
3926 7455 

• 

3 929 7456 
39~ 0 7457 
3931 7460 
3932 7461 
3933 74 6 2 
3934 7463 
3935 7464 
3936 7465 
3937 7466 

• 
393 8 7467 
3939 
394 0 
3941 
3942 7470 
3943 7471 
3944 7472 
394 5 7473 
3946 
3947 7474 

• 3948 7475 
3949 7476 

• 
3950 7477 
3 95 1 
3 952 

• 
3953 
3954 
3955 

• 
3956 
3957 

• 
• 

724121 
10 4 4 
3044 
UJ44 
704 1 
1270 
7640 
5261 
12145 
7041 
1271 
7640 
5261 
1046 
70 41 
1272 
750£1 
7 £1 41 
700 1 
7700 
5536 
44 0 7 
6270 
0000 
5227 
30 44 
5536 
3£1 l.5 

7470 

0000 
10000 
00121£1 
0000 

olZlel 0 
0000 
0000 
7503 

ROOTGO. 

SQENO, 

SQCON1. 

BUFFER:;. 

ITER1, 

FPACl., 

ENPUNCH 

$ 

CL.A eMA 
TAO EXP 
DCA EXP 
TAO EXP 
CMA UC 
TAO J'fERl 
S~A CL,A 
JHP ROOTGO 
TAO HORO 
CHA lAC 
TAD lTER1,H 
SiA CLA 
JMP ROOTGO 
TAD L.,ORD 
CHA lAC 
TAD ITER1+2 
SMA 
CMA lAC 
lAC 
SMA CL,A 
RETURN 
FINT 
FPUT ITERl 
FEXT 
JMP CL.CU 
DCA EXP 
RETURN 
30~; 

0 

" 
~ 

0 

0 
0 

BUFFE:R+13 " 

IARE ;XPONENT~ EQUAL.? 
INO 
tARE t:1l GH"OROER MANTISSAS EQUA!.,? 

INO 

100 ~OW"ORDER MANT1SSAS AGREE 

IWITHIN ONE BP? 

IADDRESS Or NEXT FREE ~OCATION IN 

•
• 

• 
• 
• 

• 
• 
• 
• 
• 

•10~OI~I! VERSION. 

• 
• 
• 
• 
• 
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• 00fl0 e1111111 11111111 11111111 11111111 11l111j,1 11111111 11111111 11111111 
11111111 11111111 11111111 111111tl l1111111 11111111 111111 ,• 01 1l" •02 e" 11111111 11111111 11111111 l1l111l1 11111111 11111111 11111111 11111111 
11111111 tl111111 11111111 :tl1111;1.1 1.1111111 11111111 11111111 11113.111• 03 fl0 •04 00 11111111 11111111 11111111 1.1111111 11111111 11~11111 11111111 11111111 
11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111• 0 !H~0 •06fl 0 11111111 lll.1l1l1 11111111 11111111 11111111 11111111 11111111 11111111 
11111111 11111111 l1111111 11111111 1111111! 11111111 11111111 11111111• 07 0~ • 
11111111 11111111 11111111 11111111 lll11111 11111111 111111,.1 11111111• 1000 

l1 e" 11111111 11111111 11111111 '-1111111 11111111 11~11~11 11111111 11111111 • 
• 12 ~H' 11111111 11111111 11111111 11111111 11111111 1111113.1 11111111 11111111 

1300 11111111 11111111 11111111 11111111 :l1111111 11111111 11111113. 11111111 • 
14 1Z0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111.111 
15e0 11111111 11111111 j.l!11111 11111111 11111111 l1ll1111 11111111 1~111111 • 

• 16e0 11111111 11~11111 11111111 11111111 1.U.l1111 11'-11111 11111111 11111111 
1 'H~ 0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 ,.1111111 • 

• 20e0 11111111 11l.1.1111 11111111 111111:1.1 11111111 11111111 11111111 13.111111 •2te e 11111111 11111111 11111111 111111~1 11111111 11111111 11111111 11.111111

• 22e lZl 11111111 11111111 11111111 111111'-1 11l-11111 11111111 11111111 l.1111111 •23 00 11111111 11111111 11111111 3.1111111 11111111 111.1111l. 11111111 11111111

• 24 0" 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 •250 0 11111111 11111111 11111111 11111111 11111111 lit11111 11110000 00000000

• 26~ 0 11.111111 111111:11 11111111 11111111 :1,1111111 1111.11'-1 11111111 ll111111 •27fl " 1111111,1 11111111 11111111 11111111 11111111. 11111111 11111111 11111111 

30 00 11111111 11111111 11111111 1111111.1 l1111111 11111111 11111111 11111111

• 310 0 1111111.1 11111111 00000000 o01cHHHJ 0 0 00~0000~ 00000000 00000000 0~000000 •32e 0 02100v)0 11 11111110 00kHH~ 00 0 00000000 00 ~00000 000Wl000121 00012100r;HJ 00001Z1000 
rz0000000 "0 ~"?l'" ~H?J 0 000000130 00000000 00000000 00000000 00000000 00000000• 330 0 •340 e' 

• 350 0 •36e 0 

• 310 0 • 
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400 0 
410 0 

42NII 0 00210000 000 0000 21 021 21 0021210 "021002100 000130000 0210",0000 000210000 00000000 
430 0 11111111 11;1.11.111 0002102100 021000000 00~00000 00000~00 00000000 1.1111111 

440 f2' l1:tl1111 11111111 11111111 '-1111111 llll11!1 11111111 11111111 11111111 
450 0 111111:1,1 11'-11111 11l11lil1 11111111 111.11111 11111111 11111111 11111111 

46e e e0000000 ~ 00'H3 000 11111111 ?1~111"1 11\11111 11111111 11111:1.11 11111111

• 4112J eJ 111111l.1 11111111 11111111 litl1111 111.11111 11111111 1111111l ~1111110 

• 500 0 11111111 11111111 11111111 11111111 l.11111~1 tl:Ll1111 11111111 11111111 
51e 0 11111111 11111111 :tl111111 11111111 11111111 111111. 11 11111110 0~00"000 

520 0 11111111 11111111 11111111 113,11111 11111111 11111111 111l111l 11111111 
530 0 11111111 11111111 11111111 11111111 l111l.111 11000000 00000000 00000000 

5140 0 11111111 11111111 11111111 1.11111:1.1 11111111 11~11111 1111111" 11111111 
55e 0 11111111 111111;1,1 11111111 11111111 11111111 111111:1.1 11111111 11111111 • 

• 560 0 11111111 11111111 11111111 11111111 11111111 11111111 1111111" 11111111 
5'700 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11110000 

• 6QJ0 0 11111111 11111111 11111111 11111111 11111111 11111111 "11~1111 11111111 
610 0 11111111 1111 111 1U.l1111 :tl1111l1 11"11111 11111111 000 0~0~ 1i.l~000000

• 620 0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
6J0 1Zl 1111:1.111 10041' 121 041'0 01111111 11111111 11111111 11111111 11111111 11111111 

11111111 11111111 11111111 :tl111111 11111111- 11111111 11111111 11111111• 6A0 0
650 0 11111111 11111111 11111111 1111111.1 :tl111111 11111111 11111111 11111111

• 660 0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
670 0 11111111 11111111 11111111 11111111 11:1.11111 11111111 11111111 1;1.111111

• 7me 0 11111111 11111111 11111111 '-1111111 11111111 11111111 11111111 11110000

• 710 0 elll1111 11111111 11111111 111111:1.1 11111111 11111111 11111111 11111111 

720 0 11111111 11111111 11111111 '-1111111 11111111 11111111 11111111 1:1.111111

• 730 0 11111111 11111111 11111111 '-1111111 11111111 11111111 11111111 1+.111110 

740 0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
00el l1111 11111111 11111111 111111~1 11111111 11111110 00000000 0~00~000 

• 
• 750 (21 

76e 0 

•770 0 
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• IF'OCAL'; a FL OAT ING POINT PACKAGE PA\"10 V142 ~8"'JAN"'74 15'51 PAGE ~3"'3 

• 
A 0045 C5 5342 DNUMBR 57~4 EXlf3 7J63

6 A8S0L, 67 51 C7 5336 DO 0~20 tX1TJ 2_~; 
ABS01.,2 61 53 C9 5332 OaK 2111 f:XP 00144 
ABSOL,3 7375 CCR 01F7 OONE 2~27 EXTR ?~l~ 
ABSOLV 5571 CEX1 65~4 DOONE 0463 F' 13fc;lA3 
AC1H 130 41 CEXP 65~3 OOUB~f.: 0;'27 FCONT ;1.~f(Ji 
AC1L. 0214 2 CF 47~5 OPCVPT 6302 rcos ;~00 
ACMINS 66 03 eFRS 01 33 QPN 6~05 F'CQUNI 5~3; 
ADD 006 1 eFRSx 0137 OpT 6i45 rENO:' 2261 
ADOR 0040 CHAR 00~6 OSAvE 5640 F"EXP ~~,~
AD ONE 6673 CHIN 21'5 orST 5647 fEXT 13000 
AF 4677 CHRT 61 J 3 OUeOIV 7261 FGQ2 ~~;l.l
AI.F1 4760 CI..CU 7427 DUel-AD 5733 F'G03

• ~~~~ 

•ALF2 4763 CLF 0076 0\,3 7267 PGQ4 ~~3~ 
ALF~ 4755 CNTR 00'7 E 0042 fGQ' ~~7~
ALG N 6570 COk 125 5 ECALl.. 1601 fICO~ ~~2~
ALIG N 6623 COMBOT 0226 ECHOL.§ 1~24 FIGQ~ 6?6~ 
Al.IST 1372 COMBUF 01 32 [fOP 0056 FJNC~ !06'
AMOUNT 6722 COME~N 31~0 EFUN 1743 P1NO~N 4SS;
ARCALG 4732 COMEaU 32~6 EfUN2 1754 F'INO 2246 

' , 
ARCRTN 5024 eOMGO 11~3 EF'UN3 2~~7 r;' I Nf' ,I N ~~3~ 
ARG NXT 1723 COML.S'f 0774 EPUN~' 0136 FtNI<~ ~;3~
ART N ~000 COM"1EN 063.4 E:LPAR 1763 F'INPYT 01.:a 
ASHFT 6665 CON1 5037 END 0~34 PINT 440" •ASK 1202 eSTAR 0225 ENDrl 6~43 f'ISW 0052 
ATE! 4465 D 00~1 ENOLN 4'56 rlX 6~a~ 
ATES 451.3 DATUM 71~2 ENcT 0135 f'IXM 6753 
ATL,IST 1570 DATUMA 7252 ENUM 1732 f'~AC 0~4~ 
ATSW 005 6 DCONP 6303 EPAR 17,,0 F'L.AO (>'06
AXI N 0010 DCONT "4~1 EpAR2 1765 r~AG+ 'l6a 
AXOUT ~21 17 DCOUN1' 61~3 ER5 4555 ft..AG~ 4r~~ 
8 0046 DOTJR 0004 ERASE 2204 r~AR9 2030 
BACK 5503 DESGSW 0026 ERG 2225 FLAR2P 0i2~ 
BEGI N 4371 DECON 56g7 ERI.. 2222 F'I,.DV 1i07 
BET1 4771 DECONV 56~0 ERR2 27~6 F.'I,.EX 6'25 
BET2 4774 DEep 5533 ERRQR2 4566 F'I.Gf i467 
B ET ~ 4766 DECR 55~1 ERROR~ 45~6 FI,.IMIT ~137~ 
SF 47 02 DE\,.ETE 4565 ERRQRI+ 4566 FLlN!P 620" 
BF X 4557 OF 47i0 ERROR5 2725 F'l..lST~ 0~nj 
SFXX 4556 DGRP 0425 ER1 22~4 FL.IST2 0'74 
BO TT OM 01335 DGRPl 04~1 ERV 2217 n.MY- ' 6!;)63
BUFBEG 3217 DIG 55~3 ERVX 2237 FL.OG ,~,@ 
RU FF ER 747 0 DIGIT 5713 ESCA 2532 F~OP 674 
RUFR 0060 DIGITS 00~6 ETERM 1~47 fL..OUT ~;5~ 
BUrST :;531 DIV1 5754 ETERM; 1627 Fl,OU!~ 6000 
C 013 47 DIV2 6157 ETERM2 1655 FI.,PT ~i6' 
C1 00 0k'06 DIVIDE 71ti0 ETERMN 1~44 FI.,SU 65o, 
C1 40 2554 OM DONE 70~3 EVAL 1~13 n.. ,. ONE 2405 
C144 61 40 DMPSW ell~13 EXl 00413 FL.'I'XR 0~1~ 
C2 00 0123 DMUl.1' 7O,,4 EXIT 2~46 FL.,'I'X~2 0~1~ 
C2 60 0113 f)MUL.,T4 7036 EXlT:t, 5034 F'L,TtE:R Z407 
C3 !>346 DNORM 7335 EXlT2 5302 FM12 ~~42 

• 



• • 
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IF'OCAL~ 8 FL. OAT ING POINT PACKAGE PAL,10 V1~2 l8"JAN"74 15;51 PAGE ?3,",4 

f NEG 51 63 IF 1013 LORD 0046 NORM 6:;6'7 
FNOR 7000 IFl, Ul35 LP7 7556 NORME 7147 
FNPT 4554 IF3 10~5 LPRTS! 2035 NOX 66'75 
f NTABF 03 74 IGNOR 0217 M1 00 0101 NOX1 671i 
fNi ABL 21 65 Il,..lST 0771 M10 PT 6,.47 NOX2 670~ 
POR 104 1. IN 55j,3 Ml:1. 0121 01 4370 
F'OUTPU 0130 INBUf 00~4 M12 2~~3 02 ~~6~ 
rPA Cl 7474 lNDEV 00~4 M1 37 2357 04 ~~l~ 
rp NT 64 00 INORC1' 6463 M1 40 2556 05 41>63 
rPR NT 5465 INFIX 24~1 M1~4 6137 06 ~~6~ 
fRST 32 06 INklST 05713 M2 0il1 OM12 5~30 
FRSTX 3215 I NORM 63~7 M20 0lel5 ONE ~~,,~ 
FSI N 52 05 I NPUT 0756 M2 40 0114 OOUT 4'44 
rx IT 0000 P-JP~TX 0271 M2 6 0 :l,~?6 OP 3~1'. ' . 

• 
Gal 4466 INSUB 0036 M271 1~<7 OPM1NS 6~~' 
GECAll 146 21 INTE.GE 0053 M4 6141 OPNEXT 1622 
GENt.) 2334 INTRPT 2603 M40 2356 OP"A~C "73~ 
GERR 03 40 IOBUF 31213 M5 0120 OPTA~ 2~63 

~. - .... 
GETl 2330 IPART 10~0 M77 0103 OPTRI ?~6~ 
GETJ 23 4 5 IRETN 0227 M8AEAK 2602 OPTRO ~~~~ 
GETARG 1403 IT AB,"E 6573 MCOM 1136 OPI,JT 5~32 
GETC 4545 ITER1 7470 MCR 0116 OUT ,~65 
GETLN 4554 JUMP 64~2 MO 5526 OIJTA 5:>36 
GE1'SGN Uj45 K4 55~5 MEG 11,:$5 OVTC~ 2416• -- •GETVAR 1407 KCf" MF" 0~02 OIJTD;V ~ 

60~0 0~.~ 
GEXIT 10 352 KINT 2625 MFI.,T 0p,7 OUTO~ ~;5~ 

• 
_ 

• 
• GFNDl 1505 II 51,26 MIF 7?6,0 OYTL, 1J5 

GINC 100 70 1..2 5131 MINE 5~62 ._7 .OUTX 2A 5 
GLIST 1377 L3 51 34 MINSKl 0~51 qVER~ 00.~ 
GO 52121 1..4 51~7 MIN\,JS2 7153 OV£R~ "~4'GONE 023 2 LBA 4550 MIN\,JSA 0i~2 P1,3 000' 
GOTO 0603 L.BAX 4553 ~q NUSE 6~"a Pl.7 0i07 
GRPTST 0744 LBAY 45~2 MINUS! 5663 Pl.77 0106 
GSl 1437 LBB 45!;1 MOD 52~5 P2 ~~66 
GS2 1461 LASTL,N 0025 MODIFY 1~56 P2000 03.,g 
GS3 1441 LASTOP 0055 MPJ.. 72~4 P27 6750 
GS4 1454 LAstv 00~1 Mp2 7256 P'Z77 0;'~
GSERCH 1426 I..CON 0371 Mp3 7255 P3 ;H'34 
GTE tl 0021 L,.G2E 4713 Mp4 7~02J P337 007' 
GtERR 03 6 2 I.,I8RAR 75~3 Mp5 12~3 P371 2'5~

I • .,.. 

HINBUF 00 37 l,.INtNO 02167 MP~ 1210 P40 2~52 
HORP 0~45 L,IST3 '21077 MPER 01~5 P400~ 0~2~ •HREAD 6321 L.1ST6 0072 MP~US 5664 P43 6~1,0,~ ~ 

HREA 02 6324 LIST7 0074 MSPACE 5¢65 P7 ~~6' 
HSGO 6364 LlSTGO 13~0 MUI..DIV 7101 P7600 ~~0~ •HSPSW 6375 LOG2 51'7 MU\.,T 6!)66 P77 ~~?~ 
HSPX 6361 L.OG5 51~2 MU\"T1~ 5~67 P17~~ 0Ull 
HSWITC 63 4 3 L.OG~ 51~5 MUI..T2 57,,5 P774~ 0~;~ •HTST 63 76 L.OG7 5150 MUL.TY 4752 PA~ - 2;2~; - •133 2414 LOGB 51'3 NAGSW 0065 PACBUf" ~ . 0~ 
lS AR 0212 LOOKUP 4571 NEGP 4724 PACKC 4e>4~ 
IEC AI."L 1037 lOOP01 6431 NORr 6513 PACK~T 0~27 

• 
• 
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,. 
• IF'O C~L ,;8 Fl,., OA TING POINT PACKAGE PAL,10 Vl~2 l,8"JAN""74 1~'51 PAGE 93 .. 5 

• 
PACX 253 0 RESOh 6752 STARTL. 5~64 wx 0673 
PALG 5261 RESOL.3 7376 START V 0060 X 532~ 
PA RTES 2047 RESO h5 631114 SUBS 1~17 )(1 503!:S 
PC 00 22 RESOI.,V 7173 T1 0032 X2 ~§7~
PCl 0614 RESTR 6377 T12 4~26 XASS 2~~~ 
PCH ECK 5245 RET 5452 T2 0~71 )CApe ,,343
PCHK 0510 RETRN 15~3 T3 0033 XC, 0~2~ 
PCKl 2535 RETURN 5536 TABL.E 6464 XCTIN 0~6i 
P02 053 4 REV IT 71~6 TAGl 6723 )(OE\"~T 206~ 
P03 0554 RF"C 60:1.4 TASK lZ04 xovs 13;42 
PD~XH 0013 RND2 5527 TASK4 1ZB2 XENO!.N ~J60 
PDP 4562 ROOT GO 74~1 TCRI.F' 1250 XF" 4~6~
PDP 5 457 0 R01' 25tl7 TeALFe:! 1~A5 XflNO ??4Z
PDP5X 4463 ROUND 6151 TOUMP ' 3~B2 XG£;TbN 0~~2
PDP SI 4567 RT\,.6 45;7 TEL.S~ 0~",6 Xl33 2666 
PEQ 61 35 RUBl 3004 TEM 5156 XIN ~~06
PER 0102 RU82 30~2 TEMP 4126 X1NPVT 5666 
PI 5312 RU83 3030 TEN 62 71 lqN( l.i~0
1012 5036 RUB4 3037 TE:NPT 6152 XOUT~ 616~- -PlOT 5316 RU B5 30~1 TEAMS 1?70 XPOPoJ l,~6~
PL.CE 5536 RualT 25'5 1E5T2 6~36 XPRN! 2!2'.
POPA 1413 SADR 61!:>0 T£5T4 7366 )(PUS~A 0471 
POPF 4544 SAVAC TESTA26~0 0~~2 XPUS'"'J 05~~ 
POP.) 5541 SAVE 37!:>1 TESTe 4564 XRAN ~'53
PPT EN 61 44 SAVL.K 26~1 TESTN 4;61 XRARZ 7~65- . , 

• 
PRI NTC 4551 SBAR 1302 TEXTP 0~"7 )CRT 12I~~~
PRINTD 755121 SCHAR 1273 T(;O 5400 XRT2 0fO ~ . - 1 , PR IT 2442 SCONT 1270 THIR 7257 XRTL.~ 04~il 
PR NT2 3114 SCOUNT 5534 iHlSI..N 0~23 XSGN ~~1~ 

• 
PR NT8 7527 SET U)~l THlS0P 0~24 XSOR!C 0~?~ 

•
PR NT I 61 32 SEX 13~0 TINTR 1240 XSPNQR ~~2.~PR NT LN 4553 SEXC 0140 TLIST 1400 XSQ2 ~Q76 
PROC 0611 SF"OUND 13 ~ 6 TL1ST2 1404 xsaR 5526 
PROC ES 0610 SGOT 131,2 iLlST~ 2377 XSQR! 7~00 
PSI N 0165 SIGN 7124 TaUQr 1231 XT~ 0~tl.j
PTl 00 3 £1 SIGNF" 00'121 'fRAo 6573 xn:s!c 0700 
PTCH 0126 SI N 26~2 TSTGRP 4563 Xl'ES!N• "~3~ •PTEN 6275 SHI N 61~6 TS1'L.. p~ 4562 XVi! Z~5~
PTEST 1457 SMP 6101 TWO 4721 i!ERO ~~2~
PUS HA 4542 SMSP 6134 TWOPt 5306 
PUS HF 4543 SORT8 1314 TyPE 1203 
PUS HJ 4540 SORTe 45f;0 TyPE2 1225 
R6 54 41 SORTCN 0054 UTE 2276 
RANO 1530 SORT.J 4547 UTQ 2305 
RARl. 6571 SPECIA 67 77 UTRA 2274 
RAR2 6572 SP~AT 30;1 UTX 2~j,6
RD I V £1 152 SPNOR 45~0 VAl.. 0032 
REA De 4552 SQCONl 7467 WAI,.L 0664 
RECQVR 274 0 SQEND 74~5 WORDS 0003 
RECDVX 2761 SRETN 0 2~1 WR IrE 0~35 
RE:~1AIN 5712 SRNI..ST 13~3 ~TE.ST2 0~53 
REPT 6146 START 0177 W TEST~ 0667 



.. ERRORS DETECTED : 0 
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3565 3585 3688#• A 
A8S0L 35£13 3523# 
ABSOL2 30?5 3158#

• ABSOL3 38j5 3867# 
ABSOLV 2883# 2889 3158 35Z3 ~867 
AC1 H 23£16# 2967 2976 3016 ~12125 302~ 344~ 3490 3~3~ 3~~J. 3~70 ~69; 3706 3710 

3800 
ACl L 23 07# 2965 2975 3012 31213121 3032 3442 3492 3~9~ 37~1. 3~05 379' 
AC""'l r"\S 2318 3416# 3431 3452 3453 3461 348'

• ADO 110# 112148 112149 ~051 112161 1074 ~09~ 161~ 173~ ~7~~ 1752 ,l932 2178 
AD Of< 3282 3285 3286 3291 3292 329~ 3322# 3331 •ADC NE 3451 3467 3474# 

2362 2389# 
• ArALF'l 2433 2448# •ALF 2 2431 24 51# 

2435 2445#• ALF ~ ALG N 3345 3401# •ALI Gt\ 34 01 3434# 3446 3474 3475 3481 3487 349~ 3!)1t
865 866 112118#• ALI ST .

AHOUr"\T 3456 3457 3465 3~72 3497# •ARCALG 242 2# 2491 
244121 2492#• ARCR 'f N

ARG NXT 1227 128 121# •AIH N 413121 2472# 
ASHF' T 3463 3468# 
ASK 845 862# 880 •ATE I 2085 212198# 

2121 62 212169 212174 2080 2089 209~ 20 97 2111 2"2~#• ATE S 2"~~ATLI ST 666 1173# •ATS ~4 103# 863 867 
65# 255 289 292 926 92~ 930 944 :L~4~ 14~~ \~49 , l5~~ 1611 l,618• AXI N 

1737 1742 1871 ;1.873 1908 191~ 192~ ~929 •AXC UT 74# 273 1403 1,552 1598 1951 
3573 3588 3689#• 8 

BAC K 2826# 2836 2839 •BE:GH 68 89 242 2028#

• BET1 2427 2457# 
B[T2 2426 246121# •8ET~ 2429 2454#

• BF 2364 23 92# 
Br)( 21 5 4 2167# •BfXX 2153 2166#

• BOT TN! 89# 276 21 55 2248 
BUF BEG 85 108 174 2019# •BUFFE R 31 55 3940# 3950

• BUF R 10 8# 288 925 942 1441 1442 150~ 1~j,2 1,~20"4 97 1~~~ - 22~~ 
BUrST 27 9 4 2849# •C 35 91 36 90# 

59# 1560 1937• C1 0 0 
C14 0 1716 1721 1,748# •C14 4 3132 314;# 

163# 812 814 824 1791 223" 3277• C2 e0C26 0 155# 1675 1688 2281 3160 • 

• 



I 

• • 

• • 

• • 
• • 
• • 
• • 
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267 7 27 3 0#
• C3C5 26 7 5 2 7 26# 

C7 2673 2722# • 
267 1 2718# 

• 9CCCR 1 3 7# 900 9 0 3 981 1697 17 0k' 189:> ,,975 2091 227~ •CEXl 3309 33 41# 
CEX P 3326 3328 3340# 
CF' 2359 2395# 
CrR S ;1.72# 14 07 1415 1496 15313 1532 2242

• CP RS)( 176# 245 1100 1165 1219 
CHAR 116# 297 325 55,? 564 591 62. 644 '143 871 879 955 1046 1119 •11 36 114 0 1146 1304 1399 1459 1492 1562 ~,6~ 1.5!0 1~9l. _ ~ 595 ~6~8 16Q3 

17 0 9 2231 2253 2906 2916 2925 2940 2944 ~94B 31(7 3;82 ~199 

• 
CHI N 1 6 7 2137 1457# 1462 1464 2235 
CHRT 3113 3142# 
Cl CU 3902# 3935 
ClF 1 3 5# 1702 

•
CNTR 1 0 4# 1406 ;1.425 1436 1440 l44~ 186~ 187~ 2041 .. 21'2~ 2~42 ' 21~7 3312 3~15 

333 4 3337 
Cal., 8 73 9 08# 
C O ~ OC T 2~0 266 #

• CO~ 8l;F 1 71# 254 257 272 
CO~ E I N 17l. 173 1991# 1~95 •COt-' ECU 266 1995# 1998 2234

• C O~GC 575 725 838# 
COMLST 574 575 690# 
COM MEN 576# 844 
CO~l 2478 2484 25 0 5 # 25;1.5 ~523 2542 
CST AR 252 265#• 
D 3567 3575 3593 3691# 
DAT Ut-I 35 6 1 3562 3563 3564 35 8 2 36 0 3 360' 3607 3~l~# 36~2 '3r77 
DAT U~A 2294 3760 3777# 
DCC NP 3188 3250# 
DCO NT 442 4 521 460# 
OCO Ut\T 3083 31121 3150# 
DDTJ R 57# 57 2177 
DE:8 GSW 8 2# 249 2 8 2 583 610 888 9o, 93~ lJ 9r ~5~7 1"5 
DEC Or-. 2 920 2924# 29 28 2930 2939 2943 29 4? 325~ 
OEe o~v 379 2899# 2921 3249 
DEe p 27 7 3 2775 2780 2819 2851# 
DEe R 2808 2841# 
DE~ EiE 228# 3 0 1 150 5 
Dr 23 5 7 23 98# 
DC;R p 424# 453 
DGR Pl 436# 
DIG 2829 2860# 
DIGIT 2933 29 73 2983# 3152• o~c IT S 2755# 28 4 6 2847 3150 

30 23# 3037 3038 3402 3498• DIV1DIV 2 34 ~3 3464 3529# 3543 3544 38'~ •DIVI DE 3639 36 81# 
358 1 3603#• D MOO~E

DMP Sw 138# 2 48 1568 1578 1581 2294 • 
• 
• 



• • 

• • 
• • 

• • 

• • 
• • 
• • 

... 
2294 3399 3555# 3611• DMlJL TDMULT 4 2177 2294 3581# 

• 
D N O R~ 3254 3400 368Q'J 3621 ~824 3834# :3855 3'857 
DNU MElR 29 04 2935 2984# 3252 
DO 419# 842 2130 
DOK ;'416# 1429 
DON E 1419 1433# 
DOO NE 428 454# 
DOU BLE 168# 3085 3793 3848 

3181 3204 3249#• DPC VPT
OPN 3187 3189 3252# •OPT 3076 3152# 

2933# 2950• DSA VE
OTSi 2931 2940# •DU8 DI V 3681 3787# 3819 383Q'J 

2971 2977 31305# 3021 3404• OU8 LAD
DV3 3793# 3814 3823 •E 3570 3578 3596 3692# 

733 1081 ;1.196# t203 1308 1.31~• ECAL L
ECH OLS 1216# 1461 •EF'e p 102# 1058 1201 l,297 1302 

;1,211 1284 1297# ;1.305
• EF' UN EF' UN2 ;1.301 1306# •EF' UN3 175 1352# 

175# 834 1159 131,8 2335• EF' UN3 I
ELP AR 1,2 31 1282 1313# •END 173# 2177 

163 7 3202 3215# 3236• ENor I 
E NDL~ 214# 302 
ENOT 174# 1496 

:1,210 t283 1288#• E NU~1
EPA R ;1,246 1269# 
ERA R2 1271 131,5#

• ER5 2145 2165# 
ERA SE 848 1487# •ERG 1505# 15j-, 4 
ERL 149('l 15&32# 
ERR 2 233 1854# 1856 
ERR QR2 230# 335 362 372 435 45~ 552 57~ 924 17~~ 2!37 ) ~37~ 3632 3884 
ERR QR3 23 1# 287 486 1089 1495 2203 2510 2512 
ERR Ol=l4 232# 353 746 759 767 103~ 1216 j,23~ l\$0~ 13;~ 1~87 
ERR ORS 397 399 4121 6 41217 41218 539 "85~# 2165

• ERT j, 49 6# 2119 
ERV 1499# 1511 •ERV X 1,4 8 9 1515#

• Ese A ;1,723 17321# 
ETE R~ 1224 1235# •ETE R~l 12 09 1219# 
ETE R~2 ;1.2 4 2# 1268 
ETE Rt-'N 1215 l.232# 
EVAL 7:>0 763 771 882 12 121 7# 

23 05# 3036 3322 3341 3366 338~ 3447 346~ 347~ 34?~ 3488 ; ~5~~ ~55'1 3~33• EXlEXI T 17 M5 1790 18 121 1# 2172 • 



• • 
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• • 

• • 
• • 

• • 
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EXl ii 2493 2~00# 2561 
EXIT 2 2500 2682# 
EXIT 3 38 4 3 3856#

• EXI TJ If;12# 2169 
EXP 2311# 29 01 3057 3080 3084 :5096 310~ 312~ 3,,3~ 31~3 3340 ·3358 3449 3419 •3483 3489 35 04 3525 3542 3657 3658 3850 365J,. 38~~ 3~85 ~9,,? 39'-3 3914

• 3936 
EXT R 1~72# 1594 
r 358 3 3599 3693# 

772# 801 806• rCO ~JTrOD s 404 2()13# •rCO U~T 2768 2774 2815 2853# 2857 
FEt\ 03 15 4 0 1542 1550# 
FE): P 401 2166 2167 2339# 
FEX j 44# 2346 2372 2382 2438 2479 2487 2498 2!)1~ 2526 2'60 2~~7 2631 g~41

2647 2655 2663 2681 3066 3072 319~ 3217 3226 32~2 3~81 , ~9~e 3934 
F'G0 2 30 56# 3069 
FG0 3 3eJ?9 312170#

• FG04 3063 3(~76# 
FG0 5 3fZ)90 31"'4# 
F'IG 01 3185 31 91# 
FIG 04 3222 3229# 
Fl~ CR 541 76 121# 
FIN DLN 212# 429 454 551 584 923 1395 
Flt\ Dt\ :1,533# 15 47 
FI PI N 538 804# 
P'It\ KP 79 0 800#

• Flt\ Pl:T 170# 877 1293 
FIN T 46# 753 788 1099 3.151 125~ 13;2 1971 2343 2349 2~78 ~"22 2476 2483 

' r... •24 94 2513 2522 2538 2613 2628 2633 264' 2~5~ 26~~ ?~65 ~e~1 301" 3;~6
3215 3223 3229 3679 ~902 3932 

FIS IJ 898 2319# 276f~ 2769 2812 
rJ)( 2320 3502# 3521 
PP M 35 0 6 3525# 
F'LA C 3,31 333 336 71.9 794 115~ 12'5 1289 l295 13 4 4 2~~"# ' 23~~ 2314 2375

25321 2533 2534 2535 3364 336~ 336; 368~ 3689 36~~ 
3345# 3407• F'LA D

FLA Gl 24 89 2492 2596# •F'LA G2 2348 2373 2412# 
F'LA RG 166 769 773 781 1346 1354 136~# 
fL ARGP 166# 792 1258 ~26" 1290 1356 
F'LD V 3409 36321# 
FLE X 3363# 3411 
F'LG T 33Ql2 3328# 
F'LI MIT 53 7 768# 

170 1634 3174# 3220• FLI NTP 
FLI ST1 541# 758 
FLI S'T'2 537# 766 • 

3393# 34121• F'U-1y
FLO G 402 2508# •FLO P 1,251 1257# 
FLO UT 2614 2818 2872# 
FLO UTP 169 3047# 3112 3140 • 

• 
• 

• 



• • 
• • 
• • 

33 0 7 3326#• F'LP TF'L SU 3344# 34 08 
F'LT O~E 805 1342 1639# 3379 

69# 2040 286 8 2~76 ~079 3095 3105 3109 331~ 33;~ 3332• F'L TXR ~3'"
F'LT XR2 70# 3296 3313 3329 3336 
F'LT i!ER 77 176 1641# 
F" M~2 3091 3097 3149# 
F' NEG 2410 2474 2603,# 2604 •F' NOR 43# 1353 2350 2634 

2143 2164#• F' NPTPNTA8F' 393# 13t2 2164 •F' NTAE? L 1,311 1312 1468# 
74 0# 840• PORF'O UTPU 169# 883 1974 •F' PACt 3880 38 97 3899 3903 3947# 

61 326e# 3272 3274 3281 329~ 3339 334~ 335+. 33~2 36423~92 , ~3'~• F'Pt-; T
FPR NT 2787 2805 2812# •F' RST 172 20 02# 

• PRSTX 74 20 09# 
PSI N 403 2618# •rXIT 45# 755 793 1102 l155 125,? 1355 :l,9'7~

• GaL 2099# 211 0 
GEe ALl. 1059 1,081# •GE~ D 1589 # 1606 

• GERR 343 353# 360 
GETl ;1,558 1572 1585# 1597 
GET3 1587 1598# 
GET ARC 74 1 810 12'35# 
GETC 196# 275 295 34:1, 351 358 556 567 '89 676 7'{.9 7~1. aQ9 89' 

• 
906 935 H'J41 1050 1123 12 0~ 1 28~ 1298", 1~8~ ~3?~ 1959 19~1 j,963 1968 

22 51 
GETLt-. 210# 283 419 550 582 896 922 1502 
GET SGN 2334# 2339 2472 2480 2508 2517 261.~ 26 21. 2~4~ 26~~ 3~82 

1039# t21J• GET VAR 
GEX IT 344 354 364# •GF'~ D l 10 76 1104# 

118# 1078 1091 1977 • Gl~ CGLt ST 56 2 569 102 4# 
GO 2482 2489# • 

273# 312• GOf\.F:
GOr O 550 # 843 •GRPTST 225 658# 666 667 

1 121 56 UJ~4# 2180• GS1GS2 H'l 71 1084# 
GS3 1066# 1079 •

• GS4 j, 077# 1110 
GSE RCH 1 0 45 1053 UI55# •GTE ~1 76# 158a ~599 l, ~f32

• G! ERR 280 372# 
HI~ 8L F 91# 1804 2192 221.2 2225 
HOR D 2312# 2884 2886 29132 2966 2992 2994 3015 3017 3f3~0 3121 .31?7 31 33 • 

3359 33 75 3426 3430 3435 349l, 3511 352~ 3~3; 3535 ,3660 
3~38 

3~04 3665 3799 
380 3 3a lt! 3825 3837 3844 38613 391~ 

• 



• • 

• • 

HREA D 2171 21 89# 2229 2232 2235 
HREAD 2 2192# 2196 2198 •lisa o 2194 2224#

• HSP S\>. 2208 22tel 22:1,.3 2233# 
HSPX 853 2221# •IiS\-;IT C 2191 21 97 21 99 2204 2207# 222~ 222~

• HTST 22 0 l. 2234# 
133 111 1649# 1824 •ISAR 2~4# 533 2206

• IEC ALL 714 733# 
IF' 712# 841 •IF'1 68 5 731# 
tF'3 723# 732 
IG~ O R 259# 264 534 
III ST 68 5# 728

• IN 28 34# 2867 2869 
I NBlI F-" 88# 1.649 1798 1819 t876 •INOEV 113# 932 1458

• INORCT 32 87 3324# 

• 
INFIX 681 1633# 
I NL,IST 262 531# 
I N C R ~ 3195 325'1# 
INFUT 672# 677 682 1.635 1636 295!:> 3253 
I NPUTX 28 1 304# 
I NSU8 9 21 11 329 673 875 :1.292 
I NTEGE 832 1063 23221# 2347 2632 3369 
INTRPT 56 1766#

• I 08U F 69 1815 1816 :1,817 1989# 1991 
IPA RT 716 734# 
I RETf' 27 0# 535

• liA BLE 3325 34 06# 
ITE Rl 78 3 80 0 3383 3386 3889 389 1 389~ 3895 3896 39k24 3 9 05 ,39,,6 39~~ 3926 

• J U

-
3933 3942# 

. 

~ P 3275 3276 3284 3288 3297 3304 330, 3308 33~? 332~* 3373 ~390 
K4 280 21 2845# •KeF 49# 17 B7

• Klt-.. T 3. 77 0 1775 1784# 
Ll 2557 2564# 
L2 2555 2567# • 

2553 2570# 
• L3L4 2551 2573# 

L8A 21 59# • 
• L8AX 2121 2162# 

I L8AY 2:1,2 21 21 61# 
La e 21 6e# • 

• LASiL N 81# 141~ 1531 1544 1611 1614 
LASTC P 101# 1199 1207 124~ 1247 1252 12~~ 1267 3,272 ~2~9 ~. J81 
LAST\! 8,# 484 UJ69 ~084 1090 1.09~ 1500 151~ 1~22 19~~ 2?46 
LeO N 33 0 379# 
LG2 E: 2344 24 ~ 1# 
LI8 RAR 6 47 2242#• • 
Llt\ E:r\O 117# 291 339 349 350 35~ 357 365 369 4~2 586 606 662 825 

897 928 1513 153~ 1659 :1,66~ 185? ,,890 

• 
• 

• 



• 
• LIST3

LIST6 
136# 
129# 

933 
948 

938 
949 

939 

LIST' 132# 261 262 
• LISTG O

LOG2 
9 39 

2539 
1010# 
25 93# 

LOGS 2549 2579# 

• LOG6LOG7 
LOG S 

2547 
254 5 
2544 

2582# 
2585# 
2588# • 

• LOO KuP
LOO pe l 
LOR D 

• LP7
LPRTST 

2115 
2294 
2313# 
3527 
22 80 

223 

2136 
3292) 
2900 
3536 
2285# 
1368# 

2150 
3293# 
2964 
3538 

1372 

2177# 

2989 
3~06 

1376 

2183 

29 91 
3796 

1377 

30,.1 
3605 

~0l,~ 
381~ 

3360 
3827 

3~2~ 
3tH; 

34~~ 
39?~ 

3~37 3493 3515 3520 • 
• 

• MH~ 0Ml ep T 
Mil 

14 4# 
31 04 

161# 

17t2 
3154# 
1229 1238 1370 • 

• M12M13? 
M14 0 

1645# 
1561 
1667 

16 81 
1608# 
1719 1750# • 

• M144
M2 
M2e 

3129 
153# 
1 4 9# 

3146# 
717 

1866 
1221 
2190 

1978 
2833 

2910 312~ • 
• M24 0

M26 1Zl 
M271 

156# 
11 27# 
:1.128# 

1120 
1141 
11 4 7 

3178 • 
• M4M4 e 

M5 

3061 
1596 

160# 

3148# 
1601# 
1374 2141 • 

• M77M8R EAK 
MeC ~~ 

147# 
1765# 

80 3# 

1592 
1794 

1922 • 
• MeRMD 

MEQ 

15 8# 
2767 

744 

298 
2788 

602# 

558 
2846# 

592 1400 1694 225~ • 
• MF'MF'L-T 

MJF

• MI~ £ 
MI~ S KI 
Mlt\ US2

• Mlt\ USA 
MI~ U S E 
Mlt\ US2

• MOC 
MOCIF"Y 
MPl 

• MP2 
MP3 

545# 
159# 

37 85# 
2926 
;1.J 4 8 
33 98 

1 54# 
32 0121 
2945 
2 6 2121 

8 5 0 
3738 
38 0 7 
36 84 
3741 

626 
506 

3790 
29 51# 
2318# 
3560 
3~6 

3247# 
?952f; 
2626# 

922# 
3743 
3809 
37521 
3753 

508 

26 02 
3638 
1493 

3745 
3815 
3781# 
3757 

514 

2624 
3696# 
2941 

3755 
3828 
3797 
3762 

523 

2684 
37:1,1 

67 61 

381214 
3780# 

3311 

2886 

376~ 

3791 

3333 

36~~ 

376~ 

381~ 

3669 

376~ 

3822 

3!~~ 

37~~ J7~~ 3773 , 377~ 3779# :31e9 

• 
• 
• 
• 
• 

• Mp4MP5 

• 
• 
• 

3 68 6 
3739 

3722# 
3746 

3724 
3752 

3758 
3768 

,5772 
:5778# 

3775 37 8§ 381~ ;381,2 38;7 3~26 • 
• 
•
• 



• • 

• MR6 37 43# 3754 
MPE R 157# 1137 3183 •MPLUS 29 07 2953#

• MSP ACE 291 7 2954# 
M U~ D IV 36 09 3624# 3629 3640 • 

• M
MULT 3389 33 93 3399# 

ULT1 0 2934 2961# 2979 3154 
MUlT2 168 2969 297O 2972 2985# 2996 
MU ~T Y 3568 357 1 35'76 3579 3586 3589 3594 3597 3600 36~~fj

• NAG Sv; 115# 285 377 425 426 43~ 44? 45~ 60~ 6~2 1507-
NEG P 234 1 241~# •NOR r 3350# 3413

• NOR M 33~ 0 34 00# 
N OR H ~ 362 7 3680# •NOX 3460 3476#

• NOXl 3439 3488# 
NOX 2 3478 3483# •01 2027# 2028

• 02 2096 2169# 
04 2050# 

2094 2171 #0' 

• 06 2092 2172# 
0M;12 280 3 2848# 
ONE 23 71 2380 2404# 2505

• OOUr 2093 213 8 2154# 
Of' 1955 1956 1982# •OP~I r-,S 334 4 3398#

• OP~ EX T 1214# 1285 1296 :l,J60 
OPT AEl 1250 1286# •oPT Re 17 8 2 181.5# l846 ;1,870 :1,877 187~ 

~ • OPT RI :1,7 73 1778 1779 1783 1817# :t.87~ 
OPT RC 1816# 18:S0 1842 1843 1847 188~ •OPU T 2 8 ?0# 2856 2872

• OUT 205 16 91# 1699 
OUT A 2834 2855# 2858 2877 •OUTeR :1,696 1700# 

112# 901 1698 1701• OUT DEV
OUT DG 2850 30 82 3086 3131 ~159# 33,62 •OUT l 110 992# 996 

16 9 9# 1703• OUT X· OVE R1 2308# 2963 2974 3008 3033 3fZ13~ 32 7 3, 3374 3444 34<14 3'08 ; ~693 36'8 3700 •OVf R2 2314# 2903 2962 2986 2988 3001 ~009 320~ 3Z7~ 33~; 3~1~ · ~4a~ J49~ 3~"3 
3~le 3539 3541 3608 J6H' 362~ 383? 

2,29:- • P13 ~8# '.085 1.741 •. 151# 1781 ;1.845 3300P1' 
150# 370 1673 1788 2072 2227 328~• P177

P2 2059 2081 2140 2174# 
P20 0e 374 381# 

3509 3522#
• P2'7P2'7 7 152# 983 1583 1707 

P3 1367# 1382 
1.34# 565 1565• p33 7

P377 1715 17 47# 

• 
• 



• • 

• • 
• • 
• • 

• 
• P4eP4e 0e 

;1.711 
164# 

1746# 
284 3659 

P43 3192 3255# 
.' P7 20 57 2173# 

P16 02 148# 366 659 663 2152 2261 32a0 
P?7 162# 1041 1589 1961 j,,725 1730 192i 2762 2712 29~9 
p]7 0 !Z 145# 1891 1931 1936 
P77 42 332 380# •PAl 1724# 1732 

19 9 1706# 1729• PAC BU F
PAC KC 198# 2~3 270 271 296 940 950 ~040 •PAC KS T 8 3# 258 931 19121 

17~8# 1934• PAC XPAL e; 2658 2665# •PART ES 734 12180 1358 1,379# ,.389 
77# 246 306 309 3121 420 440 463 ,5~ 11~~ 1~8~ ,l8B7

• PCPCl 543 560# 578 687 1182 1630 •PCH ECK 2294 2644 2652# 
472 476 479# 487 493 498 507 51~• PCI-I K

PCKl 1727 1731 1733# 1,744 1755 •PD2 193 501# 505 !)~6 

195 518# 520 521 529• P03PDl XR 66# 187 251 277 474 48~ 48~ 482 49(l 5~~ '25 7~5 12187 1167 •~317 1739 22021 
PDP 2114 21721# 
POP S 20 48 2176# •POP 5X 2096# 2176 

208 3 2175#• POP 8 I 
PEG 32148 3144# •PER 1 4 6# 1663 2a37 2873 

2640 206e1 2696# 
• PIPI2 2496 25 04# 

PIa, 250 4 26j,5 2654 2~67 2679 270;# • 
27 96 28 01 28 121 2 2806 281219 2842 2843 285~#• PLC £POP A 187# 462 572 751 784 678 ,1060 126~ ~.J0? ~3~~ 1~83 •POP F 194# 438 458 460 778 7sid 782 1254 1294 13~~ 3367 ; ~3~~ ~3~2 3387 

188 # 560 611 796 111213 111~ l26~ 1517 195~• POPJPpT [t-- 3065 3151# •PRI NTC 2121 4ft 25J 590 6~5 813 81 5 874 893 904 9J() 982 984 1463 ~570 
1664 1669 1686 1~89 1892 1893 1897 191~ ~~~~ 19§~ ~~6~ , 19g~ 1976 22'2
2277 2282 2838 2874 3049 305~ ;-Hl~ 312~ 316; 

PRl r~ T D 2267 2270 ~273 2274 2279# 2284 
1662 1666 1672# 1690 1981 3141• PR~TPRt\T2 1967 1981# •PRt--T 8 21 62 2243 2245 2247 ~249 2262# Z27~ 
3139 31 4 1#• PR~ TJ

PRt--TL N 2 08 # 588 1,885 1894 
PRO C 31215 465 557# 2223 • 

4,j7 457 542 556# 563 686 777 1181• PRO CES 
PSI ~ 229# 2177 •PTl 84# 444 448 151 599 602 605 747 752 754 760 785 7e9 79~ 

79 7 1066 1067 1072 U'l77 1094 109; 1097 l09~ 11~I 1104 1111 1112 ~220 
12 61 1274 1286 1,291 :).357 1948 195;1 1954 ;1.96~ 19~~ 197121 1912 ~9'19 2181 

• 



• • 
• • 

• • 

• • 

21 8 2 31 9 7 3216 3225 ~231 
16 7# 18 98 2218• PTC H •PTE N 31 51 3224 3242# 

106 2 1.080#• PTE ST
PUS HA 19 0# 421 566 748 761 79~ 872 ~19~ 120 ,!, 12~2 :1,?04 127~ 2294 •PUS HF 192# 422 424 768 772 774 79~ 80~ j,27~ 1,2~8 1~41 ; ~363 33~5 3378 

3385 
• PUS HJ 185# 304 436 456 740 74~ 762 770 176 8~~ ~81 1212 2129 2179 •R6 2771 2792# 

1132# lH32 1154 1156• R4t\ ORARl 3348 3402# •RAR 2 3347 34 03# 
207# 1899 2219• ROl VREA De 206# 259 678 946 •REC OVR 827 17 96 1864# 
986 1881# 2177• REC OVX

REWAJ N 2968 2978 2981# 2995 2997 301~ 3020 3153 •REPT 3077 32188 3100 3153# 
RES OL 3519 3524# 
RtS OL3 3853 38 68# 
RES Ol5 31 94 321'l15 3251# 
RES OLV 32 51 3524 3713# 371,7 3868 
RESTR 2217 2235# 
RET 28 01# 2844 
RET R 852 1165# 
RET UR N 2335# 2377 23133 2~H9 2623 268.5 2685 3931 3937 •REVIT 3667 36 72 3679#

• RF'C 47# 2215 2226 
RN0 2 2792 2847# •RQCT GO 3918 3923 ~~932#

• ROT ;1..735 1751# 
ROU NC 3111 3156# •RTL 6 216# 337 1661ZJ 1751 2268 2761

• RUSl 1749 19214# 
RUf: 2 1919 1935# •RU8 3 1925# 1939 1941 

1924 1932#• RU84RUB 5 1912 1933 19~s4# •RU8IT 1714 1749# 
2849 3078 31 08 3155#• SAD R

SAVAC 1763# 1766 1810 •SAV E 3566 3574 3584 3592 3683# 
17 64# 1768 1808• SAVL K 

SBA R 942# 1008 •SCHAR 935# 94 1 1005 
SCO NT 932# 1006 100 9 
SCO U~T 2759 2852# 2863 2866 2878 2881 
SET 738# 839

• SEX 963 973# 
se:x c 642 652# 
SF'O U~D 946# 95 1

• SGCT 9 5 0# 1012 
SIG N 3558 3636 3656# 3673 

• 
• 



• • 
• • 

I 

• 
2316# 2885 2905 2914 ~625 3664 3714• SIG NF" 

SI~ 1.7 92 1793 1797 1813# 
SMI N 3053 3125 3145# 
SMP 48# 1806 
SMS P 30 52 314.3# •SORT S 201 953# 958 959 968 973 97, 

202# 561 568 621 1042 105i 1299 :1460.• soRr eSORT CN 100# 345 347 355 650 11,42 114~ 1197 ,,222 12~~ ~235 1399 131~ ~~85 •29;32 
200# 26~ 573 679 726 75~ 7~4 864 ~9~ 9~~ ?47 l3j,~• SOR TJ

SPE CIA 680 681 3546# •SPl. AT 1913 1942# 
2:1.8# 278 293 324 620 742• SFN ORSQC Of\l 3893 3938# •SQE ND 390 1 3936# 
296# 121'-1• SREi ~ 

SRf\L ST 949 10m4# •STA RT 243# 303 308 851 1411 150; 190~ 2030 21 6; 22~~ 
2521, 2526#• STA RTL.

STA RT V 106# 1065 1499 ,,5:1,5 :1.621 1947 •SUB S j,0 6 4 HJ96 1108 l1t7# 
86# 718 721 723 ~420 1423 "42~ ~42~ l,~4~ ~4~~ ,,~'11 ~19~ ~2Q3 2264

• T1 2283 2763 2764 2779 2785 282; 2827 283~ 283' 
T12 2055 2064# 2117

• T2 120# 470 473 49 l, 499 509 5t2 524 527 6~1 664 957 964 9~9 
970 971 972 1168 ;\'169 1416 ,,4l,7 1.427 lil~ 17~7 1~2~ 19~~ 19?0 1930 

:1-935 ;1..940 2793 2795 2797 2799 28137 -• r3 87# 1676 1.678 t~85 2342 237~ 2475 2528 2~2~ 26~~ ~~50 2682 2182 2~UJ 
2816 2823 2826 2861 2862 3056 30t1~ 3098 33,0+ 31~8 3122 ~19~ 32fH 3208 
321 8 3234 3235

• TABL E 33 03 3325# 
TAGl 34 71 3498# 
TAS K 86 4# 89 9 907

• TAS K4 905# 1179 1180 1629 
TCRU· 903# 1176 •TCRLF 2 900 # 1177

• lOU ~1 P ~17a :1947# l,960 
TEL, S~ 71# 1772 1777 1834 1839 185~ 1868 2257 •rEM 2514 2524 2525 2532 2537 2541 2543 254~ 2'4~ 25~~ 2~52 ' 255~ ,556 2558 

25 92# 
TEM P 2358 23621 2363 2366 23 67 236~ 241~# 2430 2437 2592• - •.
rEt-. 31 51 3230 3237#

• TEN PT 3071 311;7# 
TER t1S 622 11Z143 1052 1300 1320# 2294 •T£ST2 3458 35j·2# 3528

• TEST4 3836 3854 3859# 3665 
TESTA 328 339# •TE:S i C 226# 712 1035 1208 :1.214 1281 1487

• TEST '" 220# 279 340 342 352 359 629 292? 
TEXTP 73# 423 461 775 779 •TGO 21 6 6 2758# 2859 2875 3156

• THI R 3740 37 82# 
THI SLN 79# 431 553 595 608 8j,~ 14O, 140? 1~1~ ~4~1 j,~34 1438 ~50~ 1.'''9 • 

• 



• • 
• • 
• • 
• • 
• • 

• • 
• • 
• • 
• • 

• • 

• • 
• • 

• • 

1512 1?33 1534 1543 1545 155kl 2294 
THl SOP 80 # 1236 1237 i240 1242 1262 127~ 
Tl~ iR 8 95# 1174 
TLI ST 727 728 757 758 765 766 1026# 
TLI ST2 8 9 1 89 2 1036# 
TLI ST3 89 2 1628# 
T ~U O T 88 8# 894 1175 
TRA IJ 3349 341214# 
TST GR F' 224# 434 449 603 151121 
TSTL PR 222# 1055 1,232 1269 1306 1313 
HIO 237 0 2407# 
TWOPI 2629 2638 2693,# 
TyP E 846 8('3# 884 
TVP E2 868 681# 
UTE 1559# 1574

• UTa 1566# 1584 
UTRA 19 7 1557# 1.571 1582 •UTX 15 6 4 15 75# 
VAL 1671ri 1674 1679 ,,680 1687 
WALL 605# 616 
WOR US 118 159 181# 
WRlTE 582# 607 849 
WTES12 596# 60 9 821, 
WTE STG 585 608# 
WX 597 604 612# 614 820 

23 87 25913 2614 2616 2635 2637 2639 2653X 264~ 26~" 2~62 a6~~ 2668 ~669 
2680 2706# 

Xl 2477 2485 2486 2495 2497 2503# 254121 2559 
X2 2345 2352 2354 2355 2361 2368. 237~ 238~ 2~8?# 24?3 2~24 ~43~ 
XA BS 394 1346#

• XAOC 981# 1884 2075 
XC,. 75# 274 !553 t586 16 01 195ti •XCTlt-. 111# 256 29 121 921 945 lfZ13~ j,73~ 175~ 190~ 19;'~ ~~2~ 
XDE LET 229 1393# 1396 1454 
XDY S 612# 
XEN DUJ 215 1609# 1623

• XI=" 2135 2149 2168# 
XFt NC 213 1529# 1549 1554 •XGE TL N 211 323# 378 
XI3 3 113 1818# 1825 1828 1837 184; 
XI'" 31 76 3186 32~3 3253# 
Xlt\F'L.T 2915 2938 2955# 
Xlt\T 396 532 832# 1°07 1864 202~ 
XOU'l'L 112 1653 ;1.654 1822 1827# 184~ 
XPOPJ 189 1167# 

209 1658# 1670• XPR NT 

• 
XPUSI-'A 19 1 469# 477 
XPUSHJ 18 6 489# 49121 494 
XRA N 398 1151# 
XRAR2 3858# 38 64 
XRT 66# 432 433 504 510 522 526 110~ 13,0~ ~4~~ 1~51 1,5~' ,,5:$8 ~144

• 21, 4 6 
XRT2 67# 639 640 649 96~ 961 967 l.43~ l~4~ l~~~ 

• 
• . " 

.) 



• 
217 411# 415• XRTL6XSG N 39'5 1341# 

XSCRlC 203 637# 638 647 652 653 65, 
• 

• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

219 11:18# 1122 1124XSP NCR
XSQ2 23 51 2353 2356 2365 2388# 242!; 2426 2432 243~ •XSCR 2388 2630 2636 2670 2672 267~ 2676 267~ 271;#

405 3879#XSQRT
XT3 626 634# 
XTESTC 227 619# 623 ~25 630 632 633 63~ 635 • 

221 1135# 1139 1145 3..149 115~XT EST N 
X Y~ 1679# 1683 
i!e::R Q 3358# 3679 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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