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LETSPL VERSI0N 6(344) RUNNING ON LPTE

wSTART® USER FATS  (6UGW,6M@0E] JUB F3 SEQW, 42 DATE {P=SEP=75 48124132 MONITOR ALBUGUEROUE SCHOOLS S@78 *STARTx
REQUEST CREATELS 12-8EF=75 esi 6

FILE: DSKBW:F3 (6000, h0¢0) CREATED: L0=SEPe7S ¢3
WUEUE SWITCHES? /FILESASCI] /CUPLESSE /SPALING
FILE wILL BE VELETED AFTEK FRINTING

1 PRINTED: |@=SEP=75 #8352143
1 /LIMIT31305 /FURMSENORMAL

BASIL MULS 8280 GATES/ALLEN/DAVIDUFF MACKU 47(113) 933112 10=SEP=7S PAGE |
(i b=SEF=b4 05108 COMMON FILE

90100  SEARCH MCS8@8 JTHE UNIVERSAL FILE

20200  SUBTTL COMMON FILE

003ve  SALL

P04¢0  LENGTH==2 7 © MEANS 4K, 1 MEANS 8K, 2 MEANS 12K
00500  REALIO==)

¥ubPd  CASSWe==¢ JCASSETTE SwITCh (CSAVE,CLOAD)

a0760  PURE=2Q 1ON FOR PURE COLE

0080e

20900 JON TO REAO/WRITE

010060

w1200 { JMAKE COMMA COLUMNS FOURTEEN CHARACTERS
#1300  RAMBOT==020000 7BOTTOM LOCATION OF RAM FOR PURE SWITCH
#1400 CUNTRaz=1 JALLOW =0

#1500  IFE

01600 LPTonzz@ 1SIMULATOR DEFAULTS

21700 CASSwe=y

21600 CONSSwW220

21902 DSKFUNZ320

2000 CONTRHz20>

22200 LENGTH, <

02300 EXTFNC2=0 JON MEANS EXTENUEG FUNCTIONS

V2400 MULDIME=Q JON MEANS MULTIFLE UIMENSIONED ARRAYS ALLOWED
22500 STRING=s@ JON MEANS STRINGS ALLOWED

02600 CASSW=20

02700 LPTSH

v28ud DSFFUN=20

229¢0 CONSSwaz0

93000 CONTRW==0>

#3200 LENGTH=1,¢
n5300 EXTFNC==1
3400 MULDIM==1
23500 STRING==1>

03700 LENGTH=2,<
23800 EXTFNCea]
CELTT) MULOIM==]
24000 STRING==1>

4200 DEFINE SYNCHK(A), <RST 1
A>

DEFINE CHRGET,<RST
DEFINE  OUTCHR, <RST
DEFINE CUMPAR,<RST
DEFINE FSIGN,<KST
DEFINE PUSHM, <RST
DEFINE PUSHFH, <PUSHM
PUSHM>
DEFINE ACRLF, <
013
05300  IFN STRING,<™D10>>
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65400  DELFINE PUSHR, <

25500 PUSH ()]

25600 FUSH B>

astan DEFINE

25800

25900

26099  DEFINE MOVRL(B,C,0,E),<

a6108 XWD “*u1p60,=0001 b1 "Lx1 8"
06200 EXP [

ne30d EXP B

26400 XWD =010e9,"0021 1 "Lyl ov
06508 EXP B

“b60Q EXP 0>

26800

26908 LENGTH, <PRINTX  /SMALL/>

a7000 LENGTH=1, <PRINTX IMEDLUM/>
CIATT) LENGTH=2,<PRINTX /BIG/>
CYELT) KEALIO, <PRINTX /SIMULATE/>
a7500 A REALLO,<PRINTX /ON MACHINE/>
97400 CASSH,<PRINTX  /CASSETTE/>
97500 i PURE , €PRINTX JPURE />

97660 LPTSH, <PRINTX  /LPT/>

PYalT] OSKFUN, «PRINTX /DISK/>

a180a CONSSw, <PRINTA  /CONSULE/>>
97900

MCS 808W GATES/ALLEN/DAVIDUFF MACKO 47 (113) 25312 10=SEP=75 PAGE |
C bmSEP=04 B3111 VERSIUN 3,0 == MORE FEATUKES T0 60

aenea SUBTTL VERSION 3,8 == MORE FEATURES TO GO
awpun TITLE BASIC MCS 808U GATES/ALLEN/DAVIDOFF
avesn IFNDEF  LENGTH,<PRINTX 1l MUST HAVE COM |1}
apasa END>

20108 MLSSIn(START)

aul1ea COMMENT »

BULBN  memmmmm—= [y
@0160  COPYRIGHT 197% 6Y BILL GATES AND PAUL ALL

20200 = mmme meees mme —mmm =

092620  ORIGINALLY WRITTEN ON THE POP=1é FROM
Avesd FEBRUARY 9 TU APRIL

pe320  BILL GATES WROTE THE RUNTIME STUFF,
BU34e PAUL ALLEN WROTE THE NONeRUNTIME STUFF,
00360 MONTE DAVIDOFF WROTE THE MATH PACKAGE,

nB4Re THINGS 10 DO}
Vu4ed  GOSUB ¢ INPUT BuG (BUF SHMASH)
©044@  PRINT PUNCTUATION MANDATORY
06460  MULTIPLE LET
@480  RESTART AT @ SHUULD GO THROUGH STKINI
A0500 USER DEFINED FUNCTIONS (MULTI=ARG,HULTI=LINE,STRINGS)
20520  MAKE STACK BOUNLAKY STUFF EXACT
@0540  PUNCH, RENUMBEK, , 4
90568  INLINE CONSTANT CONVERSION==MAKE IT WORK
00580  *
P06  RADIX 1@ JTHROUGHOUT THE NON=MATH PACKAGE ROUTINES
areene Q0620  ,PEzi JFOR SIMULATOR FIXUPS
wvanes 20640 NUMLEVs=1T+LENGTH%2 INUMBER OF STACK LEVELS RESERVED
20660 FWITH AN EXPLICIT CALL TO BETSTK
ua11e CELLD) LPTLENz=72 1WwluTh OF LINE=PRINTER
0e8l1e 2700  LINLENz=72 JTELETYPE LINE LENGTH
008116 Bu72@  BUFLENa=T72 FINPUT BUFFER SIZE
avpees autaa STRSIZ==4
avewes 06760 IFE LENGTH=2,<STRSIZ==3>
aulea 3 INUMBER OF STRING TEMPORARIES
BedeR LENGTH=2, SNUMTMFZS>
) ausen 3
0eoeLT AUB4D  CC JCHARACTER TO SUPRESS OUTPUT
oLdeey LUETY) ; JBIT FOR OUTPUT DONE
0EaEe1 au8sa JBIT FOR INPUT DONE
26penl an9ue - JTELETYPE OUTPUT CHANNEL
A0@En1 av92a FTELETYPE INPUT CHANNEL
2EavRD 20960 JON MEANS LISTEN FOR =C
203631 21800 JON MEANS USER FUNCTIONS ALLOWED
n1020 JL CANNDT BE ON WITH LENGTH=Q (SUBFLG)
21240 IFN REALIO, <
@vBu01 01060  LISTENz=1>
Bieee  IFE LENGTH, <
P1128  FUNCTS5==0>
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133
134
135 91200  INTERNAL WC1,BUF ,READY,REASON, SNERR, OMERK , REP INT
1220  INTERNAL STREND, CUKLIN,DVOERR ERROY
137 p124e  IFN REALLO, <
138 21262 INTERNAL CNLEAL, CNLGAR,CHLEAS>
139 01280 IFN EXTFNG, <INTERNAL ATNFIX,COSFIX,SINFIX,TANFIX
21308 EXTERNAL FPHR, EXF
141 w1320 EXTERNAL QINT, ZERO, MOVE FOUT,FIN,FCOMP,FaD0D, PUSHF, INT, INIT
142 81348  EXTERNAL MOVFR, MUVRF jMOYRM, INPRT ,LINPRT
143 01360 EXTERNAL MUVF M, MOVMF , TSTACK FLOATRI FAUDS
144 81368  INTERNAL ILLFUN,FAC,FACLD, TXTTAB, STROUT,SCRTCH
145 91400  ExTERNAL INRART,NEG,FLOAT
146 21420 INTERNAL OUTDO,STRUUT
147 B144B  INTERNAL STKTOP, ERROR, FCERR
148 21460  IFN STRING, <
149 21482 INTERNAL VALTYP, TEMPPT
150 Bi464 INTERNAL TEMPST,STRLIT
151 21466 IFN LENGTH=2, ¢
152 . D1468 INTERNAL THEKR>
153 01480 INTERNAL MEMSIZz,FRETOP
154 21500 EXTERNAL SIGNS>
155 81520  INTERNAL FBUFFR, MINUTK, PLUSTK,CROU, LINGET, INTXT,GINLIN
156 @1540 IFN HULDIM, «INTERNAL BSERR>
157 21562  IFN MULDIM, <EXTERNAL UMULT>
w1588  IFE LENGTH, <INTERNAL RNDF IX,SGRFIX,SINFIX>
21600  INTERNAL SIGN
1628  EXTERNAL SIGNC,POPHRT
21648 IFN CONTRH, <
@1668  INTERNAL CNTHFL>
@1688  IFN LPTSH, €
ai708 INTERNAL LPTPOS,PRTFLG>
Gi72@ IFE LENGTH=2, <
U173 EXTERNAL CONSIH,VMOVFA, VMOVAF , 1SIGN,FPKRQ,CONIA,GETBCD, ¥SIGN
817648 EXTERNAL VHOVHF s VHUVF M, FRCINT , FRCSNG, FRCUBL, YNEG, PUFOUT, DCXBRT, TADD
#1768  EXTERNAL 15Ub, IMULT 101V, ICOMP, INEG,DADD,DSUB , DMULT, 001V, 0COMP, VINT
91788  EXTERNAL TMERR , VMOVE , VALINT, VALSNG, FRCSTR , CHKSTR, MAKINT
21800 INTERNAL DFACLO,ARG,ARGLO, VALTYP,ERRTM, TEMP2, TEMP3,GETYPES
91820  PAGE
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172 @1849  SUBTTL SOME EXPLANATION
173
174 21880  CUMMENT
175
176 #1920 ALYAIR BASIC CONFIGURES MEMORY AS FULLOWS:
177
178 21960  LOW LOCATIONS
179
180 22008 kST SUBROUTINES
181
182 Be0ada [} STARTUP
183 CEPLY] INITIALLY A JMP TO THE INITIALIZATION CODE
184 22080 BUT CHANGED TO A JMP TO READY,
185 02100 RESTARTING THE MACHINE AT B DURING PROGRAM
186 92120 EXECUTIUN CAN LEAVE THINGS MESSED UP,
187
82160 SYNCHK
189 02180 A CHECK 15 MADE TU MAKE SURE THE
190 Becun CHARACTER POINTER POINTS AT A SPECIFIC
191 v2220 CHARACTER, IF NUT THE "SYNTAX ERROR"
192 ve2an RUUTINE 1S CALLED, IF SO,
193 pe2ed THE CHRGET KST 18 OROPPED INTQ SO
194 neese ThE CHARACTER AFTER THE MATCHED
195 ve3un ONE WILL BE PUT IN [A] AND
196 CEEET] THE CONUITION CODES wILL REFLECT THIS
197 LEETT] EXAMPLE: SYNCHK THENTK (THE MATCH CHARACTER IS
198 0e3ed GIVEN IN THE LOCATION AFTER THE RST)
199 82380 WOULD CHECK TO MAKE SURE (H,L] POLNTED TO A THENTK
200 CEET T AnD IF SO FETCH THE NEXT CHARACTER INTO (A],
201 v24es IF NOT, A "SYNTAX ERROR" WOULD BE GIVEN,
g0z
eo3 @246 CHRGET
evd LELLT USING [H,L] AS THE TEXT POINTER
2es 82500 THE TEXT POINTER IS INCREMENTED
206 92520 AND THE NEXT CHARACTEK 18 FETCHED INTO (A}
2w 82540 IF THE CHARACTER IS A " " IT 1S SKIPPED
2es @2560 OVER ANL THE NEXT CHARALTER IS FETCHED,
20y 02580 - THE STATEMENT TERMINATORS "i' AND @
2o PELTT LEAVE THME ZERQ FLAG SET,
211 22620 THE NUMERICS "@" THROUGH "9" LEAVE THE CARRY
2ie acbue FLAG SET, THE CURRENT CHARACTER CAN BE
213 n2668 REFETCHED INTD [A) BY DUING A MOV A M,
ela 02680 IF THE CONDITION CODES MUST BE SET UP AGAIN
215 22700 OCx H,CHRGET WILL WORK, IT IS VERY DIFFICULT
216 aeree TO REEXAMINE THE CHARACTER BEFORE THE CURRENT
e a2740 ONE SINCE SPACES MAY BE IN=BETWEEN,
218 72760 OCX HypDCX HyCHRGET WILL NOT ALWAYS WORK,
21y
2o a280e OUTCHR
w2820 THE CHARACTER IN [A) 1S PRINTED On
n284@ THE USER’S TERMINAL, (A] aNu THE
2ch6D CONDITION CODES ARE PRESERVED,
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#2900 CuMP AR

22920 [U,€) 4ND [n,L) ARE COMPAREL AS UNSIGNED
82948 DOUBLE=BYTE INTEGERS, CARKY IS SET IF

22960 (HyL) IS LESS THAN (D,E), ZERO IS SET IF THEY
@2980 ARE EWUAL, [A] 1S5 SMASHED, THE UNLY DEFINITE
83p@0 THING THAT CAN bE SAID ABOUT [A] ON RETURN
93020 Is THAT IF THE ZERQO FLAG IS SET, (A) WILL
ETLY] EQUAL @,

3082 FSIGN

a3100 THE FAC (FLUATING ACCUMULATUR)

as1e8 WHICH IS USED TU STORE NUMERIC RESULTS
as140 IS CHECKED TO SEE WHAT SIGN ITS

25168 VALUE HAS,

asave PUSHM

w3220 A DOUBLE BYTE QUANTITY POINTED

PEELY) TO BY (h,L] IS PUSHED ONTU THE

5268 STACK, [B,C) 1S SET EQUAL Tu THE

n35260 VALUE PUSHED, [H,L] IS INCREMENTED 8Y TwWO,

03320 IN THE 4K VERSION RST 7 15 UNUSED AND THE LOCATIONS
93340 ASSOCIATED WITH IT ARE USED TO CONTINUE

95360 THE CODE FOR RST &, IN THE BK & JMP IS MADE

23380 AROUND THE FIRST THREE KSY 7 LOCATIONS

a340@ OURING RST & EXECUTION, RST 7 INITIALLY

#3420 CONTAINS A RET, BUT THE USER CAN CHANGE IT 10
93440 A JMP TG AN INTERRUPT SERVILE ROUTINE,

as5460 FUNCTION DISPATCH ADDRESSES

v3500 FUNDSF CONTAINS THE ADDRESSES OF THE

CELED] FUNCTION KROUTINES IN THME ORDER OF THE

83540 FUNCTION NAMES IN THE CRUNCH LIST,

23560 THE FUNCTIONS THAT TAKE HMORE THAN ONE ARGUMENT
25580 ARE AT THE END, SEE THE EXPLANATION AT ISFUN,

@5620 ThE OPERATOR TABLE

@640 ThE OPTAB TABLE CONTAINS AN OPERATORS PRECEDENCE

EETYLY] FOLLOWED BY THE AUDRESS OF THE KOUTINE TO PERFORM

23682 THE OPERATICN, THE INDEX INTO THE

25700 OPERATOR TABLE 1S MADE bY SUBTRACTING OFF THE CRUNCH YALUE
95720 OF THE LOWEST NUMBERED UPERATGR, THE ORDER

CELET OF OPERATORS IN THE CRUNCH LIST AND IN OPTAB IS IDENTICAL,
93760 THE PRECEDENCES ARE ARBITRAKY,EXCEPT FOR THEIR

03780 CUMPARATIVE SIZES, NOTE THAT THt PRECEDENCE FOR

83802 UNARY OFERATORS SUCH AS NOT AND NEGATION ARE

w3820 SETUP SPECIALLY WITHOUT USING A TABLE,

43860 THE RESERYEL wORD Or CRUNCH LIST

03880 WHEN A COMMAND OR PROGRAM LINE IS YYPED In
93900 IT 1S STORED IN BUF, AS SOON AS THE WHOLE LINE
93920 HAS BEEN TYPED IN (INLIN RETURNS) CRUNCH IS
25940 CALLED TO CONVERT ALL RESERVED WOROS TO THEIR

L]
[ ]
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278 83960 CRUNCH VALUES, THIS REOUCES THE SIZE OF Thk

219 83980 PROGRAM AND SPEEDS UP EXECUTION BY ALLOWING

28u 24000 TABLE DISPATCHES TO PERFOKM FUNCTIONS,STATEMENTS,
281 24020 AND OPERATIONS, THIS IS BECAUSE ALL THE STATEMENT
282 34040 NAMES AWE STORED CONSECUTIVELY IN THE CRUNCH LIST,
263 0aged WHEN A #ATCH 1S FOUND BETWEEN A STRING

28y LLUED] OF CHARACTERS AND A WORD IN THE CRUNCH LIST

285 24108 THE ENTIRE TEXT OF THE MATCHED WORD 1S TAKEN OUT OF
2kt w4120 ThE INPUT LINE AND A RESERVED WORD TOKEN IS PUT

287 w4148 IN ITS PLACE, A RESERVEDL WORD TUKEN IS ALWAYS EQUAL
288 24160 TU OCTAL 200 PLUS THE PUSITION OF TRE MATCHED wWURD
289 24188 IN THE CRUNCH LIST,

291 24220 STATEMENT DISPATCH ADDRESSES

292 V4248 WHEN A STATEMENT IS TO BE EXECUTEL, THE FIRST

293 vazed CHARACTER OF THE STATEMENT 1S ExAMINED
0u280 TU SEE LF IT I$ LESS THAN ThE RESERVED
04300 WORD TOKEN FOR THE LOWEST NUMBEKEU STATEMENT NAME,
vu432e IF 50, THE "LET" CODE I5 CALLED TO
04340 TREAT THE STATEMENT AS AN ASSIGNMENT STATEMENT,
wu3ed OTHERWISE 4 CHECK IS MACE TO MAKE SURE THE
@43ee RESERVED wORD NUMBER I8 NOT TOO LARGE TU BE A
B4aee STATEMENT TYPE NUMBER, IF NOT THE ACDRESS
B4gen TU DISPATCH TO 1S FETCHED FROM STMDSP (THE STATEMENT
LYY DISPATCH TABLE) USING THE RESERVED WORD
04460 NUMBER FOR THE STATEMENT TO CALCULATE AN LNDEX INTO
4460 THE TABLE,

a4520 ERROR MESSAGES
24540 WHEN AN ERROR CONDITION IS DETECTED

#4560 LE] MUST BE SET UP TO INDICATE WHICH ERROR

B4560 MESSAGE IS APPROPRIATE AND A BRANCH MUST HE MADE
24600 TU ERROR, THE STACK WILL BE RESET AND ALL

24620 PROGRAM CONTEXT WILL BE LOST, VARIABLES

n4640 VALUES AND THE ACTUAL PROGRAM REMAIN INTACT,

24660 ONLY THE VALUE OF [E] 1S IMPORTANT WHEN

LYY ThE BRANCH 1S MADE TO ERROR, (E) IS USED AS AN
w4700 INDEX INTO ERRTAB WHICH GIVES ThE TwO

04720 CHARACTER ERROR MESSAGE THAT wILL BE PRINTED ON THE
4740 USER*S TERMINAL,

a4780 IMPURE STURAGE

LELIT) ALL TEMPORARIES,FLAGS,POINTERS, THE BUFFER AREA,
waBee THE FLUATING ACCUMULATOR,AND ANYTHING ELSE THAT

24840 IS USED TO STORE A CHANGING VALLE SHOULD BE LOCATED
04868 I THIS AREA, CARE MUST BE MADE IN MOVING LOCATIONS
94889 IN THIS AREA SINCE THE JUXTAPOSITION OF TwO LUCATIONS
n490@ 1S OFTEN DEPENDED UPON,

B4949 TEXTUAL MESSAGES

24960 CONSTANT MESSAGES ARE STOUKED HEKE, UNLESS
04950 THE CODE TO CHECK IF A STRING MUST BE COPIED
05802 IS CHANGED THESE STRINGS MUST BE STORED ABOVE
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33y 25020 DSCTMP, Ok ELSE THEY wiLL BE COFIED BEFORE
332 05040 THEY aRE PRINTED,

333

334 85080 FNDFOR

335 25100 MOST SMALL ROUTINES ARE FAIRLY SIMPLE

336 v5128 AND ARE DOCUMENTED IN PLACE, FNDFOR 1S

337 05140 USED FUK FINDING "FOR" ENTRIES ON

338 #5160 THE STACK, WMENEVER A MFOR" IS EXECUTED AN
339 és18e 18 BYTE ENTRY IS5 PUSHED ONTO THE STACK,

s4p 95200 BEFORE THI8 1S DONE, HOWEVER, A CHECK

341 25220 MUST BE MADE TO SEE IF THERE

Sue v5240 ARE ANY "FOK" ENTRIES ALREADY ON THE STACK

343 25260 FUR THE SAME LOUP VARIABLE, IF 50, THAT "FOR"™ ENTRY
344 w5280 AND ALL OTHER "FOR" ENTRIES THAT WERE MADE AFTER 1T
345 25300 ARE ELIMINATED FROM THE STACK, THIS 1§ SO &
346 w5320 PROGRAM THAT JUMPS OUT OF THE MIDULE

347 25340 OF A "FOR®™ LDOP AND THEN KESTARTS THE LOOP AGALN
348 #5360 AKD AGAIN WON'T USE UF 18 BYTES OF STACK

349 25380 SPACE EVEKY TIME, THE YNEXT" CODE ALSO

350 #5400 CALLS FNOFOR TO SEARCH FOR A "FOR"™ ENTRY WITH
351 05420 THE LOOF YARIABLE IN

352 95440 THE "NEXT", AT WHATEVER PGINT A MATCH IS FOUND
353 25460 THE STACK IS RESET, LF NO MATCH IS FOUND A
356 25480 "NEXT WITHOUT FUR" ERROR OCCURS, GOSUB EXECUTION
355 @5500 ALSU PUTS A & BYTE ENTRY ON STACK,

356 25529 WHEN A RETURN IS EXECUTED FNDFOR IS

357 85540 CALLED wITH A VARIABLE POINTER THAT CAN'T

358 25560 BE MATCHED, WHENW "FNDFUR" HAS RUN

359 @5580 THROUGH ALL THE "FOR™ ENTRIES ON THE STACK

36y a5600 IT RETURNS AND THE RETURN CODE HAKES

EL 05620 SURE THE ENTRY THAT WAS STOPPED

Sbe @564@ ON IS A GOSUB ENTRY, THIS ASSURES THAT

363 25660 IF YOU OSUB TO A SECTION OF COUE

364 25680 IMN WHICH A FOR LOOP IS ENTERED BUT NEVER

365 wsTee EXITEC THE RETURN WILL STILL BE

ETT) as720 ABLE TO FIND THE MOST RECENT

367 ns574@ GOSUB ENTRY, THE "RETURN" CODE ELIMINATES THE
368 PEYLT "GOSUB"™ ENTRY AND ALL "FOR" ENTRIES MaDE AFTER
369 25780 THE GOSUB ENTRY,

370

371 05820 NON=RUNTINE STUFF

37e @s84@ THE CODE TO INPUT A LINE,CRUNCH IT,GIVE ERRORS,
573 85860 FIND A SPECIFIC LINE IN THE PRUGRAM,

374 w5880 PERFOKM A "NEw","CLEAR", AN "LIST" ARE

375 25960 ALL IN THIS AREA, GIVEN ThE EXPLANATION OF

376 25920 PROGRAM STOKAGE GIVEN BELOW THESE ARE

377 95940 ALL STRAIGHTFORWARD,

378

579 45980 NEWSTT

380 26800 WHENEVER A STATEMENT FINISHES EXECUTION IT

381 96020 DOES A "RET" WHICH TAKES

s8e 26040 EXECUTIUN BACK TO NEWSTT, STATEMENTS THAT

383 CLULL] CREATE UR LOOK AT SEMI=PERMANENT STACK ENTRIES
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384 96080 MUST GET RID OF THE RETURN ADDRESS UF NEWSTT AND
585 26160 JHP TU NEWSTT WHEN DONE, NEWSTT ALWAYS

366 de120 CHRGETS THE FIRST CHARACTER AFTER THE STATEMENT
367 26140 NAME BEFORE DISFATCHING, wHEN RETURNING

388 06160 BACK TO NEWSTT THE OUNLY THING ThAT

389 #6180 MUST BE SET UF 1S ThE TEXT POINTER LN

390 06200 (MyL), NEWSTT WILL CHECK TO MAKE SURE

39 av2e0 Ih,L] 15 POINTING TO A STATEMENT TERMINATOR,
392 06240 IF A STATEMENT SHOULON'T BE PERFORMED UNLESS
393 Be260 1T 1S PROPERLY FORMATTED (I,E, "NEW") IT CAN
394 06280 SLMPLY LO A "RNZ" AFTER READING ALL OF

355 06300 ITS ARGUMENTS, SINCE THE ZERKQ FLAG

06320 BEING OFF INDICATES THERE 1S NOT
597 #6340 A STATEMENT TERMINATOR NEWSTT WILL
596 26360 00 THE JMP TO THE "SYNTAX ERROR"

399 06380 ROUTINE, IF A STATEMENT ShOULD BE STARTED
460 a6aep OVER IT CAN DO LHLD TEMP,KET SINCE THE ([H,L)
401 26420 AT NEWSTT IS ALWAYS STORED IN TEMP, OF COURSE
462 06440 CARE MUST BE TAKEN THAT NO KOUTINE

463 26460 THAT SMASHES TEMP HAS BEEN CALLED,

@6480 THE “C COOE STORES TEMP IN OLDTXT AND CURLIN (THE
aes 8650@ CURRENT LINE NUMBER) IN OLOLIN SINCE THE “C CHECK
ave 26520 IS WADE BEFURE THE STATEMENT POINTED 70 IS

76540 EXECUTED, "STOP" AND "END" STORE THE TEXT PUINTER
4es 26560 IV (H,L] wHICH POINTS AT THEIR TERMINATING
409 26580 CRARACTER IN OLDTXT,

410

a1t 06620 STATEMENT CUDE

412 06640 THE INDIVIOUAL STATEMENT CODE COUMES

413 06660 NEXT, THE APPROACH USED IN EXECUTING EACH
aia 06680 STATEMENT IS DOCUMENTED IN THE STATEMENT CODE
415 26700 ITSELF,

416

417 26749 FRMEVL, THE FORMULA EVALUATCR

415 26760 GIVEN AN [H,L) POINTING TU THE STARTING

419 26780 CHARACTER OF A FORMULA FRMEVL

4ep 26800 EVALUATES THE FURMULA AND LEAVES

42y 26820 THE VALUE IN THE FLOATING ACCUMULATOR (FAC),
4ee 26840 (hyL) IS RETURNED PUINTING 10 THE FLRST CHARACTER
423 26860 THAT COULD NOT BE INTERPRETED AS PAKT OF THE
424 LLLTE) FORMULA, THE ALGORITHM USES THE STALK

“2s 26908 TO STURE TEMPOKARY RESULTS:

42

w2i B694@ @, PUT A DUMMY PRECEDENCE OF ZERO ON

06960 THE STACK,

06980 1, KEAD LEXEME (CONSTANT,FUNCTION,
43p @i1aue VARIABLE,FORMULA IN PARENS)

431 ?i020 AND TAKE THE LAST PRECEDENCE VALUE

Bio4e OFF THE STACK,

21060 2, SEE IF THE NEXT CHARACTEK IS AN OPERATOR

1082 IF NOT,RETUKN, THIS MAY CAUSE

vi110e OPERATOR APPLICATION OR AN ACTUAL

nitee RETURN FROM FRMEVL,
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457 @1140 IF IT 18, SEE WHAT PRECEDENCE IT HAS

a3e Bltee AND COMPARE 1T 10 THE PRECEDENCE

439 27180 OF THE LAST OPEKATOR ON THE STACK

440 ar2¢0 IF &= OR LESS REMEMBEK THE TEXT

aa) ar2z0 POINTER AT THE START OF THIS OPERATOR

qng a724e AND DO A RETURN TO CAUSE

443 @126 APPLICATIUN OF THE LAST DPERATOR,

qaq 97280 EVENTUALLY RETURN TO STEP 2

448 91300 BY RETURNING TO RETAOP,

aue 87320 IF GKEATER PUT THE LAST PRECEDENCE

uat 87340 BACK ON, SAVE THE CURRENT

aus 27360 TEMFORARY RESULYT, OPERATOR ADORESS

449 27380 AND PRECEDENCE AND KETURN TO STEP 1,

abe

451 07420 RELATIONAL OPERATORS ARE ALL HANDLED THROUGH

45e LEETL] A COMMON ROUTINE, SPECIAL

453 CIETY) CARE 15 TAKEN TO DETECT TYPE MISMATCHMES SUCH AS 3e"F"

454

458 2isee THE ROUTINE TO READ A LEXEME

456 ETT) EVAL CHECKS FOR THE DIFFERENT TYPES OF

457 27540 ENTITIES IT IS SUPPOSED TU LETECT,

458 27560 LEADING PLUSES ARE 1GNORED,

459 a7sse DIGITS AND "," CAUSE FIN (FLOATING INPUT)

46@ 27600 TU BE CALLED, FUNCTION NAWES CAUSE THE

a6l 0i620 FURMULA INSIDE THE PARENTHESES 1O BE EVALUATED
27640 AND THE FUNCTION ROUTINE TO BE CALLED, VARIABLE
B7668 NAMES CAUSE PTRGET TO BE CALLED TC GET A POINTER
27680 TU THE VALUE, AND THEN THE YALUE 1S PUT INTO
a71709 THE FAC, AN OPEN PARENTHESIS CAUSES FRMEVL
aitee TO BE CALLED (RECURSIVELY), AND THE ")" TU
27740 BE CHECKED FOR, UNARY OPERATORS (NOT AND
87708 NEGATION) PUT THEIR PRECEDENCE On THE STACK
87780 AND ENTER FORMULA EVALUATION AT STEP 1, SO
27800 THAT EVERYTHING UP 1D AN OPERATUR GREATER THAN
ai82o THEIR PRECEOENCE OR THE END OF THE FORMULA
27848 WILL BE EVALUATED, WHEN FRMEVL UOES A RETURN
27868 BECAUSE IT SEES AN OPERATOR OF HIGHER PRECEDENCE
nisee 1T DOES NOT PASS THE TEXT POINTER IN [HyL), SO
27900 AFTER THE UNARY OPERATION HAS BEEN PERFORMED
w1920 ON THE FAC THE TEXT POINTER MUST BE FETCHED FROM
21948 A TEMPORARY LOCATION THAT FRMEVL USES AND
81968 A RETURN BACK TU FRMEVL DLUNE,

08960 DIMENSION AND VARIABLE SEARCHING
vBa2e SPACE 15 ALLOCATED FOR VAKIABLES AS THEY ARE

0B8A40 ENCUUNTERED, THUS "DIM" STATEMENTS MUST BE

CEELT EXECUTEDL TO WAVE EFFECT, & BYTES ARE ALLOCATED

26088 FUR EACH SIMPLE VARIABLE, WHETHER IT 1S A STRING,
88100 NUMBER (R USER OEFINED FUNCTION, THE FIRST TwO

28120 BYTES GIVE THE NAME OF THE VARIABLE AND THE LAST FOUR
08140 GIVE LTS VALUE, (VARTAB) GIVES THE FIRST LOCATION
fae1ee WHEKE A SIMPLE VARIABLE NAME IS FOUND AND [ARYTAB)
es18e GIVES TrE LOUCATION 70 STOP SEARCHING FOR SIMPLE
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28208 VARIABLES, A "FOR"™ ENTRY HAS A TEXT POINTER

as220 AND A PUINTER TO A VARIABLE VALUE SU NEITHER

08249 THE PROGRAM OR THE SIMPLE VARIABLES CAN BE

26260 MOVED wnILE THEwE ARE ACTIVE "FUR®™ ENTRIES ON THE STACK,
28280 USER DEFINED FUNCTION VALUES ALSO CONTAIN

268300 PUINTERS INTO SIMPLE YARIABLE SPACE SO WO USER=DEFINED
28320 FUNCTION VALUES CAN BE RETAINED IF SIMPLE VARLABLES
08340 AWE MOVED, ADDING A SIMPLE VARIABLE

CLELT] ADDING SIX TO ARYTAB AND STREND, BLUCK TRANSFERING
“e380 THE ARKAY VARIABLES UP BY SIX AND MAKING SURE YHE
28400 NEW [STREND) IS NOT TD CLOSE TO THE STACK,

08420 THIS MOVEMENT DF ARRAY VAKIABLES HEANS

28440 THAT NO POINTER TG AN ARRAY WILL STAY VALID WHEN
28460 NeW SIMPLE VARLABLES CAN BE ENCOUNTERED, THIS IS
28480 WHY ARRAY VARIABLES ARE NOT ALLUWED "FOR"

28500 LUOP VAKIABLES, SETING UP ANEW ARKAY VARIABLE

#8520 MERELY INVOLVES BUILDING THE DESCRIPTOR,

98540 UPDATING STREND, ANO MAKING SURE THERE IS

28560 STILL ENOUGH RDOM BETWEEN STRENL AND THE

28580 STACK, WITHOUT MULTIPLE DIMENSIUNS THE FORMAT

28600 QF AN ARRAY VARIABLE IS SIMPLY:

28620 SECOND CHARACTER

28640 FIRST CHARACTER

08660 NUMBER OF BYTES USED BY VALUES

28680 VALUES

08708 THE FORNMAT WHEN MULTIPLY ODIMENSIONED VARIABLES

08720 ARKE ALLOWED IS DESCRIBED IN THE "MULDIM" CODE,

28740 PTRGET, THE ROUTINE WHICH RETURNS A POINTER

28760 TU A VARIABLE VALUE, HAS TWO IMPORTANT FLAGS, ONE IS
28780 MOIMFLG™ WHICH INOICATED WHETHER "DIM®™ CALLED PTRGET
28840 OR NOT, IF S0, NO PRIGR ENTRY FUR THE VARIABLE IN
08820 GUESTION SHOULD BE FOUND, AND THE INDEX INDICATES
08840 HOW MUCH SPACE TO SET ASIDE, SIMPLE VARIABLES CAN
26860 BE "DIMENSIONED", BUT THE ONLY EFFECT WILL BE TO
48880 SET ASIGE SPACE FOR THE VARIABLE IF IT HASN®T BEEN
28900 ENCOUNTERED YET, THE OTHER IMPORTANT FLAG IS SUBFLG
28920 WhICH INDICATES WHETHER A SUBSCKIPTED VARIABLE SHOULD BE
De940 ALLOWED IN THE CURKRENT CONTEXT, IF SUBFLG IS NON=ZERO
28960 THE OPEN FARENTHESIS FUR A SUBSCRIPTED VARIABLE
28960 WILL NOT BE SCANNED BY PTRGET, AND PTRGET WILL RETURN
29000 WETH A TEXT POINTER POINTING TO THE "(", IF

a9028 THERE WAS ONE,

19040 STRINGS

29860 In THE VARIABLE TABLE STRINGS AKE STORED JUST LIKE
25080 NUMERIC VARIABLES, SIMPLE STRINGS HAVE FOUR VALUE
us1ea BYTES whICH ARE INITIALIZED TO ALL ZEROS (WHICH
v9129 KEPRESENTS THE NULL STRING), THE ONLY DIFFERENCE
09142 IN HANOLING IS THAT WHEN PTRGET SEES A "S" AFTER THE
99160 NAME OF A VARIABLE, PTRGET SETS VALTYP 10 ONE AND TURNS
#9180 ON THE nSB (MOST=SIGNIFIGANT=BIT) OF THE VALUE OF
25200 THE FIRST CHARACTER OF THE VARIABLE NAME,

a922a HAVING THIS BIT ON IN THE NAME OF THE VARLABLE ENSURES
#9240 THAT THE SEARCH ROUTINE WILL NOT MATCH
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2926 fA® WITH *AS® Ok fAS' WITH *Af, THE MEANING OF
v96a THE FOUK VALUE BYTES ARE3D

29300 LOwW

29320 LENGTK OF THE STRING

v9340 UNUSED

29360 LOW 8 BITS

09380 HIGK 8 BITS OF THE ADDRESS

99480 OF THE CHARACTERS IN THE
09420 STRING IF LENGTH,NE.@,
99440 MEANINGLESS OTHERWISE,
99460 HIGH

09480 THE VALUE OF A STRING VARIABLE (THESE & BYTES)
49500 15 CALLED THE STRING DESCKIPTOR TO OISTINGUISH
99520 IT FROM THE ACTUAL STRING DATA, WHENEVER A

89540 STRING CONSTANT IS ENCOUNTERED IN A FORMULA OR AS
99560 PART OF AN INPUT STRING, OR AS PART OF DATA, STRLIT
29580 15 CALLED, CAUSING A DESCKIPTOR TO BE BUILT FUR
99600 THE STRING, IF THe STRING CONSTANT 1S IN BUF (WHICH
#9620 IT wILL BE IF THE STRING IS BEING "INPUT", UR THE
29640 STRING 1S PART OF SUME FORMULA IN A DIRECT STATEMENT)
99660 THE VALUE IS COPIED INTU STRING SPACE SINCE BUF
99680 IS ALWAYS CHANGING, "STRCPY" IS USED TO COPY

@9t00 STRINGS,

a9740 STRING FUNCTIONS AND THE ONE STRING OPERATOR "e®

29760 ALWAYS KETURN THEIR VALUES IN STRING SPACE,

09780 ASSIGNING A STRING A CONSTANT VALUE IN A PROGRAM

99800 THROUGH A "READ™ OR ASSIGNMENT STATEMENT

09820 WILL NOT USE ANY STRING SFACE SINCE

89840 THE STRING DESCKIPTOR WwILL POINT INTO THE

#9860 PKOGRAM ITSELF, IN GENERAL, COPYING IS DONE

79880 WHEN 4 STKING VALUE IS IN BUF, UR IT IS IN STRING
09900 SPACE AND THERE IS AN ACTIVE POINTER TO IT,

99920 THUS F$2GS WILL CAUSE CUPYING IF GS HAS ITS

89940 STRING DATA IN STRING SPACE, F$=CHR3(7)

99964 WILL USE ONE BYTE OF STRING SPACE TO STORE THE

49969 NeW ONE CHARACTER STRING CREATED BY "CHRS", BUT

10200 THE ASSIGNMENT ITSELF WILL CAUSE NO COPYING SINCE
19020 THE ONLY POINTER AT THE NEW STRING IS 4

10240 TEMPORARY ODESCRIPTOR CREATED BY FRMEVL WHICH WILL

10060 GO AWAY AS SO0N AS THE ASSIGNMENT IS DONE,

10080 IT IS ThE NATURE OF GARBAGE COLLECTION THAT

10100 0ISALLUWS HAVING TWO STRING DESCRIPTORS PQINT TO THE SAME
19120 AREA IN STRING SPACE, STRING FUNCTIONS AND OPERATORS
10140 MUST PROCEED AS FOLLOWS:

10160 1) FIGURE OUT THE LENGTH OF THEIR RESULT

10160 2) CALL GETSPA 710 FIND SPACE FOR THEIR

12200 RESULT, THE ARGUMENTS TU THE FUNCTION

10220 Ok OPERATOR MAY CHANGE SINCE GARBAGE COLLECTION
10249 MAY BE INVOKEO, THE ONLY THING THAT CAN

10269 BE SAVED DURING THE CALL TO GETSPA IS A POINTER
10280 T0 THE DESCKIPTORS OF THE ARGUMENTS,

16300 3) CONSTRUCT THE RESULT DESCRIPTOR IN DSCTHP,
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10320 GETSPA RETURNS THE LOCATION OF THE AVAILABLE
16340 SPACE,

ITELY] 4) CREATE THE NEW VALUE BY CUPYING PARTS

10380 OF THE ARGUMENTS OR WHATEVER,

10408 S) FREE UP THE ARGUMENTS BY CALLING FRETHP,
104e@ 6) JUMP TO PUTNEW TO GET THE QESCRIPTOR IN
10440 OSCTMP TRANSFERKED INTO A NEW STRING TENMPORARY,

10480 THE REASON FOR STRING TEMPORARIES IS5 THAT GARBAGE

18508 CULLECTION HAS TO KNQW ABOUT ALL ACTIVE STRING DESCRIPTORS
18520 S0 IT KNOWS WHAT IS AND ISN*T IN USE, STRING TEMPORARIES ARE
Les40 USED TO STORE THE DESCRIPTORS OF STRING EXPRESSIONS,

10580 INSTEAD OF WAVING AN ACTUAL VALUE STORED IN THE

10620 FAC, AND WAVING THE VALUE OF A TEMPURARY RESULT
16620 BEING SAVED ON THE STACK, AS HAPPENS WITH NUMERIC
10642 VARIABLES, STRINGS HAVE THE POINTER TU A STRING DESCRIPTOR
10660 SIORED IN THE FAC, AND IT IS THIS POINTER

Lessn THAT GETS SAVED ON THE STACK BY FURMULA EVALUATLON,
18700 STRING FUNCTIONS CANNOT FREE THEIR ARGUMENTS UP RIGHT
IED) AWAY SINCE GETSPA MAY FORCE

10740 GARBAGE COLLECTION AND THE ARGUHMENT STRINGS

Leted MAY BE OVER=WRITTEN SINCE GARBAGE COLLECTION

16780 WILL NOT BE ABLE TO FIND AN ACTIVE FOINTER TO

10808 THEM, FUNCTION AND OPERATOR RESULTS ARE BUILT IN
19820 OSCTMP SINCE STRING TEMPORARIES ARE ALLOCATED

10840 (PUTNEW) AND DEALLOATED (FRETMP) IN A FIFO ORDERING
1e86@ (l,eq A STACK) SO THE NEw TEMPORARY CANNOT

Ledsw Bt SET UP UNTIL THE OLD ONE(S) ARE FREED, TRYING
10990 TU BUILD A RESULT IN A TEWPORARY AFTER

18928 FREEING UP THE ARGUMENT TEMPORARIES COULD RESULT
10942 IN ONE OF THE ARGUMENT TEMPURARIES BEING OVERWRITTEN
10968 TOD SOON BY THE NEW RESULT,

11909 STRING SPACE 1S ALLOCATED AT THE VERY TOP

11920 OF MEMORY, MEMSIZ POINTS BEYOND THE LAST LOCATION OF
11040 STRING SPACE, STRING ARE STORED IN AIGH LOCATIONS
11060 FIRST, WHENEVER STRING SPACE IS ALLOCATED (GETSPA)
11880 FRETOP, AHMICH IS INITIALIZED TO (MEMSIZ], IS UPDATED
tilee TU GIVE THE HIGHEST LOCATION IN STRING SPACE

11120 THAT IS NOT IN USE, THE RESULT IS THAT

11140 FRETOP GETS SMALLER AND SHMALLER, uUNTIL SOHE

11160 ALLOCATION WOULD MAKE [FRETOP] LESS THAN OR EGQUAL TO
11180 [STKTOP], THIS MEANS STRING SPACE HAS RUN INTO THE
11200 STACK AND THAT GARBAGE COLLECTION MUST BE CALLED,

11240 GARBAGE COLLECTIONG

11268 @, HINPTR=[STKTOP) [FRETOP)= [MEHSIZ)

11280 1, REMMINSD

11308 2, FUR EACH STRING DESCKIPTOR

11320 (TEMPORARIES, SIMPLE STRINGS, STRING ARRAYS)
11340 IF THE STRING 1S NOT NULL AND 115 POINTER IS
11360 WGT,MINFTR ANG ,LT.FRETOP,
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11360 AINPTR=1HIS STRING UESCRIPTORS POINTER

11400 REMMINSPOINTER AT THIS STRING DESCRIPTOR

11420 END

11440 3, IF REMMIN,NE,® (WE FOUND AN UNCOLLECTED STRING)
114600 BLOCK TRANSFER THE STRING DATA FOINTED

11480 TO IN THE STRING DESCRIFTOR POINTED TO BY RtMMIN
11500 S0 THAT THE LAST BYTE OF STRING DATA IS

11520 (FRETOP1, UFDATE FRETOP 80 THAT IT

11540 POINTS TO THE LOCATION JUST BELOW THE ONE

11504 THE STRING WATA WAS MOVED INTO, UPDATE

11580 THE POINTER IN THE DESCRIPTOR SO IT POINTS

11600 TO THE NEW LOCATION OF THE STRING DATA,

11629 GO TO STEP 1,

11600 AFTER CALLING GARBAGE COLLECTION GETSPA AGAIN CHECKS
11688 TO SEE IF [A) CHARACTERS ARE AVAILABLE BETWEEN
11700 [STRTOP) AND ([FRETOP) , IF NOT AN "OUT OF STRING"
11720 ERRQOR IS INVOKED,

11768 MATH PACKAGE

11780 THE MATH PACKAGE CONTAINS FLOATING INPUT (FIN),
11820 FLOATING OUTPUT (FOUT) FLOATING COMPARE (FCOMP)
11829 ves AND ALL THE NUMERIC OFERATORS AND FUNCTIONS,
11849 THE FORNMATS,CONVENTIONS AND ENTRY POINTS ARE ALL
11869 DESCRIBED IN THE MATH PACKAGE ITSELF,

11909 THE INITIALIZATION ROUTINE

11920 INITIALIZATION FIRST LOUKS AT THE SwITCH REGISTER
11940 TO SEE wHAT TYPE OF I/0 SHOULD BE DONE,

11968 ANY NUN=STANDARD I1/0 CAUSES LOCATIONS IN BASIC

11980 TU BE CnANGED, THEN THE AMOUNT OF MEMORY,

12000 TERMINAL wIOTH,AND WHICH FUNCTIONS TO BE RETAINED
12020 ARE ASCERTAINED FROM THE USER, A ZERO IS PUT DOWN
12040 AT THE FIRST LOCATION NOT USED BY THE MATH=PACKAGE
12260 AND TXTTAB IS SET UP TO PUINT AT THE NEXT LOCATION,
12088 THIS DETERMINES WHEHE PROGRAM STORAGE WILL START, THE
leled HIGHEST MEMORY LOCATION MINUS THE AMOUNT OF DEFAULTED
12128 STRING SPACE (S@) GIVES THE FIRST LOCATION USED BY THE
12149 STACK, SPECIAL CHECKS ARE MADE 70O MAKE SURE

12160 ALL QUESTIONS IN INIT ARE ANSWERED REASOUNABLY, SINCE
12160 ONCE INIT FINISHES THE LOCATIONS 1T USES ARE

12200 USED FOR PROGRAM STORAGE, THE LAST THING INIT DOES IS
12220 CHANGE LOCATION ZERO TO BE A JUMP TU READY INSTEAD
12240 OF INIT, ONCE THIS IS DONE THERE IS ND wAY TO RESTART
12260 INIT,

12300 STORAGE

12320 A ZER

12340 (TXTTAB) PulMtR TO NEXT LINE®S POINTER
12360 LINE % OF THIS LINE (2 BYTES)
12380 CHARACTERS ON THIS LINE

12400

leded POINTER AT NEXT LINE®S POINTER
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12440 (POLNTEU TO BY THE ABOVE POINTER)
12468 sxy REPEATS ,,,

teden LAST LINEZ POINTER AT ZERQO PUINTER

12509 LINE # OF THIS LINE

12520 CHARACTERS ON THIS LINE

12540 ZERO

12560 DOUBLE ZERO (POINTED TO BY THE ABOVE POINTER)
12580 [VARTAB) SIMFLE VARIABLES, & BYTES PER VALUE,
12600 2 BYTES GIVE THE NAME, 4 BYTES THE VALUE
L2622 ses REFEATS ,.,

12640 [ARYTAB) ARRAY VARIABLES, 2 BYTES NAME, 2 BYTE
12660 LENGTH, VALUE (EXTRA IF MULDIM ON)

12680 ses REPEATS .,

1e7ne [STREND) FREE SPACE

127e@ REPEATS

12742 MOST RECENT STACK ENTRY

12768 esy REPEATS .,

12780 [3TKTOP) FIRST STACK ENTRY

1esun FREE STRING SPACE

teéen ses REPEATS

12840 (FRETOP] STRING SPACE IN USE

12860

128860 (HEMS1Z) ATIO

12909 UNUSED EXCEPT BY THE VAL FUNCTION,

12920 HIGH LOCATIUNS

12960  #
12980 PAGE
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130 13990 SUBTTL RST RUUTINES

731 @voove® 13920 ~ RELOC @

732 Gueone’ EELELY] 13240 START: DI JOISENABLE INTERRUPTS

733 @ ¢ A @ee3ns 13269 JHP INIT FINLT 1S THE INTIALIZE ROUTINE
734 00 BUBODX

135  @penes’ ] (LTI,

136 JIT SETS UP CERTAIN

137 JLOCATIONS DELETES FUNCTIONS IF
138 JOESIRED AND

139 JCHANGES THIS U JMP READY

T4¢ LENGTH=2,<

ray ADR (DEINT) iSTORE HERE THE ROUTINE

142 PTO0 TURN THE FAL INTO

743 7A TWO=BYTE SIGNED INTEGER

144 ADR (GIVABF) > FSTORE MERE THE ADDRESS

145 J0F THE ROUTINE TO CONVERT ([A,B)
746 170 A FLOATING FOINT NUMBER IN THE FAC
1a7 LENGTH=2, ¢

T48  VOCRR4’ VOVEAD VEREOUR ADR (FRCINT) JTURN FAC INTO AN INTEGER IN (H,L)
749 GORARS® NEuple PLAERE®

750  V0ORRL’ VBVNED PLYEVDR ADR (MAKINT) > FTURN (M, L1 INTO 4 VALUE IN THE FAC
751 004eR7* VEAROD POVERd"

15¢ PSET VALTYP FOR INTEGER

753 @puete’ RELUC 3

155
756
757
758
159

SYNCHA LOOUKS AT THE CURRENT CHARACTER TU MAKE SURE [T

IS A SPECIFIC THING (CONTAINED IN THE LOCATION AFTER THE CALL)
IF NOT IT CALLS THE *SYNTAX ERROR? ROUTINE, OTHERWISE IT GOBBLES
THE NEXT CHARACTER AND RETURNS, (BY FALLING INTO CHRGET)

ALL RcGISTERS ARE PRESERVED EXCEPT [A)=NEW CHAR
AND (r,L] ENDS UP POINTING AT THE CHARACTER AFTER THE ONE
WHICH WAS CHECKED,

161
162
763

Apeale’ Velupe Budlie MoV AgM JGET THE CURRENT CHARACTER

900911* eeloee  euesas XTHL JGET CALL ADORESS INTO [H,L}
Toe JPUT TEXT POINTER ON STACK
767  00epi1e’ BR1EAD  QuPeTb (] JSEE IF [A) =sCURRENT CHARACTE
166 FIS THE RIGHT TrING,
769 beue1s* BaleNe IFIX RETURN ADDRESS,
710 00vR14' 0E1E00 KL JPUT RETUKN ADDRESS BACK AND RESTORE
11 JTHE TEXT POINTER,
172 0aba15* Ba1000 s iLF THE CHARACTER WASN'T RIGHT CALL
773 000B16° 200GOE
714 020P17° 2R80WE VLALEE*
s JTHE *SYNTAX ERWOR® ROUTINE,
176 JOTHERWISE FALL THRUUGH
171 JAND GET ANOTHER CHARACTER,
178
179 CHRGET, USING [H,L) AS THE CUKRENT TEXT POINTER FETCHES
Te0 A NEW CHARACTER INTO (A) AFTER INCREMENTING [H,L)
T81 AND SETS CONDITION CODES ACCOROING TO WHATS IN [A)

= NUMERIC ("@" THROUGH "9m)
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783 13940 "i" OR END=OF=LINE (A @)
184 13960
785 13980 ALL REGISTERS SAVED EXCEPT [A)SNEW CHAR
186 14000 (HaL) 2 (H, LY +1
187 14020
788  0dpun2n’ 14040 RELOC 10
769 14060  IFE LENGTH, <CHRGTRI>
79¢  00UH20* 0p10VE  BROL4S 14980 INX H JUPDATE THE TEX] POINTER
791 @PuUB21° VE10UD BeV1Te 14100 MOV ApM FGET NEW CHARACTER
792 @pup2‘ @PiRdD  PEAsTe 14120 cPI LI} ] IMAKE "3" HAVE ZERO ON AND
795  @eue23" ouvpae waeakle
754 14142 JCARRY OFF
795 14168 FPALL ALPHABETICS & RESERVED
196 14180 TWOKDS GET ZERO & CARRY OFF
0aNR24* BULAGE  PEO320 14200 1,6T,":" GO BACK
weupes’ Yaleue  Aen3e3 14229 CHRCON FNO ROQM FOR WHULE ROUTINE
Lbep2e’ BaVANE 0Q03433°
Reonei’ duoene PedUl6’

THIS RST ROUTINE OUTPUTS THE CHARACTER IN [A) USING PRTFLG (LPT OR TTY)
CNTWFL (SUPRESS OUTPUT OR NOT), TTYPOS (PRINT HEAUD POSITION),
TIMING ETC,s NO REGISTERS OR CONDITION CODES ARE LHANGED,

000030"
“UaR3NT BELYOD  BEOS6D 0UTDO:  PUSH PSW
IFN CONTRW, <
Qeop3l* dnlepew @uewle LA CnTwFL JGET SUPPKRESS FLAG
GO0p32® VoBeUE BU1541°
VOUP3S* EDAUD BUPB26"
MouB34c Puleee  vvoes! 14420 ORA A> PSEE IF IT IS SET
14440 LENGTHLCONTRWILPTSH, <
14460 LOA TTYPOS> JUSE RST BYTES, [AI=TTYPOS
BeUR3a’ Gplepn GUAI0S la4e0 JHP ouTcon
0BOR36’ VONEHL  BL30ES’
VeUR3T* VEVEow VweL32*
14500
14520 COMPAK COMPARES [h,L) WITH (D,E) UNSIGNED
14549
14560 (hyL] LESS THAN [D,E] SET CARRY
14560 [HeL) = [D,E) SET ZEROD
14600
14620 THE ONLY REGISTER USED
14640
260046 14660
WeBn4e? Bolove 0VOLT4 16680 MOY A
Povpal® Aplevn avpe2e 14700 sup o
Dodnec’ UELEPE VB389 14720 RNZ
UAPRAS* BR1ePd  0BB1TS 14740 nov AL
VeAn4as* Gelonn  oeee2s 16760 su8 E
Peen45* 2pioen  Avesil 14780 RET

GeBna6T PAPDEE  BBAVAL 14820 NULECNT: 1 ISTURE HERE THE NUMBER OF NULLS
14840 170 PRINT AFTER CRLF
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LI 14860  TTYPOS: BLOCA | JSTORE TERMINAL POSITION HERE
14880
14900 THE F51GN RST RETURNS Ass1 IF FAC I5 LESS THAN @
14920 Az@ [F FACEY
14940 Az) IF FAC GREATER THAN ZEROD
14968 THE CUNQITION CODES REFLECT TmE VALUE QF [A)
14980 AND NU OTHER REGISTERS ARE MODIFIED,
15000 THIS WORKS UNLY WHEN THE FAC 18 A SINGLE OR DOUBLE PRECISION NUMBER
15020 THE *vSIGN® ROUTINE I5 MORE GENERAL SINCE
15040 IT WILL TAKE THE SIGN OF INTEGERS AS WELL
15059 AND GIVES "TMERR™ ON STRINGS,
15069
GReesn* 15089  RELOC 40
vnARsSe’ velued oopeT2 15100 SIGN:  LUA FAC
P0vOS51* Pe0uee P0lo42®
QuRase’ vadnee WYoYe3e’
00BasSs' Valvee YoveeT 15128
@00p54* DA1UME  BEDSEE 15140
V0eRSS* 0BRGP BUALRADA
vuepsSe’ veavee @wgesl*
GoPaST* Belove ALA3LL 15160 RET
15168
15200 THIS 1S THE PUSHM RST
15220 EFFECT 183%
15249 CyM
15260
15260
15300
15320
15340 OIFFICULTY COMES IN BECAUSE OF THE
15360 RETURN ADDRESS,
15380
Iy 15400 ELOC 48
CULPTTIMCTEY" Auv3as 15429 XTHL JSWITCH [H,L] AND RETURN ADDRESS
e00e6) " P60 PudEae 15440 SHLD PUSHMA+] JFIXUP JUMP TO PLACE TO 6O
GoRR62" VEOURE  BUR101L*
DoEpns* DeOLDE ALNESS?
Qpopes’ walnoe Q0B3al 15460 FOP H IREGAIN (H,L)
15489 LENGTH, <
BEREeS T PPInEY BUR3LS 15508 JHP SCODE+S9 PIN 8K ALLOW USER TO HAVE RST 7
0BUe6L’ PEORAD PLRETS"
Ba0R6T* NRPRRY  bunLee "
§FOR INTERRUPT TRAPPING
eubpTo”® 56
PaerTo® Buldbe @LB311 RET FINITIALLY NO INTERKUPT
JTROUTINE
vOuETL 0eluve @ 3 NOP
pean7a* Belave ) NOP>
@eep73® velevs oelle moy TGRAB FROM MEMOKY
BeBpT4° Bolevy BOVO4S Inx
008975° Wol0ve @0eLee MOV
BU0gRTe® Pp10LE 20BEAS INX
QPABTT* BR10ER PUR3RS PUSH JPUSH [B,C) ONTO THE STACK

L
[
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889 15740 FSINCE IT CONTAINS (M)

899 @001p0* BP1006 15760  PUSHMA: JHP PUSHMA IRETURN ADDRESS STURED HERE
891 ©oV10L" OBORBE

692 poR1e2* AVBUER  BVVKEL'

893

894 15800  PAGE
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15826  SUBTTL DISPATCH TABLES,KESERVED WORDS, ERROR TEXT,., ALL CONSTANT

VORIDS* DPRPLD PVDERER 15860 FUNDSP: ADR(SGN)
PBBIN4® BOBROG  @YB1YL"

15880 IFN LENGTH=2, <

15900 ADR(INT) >

15928  IFE LENGTH=2, ¢
@0019%° QeRane  WUELeEx 15940 ADR(VINT)>
VoP1ae’ DepRern PURLIRS"
0eBI0/ " VEPRLE VOBV * 15960 ADR (A85)
@00110° BRRBOY BED10S*
poA111® veeess Blarie’ 15988  USRLOC: ADR(ILLFUN) FINITIALLY MO USER ROUTINE
Ven11E* Baveer aveleT’
0Re113° REEARA B0T33T* 16800 1FN LENGTH, <AUR (FRE)
DERL14° PROGUD BLD111"
veR115* VAdevr @Al1e712° 16028 ADK(FNINP)
vUO116* PEVERD VER11S*

16040 LPTSH, <ADR (LPOS) >
@ow111°* Dedeer woT4RL" 16060 ADR (P0S)>
200120° BROBLR VUO115*

AUA121° DPOBVE PYOLRYR 16088  SGRFIX: ADR(SGR)
aueiee’ veoee Qww11T*
@ne123° DRYVED PERERUR 16108  RNDFIX: AUR(RND)
“av124° vegee 0ve121'

16126 IFN EXTFNC, <
02B125° VEAVRD BUOLEDH 16142 ADR (LOG)
apv126° VEOEAD @LB123"
uR121* PROBED  BEDERGR 16160 ADR (EXP)
Gun13e* p wun12s’

Poe131° 0p0Y LT 161808 COSFIX: ADR(CUS)>
wpvy32’ 10 @0R127°
wer13s’ AUBERL* 16200 SINFIX: ADR(SIN)
eeey34* BoB131*

16220 1FN EXTFNC, <
00E139* VUOVEO BUALVLx 16240 TANFIK: AUR(TAN)
0PE136" VRORBD BLP)33*

QRBI31* PERRAR  BLBLULR 16260 ATNFIX? ADR(ATN)>
A00140° BPREVR VU135’

16262  IFN LENGTH, <
Gee141* Vponoe @11314° 16300 AUR(PEER) >
Voh142’ BOBRRE B0B137*

16320 DSKFUN, <AUR (DSK1$)>

16340 STRING, <
0uQ143* VPORND V10501° 16360 ADR (LEN)
00164 VpBRRe PUAL41"

BR0145° VEOUND BOTS64" 16389 ADR(STRS)
VOU146° PUYDOE BUDLUSC
00B147° QBYUVE  @1104e’ 16400 ADR(VAL)
000150" Peaove 0UAL45"
@00151° Qeleodw @1a515° 1429 ADR(ASC)
000152° 0000V GYBL4T*
@0P155° 00e0nE ©10532° 16440 AUR (CHRS)
000154° WpPUOR  APALS1*
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948  Q0W1SS" dpPere A10552° 1ede0 ADR(LEFTS)
949  9Q@U156* ANPU0E DBBL53"
950 ©OL1ST® WoYebe W10B31° 16480 ADR(RIGHTS)
95§ @UV164’ AREOVE BERL55"
952 @ew16l’ APEPRR 010643’ 16500 ADK(MIDS)>
955 @en162* 0perel BEOLST*
954
955 16548  DEFINE ADRP(X) ,<ADR(X)>
956 16560  IFE LENGTHa2, <
957 16580  DEFINE ADRP(X),<>>
958 QAu0165* 000171 16608  OPTAB: 121 FUPERATOR TABLE CONTAINS
959 16620 JPRECEDENCE FOLLOWED BY
960 18649 FTHE ROUTINE ADURESS
Ybi 16660 ADKRP (FADDT)
962 VU164 QEEROB VEBLTL 16680 121
963 16700 ADRP (FSUBT)
964 @@R165* URBUAY  WERLTS 16720 123
965 16740 ADRP (FMULTT)
966 BOLLEL" YpBOUY 0VULTS 16760 123
967 16780 ADRP (FDIVT)
968 PEB167* DPEEBY QHBLTY 16800 EXTFNC, <127
969 16820 ADRP (FPWRT) >
916 16840 LENGTH, <
971 hee170’ BeReOe  VER126 16860 80
972 16860 ADRP (AND)
973 0eu1T1* GpOEBe  PLRLeL 16900 70
974 16920 ADRP (DR)>
975
16960
16960 i TOKENS FOR RESERVED WORUS ALwWAYS MAVE THE MOST
978 17000 | SIGNIFIGANT BIT ON
979 17820 j THE LIST UF RESERVED WORDS
LT 17040
981 200171 17068  G128e1
982 17880 DEFINE DCI(A),<G=0+1
983 17090 1s7
984 17169 pcca)
17110 LisT>
986 [LLELT] 17140 ENDTK==0
967 aveeel 17182 FORTR=24
988 avpeds 17240 DATATK==0
989 aeeele 17362 GOTOTK==0
990 wveete 17420 IFTRa=0
591 200214 17480 GOSUTK=W
992 aveele 17540 REMTK=Q
993 17660 E LENGTH=2,<
994 wveeae 17700 ELSETR=2=0Q
995 177680 DSKFUN, <DLI"0SKUS">
17800 LPTSW, <UCI"LPRINT">
957 17822 LENGTH, <
995 aepe3L 17880 PRINTK=20
999 17940 REALIU, <
17960 oCItooTr>
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18008  IFN LPTSW,<0CI"LLIST>
18060  IFN CASSHK, €UCL"CLOAD"
18080 DCICSAVE">
1810 IFN CONSSwW,«DLINCONSOLE">
0eR237 18140 SCRATK=4
18168 § END OF COMMAND LIST
@e9s71* 2ne0we  BOB124 18189 uyw
@en372° apepvd 0VeO181 18200 nan
VPR3TS* VpPend wveelee 18220 nge
0OU3T4* Q000N  VOQ250 18240 n("ey128
0eoR40 18260
vevese 18289
weoedl 18320
16340
©Von3TT* VpRoeld @eoLa3 18360
P0D4PL" ODBDER BeDLl2e 16362
P0D4B1* ABACVE BUALES 18400
1018 A404R2’ QBACER BERSY 18420 2 FMACRO DOESNT LIKE (*S LN ARGUMENTS
1019 Quveue 18440 QsQel
1820 pegede 18460 SPCTK=s4>
1021 [TLETE) 18500 FNTK=2Q>
1622 veg2ad 18540 USINTK22G>
1023 nE0245 18580 THENTK=G
1024 18600  IFN LENGTH, <
1825 oepead 18640 NOTTK==u>
1826 0ev24l 18660 STEPTK2G
1027 0602SH 18720 PLUSTK=U
1028 [T 18760 MINUTKEG
1029 nvavei 18882 LSTOPKE=Q+1=PLUSTK FCRUNCH # OF HIGHEST OP+1=PLUSTK
1030  BeQ43T* B0PPO® DBUAETE 18900 199 IA GREATER THAN SIGN
ve0ST 18920 GsGet
vEoRST 18949 GREATK=W
Pev260 18980 EQULTK=Q
©eR4a1* vpeprn  PERRTY 19009 168
neuesl 19029 0=zGet IA LESS THAN SIGN
dedeel 15040 LESSTR=a
19260
190880 NOTE DANGER OF UNE RESERVED WORD BEING A PART
19100 OF ANUTHER
19120 IE , o, IF 2 GREATER THAN F OR Ta5 THEN,,,
19140 i WILL NOT WORK1L) SINCE "FOR" WILL BE CRUNCHED)!
19160 IN ANY CASE MAKE SURE THE SMALLER wORD APFEARS
19189 SECONU IN THE RESERVED WORD TABLE ("INP®™ AND "INPUTM)
19190 ANOTHER EXAPHLE: IF T OR @ THEN ,,, "TO" IS CRUNCHED
192¢@ i
ovoeee 19240 ONEF UNZ U
19360 LPYSW,<DCI"LPOS">
wveer1 19420 SURTK=a3y
19460 EXTFNC, <
LULETT) 19680 ATNTK=ZG>
19620 LENGTH, <
19660 DSKFUN, €OCI"DSKIS">
19660 STRING, <

L]
.
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1954 aeeses 19800  LASNUM=z=Q INUMBER OF LAST FUNCTION
1055 19820 JTHAT TAKES ONE ARG
1056 ©B@0563' Q0VEVE A0EVAR 19900 (] FMARKS END OF RESERVED WORD LIST
1057
1058 0VOV5647 BPEOR 0V34T4’ 1994@  STMDSP: ADK(END)
1059  P@0565* ApRE0E V161’
1060 QOUS6L’ WOREVE AB3154* 19960 ADR (FOR)
1061 DOWS6T* CpPEaw  W0E564°
1062 0EOSTe’ dpbeon QVSE25° 19960 ALK (NEXT)
1063  0@0571° Pp0EOR QUESEL*
1064  0@0572° @0VROR avduTe* 20000 ADR (DATA)
1665 ©QRS573¢ 0pBeAR QAEESTE*
1066 VOOST4* GuDEB ABATLL* 2veee ADR (INPUT)
1067 200575° @e000n @veST2’®
1468 ©@P5T76" V0PN dLESBL’ 20040 ADR(OIM)
1069  V0OS?/* BORGGD 0VBST4’
1670 ©006DE’ @DR0OD  DR4(6U* 20060 ADR (READ)
1871 080601’ 202PP0  QLES5TE’
1072 0ore02’ dpdedn 0L413L* 20080 ADR(LET)
1873 Verens’ 0p0PePn YLAbEL"
1074 Q0L6N4* B000DD VL4L10* 20100 ADR (6UTU)
1875 9806P5° AGABED OVBLRe”
1076 wveveRs’ AOPBAD  VE3TS4" 2e12e AUR (RUN)
177 ©ve0eRi’ 0pReOD QLAEA4’
1078 ©Oensle’ Pp0UOR VL4325° 20140 ADK (IF)
1679 0BBell’ VuRRUD QLBEDE"
10Bp  Vove12’ QVOURE VU344’ 20160 AUR (RESTORE)
1061 ©PPPe13Y BOURPE  QALRL1L’
1082 Qu@614* @0duba 0V3TTe’ 20180 ADK (GOSUB)
1083  veuelS’ @pveun QuAela’
1084 ©6P616’ BOV0AD CV4D44* 20200 ADR (RETURN)
1085 000KLT* PPORND PLEB14"
1086 VOOBL26’ GOABND VLUDT4* 20220 ADR (REM)
1087 @0@621° 0PUOPD AUEB16*
1888 WeAb22* BA00A0D  VR34Te’ 20240 ADK (STOP)
1089 @0@e23° Euavha BURLRR’
1690 20260 LENGTH=2, <
1691 00E6A4* PUOULE VLAET4’ 20280 AUR (ELSE)
1092 @0e625° VPORAD dUnbee*
1893  0eV626° QPORUY  0V3604* 20309 ADR (TON)
1094  Go0e27' 00000 VUBE24°
1495 @0ee30’ ¢p00ee 0L360S* 2p3ze ADR(TOFF)
1096 DoWe3l’ Bp00PE QUVER6"
1697 000e32" QPUEVR VOVALK 20340 ADR (EDIT)>
1098 000635° ©PO0BE VBRL3L’
1899  00P634* V0RRUL BlOT2S’ 20360 LENGTH, <AUR (FNOUT)
L1100 @ePe35’ @p0ouD  CURe32”
1101 doee3e’ euluee 0v4eTL® 20380 ADR (ONGUTO)
1102 0eee3T’ VaN0AD OUEE34”
1163 0B06eA0* VEUDDE @U3SER’ 20400 ADR (NULL)
URbe4L® DRADAD  PULO63L*
AA6Aac PeAVEG  P10133° 2e42e ADR(FNWAIT) >
0Ne64S* BEEDBY  BUAGAD®
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1167 20440 IFN DSKFUN, <ADR (DSK(S) >
1168 20468 IFN LPTSH, €ADR(LPRINT)>
1109 20480 IFN LENGTH, <
1119 PB064ad* dpep0e @11323° 20500 ADR(FOKE) >
1111 ©@0645* QBAADD BUALAZ'
1112 @0upae’ PREGRA  BU4411* 20520 ADR (PRINT)
1113 ©00e47° 0p@e0e 0KOE44"
1114 0@0ue59°" Praove 0E7411° 20540 FUNCTS, <AURK(DEF)>
1115 9UP51° 0pAOUE BEVLUL"
1116
upeS52° UPECRY BE3S4et 20580 LENGTH, <ADR(CONT) >
Gone53°* vpeeve BROBSE’
20600 REALLO, <AUR(DUT)>
WeN6S54" UpoeRn BvlilEeTe’ 206z ADR(LIST)
20B655" QDORVE BERE5e’
20640 LPTSW, <ADR (LLIST)>
WoV6SH* UABDRR V112457 20660 LENGTH=2, <AUR (DELETE) >
@a0657° Onoene  AUALS4’
Wobehu’ DpPCRE GE3TE3" 2uedp AUK (CLEAR)
U661 DPROUE  BEALSH'
20700 CASSW, <ADR(CLOAD)
20128 ADR(CSAVE) >
20740 CONSSH, <ALR (CUNSDLE) >
0ouebe’® 0peare V421 2uten ADR(SCRATH)
200663" BUODDE CURL6EV’

20800 IFE LENGTH=2, ¢

BUR6EY VABORR  PPARYER 20820  FRCTBLI ADR(FRCDBL)

BU06AS " DuBuLe VoBLER"

BPD666" UPRERE VEAVLAx 2psan ADR (FRCINT)

00V6bT" BOORLE DEABEA

000670* QUOERY DBYLBLN 20868 ADR (FRCSNG)

0eV6TL" 0PRPRE BEOEE6!
20882
20908 i
20920 i
20948 |
20968

apueia’ Qeeene vEYVeD* 20980 ]

BA6T3" dpdpan weoLTe"*

V0VLTL" DEVINE VEPUBEH 21800 ADR (DSUB)

P20675° AQBEOR REABTC’

@0R6TH" QPADUE BUOLALR 21820 ADK (DMULT)

000671’ BueBRR  VOABT4Y

eoaTRe’ PpBuon  LeaLdE* 21042 ADR(ORIV)

208701° Qu@AWY DO06T6L*

QUNT62* VERVED VEOBBD* 21060 ADR (DCONP)

00BTA3* 2e0URD  BRBTCE*

WenTA4¢ BUUEAD MUPURER 2108@  SNGDSP: ADR(FADD) FSINGLE PRECISION RUUTINES

@eates’ Badeon aveTe2*

eeuTae’ @pdpin @URLOL* 21100 ADR (FSuB)

0eaTRI’ PAVEVD ALBTR4*

PROT10 BUOEAD W0ABAUH 21120 AUR (FMULT)

THESE TABLES ARE USED AFTER THE DECISION HAS BEEN MADE
TO APPLY AN OPERATOR AND ALL THE NECESSARY CONVERSION HAS
BEEN DONE TQ MATCH THE TWO ARGUMENT TYPES (APPLOP)

BLUSPI AUK(DADD) PDOUBLE PRECISION ROUTINES
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08A711°* 000N00 woeT06"

@ROT1E" BRAVPD  PLBRAD* 21140 ADR(FDIV)
0BT PEURBD AVATI10’

URBTL4" PEOREY  BOALUDK 21160 ADR (FCOMP)
©RET15* epeoee QueTle’

@oe716* 2000AE  AUBLALR 211890 INTUSP3: ADR (1ADD) JINTEGER ROUTINES
@OOTLT’ Gpdeelr 0QLAT1I4"

YaNTR0* CGoRRED VLD 2laee ADR (15U8)
a00721° 0PODEd 0UeTle’

@ppIRe’ 20RRYL  QUBLEON 21220 ADR (IMULT)
ueR723* Ypapew Qvei20’

GRBIR4" QEORED  BUALALK 21240 ADR(101V)
GUeTRS* Vp0Ves BdRTRe’

bRU726" VpVRVR BEDVQL* 2laed ADR (ICOMP) >
ape727° VPOBEE QU0T24*

177711 117776 0=n2
DEFINE DCL(X),<>
DEFINE DCE(X),<Gmie2
XLIST
oC(x)
LIST>

6730’ ERRTAB:
IFE LENGTH=2, <
Bue73v* vpapeR Huoven '}
Q0veD ¢ Q=g
OEFINE DCE(X), <>
DEFINE DLL(X) ;<

DCEFNF "
VRET3L’ PROVRE QU016 DCL"NEXT WITHOUT FORM™
POY732* VRBUGD PURILS
0RBT35* VEVN0Y B0B1 30
PUV734* PEBGRY VD124
VA0T35* vpener BVOL4D
Buni3e’ gpeove evelal
A00T37° QePuoe 000111
PANT4L® BEOODE BOBL24
VOBT41* BVEOVE BUBLID
Wup7ee’ BRUOVe  BUALLT
VaBTaS* MEU00E  BUaL2S
BUNT44* Geeuee  BoBll4
BURT4S" PPULAe  BEEL4G
GUNTa6’ BPUA0e BUBLBE
VouT4alr 0pPRBY  QUALLT
9e0750° Ge0Ene  VUaLee
VaRTSY* VEBBVE PEAs2e
WOV7S1* @peUne  pEAVEE
LTI ERRNF =20
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1213 21660 DCE"SN"
1214 ©YB752* VRMNEY  AWB1RS 21660 DCL"SYNTAX ERROR"
1215 0VB7S5* ©UPOVOE BUDLSL
1216  QUETS4* QOBRA PEB116
1217 @u@755° Qeduva vURl24
1218 00EySe* duoced oed10l
1219 0007S7* duouee @@d130
1220 @0O760° DRODYG BUBL4D
1221 @UO761" QpEDUE QUD1QS
1222 Q0@762° WOWLED dual2e
1223 ©@ueve3’ POQRED VLBl2e
PRETH4? DEVRED  A0O11T
@U@T65* BepOLEE Q@Bl2é
VUBT6S’ VEVREY YuB3ee
VUOT60" VORRD RURERD
AuvEae ERRSN
DCE"RGM
Qoerel’” epouee e00122 DCL"RETURN WITAUUT cOSuB™
YPBTTE" BEPDEE PUB10S
0RATTLY DEVRMD BUB12W
0ue7Te’ VePRUY OUD12S
GLeITS* Ghevbe puvl2e
CeeTTA" vadRve eLOlle
BReTTS" 0pPReo BUOL4D
0RBTTE’ PEVREY AGB12T
0ROTTT* PEVREO  BERI1L
081000’ VeERUD BUD124
001001° VROVAY VeO110
081002’ PEORGe 0BLLT
0R1ANS’ PEORGD  AUR1RS
©01804* BPOGVO BUR124
6U19AS* VEVLAD PURLLD
vaipne’ Va0Re @VR10T
@olon?’ Poeeve @eA11T
eR1B10* PORRAD BURIRS
0A1p1I1* BQORLE  AURIRS
oain1e’ vEbERY BvR1bE
Valpw1e® veveoe wBuases
Aate13* veboae  wbeLee
0e00es
OCE"U
P01914°¢ 200000 U117 OCL"OUT OF DATA"
801915 Gpoaee BoEB12S
6ole16’ GpeoRe BLBlls
@olp1T’ 000ERE QLBL4D
@01020° V0RQ0E 00117
001621° 0pROVE BYALEL
pUlpRe’ 000ARY PB4l
Va1e25* An0ene QLALEG
©01024° @p0ELY 00B10)
Qu1@25* eneove V@AL24
@@le2e’ Qveove eeAlel
@A1@26° GREEVE QPASE]
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1266 P1027° OROABE BUBLAE
1267 LITTeT) 21820 ERROD=20
1268 21840 DCE"FC!
©wolp3u’ opeede Bedlll 21860 OCL"ILLEGAL FUNCTION CALL™
d01031° CP0POR QU114
B81p3e’ @pPpEe PU@LL4
201033° 0PRVAD ©VOV165
©A1834° OpepUE  BEALRT
©a1835° @peEUD PVEB161
velple’ opowae VedL14
Vo1p37 " GpbEED VERV4E
0@1040" PEeYEn  BLP1Rb
Pe1p41" PALPAD ©EV125
0elp4e’ VEREUs VY0116
0Elpas’ vevenw 0VEB183
VBIpU4’ BEVBND PERl24
BO1PAS" DEVRED POB11L
001p46" BPEPAD  BEO11T
Velp4i’ vaveus 0Uelle
QoinS0’ 0eBeue 0LOL4E
©Y1p51° @pvpdn  @PR103
ve1p5e” Poepue 0belel
0P1B55° VUOVOB BLO114
0@1054* VAVROD  BUO1L4
VelQS54* 4p0pRR  @AveSl4
VB1e55* 0EBeUD BLPLLE
aeeLes ERRFC==L
DCEnOVY
¢oRBER OvelLT 2 OCL"OVERFLOW"
200000 B0B126
000e0u  B€0105
weleel’ Buboen w0celae
Velpee’ dolpoe 00VB106
VO1P63’ BOVEGD BUIL4
V01064* GOPROR  @BO1LT
Ve1n6S* @avenw  AUe121
Ve1@6d* eovpen acesar
ve1p66’ PEBERB  @RRLRE
aveees ERRUVE=G
OLE"OM"
GO1A6T’ GOBRED  AbB1LT DCL"OUT OF MEMORY"
oulnTe* VpLRRD  BEE1RS
@01a71* 0eoREe  OLAl1R4
0pE00D  20OL4E
Pobena  vLellY
dplp@n @LB16
0pOANE  QBELAY
Quueve  EBa11S
Wpophe  aue1es
Qpuede  @pe11S
uol101* Yeepen  AVALLT
@p1ine’ Apdpee Gvelze
“B1103* 0pORUL  BLE13)
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1519 Av11ps® 200000  QUBS3L
1320 0O1104° ©uRRUE  VEVERU
1321 deaear ERROM
1322 OCE"us™
1323 Qu1105° 2e0Ree @00125 DCL"UNDEFINED STATEMENTY
1524 oo1106° A00pPR QUR116
1325 wu1107* DEVPRE QD104
1326 001110 0800M0  @0V105
1327 @@1111" LedwEo QP10
1328 VO1112° QeRENR ELR1LL
1529 01115 VPVREY @0R116
001114° VARAVY  BUR1PS
001115¢ QeAOLe BUR1DY
1332 pol11e’ vpeove vooR4w
@a1117° dpbave evol2s
p@e1120° Dedeee BO0124
1335 0U1121° 0EVPAV QUL1GL
1336 0RY12e* DAORED PuD124
1337 pel12s’ 0eeeve 0eE105
1338 0@1124° veduna @UE115
1339 w@1125° PeBeee BLB1Yd
1540 PBI126" VEOVED BUD116
bO1127° VEORED VOV1R4
DR11R7* 0EGROB  QEU3R4
001130 PEVRED BAVLOD
ae0e10 ERRUS==Q
DCE"BS"
@01131° PpPpve BLO1ES DCL"SUBSCRIPT OuT OF RANGE"
00i13e* PGOR0D VOB1RS
001135¢ paPE0e  e0B1oe
@u1134° povene 600123
001135° 0eoove ©eRA1R3
Be1136" vpdone @ealae
v0L137* vpvorn ova11l
001140° Qu@OPE BUR12U
PAL141* PRRANE  BLO1IRH
BU1142° @eeEUe VeBE4U
PaL143° @pepoe @ooLLT
ueeeve weal2d
BpOPve evaL2s
0pPanY  DUAK4D
opeees  peaL1]
dpeeee 0eaLRe
@00eRe  VEAL4Y
201152° Qpeede wvvolae
W01155* CUOOVE @0ALEL
0011564° BPOUBE BEAL16
Q01155¢ ApA0ve  0PALET
Av1150* PueoUe 0OLALES
Pel156* anbpee @E0385
©@1157* VePoUe ©VYALEY
LIS 22120 ERRBS
22140 DCE"DL"
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1372 w0el16e’ dokews ovevize e216a OCL"REQIMENSIUNED ARRAY"
1373 @ Bebeoe QUe1BS
1374 0p000E (VOB
1375 0BEAB  Wee11l
1376 000000 AVO11S
1377 Queeve @velvs
1378 @ dgeeva ovelle
1379 Bovpeo dweles
1380 poese ovelll
1581 ’ 00veon PLA1LT
1582 Qeoe0a  Auelle
1383 ApROVe  BLelBS
1584 Gevpee  @uBle4
1585 Pp000e  @VBLLD
1386 ©p00e0  PLe181
1387 2p00Pe  Qvelee
1388 2 vPAVeE puel2e
1389 Q01201¢ QBOPER  GLE1d1
1390 ov01202° Qp0RE0 ULB131
1391 001202° 0PODYD GVR33L
1392 201205° ©oUC00 CVALRY
1593 vBee1e ERRDD=20
1394 OCE"/@a"
1595 wu1204° 2e00Pa  BuALE4 DCL"DIVISION BY ZERD"
1396 dul2es’ apdoee Geelll
1397 w©01206° 0e0000 @Gélee
1398 QB1207° QEOLHG @0O111
1599 0@1210° Q66RO @v0l2S
1400 ve1211° Qeve0e  @eOl1l
1461 v@1212° Qpopee  eeell’
1462 ©0I213° QeDLAR ALBL1e
1403 0GUIR14° VPOROY VLBYAD
1464  VB1215° VRORAD PLB10R
1465 W@l216* VRRVEY PUP13L
1406 BOL217° AROPRR @ODOAD
1497 PalL220* 2R0ROY  @Uv132
14es  wala21* devwed 000105
1409 ©wl222* opvees ewvolee
1419 ©w@l225" Ppleve @eBL1T7
1411 ©@1225° VROREE VOB31T
1412 BGLR24* VEBUYR BUBLIL
1413 [LLIEE] ERROVO=
1414 DCE"ID"
1415 @0l225* dewoee eeulll DCL"ILLEGAL DIRECT"
1616 Bul226" 0QVOVY BUOLLY
1417 @@1227* Qgenve owe114
1418 001230 0000R8  BLB1ES
1415 BU@1231° 0peORE 00107
1420 w@1232" GRbUNE bEB1R1
1621 001233 Gp@uce QUGL1G
1422 0@i234* Qobubh PUVL4D
1423 ©01235° GpPLLE BUBIRG
bY1236° VEBUBY  BRALLYL
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1425 9@1237° 0e0eRe eQuel2e
1426 @@L240° NOREYY  BLRL1ES
1427 ©@@la41’ 00bEVe B0RI0S
1428 pOle4e’ doeuve V@14
1429 0Q@1242° @pGope BVO324
1430 V@1205° D@EQUe  BHRLRD
1431 000014 223ue ERRID==G
1432 22320 STRING, <
1433 22340 DCE*TH"
1434  00L244° OpRUve 0A0AIR4 22360 OCL"TYPE MISMATCH"
1435 @@1245° DQPULE A6BL31
1436  0@1246° 00PQVY  B6O120
1437 ©01247° Q0R00R MEA1RS
1438 0@1250° 0QBULE BUOL4L
1439  @ai251" oeeane 800115
144p  pOL2SR* @pener GbRi1L
1441 B01253° DobRRO PORIRS
1442  ©@1254° VPEBE  OUBI1S
1443 QQ@1255° 0peOVe VeRL01
1444 aneene  weales
1445 * Qoeooe oedies
1446 00000  BE@L1Y
1447 p* 000E0e BUB310
1448 @01261° 0pPELE QVALRED
1449 Beoe1s
1450 i
1451 @21262' oeoave B0R11T DCLMQUT OF STRING SPACEY
1452 0@1263° DEOEAR ©VRL25
1453 0@1264° Vp0VBD VeD124
1456 0@1265° 2AO0OVD  EUVL4D
Pal266’ D0ROME @ER1I1T
wales’’ verove evaloe
1457 Pal27e* 0pbove 0vavdD
Q01271° 000008 €VAL2S
Pula7e’ epeore wed12s
Pai275* @eeuRe Bewdlee
Q01274° Ap@ove K011l
©@1275° @doeede @Col16
BR1276° PP0pOE @EOLET
0OLR71* BpOORD  VEBL4V
VO1308* VREAVE BUAL2S
©e13e1® vpevwe ©vvalie
©oilp2* opepeed weolel
001303¢ ApPeoe ©EOLE3
001304* 0DOOUe Q0BLES
Q01304° @DUEUY PUASES
¥01305" OeeouUl ©VEOVEU
neee1e ERKS0=20
DCE"LS"
W613p6" VpLRBL dedles OCL"STRING TOO LONG"
©01307¢ QBORLE VVAL24
©e1316* 0peowe wve@lee
01311 eneove w@eaL1l

BASIC MLS 808¢ GATES/ALLEN/DAYIDUFF MACKO 47(113) 83312 10=5EP=7S PAGE 4=l
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3 AC 6=SEP=64 05311 DLSPATCH TABLES,RESERVED WORDS, ERROR TEXT,., ALL CONSTANT
1478 ©@1312° @g0pee 000116
1479 ©@1313° 0oPELE BVAL1QT
1480 P@13147 Q00EUR PUALAR
1481 ©@1315° 0peREVR PU@124
1482 P@1316° vpveur BLOILT
1483 Pe@1317° 0p0eow  @URlLT
16064 00B1320° @p0E0R @QUER4E
1485 ©@1321* GOReUE @EB1L4
1466 ©@1322° PAVROR @PER1LT
1487 ©B@13237 QUOUE BUO116
1488 P@1324¢ AOVBOR @LA1DT
14089  P@13247 @poevn  a0@3RT
149%9¢ 0Qel325* Anveaw avevoe
1494 TN ERRL8==(
1492 DCE"ST"
1493 V013267 VOLEAE WeE1R2S DCL"STRING FORMULA TOU COMPLEX"
1494 ©0@1327* eneeee ©G0e124
1495  ©0e1330* voveue @uelde
149¢ 001331° Gp0eer OveiLl
1497 Q01332° 00PEUR AUR1L6
1498 ©e1333* Pp0eve G107
0V1334° BERENE VLBV4D
V13357 wp0eon 0UB1IRE
Vul336’ Revode @velLT
V@133/¢ bubpow av@lle
VE1340’ POBEOD BLOILS
©e1341* BAREOB OUP125
vE1342¢ @0VBLR  OVBILY
ve1343° @pueve  wwel1e0l
001344¢ BoVVED  QLOL4E
001345 UpLoHD DEEI24
@01346% ©p0O0E  ALe1LT
Ue134/1° QoveED QBEILT
AP0R0D  MUARED
Qpanon  aveles
@o1352° @e@ole @vell?
BO1353* Qplehy  0LELLS
001354° PpOOHG  BLO12Y
01355 0aUA0D  EBEL14
©81356* @deOoUD 0UB1RS
Q1357 Peverd 00el 30
MY1357°* @eeeva @Ue33u
VO1366" dedede RBEERD
Errrryl ERRST==d>
LENGTH, <
OCE"CN"
GE1361° AE0RED - BLE1AS OCL"CAN®T CONTINUE™
Ae136e’ vpaeee ovelal
voi3es’ vedehe owelie
001364° Cplurve  0e0L4T
001365 0P00RY 0UB124
001366° BPODUB BBRLLD
VB1367° VeORE0 @UB1AS




BASLL MLS 8@BU
F3 M

1531
1932
1533
1234
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

ve1370"
0e1371¢
po1372"
@01373¢
BeL3T4"
Pe1375¢
Pa1376"
va1376¢
w1377’

Bolupa’

0o1426"
va1426"
wol427°

BASIC MLS 808U
F3 MAC

1574
1572
1573

GATES/ALLEN/DAVIDUFF
b=5EF=64 D311}

LEEELT)
200000
upoBew
[LTET)
neeane
(LT
apeare
vRBuee
Goenve

200000
CELTTT)
apBene
Bovpve
[T
1AL
[TITIT)
waBoYve
LLTTT)
[TLTLL)
CLETIL)
CLLLLT)
[T T
opdove
Queowe
voRavp
LT
[LITLT)
aneo0e
[TLTTT
LLLTTT)
apeBRe
LULTTL)
LT
[TLrLT

GATES/ALLEN/DAVIDUFF
6=5EP=6d 85511

aeBILT
CITI8L
avpl24
LITIR ¥
wobile
ITLIEE
BoB105
[TTETH
rErrr)
@vaeel

260125
Qual1e
aeaLes
000105
200106
CITIVE
wealle
CITIVEY
BoaLB4
B0AB4D
Qua12s
QuaL2s
CITIVEH
vpaL2e
20au4n
200186
CITIEH
QuaL1e
ITIES
00ales
ava11l
ITISY]
20aL16
BUAS16
LTI
oeavae

MACKO 47(113) p3i12 10=3EP=75 PAGE 4=12

DISFATCH

22ie@

22760

TABLES

PAGE

JRESERVEDL WORDS,

ERROR

ERRCN==u>
FUNCTS, <
OCENUFN

TEXTyss ALL CONSTANT

OCL"UNDEFINED USER FUNCTION"

ERRUF=zu>

MACRD 47(113) 23312 1@=5EPm75 PAGE 5

LUW SEGMENT

22780
2e8ee
22820
22840

SUBTTL

THIS IS THE

== HAM ==

LUW SEGMENT == KAM ==

"VOLATILE"

IE THIS STUFF I8 NOT

CONSTANT

IE THIS STUFF IS NO

CONSTANT

STORAGE AREA AND NONE OF IT

1574
1575
1576
1577
1578
1575
1580
1581
1582
1563
1584
1585
1586
1587
1588
1589

CAN BE KEPT IN KOM, ANY CONSTANTS IN THIS AREA CANNOT
BE KEPT IN A ROM, BUT MUST BE LOADED IN BY THE
PROGRAM INSTRUCTIONS IN RUM,

22860

22880

2e%ea
B01436° BPROVY ORALSY 22940
22960
22980
25000
EELE
23040
23060
23080
25160
esiee
25140

BUFMING 1A COMMA (PRELOAD OR ROM)

TUSED BY INPUT STATEMENT SINCE THE
FUATA POINTER ALWAYS STARTS ON A
JCOMMA OR TERMINATOR

FTYPE IN STORED HERE

TDIRECT STATEMENTS EXECUTE OUT OF
FHERE, REMEMBER INPUT SMASHES BUF,
JHUST BE AT A LOWER ADDRESS

FTHAN DSCTYMP OR ASSIGMENT OF STRING
JVALUES IN DIRECT STATEMENTS WON'T COPY
FINTO STRING SPACE == WHICH IT MUST

0014317 BLOCK BUFLEN

1590
1591
1592
1593
1594
1595
159e
1597
1598
1599
1600
1ee1
lek2

ae1541°
D01542°

no1543°

2316@
23180
23280
23220
23240
23260
23280
23300
23320
23340
23360
23360
234002
23420

1FN
LPTPOSE
PRTFLGE

IFN
CNTWFL:
DIMFLG:

1FN
VALTYP:

LPTSH, <
BLOCK
BLOCK

CONTRH, <
BLOCK
BLOCK

STRING, <
BLOCK

1
1>

1>

1

1

JRPOSITION OF LPT PR
JWHETHER OUTPUT GOE
FNON=ZERO MEANS SENI

FSUFRESS OQUTPUT FLA
JIN GETTING A PDINTI
FIT IS IMPORTANT TO
718 BEING DONE FOR
JOIMFLG AND VALTYP
FCONSECUTIVE LOCATI

FTHE TYPE INDICATOR

INT HEAD
S TO LPT

0 OUTPUT TO LPT

G

ER TO A VARIABLE
REMEMBER WHETHER IT

"DIM" OR NOT
MUST BE
ONS

FIN ThE 8K

@aNUMERIC 1=8TRING

23435
23436
23437
23440
23460
23480
23500
23520
23549
23560
235680
23600
23620

av1544° OPRTYP: JUSED TO STORE UPERATOR NUMBER

JIN THE EXTENDED MOMENTARILY BEFORE
FOPERATOR APPLICATION

IWHETHER CAN UR CANFY CRUNCH RESfD WORDS
FTURNED ON IN THE BK WHEN "DATAM

JBELNG SCANNED BY CRUNCH S0 UNGUOTED
JSTRINGS WON*T BE CRUNCHED,

JHIGHEST LOCAYION IN MEMORY

JPOINTER AT FIRST FREE TEMP DESCRIPTOR
JINITIALIZED TO POINT TO TEMPST

FSTURAGE FOR NUMTMP TEMP DESCRIPTORS
FSTRING FUNCTIONS BUILD ANSWER DESCRIPTOR MERE
1TOP OF STRING FREE SPACE

va1s5a4° DORESS

MEMS1Z:
TEMPPT 3

BLOCK 2
BLOCK 2

@01545°
CLIETTA

TEHPST?
OSCTMP; BLOCK
FRETOP® BLOCK 2>
FN LENGTHISTRING, <
TEMP3: BLOCK 2>

BLOCK STRELIZ*NUHTHP

STRSIZ

@e1551°
we157"
A01575°

FUSED TO HOLD VARB # OF HIGH LOC FOUND
FIN GARBAGE COLLECTION

JAND USED MOMENTARILY BY FRMEVL

FUSED IN EXTENDED BY FOUT

FARKAY VARIABLE HANULING TEMPORARY

we15TS "

LENGTH, <




BASIC
F3

1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1852
1653
1654
1655
1656
1857
1658
1659
1660
1661
1662
1663
1664
1665

BASIC
F3

HLS 8p8u
HAC

B81577°*
091601 *

de160e”

volens’

001605°

welee7*
ev1611’
Be1613°

001615°

Bo1617"

@o1621"

ve1e2s’

LIaTYER

oLl *

201631°

MLS Bpgw
MAC

do1e3a’
bo1633°
BU1631"

vele4e’

2016447
201645°
w1654
001655"
aelste’

GATES/ALLEN/DAYIDUFF
b=SEP=64 03111

GaTES/ALLEN/DAVIDUFF
b=SEP=64 B3F11

MACKD 47(113) 23512 10=SEP=T5 PAGE S=1
LUW SEGMENT == RAM == IE THIS STUFF IS NOT CONSTANT

23769  DATLIN: BLOCK 2 JDATA LINE # == REMEMBER FOR ERRORS
23800  SUBFLG: BLOCK 1> JFLAG WHETHER SUBSCRIPTED VARIABLE ALLOWED
25820 I"FUR" AND USER=DEFINED FUNCTION

25840 JPOINTER FETCHING TURN

23860 JITHIS ON BEFORE CALLING PTRGET

23880 150 ARRAYS WON'T BE OETECI‘ED.

23900 FSTRINI AND PTRGET CLEAR IT

23920 FLGINPI BLOCK IFLAGS WHETHER WE ARE DOING INPYT

23940 JOR A READ

23960 TEMP:  BLOCK JTEMPURARY FOR STATEMENT CODE

23980 INEWSTT SAVES ([H,L] HERE FOR INPUT AND *C
24000 FULETY SAVES NUMBERIC VARIABLE

24920 JPOINTERS HERE FOR "FOR"

26040 JUNEXT" SAVES ITS TeXT POINTER HERE
24060 JCLEAKC SAVE [H,L) HERE

24080  TEMP2: - JFORMULA EVALUATOR TEMP

24100 FMUST BE PRESERVED bBY OPERATORS

24120 JUSED IN EXTEMDED BY FOUT

24140 FARRAY VARIABLE HANDLER TEMPORARY

24168  CURLING BLOCK 2 JCURRENT LINE #

24180 FSET TO 65535 WHEN UIRECT STATEMENTS EXECUTE
24200  IFN LENGTH, <

24220 OLDLIN: BLOCK 2 JOLD LINE NUMBEK

24240 OLDTXT: BLOCK 2> 10LL TEXT POINTER

24260 JPOLINTS AT STATEMENT TO BE EXECUTED NEXT
24282 STKTOP: BLOCK 2 JTOP LOCATION TO USE FOR THE STACK
24300 JINITIALLY SET UP BY INIT

24320 JACCORDING TO MEMORY SIZE

24340 ITO ALLOW FOR 50 BYTES OF STRING SPACE,
24360 JCHANGED BY A CLEAR COMMAND WITH

24360 FAN ARGUMENT,

24400 TXTTAB: BLOCK JPOINTER YO BEGINNING OF TEXT

26420 JOOESN®T CHANGE AFTER BEING

24440 ISETUP BY INIT,

24460  VARTAB: BLOCK FPOINTER TO START OF SIMPLE

24480 IVARIABLE SFACE

24500 JUPDATED WHENEVER THE SIZE OF THE

24520 IPROGRAM CHANGES, SET YO [TXTTAB

24540 iBY SCRATCH ("NEW")

24560 ARYTAB: JPOINTER TO BEHLNNING QF ARRAY

24560 I TABLE

24600 FINCREMENTED BY 6 WHENEVER

24620 JA NEW SIMPLE VARIABLE IS FOUND, AND
24640 JSET TO [VARTAB] BY CLEARC,

24660 STREND: BLOCK JEND OF STORAGE IN USE

24680 JTINCREASED WHENEVER A NEW ARRAY

24100 JOR SIMPLE VARIABLE IS ENCOUNTERED
24720 FSET 70 [VARTAB) BY CLEARC,

24748 DATPTR: BLOCK 2 JPOINTER TO DATA, INITIALIZED TO POINT
24760 JAT THE ZERD IN FRONT OF (TXTTAB)

24780 IFE LENGTH=2, s

2480@  TRCFLGI BLOCK  {> 10 MEANS NO TRACE In PRUGRESS

MACRD 47(113) @3:12 10=SEP=75 PAGE 5=2
LOW SEGHENT == WAM == IE THIS STUFF IS NOT CONSTANT

24840  JTHE FLOATING ACCUMULATUGR

24860 Ire LENGTH=2,<

24880 BLOCK 1 FITEMPORARY LEAST SIGNIFICANT BYTE)
249e@ DFACLUG BLOCK 4> } (FOUR LOWEST OKDERS FOR DOUBLE PRECISION)
24920  FACLO: BLOCK 3 7ILOW ORDER OF MANTISSA)

24940 7 (MIDDLE ORDER UF MANTISSA)

24960 J(HIGH ORDER OF MANTISSA)

24980  FaCi BLOCK 2 7 (EXPONENT]

25060 P ITEMPORARY COMPLEMENT OF SIGN IN M58)
250820 IFE LENGTH=2,<

25030 BLOCK 1 7 (TEMPORAKY LEAST SIGNIFICANT BYTE)
25040  ARGLO3 BLOCK 7 J(LOCATION OF SECOND ARGUMENT FOR DOUBLE
250602 ARG BLOCK 12 1 PRECISION)

25080 FBUFFR: BLOCK 13 JIBUFFER FOR FOUT

25180 IFE LtNL""-Z,‘H\.UC'\ 35=13>

25120  PAGE




BASIL MLS 8080 GATES/ALLEN/DAVIDUFF MACRO 47(113) 23812 18=8EP=75 PAGE 6
F3 MAC b=SEP=64 #5311 TEXT CONSTANTS FOR PRINT QUT

1693 25140  SUBTTL TEXT CONSTANTS FOR PRINT OUT
1694 25160
1655 25160
1696 25200
1697 25220
1698 25240
1699 25260
1700 25260
1701 25300 N LENGTH=2, <
1702 25320 ERRE OC"™ ERROR"
17es 25340

1704 001720 0U0RUR  BRBL4Y 25360  INTXT: 0C" IN "
1765 @@i1721" dpdede @eelil

17v6 201722° Ppeeon 000116

1707 091725 ODLRUE QLEDAL

1708  0@1723° QPREGR VOVR4Y

1709 ©B1724° 0uoBED VEOLOE 25360 @

1710 8817257 Guoeoe VEOE15 25400 ACRLF

1711 P@1726% V@0OER DPBL12

1712 @e1727’ @ueBOR Q0117 25420 DCMOK"
1713 001730 00UeOD P0O113

1714 001730 Og0oup VEV313

1715 @@1731° @pveee wbeels 25440 ACRLF

1716 ©@173 Ppoeoe Qbowle

1717 ©@1735° 0BORUD VLBLRY 25460 ]

1718 25488 IFN LENGTH, <
1719 201734 Vpoedd BeBL1S 25508  BRKTXT1: ACRLF

1720 091735 @plenp Veowi’

1721 ©961736° vpdedn 0edleée 29520 DCMBREAK"
1722 ©017371* @poepe peelae

1723 ©e1740° @OVOD DEG105

1724 ©@1741° 0p@EUR U101

1725 0e1742° @udevw PEO113

1726 ©@1742° 000000 ©LOS13

1727 001743 0p0EUD VLOULE 25540

1728

1729 25588

NEEDED FOK MESSAGES IN ALL VERSIONS

MUST bE STORED ABUVE DSCTMP OK ELSE STRLIT

WILL COPY THEM BEFORE STRPRT PRINTS THEW, THIS IS BAD, SINCE 1F THE

USER I8 OUT OF STRING SPACE BASIC WILL LOOP GEYTING "OUT OF STRING SPACE"
ERROKS ,

Pt o e o

BASIL MLS 8use GATES/ALLEN/DAVIOUFF AACRD 47(113) ¢3:12 10=SEFw7S PAGE 7
F3 MAC bmSEPm6d B3111 GENERAL STORAGE MANAGEMENT KOUTINES

1730 25600  SUBTTL GENERAL STORAGE MANAGEMENT ROUTINES
1731 25620
1732 25640 i
1733 25660 i
1134 25680
1735 001744° BA1ORY  Q0BEAL 257e@  F
1736 801745 @000eR 0ORBUE4*
1737 Qei746° eevvwe Qv@i2e’
1738 25720 PANU THE RETURN ADDRESS OF THIS
1739 @@01747° BP1QUE 0VELTL 25740 DAD sP JSUBROUTINE, SET (H,L1sSP
17640 @R1756° 001000 QUALT6 25760  LUUPER: MOV AgM FSEE WHAT TYPE OF THING IS ON THE STACK
1761 @81751° Q01eB0  QURLAS 25780 INX "
1742 @e1752° velvee 0Le3Te 25860 CPI FURTK 718 THIS STACK ENTRY A FOR?
1743 001753¢ Q00000 @0ERal
1744 @01754° @plede 0ER300 25820 RNZ IND S0 OK
1745 25840 LENGTH, <
1746 25860 PUSHM FGET YARIABLE NAME
1747 25880 XTHL>
1748 25960 LENGTH, <
1749 ©G01755° deleee D0deelle 25920 MoV Cyd
1750 @01756° @u1¢00 @V@LAS 25940 INX H F00 EGUIVALENT UF PUSHM / XTHL
1751 @@17571° 00160 @VO1B6 25960 MoV By M
1752 6o1766* Q01000 AVACAS 25980 INX H
1753 0@1761° Q01000  @UE34S 26000 PUSH H FPUT B ON
1754 @e1762* @pleva QUA1S1 2602y MOV Lic JPUSH B / XTHL 18 SLOWER
1755 @01763° 0ploda A6el4Q 26040 MOV H, B
1756  001764° Goleon Q0@L72 26060 MOV Ay 0 JFOR THE "NEXT" STATHMENT WITHOUT AN ARGUMENT
1157 @21765¢ Q01000 QUAL6S 26080 ORA E FWE MATCH ON ANYTHING
1758 @01766° ©U1000 V@353 26100 XCHG FMAKE SURE WE RETURN [D,E)
1759 Q01767° @01008 ABR312 26120 Jz POPGOF FPOINTING TO THE VARIABLE
ae17Te’ Qpaeee  ALLTT4*
Q01771 eudeen  @@1745°*
@u177e* Buleva  @BE3SS 26l XCHG>
@a1TT3* Gelpee  BL@3AT 26160 CUMPAR
URL7T4’ VB1EAE  GLEEL 26180  POPGOF: LXI B, $CODE+13 710 WIPE OUT A FOR ENTRY
81775 @PABKA  ALBU1S*
¥01776" 0pORED WELITO"
VOLTTI* 0Bleed  ove34l POP
vezene’ dplove  oee3le RZ T1F FOR MATCHES GOOD
@92001° Q01080 0OLEE1L DAD
002002’ Vp1END  BEA305 JHp LOOPER JTRY THE NEXT ONE
Av2003* VP00 OB1TS50"
002pR4* @PABRA  ABLTTS'

FIND A FOR ENTRY ON THE STACK WITh THE VARIABLE PUINTER
PASSED IN (D,E),

NOFOR2 LXI Hy 4+SCOLE TIGNORING EVERYUNES "NEWSTT"

THIS L[S THE BLOCK TRANSFER ROUTINE
IT MAKES SPACE BY SHOVING EVERYTHING FURWARD

(H,L) = DESTINATION OF HIGH ADDRESS
(D,E) & LOAW ADDRESS TO BE TRANSFERRED
(6,C) = HIGM ADDRESS TO BE TRANSFERRED

A CHECK IS MADE TO MAKE SURE A REASONABLE AMOUNT
OF SPACE REMAINS BETWLEN THE TOP OF THE STACK AND THE HIGHEST LOCATION
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1783 26480 i
1764 26500 )

1785 26520 § ON EXLT [H,L)=[U,E)SLOW [B,CI=LOCATION LOW WAS HOVED INTO
1186 20548

1787

1768 092005 Gnlpop  WU@5LS 26580  BLTUI  CALL REASON JCHECK UESTINATION TO MAKE
1789 ©Gognae’ 0peaon 90RL45"

1798 ve2pei’ @pPeno 0OU2003*

1791 26609 JSURE THE STACK WONTT BE DVERRUN
1792 0020107 POLEG0  AVASOS 26628  BLTUCS FEXCHANGE [5,C) AND (H,L)
1793 0@2011° 9ALOVD GLES4S 26649

1794 0@2012° @olece 060321 26660

1795 ©e2p13* Boleon ©ea347 26660 BLTLOP: ISEE LF WE ARE LONI

1796 ©VE2p14° 001900 AUE1T6 26700 MO 1GET THE WORD TO wﬂANaFtw
1797 002015 0016wp BvouRE 26720 FTRANSFER 17

1798 PO2016* PPLEGR  @eRSLY 26740

1799 0e2e1/* paleee 00e0LS 26760

1800  0e2p2e* enlpon A6RLSS 26760 U L FTBACKUP FUR NEXT GUY

1801 02021° 201600 @09303 26800
1862 ©V@2022° PURAVD VY2015’

1803 ©V@2025¢ Q0LOVR LV2DU6*

1804

1865

1806

1807

1608

1809

1810

1611

1612

1813

1514

1815

TRANSFERRED INTO

THIS WOUTINE IS USED TO MAKE SURE A CERTAIN NUMBER
OF LOCATIONS REMAIN AvAILABLE FOR THE
STACK, THE CALL IS @

ALL GETSTK

NUMBER OF 2 BYTE ENTRIES NECESSARY

THIS ROUTINE MUST BE CALLED By ANY ROUTINE WHICH PUTS
AN ARBITRARY AMUUNT OF STUFF UN THE STACK

(I,E, ANY RECURSIVE RUUTINE LIKE FRMEVL)

IT 15 ALSO CALLED BY KOUTINES SUCH AS GOSUB AND FUR
WHICH MAKE PERMANENT ENTRIES UN THE STACK

1818
1819
1820
1821 (@224’ 6QLAQD QEB343S GETSTR: XTHL

1822 wwzp2d' Yoleow 200116 MOY Cpt 1GET ARGUMENT INTO (C)
1823

ROUTINES WHICH HERELY USE AND FREE UP THE GUARANTEED
NUMLEY STACK LOCATIONS NEED NUT CALL THIS

[ S I R My K

002p26* PPLEUD VKR4S 7 INX H

U02027* BULA0E UUOS4S XTHL JPUT BACK RETURN ADURESS
V02P30’ POLE0D BURS45 PUSH H FSAVE [H,L)

Vo231’ Polede QvewS2 2 LHLO STREND

D@2a32’ dobeee @p1625°

©B2e33* BoBeve OvRE2e’

Vo2n34* @nlpbe  W0ELEL 2730 MV 8,0

V29357 QpPpYR AVeLRE

VA2p36’ A01PM0 WBRGL1 27320 DAD (]

ve2n3i* egleve avenll 27340 0AD 8 JSEE LF WE CAN HAVE THIS MANY
Ue2p4p’ Apleve  WLESLS 27360 CALL REASON

VR4l BoPARE VL2R45*

BASIL MCS Base bnTta/ALLtN/DAviuqu MACRO 47(113) @3312 10=SEP=75 PAGE 7=2
F3 HAC b=SEP=6d 8311 GENERAL STORAGE MANAGEMENT ROUTINES

1836 V242’ QpVROE AC2032°

1837 ©V02@AS* BLE0E  QUO341 2 POP FRESTORE ([H,L)

1838 002044’ eulere 0ve311 '] RET

1839

1840

1841 27460 (HyLl= SOHE AUDRESS

1642 (HyL) IS EXAMINED TO MAKE SURE AT LEAST NUMLEV

1643 27500 LOCATIONS REMAIN BETWEEN LT AND THE TOP OF THE STACK

1844

1845

Lb4e wRRp45* @01060 BUO3RS REASON: PUSH 0 PSAVE [D,E)

1847 ©02p46* @P10P@ AUB3SS XCHE FRUT [H, L) IN (D,E)

1848  002041° 0p1e0G QUOLAL LxI H)SCODE+65536=2%NUMLEY  jSETUP DFFSET OF GUARANTEED
1849 ©602QSE* VpURPE  1TTi2e*

1650 @02@e51° Cedven oURL4L®

1851 e TLOCATIONS

1852 002p52° 001060 WLOLT) sp 7UH,L)3STACK POINTER ¢ OFFSET
1853  002053* Q0leee Qv@347 27664 JSEE IF THIS IS ,G6T, ENTERING (H,L)
1854 0020S4° @p10VE  AUW353 6 JRESTORE (H,L) FROM (D,E)
1855 @e@2055* @plevre ovesai 0 1GET (D,E) BACK

1856 @@2056° Gelebw 0wes32p 7 FTWAS OKZ

1657 w@2057° 0eleds QLees6 OHERR EERROH 1OUT QF MEMORY™

1858 002060’ 0OEOD @LOURT

1859 IFE LENGTH, <

1860 XWD “O1e00e,1> I"Lx1 B," OVER THE NEXT 2
1661 IFN LENGTH, <

L8662 wvweusl® bpleew QLE3GS 7 JHP ERROR>

1863 Up2p6R* 0pUE0E Qu210e’

1864 DUepHLS® VBBBRL @W2ESL"

1665




BASIC
F3

1866
1867
1868
1865
1670
1871
1672
1873
1874
1875
1876
1877
1678

1698
1699
1500
1901
1902
1903
1964
1905
1906
1967
19¢8
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918

BASIC
F3

1919
19e0
1921
19g2

1925
19¢8

1931
1932
1933
1934
1935
1936
1937
1938

1941
1942

1945
1946

1949

1952
1953
1954

1957

HLS Buse
MAC

VERB64"

657
ne2eee’
LT LYAS
LTEOIT
ne2ar1*
LPErLEN
["LECYER
veeara*
Beeara’
ng2076*

[TECY ALY
ve2100°
vez2101*
LISV
[TEIVEY
pe2104"

ue21es’
vegiue’
[ CEIVIAS
pe2116”
veR111"
veeyie’
Be21yat
V2114t
pe2115”
aeeyie’

vea11i’
eog128°

vez12e’

ag2121°
@o2130"
vez131°

MCS Bose
MAC

wR18e"
ave13s*
0o2134°*
ae35°
Queyie’
@ve137”
ouaiae’
[T
vo24e*

woR14s’
Qe2144”

0v2145*
du21ae’
0p2147*
0n2150*
eve151”
w215
@u2153°
vpe154°
pUR155"
voe156"
wee1st’
0a2160*
wue161°
vu2162*
0a2 65’
002164"

voe16n’
dug16e’
Bue167”
vaR170"
vee17L’
va2y7e’
[TI3%EY
Ba2174*
02175
wu217e’
vee177’

GATES/ALLEN/DAVLDUFE

b=SEP=64 B3i11

»
(LTI
CELITT
Pulove
600000
#00000
©a1060
200000
eelens
[TIVIT]
LI

Boleon
0a1e00
0aveve
haloen
0pRepe
CrTPET]

vulewn
00le0e
200000
2000
fegleoe
#00e00
000000
veleve
[LULLT)
[ITTTT)

6oleve
bpoeoe
000000
001000
001008
“plens
“odeen
002040

“elneo
¢000 e
Bodede

GATES/ALLEN/DAVIDUFF

A0BEBSe
@e15771*
wo2wee’
oeouaR
a61607"
n62065"
Ave63e
upeen?
aLavel
09036
UL

neeuel
PLETEL
LTI
[TTEYS]
AueeTo"
oeaure”

aveest
veBLe2
ovi541°
v02103"
298315
weas2s’
we2iet’
weeLal
wee730"
oe211e’

[TTETE]
0e4pTL"
avails*
LUTTEE]
PILITE)
avesne
agaili’
awajae’

LITERE]
@erTias’
ev2125*

bmSEPmbl ©3311

2v1080
epauee
©oABEa
boleea
Pp1oen
0p1080
0P1080
Beovee
Bpouee

Belveo
Celpop

01000
0el1eae
00000
PEVROD
061000
BEREAD
0e9e0o
Belpon
VGOuEY
L)
031690
000690
venave
a1Goe
Bpoune
I

[TIVLT)
200006
Be000e
ve1008
va1pne
021000
@e1008
@pe00e
9po00e
de1ude
201006

000LSe
veisar’
ceaide’
20174
LTLELE
ouEeT4
00B304
00000
oua13s*

pupeTe
P6p301

QuoesT
Auobbe
puaLSaL”
pee1at”
aupea L
177177 "
we2igr*
AvoLaZ
LTI
vu2152*
0enpal
poLr2s’
Bue1ss’
@wesl1s
Bebeeex
pe2160"

[TTETH]
Bu2rie’
Bu2163°
[TTETY]
@eou7a
Avavis
weas12
Bu2165*
weeiee’
[TUETT]
wens1s

MACRO 47 (115) 03312 16=5EF=75 PAGE 8

ERROR

eT86@
27880
27900

2792@

27942

27960
21980

28000
26820
28040

28060

28080
28100
28120

26140

28220

28240
28260

28280
26262
28300

26320
28322
28324
26326
28340
28360
28380
26400
28420
26449
28460

MACKD
ERRUR

28460

28500
28520
28540
28560

26582
28600
26620
28640
286002
26680
28662
28684
26686
26688
28698
26692
26700
28720
28740
28760
267680

28800

26820

28860

28880
28900
28928

28949
26969
26980
29000

290z2e
29040

HANDLER, READY,
SUBTTL ERROR H
IFN LENGTH
DATSNEZ LHLD

SHLD

SNERR:  MVI
XHD
DVOERRZ My
IFN LENGTH
XWD

NFERR: MVI

ERROR:  CaALL

CONTRA
XKA
8T4A

IFN

CALL
Lxl

LENGTH
CALL

OCR
Inx
INZ

LENGTH
MOV
MVI
QUTCHR
0AD
MOV
0UTCHR
CHRGET
OUTCHR
Lxl
ERRFIN: CALL

a3tz 1o
READY ,

47(113)
HANDLER ,

ALY

aOV
ANA
INR
CNZ

IFE LENGTH
XwD
END3

STOP:  RNZ
STPEND: POP
ENDCONE>
IFE LENGTH,

"LisT" C

i FOR
i

XAU
PUP
IFN
CALL
CONTRH
XRA
STA

STPRDY:
READY:

IFN

REPINI: CALL

CALL

CHRGET
INR
DCR

Jz

PUSH
CALL

COMPACTIFICATION,

ANDLEK,
e
DATLIN

READY,

CURLIN>

£ ERRSN

“0100@,1
E,ERRDVE
<
~01900,1
E ERRNF>

STKINI

'€
A

CNTWFL>
CRDO
HERRTAB

.2, <
REMN
3
H
LEPSKP>
-2, <
0y A
A,

0
AN

HyERR>
STROUT

=SEP=75 PAGE 8=1
COMPACTIFICATION,

CURLIN
AyH

L

A

INPRT

<
"uteee,1
8

-2,%

OMMAND STOPPING
~010@0,7076
8>
LPTSW, <
FINLPT>

)<

A
CNTWFL>

Hy SCOLE+65535
CURLIN
HyREDDY

INIT

INLIN

A
A
MAIN

PSW
LINGET

COMPACTIFICATION,

NEW, CLEAR, MAIN

NEW, CLEAR, MAIN

IGET DATA LINE
IMAKE IT CURRENT LINE

F"SYNTAX ERROR"

I"LXI B," OVER THE NEXT 2
J01VISION BY ZERO

FSKIP NEXT TWO
I"NEXT WITHOUT FOR"™ ERROR

FRESET THE STACK AND FLAGS

IFORCE OUTPUT
JCRLF

JGET STARY OF ERROR TaBLE

FSKIP AN ERROR MESSAGE

JDECREMENT ERRORK COUNT
7SKIP OVER THIS ERRUR MESSAGE
FSKIP SOME MORE

JGET ZERU INTO U

FSTART OF ERROR MESSAGE

ITYFE 1T

JADD IN ERROR CUDE

JGET FIRST ERKOK CHARACTER
ITYFE IT

JGET 2ND CHARACTER OF ERROR CODE
TTYPE 1T

1GET POINTER TO " EKROR"

FYYPE IT

NEW, CLEAR, MAIN

JCURRENT LINE ¥

FSEE IF IN DIRELT MODE

FZEKO SAYS DIKECT MODE

JPRINT LINE NUMBER IN [H,L)

PULXI B," OVER THE NEXT 2

FMAKE SURE WE TERMINATED 1T
JGET RID OF “NEWSTT™ RETURN ADDRESS

PSKIP THE NEXT BYTE
JPRINT ANY LEFT OVERS
TFORCE OUTPUT
JSETUP CURLIN FOR DIRECT HODE
JUREADY" CRLF CRLF
PPRINT IT, REPLACED 8BY CALL STROUT

JBY THE INIT CODE, THIS IS HERE S0 AFTER
JERRORS DURING INIT, INIT IS5 RESTARTED
TGET A LINE FROM TTY

JGET THE FIRST
ISEE IF @ SAVING THE CARRY FLAG
11F 80,

A BLANK L1 WAS INPUT

JSAVE STATUS INUICATOR FOR 1ST CHARACTER
FREAD IN A LINE #




BASIC MLS B@66  GATES/ALLEN/DAVIDUFF MACKD 47(113) 93312 10=SEP=75 PAGE 82
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1972 @e2ese’ woweda wused2’
1973 opeR201’ @pvena 0C21T4*
1974 ©002202° @0l000 Q0B3RS 29260 PUSH (] FSAVE LINE #
1975 ©@2203* Ppledn  WRe3ls 2%68d CALL CRUNCH FCRUNCH THE LINE DOWN
1976 ©V@2204* WOVRUE ALR535°
1977 @@2203¢ @pdepr Qu220e’
1978 ©v@2200' V@loeo ALelu! 29100 noy ByA JAE0 AFTER CRUNCH, (B,C)=CHAR COUNT FOR NODEL
1979 @u2201* Gpleon ave32l 29120 POP 0 JRESTORE LINE #
1960 ©@R216° 001000 @UB36L 29140 POP FWAS THERE A LINE #%
1961 ©@2211° @@1000 QUB32e 29162 INC FIF NOT ITS A DIRECT STATEMENT
1982 ©@2212° POVRVR QU33TE’
1963 @02213° VoPRLD AB22B4*
1964 ©W2214 @6lope  Qwes2S 29180 PUSH 0
1985 @peeais’ ealevn 008305 29260 FUSH L] FSAYE LINE # AND CMARACTER COUNT
1966  ©@2216* B0lpbE Qw327 29220 CHRGET FREMEMBER IF THIS LINE IS
1967 POR21TY BEleNE OBO36S 29240 PUSH PSH JBLANK SO WE DONTT LNSERT IT
1988 @02229° 001000 AVO31S5 29260 CALL FNOLIN FGET A POINTER TO THE LINE
1989 ©@2221* 6pveve 002371
1990 ©o2222* voveow ou2ele’
1991 V02223’ BRleve Mu93LS 29280 PUSH 8 JSAVE THE POINTER
1952 2930a LENGTH=Z, <
0E2224° @B10AG  AVB334 29320 cc DEL> JOELETE THE LINE
Qo2223' @evers wL12T1*
1995 po222e’ @nedve pw2e21’
29340 LENGTH=2, <
29360 JNC NODEL JNO MATCH SO DON'T DELETE
29380 XCHG 1(0,E] NOW HAS THE POINTER TO THE LINE
29400 FBEYOND THIS ONE
29420 LHLD VARTAB FCOMPACTIFYING 70 VARTAB
29440 » : LDAX
29460 STAX FSHOVING DOWN TO ELIMINATE A LINE
29480 INX
29500 INK
29520 COMP AR
29540 JNC FOONE COMPACTIFYING?Z
29560 HOov
29580 MoV
29600 INX H INEW VARTAB
29620 SHLD
ve2221¢ euleve wEes2l 29640 POP 0 1POP POINTER AT PLACE TO INSERT
V@2230’ Q@100 @Vesel 29660 POP PSH FSEE IF Th1S LINE HAD
29680 FANYTHING ON IT
ve2231¢ deleda  0vesie 29740 Jz FINI FIF NOT OON'T INSERT
PE2232* 00VeAD ac2eTe’
ve2233¢ Goveve oL2eas’
bo2e34* dplven 0LALSE 29720 VARTAB TCURRENT END
bo2235° Gpvevo 001e21°
VE2236* BBPEON  Av2232°
022377 Upleny ©EO343 29740 FUH L) 3CHARACTER COUNT, VARTAB
29762 FONTO THE STACK
Co2zav’ oplven 0LESAL 29780 F18,Cl20LD VARTAR
V62241* €plede @veell 29860
Gogpde’ bplo0D OLB34S 29820 ISAVE NEW VARTAB

HLS Ba8e GATES/ALLEN/UAVIDUFF MACKO 47(113) 25812 10=SEP=75 PAGE 8=3
MaC ewSEP=b4 B3i11 EXRUR HMANOLER, wEADY, COMPACTIFICATION, NEW, CLEAR, MAIN

002243 VPLOGD VLA3LS 29840 CALL BLTU

VY2244° BRUBED  AURKRS*®

©B2245° B0BEND ABR23S*

o246’ Ppleve  QLe34l 29860 POP J1POP GFF VARTAB

Go22471* eelvew Queeae 29880 SHLD TUPDATE VARTAB

Qe225e’ dpeedn AB1E21°

©P2251° 0BOPUD BLR2244°

VPRS2’ 0p1PNa  BLPsSS 29900 XCHEG

002253° 091000 QUB164 29922 nov FFOOL CHEAD WITH NON=ZERU LINK

V02254* 0P10U0  QVAEAS 29940 INX 150 IT DOESN'T THINK
29960 FYHIS LINK IS ThHE
29960 TEND OF THE PROGRAM

“pR2ss” )00 BOAUa3 30000 INK H

vp2256 [UTETS 30820 POP JGET LINE # OFF STACK

UB2257¢ VP1EHG 0UB163 30040 mov

vO2260¢ VRINKG  DEARLS 30060 Inx TPUT DOWN LINE #

g02261* Qelpde  euAlee 30280 HOY

w226’ Valnpp  0EAE4S 3uiee INX

V02265’ BYIQEN QBAE21 30140 LXI FMOVE LINE FROM BUF TO PROGRAM AREA
@02264° VPOOEE PE1ASL*
vB22e5" QUONPE @B2eSK*
upe2ee’ Gulvhea wPeE3e 30160 MLOOPR: LDAX INDW TRANSFtkle LINE
3ulee PIN FROM BU
“pezel’ 0el0Pe  BURleT 3p200 MOV
@02270° VEIRHD  BUVE4S 30220 INX
Mo2271* VBleBe  BUeBeS 30240 INK
vpeeTe* eplpee ove2s? 3p2ew ORA TZERO MARKS THE END
@pa273' deluve @ee3ee 30280 JINZ
DpUnen DL2266*
0PApUL  BU22e4’
Qp1000  @LAS1S 30360 F CALL JD0 CLEAR & SET UP STACK
PUABAN  GR243T*
V02300’ VEARAD BU2eT4"
30320 FALSO SETS (H,L) TO (TXTTABI=1
002301 veleee oLAE4S 3p340 INK H
30360 3
30380 § CHEAD GOES THROUGH PROGRAM STURAGE AND FIXES
3040@  j UP ALL THE LINKS, THE END OF EACH
3u4ee i LINE 1§ FOUND BY SEARCHING FOR THE ZERQ AT THE END,
3440 ¢ THE DUUBLE ZERD LINK 15 USED TO DETECT THE END OF THE PROGRAM
30460 i
VPR3Nt VELUEG VD124 30480  CHEAD: MOV 04H FLDE)a(H,L)
V2303 BE10RG  BUA135 30500 MOV EyL
@023p4° Vp1voR  BLALTE 30520 MOV AyM FSEE 1F END OF CHAIN
Gu23e5° 0R1UAG  PUOELS 30540 INK H FBUMP POINTER
Guaspe’ delpve  BUOZ6e 30560 ORA L F2ND BYTE
0RR307’ PE1O00  WuD3le 30580 4z MAIN 1DONE
002310° VEOR0D V02165°
00e31L? Veewan eo2277*
Gues1e’ velvan  PUVEsS 30600 INX JFIX H TO START OF TEXT
002315* peleve BLOE4S 3ueee InX
@u2314° velowe 00Le4s 3u64p INx
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278 we2315* Quleve PeeesT? 30660 XKA JSEARCHING FOR A ZERO IN MEMORY
2079 V023167 Gplebn BLORTe 30680  CZLOOP: CHF 170 MARK THE ENG OF THIS LINE
2080 0Be3L/* Vpleen BLEVAS 30700 INX PBUNP POINTER
2081 PA320T PULEAD  UvPSDe 30720 INZ JEND OF LINE
2062 Le2321' Pavewn QL2516*
2083 V@232 VNVAUD QLR3LW*
2vb4  bo2323' Ypledn @EA3SS 30740 XCHG FSHITCH TEMP
2065 ©V@2324’ 0plowp Oe@les 3uTed Moy J00 FLRST BYTE OF FIXUP
2086 D02325¢ BalEVE 00BV4S 38760 INX JADVANCE POINTER
2pB7 D@R326* VRLEWD BEP162 30860 MOV M0 72ND BYTE OF FIXup
2ube  VBRI2/¢ VBLlO00 BLA3S 30820 XCHG FANU BACK AGAIN
2069 002330¢ Paleew QUSRS 3u840 JMP CHEAD FREEP CHAINING TIL DONE
2090 ©02331° 000000 L2302’
2091 ©V@e33e VEVEEE WLR321'
2092 30860  IFE LENGTH=2,<
2093 30860 |
2054 3090@  j SCNLIN SCANS A LINE RANGE OF
2098 3p920 I THE FURM #=# OR # OR #= UR =# OR BLANK
2096 3694@  ; AND THEN FINOS THE FIRST LINE IN THE RANGE
2097 3096@
2098 0V@e335* BUloon Bewu2l 30988  SCNLIN: LXI 0, $CODE JASSUME START LIST AT ZERD
2099 0023347 00000D BLOLRE®
2100  LE2333¢ Ppveon Gu2531°
2101 02336 buledp 200S25 31000 PUSH 0 ISAVE INITIAL ASSUMPTION
2102 ©e2337° Qpleup @e@3le 3leee Ji ALLLST PIF FINISHED, LIST IT ALL
2103 0V23407 EVEUD BV23S4’
2104 ©BO2341T VODPAD 0V2334*
2105 ©ve2342t Oplens 0ves2l 31040 ] IWE ARE GOING TO GRAB A #
2106 @02343° Qpleow @LAILS 31000 LINGET 1GET A LINE #, IF NONE, RETURNS ZERO
2107 ©DE2344* PDRGD BE364e’
0e2345* 0pPeop PC2340’
V02346 PpLOOE  QVBS2S 31080 0 FSAVE FIRST
2116 ©@2347¢ Vrlede @cwite 31100 Jz ONELIN JIF ONLY & THEN DONE,
2111 V@R35S0’ PeREdw @V2365°
2112 023517 Upledw @v2344’
2113 ©v@2352* 801000 Q0a3L7 31120 SYNCHK  MINUTK JHUST BE A DASH,
2023537 BeReOU @vees)
VPR354¢ W0le0R  BUduR1 31164@  ALLLST: LXI 0, SCOUE+"065529 FASSUME MAX END OF RANGE
2116 ©02555' eeeeew 17T771°
2117 ©@e2356’ doveoe auasse’
2118 ©023ST* Bolewvd 0Ce3R4 31160 CNZ LINGET JGET THE END OF RANGE
002360 PPRPEB V364’
@ge3el’ BeedePe Qee3ss’t
2121 ©@e2362* 201600 0URsER 31180 INZ FMUST BE TERMINATOR
Go2363* Poopen @pewTe’
We2564° Gpopou GL23ep’
602365 0elo0o BLE35S 31200  ONELIN: XCHG PUH,L) = FINAL
@o2366" B@1@PD QLB321 31220 POP o FGET INITIAL IN (D,E)
Gu2367Y 0plevo 0RU34s 31240 XTHL FPUT MAX ON STACK, RETURN ADDR YO (H,L)
902376 001200 OGUE34D 31260 PUSH "> PSAVE RETURN ADURESS BACK
31280
31300 i FNOLIN SEARCHES THE PROGRAM TEXT FOR THE LINE
31320 ) WHOSE LINE # IS PASSEL IN [0,&), (D,E) 1S PRESERVED,

BASIC MLS 8v80  GATES/ALLEN/DAVIDOFF MACKO 47(113) @5812 10=SEF=75 PAGE 8=5
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2134 31348 § THERE ARE THREE POSSIBLE RETURNS?
2132 31360}
2133 31380 1) ZERO FLAG SET, CARRY NOT SET, LINE NOT FOUND,
2134 31400 NO LINE IN PROGRAM GREATER THAN ONE SOUGHT,
2135 31420 i (B,C) POINTS TO TWO ZERO BYTES AT END OF PROGRAM,
2136 31440 i (HeL1=(B,C)
2137 31460
2138 31480 ZERO, CARRY SET,
2139 31500 (6,C) POINTS TO THE LINK FIELD IN THE LINE
2140 31520 WHICH IS THE LINE SEARCHED FO
2161 31540 i (HyL) POINTS TO THE LINK FltLLb IN THE NEXT LINE,
24z 31560
2143 31560 NON=ZERO, LARRY NOT SET,
2144 31600 LINE NUT FOUND, [B,C] PUINTS TO LINE IN PROGRAM
2145 31620 nn:u:n THAN ONE SEARCHED FOR
21de 31640 (HeL) POINTS TO THE LINK FJELD IN THE NEXT LINE.
2147 31660
2148 Bu23TL® BEleAe @URESe 31688 : LHLD TXTTAB FGET POINTER TO STAKRT OF TEXT
2169 @@2372° 0pOBPE BO161T*
2150 0wve3Ts* veoves 0V2363°
2151 @02374° 001000 @UR104 31700 B 71F EXITING BECAUSE QF END OF PROGRAM,
2152 31720 FSET (B,C] TO POINT TO DOUBLE ZERQES,
2153 ©0w2375* Vr1veD BEA115 31749
2154 @02376° BILEG BUOLTE 31760 JGET WORKD POINTER TO
002377* VPlU0D BURKAS 31780 7BUMP POINTER
0U2600* PRIDAD BEBE6B 31800 FGET 2ND BYTE
2157 002491° veleep 0QUAES3 31820 . 160 BACK
2158 @D2402° DAlGVE  BUL3LL 31840 JIF ZERD THEN OOUNE
2159 @02403° Vploee BUDSES 31860
2160 ©02004° DP1GYA BUR36T 31880 P FPUSH LINK
2161 ©@2405° weleee BeEe36T 31900 TPUSH BINARY LINE #
2162 @240’ VEloPE ©0B34) 31920 TPOP HERE
@a2407° Gelove @UosaT 31948 TCOMPARE (D,E] TO (W,L)
VB2q1e*t valeee  BuvsAaL 31960 TGET LINK
002411" VE1R0Y BUP3YL 51980 JGET POINTER YO THIS LINE IN (B,C)
o02412* Vele0e BuRETT 32000 ; JTURN CARRY ON
Vu2413* Pelove @oB3lv 32@20 JTEGUAL RETURN
002414°¢ Velobe  @uRETT 32040 TMAKE CARRY ZERO
Qu2415° pelove Ge03ze 32068 IND MATCH RETURN (GREATER)
“Bed1e’ WG10W6 BUD30S 32080 JKEER LOOPING
00217’ PUOULY V2374
VaR4Ru’ VEVEVY BU2ST2"
52100
3z1ee THE "NEW" CUMMAND CLEARS THE PROGKAM TEXT AS WELL
32140 AS VAKLABLE SPACE
32160 i
002421" PE1GUY  @0B30V 32180  SCRATH! RNZ JHAKE SURE THERE IS A TERMINATOR
M@242e" Pplo0e  BURESE 32200  SCRTCHI LHLD TXTTAB
6024237 VpoORR BOLe1IT*
vu2a24* BROVNR  BA241T*
3e2z@ 1FN LENGTH=2, <
32240 ARA A>
32260  IFE LENGTHmZ , <
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2184
2185
2186
2187

BASIC ML
F3

2237
2a3s
2239
2c40
2241
2262
2243
2264
2eus
2246
2247
2248
2249
2edu
2251
2ese
2253
2254
2255
2256
2e57
2258
2259
2een

S BBl
MAC

Be2425*
vua4ee’
veaaal
veeasu’
CEETE
ve2azer
[CETEEL
Qp2a34r
©ve2435¢
LLEEE LA

[TETEIAd
0B2440"
ve24dr’
w244’

TEITELd
T
ne244s"

oe2440"
vezady e
002450"
Pe2451"
ne2ase’
002453
LEELELA
[TETEEN
[CETEL
Bo2asi
[LEILTA
ve2a61"
LUELLT
Bo2463*
0O2a64"
0e2a65*
ua2466t
LT

5 Budv
MAC

voaaTe’

[TEr Y

0@2a7s’
vezaTe’
Qp24Ti*
[TELTIY
002501 *
wa2sae’
0a2s503*
B2se4’
[TEET RN
002506°
[PEETY
we2s16*
062511’

va2syer
w@es1s’
vs2514¢

B02515°
voesie’
v@es1 it
[TEEFTY
vnes21t

vaasze’
Buasas’
Buesz4*
002525
[TEEELY
vaesar’

ve2s30"
802531 °
#passe’

puRS33"

GATES/ALLEN/DAVIDUFF

6=5EP=64 035111

201000
(LT
[T
[TV
voloeo
01060
01000
ewlene
000000
dudean

001000
PLTrT)
a0pan
vaLene

0B1000
[T
CELTrT)

valonon
Wa0ean
PILILT
001000
90000
Q000D
901000
800000
Bp0BAB
o100
200000
euoede
enleen
000000
CELLLT)
[T
hoRRRe
[ETITT]

GATES/ALLEN/DAVIDUFF

©wea31s
E36E5*
[TELTT N
nEdL6T
[TTITE)
pevBLel
LITITE
VoBBA2
ne1621*
'PECFIH

aBBUSe
CATINAS
CUEL P
@ueess

Vepwae
BO1605"
FLELETA

neaese
Be1545°*
02646’
[LITTIH]
v01575¢
we244i*
@0B315
ae3a46”
o245’
aepEse
eeleel’
vp2es5?
veau4e
avie2s’
LPELTTM
avevde
Pu1625°
aveuss’

6=SEP=b4 @3311

hpleea
281080
(LT
0BRReL
weleve

0elede
BpoNEY
VpopLe
Bpipee
0BHLee
BpvReR
201000
Beoneo
0poeee
0p1000
Pp1000
Vpoawe
LU

201600
LLLTET)
LITTET)

Pnlewe
VEOBYY
LLETTT)
velaee
veluoe

Polove
0000
0e1000
o108
LLLTTT]
vpluve

201008
[LITIT)
aneB0e

Q00301
BunpsSe
BuL615°
Au2466°
CITELRY

Puoeal
B01551°
puaave*
Quopae
001547
CPECEL
EITITH
avoeae’
wpaselL’
U0345
LTI
201615°
#p2sed’

WoBLS2
Pu1605"
o251’

[TTTLY]
Qulb01"
ev2s13*
[TTErE]
[TTETEY

QuneTe
opeeTT
00337
0eB0T6
“Bavae
CCUEEYS

LUELE]
wuarie’
e2sie’

MACKO
ERRUR

32280

32300
32320
32340
32360
32380

3z4e0
324e0
32440

32460
32082
32500
32520
32540
32560
32560
32600
32620

32640
32660

32680

3z27ee

32720

32740

32760

3z2te0
32800
32820
32840
32860
32880
32900
32920

HACKO
ERROR

32940
32960

32960
33000
330e0

33040

33060

33060
3310€

33120
33140
33160

33180
33200
33220

53240
35200

33300

33320
33340

33360
33380
33400
33420

47(115) Bsi12
HANDLER, KEADY,

CaLL

INX
MOV
INX
SHLD

LENGTH, <

RNZ>
LHLD

0cx

18=SEF=75 PAGE 8=6
COMPACTIFICATION,

TUFE>

TXTTAB

H

NEW, CLEAR, MAIN

ITURN OFF TRACE, SET (A)=@

ISAVE
JBUNP
iSAVE ZERO

PBUMP POLINTER

INEW START OF VARIABLE

AT END OFF TEXT
POINTER

FCHECK FOR A TERMINATOR
FPOINT AT THE START OF TEX

T

CLEARL 1S A SUBROUTINE WHICH INITIALIZES THE VARIABLE AND
ARRAY SPACE BY RESETING ARYTAB (THE END OF SIMPLE VARIABLE SPACE)

AND STREND

WRICH RESETS THE STACK,

i
IFE

CLEARC: SMLD

IFN
LHLD

SHLD

CALL

LHLD

snLD

SHLD

STKINI
605U

UP, SUBFLG 1S

OF THE STACK,

47 (113)
HANDLER, READY,
STKINI: POP

LHLD

SPHL

STRING, <

Lxl

SHLD

LxI

PUSH

LENGTH, <SHLD

LPTSW, <
CALL
LHLD

LENGTH, <

STRING, <

& FOR CONTEXT,

[THE END OF ARRAY STORAGE],

[HyL)

STRING,<CLEARI>

TEMP

MEMSIZ

FRETOF>

RESTORE

VARTAB

ARYTAB

STREND

RESET,

(Al=2 AND (D,E)

@3112 10=3EFP=75 PAGE &e7
COMPACTIFICATION,

]

STRTOF

Hy TEMPST

TEMPPT >

Hy SCOVE

H

FINLPT>
TEHP

CONTRH, $XRA A>

STA

PUSH

RET
GINLING MV]

OUTCHR
MV

QUTCHR

STRING,<CALL

INX

STRING, <JHP

ALL
BYTES WITH

"RESERVED"
THE MSB ON,

SUBFLG>

A, g0

INLIN

H>
INLIN>

oLDTXT>

1T FALLS INTO STK
IS PRESERVED,

ISAVE (H,L) IN TEMWP

FFREE UP STRING SPACE

JRESTORE 0ATA

FGET START OF VARIABLE SPA

ISAVE IN START OF ARRAY SP

FAND END OF VARIABLE STORA

RESETS THE STACK POINTER ELIMINATING

STRING TEMPURARIES ARE FREED
CONTINUING IS DISALLUWED,

AND A DUMMY ENTRY IS PUT ON THE STACK,
FNOFOR WILL ALWAYS FIND A NON="FOR"

THIS IS SO
ENTRY AT THE BOTTOM
IS FRESERVED,

NEW, CLEAR, MAIN

JGET RETURN ADDRESS HERE
JIH,L) POINTER TO END OF M

FINITIALIZE STACK

FINIVIALIZE STRING TEMPORA

JPUT ZEKD (NON NEXT, FOR,

JON STACK
IMAKE CONTINUING ILLEGAL

FGET SAVED (H,L)

JTALLOW SUBSCRIPTS

JPUT RETURN ADDRESS BACK Ol
760 BACK

FGET A GMARK

FTYPE 1T
FSPACE

ITYFE IV TOO

iIN THE NON=STRING VERSION:
JTINPUT IS CRUNCHED

JGET A LINE OF INPUT FROM
INO CRUNCHING IN THIS CASE

WORDS ARE TRANSLATED INTO SINGLE

THIS SAVES SPACE AND TIME

BY ALLOWING FOR TABLE DISPATCH DURING EXECUTION,
THEREFORE ALL STATEMENTS APFPEAR TOGETHER IN THE

RESERVED WORD LIST IN THE SAME

URDER THEY APPEAR IN IN STMDSP,

KUNCH: IFN

STRING, <

INT

CE

ACE

GE

EMORY

RIES

60SuUB TOKEN)

N

$ ALL

TTY




BASIC MLS 8@BA  GATES/ALLEN/DAYIDUFF MACRO &7(113) 03112 10=8EP=T75 PAGE b=k
F3 MAC 6=SEP=64 @3311 ERRUR HANOLER, WEADY, COUMPACTIFICATION, NEW, CLEAR, MAIN

229@ ©v2535° dulove QULeST 33720 XKA
2291 0@2s534’ vpleed 0poveR 33740 STA DURES> JALLOW CRUNCHING
2292 ©02535" 0p0VEC 01544
2293 ©02s36’ 0pPuDR 0Ve2531°*
2294 ©U2537° QB10W0 BOOV16 33760 €5 JCOUNT OF CHARS AT LEAST S
2295 @uesAu’ opvedn PELLRS
©002541° Oplede wevE2l 53780 0y BUF JSETUP DESTINATION POINTER
beas4R’ Qedenn 014317
BYRSA3" Q@URUL  BE535*
BU2S44" dBL1UVe PBB1TE 33800 AgH JGET CHARACTER FROM BuF
P02545° 201008  VERSTE 35820 [ e i15 IT A SPACE WE WANT TO SAVE
VY2540’ DERRAD  BEOLAY
Me2547° Vwieaw ©ea3ie 33840 STUFFH JYES, STUFF IN DESTINATION LINE,
Ve2550" Pabpad Ro2e6T’
VPRSS1 " VaveBe be2bde*
Ve2sse’ gloee Levlel 33860 BrA IGET A CHARACTER FROM TRHE LINE
53880 JSETUR B WITH A QUOTE IF IT IS A STRING
©0es5S5* @p1000  0DLdsTe 33900 34 JGUOTE SIGN?
0e2554° AueewUl VeoB4e
002555 0p1eNe  PeBsie 33920 z IYES, GO TO SPECIAL STRING HANDLING
0PR556° PPLPOR ©Be2T2l*
VURS57° DRVEUD DE25SP*
P0e560* Bulewe wovesT 353940 A JEND OF LINE?
6025617 0R1A0B  VLBSL2 33960 JZ CROONE JYES, DUNE CRUNCHING
B@2s62’ Qp@ea0 027537
©U2563% VpRRUB BE2556*
STRING, <
A¢R2S64" VBlKbe wveduTe LDA DURES FIN DATA STATEMENT AND ND CRUNCH?
0woRS65* BBORA0 PE15447
0peses’ gpepde Le2see’
@oesel’ @pleae 0ooeeT ORA A
BeesTe" Bpledn @eplev Hov By A JINITIALIZE RESERVED WORD COUNT
VOR2571° epLYAR  @eR1T6 MOV YL JGET THE CHARACTER AGAIN
0e2572* RLeUn ©vud3Be JINZ STUFFH> J1F NO CRUNCHING JUST S10RE
P025757 VOBOUD VL2667’
VBRST4* @p0pne QL2565°
JTHE CHARACTER
LENGTH, < INOT FOR 4K VERSION
0025757 PALe00 BYe3T6 CPI (I 1] Ph GMARK?
002576* YQUeND ALART !
0e2571* @alevw wvewTe L1 A PRINTK
Beeed oePepe ouoell
Vo2ed1* 0O1pP0 0EO31e F STUFFH JTHEN USE A "PRINT™ TOKEN
©P2602* BORRUE DU2667"
V02eR3* BOVODD BL2575*
Leeen4’ wplewe QuBlTe ApM
Dodes’ Bnilede 0QUB3Te “we FSKIP NUMERICS
0BRe06’ P00EPR BOALeD
Bo2eBi* Bp1edw 0LE332 HUSTCR FSINCE CRUNCHING IS SLOw
0Pe61U* PUdREn BL26LT"
vU2611* QoRpYe av2ep2*
Ve261e* @ulebe AvesTe F"3T" ALSO PUT IN WUICKLY
Veeel3’ voveoa 0VLOKTE

BASIC MLS 880 GATES/ALLEN/DAVIDOFF MACKU 47(113) 95812 10=SEF=7S PAGE B=9
F3 MaC e=SEP=b4 03111 EXROR HWANDLER, ®EADY, COMPACTIFICATION, NEW, CLEAR, MAIn

2343 0P2614° 891000 0LAS3R 34260 Jc STUFFH
2344  ©02615" VPANRA  VU26LT*
2305 @UR616* WRUNBR BUL1L’
2346  Dueeil’ 34300 MUSTCR:
2347 @vee1T® Belove QWO325 34320 ISAVE STORE POINTER
2368 34349 IFE
2349 34360 2> FTINLT RESERVED WORD COUNT
2350 002e20* VPl0We PUBL2L 34380 Lx1 D, RESLST=1 FINIT TO RESERVED WORD LIST
2351 peee21* veveee eee1TL*
2352 @uas22’ 0poLED PBR615°
2353  bUeeRS* Bplene  ALB3LS 3aave PUSH H PSAVE IN BUF FOINTER
2354  Qu2624° LPILRD  AURLTE 34429 XKD "01998,076 INHVIM AROUND CHRGET
vB2e25* VB1R0Y EUR32T 34440  NXTRES: CHRGET JGET CHAR FROM LINE
buee2e’ BPlpee BeRERS 54400 INX 0 1BUMP DEPUSIT POUINTER
2357 0oueae2!® @ploee pepe3e 34480  RESER: LDAX 0 JGET A BYTE FROM RESERVED WORD LIST
2358 ve2e3v’ Malpde 0@6L346 34500 AN 127 JGET RID OF SIGN BIT
2359 0V263L° BoOLERP ©ERLTT
2360 Yu2632' DEIGYE  BUB31E 34520 Jz TABEND JEND OF RESERVED WOKD TABLE
2561 @02635° PORDRE 0026557
2362 @02634° Dpeuve 02621’
2363 BU2635° pAluee MULRT6 34540 ChP [ ITHO CHARS THE SAME?
2364 b02636° volovy BvRILR 34500 JINZ NTHIS INO, DIFFERENT
0@2637¢ BEO0Y WL2T36"
@02640" VOVRVD @L2b3S"
O02641* BU1UVO  BUBLSE 34588 LOAX 0 JGET RESERVED WORD BYTE
002642* VE10VY  BURE6T 34600 ORA A §SET CONDITION CODES
002645¢ Aplove @vR36R 34620 JP NXTRES JIF SIGN SET, RESERVED WORD FOUND
BUR644* SpULRE Bv2bed*
V02645¢ PABUVEY BURL3T
00264b* BOLOBY  0GBS61 34640 POP PSK ITAKE OFF GARBAGE ORIG POINTER
vo2641¢ Vo1006 BLBLTY 34660 Moy ArB JGET RESERVED WORD #
002650 @0lone ©LBSbE 34680 ORI 128 JSET MSB TO FLAG AS RESERVED WORD
BueeSL’ wedoune @UBERL
©G@Re52° @plo0e pUO36R 34700 XwD “0i0@e,"036e P"JPY AROUND THE POP H AND MOV A,M
PUR2655 VR10VE 008341 34720  TABEND: POP H JGET BALK ORIG POINTER
@B2654* OQp1U0G  0UBLTE 34740 Moy Agn JGET BACK ORIG CHAR
602655 201000 ¥0AS21 34760 POP 0 JGET STUFF POINTER BACK
34780  IFE LENGTH=2,%
©v2656° dplove GPASSS 34800 . PN, L) =STUFF POINTER
Bu2e57" Gplere QEAsTE 3uB20 C ELSETK IHAVE TO PUT A HIDODE!
002660 DpBRUEO QUVeeD
34840 JCOLON IN FRONT OF "ELSE"S
©02661° V1000 VEALLE 34860 : JSTORE IT
0@cebe! VpPODY PBALTE
002665 Vp1UND  BLUSLH 34880 INXHRT %8 JADVANCE POINTEK ON MELSE"
@B02664° ADVEVY  VPALEUN
BU2665° UPPEUE BL2bd4’
3490 180 ONLY ON "ELSE" THE COLON 1$8 NOT OVERWRITTEN

©0R2666° OPICDD 0YASSS 34920 J10,E)8STUFF PUINTER

002667" @D1AND  BLAL4S 34940 STUFFH: JENTRY TO BUMP [H,L)

002670* Q01000  @EIU22 34900 1SAVE CHARACTER IN CRUNGHED LINE
Guee7l® vpleue euobEs 34989 JBUMP SAVE POINTER




BASLL MLS 8080 GATES/ALLEN/DAVIDUFF MACKO 47(113) #3142 L@mSEP=75 PAGE B=10
F3 MAC b=SEP=64 85311 ERRUR HANDLER, READY, CUMPACTIFICATION, NEW, CLEAR, HAIN

2396 0u2672° welovs wvuLUlY 35000 LNR c JBUMP CRUNCHED CHARACTER COUNT
2397 35020 1FN STRING, <

2398 0LRe73* Pulobe BPV326 35040 sul ne JSEE IF IT IS A COLON
2399 (02674° 0ABAOE BUBHTE

24P0  BB26TS" VE1GBE GURS1e 35060 Y 5 JIF SO ALLOW CRUNCHING AGAIN
2401  @U2676° VPOEEE BL2705°

24pe  0D02677" VPOUAE BR2b64’

2403 Yu27on’ eelove oee3Te

2404  po2701° EEPD0E AVD11L

2405 @uejee’ Ppleve Bvesee NODATT iSEE IF IT IS A DATA TOKEN
2406  002705* V000D AB2710°

2407 @URTV4* WR@pKR BR6T6*

2408 DO2705° Opluve BOALEE coL1s: DORES ISETUP FLAG

2489  PUET00’ PALOND V1544

2410 WORTAT® BEOORE @URTE3’

2411 QUe710* Pu1OvEe QLBS26 NODATT: SUI REMTK

2412 ©02T11* @oeuve @Ual2sd

2413 IFE STRING,<SUT REMTK> JWAS IT A REM STATEMENT
24ta  peerie’ velove oewlee JINZ KLOOP IKEEP LUCPING

2415 PRU2T13° 0POYUE QURS44"

2416  @V2T14° A0EYRD QU2706°

2417  @w2715° 0plovd  Qedlel Byh JREM DOESN’T STOP ON "3", ONLY ON 4 ZERD
2418 wWe2T16' Oulpue QUALTE YL FGET A CHAR

2419  @02717° oelpve ea2el ORA A #SET CONDITION COBES

2420 voeT2e’ dvluoe 0U03le JZ CrRDUNE JIF END OF LINE THEN OONE
2021 ©02721° VPODPB VLTS3’

24e2 @v272e’ BrPBVD QVRT1S*

2423  @@2723° 0pluve BeECTE crP ) JEND OF GOBBLE

2424 @uR2T24¢ Q0lpoe Av@s1E Jz JIF YES, DONE WITH STRING
2425 @U2725° VpPERe @B266T°

R4g6 V02720’ VOPOVE ©BVRT21°

2427  @uRY27° 0V10VE 0BALAS STRNGE  INX JINCREMENT TEXT POINTER
2428 @02730° QU1oRe QvaL22 STAX ISTURE CHAR

2429 @v2731* OP10RD  PEAULY INR JBUMP COUNT

243e  Qua732’ Qrlowe eeawas INX JAND POINTER

2431 0GuR733° opleve 0QeA3e3 JmP iKEEP LDOPING

2432 0027347 VpEOBD BE2716°

2433 @U2735° QpRYRU @e2725"

V02736% Ap1OUE  AVA3A1 NTHIS: IRESTORE TEXT STRING
2436  @0273/° DP1OLO VLA345 5 FANU SAVE IT BACK
2437 002740° @plote wuewed FINCREMENT RESERVED WORD #
2438 0w2741° PPlUVE QYA35S 2 FRESLST PUINTER INTU (H,L)
2039 g02742° VP00 ©VPVebb NTHIS1: ITEST BITS IN RESERVED WORD LIST
P@2745¢ OR10BE VOALLS N
Yue2T44t Pelove peesee PISKIF MURE
©va743* opBROe Be274e’
Be2746* OpoeBE  VL2T34"
Bu2T47* bnlove 0QUB3S3 JRESLST POINTER INTU (D,E)
FTEXT POINTER INTO (H,L)
02750 valene  BLO3Es JDONE, MOVE TO NEXT RESERVED WORD
©e2751* PRUME BE2627°
ve2r5e* opBOUD wVERT4S*

BASIC MCS BPBU GATES/ALLEN/DAVIDOFF MACRO 47(113) 23112 10=SEP=T75 PAGE 8eil
MAC

F3 6=SEP=64 05511 EKRUR HANOLER, KEADY, COMPACTIFICATION, NEW, CLEAR, MAIN

2449 VERTS3T 6pleve @Lek4l 35640 CROONE: LXI HyBUFMIN JLEAVE WITH (H,L) POINTER TO START OF LI
2450 002754’ VDRV BU1430*

2451 BERTSS' VEDEVR BL2751°

2452  ¥e2TSE' 90100R  WVEv2E 35660 8TAX INEED THREE @fS ON THE END

2453 @weTsSi’ @plpve Quewas 55680 InNK JONE FOR END=OF=LINE

2454  @0276p* B0lePn  00ELRE 35700 STAX JTAND 2 FOR A ZERO LINK

2455 V02761’ ¥N1eEE Qwewas 35720 INx FSINCE IF THIS 1S A DIRECT STATEMENT
2456 W02T76e' VR1BPD  AvBLEe 35740 STAx JITS END MUST LUOK LIKE THE END OF A PROGRAM
2457 @0e763* PRlUPD GYES1L 35760 RET JEND OF CRUNCHING

2458 35780

2459 35800 THIS IS THE LINE INFUT ROUTINE

246p 35820 IT READS CHARACTERS INTO wUF USING ., AS THE

2461 35840 CHARACTER UELETE CHARACTER AND @ AS THE LINE DELETE CHARACTER
2462 35860 IF MORE THAN BUFLEN CHARACTER ARE TYPED, NO ECHOING

2463 35880 IS UONE UNTIL A, # OR CARRIAGE=RETURN IS TYPED,

2464 35900 i CONTROL=G WILL BE TYPED FOR EACH EXTRA CHARACTER,

2465 35920 THE ROUTINE IS ENTERED AT INLIN

2466 35940

2U6T  WG2764* BBI0KE  ABRLES 35960 INLING OCR 8 FBACK ARROW SO DECREMENT COUNT

2468 @02765' @plvva  VRAUSS 35960 nex H FBACK UP POINTER
2469 ELTIT R U] REALIO, <

2470  Uwajee’ vploule wues3T ELUED] QUTCHR>

2471 Qu27e7* Vpluwd ove3g2 30040 INT INLINC INOT TOO mMANY SD CONTINUE
2472 0U277E° 0PEVEN BV3LAS*

2473 0V2TT1’ VOO0ED QBRVSA’

2474 @u27Te" 36060  INLINND IFN REALIO, <

2475 Op27Te* Ve100E @UVSE! 36080 QUTCHR> FPRINT THE #, OR A SECOND
2d7e 36100 FWERE TUO MANY
2477 V02TTS* ©elobd VL0315 3el20 CalL CkDO FTYPE A CRLF

2476 WL27T4’ PPUDOE BU4S23*

2479 wpRTT5* VeUREw  @u2iTE*

248U WORTTE* VBIRME  ALALAL 36140 INLING  LXI H BUF

24B1  @W2TTI* vP@EMD VGL43L’

2482  UL3PRE* WEORUD PLRTT4’

2483 (GP3pnl® Gpleew BEREEL 36l60 Myl Byt FTCHARACTER COUNT
2486 O03PO2" VEVDPEY QUAVAL

2485 W03pBS" VA10OE @6AS1S 36180 INLINC: CALL INCHR FGET A CHARACTEK
2486 W03GB4* BEVEED 03126

2487 0L3MRS* BROVED VLRTTT'

2488 o182 " LENGTH, <

2489 ©wn3pwe’ vplpow QRA3Te 36164 CP1 7 715 17 BOB ALBRECHT RINGING THE BELL
2450 ou3eal’ deover @boERT

2491 203p10* Oplpees @UB3le 36186 Ji GOODCH> PFOR SCHOOL KIDS?

2492 00SP1L" QEORPG  POSL44"

2493 w0sple’ PROLAD  du3LE4*

2494 ©@03@13* DE1NVE BULSTE CPI 13 FIS 1T A CARRIAGE RETURN?
2495 wu3e1d4* Pedobe BUEE1S

2496 003p15* delpke 0ep3l2 Ji FLININL 71F S0 FINISH UP

2497 @u3pie’ de0pes Wedasie’

2498 Q@3p17° BEPRUE BV3e1L°*

2499 QU3P20° LRIPUE VUBSTE cP1 32 FCHECK FOR FUNNY CHARACTERS
2500 @03021' VOBV PURBA4Y

2501 @03e2e’ Peleve AUDS32 Je INL1NC

IF THERE




BASIC MLS 8080 GATES/ALLEN/DAYIDUFF MACKO 47(113) n3i12 10=SEF=75 PAGE 8=12
@ F3 MAL beSEP=b4 @5311 ERRUR HANDLER, READY, COMPACTIFICATION, NEW, CLEAR, MAIN -
2502 @u3925° 0PELYE L3RSt
L 2 2503 @o3n24’ vpeeve velvle’ -
2504 @@3p23° ¢plove Qeasle 36280 CPI 1es
B565 003p26* @popve 0EOLTS
- 2506 BB3p27* onlpne wveds2e 30300 JNC INLINC jBlb ONES BAD TUO

2507 @03030° VPeREY  PE3Le3”
2508 ©@3031° APOURE VE3BRST

- 2509 0u3R32’ Qmiewe QUVsTo 36320 cPI LI LI JLINE DELETE?
2510 * Oveeee 0EOLEE ﬁ
2511 * Pplpbe  beasie 30340 JZ INLINN

- 2512 @03@35° epepee pe277e*
2513  QO3036° QpPRU0  RU3L3L*
2514 @03037° veloow VUOST6 36360 cP1L nn JCHARACTER DELETER

- 2515 @pv3pdu’ eGpeeow Q@137
2516 @@3pdl* @pleve ovewsle 36380 Jz LINLIN
2517 @@304e’ DpOpe DE2T64*

- 2518 QUSQ4S" QBEPRD DE3D3ST [ ]
2519 0v3pa4’ Avloke  ©veaL1! 36400 GUODCH: MOV CpA
252p ©@03043* eolone QeeLTe 0420 Hov A, B

- 2521 003pdb’ Ople2e wBE3Te 3e440 CPl BUFLEN [
2522 003047 0pBULY VLDl
2523 003p50° 0P10A0 PEVLT6 36460 MV Ap? JGET A BELL IN CASE LINE TOO LONG,

L] 2524 @03051° QOPPRD QEAKRT -
2525 0usnSe’ opleee wevs2e 36480 JNC OUTBEL FLINE TOD LONG, RING BELL,
2526 003053° epeere wo3bel’

- 2527 003pS54* Ppovve 034" L
2586 U@3855° vplede BE@LTI 36500 oy A,C
2529 063mS6’ Ap1ove 0016l 36520 MOV M,C ISTOURE THIS CHARACTER

- 2530 @V3057° DP12DE BEOV4S 36540 INX H -
2531 ©003p60’ vulove VEAVe4 56560 INR L]
2532 @e3nel’ 36580 QUTBEL:

- 2533 30600 IFN REALIU, < -
2534 @03061° OE10Ew PYOS3T 36620 QUTCHR>
2535 003862° 0P10GD VER303 36640 JHP INLINC

- 2536 P@3063" 0POOEE DU3VES -
2537 wo3n6d* opvone  we3usst
2536 003065° 30660  QUTCONG

- 2539 30680  IFN CUNTRMW, < -
2540 003065 CUlpbe PUASYR 36700 JNZ PPSWRT> IND, DO OUTPUT
2541 ©U3266° QPEUOR V10U’

L] 2542 @03p67* WEARGO DE3L6S? -
2543 3eTe2e IFN REALIU, < IMITS 1/0
2544 3e740 IFN LFTSW, <

L ] 2545 30760 LDA PRTFLE JSEE 1F WE WANT TO TALK TO LPT -
2546 36780 OkA A FTEST BITS
2547 36800 Jz TTYCHK F1IF ZEROC THEN NOT

L 2506 3p820 POP PSH FGET CHARACTER WE WANT TO PRINT -
2549 36840 PUSH PSW
2550 36860 CPI 13 P15 17T CARRIAGE RETURN?

e 2551 36880 cz PRINTW FFORCE OUT A LINE -
2552 36900 Jc PPSWRT F1F FUNNY CONTROL CHARACTER (LF) DO NOTHING
2553 36920 LUA LPTPUS FWHERE ARE WE?

- 2554 36940 CPI LPTLEN JAT THE END? -

L] -

 J

L 4 L J
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> F3 MaC b=SEP=6d B3111 EKRUR HANOLER, READY, COMPACTLFICATION, NEw, CLEAR, MAIN -
2555 36960 CNC PRINTW JYES, START UVER

- 2556 36980 INR A -
2557 37080 STA LPTPOS
2558 37020  LPTwAT: IN 2

L J 2559 37040 ANT 2 -
2560 37000 Jz LPTRAT
2561 37080 POP PSW

L] 2562 57100 ouT 3 TSEND DUT CHAR -
2563 37120 RET FRETURN
2564 37140 PATLPT: BLOCK 2u

L J 2565 37160 FINLPT: XKA A FRESET PRINT FLAG SO QUTPUT -
2566 37180 STA PRTFLG JGUES TU THE TERMINAL
2567 37200 LDA LPTPOS JSEE IF ANY LEFTOVERS MUST BE

L] 2568 37220 ORA A JFORCED OUT -
2569 37240 R JBY LOOKING AT LPTPOS
as7e 37260 PRINTW: IN 2 IMAKE SURE LAST PRINT

L 2571 37260 ANT 2 TFINISHED BY TESTING DONE -
2572 37300 Ji KINTW 18IT
2513 37320 § SEE IF BUFFER MUST BE EMPTIED

L] 2574 37340 LOA LPTPOS -
2575 37360 ORA A FCHARACTERS IN THE BUFFER?
2576 37380 INZ PRINTR FIF SO DON*T CLEAR THE BUFFER

L] 2577 37400 MVI A4 FOTHERWISE BUFFER MUST BE EMPTIED -
2578 37420 ouT 2 JCLEAR THE BUFFER
2575 37440 JTO PRINT A BLANK LINE

* 2580 37460 PRINTK: Mvl Ayt JTELL LPT TO PRINT -
2581 37460 ouT 2 ISTATUS REG
2582 37560 OCR A i[A) =0

) 2583 37520 STA LPTPOS JRESET LINE PRINT POSITION .
2584 37549 RET>
2585 wudsaTe’ 37560 TTYCHR:>

o 2586 37560 IFN STRING, < -
2587 003076’ 0Wlpve BRAS6L 37600 PUP PSW 1GET THE CHARACTER |
2588 QU30T1Y 0P10A0  GLO3LS 37620 PUSH PoW FAND SAVE IT AGAIN

- 2589 @u307e¢ Aelube  AUBSTE 37640 CPI 32 JIS THIS A MEANINGFUL CHARACTER? -
2590 Vu3nTS® pebRnpe  VERLLD
2591 pu3uT4’ veloee vuwslé 37660 Je TRYQUT> J1F IT*S A NON=PRINTING CHARACTER

- 2592 0e3uTa’ dehebe ©03113° -
2593 @03aT6’ VENpED LU3V6S"
2594 37660 JOON'T INCLUDE IT IN TTYPOS

- 2595 s77e0  IFN LENGTHICONTRW|LPTSH, < s
2596 GO30TI* VelDed Puvele 31720 LA TTYPOS> JSEE IF PRINT HEAD IS AT THE END OF THE LINE
2597 wue31pe’ 0BOBUG  WERL4T®

- 2598 @03101° Qeowee QE3ETS* -
2599 37740 CPI LINLEN JMODIFLIED 8Y "TERMINAL WIDTHZ" QUESTION IN INIT
2600  0U31PR* VP10AD ©Ea3Te

L 2661 VU31PS’ VEUUER  PEB11D -
2602 au3las’ 37760  LINPTiz=3,=1
2603 QD31P4Y VPIVMe  VEE314 37780 CRDO JTYPE CKLF AND SET TTYPUS AND (A)=@ IF SO

- 2664  UB3IRS* BRELEG -
2605 pa31ee’t veonde
2666 VO3101* Beloke PEBET4 37806 INR A JINCREMENT TTYPUS SINCE WE'RE

L 26067 57820 JGOING TO PRINT A CHARALTER, -

L -
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0P3110° BU10DBe  BGOLER 57840 STA TTYPOS #STORE NEW PRINT HEAD PUSITION
ve3111° veoeRe  puBLer”
vp3112° VeOVED V03105°
[UEIREN 37860 TRYOUT:
37880  IFN REALLU, <

@035115% AploBe  QURS3S 37968 NOPRIND IN @ FGET STATUS
Vo3114¢ 6PABED PERULY

a03114°* 37920  CNLUALz=,»1 JCONSOLE COMMAND GHANGE
©03115¢ 001000 QU346 37940 ANT OUONE JOK TO SEND CHAR
693116° BEARHG PEERDV
@B3111° VP10V PUBSEe 37960 JNZ JKEEP LUOPING
Mp3126* BpORER VG3113°
003121* epocve ©e3111°*
0¥3122° vplpde BEd3sl 37980 POP iGET CHARACTER BACK
693123° 20100d QU323 36000 ouT JSEND OUT THE CHAR
0B3124* PPOOOE VERLGL

w3124t 38028  CNLCBiz=,=1 JCONSULE COMMAND CHANGE
Ve31es* eelnva  peAsl1l 38040 RET JRETURN FROM OUTCHR

vB3126* 381608 INCHR: IFN REALIU, <
NP5126¢ Bn1BUA ALESSS 38120 TRYINZ LN @
Go3127* Boopre QLBLOY

wepsiar” 38140 CNLCAZ==,=1 JCONSULE COMMAND CHANGE
003130 d0ledd OV@34A6 36160 1UONE JTEST BIT
V@3131° Q00ewD AVEVRIL
v@3132* BpLe00 QUespe 38180 TRYIN> 160 BACK & DO IT AGAIN
GE3135° Qaueve 003126
00@3134* dodene  @v3l20*
ve3135° ) @pe333 38200 TTICHN JGET A CHAR
UE3136* LIPTH

@u3136* 36220 "1 JCONSOLE COMMAND CHANGE
V3137 @vlove  ACR346 3240 ANT 127 JGET RIL OF PARITY BIT
083140* 000E0  @LEITT

IGET STATUS

38260 CONTRMW, <
0931417 @ALE0NR  ABYST6 36260 cP1 CUNTW 118 IT SUPRESS OUTPUT?
0o31de’ PaUhbL @VOULT
0O5143* 0A1E0Y AUASLE 38300 RNZ
B03144° @pleae  aveuTe 38320 Loa CHTHFL
203145 doveve ©e1541°
Qo3i00" VoLPUE V31350
©03147° 0ALEVND  ACBLS/ 368340 CHA JCUMPLEMENT 118 STATE
©e3154° BOLBUL VPBLbe 38360 STA CNTHFL> JSAVE BACK
V¥5151° BEVEYB BE1541°
v@3152" veoepe @v3145°
©03153° Beleve wvvsll 36380 RET

38400
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2655 38420  SUBTTL THE "LIST" COMMAND
2658
2657 38460 IFN LENGTH=Z, <
2658 38480  IFN LPTSH, <
2659 38500  LLIST: MVI Ayt JGET NON ZERO VALUE
2660 38520 SiA PRTFLG> ISAVE IN 1/0 FLAG
2661 38540  LIST: CALL LINGET JGET LINE NUMBER INTOQ [D,E)
2662 38560 RNZ JMUST BE A TERMINATOR OR ERROR
2663 36580 B JGET RID OF NEWST] RETURN ADDR
2bba 38600 FNOLIN JFIND LINE GREATER THAN OR EQUAL TO (D,E)
2665 58620 B JSAVE START POINTER
2666 36640 ] H JGET POINTER TO LINE
2667 38660 5 JPUSH LINK
2068 38680 B ITAKE OFF FOR A SECUND
2669 38700 A8 3SEE IF END OF CHAIN
2678 387e0 c
2671 38740 READY
267 38760 LISTEN, <
2673 387680 CALL ISCNTC> JCHECK FOR CONTROL=C
2674 38800 PUSH B JPUT BACK ON
2675 38820 CALL CRBO J00 CRLF TO START OuT
2676 38840 PuSHM JPUSH LINE #
2677 38800 XTHL JGET LINE # INTU (H,L)
26078 36860 PAND WE WANT [H,L] UN THE STACK
2ol9 38900 CALL LINPRT JPRINT AS INT WITOUT LEADING SPACE
2660 36920 MVl ApnE
2681 38940 PRIT4: POP H JRESTORE POINTEK TO START OF TEXT
cobe 38960 PLOOP: OUTCHR JALWAYS A SPACE AFTER THE LINE #
2683 38980 MoV YL JGET A CHARACTER FRUM LINE,
2664 39000 ORA A JIS IT A RESERVED WORD
2685 39020 INX H j INCREMENT POINTER INTO TEXT
2686 39040 Jz LiST4 JZERO, END OF LINE, GET NEXT LINE
2687 39060 JF PLOOP JREGULAR CHAR, JUST PRINT IT
2688 39060 sul 127 JGET RID OF SIGN BIT AND ADD ONE
2669 39100 MOV Coa JGET RESERVED WORD # IN C
2690 39120 PUSH H §SAVE CURRRENT POSIT
2691 39140 LxI D, RESLST JGET RESLST PUINTER,
2692 39160  RESRCH: PUSH 0 P SAVE
2693 39180
2694 39200 RESCR1: LUAX JGET CHARACTER FROM RESLST
2695 39220 INX FBUMP RESLST POINTER
2696 39240 ORA JTEST B1TS
39260 JP ESCR1 INOT AT END OF RESERVED WORD YET
39280 OCR JDECREMENT CHAR
393u0 POP 1POP START POINTER MERE
39320 INZ RESRCH iNOT AT ENO OF KESLST YET,
39348  jHERE WHEN FOUND RIGHT RESERVED WORD
39360  PRIT3: MOV AM JGET A CHARACTER FRUM RESERVED WORD
39380 ORA A FSET CONDITION CODES
39460 M PRITS
39420 QUTCHR
39440 Ink H TBUMP RESLST POINTER
39460 JMP PRIT3> JPRINT THE REST
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271es
2709
2fle 39520 PAGE
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ety 39540 SUBTTL "FUR™ STATEMENT
39560
39580
39600
39620
39640
39680
39700
39720
39740
39760
39780
39800
39620
39849
59860
39880
59900
39920

NOTE:

A FOR ENTRY ON THE STACK HAS THE FOLLOWING FORMAT:

LOW AUDRESS

TOKEN (FORTK IN HIGH BYTE) 1 BYTE

A POINTER TO THE LOOP VARIABLE 2 BYTES

A BYTE REFLECTING THE SI1GN UF THE INCREMENT 1 BYTE

THE STEP 4 BYTES

THE UPPER VALUE 4 BYTES

THE LINE # OF THE "FUR" STATEMENT 2 BYTES

A TEXT POINTER INTO THE "FOK" STATEMENT 2 BYTES
HIGH ADURESS

TOTAL 16 BYTES

003154° 39960 IFN LENGTH, <
003154% 001060 QVOUTE 39980 MVl A, 109

©03155¢ Gpdneu BuAlA4

@03156° @pleve  GoBLeR 4peee STA SUBFLG> JOONT RECOGNIZE SUBSCRIPTED VARIABLES
V03157 @pdoee Oble@l*

Go3160° PpURBD BE31S)*

203161° €pluve QBES1S LET JTREAD THE VARIABLE AND ASSIGN IT
0@3162° POBRED GE413L"

vo3163* beVRRD 0L315T*

c
x

da@n4e 1THE CORRECY INTIAL VALUE
[T FAND STORE A POINTER
4onso JTO THE VARIABLE IN [TEMP)
UB3164° PVIVER  BUB34S 40109 JSAVE TEXT PTR UN THE STACK
AB3165° VE1R0Y  BURAS1S 4w1ew IMUST nAVE VARIABLE POINTER IN (D,E
V3166’ GpaReR VULT44°
@03167° vedude ©B316e°
Qu3170° Yploee VuB32L d4@149 JID,E)STEXT POINTER
@03171° 0p1UBE  DUD30E 40160 JIF NO MATCHING ENTRY, DON'T
UBs17e* @ 00FG  OB3176°
Q3175 vpOnWe @e3lee’
40186 JELIMINATE ANYTHING
UB3174% veluep oedEll 4p2ed JIN THE CASE OF "FUR"
4u2e0 JWE ELIMINATE THE MATCHING ENTRY
424 JAS WELL AS EVERYTHING AFTER IT
UR3175¢ Q01000 BEASTL 4260 100 THE ELIMINATION
4e2s0 JSINCE A MATCHING ENTRY WAS FOUND
Qu3176* woloew @EB3S53 du3ve PR L)=TEXT POINTER
0e3177° Geloed BLe31S 4e3z@
003200° 0EPOED DB2E24°
a032n1* 0pUROY Bu3llre*
we32ee’ Ppvved veRE1W 4u34e FMAKE SURE 16 BYTES ARE AVAILABLE
4u360 TOFF OF THE STACK
0u3enst opleva  Gew34d 40360 FREALLY SAVE THE TEXT POINTER
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Ge32R4’ 0R10P0  QURS1S 40age CALL DATA JGET AN [H,L) THAT POINTS
0O3205° vOAUED PU4KTR*
vo32pe* veuree ow3zew’
40420 JUUST BEYOND THE TEKMINATOR
Go3zp7* BoluAe  GUD343 4pdue XTHL JPUT [H,L) POINTER 10 TERMINATOR ON THE STACK
4v4ed JANU RESTORE ([H,L] AS TEXT POINTER AT
40aB0 JVARIABLE NAME
003216° BA10AD VOASLS 48500 PUSH H JPUSH THE TEXT POINTER ONTO THE STACK
QU321 Qplpew WO0ESE 4e5e0 LHLD CURLIN J UM L) GET THE CURRENT LINE #
Qu3212* CpQedo 00L6a7°
@B3213* veanen 0e3205°*
003214° DB1NGE  PWB3L3 40540 XTHL INOW THE CURRENT LINE & IS ON THE STACK AND
4¢560 JIH L) IS THE TEXT POINTER
49580 LENGTH=2, %
40600 STRING,<CALL CHKNUM2>
a03215" @pleve 0Ue3L7 ECLED) SYNCHK  TOTK I"TO" 15 NECESSARY
Be3216! VRURER BLOLAL
40640 LENGTH=2,<
40660 CALL FRMNUM> JREAD FINAL VALUE
4080 LENGTH=2,<
Av3217° Baloee  BUB315 4aTee CALL FRUEVL>
G03220° VEURVG ALS336
00s221° 2@A0PY BU321e’
V03222* VRIDUO  WERS4S 4or20 PUSH H JSAVE THE TEXT POINTER
4quTae LENGTH=2,<
Pe3223° Bolvew 0VB315 4uTe0 CALL FRCSNG>
003224* @00CEN GBEETL*
P@3225¢ Q0RROD DV3e20*
Vp3226* BPLEDD V0BS5S CALL MOVRF JGET THE STUFF
Pe3227° 0PQ0PB AVELAD*
Ve3230¢ Bodeve Qv3224’
Pe3231* Gpleec 0vE34l H JRELAIN TEXY POINTER
vu3a3e’ @algoe AVE3ES 8 JOPPOSITE OF PUSHR
PE3233¢ Bu1006 0VB32S 0 JSAVE THE SIGN OF THE INCREMENT
“03234¢ BBlb0R B, SCOLE+™0201 0256
¢03235°7 @pneve
003236° VEUVED
ve3237° 0gleva vele 0,C
6o3240* ©PLO0E E,0 JGET 1,8 IN THE REGISTERS
ve3241° B@lAEa AyM JGET TERMINATING CHARACTER
Po3242° Geleve 0037 STEFTK 100 WE HAVE "STEP®
Ve3243° Gp@wod
Qe3244* Buleva LYY JSETUP DEFAULT SIGN
©93245° 00000
083246* 001000 JINZ ONEON JPUSH SOME CONSTANTS ON IF NOT
Q@3247° BUREOD 003265°
©o3250* Aeopve du3e3s®
LENGTH=2, <
STRING, <
CHRGET
CALL FRMNUN3> JREAD THE STEP
SLENGTH=2>&5TRING, ¢
©V93251°* eelevo GuB31S CaLL FRMCHK> JOON'T NEED TO CHECK THE TYPE
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2817 003252' 2p0VEQ BES33T*
2818 W03253' VOAVOQ VL3e4T’
2819 @V3254f 291000 QUBI4S PUSH H
2820 5 LENGTH=2,%
2821 0U3255¢ 9P100Q 0URS1S CALL FRCSNG>
2822 003256° 0p0LEe @@3c24n
2823 @03257° BPOVER Ov3eSe’
2824 (03260° 0P1VED VEV31S CALL MOVRF JSET UP THE REGISTERS
2825 UR3261° VEORED BU3e2T+
2826 WU3262* CpURPE 0u3eSe’
2627 0v32e3* Gelped BUAG3LL PUP
2626 003264’ 0plpBe PURA3ST FSIGN JGET THE SIGN OF THE INCREMENT
2829 003265 VP1PEE 0W03BS ONEON:  PUSH JPUT VALUE ON BACKWARDS
2830 @U3266° 0R1VEG ©OEV325S PUSH JUPPOSITE OF PUSHR
2831 ©L3267° BA10BD  BURSES 1FQRON: PUSH FSAVE THE SIGN OF THE INCREMENT
as3e 0n327e* 2plodw QUALGS INX TA ONE BYTE ENTRY ONLY
2633 003271 0eleps QUB34S PUSH
2634 @03272° VB100 B@0LSE LALD IGET THE POINTER TO THE VARIABLE BACK
2835 @03273° VPURPE BUL6BS*
Q032747 VEV0RD @L3E6L’
“p3273* welvee L0343 XTHL JPUT THE POINTER TO THE VARIABLE
2838 JONTO THE STACK AND RESTORE THE TEXT POINTER
Qu3a7er delebe BeoLds NXTCON: MV] B,FORTK FRPUT A *FOR® TOKEN ONTO THE STACK
MR3277° VAGLED @ERCAL
0p3300° ©B1000 0UD30S 8
003301° V100D PURELS sp JTHE "TOKEN" ONLY TAKES ONE BYTE OF
TSTACK SPACE
NEWSTT FALL DONE
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26846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2669
2870
287y
esTe
2873
2874
2875
2876
2877
2878

2881
2882
2683
2884
2865
2886

Mac

we33ne’

[LEETEA
2@3303¢

Po33p4°
PB33095"
0e3306¢
wes3ni*
6833107

0e3311°
A@33e’
CCEXTEY

VB3314°

203315°
03316’
B03317°
#03320°
8p3321°
ve332e"
n@3323"
Ae3z24*
083325°¢
003326
po33ait

0e3330°
P@3331°
vp3332"
0B3335¢
0e3334¢
Ve3335°
¥@3336"
0e3337°
CEETT R

BASIC MCS 8980
F3

2899
29¢0
29091
2902
2903
2904
2965
29e6
2987
29088
2909
2910
2511
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
292¢
2523
2924
2925
2526
29e7
2928
2929

2932

2935
2936
2937

Pe3341°
@334’
Q0334s*
pa3344 "

[TEETH
v@3346*
003347
003350°
903351
Qu3ssa’
9p3355°¢
003354°
903355°
903356
203357
©03360°
b03361"
0e336e*
905365¢
803364 °
903365¢
IPEFLT
03367 "
@03367"
6n3370°"
[TEETEY
003372°
003373°
e3374"
Pu3s75¢

@93370"
603377°*
0e3apu*
AT
Be34pe’

Bo34nst
eB3a@u’
ve34p5°
LLETTLM
CLETTRA

093410°
Bo3411°*
@03412*
Bo3415°
Busar14*
@v3415°
0o3416°
Pe3417"
CLETENM

GATES/ALLEN/DAVIDUFF
b=SEP=64 A3111

201000
LILLEE)

[TTERT)
1T

0p3303°
aLasa6
a0o0a L
208314
Qu34e5°*
au3273°

001000
vpoeee
Buleve
CELEET)
LLTIED)

LEIVEL]
200000
200009

agaede
ouleas*
aw3sp7°

BO1BEEG  QUeLTe
eelvee
Gpven
2plpea
8pegue
Bpopea
Beleea
veleea
@edeve
CETLED
LEAYL)
CLRTCTL

wpBsTe
apeLTe
CILERT
PB3370°
Qus31e’
oveee’
vuasna
aw2e7a’
0p3320°
Apevas
aveLTe

Bglene
801008
ou100e
CEAVIT
LELTIT)
0p0060
0e1e0a
021060
°A1000

TLITE]
avdesd
anepds
oeps1e
ou3sel’
o03324°
00136
00RE4S
CITTED

GATES/ALLEN/DAVIDOFF
b=SEP=6d B3311

Bol0ee
2alevp
LTI
0e0R00

CLLEER]
LTTTT
CIACT I
Bu3s34*

avoele
Bo1e31"*
Be3345"
2060267
avasie
@03s67"*
@u33ue’
PUB32S
peavie
200133
20a331
Q00315
doaveos
Pv3352°*
aeanls
Pea13s
ven337
Bealz)

ur1pe0
0000e
iy
w1000
vg1008
L)
000000
do1ave
eplove
200008
ap1000
ap1008
202000
000000
001008
@0000e
@108
belove

ve1ove
vr100e
auiaen
206000
VLTLY]
201600
aniooe

P0aS53
neasel
LITTER)
Be33pe’
PU3361°*
peBS25
neas1o

velvoe
0pRo0e
901000
LT
apewes

CITEED
200eew
awas3e
204131
eessie’
LITTLS
200376
LLTIL)
Peas2e
Be2eTe
pe34p1”

enlove
CLrrT)
291600
apeo0
oneene

on1000
01900
ap1000
208000
ae 1000
aelpen
000006
[LLrrr)
an1e0e

BoaneT
veaL1T
PITITL
20AVEY
#0a353
Va4l
UILELT A
0B3406°
woau11

MACRO 47(113)
NEW STATEMENT FETCHER

41528
41540
41560
41580
416000
41620
41640
41660

"i" OR END=OF=
LEFT ON

NEWSTT:

41680  IFN LISTEN, <
41700 IFN LENGTH, <
41720 InN

41740
41760
41788

CNLCA4==E

41800 cz

41820
41840
41860
41880

LENGTH, <
CALL
LENGTH, <
LI

41900
41920
41940
41968
41980
4evve
LELED)

LPTSW, <X
STA
MoV
CPI

CECTT] Jz

MACKO 47(113) 03112 10+SEP=75 PAGE 11=1

NEW STATEMENT FETCHER

42320
42340

XCHG
SHLD

42360
42580

LENGTH=2
LOA

42400 ORA
42420 Jz

azgaap
42460

PUSH
MY 1

42480
42509

QUTCHR
CaLl

42520 nv1
42540
42560
42580

QUTCHR
POP
NOTTRC1»
42600 XCHG.
42620  GONED  CHRGET
42640 Lxl

42660

42680 RZ
4700
42729 sul

42749 Jc

42760 NUMCMUESCRATK=EN
42780 CPI

42800 JNC

42820
42840
42860
42880

42900
42929

42940

LINE,

]

1DONE

CNTCEN>

ISCNTC>»

TEMP>

RA
PRTFLG>
AgM

CURLIN

<
TRCFLG

D
A e

LINPRT

Ay

DyNEWSTT

ENDTK
LET
DTK#+1
NUMCHD

SNERR

Cyh
8,0

H,8TMOSP

A3t12 1¢=SEP=75 PAGE 11

SUBTTL NEW STATEMENT FETCHER

THE STACK WHEN A STATEMENT
IT CAN MERELY DU A RETURN WHEN IT IS GLONE,

A

15 EXECUTED SO

BACK HERE FOR NEW STATEMENT, CHARACTER POINTED TO BY (i,L)
THE ADDRESS OF YHIS LOCATION IS

JCHECK FOR A CHARACTER WITHOUT

JDOING A "CALL" FOR SPEED
JCHARACTER THERE?

JSEE IF IT"S CONTROL=C

FUSED BY CONTINUE AND INPUT AND CLEAR

JTO REMEMBER HOW TO RESTART THIS

ISTATEMENT
JFORCE PRINT TO GO 10

JGET CURRENT CHARACTER

TTY AFTER LPRINT

JWHICH TERMINATED THE LAST STATEMENT

718 I7 A COLON?

IMUST BE A ZERO

JCHECK POINTER 10 SEE IF
JIT 18 ZERO,
JEND OF THE PROGRAM
JOR IN HIGH PARY

IRAN OFF THE END == OK

FGET LINE # IN [D,E)

(M L) =LINE #

IF S0 WE ARE AT THE

ISETUP CURLIN WITH THE CURRENT LINE #

JTRACE FEATURE
¥SEE IF TRACE IS ON

INON=ZERO MEANS YES
ISKIP THIS PRINTING

ISAVE THE TEXT FOINTER
IFORMAT THE LINE NUMBER
JOUTPUT IT

JPRINT THE LINE # IN [H,L)

JSOME MORE FORMATING

1L0,E)=TEXT POINTER

IRESTORE THE TEXT PUINTER
JGET THE STATEMENT TYPE

JPUSH ON A RETURN ADDRESS OF NEWSTT

ISTATEMENT
JIF A TERMINATOR TRY AGAIN
I"IF" COMES HERE

Pron GOTO" AND "ON

IMUST BE A LET

FSOME RESERVED wORD,BUT NOT

JA STATEMENT RESERVED wWORD
IMULTIPLY BY 2

ISTATEMENT DISPATCH TABLE

JADD ON OFFSET

Gosus"

COME HERE




BASLL NMCS Bpsw

F3

2552
2953
2954
2955
2958
2957
2958
2959
2960
296
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972

2975

@03421°
@u342e*
[TETTEY
XTI
CEETTFELS

ne3aze
va3a21*
6a3430°
pa3a31*
nesas2’

Be3435*
ve3434"
ne3435*
@e3436”
ULETEYAS
CCETT T
CCETTIN

vesaue’
Cn3443"
283444 "
093445*

BASIC MLS BoBY
F3 MAC

2982
2983
2984
2985
2986
2987
2988
2989
2950
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
30ue
3003
30u4
3908
3006

B@3406°
B@3447°
vesase’
©@3451°
we3q52*
VE3453*
VE34547
P@3a55°¢
wa3ase’
ve3asi*

Ba3460"
Qv3a61*

vesaea’
LEETTEY
V@3a64°
003465*
vO3466*
LETLYM
ne3are’
CLETA AN

va34rer
©we3arse

©asa74"
[CETYEL
pesare’
vu3ati?
ve3see’
na3sel*

euss02’
ve3ses*
[LELTI
CEELTEL
203506
oe3s0*
CLEEIUH
f83511"
e3siet
Ve35137
Q835147
©03515°
0B3516*
nessyi*

GATES/ALLEN/DAVIDUF

6=5EP=64 @3il1

PSULT)
221000
LERULL)
221000
eelude

Boleve
epleoe
6alesd
PITILT]
00100

801000
CLUrT)
VY]
Bu0EoE
CELTLL]
001000
00080Y

0uLoee
(FIVIT)
0a1e00
Bnleoe

GATES/ALLEN/DAVIOUFF

@valle
IELTE)
ova1ae
PTLECE)
eUe353

0L 3
oua1Te
ove3Te
LI
aeus2e

[TTEN)
20aU4b
avnsie
Qu342e”
av3aLe”
08376
LUETTY]

aweut il
0BT 4
200675
LTTETH

b=SEP=ba B3111

egleve
eplpen
aprose
00000
21000
Yalede
DO0E0e
BpRo9e
001600
[L3CLY]

@pleva
PrLLr)

ani00n
Pedede
001000
001000
020000
LETITT]
eelone
0pBene

@0100¢
Boleee

ap1e0e
601069
LLTLTT
Bu0R0D
801000
[LIVLT]

801000
CrL L
900000
eépinde
0210008
egi1ena
201000
2000 8d
Gl
Bolode
20BA0D
BoB06BE
Bp1e0d
90Beve

auR353
avaus2
601617
Au3436*
00p53
aupvde
201627 °
av3450°
20a353
aeesil

a0@333
areven
av3ael’
Qaen3ae
06001
[CPETT)
209315
av3i2e*
ae3ssa’
avesTe
vpaves

[TETT
[TEEL)

[TLETY
avpu4e
a01605°
av3dee’
CCELD
ve365

aweuse
pulenr’
nu3aTe’
wee1Ts
aeeeds
aVeuT4
ave312
au3s24
np3503*
woebde
auiell*
3511’
aveese
uu16ps*

MACKO 47(113) @5812 10=SEP=75 PAGE 11-2
NEW STATEMENT FETCHER

42960
42980
43000
43020
43040
43060
43080
43160
43120
45140
43160
43180

43200
43220
43240
43200
43280

45300

43320

43340
43360
43380
43402
43420
43440

HACRO 47(113)

1FE

IFN
CHRGTR:

HOV CiM
INK H
Moy B,M
PUSH 8
XCHG
LENGTH,
CHRGET

RET>
LENGTH, <
INX H
MOV

CP1

RNC>

CHRCON 18 THE CONTINUATION OF

i

i

i
CHRCOW?

cPI "o

Je CHRGTR

cPI ngn

73312 10=5EP=75 PAGE 12

RESTURE, STOP JEND, L INGET ,CHRCON

45400

43500
43520

43540
43560

43580
45600

43640
45660

45680
45700

43720
43742

43764

43780
43800
43820
45840
43860
43880
43900
45920
43940

43960
43980
44000
44020

d44paa
44060
44080
44190

4aie0

JRPUSH THE ADDRESS TO GO TO ONTO
JTHE STACK

JPUSHM SAVES BYTES BUT NOT SPEED
TRESTORE THE TEXT PUINTER

TEAT THE FIRST CHARACTEK
16O DO THE STATEMENT

FOUPLICATION OF CHRGET RST FOR SPEED
TSEE CHRGET RST FOR EXPLANATIUN

THE CHRGET RSY
IHMUST SKIP SPACES

FGET ANOTHER CHARACTER

FALL CHARACTERS GREATER THAN

P"9" HAVE RETURNED, SO SEE IF NUMERIC
IMAKE NUMERICS MAVE CARRY ON
PSET ZERQ IF ([A)=g

SUBTTL RESTORE,STUP,END,LINGET,CHRCON

RESTOR?

RESFIN?

IFN
ISCNTC:

CNLCA3=

CNTCCNG

STPEND:
ENDCON

XCHB
LHLD TXTTAB

oex H
SHLD DATPTR

XCHG
RET

LISTEN, <
N a

el
ANI

RNZ
CALL

CPL

LENGTH, <

JnP STOP>»
LENGTH, ¢

RNZ

XD *01000,~0366

RNZ

ELINY) TEMP

POP B
PUSH PSW

LHLD CURLIN

MOV Ayl
ANA H
INR A
Jz DLRIS

SHLD OLOLIN

TEMP

FSAVE [h,L) IN [D,E)

FINITIALIZE DATPTR TO [TXTTAB) =}
JREAD FINISHES COME TO RESFIN

FGET THE TEXT POINTER BACK

JCONSULE COMMANL CHANGE LOC

JIF ND CHARACTERS THEN NO *C

FSTUP CHARACTER IS5 =C

FRETURN IF NOT CONTHOL=C AND MAKE

FSUKE "STOP" STATEMENTS HAVE A TERMINATOR
FSETUP [A) AS A FLAG WHETHER

$TO TYPE THE BREAK MESSAGE

JMAKE SURE "END™ STATEMENTS MAVE A TERMINATOR
I1SAVE FOR "CONTINUE"

FPOP OFF NEWSTT ADDRESS

JSAVE THE MESSAGE FLAG

FZERQ MEANS DON'T PRINT "BREAK!
#SAVE CURLIN

JSEE IF IT wWAS DIRECT

#1F NOT SET UP FOR CONTINUE

FSAVE OLD LINE #

JGET POINTER TO START OF STATEMENT




BASIC NCS 8080 GATES/ALLEN/DAVIDOFF MACKO 47(113) @3i12 L@=SEP=75 PAGE 12=1
F3 nac 6=3EP=04 B3:14 RESTORE,STOP,END,LINGET,CHRCON

3035 Q03520° PEORVO  QU3514°
3036 Q03521° VE1RMA  AUDR4R 44160 SHLD OLOTXT ISAVE IT
3637 Qu3s22’ VAPECY BUL613’
3036 003523° 0adadw  @U3517°
3039 ©03524° 44188  DIRIS:
3060 44200 IFN CONTRW, <
3041 @P3524° BA1PED VLUR2ST 44220 ARA A
3042 003523 BE1EED A0PEER 44249 STA CNTWFL> FFORCE OUTPUT
3043 wwe3s2e’ Qpeéere  Buisdl’
344 003527 VADEOD WB3522°
3045 003530° 201000 E0D361 POP PSW JGET BACK *C FLAG
346 Q03531 0A1AV0  WOREA4L LX1 HyBRETXT JPBREAKN
3047 0V3532f VEPARD AULI34*
3048  @R3533° 200090 Ww3S2e’
349 003534° Oplede eopse2 JNZ ERRFIN JCALL STROUT AND FALL INTO READY
3050 003535° 0pbped BE2127°
3051 063536" VPOVRND BE353e2"
3852 @@3537° 001909 BOP3G3 READY> ITYPE "READY"
3053 003540’ VRUAVG PU2145°
3954 0O3541° 2p0p@p QD3IH35*
3955 44369 REALLO, <
5056 44380 POP 8
3057 46ap0 HRRZ 14,J0B00T#e
3058 44420 JRST 2(14)>
3059
3060 44468 LENGTH, <
3961 ©@3542° ©A1000 AUD3D0 44489 C RNZ JMAKE SURE THERE IS A TER
3062 ©03543° 0p1DEY  VEBL36 44500 MVI E 4 ERRCN
3063 ©A3544° VOA0RA  WURE2L
3064 003545¢ @910V PERESE 44522 LHLD OLDTXT 74 STORED TEXT POINTER OF
3u65 003546° @p0wuw  @UL613°
3ube  De3547° Geonne WU35E0*
3067 44540 §ZERD 1S SETUP BY STKINI
3068 44569 JAND INDICATES THERE IS NOTHING
3069 44560 70 CONTINUE
3070 003550° @@len 008174 44609 MOy PMSTOP", "END", TYPING CRLF
3071 003551 @plpuo P6R26D CLLET) OkA . iTO "INPUT" AND *C SETUF OLDTXT
3072 @03552° b@1pUe PLV312 44640 Jz
3073 003555° QEOVAs Yuelee”
3074  A03554° P@AVEQ  BO3566°
3p75 003555° Aplpe0 QL0353 44660 XCHG PISAVE (H,L]
3076 PW3556° DpluAo  @AEALSE LELLL LHLD oLoLIn
377 03557 0EOREP 01611°
3078 @03560° 030PE0 BL3553”
3079 @e3561° AuoLae 4470 SHLD CURLIN JSET UP OLD LINE # AS CURRENT LINE #
a03562° 2 eoLeaT*
003563° VPAEEY VL3SST*
3082 @e3564' 0p10E0 Q00353 44728 XChG JIRESTORE (H,L)
3983 B03565° 42100 WUB31L 44749 RET>
3084 44760 LENGTH, <
P83566¢ 0P1RAD PAO315 44780 CALL GETBYT
0e3567* BpA0RG @lie20*
003570° ©00LRD V03062’

JGET RID OF NEWSTT RETURN

BASIC MCS 8p80  GATES/ALLEN/DAVIDUFF MACRO 47(113) 93112 L0=5EF=T75 PAGE 12=2
F3 HAC b=SEP=b4 03311 RESTORE, STOP ,ENU,LINGET,CHRCON

3u8s  0QSSTL* @zlove ACA3EV 44800 FMAKE SURE THERE IS A TERMINATOR
3089 P@3572° @olave AvALTe 44820
3090 003575 wplove @LQ3T6 44840 IMAKE SURE THE NUMBER IS REASONABLE
3091 @A3574° @P0p0L  PE@L1d
3092 4uB60 JCROO WON®T WORK IF IT ISN'T
3093 Au3576* 44880 JTERMINAL WLDTH CHANGE LOCATION
3094 ©03575° Aplave w0As22 44900 N FCERR JPFUNCTION CALL" ERROR
3095 ©@03576f Qdpeore 810776’
3096 ©WO3577° Gplped Q03567
3097 0@3600° 021000 AVALER 44920 NULCNT JCHANGE NUMBER OF NULLS
396 @A360L° @PBARD VEELA6"
3099 B@36N2" BpORRR DU3STe’
3160 @036us* al0Re AE@S1L 44940 RET>
3101 44960 IFE LENGTH=2,<
3102 003604’ 0plove QUALTe 44980 TOn: XwD =010@0,%076 P"MVI A, " NON=ZERD WUANTITY
3163 @@3605° 01000 PBBEST 45000  TOFFi  XRA A JMAKE [A)=@ FOR NO TRACE
3164 @A3606° 0B1ADE QUAV6R 45020 STA TRCFLG JUPDATE THE TRACE FLAG
3165 @U3607° 0PBORE PE1631°¢
3106 Pu3p10* gvoope 203601°
3167 0036117 A2100p w0311 45049 RET>
3108 45060
319 45080 FUR A LETTER s CARRY ONsNOUT A LETTER
45100 CAKRY OFF=A LETTER
45128
3112 @n3e1c’ peluee wevolle 45149 MoV
3113 wvu3e13’ eplave eudlie 45160 CF1
3l14 003614° Vo0oue (eB101
3115 P@3615* 2¢1@00 AUB33Q 45180 RC ESS THAN "A", RETURN EARLY
3116 @23616° Yelove 0eR5T6 45200 cPI1 "ey
3117 ©@3617° BeOEOe @0AL3S
003620° WolEve P0AUTT 45220 CHMC
ve3e21" @plove @311 45240 RET
45260
45280 INTIOX READS A FORMULA FROM THE CURRENT POSITION AND
45300 TURNS IT INTO A POSITIVE INTEGER
45320 LEAVING THE RESULT IN (D,E), NEGATIVE ARGUMENTS
45340 ARE NOT ALLOWED, (W,L) POINTS TO THE TERMINATING
45380 CHARACTER OF THE FORMULA ON RETURN,
45380
45400 LENGTH=2,¢
45420
45440 FRMNUM
45400
45480 FCERR JIF NEGATIVE BLUW HIM OUT
45500 FAC JSEE IF ARG GREATER THAN 32767
45520
45540 5 QINT
45560 LENGTH, <
45580 MOVRI 144,128,0,9 FREGISTERS = FLUATING =~32768
45600 CaLL FCOMP iSEE 1F FAC=REGISTERS
45620 MoV 0,C JSETUP D3200 E= FOR =32768
45640 RZ> IWAS =32768, [D,E) IS SET UP
45660  ILLFUNE




BASIC MCS BOBW GATES/ALLEN/OAVIDUFF HACKO 47(113) 03112 10=SEP=75 PAGE 12=3
F3 MAC e=5EP=64 835111 RESTURE , STOP  ENG L INGET , CHRCON

3141 45680  FCERR: MVl E,ERRFC JT00 BIG. FUNCTION CALL ERROR
3142 45700 JMP ERROR>
3143 45720 IFE LENGTH=2, <
3144 036227 0pl000  VLOSAT 45740 INTIDX: CHRGET
3145 003625 001 0Ues15 4576@  INTID2: CALL FRMEVL JEVALUATE A FORMULA
3146  003624° Opeee  PL5S36?
3147 ©03625* newno Qu3e0l’
3148 PO3626° ONLPUR PEB34S 45780 PUSH H i1SAVE THE TEXT FOINTER
3149 @03627° 0p100G PUBSLS 45800 CALL FRCINT JCONVERT THE FAC TO AN INTEGER
3150 0036307 QGOAAY DUD66LW
5151 @@3631° 0g0EU0 PB3624°
3152 W@3e3e* 0plenn  Qeelrd 45820 AH JSEE IF THE RESULT 18 NEGATIVE
3153 @03633° Qulewe neoee’ 45840 A 1BY LOOKING AT (H)*5 MSB
3154 ©@3634° Bplobd AW@3TR 45860 FCERR FDONT ALLOW NEGATIVE NUMBERS
3155 @@3635* VpOpOe B18776°
3156 VU3636" DPAGANN DV3630*
3157 W0@3637° Opleve ©EBSSS 458802 XCHG JRETURN THE INTEGER IN (D,E)
3158 @u3640" 01000  @EB34L 45900 POP JRESTORE THE TEXT POINTER
3159 @03641° Onlene wvEdSLL 45920 RET>
3160
3161 45960
3160 45980 LINGET READS A LINE # FKOM THE CUKRENT TEXT POSITION
5163 abpeR
5164 46029 LINE NUMBERS RANGE FROM @ TO 5529
3165 46040
3i66 46060 (DsE) IS SMASHED,
46080
46100 ANSWER RETURNED IN [D,E],
3169 46120 (H,L] IS UPDATED TO PUINT TO THE TERMINATING CHARACTEK
3170 46140 AND [A) CONTAINS THE TERMINATING CHARACTER WITH CONDITION
3171 46160 CODES SET UP 10 REFLECT ITS VALUE,
3172 46182 1
35173 @@3642® Q1000 AEAUSS 46200  LINGET: DCX
203645° “plove ewwwel 40220 LINGT2: LXI D, $COLE FZERO ACCUMULATED LINE #
Vd3644* OpOG0RE Q0OVRD"
3176 @03645° dpéuds QE3635*
08%64b* VA1000 POBS2T 46240  MORLIN: CHRGET
vO3e4l* Pelove Bus2¢ 46260 RNC FWAS IT A DIGIT
3179 @o365u® uplove @@345 46280 PUSH H
3i6¢ 003p51° G@love ©ED36S 46300 PUSH P3W
3181 0QU3652° 091p0b ABOLAEY 46320 LXI Hy SCOVE+6552 FSEE IF THE LINE # 1S T0O BI1G
P63655° BPPLRE  N18630°
PA3654° @RVVNe VEP3B44*
3184 ©@3655° AN1QU0  VUAS4T COMPAR
3185 @uleSe’ oplude @en332 Jc
3186 OB3657° 0p0u0e QvaeTe’
3187 0@3660" PEAANE 03655
003661° @010V AUAL4Z FSAVE [0yE)
Vd3662* WB1OLA  VUAL5S i
3196 w0363 o0love A0B031
3191 ©0u3esd® vpluwe  0LOLS)
3192 003s65° Dolevd peRE3l
VO3e66* VELU0e A0BES1 FPUTTING [0,E) %12 INTO (H,L)

TYES, SYNTAX ERKROR

BASLC MLS 8@8¢ GATES/ALLEN/DAVIDUFF MACKD 47(113) @3312 10-SEP=75 PAGE 12=4
[ 5 MAC 6=5EP=b4 @53111 RESTORE,STOP,END,LINGET, CHRCON

3194 uoldesl’ Oelope 000361 46500 POP PSW
9a3e72* Qelone Q6036 46520 Sul LI-LE
003671 0OAVE QUALLR
ea3672* A010vd  PEALZT 46540 MOV E A
B03675¢ Op100E VBAU26 46562 MY I 0,0
0a3674° G2RQ0e BEAVEL
0u3p75* dplove 2EBB3L 46580 DAD o PADD THE NEW DIGIT
003676° W1GVO PEA3S53 46600 XCHG
903677 DP1UNE BEAS4L 46620 POP " JGET BACK TEXT POINTER
603708 0R1000 VYA3ES 46640 Jnp MORLIN
©a3791* dpewne VL3e4e’
003702 A0PQUO 0B3657°
46660 LENGTH, <
003793 801000 0QU@31e 46680 Jz CLEARC FIF NO FORMULA JUST CLEAR
PaSTR4’ VNBLND V2445
9a3705* Buonve Ve3Te1t
003710e* Unionn AR5 4670 CaLL INTID2 FGET AN INTEGER INTO (D,E)
Pu3TaT® Gubove BE3e23°
©03710° A0ROVE VESTE4"
AUS711" Onleve  BUALSS 46720 bex
0a3712* oelave weasal 46740 CHRGET ISEE IF ITS THE END
Yo3713* 0plove 00300 46760 RNZ JSHOULD FINISH THERE
PU3714* 001000 QUA34S 46180 PUSH FSAVE TXTPTR
©03715¢ 021000 VLS 46800 LHLD JGET HIGMEST ADURESS
Va3716° 0PAGRE QAU1545°
BASTI7" @vAove  eesTev’
easren’ Qnlone QLOLTS 46820 MOV JSUBTRACT (H,L)=[D,E] INTO (D,E)
©03721° @010Pe  BY0e2S 46840 suB E
Q03722° On19BE VD137 46860 MoV
903725° Qwlowa BUOLT4 46880 Moy
903724 aplevp wevele 46900 5bB
#0372 velove ovolel 46920 HOV
©03726° A010NE 0DEG33e 46940 Je FWANTED MORE THAN TOTALY
0@3727° VpOE0E Ve2BTR’
0B3730° VERGAE PE3T16"
WU3731° @n10Re PedESE LD VARTAD FTOP LOCATION IN USE
va3r3e’t apvave 001621t
“a3135* auegee 0e3727°
@03734° Q010Ve QLOLA1 46980 Lx1 B,SCODE+4@ JLEAVE BREATHING ROOM
@03735¢ Q0Q0OE BYVLSL*
003736* P0RORD QE3732*
P03737¢ @A100D  Q@RV11 47000
Qa374u’ Qolove QUA34T 47aeze IROOM?Z
003741° Gulove BV03zE a704n J DMERR iND, DON'T EVEN CLEAR
003742° D0W0DE BWR205T*
©03743¢ @RA0VD B63735°
VO3744° BR1000 VELA3S3 INEW STACK LOCATION [H,L)
PO3745* @Blove Budv4Z STRTOF PSET UP NEW STACK LOCATION
ualian? apdone  Avie1s”
0a3747¢ oePove Ab3T42*
AG3750° Gwl0ne Be03dl H JREGAIN THE TEXT POINTER
©03751° B01000 VL0383 CLEARC> 160 CLEAR
V03752¢ V0ROV PL2dd3*




BASLL MLS 80880 GATES/ALLEN/DAYIDUFF MACRO 47(113) 03312 10-SEP=75 PAGE 12-5
F3 MAC b=SEP~64 03311 RESTORE, STOP,END,LINGET,CHRCON

3247 ©A3755° @0PANE BL3TA6’
3248 47148  PAGE

BASLL MLS 8880 GATES/ALLEN/DAVIUQFF MACKO 47(113) 23i12 {0=5EF=T5 PAGE 13
F3 MAC bmSEPmbU @3311 RUN,GUTU,GOSUB , RETURN

3249 47168  SUBTTL RUN,GOTO,60SUB,RETURN
3250 47180 IFN LENGTH, <
3251 0Q3754° vplove Quasle 47209 RuNg Jz RUNC INO LINE ® ARGUMENT
3252 003755' 0EEeRe PE2437"
3253 Qu3156" 0uUPDRY @V375e°
3254 47220 FCLEAN UP,SET ([H,L)=(TXTTAB)=1 AND
3255 47240 FRETURN TO NEWSTT
3256 @0375/° Qelpve 2v0315 ar2e60 CLEARC JCLEAN UP == RESEY THE STACK
3257 @03760° 0pP000 PU2443°
3258 ©G03761* OPBOOR @B3755*
3259 47260 JDATPTR, VARIABLES ,,4
3260 47308 JIM L) IS THE ONLY THING PRESERVED
3261 @03762* Aplope QL1 47320 B, NEWSTT
3262 @u3763" Undave ve33p2’
3263 ©03764° ApPENE Qu3Te’
3264  BO3765° O01GVE BEA3DS ar3en RUNC2> JPUT "NEWSTT" ON ANO FALL INTO "GOYO"
3265 ©@3766% APPE0D QE4LET*
5266 @U3T67* @R BU3763°
3ee1 47360
32eh 47380 A GOSUB ENTRY ON THE STACK WAS THE FOLLOWING FORMAT
3269 47400
3270 ara20 LOW AUDRESS
3271 47440
3272 47469 A TOKEN EGUAL TO GOSUTK 1 BYTE
32753 47480 i THE LINE # OF THE THE GOSUB STATEMENT 2 BYTES
3274 a7se@ A POINTER INTU THE TEXT OF THE GOSUB 2 BYTES
3275 47520
47540 HIGH ADDRESS
47560
47580 TOTAL 5 BYTES
47600 7
903770° Oplove 0200315 ar62s t CALL GETSTK FMAKE SURE THERE IS ROOM
0a3771* 200000 @P2L24"
Bu3y72* VpBove VW37e6*
Q03773° 0pOUPE VAOKAS 47640 3
Q03774 Dp1008  @UAsel 47660 PUP B 1POP OFF RETURN ADDKESS OF "NEWSTT"
@a3775% vpleve evasds 47689 PUSH L TREALLY PUSH THE TEXT POINTER
@a3776° Unlowe @BEE345 a7ive PUSH H ISAVE TEXT POINTER
003777 91006 QEULSE arien LHLD CURLIN JGET THE CURRENT LINE #
BO4G08° DPRROR AL1687°
4P4paLr 0PPODE BBSTT1C
P04GGE® 0P10NE  PUO343 47740 XTHL JPUT CURLIN ON THE STACK AND [H,L1=TEXT PTR
WU4RRS’ AR1vne  RPALes 47160 Myl D, GOSUTK JLEAVE A GOSUB TOKEN
@o4pps® anewoe Be0214
471780 JON THE STACK
Va4pas* velave 0ed32S 41800 PUSH
“04pR6* BE1000 BUAV6LS 47820 INX JTHE GOSUB TOKEN TAKES ONLY ONE BYTE
Bedear® @alone  BeAses 41849 RUNC2:  PUSH B JRESTORE RETURN ADDRESS
47860 FOF "NEWSTT"
47880 i
4799@ ;LN THE 4K VERSION WE START AT THE BEGINNING
47920  § AND SEARCH, IN THE 8K WE START WHERE WE
47940 3 ARE IF WE ARE GOING TO A FORWARD LDCATION,




BASIC MCS BpB@ GATES/ALLEN/DAVIDUFF MACKO 47(113) 93112 L0=SEP=75 PAGE 13=1
Fs MAC 6=SEPrbd B3 RUN 6UTU, 60SUB , RETURN

3502 41960
33p3 Qodplot @aledn 208315 47980 GUTO: Cali LINGET FJPICK UP THE LINE #
33p4 0@4p1l’ @p0paY  GU36AR*
3305 we4R12T PEPEDR  GUAVRL’
3500 4800 FAND PUT IT IN [D,E)
3301 LY. EL LENGTH, <RNZ JSHOULD END WITH A LINE
3368 48040 JTERMINATOR == BLOW HIM UP
3309 48060 §1F 1T DOESN®T
3310 48P80 7 (ON GOTO MAKES THIS WRONG
3311 48100 JIN OTHER VERSONS)
3512 48120 CALL FNDLIN>
3313 48140 LENGTH, <
3314 0Dedg13’ AnlpGad Q09315 4Blea CALL REM iISKIP TO THE END OF THIS LINE
3315 00an14* 0OREVR  OR4BTA*
3316 @U4BIST POBAOD @R4GL1"
3317 Pe4B16° @RLEGR  BOB345 48180 PUSH H ISAVE THE PDINTER
3518 ewderi’ apiede  @eawsSe 48200 LHLD CuRLIN IGET THE CURRENT LINE #
3319 0e4pn20* Gpoeen ooledl’
3320 004021’ Dpepap Pe4BLd’
3321 W4p22* @B1LU0  VRB34T 46220 COMPAR §D,E) CONTAINS WHERE WE ARE GOING
3see as2uu 5 [H,L) CONTAINS THE CURKENT LINE®
3523 48260 750 COMPARING THEM TELL US WHETHER TO
3324 48280 ISTARY SEARCHING FROM WHERE WE ARE OR
3525 48380 #TO START SEARCHING FROM THE BEGINNING
3526 46320 JOF TXTTAB
3321 0U4p2s’ PO1GED  VOBS4L 48340 H 3 [H,L) SCURRENT POINTER
3528 M04@24' 1AV VEOU4S 48360 L} JPOINT AT THE LINK BEYOND IT
3529 0w4n25* onleee Awe334 48380 ) Luar iSEARCH FROM THIS PUINT
3330 0pdp26" DpREUY  D0R3Td*
3331 004pR7°* OBARAD  BLdGRe"
3332 @R4R30* enlea0  VEBS24 LLTTL] FNDLIN> iSEARCH FROM THE BEGINNING == ACTUALLY
3333 00431’ 0ePe0R 002371°
3334 ©udp3e’ on0ede DE4E26’
3535 aB4za JSEARCH AGAIN IF ABOVE SEARCH FAILED
3536 @U4p35* 0R1ANY  DRO14@ 4Bas
3337 004034° @010Ue  00G1S1 48460
3338 004035’ oplene 000LS3 48480
3339 ©ode3e’ Oplpue 20@330 48500 RC JIF A MATCH WE ARE OONE
004p37°* Go10G0 DEPL36 48520  USERR3 EERRUS
@04pa0* OBRRUD  BLBWAL0
3342 ©@Y4AR41° OR1ERR  QUBSBS 48549 ERRUR FL=MATCH,80 IF NO MATCH WE
@e4p4e’ Davpan  @v2102°
Bdna3® GpRddw Wo4L3L*
3345 48560 JGIVE A "US" ERKOR
48580
48600 SEE "GUSUB" FUK THE FORMAT OF THE STACK ENTRY
3348 48620 i "RETURN" RESTORES THE LINE NUMBER ANO TEXT POINTER ON THE STACK
3349 48640 AFTER ELIMINATING ALL THE "FOR" ENTRIES IN FRONT OF THE "GOSup"
48662 ENTRY
48680
0aLpA4’ B010UD  DRBSRR as70@ ETURNE JBLOW HIM UP IF THEKE ISN'T A TERMINATOR
Q04B4a5* @r18d0  BLBLE6 48720 JMAKE SURE THIS VARLABLE POINTER
@odp4e* Apuedn  @eesTT

MLS BnRY  GATES/ALLEN/UDAVIOUFF MACKO 47(113) 23312 10=8SEP=75 PAGE 13=2
MAC 6=SEP=Rd 93111 RUN, GUTU, 60SUB , RETURN

4sTan JIN [D,E) NEVER GETS MATCHED

0R4paTt plene  WUes1S 48760 CALL FNDFOR 760 PAST ALL THE *FOR" ENTRIES

0e4RSe’ QoReeR  AU1744"

Pe4pS1’ boRedd acdvde’

¥R4pSet AN1R0D ALD3TL 48760 SPHL JUPDATE THE STACK

004p53° PNLEAD  AVE3TH 48800 cPl GOSUTK

©WO4B54* DRUEAD AVB214

0A4pS5T Paleve wwawle 4820 E,ERRRG JERROR ERRRG 1S "RETURN WITHOUT GOSUB"

wa4p56”" GpdenR  wbevds

084pST* Bplade Av@loe 4B8an ERROR

0o4Q6Y" UBLWOD ©Be2182"

©VO4D6L’ VROARD  ACABSE*

BBLp6e’” BRLPOR  VUBS4L H JGET LINE # "GOSUB" WAS FROM

vALR6S* Anlens @VOL42 CURLIN JPUT IT INTO CURLIN

Qo4p64’ @000 201607°

BUAR6S" DAVEAD BL4LER*

Go4Bbb" POLAAD V0041 HyNEWSTT

VRHR6T* DuRRRD  AB33R2*

204270° VnOVUL DL4DE4®

0oapT1® Bul0NG V00343 a JPUT RETURN ADDRESS OF "NEWSTT"
JBACK ONTD THE STACK, GET TEXT POINTER
TFROM "GOSUB"
PSK1P QVER SOME CHARACTERS
TSINCE WHEN "GOSUB" STUCK THE TEXT POINTER
JONTO THE STACK THE LINE # ARGUMENT HADN'T
JBEEN READ IN YET,

STRING, <
vospre’ Pplene  wooedl XWD “0ieoe,"01 I"LXI B," TO PICK UP " INTO C AND SKIP
PO4nT3* GaeOD DYveTe LT L) FUDATA" TERMINATES ON "%
JAND @, "t" ONLY APPLIES IF
JGUOTES HAVE MATCHED UP
CELTI LENGTH=2,<ELSE:> TEXECUTED "ELSE"S ARE SKIPPED

REM MUST PRESERVE (D,E) BECAUSE OF "GO TO" AND ERROR

i

GO4pT4" DplpOD  BEOGL6 XWD ~01000,~016 JMVI €,  THE ONLY TERMINATOR IS ©
VO4BTST VELEAD  PUAGBY Xwb 01000, 0 FNO=OPERATION

FMDATA" ACTUALLY EXECUTES THIS @
vaspTe’ Gnlpow nOBLCO6 HVI 8,0 FTINSIDE QUOTES THE ONLY TERMINATOR I8 ZERO
#04pTI* Gudwad ¢
004100* BRL0ND v AyC JWHEN A QUOTE IS SEEN THE SECOND
P04101* 0B1000 v c,8 JTERMINATOR 1S TRADED, SO IN "DATA"
Pa41e2* Buluoe 3 Moy B,A FCOLONS INSIDE GUOTATIONS WILL HAYE NO EFFECT
VO4LAS" Gulpee MoV Aym TGET THE CHARACTER
Bes1e4’ Delooo ORA A FZERO IS ALWAYS A TERMINATOR
@06105¢ 0ulpde [ RZ
Goatoe’ Gul000 cHMP FTEST FOR THE OTHER TERMINATOR
0oa1a7* BBLEAD RL
Pou110° BR10A0 INX
vEe111" prlede CPL FIS 1T A GQUOTE?
Au4i12¢ AO0RAD ©0eoU4R

HO!
MO!
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MAC 6=SEP=b4 03:11 RUN,GOTU, 608UB, RETURN

Y@d115° Pplogn ©VLe3le 49560 Ji EXCHEY P1F SU TIME TU TRADE
vpa114* OVARRE  BE4100*
041157 GRYRAY PEaLeT"
49580 FE LENGTH=2,<
49600
49620 WHEN AN "IF" TAKES A FALSE BRANCH IT MUST FIND THE APPROPRIATE "ELSE"
49640 TO START EXECUTION AT, "DATA™ COUNTS THE NUMBER OF "IF"S
49660 IT SEES SO THAT THE "ELSE™ CODE CAN MATCH "ELSE"S WITH
49680 "LF"S, THE COUNT IS KEPT IN (D)
49700
0pdy1e’ Qulpwe 0OO326 49720 sul IFTK FIS IT AN MIFW
0@a117° 90@pa0 Bedele
024120° Qp10Be DLA3E2 49740 JINZ REMER FIF NOT, CONTINUE ON
BR4121° QNBRIN VeslBS*
04122 ApEANe  Be4L14*
Bpdy23" onlevp 9eRETe 49760 CHP FSINCE "REM" CAN’T SMASH
49780 FL0,E) WE HAVE TO BE CAREFUL
49800 £S0 ONLY LF B DOESN'T EGUAL
49820 JZERO WE INCREMENT D, (THE "IF" COUNT)
@od124* Qplove weo21e 49849 [} FCARRY UN IF [(B) NOT ZERO
Body125* pplodn  eealal 49860 L D, A> FUPDATE (D)
B04126° AUI0PA BOO3N3 49880 REMER>
Va4127" 0poRDE  BEA1DST
004132’ Qpeave  Be4lal’
49902 ¢
49902 i WITHOUT STRINGS THERE IS NO NEED TO wATCH QUOTATIONS
49904 F SO (B) I8 SET UP A3 TmE SECONDARY TERMINATOR
499@6  ; AND 4 SCAN IS MADE FOR {B) OR ZERUD
49908
4992p  IFE STRING, <
49940 DATAT  XWD “01000,1 FMAKE ([C)="z¥ AND SKIP
49960 LI
49980 REM: XuD 01004, 16 FMARE [C)=0
50800 XWD =01008,0 JZERQ AND NO=OPERATION
50820  LOOPDR: MOV AgM
50840 ORA A JALWAYS STOP ON ZERU
50060 RZ
50080 CHP < JCHECK FOR "M IN DATA
50100 RZ
50120 INX H
50140 JMP LOOPDR>
50160

FLOUK AT NEXT CHARACTER

BASIC MCS 8088 GATES/ALLEN/DAVIDUFF MACKO &7(113) #3312 18=SEP=75 PAGE 14
5 MAC b=S5EP=b4 05111 "LETY

3450 50180 SUBTTL "LET"

3451 P@4131° Anleegd @ew315 56200  LET: CaLL PIRGET 1GET THE POINTER TO THE VARIABLE
3452 Bu4132° 0peERe USRS’

3453 041357 Apeeve  PE4L_T"

5494 Su2e0 FNAMED IN TEXT AND FUT

3455 50242 11T ON THE STACK, ([H,L] REMAINS
3456 50268 FTHE TEXT POINTER AND A,PSW ARE SETUP
3457 50280 7AS THE TERMINATING CHARACTER,
3458 004134 0P1000  BEASLT 5e300 SYNCHK  EGULTK JCHECK FOR "=

3459 @Q4135° Opowae VeA260

346p 04136’ 50320 REDINR

3461 50340 IFN STRING, <

3462 004136° 0plE0ND  DEROTE 50368 LOA VALTYP

3463 (O4137f 0PEEOR PE1543°

3464 @ody14e’ oneere 0Ve4l3e*

3405 @0A141° @plp 2603565 50380 PUSH PSW>

3460  BadL4e” 000325 50490 PUSH 0

3467 004145° 0B10BY BEOS1S 50420 CALL FRMEVL PGET THE VALUE UF THE FURMULA
3468 Q@4144° 0peedR BES336?

3469 204145° 092000 0041377

3470 50440 FINTO FaC

3471 @wd140” Anleae QUD343 50460 XTHL FIH L) sPOINTER TO VARIABLE

3472 50480 JTEXT POINTER TU ON TOP OF STACK
3473 Q04147 Oplope  @Aede4e 50500 SnLD JSAVE VARIABLE POINTER FOR "FOR"
3474 ©04150° GPBOND QO16B3*

3475 @u4151° OpoeRe BU4L44’

3476 50520 STRING, <

3477 @04152° 0016PD  VE0S2) 505640 POP ] JGET TEXT POINTER OFF

3478 204155° 0p1vYe ¥eEGS6) 50560 POP PSH IGET THE VALTYP OF THE

3479 50580 FVAKLABLE INTO ([A)

3480 ©@04154° vpleve 0ee3ad 56581 PUSH v JRESAVE THE TEXT=POINTER

3481 S0582 IFE LENGTH=2, ¢

3482 604155 Dpleng ©BR3TE 50584 CPL 3 JSEE IF ITS A STRING

3483 B@diSe’ UGpbEwe ©BLALB3

3464 004157 OM1ORG  ABDSAS 58586 INPCOM: PUSH H JSAVE THE POINTER AT THE VALUE POSITION
3485 BUA160* UP10RD VD3RR 50588 JNZ CUPNUM INUMERIC, Su FORCE IT AND COPY
3486 ©04161" OuABRR 237"

3487 @nd162° VpGERE VE4L5L”

3488 Bud163° Goledd @e@31S 58590 CALL CHKSTR> FMAKE SURE THE FORMULA WAS A STRING
3489 Q04164° DPOVLRD DEVVEO*

3490 BA41657 GpEENR 0Ual6l*

3491 50600 LENGTH=2, <

3492 50620 RAR FCARRY SEY FOR STRING OFF

3493 50642 JFOR NUMERIC

3494 50660 CALL CHRVAL JMAKE SURE VALTYP MATCHES CARRY
3495 50680 JAND SET THE ZERO FLAG

5496 50700 JON A NUMERIC VALTYP

3497 50860 Jz COPNUM 71F A NUMBER COPY

3498 50880 INPCOME PuSH H> ISAVE POINTER AT VARIABLE

3499 @od166’ Unlove Reabse 50900 LHLD FACLO JGET POINTER YO THE DESCRIPTOR OF THE RESULT
3560 ©0d167° 0p@pVe VEl1e37*

3501 ha4178* @ 20AL64"

3502 @B4171° Qn1eVE  @AP0S4S 50920 PusH JSAVE THE PUINTER AT THE DESCRIFTOR
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F3 MAC 6=SEP=bA @3111 YLET?

3503 v@4172* ORLOU0  PUDL4S 5P949 INX H
3504 PP4175° GOledn  QUOL43 50964 1N H
3505 @u4174f vnleve weel3ei 50980 PUSHM
3506 ©@a173° @éplode wEes2l 51000 POP o
3507 Q04176 OGlEUD DOBESE 51020 LHLD STKTOP FSEE IF 1T POINTS INTO STRING SPACE
3508 0@417/° DRRADD  PE1615*
3509 0A4200° AN0OBME  BEAl6T!
3510 0@4201° V@1AU0 QU@347 51040 COMPAR F1F NOT DON'T COPY
3511 @vd2p2’® vpleoe 0E9321 51060 POP o FGET BACK ThE PUINTER AT THE DESCRIPTOR
3512 ©OM4203° Upleed Qees2e 51080 JNC DNTCPY FOONTT COPY LITERALS
3513 ©@o4204° QPOBUE Vedeyi*
5514 @04285° 2pRE0D  Be4LTT*
5515 004208° AV1PG BEALSE 51100 LHLD VARTAB INOW, SEE IF ITS A VARIABLE
3516 ©0420/* opeove we1e217
3517 0042107 0pOQA0 DEA2E4"
3518 @9W4211° dpleve Veps47 51129 COMP AR 1BY SEEING IF THE DESCRIPTOR
3519 004212° 0P109D 0PEOLSS 51140 MOV LyE
3520 ©04213° 0p10BY  Med)d2 51160 MoV H,0
3521 ©04214° Oplove 0e@334 51180 cc STRCPY 718 BEYOND [VARTAB), IF S0 COPY
3522 @04215* 0p0ede 0ETeRl”
3523 po4216° 0p0oRD PLa2BT"’
3524 @04217° OP10RB  VBOL3e 51200  ONTCPY! LDAX ()] FGET THE LENGTH AND SAVE IT
3525 ©@o422u* Qp10M8 ©POS6ES S5122e PUSH PSW JSINCE WE ARE GUING TO SET IT TO
3526 51260 10 SO FRETMP DOESN‘T UPDATE FRETOP
3527 ©a4221°’ oulpve vewesT 51260 XRA A PSET LT TO 0 == ELIMINATING NULL
3528 51280 ISTRING IN FRETMP IS HARMLESS
3529 QV4z22° 00lowe 0VeoRRe 51300 5TAX [} JPUT @ IN THE LENGTH FIELD
3530 Ge4225° 01000  08a31S 51320 CALL FRETHP JFREE IT UP
3531 @wd224* UpBeRe ©10440°
3532 @ud4ped’ apeen CIZTTIE M
3533 0Qedz2e’ wensel 51340 POP PSW JGET LENGTH BACK
3534 @427 @N1GUE  0EOL6T 51360 MoV M A FREPLACE IT [ FRETMP RETURNS [0,E] IN [H,L] 1
A04230° Gnlvve 0OLASSS 51380 XCHG JPUT THE DESCRIPTOR POINTER BACK IN (D,E)
3536 J04231* aplewe wveosdl 51400 POP H JIGET THE PLACE OF THE NEW VARIABLE
51420 LENGTH=2, <
514490 CALL MOVE> JCOPY THE DESCRIPTOR
51460 E LENGTH=2, <
@od23e2r vplave 0V6A315 S1480 CALL VMOVE>
004235 ADORVD PRALBLx
00434t PRORBE  AB4Z24 "
@04235° Aplege BLE34]1 51508 POP JGET THE TEXT POINTER BACK
A04236° QU1ELE 00311 51520 RET>
0eap3l" 51548  COPNUM:
51560  IFE LENGTH=2, <
004237¢ AB10BY VA3 51580 ANT 6 JSETUP DISPATCH TO FORCE
MB4240° ONBOUE 0HADAL
51600 FPFORMULA TYPE TU CONFORM
51620 110 THE VARIABLE ITS BEING ASSIGNED TO
Be4241° UBLERB  BVLVLL S1640 HyFRCTBL FTABLE OF FORCE ROUTINES
PO4242" VBBROD BEOBLY®
©0u24s® pndpee pE4E33’
Mpa244°* opleae  GedLLT 51660 A F(8,C1=2TW0 BYTE OFFSET
004245% BD1BME PRV 51680

BASIC MCS Bpaw GATES/ALLEN/DAVIDUFF MACKO 47(113) @3i12 10=3EP=TS PAGE 14=2
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3556 V04206 0BOLEED DEALRD
3557 204247 VP1000  VeaViL 51709 DAD
3558 ©@4250° @eiewe wve@lle 51720 Hov §Lh,L) =ADDRESS T0 GO TO
3559 ©@4251°* Oelede 00OB43 51740 InNx
3560 0942527 ORLO0U PEB146 51760 MOV
3561 V@4253° Valedn  ReBIST 51780 MDY
3562 @B4254° @D1edD QeoLel 51800 Lxt FRETURN TO PUTVAL
55635 0@4255° Pp@BOR  @v4eel’
3564 VY4256 OEDEOD VL424ET
3565 w@4257° dpleve 0ee385 51820 Fushn
3566 ©@4264° @7100D BOB351 51840 PCHL JULSPATCH TO FORCE
3567 0042617 AALEQD  OUDS4L 51860  PUTVAL: POP JGET THE POINTER OF WHERE TO STORE
3568 51880 ITHE VALUE
3569 0V04262f 0l0U0 0VA345 51900 PUSH H 1SAVE 1T BACK
35T7¢ we4263t dplenn 0EA3L5 51920 CALL VHOVYMF > IMOVE THE VALUE IN
3571 004264° VQUEOD PEILBY*
VP4265° BABOND V4SS5’
LENGTH=2, ¢
PUSH H JSAVE THE VARIABLE POINTER FOK "FOR"™
CALL MOVHF > JTRANSFER THE VALUE
P64266" 0B1008 BOO3R1 POP 0 J"FOR" WANTS VARIABLE POINTER IN
JID,E) FOR FNDFOR
ve4261* @BLVdD  PLOS4L POP JGET THE TEXT PUINTER
004270" @elv0e  PEA3L1 RET
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F3 MAC 6=SEP=64 @35311 ON GOTO CODE

3561 52100  SUBTTL UN GOTO CODE
3582 52120 IFN LENGTH, <
3583
3584 P@4RT1* OOLBGR  QU@315 52168  ONGOTO: CALL GETBYT FGET VALUE INTO (E)
3585 ©@@4272* @oPAve 011026’
3580 @w4275° oneene pe42ed?
3587 ©04274° vploue w0ealTe 52160 ApM FGET THE TERMINATUR BACK
3568 0bA275* bplove  @E@1AT 522¢@ Moy B,A FSAVE THIS CHARACTER FOR LATER
3589 @v47e’ 0OlEae 0VOSTe 52220 GUSUTK FAN "ON ,,, BUSUBM PERHAPS?
3590 P@4277* G0PBUe QU214
3591 ©e4300¢ aplpne Ve0S12 52240 Jz 1860SU JYES, SOUME FEATURE USE
3592 @u43@l’ Querde  AU43e6’
3593 @0A302’ GnapAe Kedgla’
@24395* AGI0NG  BUBSLT 52268 SYNCHK GOTOTK JOTHERWISE MUST BE "GQTO"
©04304* ADAGVY BEBR1V
VY4305’ OR1GPY  BERUS3 52260 0Cx H FBACK UP CHARACTER POINTER
@u43oe’ upleve BEOL13 52300 30SUT MOV C,E JGET COUNT INTO (€]
©eed3al® oplpee ©eEB1S 52320 DCR [4 FSEE IF ENOUGH SKIPS
B04310* Qulpes @eaLTe 52340 Hov Ay B FPUT DISPATCH CHARACTER IN PLACE
Au4311°" enlpun  0eas1e S5e360 JZ GUNE2 FIF DONE, GO OFF
Be4312f opeewe ©e3STe*
©a4313° opeoen we43el’
Gad314° apluge ©0ep315 52380 LINGT2 FSKIP OVER A LINE #
©@d4315° dpeuAn De3e43*
W04316° GROpne Woss1e”
@04317° Qulupe 0eOSTe 52400 PA CUMMA
@4320* 0PAOVE VUOLSA
@04321* Wplove ©YASAY 52422 FIF A COMMA DOESN®T DELIMIT THE END OF
52440 FTHE LAST LINE # MUST BE THE END OF THE LINE
0p4322" ON1APY  VLVSE3 52460 LOOPON> JCONTINUE GOBBLING LINE #S
0e43257 apeoue deaseT’
B04324° p6RLE BE4S1ST

52500
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F3 HAC 6=5EP=64 83111 1F .4 THEN CODE

3615 5252@  SUBTTL IF ,,, THEN CODE
@04325* 0plEvD V00315 5e540  IFs CALL FRMEVL FEVALUATE A FORMULA
A04326" QpARBE BE5336*
B@A327 " APOEAY PE4S23*
52568  IFE LENGTH, <
52580  IFN STRING, <
52664 VALTYR FGET VALUE TYPE INTU (A)
92620 PSW>> FSAVE THE VALUE TYPE ON THE STACK
Vou33N’ Uplewe DRA1T6 52640 d FGET TERMINATING CHARACTER OF FORMULA
52660
52680 FONTO THE STACK
52700 FKEEPS RELATIONAL OPERATOR MEMORIES
ser2a FLESS THAN =4
52740 TEQUAL =2
52760 FGREATEK THAN 81
52780  LOOPIF: Sul GREATK JCHECK FOR A RELATIONAL OPERATOR
52800 Je ENDREL PNOFE
52820 NunktL-thslk-Guanx FNUMBER OF kr_i.ATIuML OPERATORS
S5e844 P1 NUMREL P18 THIS ONE OF THEM
52860 .J!\C ENDREL INO SEE WHAT WE m\vc
52880 cPI 1 FSETUP BITS BY MAPPING
52900 RAL F@ TO 1, 1 1O 2 AND 2 TO &
52920 ORA o FOR WITH EARLIER BITS
52940 MOV Dy A FSTORE NEW BITS
52960 CHRGET FGET NEW CHARACTER
52980 JMP LOOPIF FSEE IF RELATIONAL
S53500@ ENDREL: MOV A D JGET REALTIONAL MEMORIES
53020 OR4A A FSEE IF THERE AKE ANY
53040 Ji SNERR FNO RELATIONAL OPERATURS)
55060 PUSH PSW FSAVE RELATIONAL MEMORIES
53080 CALL FrHEVL> JPICK UP FIRST NON=RELATIONAL
55100 FCHARACTER AGAIN AND INTERPRET FORMULA
53120 JANSWER LEFT IN FAC
004331° Qpieoo 0EA3T6 53140 LENGTH=2,<CF1 44 PA COMMAT
BO433L" VEBEID  BEYOSH
PO4333C BLPUD  BEOS14 55160 cz CHRLTR> FIF SO SKIP IT
0RA334" BpoRLe  AE3426*
wa4335" QpREVE  AL4326°
53160 LENGTH, <
004336 MRLAGE  @UE3TE 53200 CcP1 GOTOTK JALLOW "GOTO" AS WELL
0E4337T PEOROY  BUESL0
0B4340* BRLERD  GvBS1e 53220 Jz OKGOTO>
PUG341" BO0PUD BE4348°
Go434e’ Aporep  Qe4334°
Be4343° voleow  wvesli 53240 SYNCHK  THENTK FMUST HAVE A THEN
MB4344° BeRRUD  BERR4S
0VO434S* Gpledp PEOUS3 53260 oCx H
BOL3UL" 55280 OKGOTO:
53300 IFE LENGTH, <
53320 POP PSH
53340 POPR JPOP OFF NUMBER
53360 IFN STRING, <
53360 XTHL> JCOMPARE FORMULA TYFES
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1

53400
53420
53440
53460
53480
53500
53520
53549
55500
53580
53600
53620
53640
53660
53680
53700
53720
53740
55742
53744

53746
53760
53780
53600
53820
53840

53800
53880
55900
53920

53940

55960
53960
54000
54020
54040

54060
5480
54100

54120
54140

HACRO
IF .4
54160
54180
54200
54220

54240

34260
54280
54300

54320
54340

54382

THEN CODE

IFE

1FN

NUMCHP ¢

SKPNC

IFN

DUCOND$

IfE

7
1 "ELSE"

FALSIF:

SKPMRF ¢

47(113)

STRING, <PUSH
PUSH PSA
STRING, <
LbA

cHP

VaLIYP
H
THERR
A

NUMCHP
STRLMP
SKPNCM>
FCOMP

A

8
B>

LENGTH, <

LENGTH=2,€

CALL VSIGN#A>

LENGTH=2, <
FSIGN>>
LENGTH, <

POP H>
LENGTH=2, <

Jz FALSIF>

LENGTHe2, <
z REM>

CHRGET

Je GuTo

JHP GOUNE3

LENGTH=2,
HANDLER,
MVI D1

CALL DATA

THEN CODE

OkA A

RZ
CHRGET
CPIL

ELSETA

SKPMRF

[

SKPMRF

DUCOoND>

16=1

HERE UN FALSE

03112 10=SEF=75 PAGE Lbe2
D

FSAVE THE TEXT PODINTER
JRESAVE RELATIONAL MEMOKIES

JGET VALUE TYPE

FIH] HAS DLD VALTYP ARE
JIF NOT 178 A TYPE ERROR
JSEE WHAT TYPE IT WAS
JZERQ MEANS IT WAS NUMERIC

FMUST BE STRING,S0 STRING COMPARE

FSK1IP OVER NUMERIC COMPARE

FCOMPARE THE 2 SIDE OF THE RELATION STATEMENT
FBUILD RELATIONAL BITS

JLESS=4 EGUALE2 GREATER=1

7SINCE CARRY 1§ ON ONLY IN

#377 CASE (FCOMP & STRCMP)

JPOP OFF WHAT RELATIONAL OPERATOR WAS

FSEE 1F WE MATCHED

THEY =

FUSFALSE ALL OTHERSE=TRUE

FPOP OFF TEXT POINTER

JHANDLE POSSIBLE "ELSE"

J1F TEST FAILED JUST SKIP REST OF THE LINE
JIPICK UP THE FIRSY LINE # CHARACTER
FLINE NUMBER MEANS "GOTO"

FINTERPRET NEW STATEMENT

"IF" CONDITION

FNUMBER OF "ELSE"S THAT MUST

JBE SEEN, "DATAM™ INCREMENTS THIS
JCOUNT EVERY TIME AN "IF" IS SEEN
FSKIP A STATEMENT

FRUNT OF "ELSE"S
Wikl STOP BEFORE

B"i" 18 STUCK IN

180 THAT WDATA" "ELSE" CLAUSES

JEND OF LINE?
11F 80, NO "ELSE" CLAUSE
PSEE IF WE HIT AN WELSE"

INO, STILL IN THE "THEN" CLAUSE

JDECREMENT THE NUMBER OF
FMUST BE SEEN
FSKIP MORE IF HAVEN®T SEEN

MELSEMS THAT

TENOUGH

FFOUND THE RIGHT MELSE" == GO EXECUTE
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3740 54408 SUBTTL PRINT CODE
374y
3742 54440 IFN LPTSH, <
3743 54460 LPRINT: MVI Al FSAY NON ZERO
3744 54480 STA PRTFLG> TSAVE AwAY
3745 Bo44dT* Q91000 VEALSS 54508  NEWCHR: DCX H
3746 RU4L1G" O10Re  AE@saT 54520  MORPR: CHRGET FGET ANUTHER CHARACTER
3747 ©04411° Bpleve Be0312 54548  PRINT: JZ CRDO FIF WE SEE A TERMINATOR
3748 wp4412° Oneowe BE4d23°
3749 ©94413° Q0OUOE UE44RST
3750 54560 160 TYPE A CRLF
3751 ©904414° 0p1008 00310 54580  PRINTCH JHERE AFTER SEEING TAB(X) OR , OR
3752 54600 FIN WHICH CASE A TERMINATOR DUES NOT
3753 54620 IMEAN WE SHOULD TYPE A CRLF
3754 34640 FBUT JUST RETURN
3755 54660 STRING, <
3756 54680 cPlL 34 FA TERMINATING GUOTE?
3757 54700 STRUUL
3758 54720 Z NEWCHR> 7A GUOTATION == JUST PRINT IT
3759 @04415° Onleve 0eR3T6 54740 TABTK
3760 W@4416° UABEDE DALY
3761 904417 @plope  PEaste 54760 TABER JTHE TAB FUNCTION?
3762 @04420° 0BO0E  BE4STI"
3763  pad4d21* apeacn  ecd4diet
3764 54780 F LENGTH, <
3765 0@4422° Bp1G0E QWB3T6 54800 (131 SPCTK
3766 ©04023° 0p0G0E PEB242
3767 @G4424° G1p0e  0EA312 54820 TABER> 1THE SPC FUNCTION?
3768 004425° 0020Pe @E4STT"
3769 @@d426° 0000ue  @E4420°
3770 ©04427° Oplode OQPA3AS 54840 FSAVE THE TEXT POINTER
3771 604430 Aplane  ©e03T6 54860 44
3772 @04431" 00A0CR ©PALSH4
3773 @Pwe4432° Oplepe  eee3le 54880 COMPRY FIS LT A COMMA?Z
3774 ©04433° 0pone @04553°
3775 @04434° GpApwe Q044257
3776 B@4435° AR1G00 00A376 54900 59 FIS IT A wpn
904436° 0PUARE  BUAVTS
Ma4437* @p10ve Peasie 54920 NOTABR
3779 @04440' 0p0eue  0e4e3]’
3760 @04441" BPDEPE BBA433"
3761 004442° GPLIORR  0LDS81 54940 8 JGET RID OF OLD TEXT POINTER
3782 GU4043’ G0100p 0WAS15 54960 FRMEVL FBACK UP ONE CHARACTER AND READ THAT ONE
PU4444’ ABORDD ©BS536*
A04445° aovove L4440’
3785 54980 JPAGAIN S0 THE CONDITION CODES ARE RIGHT
55008 FEVALUATE THE FURMULA
@0444b" DD10LE  BUOLSS 55820 DCx H JBACKUP FROM TERMINATOR
3768 PUAWAT® Upledb QBA34S 55040 PUSH H JSAVE TEXT POINTER
55060 STRING, <
55082 LENGTH=2, <
3791 @04450* @nlpne 200315 55064 CALL GETYPE FSEE IF WE HAVE A STRING
@04451° U0ORE We63ET"

BASIC MCS Bp8@ GATES/ALLEN/DAVIDOFF MACRO 47(113) 83312 10=SEP=75 PAGE {7=1
F3 MAC 6=SEP=hd #5311 PRINT COOE

3793 ¢o4452" 0pOePd  ve444d’
Bv4453* opiove ©ee3le 55066 Ji STRLON> 1IF 80, PRINT SPECIALY
PRA454° BoBEDY GEaSHT*
D94455" P0ORBE  BOA4S1T
55868 LENGTHR2, <
55082 LDA VALTYP
55100 ORA A
55120 INZ STROON>> JWAS IT A STRING FORMULAZ
©04456° 001000 QEAS1S 55148 CALL Fout TMAKE A NUMBER INTO A STRING
AP44ST* APBOGE AGOLRD*
DO046U* ABPAVH  PBAASH"
55160 STRING, <CALL STROUT> jIF STRINGS OFF JUST OUTPUT IT
55182 STRING, <
P94461* 001000 0ER315 55200 STRLIT JHAKE IV A STRING
Boddbe’ @nOEEE VE763T*
00463" APACEE BOALST*
0044647 281080 VVABSE 55220 LHLD FACLO JGE1 THE POINTER
Bu4465* OneoLe VE1637°
Bod46e’ opdpRe wesdee’
55240 LPTSW,
55260 LDA PRTFLG
55280 ORA A
55300 JZ 1sT1Y ILPT OR TTY?
55320 Lba LFTPOS
55340 ADD H
55360 cPI LPTLEN IWILL ThIS NUMBER OVERLAP?
55380 JHP LINCHK
55400 ISTTY:>
©eaub7* Quloee BeALTE 55420 LoA TTYPQS ISEE WHERE WE ARE
©04470" Q0URA0  VEAV4T"
@04a7L’ nOePe BeddeS”
©o4472* VO10PE  BUDERL 55440 (] JADU THIS LENGTH
PO44TS Gp1GNE  EASTE 55460 LINLEN JSEE 1F GREATER THAN THE LINE LENGTH
P04474* DBOGVE VODLIV
Be4arat 55480  LINPT3=
@04475° epleve weds2d 55500 LINCHK: LU 11F S0 CRLF
BoduTe” OnECDE BLE523*
BYAdTIr POOEDE  BOANTE’
00454a* OR1GUE  PEA315 55520 STRPRT> JPRINT THE NUMBER
PP4SA1’ 0pORO0 PETT46"
©oasp2’ epepee pedate’
Beasps® wnleee veawlte 55540 FALWAYS END WITH A SPACE
@0asp4’ QpeeEe 0VOV4D
©04505¢ Ap1ene 00337 55560 OUTCHR
55580  IFN STRING, <
55590  IFE LENGTH=2, <
@04se6* Q01000 NLAE6T 55595 ORA A
“wo45a7* veloge 00e314 55597 STROON: CZ STRPRT>
P24510° PpORBY DOTT46"
POA511* P0BEVE BEaSELC

FTURN OFF THE ZERO FLAG

55598  IFN LENGTH=2, %
55599 A A
55600 STRDON: CNZ STRERT>> FJUST PRINT STRINGS




BASIL MLS 6880 GATES/ALLEN/DAVIDUFF MACRO 47(113) 03112 10=SEP=75 PAGE 17-2
F3 HAC b=SEPmA4 D5311 PRINT CODE

384p @G4512° QU108 0EOS41 55620 POP H
3807 WG4513° welove PLB3R3 55649 Jnp JPRINT SOME MORE
3848 004514° GpR@Yn  QE4410°
3849 @04515° 0n@ove Qu4S1D*
3850 @04516° 0AL1ADE VEAVEL 55660  FININLE MVI LI JPUT A ZERO AT THE END OF BUF
3851 BO4S17° RUEE0  QROERE
3852 004520° @e100e 0eBE4L 55660 Lx1 HyBUFMIN JSETUP POINTER
3853 00452L' 0p0EUe 0QE1430"
3854 004522° DpAALY @E4514"
3855 55700 LPTSH, <
3856 55720 PRTFLG
3857 55740 A
3858 55760 PRINTW>
3659 ¥u4525° Oplpve  VeBLTe 55780 A 13
3860 WO4S24’ DUADAD BEOL1S
PO4525° AP100E  APOL6R 55800 TTYPOS IMAKE TTYPOS LESS THAN LINE LENGTH
VO4526" @PBONE  VUEKAT*
3663 004527° apeone 004S21°
55820 180 CRDO DOESN'T GET CALLED AGAIN
BU4S30* Gelooe wbB33T 59840 OUTCHR
3866 BO4531' AR1006 QUALTE 55860 MV
@04532° 0VAONE BeDV12
V@4535¢ GR1000 ¥PA33T 55880 OQUTCHR
904534* 201000 @eReTe 55920  CKFINI LDA JGET NUMBER OF NULLS
04535 2udace euocde’
WPa536° POOANE 004526
004537° Q@100 BUABTS 55920  PRTNUL: DCR A
604540° 231008 BVRV62 55949 STA TIYROS JEVENTUALLY SETUP TTYPOS=@
VB454L* VEEURE PEEVAT’
A04s42* Qpeane  0e4535°
0B4543° Pulone @e@310 55960 RZ FALL NULLS DONE [A) =0
55980 JSOME ROUYINES DEPEND ON CRUO
56000 JANU CRFINS RETURN [A]=@ AND Z TRUE
Mu4544° Bp1O0E  PEA36S 56020 Pusn PSAVE THE COUNT
@u4s4s* oglone 0e0es? 56049 XKA A PLAl= A NULL
0@asue’ Aploes ©ee337 56060 OUTCHR ISEND 1T OUT
04547° PR1G0E H6D361 56080 POP PSd JRESTORE THE COUNT
VA4S50" Uplene  PUEses 56109 Jmp PRTNUL JLOOP PRINTING NULLS
@04551° @ve@Ue Ae4537°
va4552* BPBUNe VU454’
56120 IFE STRING, <
56140 STROUI: INX
56160  STROUT: MOV
56180 ORA JCHECK FOR END OF LINE
56208 RZ FLET 1T END THAT WAY
56220 Inx
56240 CPI B 1A TERMINATING QUOTE?
56260 RZ JDONE IF 80
56289 OUTCHK JPRINT THE CHARACTER IN [A)
56300 CPI CR JIF IT*S A CARRIAGE RETURN
S63e@ cz Ckou JITYPE LINE-FEED AND SET (TTYPOS)=@
56340 Jnp STROUT> JPRINT MORE CHARACTERS

BASIC MCS 8pBU GATES/ALLEN/DAVIDUFF HACKO 47(113) 93312 10=SEP=TS PAGE 17=3
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3899 56380 COMPRT: IFN LPTSW,<

3900 86400 LbA PRTFLG FOUTPUT TO THE LINE PRINTER?
3901 56420 A INUN=ZERD MEANS YES

3902 56440 ISCTTY PNO, DO TELETYPE COMMA

3903 56460 LPTPOS JGET LINE PRINTER POSITION

3904 56480 <<<LPTLEN/CLMWID2=1>#CLMWID>JPOSITION BEYONU WHICH THERE ARE
3905 56500 IND MORE COMMA FIELULS, S0

3906 56520 CPI NLPPOS FCUMMA JUST DOES A "CRDO"

3967 56540 JHP CHKCOM JUSE TELETYPE CHECK

3508 56568  ISCTTYi>

3909 @O4555° 0p1ene evEre 56580 LDA TIYPOS JGET TELETYPE PUSITION

3910 @@4554° 2pOEEO Qe0B4T*

3911 ©04555¢ 006EDP 0U4551°

3912 2uaRTY 56600  NUTPOS=z<<<LINLEN/CLMAID>=1>aCLMAID>jPOSITION BEYONU WHICH THERE ARE
3913 56620 IND MORE COMMA FIELDS

3914 ©o4s556° 001000 @eA3Te 56640 CPI NUTPOS JS0 ALL COMMA DUES 1S A "CRDO"
3915 ©@4SS7* Gpewns QEARTE

3916 LTTEET A 56660 LINPT4SED =1 JFIXED UP BY "TERMINAL WIDTH" QUESTION
3917 @e4sev’ oeloue 200324 56680 CHKCOM: CNC Ckoo FTYPE CRLF

3918 @p4561° Dpdopa BWaS23°

3519 @ud4562° PORUNe WE4b5L"

3920 B04563° 0plpRe A003R2 56700 Jne NUTABR JAND GUIT IF BEYOND THE LAST COMMA FIELD
3921 BO4564° UPPORE 004637’

3922 @04565° 00A@RE VL4561 "

3925 wu4see’ Qulowe wvasae 56720 MORCOME ClLMwID JGET [A] MODULUS CLMWID

3924 @u4SeT’ apdens ©eAL1E

3925 0O4578° Qglgpe @UB322 56740 MURCOM

3926 WQ457L* QPRVRE ©W4S66*

3927 @@4S72' QpUORD PE4S64"

3928 ©@@4575° GRlpve BRABST 56760 JTWE WANT 1O FILL

3929 56760 ITHE PRINT POSITION OUT

3930 56840 ITD AN EVEN CLMWID, SO

393} 56820 JWE PRINT CLMWID=(A) MOD GCLMWID SPACES
3932 @@4574° Op1e00 0QEA363 56840 P JGO PRINT [A)+1 SPACES

3933 Q@EASTS® QPRURR QU466

3934 @04576' Gepane QE4ST1®

3935

3936 @@4s77*

3937 BA4ST7* 021000 0QU@365 ] LENGTH, <PUSH JREMEMBER IF [A)SSPCTK OR TABTK
3938

3939 JINTEGERIZE A FORMULA INTO (D,E)
3940

3941 @wdean’ enluve 0315 IGET VALUE INTO (E)

35942 @u460Ll* URBUVE @11017°

3943 (@46pe’ GRUPDR OLASTS®

3944 WO460ST GAleRE  @AB@SL1T SYNCHK ™)

3945 Qo4ew4* @neoLe QUOLSL

3946 wod4605° Pplove ©0ORSS ocx H

3947 LENGTH, <

3948 @Odep6’ 0p10VE BUO36] 7 PUP PSwW JGET BACK SPCTK OR TABTK

3949 V467! OP10ED VEASTE cPI SPCTK> JWAS IT SPCTK?

3950 0@4618° UDPEER REAR4R2

3951 0v4611f 001000 0YO345 PuUsSH H ISAVE THE TEXT POINTER
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3952 s71ed  IFN LENGTH, <

3953  pedele’ Geleoe ReeLT3 5714@ MOV A E JIFOR “"SPC" PUT THE FORMULA
3954 @04613° Golecn QE0siE 5371608 Jz ASPAC> TVALUE IN [A]

3955 0946147 V090D PE46ET"

3956 ©@@U61ST VUVEUD PE4EDBL’

3957 57160 LPTSH, €
3958 57200 LDA
3959 57220 ORA A
3960 57240 Ji TTYIST
3961 5726@ LA LFTPOS FGET LINE PRINTER POSITION
3962 57260 JMP 0081ZT»

3963 PU4616° DBLEMY  BURUTE S73¢4@  TIYIST: LDA TTYPOS JGET TELETYPE PRINT POSITION
3964 Q04617 ° 0POROB  PORB4T*

3965 pede2u’ 4poepe  we4eld’

3966 0ude21* Onlene 0EOLST 57320 DOSIZT: CmA TPRINT [E)=[A) SPACES

3967 @@4e22° Oplede WER2E3 57340 ADD E

3968 Q046237 DR1VEY DBRO32R 51360 JNE NOTABR FIF NEGATIVE, DON?T PRINT ANY
3969  UU4624" BRPENEY  AU463T*

397e  Qude25' QpRERe  QP461T¢

397y 57380 FISPACES

3972 Bude26” AR1E0D BURRTH 57400 ASPARE INR

3973  @@deel* Oplede 0E@1ET 57420  ASPAC: MOV 7 (B) ENUMBER OF SPACES TO PRINT
3974 00463U° GBIRD QUOLTE 57440 MV I 7 1A) BSPACE

3975 @04631° Upeepe ©BUOL4Y

3976 @U4632° Uplove Q60337 57460  REPOUT: OUTCHR FPRINT [A)

3977 60de33* onlove QLOLES 57480 oCR B FRECREMENT THE COUNT

3978 G@de3d’ 0pl00e 0eW3E2 57508 INZ REPOUT

3979 04635 0QADLE QY4ele”

3980 ©04636° QPA0E QV4624"

3981 @u4637° AR1QVE  RVAS4L 57520 NOTABK: POP H JIPICK UP TEXT POINTER

3982 ©04648° UPlove 000327 57542 CHRGET JAND THE NEXT CHARACTER

3983 pade4l’ Onlo@e ©eA383 57500 JHP PRINTC FAND SINCE WE JUST FRINTED
3984  @uakde’ GUEEND DEA414”

3985 PO4645T QUOLAD BO4635*

3986 57560 FSPACES, DON'T CALL CRDO

3987 57600 JIF 17?5 THE END OF THE LINE
3988 57620

PRTFLG JLINE PRINTER OR T7Y2
INON=ZERQ MEANS LPT

BASIC MUS BpBW GATES/ALLEN/DAVIDUFF MACRO 47(113) #3112 10=SEP=75 PAGE 18
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3989 57640 SUBTTL LNPUT aNL REaD CuDE

3990 57660 IFN LENGTH, <

399] 094644’ BE0EOD POVUTT 5768@  TRYAGN: DC"PREDC FROM START®

3992 ©0@4645T VAVROD PUOlee

3993  QU4646’ GBORUD DAR1RS

3994 20464/ " OPVEOD PUO104

3995 @PueSu* époecn veelll

3996 0@4e51° Q0GeE0 BOELAE

3997 @pdeS5e” 0p0EE0 06R1V6

3998 QO4E53" 0PRRUD 26@iel

3999 Q@A654° DRVROD PUBLILT

4avp  @P46S55° MpMEeR VY115

4a01  Q4eS56’ be@dpue DERL4D

4ppe Pede57" Gpdaee  @R@L1a3

40B3  0V4K6D® ARABDE DEBL24

40P4  @RALE1" PRBEUD REB1RY

4005 0V4662° DRURED BUDL2E

4066  DRY66S* VPORUB  DEela4

4peT  BeLee3t DpPeRL ©PB324

4U0E  QUAK64’ DPARAD 0PRULS

4089 VOA665T DPYEOB BBOULZ

401G V@AL66" BEBEAD PUABDY (]

4011

4aie HERE wHEN THE DATA ThAT WAS TYPED IN OR IN "DATA"™ STATEMENTS
4013 3 1S IMPRUPERLY FURMATTED, FUR "INPUT"™ WE START AGAIN,
4ata FOR "UATA" WE GIVE A SYNTAX ERROR AT THE DATA LINE

Bea667* bolpae  poouTe KMNOK: LDA FLGINP FwAS IT READ OR INPUTZ
4017 @edero’ bpdedw velene’
Bode71* BpORDD QU4bAR"
U04eTR2" DR1PA0  BLOHT ORA A JZEROSINPUT
@046TS* OP10NE  DVO3BR JNZ DATSNE JGIVE ERROR AT DATA LINE
MO46T4* DBORAD V264’
04675 PevvoR DuvasTe*
POP L JGET RIU OF THE POINTER INTO THE VARIABLE LIST
Be4eTo" Yaleen BEASBL
BOBeTI" BALYAD PEVE4L LXI Hy TRYAGN
0O4TAU" VNBPUD DBOABAA"
PU4T01’ GPRPUD  OUABT4*
wRaTE2’ Onledn  @EesLd CALL STROUT IPRINT Y2REDO FROM START"
VOaTR3" Beveon VeTT4s"
PR4TR4*r PpBead LR4TRe”
P04705¢ 001000 BEOLS2 LHLD TEHP FSTART ALL GVER BY GOING BACK
VO4TAL" VNPRRUD BR16GST
BO4TOT DRBOAD  PE4TBSY
004710* PO1RAB  PEBS1L RET> 170 NEWSTT POINTING AT THE START OF
J10F THE "INPUT" STATEMENT
wesTil’
LENGTH, <
@04T11* BN16ED ©BEO3T6 CcPI 3 $1S IT A GUOTE?
A04712°¢ QPOUNR VODL4e
CONTRH, <
0e4T13¢ gplpne  VEOLTE MYI Ayl JBE TALKATIVE
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04714’ GDOOUR BOBVRY

004T15* AB10UE  BEOV6E 58100 CNTWFL> JFORCE OUTPUT
Bud71e® QpoeRe ©E1541°

@o4717* apoeRe BR4TEE’

BadT20* welove ©V0B3Ee 58120 JINZ NoTart FIF NOT NO MESSAGE
BuAT21" UpBRARY BY4T3S’

PBAT22* ApPRDL QUAT16"

58140 STRING, <
004723* Aplene  ©ea315 58160 CaLL STRLTL IMAKE THE MESSAGE A STRING
604724 DRAARG  PUTE4E"

P04725" Pp0EUE  BAT21T

204726% 0010V BEAS1T 58180 SYNCHK 59 JMUST END WITH SEMI=COLON
6o4727" QpPore QLRET3

04736 Opleoe VL0345 58200 PUSH L TREMEMBER WHERE IT ENOED
©R4731° 001000 Q60315 s8220 CALL STRPRT FPRINT 1T OUT

0@4T732* A00EDY QBTT46"

GRAT3S" QUREDD BBATR4°

BeaT34" Unlpee  BEAS41 56240 POP 2>

58260  IFE STRING, <

56280 STROUI

58300 593> JENDS WITH SEMI=COLON
UDAT35¢ Gn1UYe VPDS4S 58322 NOTGTI: ] H

58348 IFE FUNCTS, <

58360 LHLD CURLIN FIS 1T DIRECT?

56380 MY I E,ERRID PIF S0 "ILLEGAL DIRECT" ERROR

58400 INX H JOIRECT MEANS THAT

58420 Hov Arl JCURLIN®65535

58440 ORA H FADDED ONE AND GOT @7

58460 Jz ERROR> 11F 80,60 CUMPLAIN

58480 FUNCTS, <
004736 Aple0p 06A315 58500 CALL ERRULR> JUSE COMMON ROUTINE SINCE DEF
P0AT37* VpOEBe @BTS3E"
©04740¢ 0DBEUE DBAT3E’

56520 JDIRECT IS ALSO ILLEGAL
004741f OB1E0A 0EA315 58540  GETAGNI CALL GINLIN JTYPE *2¢ AND INPUT A LINE OF
odrae’ Bpeove 2
0R4T43" A0O0BR
Pe4T44* W01000 58560 IFN LENGTH, <INX FIF NO INPUT WE GQUIT
©04745¢ 001000 58580 MOV Agh
©odrae’ arlove 58600 OKkA A
Bo4r4l " Dolece TUEE 56620 ocx H
CCLLET AT AV TL) 58640 POP B JTAKE OFF SINCE MAYBE LEAVING
0C4751* @01000 ¢ 58660 Jz STPEND F1F EMPTY LEAVE
04752 PRVLVR
A04755¢ @DOUO0
Bea754° onloen 58680 PusH B> FPUT BACK SINCE DIDNT LEAVE
Bo4755* Dulogw 58700 JHP INPCON
WoaT56e’ BORNOE
0paT57* 0pOQaR
B047640° @B1POQ 58720 READ:  PUSH H FSAVE THE TEXT POINTER
vRaT61! AU1EUE 58740 LHLD DATPTR JGET LAST DATA LOCATION
@earee’ opeeve
©0AT63" BUARYE BB4TSE’
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4095 @raTe4* PiROB  PPB36EL 58760 XWD “01028,"0366 FUORI™ TO SET ([A) NUN=ZERQ
4096 0OAT65° DRLEOR  PRVEST 58784  INPCON: XR4 A FSET FLAG THAT THIS IS AN INPUT
4097 ©@4766° 0plEUR PUOLLE 58800 STA FLGIN ISTORE THE FLAG
4@96 @edTel’ Bnvedw QeleB2"
4099  0O4T70° OABEdn BU4Te2"
4100 58820
4101 58840 IN THE PROCESSING OF DATA AND READ STATEMENTS:
4102 58860 ONE PUINTER POINTS TO THE LATA (lE THE NUMBERS BEING FETCHED)
4103 58880 AND ANOTHER PUINTS TO THE LIST UF VARIAELES
4104 58908
4105 58920 THE PUINTER INTU THE DATA ALWAYS STARTS POINTING TO A
4106 58940 TERMINATOR == A , i OR END=OF=LINE
4107 58960
4108 ©e4TTLI’ PUlENR  @L@343 58980 XThiL FAM L) =VARIABLE LIST POINTER
4109 58982 JOATA POINTER BUES ON THE STACK
4119 @e4772" 0Nlp@0 VROEBRL 59800 XwD ~01000,1 FYLXI 8," OVER THIS CHECK
4111 @BA4TTS® @0le0B Q0RSLT 59020  LOPOT2: SYNCHK 44 FMAKE SURE THERE IS A ","
4112 ©O4TT4’ OMBPOD  @LODSH
4113 ©e4775° eolede peesis 59042 CALL PTRGET FREAD THE VARIABLE LIST
4114 QP4TTE" BD0OEMD DLE5E5*
4115 004777 Ogownp PoaTel’
4116 59862 JANU GET THE POINTER TO A VARIABLE INTO (D,E)
4117 ©0@50R0° @pLleUD  BURS4S 59060 JPUT THE VAKIABLE LIST POINTER ONTO THE
4118 59160 ISTACK AND TAKE THE
4119 59120 FOATA LIST POINTER OFF
4120 59140
4121 59160 NOTE AT THIS POINT WE HAVE A VARIABLE WHICH WANTS DATA
4122 59180 AND SO wWE MUST GET DATA OR COMPLALN
4123 59200
4124 ©0O5PA1* V100D  AU@3RS 59220 PUSH ] JSAVE THE POINTER TU THE VARIABLE WE
4125 39240 JTARE ABOUT TO SET UF WITH A VALUE
4126 ©OSp02* @PIEOE 0U@176 59268 JSINCE THE DATA LIST POINTER ALWAYS POINTS
4127 59280 JAT A TERMINATOR LETS READ THE
4328 59300 JTERMINATOR INTO [A) AND SEE WHAT
4129 59320 T 1s
4130 ©05pP3° Gnieve  bEBSTe 59340
4131 ©0eSped4’ Pnesoe VEPUS4
4132 @@5003° ppleoce Qe@sie 59360 PA COMMA S0 A VALUE MUST FOLLUW
4133 VUSOH6T VPBELUE PBSB2S’
4134 QUSQAI* GPRVOR BRATTE’
59380 LENGTH, <
59400 A JIN THE 4K VERSION
4137 59420 SHERR> FDATA MUST BE ALONE ON A LINE
4138 ©005010° Gplede BeBLTE2 59440 FLGINP FSEE WHAT TYPE UF STATEMENT THIS WAS
4139 @V5011° Queere pelbee*
4140  @05012° 0ROVOY BESLE6T
4141 @050137 0pl000 Vede6T

FPOINT AT POINTER TO NEXT LINE
DATFND> JIF 1T IS A READ GO
FSEARCH FOR ANOTHER DATA STATEMENT
BOSP14" OR1000  QEB302 LENGTH, <JNZ DATLOP>
©0e5S015° Gavean V051657
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4148 ©0SE16° QUeLUB BRSELL*
4149 @05617° Qp1000 PEVETE 59560 MVI Aghen
4159 0eS5e20° vpevue weowTi
4151 @05021° velods DEDS3T 59600 QUTCHR FOOUBLE PROMPT WHEN WE NEED MORE INPUT
4152 pvSe2e’ beplowd QU315 59620 CaLL QINLIN FGET A WHOLE LINE AFTER TYPING "7
4153  005025° 0P0ORE VB2522"°
4154 00524 0pARLO VBSL1S*
4155 59648 FTHE DATA NOW STARTS AT THE BEGINNING
4156 59660 }0F THE BUFFER
4157 59680 TANU QINLIN LEAVES LH,L)=BUF
4158 Bu5025" 39702
4159 59720 LENGTH, <PUP FPOP OFF POINTER TO THE VARIABLE
4169 59748 InNX H JFUDGE CHARACTER POINTER
4161 59760 CALL REDINP> FREAD A VALUE USING "LET" CODE
4162 59780 LENGTH, <
4163 59800 STRING, <
4164 ©O5p25* Dplove VeewTe 59820 LDA VALTYP JSEE IF ITS NUMERIC OR STRING
4165 @@5026° UOPE0R  AU1543°
4166 00S50R7° Qnepee ©BOSLR3’
4167 59840
4168 ©vHP30° Gplobe Q@376 59860 c FIS IT A STRING 2
4169 ©25p31" Qp00PE ©BBAVDS
4170 @@5@32* Gplend 0VED36S 59880 ISAVE THE TYPE INFORMATION
4171 @05@33° 0plpue peasee 59900 NUMINS> #1F NUMERJIC,USE FIN TO GET IT
4172 ©0Se34° aeewwe VeS0T’
4173 @0Se35° Opeeve weSv2e’
4174 59920 LENGTH=2, <
4175 59940 ORA A
4176 59960 Jz NUMINS> PINPUT A NUMBER IF NUMERIC
4177 59980 JONLY THE VARAIBLE TYPE IS
4178 60800 JCHECKED SO AN UNQUUTED STRING
4179 LITED] FCAN BE ALL DIGITS
4180 B0SE36° 021pVE ©WB32T 6p@40 CHRGET
4181 ©@5p37° 01gew eew12] 60860 MoV 0,A JASSUME GUOTED STRING

0ASp4L’ ArioRe  Pe0Le7 60080 Mov ByA ISETUP TERMINATORS

005p41* A01Eve  QEASTe 60100 (14 34 JOUOTE 2
4184 @uSp42’ dpLone VeAL4E
41865 005043° 0plope 0GUA3le 6@120 NOWGET ITERMINATORS OK
4186 @USPA4’ 0QPEVR WUSESS
4187 @0S@45° 0pOQPRE BV5V34°
4188 ©ASpas’ Gulone AvoL2e 60140 FUNGUOTED STRING TERMINATORS
4189 (05p47’ CGplede oeoeTe

PE5p50° Aplgve BEEVee 60160 FPARE COLON AND COMMA
4191 B05051* @pPove 0ORLSH
4192 60180 JBACKUP SINCE START CHARACTER MUST BE INCLUDED
4193 poSes2’ @nleve 0LAES3
4194 aU200 FIN THE QUOTED STRING CASE WE DUN'T WANT TO
4195 60220 JINCLUDE THE STARTING OK ENDING QUOTE
4196 ©05855° 0p1008 DEOS1S 60248 NOWGET: CALL STRLT2 JMAKE A STRING DESCRIPTOR FUR THE VALUE
4197 005054° VpERAD RETE4S’

BOSQS5* VPAPUR  PESGE4’

bu242 FAND COPY IF NECESSARY
60260 LENGTH=2, <
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4201 @v5AS0° OM1eAd PEOS6] 60280  DOASIG: POP PSW> JPOP OFF THE TYPE INFORMATION

42o2  ©0SPS7* @lPwe  VERSS3 60320 XCHB PiD,E)sTEXT POINTER

4208  we5pe0’ dplewe wveewdl 60340 LXI H,STRONZ PRETURN LOC

4204 G05061° BRVEUE PESETT’

4205 005p62° OPUPB VUS54

4206 BOSE63° VA1MUD  PEV343 60368 XTHL FUH,L)3PLACE TO STORE VARIABLE VALUE

4207 005064° 091000 260325 60380 PUSH ] JTEXT POINTER GOES ON

dgps  0@S5@65° Gelede 0EA303 LT JHP INPCOM> 100 ASSIGNMENT

4g2u9  @v5066" P0P0PB  LE41ST*

421p @O5067° OEOE0O0 VU561

4211 vO5B74° QMLeDw QPes27 NUMINS: CHRGET

4212 @eSpT1* Pelpan  BU@SLS5 CALL FIN

4213 @uSpTet 0uoeRe  N0BLRYw

azi4  Q@5p73" du0ede NESBE6*

4215 LENGTH=2, %

4216 0VUSAT4" VDLEAD DBESES Jnp OUASIG> FASSIGNMENT IS COMPLICATED

4217 ©@5075° 0PUENR VE50S6’

4218 205076* 2p0eNR  DLSLTE*

4219 LUETT JEVEN FOR NUMERICS SO USE THE "LET" CODE

422¢ 62520 LENGTH=2, <

4eey 60540 XTHL §[H,L) GEYT POINTER AT VARIABLE

4eee 60560 CALL MUVMF 100 THE ASSIGNMENT

42es 60580 POP H2> JIGET BACK THE TEXT FOINTER

4gaa  @p5e77” 60600 STRDNZ

dges 60620 IFN LENGTH, <

4226  0@5077° 091908 PEOES3 62640 oCx

4227 Qe5190¢* Palpne wneasal 60660 CHRGET
2e5101°* onieee o0e3le 60660 Jz
V510" 0edpUD  LE5111°

4230 0851037 VADEAD VESETS*

4231 9051047 Aplodn ©ASTe 60700 cPI [

4232 085105° VOPEAR QLALSH

42335 0e51ee” Pduleve @ea3e2 6ufea JINZ TRMNOK> FENDED PROPERLY?

4234 985107° 200E0D OL4EET"

4235 ©%e5116* Pedeon @e510e”

4236 0O5111* VALAAD VD343 60740 XTHL

4237 9051127 QUledD @LPESS 60762 [(\[#] H FLOCK AT TERMINATOR

4238 BO5113¢ 001000 V0Bs2] 6u780 CHRGET FAND SET LP CUNDITION CODES

4239 ©005114¢ 00lewn @eospa 60800 JNZ LoPDT2 INOT ENDING, CHECK FOR COMMA
DA51157 An0ean 064TTS’

dgdy  ©Be5i1e’ Qavevn 0v5107°

agag 6udea FAND GET ANUTHER VARIABLE

6uB4d PTO FILL WITH DATA

H

TRMOK

0e5117" 9alean Awes2l 60880 POP v JPOP OFF THE POINTER INTO DATA
we5120¢ dulevs aveaTe 60900 LA FLGINK JFETCH THE STATEMENT TYPE FLAG
@¥5121° GaPeuw ovlend2”
BeS122* POPEOP ©eS115°
PUS123" Balbow BLB2eT 50920 ORA A
60940 LENGTH, <RZ> FDON*T UPDATE DATPTR IF IT WAS AN
60960 FINPUT STATEMENT
PB5124° AALEUD  WEOSSS 60980 ACHG
©e5125* VAleaw VEASRe 61002 INZ RESFIN FUPDATE DATETR
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4254 ©¥5126° WGVEAD BE3AS3*
4255 @05127¢ @oveen @wsS121*
4256 61020 LENGTH, <
4257 @@S5130" enledn e€B2ke 61d4@ OkA [ JCOULD HAVE ENDED WITH COMMA OR
PECT) 61060 JCOLON, BUT SHOULD BE A ZEROD
4259 B@5131° VE1EA0  VEEEAL 61080 Lx1 HyEXI6NT JTEXT FOR "EXTRA"
42ep ©05132° eevene oe5142°
4261 V051337 ppRpee LvS126*
4ge2 ©U5134f bploben Bev32S 61100 PUSH ) JSAVE THE TEXT POLNTER
4263 005135° 0@1p00 PUAIN4 61120 CHZ STROUT JIF WASN'T REAL END SAY SOMETHING
4264 @US136° QBOEOD  WUTT45*
4ge5  WPS137° @aueow  PES182°
4266 @05140° 0E1O0D PEAS4L 61140 POP H JGET BACK THE TEXT POINTER
agey b@5141° @pleew @@Ll 61160
4268 0051427 DEVEOD BEVLTT 61180  EXIGNT: DC"ZEXTRA IGNOREDY
4269 005143° 0POEOD MEB1BS
4278 @05144° QUEEOE 00130
4271 ©e5145° apeeee vewlad
4272 0@5146" Goveaw wvuelae
4273 005147 @oVPAD QEA1B1
4274 QUSLSG’ GPREOD DYRU4E
4275 005151° 000R00 PEA1LL
4276 ©@5152° vpepow oeslar
477 @v5153°¢ Opuenen QUAlle
4278 005154° 0gVL0D QLAILT

@05155¢ 0PRRUD ©Bevlee

V05156° VOLPAB PEP1BS
4281 005157° 0pReUw  BL@led
4282 005157 00008 0VPO3GL
4283 005160° GROOND  PEALLS

V0S161f YNVUND BERVLe
4285 0O51627 dUPEOD QOOLLE 2>
4286 i

] SUBROUTINE TO FIND DATA
7 IN THE 4K "UATA"™ HUST BE AT THE START OF THE LINE

4265 i SU THE SEARCH 1S MAUE USING THE LINKS AT THE START OF EACH LINE,
i
i In THE BK AND EXTENDEL THE SEARCH 15 MADE BY USING THE EXECUTION COOQE
i FOR DATA TO SKIP OVER STATEMENTS, THE START WORD OF EACH STATEMENT
; 1S COHPARED WITH DATATK, EACH NEW LINE NUMBER
} IS STURED IN UATLIN S0 THAT IF AN ERRUR DCCURS WHILE READING
7 DATA THE ERROR MESSAGE WILL GIVE THE LINE NUMBER OF THE
3 ILL=FORMATTED DATA
i

025163° @uleow @0@315 DATLOP: IFN LENGTh, <CALL DATA»
VE5164° VANDOD BLABT2"
0951657 0ABYUD BLS1367
IFE LENGTH, <POP
fe5166¢ DATFND: IFN LENGTH, <
00S166° 0pla00 00VBReET Oka A
2¢51671" Gnipne 0ed302 JINZ NUWL IN>
©e5170% B00A0E PESELA”
POS171f VPOUUE ©BES5164°
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4307 61580 IFN LENGTH, <
43p8  0@5172° 0A1E00 BOE04S 61600 INX

4309 ©@5175° 0pivep @eeseT 61620 PUSHM FSAVE POINTER TO THE NEXT STATEMENT
4310 ©VeS5174¢ 0BlePn  Vee1T1 61640 Moy A 1SEE IF WE ARE AT ThE END
4311 ©e5175¢ @eleap VEBE6E 61660 LLTY B

4312 Qe517e" Gplecn weekle 61660 Myl E,ERRDD IND DATA IS ERROR ERROD
4313 DE5177° VoREAD PRALD4

4314  0B5200° B01PUD QL@SLe 61700 Jz ERROR $1F SO COMPLAIN

4315 ©¥@5201° @pVeR V2102’

4316 ©eS202 PEBEOR AW517e’

4317 61720 LENGTH, <INX FSKIP PAST LINE #

4318 ©we5203* bolean BLEOsD) 61740 LENGTH, <PUP

4319 0052047 Qr1pou ©0D136 61760 MOV (3] JGET DATA LINE 8

4320 ©05205° 001000 VEAU4S 61780 INX H

4321 @05206¢ 0plpen av@lze 51800 MOV 0,M

4322 ©aS520/" oelewn Q0E353 61824 ALHG

4323 ©85210° Apleep @Vdkde b1840 SHLD DATLIN

4324 ©BYS211* 200R0D BE1STIC

4325 ©@5212¢ VE0EeD We5e01’

4326 ©e52137 00le00 @EQSS53 6186d XCHG> FRESTORE TEXT POINTER

4327 weeS5214' wolecw aeasal 61860 NOWLING CHRGET FGET THE STATEMENY TYPE
4328 9e5215" vnlpuw vLA3Te 61900 CPI DATATK FIS IS "DATAM?

4329 0W5216° VPAEAL BEBLOS

4338 QUS5217° 901000 DPeRSHe 51920 anz DATLOP INOT DATA SO LOUK SOME MORE
4331 Qu5220¢ Q0vPUR WES163"

4332 @e5221° vAveeo AESeLl’

4333 b194@ LENGTH, <POP 8>

4334 9@5222° 0P1900  VLA3B3 61960 Jup DATBK FCONTINUE READING

4335 ©@5223° 0pOEUD POSERS’

4336 ©B5224° 0UAOD V522"
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LETE 62360 SUBTTL NEXT COOE
as4p 62080
43543 62100
4544 belee
4545 bel4u
4346 62160
43Uy 62182
4548 be2ve
4349 62220 LOW ADDRESS

4350 62240 TOKEN (FORTK IN WIGH BYTE) 1 BYTES

i
7 NOTE:
P
i
I
i
i
1
i

4351 62260 ' A POINTER TO VHE LOOP VARIABLE 2 BYTES
]
P
P
P
i
i
i
7
i

A& FOR ENTRY ON THE STACK HAS THE FOLLOWING FORMAT:

a35g 62280 A BYTE REFLECTING THE SIGN OF THE INCREMENT 1 BYTE
4353 62300 THE STEP 4 BYTES
4354 62320 THE UPPER VALUE 4 BYTES
4355 62340 THE LINE # OF THE "FOR™ STATEMENT 2 BYTES
4356 62360 A TEXT POINTER INTO THE "FOR" STATEMENT 2 BYTES
4357 62380 HIGH ADDRESS
4358 62400
4559 62420
62440
4301 @@5225° 62060  NEXTH
4362 B@S225° Op1e0e 20Vl 62480 IFN LENGTH, <LXI 0, SCODE>FFOR THE "NEXT"
@u5226* 20VOV0 veaveL
0@5227* wPBRBE AESeeS*’
4365 62500 FSTATEMENT WITHOUT ANY ARGS
62520 IWE CALL FNDFOR WITH (D,E)=@
wa5230" 62540
b 62560 LENGTH,
62560 CaLL PTRGET> JMUST HAVE A VARIABLE
62600 LENGTH, <
905230 001000 V0304 62620 CNZ PTRGEY> FGET A POINTER 70 THE
905231° 0VOVVE VL6565’
AWS232* dpowve A65E26°

TOTAL 16 BYTES

62640 JLOOP VARIABLE INTO (D)E)
©pS233* Oplove wedL42 62660 JPUT THE TEXT PGINTER
B@5234° DpBede GE1ed3”
005235° 00PoRY  BeSe31’
FIN A TEMP LOCATION
JIN CASE THE LOOP TERMINATES
A05236* Uplove @e0313 CaLL FNDFOR JTRY 10 FIND A FOR ENTRY
B05237° Gndove Gbl7aec
BU5240° QpEPRO BUSe34”
FON THE STACK WHOSE VARIABLE NAME
IMATCHES THIS ONES
LENGTH, <
©05241" oolege owalez JINZ NFERR> FUNEXT wITHOUT FOR™
@05242° Vpeedlo 02100
005243 WpPEDE QESE3T"
905244 Oplove  00A3T1 SPHL ISETUP STACK POINTER BY CHOPPING
FAT THIS POINT
@@5245° Opiove vwasas PUSH JPUT THE VAKIABLE PTR BACK ON
@uS24e’ opleee ewvalle HOv ISTEP ONTO THE STACK
©Ve5247F Dol¢ve whaKd3 INX
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005250 dp10B0 AEA365 62920 PUSH PSH
B@5251* ©P1UPe VeAs25 62940 PUSH (] JIPUT THE POINTER TO THE LOOP
62960 IVARIABLE ONTO THE STACK
62980 LENGTH, <
63600 E;ERRNF
63820 ERROR>
0@5252* @p10D0 QP51 63040 MOVEM FSTEP VALUE INTO THE FAC
©@5255¢ 0PARBE BOGEERE
605254 Qnevee eeS242’
@0S5255" dpleae QER343 63060 JPUT THE POINTER INTO THE
63080 JFOR ENTRY OUNTO THE STACK
005256% U010V VY345 63100 H JIPUT THE POINTER 7O THE LOOP
63120 IVARIABLE BACK ONTO THE STACK
BWS257° Aplewe VeEAs1S 63140 Faoos 1ADU THE STEP AND LOOP VARIABLE
@e5264* GROGYE VEALAEL*
B05261° 0PBoLE BESE53°
005262" B01000 QVA3A1 63160 H JPOP UFF THE POINTER TO
63180 JTHE LOOP VARIABLE
005265 AR10VA R0AS1S 63200 MOV NF JMOV FAC INTO LOOP VARIABLE
A05264° 0pAU0D DEALED*
805265 Qp@oRe VVSEEE”
@05266° @nlpoe BYE341 bh3220 H JGET THE ENTRY POINTER
@05267¢ QB10LE @UAS1S 65240 MOVRH JGET THE FINAL INTO THE REGISTERS
@05270° DVIORE  BUAVEVH
vasS271* dedane 05264’
905272¢ @plu0e 0OA34S h32e0 ISAVE THE ENTRY POINTER
905275° Ba106e BU@A315 63260 JCOMPARE THE NUMBERS
@05274° 0pV0RE @BAT14%
605275¢ @peune @eseTe’
desS27e’ aplope @eas4l 65300 L ISTILL POINTING TO THE FINAL VALUE
WeS277° Golone wwolel 63320 ) JGET THE SIGN (COF THE INCREMENT
PO5300° 0plube VD220 63340 B FSUBTRACT THE INCREMENTS SIGN FROM THAT
63360 JOF (CURRENT VALUE=FINAL VALUE)
¥R53A1°* UP1BPE  PLaS1S 635380 MOVRM JIGET LINE # OF "FOR" INTO [0,&]
PUS3PE’ ADEVE BeSelux
@u5305" vnAvee 0BS5274°
63400 1GET TEXT PUINTER OF "FOUR® INTO [B,C)
005304° W01000 QUE312 63420 z LUOPDN §IF SIGNCFINAL=CURRENT)+SIGN(STEP)=0
205305* WDVAVE BES320 "
005306* 0DBORE PeS3e2
JTHEN THE LOOP IS FINISHED
@@5307* oplooe 0ORSS3
095310* Quleue QVeLde CURLIN iSTURE THE LINE &
905311° 0A0RDA RO1687°
VUS312" UDVENe LESIES”
805313 AP100e @0ALS1 LG ISETUP THE TEXT POINTER
©055147 vpluve eealae H,B
©@5315° 0pleos BE033 NXTCON
@05316" 0PRORE BL32T6"
©0S317¢ 0PPRNE BE5311°

wess2u’ Unlove ©VewdTl 63580 LODFON: SPHL FELIMINATE THE FOR ENTRY
63600 FSINCE [H,L) MOVED ALL
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aaat 63620 FTHE WAY DOKN THE ENTRY

4448  @US321° Q01000 VBOES2 63640 LHLD TENP FRESTORE THE TEXT PUINTER

4449 QuS322° VPBVAD PL1eEs’

445¢ V05323 opRpGe  DES316*

4451 63660 LENGTH, <JHP NEWSTT>

445z 53680 LENGTH, <

4453  @05324° 0P10@0 VD176 63700 Hov A FIS THERE A COMMA AT THE END
4454 605325 0U1p0R DEBSTL 63720 CPI 44 FIF SO LOOK AT ANOTHER

4455 905326’ OpPOLe QPRVSH

4456 005327° dplene 0eesee 63740 JINZ NEWSTT FVARIABLE NAME TO "NEXT"

4457 0@5330° 0pPeRe BE33E2"

4458 ©@05331° QpAuAe  De5322"

4459 @05332° 0p109e Ve0S2T 63760 CHRGET FREAD FIRST CHARCTER

4460 ©05335' UPlE0e  VEBS1S 63780 CALL NEXTC> 7DO NEXT, BUT DONFT ALLOW

4461 Q053347 0poave ©VBSE3L’

44be ©VS335’ 0pheee QBS330’

4463 63800 IBLANK VARIABLE NAME (D,E)=STK PTR
4464 63820 JAND WILL NEVER MATCH ANY VARPTR
4465 63840 FUSE CALL TO PUT DUMMY "NEWSTTH ENTRY ON
aabe

aaey 63880
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4468
aue9
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4470 @082@  SUBTTL FORMULA EVALUATION CODE
447y
aate avess  IFN LENGTH=2,<
4473 agese  IFN STRING, <
4474 we100
4475 QU128 THESE ROUTINES CHECK FOR A CERTAIN VALTYP
@140 § (4] 15 NOT PRESERVED
0168
au189 FRMNUMI CALL FRMEVL JEVALUATE A FORMULA
a0260 CHKNUMI XWD ®0100¢,"0366 FTURN CARKY OFF WITh ORI
apaed CHKSTR: STC FSET CARRY
VL2488  CHKYALD LDA VALTYP 1@ MEANS NUMERIC | MEANS STRING
0260 ADC A FRESULT SHOULD BE @ OR
av2se FBAD RESULTS ARE 2 AND 1
300 KPE FRETURN IF CORRECT RESULT
ap3ze THERR:  MVL E ERRTM I"TYPE MISMATCH ERROR™
ap3a0 JHp ERROR>>
20360
0380 THE FURMULA EVALUATOR STARTS WITH
2400 (HyL) POINTING TO THE FIRST CHARACTER OF THE FORMULA,
ovdze AT THE END [H,L) POINTS TO THE TERMINATOR,
Apaap THE RESULT 1S LEFT IN THE FaC,
20460
a0480 THE FURMULA EVALUATOR USES THE OPERATOR TABLE (OPTAB)
LT TO DETERMINE PRECECENCE AND DLSPATCH ADURESSES FOR
w520 EACH UPERATOR,
avs4e A TEMPORARY RESULT UN THE STACK HAS THE FOLLOWING FORMAT
aB560
20580 THE ADDRESS OF *RETAOP® == THE PLACE TO RETURN ON COMPLETION
0600 OF OPERATOR APPLICATION
20620
A0640 THE FLOATING POINT TEMPORARY RESULT
Pu66D
20680 THE ADDRESS OF THE OPERATOR ROUNTINE
20700
avi2e THE PRECEDENCE OF THE OPERATOR
o040
Y] TOTAL 18 BYTES
oetee
208e0  IFE STRING, <FRMNUME>
BUS336* UploRe  A0AKSS ap8en FRMEVL: OCx H IBACK UP CHARACTER POINTER
PYS337° Onlpen 0Neap2e CLLLY ] FRMCHK: MV I 0,8 FINITIAL DUMMY PRECEDENCE IS ©
©a5346° 0nBoLe @poLeER
A@5341° 02100p @EA325 0¥B6?  LPOPER: PUSH [} 1SAVE PRECEDENCE
005342° 0r10PE VLAS1S 20880 CALL GETSTK JMAKE SURE THERE IS RODM FOR RECURSIVE CALLS
205345¢ 0veORE VL2024’
Pa5344¢ 20eO0E QL5334
005345° 00R0RE  QLANel 28900 1
PuS5346° Gploke ©LA31S 0928 CaLL FEVALUATE SOMETHING
©05347° QMROUE BK6V61’
V05350 WPPADE VESS4S”
Pe5351¢ @p1epe Qeav4e 28940 SHLD 1SAVE TEXT POINTER
@e5355¢" Ondeve ©e1ee5”
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4523  005355° 0nBEA0 PeS5477
4524 DOS354° 0P1000 VEOESE @096  RETAOPI LHLD TeMP2 JRESTORE TEXT PTR
4525 @U5355° Opeowe Vele@>’
4526 @US356° (0WEUR QE5352*
4527 @05357° 0010B0  PEOSE1 20980 POP 8 FPOP OFF THE PRECEDENCE OF OLDOP
4528 21000 LENGTH=2, <
4529 ai1p2e STRING, <
4530 a1840 oV ArB FLOUK AT PRECEDENCE
4531 21060 CPI 120 FIF ITS SOME ARITHMETIC
4532 21080 FTYPE THING WE SHOULDN®Y
4533 aL1en JSEE STRINGS
4534 ar1ze CNC CHEKNUMZ> FTYPE MISMATCH ERROR IF NOT NUMERIC
4535 poS36U¢ Qu1ePE  QEALTe @114 NOTSTv: MOV (YL JGET NEXT CHARACTER
4536 utted  IFN LENGTH, <
4537 @05361° Oviove 0UOK26 21180 MV I
4538 005362° 0PR0RD VEOLEL
4539 BUS5365° UP10RD VED326 1200  LUPREL: SUl GREATK 115 THIS ONE RELATION?
4549  B05364° 0PROPE  VEDR2ST
454) @05365* @plove QR332 CIEEL] Je ENDREL TRELATIONS ALL THROUGH
4542 @@5366° VDOOVA BUSHLS”
4543  B05367' 00BERY BES355°
4544 LLPTTEY 31240  NMREL®sLESSTK=GREATK#1
4545 @uS37e* UR1o00 veasTe 21260 cP NMREL 715 IT REALLY RELATIONAL?
4546  00S5371° UBBURE PE0VES
4547 @e5s72' ovlpve wees2e n1289 JINC ENDREL IND JUST BIG
4548 @uSS73’ dpepve ©VE5415°
4549 ©@05374° GOPOVO @ES366" .
4550  @U5375° Vplope  0EAsTe 21300 cPl FSET UP BITS BY MAPPING
4551 @05376° QpAeRE Veopel
4552  @u5377° auilowe  weovel a1320 RAL 70 T0 1 L 70 2 AND 2 TO 4
4553 @0540u* dplpwe 0b@ESE 21340 XKA L iBRING IN THE OLD BITS
4554  905401° 001000 60272 21360 crp o JMAKE SURE RESULT IS BIGGER
4555 ©@5492° Oelons Pe@L27 81380 MOV 0,4 JSAVE THE MASK
905493 Ap1e0e QUWI3e 21400 Jc SNERR JOON®YT ALLOW TWU OF THE SAME
0US404" Gpeane vB2uie’
4558 @US405° Ap@ewe BUS3T3°
4559 @nb4ee’ aplpoe ekab4e 21429 SHLD TEMP3 JSAVE CHARACTER POINTER
4560  ©0S4@(’ 000000 PE1575°
4561 @05410° 0pADRE VS4B’
4562 @uS411° AU1000 @eDs2T 21440 CHRGET FGET THE NEXT CANDIUATE
0uS412 A01000 QUA3ES 21460 Jmp LUPREL
4564 ©@5415° 0PBEOE 0QBS363°
4565 @uS414* onooue Q@S54e7°
©@5415° 0plooe @AEALT2 21480  ENDREL: Ay D JGET THE MASK
¥a5416° AB10PE BeR6T 01500 A JWERE THERE ANY?
B0S417° @pilpve Bvase: 21520 FINREL 1IF S0, HANDLE AS SPECIAL OP
A05420* ABA0VE ©eS5685°
@oS421" AnYve  BES413°
veS422* Gpl0ve @EaLTe 21540 ApH JGET THE CHARACTER AGAIN
@p5423° 01000 QLAULE ¥1560 TEMP3> JSAVE UPDATED CHARACTER POINTER
0US42ar WpepVn  PB1575"
@05425° UDRORD BES4RL*
@eS42e’ nlove e@a32e 21580 PLUSTK AN OPERATOR?

D8 FASSUME NU RELATION OPS

N




BASIC MLS 8984
F3 MAC

4576 @@5427°

4577 @ewv5430°

as78

4579

4580  B0S431°*

4381 05432’

4582 @@5433°

4583 w5434

4584

4585

4586 @05435°

4587  ¢05430°

4568 054377

4589

4598 @@S5440°

4591 p@5441*

4592

4593

4594 ©ede4e’

4595

4596

4597  @uS44s’

4598 @05444°

4599  ©@5445°

4o

4601

4bu2

4603

4604

4605

4606 @05446°

4607  0@5447°

4608 @29450°

4609 wasa51 1
@u5452°
805455

4612  @05454°
005455

aels
4616

BASIC MCS BpBo
(] MAC

4629
4630
463y
4632
4633
4634
4e3s
4636
4637
4638
4639
4640
LT
4642
4643
4844
4eds
4646
dbd7
4648
4649
4650
4651
4652
4653
4654
4655
4656 V854507
4657 05457
4658 0BSA6D*
4659 ©BE5461°
4660
4e61 V@546’
4662 QE5463°
4663 205464
46bu  BOS46S”
4665
4666 BU5466"
4667 0BS46T*
4668 0B54T0*
4eb9  BBSATL*
4eTe  DES4TE’
46TL  BB5475¢
4672 0BS4TA4’
4673 0054737

Bp5476"
npSari”

GATES/ALLEN/DAVIDUFF
6=SEP=h4 @5211

Q00ALY  BEVESK
vplede QB33

op10Be  PEAST6
oneeve  Peavel
aplece  weB32e
anluee 2ea137

onleee veowre
Aeepvn  ve1545*
Zoepvy  VeES424°

ap1one ©vBasTe
VReBNe  VPRueS

onlend Gkp2e3

upiope @easie
0pEORe Vi1vs20’
ADEPEE  MeS436”

@olevs BOAL41
QPBOUR  PEALE3S’
WPeRNn  BBES444T
op1oee  0eaw3l
enleve  Qdewl?e
onleny weal2e
0p1BUB  VEBRTe
021000 BEBS20

GATES/ALLEN/DAVIDOFF
b=SEP=64 B5511

dplenn @0e3ns
Boleup @AvREBl
U0EBE  BE5354°
0uRuee G547

AT T UETE)
valede wveelte
001000 BLO3T6
vgPeon  veA17l

001000 AUES12
apREue  Bu5553°
PoBebn  B05460°
dnleva 0ea3Te
@poebs Bwelel
Youlebp 0vesse
0eBes  PL55T1*
CEUTTTRNC UL LT A

Bpleve @veeTe
YoveEn  AB1543°

MACRD 47(113) 05312 10=SEF=75 PaGE 21-2

FURMULA EVALUATION CODE

a1600 RC

A1620

w1640

21660 cPI LSTOPK

1680 RNG

aLvee Moy ErA
21720

21740 STRING, <

1760 LDA VALTYP

a1780 LENGTH=2,<
21800 CPI 3»

21820 LENbYH-B,
L840
21860
21880
1902
21928

21940 LENGTH=2, <
21960 RLC

a1980 ADD E

CEETL Mav E >
22020 LENGTH, <

aze40 MY D,@>
22060 Lxl H,0PTAH

0AD
May
HOY
cHp
RNC

LENGTH=2, <
INX H
STRING, <CALL

DUPREC: PUSH

IFN

CHRNUM>

B
By RETAOF
B

MACKO 47(113) 23812 10=SEP=75 PAGE 21=3

FURMULA EVALUATION CODE

w2480
@25¢a

LERED] MOV c,0
92542 CALL PUSHF
02560 LENGTH,

92560 MOy £,8>
92600 Mov 0,C
de62d PUSHM

V2640 LENGTH, <

92660 LHLD TEMP3»
a2680 LENGTH, <

a2rea LHLD TeMp2>
22720

aR740

@2762

02760

92800

92820

#2840

02860

22880

22900

22920

62940 JnP
¥296@

LPOPER>

93040 LENGTH=2, <
#3220 PUSH
4304a LXI
a3860 PUSH

LETLL MOY
23100 CRIL

5120 Jz EXPSTK

81

ANDORD

8
By RETAOP

IRETURN IF NOT

FTHIS CAN RESULT IN OPERATOR
FPAPPLICATION OR ACTUAL RETURN
FHIGHER THAN THE LAST 0P?

PMUST MUTIPLY BY 3 SINCE
JOPTAB ENTRIES ARE 3 LONG

FSEE IF LEFT PART 15 STRING

FSEE IF ITS A STRING

FSET CONDITION CODES

JREFETCH OP=VALUE
JMUST BE CAT

ThAs ORIGINAL Awxg
JADD IN ORIGINAL A
JCREATE TwQ BYTE VALUE

FHIGH ORDER =@
FCREATE INDEX INTO OPTAB

JADD IN CALCULATED DFFSET

1 (A) GETS OLD PRECEDENCE
FREMEMBER NEW PRECEUDENCE
FOLDNEW

FHUST APPLY OLD OP

JIF HAS GREATER OR = PRECEDENCE

FNOW POINTING AT ROUTINE ADORESS
JCAN'T BE STRING HERE

FSINCE THE ONLY STRING OPERATOR
FIS PLUS AND RELATIONALS

FOON*T COME THRUUGH HERE

FSAVE OLD PRECEDENCE

JUPERATOR RETURN ADURESS

FFIRST PART OF MTEMP" ENTRY

FSAVE SECUND BYTE OF PRECEDENCE
JSINCE FOR RELATIONAL OPERATORS
PIT GIVES THE VALUE TYPE OF
JTHE LEFT SIDE AND IT TELLS

JAHICH RELATIONAL=OFERATOR
FIT WAS

IGET SECOND BYTE OF PRECEDENCE AGAIN

110) GETS PRECEDENCE
IPUT ROUTINE ADURESS ON THE STACK

TIF WE DONT HAVE YLENGTH"
JON OPERATORS CAN ONLY
JBE ONE CHARACTER SO TO "REREAD"
;AN OPERATOR THAT WE LOOKED
BEFORE AND DECIDED NOT TO
FAPPLV‘ WE JUST "DCX H"
TIF LENGTH IS ON WE HAVE TO
JREMEMBER THE TEXT POINTER BEFORE
JTHE OPERATOR AND AFTER S0 WE CAN
JEITHER RESCAN THE OPERATOR
PLATER IF IT DOESN'T GET APPLIED
JOR GO BEYOND IT WHEN IT DOES
IPUT ON PRECEDENCE AND LOOK AT A
INEW OPERATOR

JSAVE THE OLD PRECEDENCE
TPUT ON THE ADDKESS OF THE

JPLACE TO RETURN TO AFTER OPERATOR APPLICATLON

ISEE IF THE OPERATOR 18 EXPONENTIATION

FWHICH HAS PRECEDENCE 27

11F S0, "FRCSNG"™ AND MAKE A SPECTAL STACK ENTRY

ISEE IF THE OPERATOR IS "AND" OR

JAND IF SO "FRCINT" AND

FHAKE A SPECIAL STACK ENTRY

THIS CODE PUSHES THE CURRENT VALUE IN THE FAC
ONTO THE STACK, EXCEPT IN THE CASE OF STRINGS IN WHICH IT CALLS

TYPE MISMATCH ERROR,

UMREL: LUA VALTYP

(D) AND

(E) ARE PRESERVED,

TGET THE VALUE TYFE

T

Pemctt Esfria




BASIC MCS B¥BY GATES/ALLEN/DAVIDUFF MACRO 47(113) P3112 10=SEP=7S PAGE 21=4
F3 MAC 6=SEP=b4 233111 FURMULA EVALUATION COUE

deBp  @@SS00° Aedene QES4T4°
4683 PWL501° 0R1O0B @EBST6 25302 3 FAND SET THE CONDITION CODES BASED ON IT
4bB4  U@5502° AD0PUD VEARES
4685 W05505° UD1PRE  QLAZ12 23320 z THERR JBLOW UP ON STRINGS
4686 VOS504' APOULE VPAVBL
4687 00S505f oppoae QES4TT°"
4688 ° DOSSR6’ GRloMd  BLER4L 25340 HyFACLO 1GET POINTER TO LO IN FAC
4689 005507° UpeeRe V@137’
4690 ©@5510° OnBewE VeSSe4*
4691 ©05511* @@1000 V@116 w5342 CpM
4692 @@5512° dnlene N6AU43 LEXTL) H
4693 (95513% Oplogn 00106 PEETT) By
4694 BUS514° GplePo DE@E43 25348 H
4695 ©V5515° UP1G0Y 00385 23360 8 FPUSH FACLO#@,1 ON THE STACK
4696 ©805516° UP1000 V0372 23380 YPUSHD FALL DONE IF THE OATA WAS AN INTEGER
4697  0US517° Q0ARRE RBS5536°
4698 00S52¢’ Qpeeve VBSSAT*
4699 @B5521° Ouledw PEAL16 23382 CoM
4700 ©905522° OP10VE VEOL4S 23384 H
4701 @05523° Au1ee0 QVALe6 23386 By
4762 W@5524° 0P1ELE  MEARYS 23388 H
4T3 @03525° apleve wvenses a3400 L] JPUSH FAC=1,2 ON THE STACK
47¢4  P0S52e’ Golove Qe@3de 25420 VPUSHO JALL DONE IF WE HAD A SNG
4785 WUS527° DRPONE 0E5536°
4706 B@S530° PHERE VS517*
4767 @O5531° VR1GLE PRGUGL HyOFACLU JWE HAVE A DOUBLE PRECISON NUMBER
47¢8 ©@S53e* QEAEPE PE1635’
4709 WnS535° vgBone wesSsSal*
4710 BuS534° apleve ewalel FPUSH ITS 4 LO BYTES ON TnE STACK
4711  @U5535° 001008  VLB367
4712 ©é5536° On1gue QEALLS VPUSHU$ ChE 1(C] =0PERATOR NUMBER
4713  B05537° Quieee oevaled ByA 11B)sTYPE OF VALUE ON THE STACK
4714 0USS40° Onlule  VeVSES (] ISAVE THESE THINGS FOR APPLOP
4715 ©@5541° Opleve 080081 B, APPLOP JGENERAL OPERATOR APPLICATION
4716 ©@5542° @pdove 0VESL4E”
4717 POS545° Qp@00@ VB553e"
4718 JROUTINE == DOES TYPE CONVERSIONS
005544 AD1eBE  A6ASPS FINTMP: PUSH (] FSAVE PLACE TO 6O
¥05545° oploee weawse2 LHLD TEHPS JREGET THE TEXT POINTER
005546 0pee0p  ©E1575°
POSSA7* ROEOE BLSS42’
#5550 W01@De  BVASPS Jmp LPOPER JPUSH ON THE PRECEDENCE AND READ MORE
©O5551¢ UPROUY B@S341¢
095552 A00RUe BESS46*

T

bl EuALin

JTFORMULA

FOR EXPONENTIATION WE WANT 10 FORCE THE CURRENT VALUE IN THE FAC
TO BE SINGLE PRECISION, WHEN APPLICATION TIME COMES WE FORCE
THE RIGHT HAND OPERAND TO SINGLE PRECISION AS WELL

W05553* vplege VU315 XPSTK: CALL FRCSNG JCOERCE LEFT HAND QFERAND
BB5554° @peapp 0E3e56w
VU5555¢ B00UDe @E5551°

BASIC MLS ByBu GATES/ALLEN/DAVIDUFF MACRO 47 (113) 93112 10=SEP=75 PAGE 215
MAC

K3 6=SEP=64 B3:11 FURMULA EVALUATION CODE
4735 085556’ Bulea0 @0@3LS 23842 CaLL PusHF PPUT IT ON THE STACK
4736 0D@5557' 0O0NAD VEPEBEO*
4737 BO5560¢ VALEOD DR5554°
4738 B@5561¢ BALPUE  ALREURL 23860 Lxl B, FPHROE# JPLACE TO COERCE RIGHT HAND
4739 ©v@5562¢ Go0eYD Q0EVRLR
4749 0@5563' Qu0edu @US557°
4vay 23880 JTOPERAND AND DO EXPUNENTIATION
4742 DU55647 V010U QLBL26 23900 0,127 JRESTORE THE PRECEDENCE
4743 ©BS5565¢ B0PEdR ABAATT
4744 055667 @pl00e  ALASLS 93920 FINTMP JTFINISH ENTRY AND EVALUATE MORE FORMULA
4745 Do55677 @@VEO0 0QBS544°
4746 0OS5T6’ QBEAD  AL5562°
4747 93940 )
4748 93960 J FOR "AND"™ AND "OR"™ WE WANT TO FORCE THE CURRENT VALUE IN THE
4749 @598 FAC TU BE AN INTEGER, AND AT APPLICATION TIME FORCE THE RIGHT
4750 LET T § HAND OPERAND TO BE AN INTEGER
4751 24020 1]
4752 0@5571¢ 091008 Q0@325 94040  ANDORD: PUSH [ ISAVE THE PRECEDENCE (70 OR 8d)
4753 ©@5572¢ 0piedp  AL@315 24060 CALL FRCINT
4754 ©O5575¢ Ap0eun  WE3630x
4755 puS574¢ eppbese 00SSe7!
4756 ©BO5573¢ @aleoe 008321 04080 POP o 110] 3PRECEDENCE
4757 ©@S576° BRl0eD BLR345 24100 PUSH H JPUSH THE LEFT HAND QPERAND
BES5S71¢ Buleup DVeLYEl Q4120 LxI B, DANDOR JUAND® AND "OR" DOER
0eS6Re’ 2000V  @0E4ST”
VE5681° BeRBUE AUS55T3*
neSene’ vulevn 0QLB3WS d4140 Jmp FINTMP TPUSH ON THIS ADDRESS,PRECEDENCE
V05683* 9NE0P AUS544°
VO5604* WOBEOB 00S6R0"
Bu160 TAND CONTINUE EVALUATION
h4160
a4200 HERE 10 BUlLD An ENTRY FOR A KRELATIONAL OQPERATOR
94220 STRINGS ARE TREATED SPECIALLY, NUMERIC COMPARES ARE DIFFERENT
44240 FROM MOST OPERATOR ENTRIES OUNLY IN THE FACT THAT AT THE
24260 BOTTON INSTEAD OF HAVING RETAUP, DOCHP AND THE RELATIONAL
24280 BITS ARE STURED, STRINGS HAVE STRCMP,THE POINTER AT THE STRING DESCRIPTOR,
24300 0OCHP AND THE RELATLONAL BITS,
94320
0e5605¢ Gviedw @LeLITO 94340 INREL: MOV A8 7 TA) 30LD FRECEDENCE
@a56m6* @2lae0 @LB3Te 84360 CF1 1290 FRELATIONALS WAVE PRECEDENCE 100
VeSeRl* PoREVQ 0DLB144
BA5610* Pp1UPe VLB320 A4380 RNC JAPPLY EARLIER OPERATOR IF IT HAS
va4ve JHIGHER PRECEDENCE
V56117 001090 QLSS au420 (] ISAVE THE OLD PRECEUENCE
005612 @nleove  @ves2s 44442 PUSH ] JSAVE [D)=RELATIONAL BITS
Ve56135¢ @pleve ApEvRlL 24460 D, $CODE+25604 1[0 sPRECEDENCE=160
BES6L4* epRpud DeRERA4’
P05615¢ B0BRUD  BLUS6E3®
JIE)=DISPATCH OFFSET FOR
FCOMPARES IN APPLOP=4
FIN CASE THIS IS A NUMERIC COMPARE
vesSel16® Apledo wveL4l FROUTINE TO TAKE COMPARE ROUTINE RESULT
@05617* 0uawPd QUE3TS’




BASIC MLS 8980 GATES/ALLEN/DAVIDUFF MACKO 47(113) 73112 10=SEP=TS PaGE 21=6
[ MAL 6r5EP=b4 03311 FURMULA EVALUATION CODE

005620 WpOEND VESE14°

24560 JAND RELATIUNAL BITS AND RETURN THE ANSWER
@05621° dnlode 00D34S #4580 - H JOOES A JMP TO KETAOQP WHEN DONE
205e2e" Op100n  VEAS1S @a600 GETYPL FSEE IF WE WAVE A NUMERIC COMPARE
095625 00ENE QU6SBT*
895624° OQn6ove ©VeS617*
905625* Qpl00e QEA3RE 4620 NUMREL IYES, BUILD AN APPLOP ENTRY
65626 DpBOLE BES4T6"
BUS627* DPOQBH VP5623°
0R5630* A010V0 QVELSE FACLD JGET THE POINTER AT THE STRING DESCRIPTOR
05631 AnB0es 001637 *
BoS63e" ApepRn PBSE26*
@@5633° Aplpve VB34S H ISAVE IT FOR STRCHP
MB5634° Q01060 BeDVAY By STRCMP FSTRING COMPARE ROUTINE
005635¢ Q0VEVD LE632@°
045636° ANOEVE QOSE31C
@05637* Aulone QeE3@A3 P FINTHP JPUSH THE ADDRESS, REGET THE TEXT POINTER
Bu564e" GpBuRD BBS544’
“05641" B0OLUA 0B5EIST

ISAVE THE PRECEDENCE AND SCAN
JMORE OF THE FORMULA

AFPLOF 18 RETURNED TO WHEN IT IS TIME TU APPLY AN ARITHMETIC
OR NUMERIC COMPARISON OPERATION,

THE STACK HAS A DOUBLE BYTE ENYﬁY WITH THE OPERATOR

NUMBER AND THE VALTYP OF THE VALUE ON THE STACK,

APPLOP DECIDES WMAT VALUE LEVEL THE OPERATION

WILL OCCUR AT, AND CONVERTS THE ARGUMENTS, APPLOP

USES DIFFERENT CALLING CONVENTIONS FOR EACH VALUE TYPE,
INTEGERSS LEFT IN [D,E) RIGHT IN [H,L]

SINGLESS LEFT IN [B,C,0,E) RIGHT IN THE FAC

DOUBLESS LEFT IN FAC  RIGHT IN ARG

Bomld EMLLAT o

80564e* Qulpee 0eB3e1 PPLOP: POP FIBI=STACK OPERAND VALUE TYPE
FIC]SUPERATOR OFFSET

005645* 2P1000 00171 MoV AgC ISAVE IN MEMORY SINCE THE STACK WILL BE BUSY

0056447 201000 BedL6R STA OPRTYP FA RAM LOCATION

005645 dudpde BE1544°

BOSK46* DP0E0E 0DB564L"

0@5647° Qplodp QVeR1TE MoV A8 JCHECK FOR DOUBLE

005650° 0pl00B Bed3T6 ¢ cPL 8 JPRECISION ENTRY ON THE STACK

©995651" QEORAD BEVL1D

Q85652¢ @nieoe @eesie 2 Jz STKDBL JFORCE FAC T0 DOUBLE

025653° @Bp@ued ©0057125°

@05654° 000PA0 BESB4S?

B@5655' 0ALEAD VeRwBTe [ VALTYP JSEE IF THE FAC IS DOUBLE PRECISION

005656° J0APUD VE1545°

885651 BB0VAE PESESS”

005664°* 0aloow vea3Te 8 JAND IF S0, CONVERT THE STACK OPERAND

0é5661" Bu0e0n PUBRLE

baSebe’ Gplone @ee3ie L FacosL $10 DOUBLE PRECISION

0056637 BpCDAE VESTTS*

PES664* UNBPOD PESES6*

BASIL MCS 8086 GATES/ALLEN/DAVIDUFF MACKO 47(113) 03312 10=SEP=75 PAGE 21=7
F3 MAC 6mSEP=64 83111 FURMULA EVALUATLON CODE

4841 PESE65’ Qulepe weelal 25000 MoV DyA FSAVE THE VALUE TYPE OF THE FaC
4842 DBeSk6e’ dulepn  G0RITE @5029 MOV A, 8 FSEE IF THE STACK ENTRY IS SINGLE
[

4843 B@Se6T’ 00L00P W0B3TE 95840 CPI
4864 BA5670¢ ARGNE 0LBUBY
4845  BO56717 PR1E0 MEP312 95060 Ji STKSNG FTHE FAC TO SINGLE PRECISION
4846 D@SKTE’ ALVAND  BL6KR21°
4B4T  0OSETS* PEUOUE Q0USeLS’
4848 pOSeT4’ Bploos OBB1ITR 25080 A0 FSEE IF THE FAC IS SINGLE PRECISION
4849 BOSETS! BRLEED WEB3TL #5160 3 JAND IF SO CONVERT THE STACK TO SINGLE
485¢ DASeTL’ QpREED AVEURS
4851 ©VWSe7V* 0BLAAD WBL@322 95120 FACSNG JPRECISION
4852 B@5T0E" PAREAL 00634’
4653 ©0@5701¢ @obeer 0vSeT2’
4854 a514@ FNOTE$ THE STACK MUST BE INTEGER AT THIS POINT
4855 D@5T@2* P@lede @U@312 95160 THERR JBLOW UP ON RIGHT HAND STRING OPERAND
4856 VA5TRS* VEBEEB BUSSVA*
4857 UOSTR4* BORARE 0BSTLE*
4858 wBSTN5* PPleer @wRV4l @518@ My INTOSP JPINTEGER INTEGER CASE
4859 ©ve5Tae’ Bp0EVE Q0ET L6’
4860 V05TGT* PpPEOR 0LSTRS’
4861 Q05710f BpipPe QVeCRL 95200 MVl PSPECIAL DISPATCH FUR SPEED
4862  BOSTI1Y 0GREEG  V0BLBY
4863 wEST12¢ @u10VA  ALEULL 95220 JIHL) POINTS TOU THE ADURESS TO GU TO
4864 0B5T1S* 00le0d  A0EV1L 25240 DAD
4865 057147 @pleop Qvelle 25260 MoV 7(B,C)=ROUTINE ADDRESS
4866 D@5T15 901000 ALALAS #5280 INg
4867 PP5T16* dple0e @velve w5300 MOV
4868 DOSTLI® BRloAe  AUB321 85320 POP FID,EYSLEFT HAND OPERAND
4869 ©E5T2e’ Beleve  ALULSE #5340 LALD TIH, L) =RIGAT HAND OFERAND
487p @05721° Gewped we1637°
4871 ©0572¢* BoLudD BUSTRL"
4872 ©65723° @nleee 0LA3ES 95360 PUSH FDISPATCH
4873 ©@eST24Y @01e00  QUAS11L 25380 RET
4874 05400
4875 @5420 THE STACK OPERAND IS DOUBLE PRECISION, SO
4876 95440 THE FAC MUST BE FORCEL TO DOUSLE PRECISION, MOVED INTO ARG
4877 95460 AND THE STACK VALUE PUPED INTO THE FAC
25480
@e5725° eplvea @ves1s ws5e@ TKOBL: CALL FrCOBL FMAKE THE FAC DUUBLE PRECISION
245726¢ 0p0ROD DLObE
w5727 Godple  0BST2L’
0A5736¢ Gpiledn 00B315 95520 CaLL VMOV AF JMOVE THE FAC INTO ARG
@@5731* 0pOEAD QLALBUX
#e5732° PuLeva opsiee"
©VeS735¢ Pulepa QUAs4L 45540 POP H JPOP CFF THE STACK UPERAND INTO THE FAC
0057347 201000 ALEVE2 95560 SHLD DFACLO*2
Qu5735¢ @p@eas 0LU1635°
@25736" @00LED QV5731°
DUST737* @pleodn oLR3dl 25580 POP H
GASTAB® PR10ED  DLOGER #5600 SHLD DFACLU FSTURE LOW BYTES AWAY
0BST4L’ P0OROD DLI63S*
Q05742 epORYG  OBSTIS*
D05743* eeloee  oud3al 95620  SNGDBL: PUPR FPOP GFF A FOUR BYTE VALUE

FPRECISION AND IF SU, CONVERT




BASIC MCS BpB0  GATES/ALLEN/DAYIDOFF MACRO 47(113) @5112 10=SEP=75 PAGE 21=8
F3 MAL h=SEP=bd B3511) FURMULA EVALUATLON CODE

4894 A05744° Gp10VE  BLOS21
4895 @A05745* Qulove QEA315S CALL MUVFR FINTO THE FAC
4896 @05746° QpEERe VEQALEE®
4897 GeST47" Pueese QB5T4l"
4B98  @@STS56* Ap1gPe  BeR31S 25660 SETDBL: CALL FRCOBL IMAKE SURE THE LEFT QPERAND 15
4899 ©BSTS51* 0pORIE  VESTeb*
4908 @9S5752° QUPPRE EST46*
4901 25680 FDOUBLE PRECISION
4992 @05753° Gnleow QEOD41 as7ee H,DBLLSP JOISPATCH TO A DOUBLE PRECISION ROUTINE
4903  005754" 0p0EBD PEE6T72"
4904 B05755° VPOEUB PESTS1®
4905 005756° Gu1A00 VERLTR as720 OFRTYP FRECALL WHICH OFERAND IT WAS
4906 @05751° 0PEUAD DE15447
4907 @e5760" QpARUE 0LSTSA*
4988 ©@@5761° Goleoe weevei a574@ JCREATE A DISPATCH GFFSET, SINCE
4909 25760 JTABLE ADDRESSES ARE TWO BYTES
491 @25762° QplpEd QMEASeS us780 PSAVE [B,C) FOR SINGLE PRECISION
4941 0Q05763° ovieue eeelll as8ee FDOUBLE BYTE OFFSET
4912 PeSTe4’ vnineo BedERe 25820 JINTO (B,C)
4913  605765° 0p0EA0 PEOULY
4914 ©005766° UB1ERD PEPVLL 05842 JCALCULATE LOCATION OF ROUTINE TO GO TO
@05767¢ 0ulpAD PEO3VL 05860 FGET BACK [B,C) FOR SINGLE PRECISION
@oS7Te* GnioAn  LE01Te 25880 FGET THE ADDRESS
4917 0@5771° Oplewe PEOL4S 25900
4918 ©eSTTR" Gplede ©VERl1ab 85920
4919 0@5775° 0P1P0w  BED1ST 25942
QOST74°* VB1P00 0VEBSS) 25960 FAND PERFORM THE OPERATION, RETURNING
25980 710 RETAOP, EXCEPT FOR COMPARES WHICH
4922 28000 JRETURN TO DOCHP
Qegz22
26040 THE FAC 1S DOUBLE PRECISION AND THE STACK I8 EITHER
26060 INTEGER OR SINGLE PRECISION AND MUST BE CONVERTED
26050
005775¢ Avipon BEO305 26100 ACDBLI PUSH B ISAVE THE STACK VALWUE TYPE
B05776" @01000 Q@315 26120 CALL VIOV AF IMOVE THE FAC INTO ARG
BB5T77° Ba0BE0  BEST3Lx
00bBB0* VPROUR BUSTST®
0e6pAl’ PALPER  BLB361 26140 POP P5H JPOP THE STACK VALUE TYPE INTO [A)
@obpR2’ 001RAD  BEAR6E 26160 STa VALTYP IPUT 1T IN VALTYP FOR THE FURCE
GoeRRs’ 0RR0OD BE1543°
PO6pA4* PABpAR QLSTTT*

T

[o2mil st EvgLin

FROUTINE
@ubpAS’ 9ple0D VEB376 ISEE IF ITS SINGLE, SO WE KNOW
©¥0epAL" QOVROD  BLALRA

FHOW TO POP THE VALUE OFF
vabpaT " Balene @eeldle SNGDBL FIT*S SINGLE PRECISION
96010 VPABAD DVST43"
6UbG11" 0NORUD  BELERS®

150 DO A POPR / CALL MOVFR
vospnie’ dulvel  LLPS4L L] PPOP OFF THE INTEGER VALUE
@06p15" 0olvow @e0B4R FACLO FSAVE IT FOR CONVERSION
@ebe14t Gopebe  DL1e37°
Bo6n15* BNdROL RELLE*
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4947 DUBBI6® VOLVAD  BLASB3 96320 Inp SETUBL PSET IT UP
4946 P@6BITT PRDPCD  BL5750°
4949 0Me6p2Q’ PeNE0U QLEULY’
4950 06340 )
4951 @6360 ) THIS IS THE CASE WHERE THE STACK 18 SINGLE PRECISION
4952 96382  j AND THE FAC 15 EITHER SINGLE PRECISION DR INTEGER
4953 as4ee
4954 ©eep21’ epleee AL@31S 48420 STKSNG: CALL FRCSNG TCONVERT THE FAC IF NECESSARY
4955 0Qubp2e’ Bebwds OUSS554w
4956 VE6RAST PRUEOD AL6ELT’
4957 B26Q24* Bp106G 0LASVL 26440 POPR JPUT THE LEFT HAND OPERAND IN THE REGISTERS
4958 ©ob@RS* 091000 0ores2l
4959 ©@e6@26’ @p100@ QLELAL 26460 Lxl s 8NGUSF JSETUP THE DISPATCH ADDRESS
4960  Aeep2i’ Beveve 0LATRA4L*
4961 ©DP6E30* GpPW0D BLebR2"
4962 06480 JFOR THE SINGLE PRECISION OPERATOR ROUTINES
4963  ©006G31* 001000 QUA3BS 76580 JDISPATCH
4964 vo6Q3C" BORRER BUSTS6’
4965 006u33* YpOR0D ALebRT’
4968 #6520
4967 26540 THIS IS THE CASE WHERE THE FAC IS SINGLE PRECISION AND THE STACK
4968 96560 IS AN INTEGER,
4969 96580
4970 ©@6@34* @plp0a  QVB341 26660 ACSNG: POP H JPOP OFF THE INTEGER ON THE STACK
4971 ©obu3d’ Geioda 00@315 26620 CALL PUSHF ISAYE THE FAC ON THE STACK
4972 ©06036* BuOGUD QVSS5TH
4973 P66A37* BeBERA QubW3e’
4974 M06Q4D* WO100@ QVB31S 26640 CALL CONSIH JCONVERT [H,L] TO A SINGLE PRECISION
4975 W0bD4L’ B00ERD  VEAREOR
4976 Po6Q42* B0WEYD  QUeW3E’
4977 Wbbol FNUMBER IN THE FAC
$36043* @ploED ALB31S 86680 MUVRF FPUT THE LEFT HAND OPERAND IN THE REGISTERS
VP6O44* PROERD QE3Z6LE
06645 QpORED  AL6EEL"
©e6046* 0elo0o QUE34L 26700 f FRESTORE THE FAC
@eba4T" dplevn  abdede #6720 FAC=1 TFROM THE STACK
BR6E50" VaVPAD BUI6AL"
PP6@51" CeAERE DL6LA4*
@06052° 081080 OUASAL 26740 H
Q06055 Q01000 VVAL4E 26760 FACLO
©V0EAS4” 0PA0RD QLLEIT*
Q06nSS* 0pALED  QUERSE*
0ebnS6* bploed PCE303 SNGDO> JPERFORM THE OPERATION
V26057 QDRNNG GPbER6*
VEb060® BEUAUE DLEUSA*

PELEIN 96820

86840 LENGTH=2,<

26860

06880

06900 VALTYP3> FASSUME THE VALUE WILL BE NUMERIC
n06061* BelveD  0UAS2T #6920 1
avemee’ Guiven 0ves32 86940 FIN 7IF NUMERIC, INTERPRET CONSTANT
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SePR  BO6ALST VEPEUD BYSETew
PO6R64" BRRUAD  DE6LST®
006B65* UOIPAD VEASLS ISLET JVARIABLE NAME?
0esp66’ Bavpnw  Pe36L2°
ABbR6T " DpABON BUELE3?
0e6aTR* 21RO REdS22 1SVAR JAN ALPHABETIC CHARACTER MEANS YES
Be6RT1" GPOROD PEL1L4"*
PeepTe" BEvEOD BB6VEE"*
©0eBTS" Opleup ©BeB3Te PLUSTK JIGNORE "+"
QBb0T4* GaRean QUARSE
0860757 Bnleop ovelle EvVAL
“R6BTE" OpARAD  QL6U61"
0OBPTIC VODRRD BL6RT1"
0es100* Quleup QUB3Te 1"y™ AS LEADING C
Vee101°* 0O0EOE V0056
FCONSTANT?
©U61He" 0pLleAD PLB3Le
©V061PS" PACRAD BELLESH
0UB1P4" DPORUD BO6AT6!
0e6105* 0alodn 0e03Te MINUTK INEGATLON?
QobLa6t Bnopee 00RES1
AveLB/* V01000 BLd3ie DOMIN
Q06110° 0POPUE VE6146*
B6611]1" VOVEUOL BR61B3*

Tiew

STRING, <
QobL12¢ @Biean VD376 CPI 34 JSTRING CONSTANT?
Au61L13* dgvean abREd4e
woei14r Polpan De@SLR iz STRLTI> JIF SO BUILD A DESCRIPTOR IN A TEMPORARY
006115¢ 0A00UD VRT640"
061167 POBRAD @E611E8*
FDESCRIPTOR LOCATION AND PUT A POINTER TO THE
FOESCRIPTOR IN FACLD,

[Pemalt EvaLia

LENGTH, <
@0b117° OP1BAD  PeB3T6 cP1
Qv6120¢ 0U0EUD BEYRA6
096121° @01EAD  PeB3LE Ji NOTER»
406122° 0p00AL Pp64LR’
006123¢ PEPEAD BL6115"

NOTTK JCHECK FOR "NOT™ OPERATOR

87300 FUNCTS, <
0861247 BULEAB @UA3TE 07320 CP1
V@615 ©EREND AUBeds

Pee126* @pleow  Q0A3LE aT340 FNOOER>

0e6127* B0PeDE AUTE43*

0¥6130* VOVERY Buelae’

0e61317 P0LE0D AVOS26 a7360 ONEFUN JIS IT A FUNCTION NAME?
Vue132* A0VEVE DLEZeR

006133* Bplodw Ge@322 @T380 ISFUN FFUNCTIONS ARE THE HIGHEST
0e6134* VoPELD 0V6ZR4’

V@6135¢ 0oVedw QL6127°

FNTR TUSER=DEFINED FUNCTION?

BT40@ INUMBERED CHARACTERS ALLOWED
0T4c0 150 THERE IS NO NEED TO CHECK
Q7440 JTHE UPPER BOUND

V136" Golpbp  QUe3ILT ¥Td46@  PARCHRK: SYNCHK FONLY POSSIBILITY LEFT
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SE53 UVW6137* QUUNUD AUBLSL
554 118 A FURMULA IN PARENTHESES
S¢55 @Q0614¢’ 61000 0EE31S CALL FRMEVL JRECURSIVELY EVALUATE THE FURMULA
5656 @36141' Q0AGON DLS336*
5057 @66142° 20AVPD QR6134°
5958  @e6145' wpilped  0LOs1T SYNCHK  ")"
5659 @u6144¢ 20000  QUOUSL
@06143* velvee w0es1l RET
Ba6146"
EXTENC, <
CALL EVAL> JNO = OPERATOR IN THIS CASE
EXTFNC, ¢
Peb146" VE1PAD  OUBE26 MVl 0y125 JA PRECEDENCE BELOW =
Cus147t B0BRED VBBLTS
JBUT ABOVE ALL ELSE
066150 BR10ED  PLB31S CALL LPOPER 150 = GREATER THAN UNARY MINUS
006151 0EURRU BES34L"
PB6152* Bp@BLE  Guel4L”
0e6153¢ @p1vA0  B0AES2 LALD TEMP2> JGET TEXT POINTER
Qub1547 @pBERE MBL16BS*
V26155 ©0e0Be BLe1S1®
Pee156® BpiNUD QLO34S PUSH H
LENGTH=2,%
vU6157¢ BB1200  AUA31S CALL VNEG>
©00b166* BeA0WE ACBPEAG*
2ab161° BoBeed VBe1S4*
LENGTH=2, <
CALL NEG> INEGATE THE FacC,
wob16e” JFUNCTIUNS THAT DON*T RETURN
JSTRING VALUES COME BACK HERE
LENGTH=2,<
STRING, <
CALL CHKNUM>>
006162° 201000  BEOSAL POP H
©26165% 0B1000 QURS1L RET
Qu6164* Wplowe LEB31S CALL PTRGET JGET A POINTER TO THE
006165 QeU0ED OLe505"
Pubibe! 0pACEE DLeled’
JVARIABLE IN (D,E)
UB6167° @P10BA  BUA3AS PUSH H JSAVE THE TEXT POINTER
STRING, <
XCHG JTRANSFER THE POINTER AT THE VALUE
JINTO [H,L)
CALL HOVFM> JSETUP FAC WITH VARIABLE VALUE
STRING, <
@e6170° VA1RGE QU353 XCHG JPUT THE POINTER TO THE VARIABLE VALUE
JINTO (HyL), IN THE CASE OF A STRING
JTHIS IS A POLINYER TO A DESCRIPTOR AND NOT
JAN ACTUAL VALUE
@06171" Boleer BUBE4E JIN CASE IT*3 STRING STORE THE POINTER
@06172° PUDED BUL63T*
@n61TS* DRUDEY PEE165*
1T0 THE DESCKIPTOR IN FACLO,
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5106 08248 IFE LENGTH=2,<
5167 @ue174® Gplodn 0PEO31S a8260 CALL GETYPE JFOR STRINGS WE JUST LEAVE
5108 206175° 9pPPOE QE63ET’
51€9 006176’ QuAwdn 0E61TR*
5118 @06177° Op10AR PEOSB4 aB280 CNZ VHOYFH> JA POINTER IN THE FAC
S111 096200 VPBUOD PEOUBE*
5112 0e62a1° 0pAEME BE61TS*
5113 ussee LENGTH=2,<
5114 us32e VALTYP
5115 a8342 A
S51te CEELT] MOVFH>> FIF NOT,ACTUALLY TRANSFER THE VALUE INTO
5117 A8380 JTHE FAC USING [H,L) AS THE POINTER,
5118 006202° Ba1ARG  BEB34) as4ew JRESTORE THE TEXT POINTER
5119 0e6203" Ovileww 0LEGSLL LLLEL] RET
5120 006204° Golowe AER0R6 8440 ISFUN: MVI
5121 0U6205° 0RAVAD VEVLEE
5122 @eeees’ eplove pveosvei a8460 RLC PHULTIPLY BY 2
5123 ©06207° Q01000 Q0117 n8480 MOy c
S124 @0e2107 0R1020 000385 28500 PUSH FSAVE THE FUNCTION # UN TnE STACK
S125 ©@6211° 0P100D 0VE03217 28520 CHRGET
5126 08548 IFN STRING, <
S127 @v62127 DP10A0 PEB171 28560 MoV AC FLOOK AT FUNCTION #
5128 [TTTEN @8588  NUMGFNZ32wLASNUM=2#ONEFUN+1
006213* VOLEBE  BBASTE 28600 cPl NUMGF N PIS IT PAST LASNUM?
Bu6214° Dndenn 060851
B0b215° vnluny B3R 98620 Je OKNORM FNO, MUST BE NORMAL FUNCTION
#06216* 2pE0UE DUbRS1?
@06217° QPOVBY PE62R0*

Tiow

n864D
Q8660
A8660
08700
agrea
08740
Q8760
08760
28800
CLLEL)
LTEIT)
28860
28880
p89p@
28920
28940
08960
CIEL]
@9000
Veb220’ Qplewe PvesLT 29020 SYNCHK " (" TFIRST ARGUMENT ALWAYS
©¥Ub221° VAVPUD ©VRBUSE

MOST FUNCTIONS TAKE A SINGLE ARGUMENT,

THE RETURN ADDRESS QF THESE FUNCTIONS IS A SMaLL ROUTINE

THAT CHECKS TO MAKE SURE VALTYP IS @ (NUMERIC) AND POPS OFF

THE TEXT POINTER, S0 NORMAL FUNCTIONS THAT RETURN STRING RESULTS (I,E, CHRS)
MUST POP OFF THE RETUKN ADURESS OF LABBCK, AND POP OFF THE

TEXT FOINTER ANU THEN RETURN TO FRMEVL,

ToRwl st Eidrin

THE S0 CALLED "FUNNY" FUNCTIONS CAN TAKE MORE THAN ONE ARGUMENT,
THE FIRST OF WHIGH MUST BE STRING AND THE SECONU OF WHICH

MUST BE A NUMBER BETWEEN @ AND 256, THE TEXT POINTER IS

PASSEL TO THESE FUNCTIONS S0 ADDITIONAL ARGUMENTS

CAN BE READ, THE TEXT PUINTER Is PASSED IN (D,E),

THE CLOSE PARENTHESIS MUST BE CHECKED AND RETURN 18 DIRECTLY

TO FRMEVL WITH (H,L] SETUP AS THE TEXT POINTER POINTING BEYOND THE m)n,
THE POINTER TO THE DESCRIPTUR OF THE STRING ARGUMENT

15 STORED ON THE STACK UNDERNEATH THE VALUE OF THE INTEGER

ARGUMENT (2 BYTES)

09040 ISTRING == SECOND INTEGER
wesb222* 9@10AD @LE315 290860 CaLL FRMEVL JEAT OPEN PAREN AND FIRST ARG
0e6223° Bp0RAR BUS336’
096224° BOORGL QkEZ16’

BASIC MLS 8uAb GATES/ALLEN/DAVIDOFF MACKO 47(113) B3112 10-3EP=75 PAGE 21=13
F3 MAC b=SEP=64 83111 FURMULA EVALUATION CODE

5159 0062257 ARLEAE AUB317 29080 SYNCHK 44 1TWO ARGS SO COMMA MUST DELIMIT
S16p  Ce622e’ Vpleen QUOVS4

Slel D@6227¢ @ple0n @U@315 #9100 CALL CHKSTR JHAKE SURE THE FIRST ONE WAS STRING
5162 ©26230° 0POEHD  BL4164%

5163 ©06231* 20000A VP6223*

5164  V06232° 0A1060 0LBSSS #9120 110, E)3TXTPTR

5165 40@6235¢ @uleul VALS2 09140 JGET PTR AT STRING UESCRIPTOR

S1be  W26234* Q0AGOD VVIE3T*

5167 B@6R35* 002QUE 0B6230"

S168 ©@06236¢ AU1GV0  GVO34S 29160 JGET FUNCTION #

5169 29180 JSAVE THE STRING PTR

5170 0w6237* Gplube L0345 89200 H JPUT THE FUNCTION # ON

S171 906240° 0p100Q 0WE3S3 #9220 CHB 11K, L) 3TXTPTR

5172 ©@p6241° @a1pUE  ©@L@315 29240 BETBYT 1 LE)aVALUE OF FORMULA

5173 Qv6242° VROV @11620°

S174 006245 vAORER P@6234°

S175 006244* 0plepw  PLR3S3 289260 JTEXT PUINTER INTU (D,E)

5178 89288 JIH, L) =INT VALUE OF SECOND ARGUMENT
S177 @06245¢ @010AD VUQ34S 29300 ISAVE INT VALUE OF SECOND ARG

5178 #9320 3 IR, L) SFUNCTION NUMBER

5179 ©06246° 001000 QEA3NS #9340 JHP FINGO> JUISPATCH TO FUNCTION

S180  @06247° BUOVNE ekbeTe’

5181 @0625e! @pauAd vUeE4E’

S182 0062517 Apipnp 20@315 #9360  OKNORM: CALL FARCHK JMAKE SURE 115 THERE,

5163 ©06252¢ 200000 BL6136"

5184 ©@06255° 0pUEOD BLe24T’

5185 09380 JREAD THE FORMULA INSIDE

51&6 89400 JAND MAKE SURE ITS FOLLUWED BY ")n
5187 096254° dplpEp QVA343 a9420 XTHL JIH,L)3FUNCTION # AND SAVE TEXT POINTER
5186 09440 IFE LENGTH=2, <

5189 29460}

5199 #9482  § CHECK IF SPECIAL COERCION MUST BE DONE FOR ONE OF THE TRANSCENDENTAL
5191 #9500  j FUNCTIONS (RND, SG@R, COS, SIN, TAN, ATN, LOG, AND EXP)

5192 09520

5193 0uv6255* 2rlehw QAvALTS 29540 MOV '
5194 o00016 #9558  BOTCON3s<SGRTK=UNEFUN>#2
5195 @06256° PE1RMD @UAST6 29560 P1 BOTCON JLESS THAN SGUARE RUOOT?

5196 0P6257° VEURPG @UAL16

5197 @v6R60' 0P1VER QD332 29580 Jc NOTFRF JUON*T FORCE THE ARGUMENT

5198 wue2e1' VpoRED DUe2TR"

5199 Que2ez’ 0pDuEe GeeRSE’

5200 200¢35 TOPCON==ATNTK=UNEFUN2#2+

5201 @Ub263’ 0pIPe EUD3T6 cPI TOPCON JBIGGER THAN ARC=TANGENT?

5202 QDb264" BPVDLD VUBE3S

5203 AV6265° VAIRAD UDASLS PUSH H JSAVE THE FUNCTION NUMBER

5204 Q06266* 0P1VED PEB334 (-] FRCSNG JIF NOT, FORCE FAC TO SINGLE=PRECISION
5205 @pe2el’ Veduew @Ueb2ex

5206 (V62TO" BEODAD BUbe6L"

5207 @V6RTI® 0U10ED OEB34L POP H IRESTORE THE FUNCTION NUMBER

5208 Qub272’ NOTFRF2 »

5209 @p62Ta’ VeleRe BUBL2L Lxl 0, LABBCK JRETURN AUDRESS

5210 wu6273* Qpoveo ousled’

5211 p62T4® 00Un0E GUkE6T!

§ [A)=FUNCTION NUMBER
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S52lg WP6R75* Bpleae veds2S 9720 PUSH ] ITMAKE THEM REALLY CUME BACK

5213 806276 UALEAR AVEURL 09740 FINGO: LXI B FUNDSF TFUNCTION DISPATCH TABLE

5214 0@62T7° @EORAR PU@LI03"

5215 ©06300° 0pANAN PEE2TS*

5216 ©We3e1’ opleun peALL 29760 DAD 8 FADD ON THE OFFSET

5217 2978602 LENGTH, «

5218 29800 PUSHH

5219 #9820 160 TO THE ADDRESS POINTEL TO BY (H,L)
5220 @9840

5221 006392¢ Unlowe VEE1L6 09860 JFASTER THAN PUSHHM

S222 0063@3* ouleor @PAL4S 29880

5223 ©@@6384" @oleop 200146 w9900

5224 ©W63@5" VNP0 POV1S1 09920

5225 P@6326° UnlE0D BEBSS) @9940 160 PERFORM THE FUNCTION

5ee6 09960 LENGTH=2,<

5227 09980
3eab 10000
5289 1veze

I
i
i GET THE VALTYP AND SET CONDITION CODES AS FOLLOWSH
i FALSE SE
5230 10038 !
i
i
i
i
i

CONDITION CODE E T

5231 10060
5232 10060
5233 10080
5234 10100
5235 10120
5236 ©96307° GOlVap VedETe 10148 GETYPE: LDA VALTYP JGET THE VALTYP
5237 ©0@6310° 00VAOD PV1543°
5236 ©006311* Peveve 06T’
5239 w@ee31e’ wvaleew Qwesle CPI1 PSET GARRY CORRECTLY
5200 ©96313° 000GA8 BLOLLE
Sed4] ©VP6314* 9ALEVE QEBLTS [ FSET THE DTHER CONDITION COQES CORRECTLY
2063157 9ALPAB 0COGTS DCR } WITHOUT AFFECTING CARRY
©Q6316* AALAAD  @RAUTS DCR
5244 0@6317¢ @alpen 00e311 RET>

SIGN INT=2 STR,SNG, DBL
1ERO 5TR=3 INT,SNG,DBL
0DO PARITY SNG=4 INT,STR,DBL
NO CakRY DBL=19 INT,STR,SNG

T

[PRmal st EsqLin

IFN LENGTH=2,<

5247 IFN LENGTH, <
5248 OR3 Xw0 *01900,"0366 T"ORI" , FLAG AS "OR"
5249 FAND USE CQMMON “AND" CUDE
5250 AND3 XRA A TFLAG AS "ANDM
5251 ANDCONZ
5252 PUSH PSW
5253 1EN STRING, <CALL CHKNUM>

CALL DEINT JGET (DyE)SINT VALUE AND CHECK SIZE

FOP PSW
5256 XCHE JIH,L)SINT VALUE

POP 8 JGET HIGH ORDER OFF

XTHL JPUT INT VALUE ON
5259 JGET LOW OF SECUND ARG OFF
5260 XCHG JID,EY=L0W OF SECONU ARG
5261 CALL
S262 PUSH
5263 CALL JGET (D E)SINT VALUE

POP
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5265 10e6d iOF FIRST ARG AND ChECK SIZE
Seee 16680 POP 108,C)=INT VALUE OF SECUND ARG
5267 18700 MOV J[AJSLOW OF SECOND ARG
5268 16720 Lxl JSETUP JUMP ADDRESS
5269 10740 INZ JLIT WAS "OR® SO FINISH UP
5270 19768 ANA JAND TWD LOW ORDERS
5271 10780 MoV ISAVE ANSWER IN [C)
5272 10800 MOV J[A)SHIGH ORDER SECOND ARG
seis 16820 ANA J [A)BHIGH ORDER OF ANSWER
5274 10840 PCHL JFLOAT ([A,C] AS ANSWER
5275 18862 ORFIN; ORA JOR TWO LOW ORDERS
5276 10880 MOV ' ISAVE ANSWER LOW ORDER IN (C)
5277 19900 MOV ' ) (A)SHIGH OROER SECUND ARG
5218 18929 ORA 0 JOR TWO HIGH ORDERS
52719 L1940 ) [A1BHIGH ORDER OF ANSWER
5280 16960 PCHL JFLUAT (A,C) AS ANSKER
5281 16980 FINREL: LXI HePTOORL IMAKE [W,L] POINT AT OPERATOR ADDRESS
5282 11000 IFN STRING, <
5283 11220 VALTYP I8TURE VALUE TYPE AS LOW
5284 L1040 JORDER BIT OF [E)
5285 11060 Ay JGET RELATIONAL MEMORIES IN (A)
5286 11080 iMOVE CaRRY BIT IN
5287 11108 Eph> IKEEP THIS BYTE IN (E)
5288 11120 STRING, <MOV E,0>
5289 11140 (1% Dy100 JPRECEDENCE OF ALL RELATIONAL
11160 JOPERATORS IS 160
111802 MOV A8 1 (A} =PRECEOENCE OF OLD OPERATOR
11200 CHP 0 ISEE WHETHER TO APPLY OLD OPERATOR
11220 RNC J1F DLD OPERATOR HAS EQUAL OR GREATER
11240 JPRECEDENCE THAN IT MUST BE APPLIED
11269 Jnp DUPREC JSEE IF TIME TO APPLY
11280 JAND IF NOT SAYE INFO ON THE STACK
11300
11320 PTOORL: ADR(DOREL) 1ADURESS UF RELATIONAL
11340 JOPERATOR APPLICATION
11360 JROUTINE
11380
11400 TIME 10 PERFORM A RELATIONAL UPERATOR
11420 [C] CONTAINS THE BITS AS TO WHICH RELATIONAL
11440 OPERATOR IT WAS (1F STRINGS ON
11460 LOW ORDER BIT SAYS WHETHER 1T WAS STRING OR NOT)
11480 1
11560  DOREL: MOV Ay 1GET MEMORIES INTO [A)
11520 IFN STRING, <
115482 ORA
11560 RAR> JCARRYSWHETHER WAS STRING OR NOT
11580 POPR PFOP OFF LEFT RESULT
11600 PUSH PSW JSAVE WHICH OPERATOR LT WAS
11629 STRING, <
11649 CALL FCOMP> 100 A NUMERIC COMPARE
11660 STRING, <
11680 CatL CHKVAL FSEE IF VALTYP MATCHES
11700 JCARRY AND SET ZERD IN THE
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5318 11720 INUMERIC CASE
5319 11740 LXI H,DOCHP JLOME BACK TO CUMPARE
53¢0 11760 PUSH H
5321 11780 Jz FCOMP 100 NUMERLIC COMPARE
Size 11800 XRA A JSET VALUE TYPE AS NUMERIC
5323 11820
5324 11840
5325 11860
5326 11880
5327 11900
5328 11920
5329 11940
5330 11960
5531 11980
5332 12000  IFN LENGTH=2, <
12920 STRCHP: PUSH '] JSAVE DESC, POINTER TO FIRST 8TR,
12040 CALL FREFAC JFREE THE FACLO STR
12960 POP ] JKESTORE 18T DESC, POINTER
12080 PUSHM FSAVE LENGTH
12109 PUSHM 1SAVE POINTER
1e12e CaALL FRETMP JFREES 18T DESC, POINTER
12148 CALL MOVRM $1ByC) POINT AT FIRST CHAR
12160 FE) HAS THE LENGTH
12180 POP L] JGET 2ND CHARAGTER POINTER IN H
12200 XTHL IGET 2ND CHARACTER COUNTER IN L
12220 HOV DyL> ISAVE IN D
12248 IFE LENGTH=2, <
026320° 09100 BEA31S 12260  STRCMP: CALL FRESTR JIFREE UP THE FAC STRING, AND GET THE
Boe32)’ Apvo0n 0104317
€06322° VRPBUE PO631’

VALTYP>>>

51
STRING, <

z

THE FOLLOWING ROUTINE COMPARES TWO STRINGS

ONE WITH DESC IN (D,E) OTHEK wITH DESC, IN [FACLO, FACLO+1)
420 If STRINGS EQUAL

A=377 IF B,C,0,E POINTER FACLO

A=y TF 8,C,D,E ,LT, FACLO

12282 JROINTER TO THE FAC DESCRIPTOR IN (H,L)
Pu6325" dnlpue 0VeelTe 12360 ApH FSAVE THE LENGTH OF THE FAC STRING IN [A)
@06324* Poleoun Q0ALAS 12528 H
¥66325" B0l000 @Uo1ie 12342 JSAVE THE POINTER AT THE FAC STRING
12342 TOATA IN (8,C)
205326° 0p1P00  DeIL43 12360 H
0063277 0al6A0 BV106 12380 ByM
006330 001e0p @UB321 12400 [ JGET THE STACK STRING PUINTER
©W@6331" Qpledn V0365 12420 (] JSAVE THE POINTER AT THE FAC STRING DATA
@pe332’ Anlevo ©E@36D 12449 PSH JSAVE THE FAC STRING LENGTH
V@633 Anle0R QVB3LS 12460 FRETHP PFREE UP THE STACK STRING AND RETURN
0V06334* B0VEOR D1P440"
©e6335T PPVEAR @L6321°

[Pewelt Evdroan

12480 JTHE POINTER TO THE STACK STRING DESCRIPTOR
12500 FIN (h,L)

Qe6336* Bolowa 0BE321 12520 POP T (D) SLENGTH OF FAC STRING

DU63371° @0lowe @wvel3b 12540 Hov FIEI2LENGTH OF STACK STRING

VA6340¢ 201000  AVIVAS 12560 INX

VE6341* 201090 QU116 12580 MOV 11B,CI=POINTER AT STACK STRING

0e6342° B010PR  QLALAS 12600 INK

0e6345¢ @010 QLElee 12620 Hoy

P06344¢ dploee @03341 12640 POP TGET BACK 2ND CHARACTER POINTER

V06345° Bplove QVBLTS 12660 CSLOOP: MOV FBOTH STRINGS ENDED
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5371 @U6346° 091000 0QUB26R 12650 ORA JTEST BY OR?ING THE LENGTHS TOGETHER
@063547¢ Golede 0Ce310 12708 RZ JIF 80, RETURN WITH A ZERO
006350° A0l0e0 @UeLTe 12720 MOV JGET FACLO STRING LENGTH
A06351° 281068  QUAR6T 12740 ORA JIF 1T ENDED, OTHER MUST NOT HAVE
0063527 VB1088 PRAEST 12760 CHA FMAKE =
@06355¢ QB1002 QU310 12760 RL JTESY
06354* Q@100 BUARST 12800 XHA A JMUST NUT HAVE BEEN ZERU, TEST CASE
006355 2p1000 ©U0ETS 12820 CHP E JOF 8,C,0,E STRING HAVING ENDED FIRST
AB6356° PAlUER AGRETH 128409 INR A JRETURN WITH A=y
GEL357* 201080 BOB32D 12869 RNC JTEST THE CONDITION
12880  jHERE WHEN NEITHER STRING ENDED
Qa6366" Velewe  BOBE2S 12908 DCR 0
096361* 201000 @00E35 12920 DCR E
00b362° Uplowe @00E12 12948 LOAX ] JGET CHARACTER FROM B,C,0,E STRING
VB6363' Cplobe BUBeTE 12900 CHP L JCOMPARE WITH FACLO STRING
H
8
c

JOECREMENT BOTH CHARACTER COUNTS

Bub364* BPIDOE BLDE4S 12980 Inx JBUMP PUINTERS (INX DOESNT CLOBBER CC®S)
©06365¢ V01000 ACBEDS 13008 INX
BU6366* BAlLEAY eoB31R 15220 Jz
906367* 200UME BUE34S"

WB63T0* PEUEVD  AUE334°

Ye6371° vAl@RR QOBLTT 13049 cHe JHERE WHEN STRINGS DIFFER
0@6372* 201060 BUASYS 13060 JHP SIGNS> JSET (A)] ACCORDING TD CARRY
Yub373* KP0N0E BUREAUN

Qub3T4° 2p@nee  AUe36T*

JIF BOTH THE SAME, MUST BE MORE TO STRINGS

13088 IFN LENGTH, <
006375¢ Vplevl BLRLT4 13108  DOCMP: INR A 1SETUP BITS
V06376 vplpee @ea2l’ 13120 AoC A J4=LESS 2=EQUAL 1=GREATER
P06377¢ 201000 BUR3B1 13140 POP 8 IWHAT DID HE WANT?
00400’ @plave @vR24W 13160 ANA 8 JTANY BITS MATCH?
@u64aL’ aplove @ea3ee 13180 ADl 255 IMAP @ 10 B
©d64e’ 20000 BOB3TT
P06405° 2p1008 BeRe3T 13200 s88 A 1AND ALL OTHERS TO 377
13220 LENGTH=2, ¢
Q064n4’ DB100E  @OD315 13240 CALL CONIA## JCONVERT [A) TO AN INTEGER SIGNED
W0b4eS* QePERe BURLEUw
U646’ apvave @oe373°*
©ob4pT" avlpde Bedles 13260 ELL RETAQP> FRETURN FROM OPERATUR APPLICATION
@0641B" VpERPRE  BUS3IS54*
006411 0PRPDE V645’
15280 LENGTH=2, <
13300 Jmp FLOAT IMAKE FAC=[A] SIGNED
15320 JCOULD FALL INTU FLOAT BUT MESSY [SAVES
13340 PTWO BYTES)
13360
13380  NOTERD MVI 0,98 JNOT" HAS PRECEDENCE 90
13400 CALL LPOFER §60 PERFORM
13820 IFN STRING,<CALL CHANUM> JMAKE SURE ITS INT
13440 CALL OEINT JGET VALUE IN [0,E}
15460 MOV AE
13480 CHMA FCOMPLEMENT
13500 MOV Coh 1(C) LOW ORUDER OF ANSWER
15520 MOV AyD
135490 ChA JCOMPLEMENT HIGH ORUER 100
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5424 13560 CALL GLVACF FFLUAT [A,C] AS RESULT

5425 13580 FOP 8 FTAKE RETURN ADURESS OF FRMEVL

5426 13609 JHP RETAQP>> JOFF AND RETURN TO THE RIGHT

5427 13629 PPLACE S0 THE TEXT POINTER

5428 13640 IWILL GET SET UF TO wWHAT IT WAS

5429 15660 TWHEN LPOPER RETURNED,

5439 13680 LENGTH=2,<

5431 09e412" V0LE0D  @UABRL 15700 MV 0,90 1"NOT" HAS PRECEDENGE 90, S0

5432 0064137 0EROOD BRV13R

5433 ©R6414° PNLGOD  BOVSLS 15720 CALL LPOPER JFORMULA EVALUATION IS ENTERED WITH A DUMMY

5434 ©@6415" BO0EUR QE5541°

5435 @@6416’ @p0O0OR AV64L0*

5436 15730 JENTRY OF 9@ ON THE STACK

5437 V64177 PULEOD BUESLS 13740 CaLL FRCINT TCOERCE THE ARGUMENT TO INTEGER

S436 UW64R0’T VWAREUD BESSTIH

5439 V64217 VEVEUD VEEHLS'

S544p wvee422* ppipud @e@1?S 13762 MOV AL JCOMPLEMENT tH,L)

5441 0¥6423° Daleow  0ERLST 13782 CHA

S4dz  ©O6424" B0LeEGR 0LRLST 13800 MOovY LA

S443  VU64R5* PALEUD BERA1TH 15820 HOV Ay

Su44  Dvb420f BNLEOD  VERBST 13840 CHA

5445 we642i’ 0alpwn  ©eB147 15860 MOV Hy A

5646 006430 dplevr 00AL42 13880 SHLD FACLO TUPDATE THE FAC

S447 @06431° Po0e0R GE1637°

5448 ©U6432' QODHUD NV6LRL*

PY6433° BRlee @eR3el 13900 POP TFRMEVL, AFTER SEEING THE PRECEDENCE

13910 JOF 90 THINKS IT IS APPLYING AN OPERATOR
15915 780 IT HAS THE TEXT POINTER IN TEMP2 SO

T

Be6434" BplpnR  0LA3R3 13929 RETAOP IRETURN TO REFETCH 1T
0864357 POBERL PBS3SE’
@B6Y436* BODBUD AYEL3L’

[Pamld Esdiin

14842
14044
14846

1
i ODANDOk APPLIES THE "AND" ANU "OR" QPERATORS
i AND SHOULD BE USED TO IMPLEMENT ALL LOGICAL OPERATORS,
14048 J WHENEYER AN OFERATOR 1S APPLIED, ITS PRECEDEWCE IS IN (8],
14250} THIS FACT I8 USED TO UISTINGUISH BETWEEN MAND" AND "OK",
14252  J THE RIGHT HAND ARGUMENT IS COERCED TO INTEGER, JUST AS
140564  § THE LEFT HAND ONE WAS WHEN IT WAS PUSHED ON THE STACK,
14056 i
Pe6437¢ @010V VLR35 1426@  DANDDR: PUSH ] ISAVE THE PRECELENCE "OR"=70
VU6A40* BULRYE  @R@31S 14080 CALL FRCINT JCOERCE RIGHT nAND ARGUMENT TO INTEGER
VOb44L* BVBA0N GU6E20R
Lebau2* BRDREE WO6435*
VAk443?* BOlove QUB36) 16100 PSW 1GET BACK THE PRECEDENCE TO DISTINGUISH
14120 JWAND® AND MOR"
066444" 90100 OPO32Y 14140 0 JPOF OFF THE LEFT HAND ARGUMENT
V96445¢ B016V0  QUE3TH 14160 70 iSET ZERU FOR "URW
Vebaub? Bo00OPO 0VB1RL
Qobaai* aoleea auelTs 14180 JSETUP LOW IN [
w640’ 8p auesie 14200 J00 "OR" 1F PRECEDENCE wAS 78
Beb4S1? B00ePR 0Ve463’
VE6AS2Y BPBOVA PL64dL’
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SY47T 0064537 0plaed A0B245 14229 ANA

5476  (G06454* 0A10WO  VEB1ST 14240 MOy

5479 @06455' 2p1DA0 Q00174 14260 MoV

5480 ©B64S6® VB1LA0 @VV242 14280 ANA

5461 ©0e4s?’ 0pleee eeeldT 14300 MoV

5482 Qu64k0* QalREA  A0B303 14320 Jnp JRETURN THE INTEGER [H,L]
34B3  Ppba6l’ PpU0B0 @ERLEew

5464 AV646ET VAAPA0 PBEHS1"

5485 14322 7 AS THE MANDYED RESULT
5466 00b4e3* 2P1PAB VU265 14324 ORA

5487 006464’ 0RIBEC AUOLIST 14526 MOV

5488 @GuedkS’ Dplpve @URL1T4 14328 MOy

5489 @0b4ke’ Bplude 0UO26R 14330 ORA

5450 @ue4s7" BR1GRE BUBLAT 14332 MOy

5491 UR64TE" DE1pAE AUD3DS 14334 JhP JRETURN THE INTEGER [H,L]
5492 2064T1° VAPROE BUL4ELN

5493 0064T2* veoveR @A0e46L1°"

5494 14336 7 AS THE "OR"ED RESULT
5495 14340
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5496 1436@  SUBTTL DIMENSION & VARIABLE SEARCHING
5497 006475° V1000  PEOUSS 14388  DIMCONZ DCX H JSEE IF COMMA ENDED THIS VARIABLE
5498 0064T4% A0lowl vess2i 14400 CHRGET

5459 @0o475* Q0ipne  AUE3LE 14420 RZ 1IF TERMINATOR, GOOU BYE

5500 006476 01p00 @GOSLT 14440 SYNCHK 44 PMUST BE COMMA

5501 ©P6ATI* GEOROD POPUSH

5502 14442

5503 14444 THE "DIM" CODE SETS DIMFLG AND THEN FALLS INTU THE VARIABLE
5504 14448 SEARCH ROUTINE, THE VARIABLE SEARCH ROUTINE LOOKS AT

5505 14448 QIMFLG AT THREE OIFFERENT POINTSE

5506 14452

5507 1a452 1) IF AN ENTRY IS FOUND, DIMFLG BEING On INDICATES

5508 14454 A "DOUBLY DIMENSIUNED® VARIABLE

5509 14456 2) WHEN A NEW ENTRY IS BEING BUILT DIMFLG'S BEING ON
5510 14458 INQICATES THE INOICES SHOULD BE USED FOR

5511 14462 THE SIZe OF EACH INDICE, DTHERWISE THE DEFAULT
5512 14462 OF TEN IS UsED,

5513 14464 3) WHEN THE BUILD ENTRY CODE FINISHES, UNLY IF DIMFLG IS
5514 14466 OFF WILL INDEXING BE DONE

5515 14468

5516 @0e5p0* Bulvde @veLRl 14478 Lxl B,DINMCUN PPLACE T0 COME BACK TO

5517 ©906501° B00EU0 QE64T3I’

5518 0065082° QuAY0L BEEAT]"

5519 B065@3° BR1AUL  VOB3LS 14452 PUSH ]

5520 @06S04T 00100R PEO366 14500 XWD “0100¢0,"0366 FRORI™ NON ZERD THING

5521 14529
5522 14540

o

i}
J ROUTINE TO READ THE VARIABLE WAME AT THE CURRENT TEXT POSITION
5923 14560 1 AND PUT A PUINTER TO 1TS VALUE IN (D,E), (H,L) IS UPDATED
5524 14580 1 TO POINT TO THE CHARACTER AFTER THE VARIABLE NAME,
5525 1468@ ] VALTYP IS SETUP, NOTE THAT EVALUATING SUBSCRIPTS IN
5526 14620 } A VARLIABLE NAME CAN CAUSE RECURSIVE CALLS TO PTRGET 50 aT
5527 14640 i THAT POINT ALL VALUES MUST BE STORED ON THE STACK,
5528 14660 |
5529 0065057 001P00 PUPEST 14680  PTRGET: XRA A FMAKE [A)=0
5530 06506 Q01200 WUACE2 14700 STA DIMFLG JFLAG IT AS SUCH
5531 ©p6507¢ PopePE 001542°
3532 Mee510’ eoppow ve501"
5533 @U6511* P@ALEYE PYA1R6 14720 Moy By IGET FIRST CHARACTER IN (8]
5534 ©06512¢ 0AlEPR ¥6aSLS 14740 PTRGTR2: CALL ISLET fCHECK FOR LETTER
5535 BP65137 VE0AAD @e3b12*
5536 0M86514¢ Puowoe 0065AT’
5537 ©e6515* Gulpde @0e332 14760 Je SNERR FMUST HAVE A LETTER
5538 006516* pPEbE 0QvRLTe*
5539 D@6517¢ ABEOE QL6513°
5540 VU6520¢ PRlEYo AEALST 14780 XRA A
5541 @we521* eeledr QwelLT 14800 MOV CyA FASSUME NU SECOND CHMARACTER
5542 14820 LENGTH=2, <
5543 14840 STRING, <
5544 14860 STA VALTYP>> FOEFAULT 1S ZERU (NUMERIC)
0P65227 VALE0D PeR32T 14880 CHRGET JGET THE FOLLOWING CHARACTER
14900 LENGTH, <
14920 INC NUSEC> JONLY NUMBERS ALLOWED
14940 LENGTH, <

(Femth Enmrian
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5549 BU6S523* 031000 0BA332 14960 Jc ISSEC FCARRY SET BY CHRGET IF CHARACTER IS
S550 #06524° BuB0EA  MLE534°
5551 vwe525* @Quevud PLeSie’
3552 14980 TNUMERIC
5553 #06526° 0p1G0A 0LE31S 15009 ISLET FSET CARRY IF NOT ALPHABETIC
5554  B06S27¢ BpREYE PL3b1R*
Q26536 BoW0PE QL6524*
©06531* @oinee QLE332 15020 NUSEC> JALLOW ALFHABETICS
“06532" Apldede QLES4T*
006533° @pdERd QLeS2T*
VE6534* BA1PEE @UELLT 15048  ISSEC: MOV Cy A JIT IS A NUMBER==SAVE IN C
606535¢ Pp10ed oue327 15068  EATEM: CHRGET FLOOK AT NEXT CHARACTER
15080  IFN LENGTH,<
206536* 001060 @0A332 15100 Jc
©a6537* 2p0Q00 VL6535’
GR6540° AW0PRY  @L6532"
406541° 201000 BLB31S 15120 CALL ISLET
006542° PUANED BE3612°
V06543 pe0cew  0B6S3T*
W06544° Bolvbe Bvd32e 15140 JNC EATEM> FSKIP ALPHABETICS
006545 BpORBO BBE53S’
2065467 BEUPEY DL6542"
Bu6541" 15160  NUSECH
15160  IFE LENGTH=2, <
@eb5471°* vpleeo O0voeal 15200 Lxl D HAVTYP TSAYE JUMFS BY USING TURN ADDRESS
PPhS56" @pRRPE DLESTA’
V06551° 0EPEAD WN6545°
W86552¢ @n10ea QVA3ES 15220 PUSH
VB6SSS* B0l000  AveL2e 15240 L1 TASSUME ITS DOUBLE PRECISION
006554° 0PAUAD QUAE1D
@P6552° 001060 BLA3Te 15260 FCHECK THE CHARACTER
@06556° BAORAR  BURLLS
@06557* @B108d BUAS10 15280 JWHEN WE MATCH, SETUP VALTYP
A065606° VPIDAD PEAL26 15500 JCHECK FOR INTEGER
VU656 VEODLE MLRERZ
@u6562* 201000 @wRsTe 15320
VU6Se3* CpANED @BLE4S
P6564° B0lpde BUO31V 15340
006565° @P10PE PURER4 15368 JCHECK FOR STRING
UB6566" BRINGE BURSTE 15380
006567¢ BROBED QUALGY
Q06570 Beluee 000310 15400 Ré
006571* Galpee @LoER4 15420 INR 0 ISINGLE PRECISIUN IS THE LEFAULT
GR65T2% BalpdRp  BURES3 15449 peX h FNO MARKING CHARACTER
@R65TS* VUIBAE @OR311 15460 RET JGET RID OF RETURN ADDRESS
@065T4" BEIBEE @uRlTe 15482  HAVTIYPD MOV 4,0 PSETUP VALTYP
UBeSTS* Belube @URL6E 15500 STA VALTYP
206576¢ VPAVEE Q01545*
QuesSTT* vevede @ves50*
Mubene® Balpde @@U32T 15520 CHRGET> IREAD PAST TYPE MARKER
15549 LENGTH=2,<
15560 STRING, <
15580 su1 LEL) 718 IT & STRING?

EATEM 7SKIP NUMERICS
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5602 15600 INZ NOTSTR JIF NOT VALTYP ALREADY=OQ
5603 15620 INR A T LAY =1
5604 15640 STh VALTYP IFLAG THIS AS A STRING
5605 15660 RRC FMAKE ([R)®128
5606 15680 ADD ( JMAKE (A]=SECOND CHARACTER
5607 157¢0 Moy Coa FBACK INTO (C) wITH STRING BIT ON
5608 15720 CHRGET JGET CHARACTER AFTER "§"
5609 15748 NOTSTR: »»
5610 15768 IFN LENGTH, <
5611 Y@b6Ri’ Valeoe @weLTE 15780 LOA SUBFLG JGET FLAG WHETHER TO ALLOW ARRAYS
5612 @ebeac’ PudeGn 00l1edl’
5613 Qebed3! Aadavd @U65T6*
S614 ©0A66A4’ URLAAD DLAESB6 15800 > JADD ONTO CHARACTER
5615 15820 CP1 LId ] JARRAY PERHAPS (IF SUBFLG SET NEVER WILL MATCH)
5616 086605’ Puleup QUESTE
5617 0ebede’ BudavD V0OLSE
08667 0nle00 P0@3Le 15840 Ji ISARY FIT I8
Q066107 DU00AD BY6T45°
2e6611* Bo0ewB AvbbL2*
15800 LENGTH, <
Cebelet BulEep OLBRST 15860 XRA A FALLOW PARENS AGAIN
006615 0leUE  AVOW6E 15969 STA SUBFLG> JSAVE IN FLAG LUCATION
0466147 0QVEUD ©BL1601°
¥86615° @UBPOD AL6LLE”
CLLTS CL FIC T TR 15920 PUSH H JSAVE THE TEXT POINTER
15960 s LENGTH=2,<
Bebe1/ " Baledy @eB1Te 15960 Hov A, D ALUE TYPE INTO [A]
0066RLT 0AL0EV  BLYRESE 1599@ LHLD VARTAB 7 LH,L1sFLACE TO srmr THE SEARCH
©06621° BN0OAD QE1621°
BobhRE" 0ROBOR  AU66L14’
006623* @Qplevn 0035 16000 LUPFND3 PUSH Paw JSAVE THE VALUE TYPE
Vp66R4* Buleve @LB353 16220 6 JID,E)3POINTER INTO SIMPLE YARIABLES
0Bbe2S* DOLEVE AVOUSE 16040 ARYTAB }[H,LYSEND OF SIMPLE VARIABLES
Veb626’ BOPBDA 0U1623*
PEbE21" 2p0EOe OB6621*
VB6E3Ut BALEMD  AVES4T 16060 COMPAR JSEE IF THE END HAS BEEN REACHED
0e6e31* Bolege 0LB34) 16080 POP i (Ml =VALTYP
Aebe3e® Yplpoe @Aee3le 16160 Jz JCOULDN'T FIND IT, SO MAKE A NEW ENTRY
00633 AOPROD ML66T1’
006634* 0REDE V6626’
0ab6357 @nlose @CBV3E 16120 LOAX JGET THE VALTYP OF THIS SIMPLE VARIABLE
Qvbe36’ Golown wWLals? 16140 MOV JSAVE S0 wE KNOW HOW MUCH TO SKIP
VR6631° B01A0D QLRRTH 10160 CHP JCOMPARE WITH QUR VALTYP
VobR4Y® BDLOVD 0DPURS 16180 InX
0ebb4L* P010AD QUO3B 16200 INOT RIGHT KIND == SKIP [T
Doeb42’ BOLO0D VEE66E"
BE6R43? D0U0ODD L6633’
Bobh44? B0loVE  QALBL3R2 16222 JIA)=FIRST CHARACTEK OF THIS VARIABLE
Bobaud’ 0L00E BEIET) 16240 c JSEE IF OQUR VARIABLE MATCHES
0ebL4b” QulE0e @UB3LE 16262
0B664T" PADOVR 006BEA"
©R6L50" 00VAND  AU6LAC’
Ve6651* @nlove GBBL2S

[PRreld EUALLAT
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5655 @¢6652* BP10MA GVBEL3E 16308 LDAX [} §SEE IF SECOND LHACRACTER MATCHES
5656 @U6653° 001e0n  @LERTO 16320 CHP

5657 406654’ @01ped QUe31e 16340 Jz FINPTR JTHAT WAS IT, ALL OUNE

5656 0E66557 B0BGO0 GUbTd2"

5659 WYbe56’ ERADUED Vwbb4l”

S6b6p @A6KS57* B@10AQ  MABETEL 16360 "0100@,"076 P"HVI A AROUND THIS InX SINCE THE POINTER
5661 16389 J18 ALREADY INCREMENTED

Se62 Bu66HQ* @nlnew  VEve2S 16408 NOTITL: ]
5663 Gekesl® 2R1aR0  @UELRS 16420 IN D
5664 UBbeLE’ DO10B0 BEO1T4 16440 A 1SKIP OVER THE

5665 16460 JCURRENT VARIABLE SINCE WE DIONTT MATCH
5666 16460 JSAVE THE VALTYP IN [A)

5667 @065 VA1NOM BLELLL 16500 He@ Ilﬂ,L]lMJMB{H OF BYTES TO SKIP
S6EB  QRbE64T VAANER BUAEAY

5669 006665° 0pludd @ERE3L 16520 DAD 0 1ADD ON THE POINTER

5670 006666° @R1PPQ BUO3DS 16549 JHP LUPFND JAND SEARCH SOME MORE

5671 G0666T* BRAVED BU6L23*

S672 00bkTE" DOMAVD QEB6HS55*

5673 ©0e6T1! ©elD@A @@0305 16560  NOTFNS: PUSH JSAVE THE LOOKS

5674 Gu66TE’ G0l0E0 0E0114 16560 Moy H 7 1B,CI=LENGTH OF THIS VARIABLE
5675 Q066T3* 00luAd 0UE1AT 16600 Moy 118150

Sb76 B0LAT4’ @AIVED PUO3WS 16620 PUSH JSAVE THE VALTYP ON THE STACK
S677 @066T5* VAILRD DUOELS 16640 INX JMAKE THE LENGTH INCLUDE

5678 16660 JTHE LODKS T0G

5679 QuebTe’ 0V10EQ PUVKDS 16660 INX B

5660 @066TI' 0A10NG  0ROKAS 16700 INXK 8>

5681 16720 LENGTH=2,<

5682 16730 LHLD ARYTAB JPLACE TO STOP SEARCHING

5683 16740 XCHG

5684 16760 LHLD VARTAB JGET THE PLACE TO START

5685 16780  LOPFNL: COUMPAR ISEE IF WE ARE THERE

5666 16800 Jz NOTFNS JCOULDN*T FIND Mls VARIABLE
5687 16820 150 MAKE KOOM FOR

5688 16840

5685 16860 118 THIS VARIABLE THE ONE?
5699 16880 [

5691 16900 INOPE

5692 16920 J B

5693 16940 5ul JTRY SECOND CHARACTER MATCHING
5694 16960  NOTIT: H

5695 16980 Jz JTHAT WAS ITJ

5696 17000 M JSKIP OVER THAT ONE==NOT IT
5697 17029

5698 17040

5699 17260 H

5760 17080 J LOPFNU JTRY AGAIN

5701 1716@  NOTFNS: PUSH B JREMEMBER WHAT THIS

5102 17120 JVARIABLE LOOKS LIKE

57¢3 17140 LxI By6+SCO0E> JTHE AMOUNT TO SHOVE

57104 17160 JEVERYTHING UP BY

5705 @067p0’ Qplod0 PUBWSE 17160 LHLD STREND JTHE CURRENT ENU UF STORAGE
ST06  006701° PUONPD W6L625*

5707 @067RE’ VPOVOY PU666T*
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STeB WA6TES® DP1ORE PEAS4S 17200 PUSH H ISAVE THIS #
S7T09  @UATA4’ OR1UKG  PEBEIL 11220 0AD (] JADD ON THE AMOUNT OF SPACE
5710 17249 JEXTRA NOh BEING USED
5711 @uelad’ dulude we03@l 11200 POP (] JPOP OFF HIGH AUDRESS TO MOVE
5712 Va6TO6" OP16LLD ©UAS4S 17280 PUSH H iSAVE NEW CANDIDATE FOR STREND
ST13 ©0e7H7* BQ1uve  VYa31S 17309 CALL BLTU I1BLUCK TRANSFER AND MAKE SURE
5714 @UKTIO® QVROPE 0P2VB5'
ST15 ¢ee711® ORGONe WEbTEL*
5716 17320 IWE ARE NOT OVERFLOWING THE
5717 17340 ISTACK SPACE
026712 Q01000 BVA3AL 17360 H i (HyL)=NEw STREND
@UeT13" Op1QVE BeRL4e 17380 STREND PSTORE SINCE wAS OK
©U6714* ADBRVE @GL1625°
@ne715* Qp0pVe 006710*
17400 JTHERE wAS ROOM, AND BLOCK TRANSFER
17420 JWAS DONE, SO UFDATE POINTERS
BU6T16" QR10RE BUBL4V 17440 MOV HyB iGET BACK [HW,L) POINTING AT THE END
006717 DU1ove BBALS1 17460 MOV L,C JOF THE NEW VARLABLE
Ges720f DP1OLE  VUAV4E 17480 SHLD ARYTAB JUPDATE THE ARRAY TABLE POINTER
©ubT21* DpBReY Vple23’
vebT2e" @povwd PE6TIA"
6UbT25* 0pludp  BLOLS3 17500 ZERUEK: DCX H J(H,L) 1S RETURNED FOINTING TO THE
0R6TR4% AD1E0D QLALLE 11520 Myl M0 JEND OF THE VARLABLE 50 WE
©@6725* WBORBY  AUALEE
wabT26" Anlove BROS4T 17540 COMPAR §2ERO BACKWARDS TU [D,E] WHICH
Po6727* deleve vedlez 17560 JINZ ZEROER JPOINTS TOU THE START OF THE VARLABLE
AU6T30" BpBowe deeT7a3"
HWae73L" Ppepoe BEe721°

7l

17588 LENGTH=2, <
Qub732* 0p10VE BUAS21 17600 POP [} FLE)ZVALTYP
©@06735° 0nluke BUOLES 17620 MoV 1€ JSTORE AS PART OF THE LUOKS
006734" Oplgde  00AV4S 17640 INX H>
@o6735" 0plove oeds21 17660 PUP
00b736* 2010V  BED163 17680 MoV MyE JPUT DESCRIPTION
Be673/° 0P10BE DBERLAS 17700 INX
006740° 201000 BUAL6E 171720 Mov M0 JOF THIS VARIABLE

17740 FINTO MEMORY

17760 IFE LENGTH=2,<
©e6741" Pulede DL@353 17780 XCHG FPOINTER AT VARILABLE INTO [0,E)
6ébT742" Gplede Bewwas 17800 FINPTR: INX 0> JPOINT AT THE VALUE

17820  1FN LENGTH=2, ¢

17840 INX H

17862  FINPTR: XCHG> JVARIABLE PUINTER INTO [D,E€)
Q06743 Bulede @eB34l 17880 FOP L JIRESTORE THE TEXT PUINTER
006TA4* BBLEG0 BOBS1Y 17908 RET

TPemcld Budren

17940 MULDIM, <
17960 PUSH 8 JREMEMBER WHAT VARIABLE LDOKS
17968 TLIKE

18000 STRING, <

18020 PUSH H ISAVE THE TXTPTK

18048 LHLD DIMFLG TILISDIMFLG [HI=VALTYP

18060 XTHL> FPUT VALTYP AND DIMFLG ON THE STACK
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5761 18080 FAND RESTORE THE TEXT POINTER

5762 18100 IFE STRING, <

5763 18120 LOA DIMFLE FSINCE THIS CALL 18 RECURSIVE

5764 18140 PUSH PS> FUIMFLG MUST BE SAVED ON THE STACK

5765 18160 CALL INTIOX JEVALUATE THE INOEX INTO [D,E)

5766 16180 SYNCHR ") " FMAKE SURE HE CLOSEL IT

5767 16200 IFN STRING, <

5168 18220 XTHL FIL) SDIHFLG [H]=VALTYP

5169 18240 FTEXT POINTER ONTO THE STACK

5110 18260 SHLD DIMFLE ISAVE BUTH VALUES BACK

57171 18260 POP H> FRESTORE THE TEXT PUINTER

5172 186360 IFE STRING, <

5173 18320 POP PSW FGET DIMFLG OFF THE STACK

5174 16340 STA DIMFLG> JRESTORE IT

5175 18360 XTHL FIMyL) GET VARIABLE DESCRIPTOR

3776 18380 FTEXT POINTER IS PUT ONTO

5177 18402 TTHE STACK

57178 18420 XCHE 1D, E) sDESCRIPTUR

5179 18440 TEHpL) BINDEX

5780 18460 04D H JMULTIPLY BY 4 10 GET

5783 18480 0AD H FBYTE OFFSEY

s782 16500 PUSH H TSAVE THE INDEX

5783 18528 LHLD ARYTAB JPLACE TO START SEAKCH

5784 18540 XWD 01900, I"LXI B," OVER THE NEXT 2

5185 1856@  LOPFD2: POP 8 FUB,CISLENGTH OF LAST VARIABLE

57186 18560 DAD B JSKIP OVER LAST VARIABLE BY ADDING ITS

5787 18600 FLENGTH ONTO (H,L

5768 18629 XCHE FIDyE] GET CURRENT SEARCH POINT

5769 18640 PUSH H FSAVE THE VARIABLE LOOK

5190 18660 LHLD STREND 7BET PLACE TO STOP

5791 18680 COMPAR TSEE IF WE ARE THERE

3792 187600 XCHG TIH,L) GETS SEARCH POINT

5793 18720 POP D 1POP OFF YARIABLE LOOKS

5794 18740 JZ NOTFDO TCOULDN®T FIND IT

5795 16760 PUSHH JPUT ON LOOKS OF YARIABLE

57196 18780 JWE ARE EXAMINING

5197 18800 XTHL JPUT (H,L] ON THE STACK AND

5798 18820 JLOOKS OF VARIABLE WE ARE

5799 18849 FEXAMINING INTO (H,L]

5800 18860 COMPAR 11S THIS THE VARIABLE
18880 POP JPOP OFF SEARCH POINTER
18900 PUSHM JPUSH LENGTH OF YARLABLE
18920 JBEING EXAMINED ONTO THE STACK
18940 INZ LOPFD2 JIF NO KATCH,60 LOOK SOMEMORE
18960 LoA DIMFLG P18 THIS VARIABLE TRYING TO BE
18989 FDIMENSIONED AND ALREADY
15000 ORA A JEXISTS?
19020 nv1 E,ERRDD TTHATS ERROR ERRDD
19049 INZ ERROR
19060  MAKDFN: POP 0 JPOP OFF LENGTH OF THIS VARIABLE
19080 Dex [} JOECREMENT LENGTH SU WE CAN
19100 JJUST LOOK AT *CARRY® AFTER
19120 JCALLING COMPAR
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3868
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5674
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5876
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5878
5879
5860
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5685
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CULYLY A

DvbTa4"

CLLY LM
nebT66"*
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19140
19160
19180
192v@2
19220
19240
19268
19280
19300
19322
19340
19360
19380
19400
19420
19440
19460
19480
19500
19520
19540
19562
19580
19600
19620
19642
19660
19680
19700
19720
1974@
19760
19788
19800
19820
19840
19860
19880
199¢0
19920
19942
19960
19980
2u0ee

20840

NOTFOD?

NUTOIM:

ZERIT2:

XTHL

COMPAR
Myl
JNC

POP
0AD
POP
XCHG
RET

MOV
Inx
MOV
INX
LxI
LA

POP

E,ERRBS
ERROR

ME

H

M0

H

0, SCOVE+44
DIMFLE

A
NUTDIM
o

o
REASON

STREND
[

H

M2

ZERIT2
MAKDFN>

FTRADE POINTER AT VARIAGLE WITH
FINDEX INTO THE VARIABLE

FSEE IF INDEX IS5 700 BIG
FTHATS ERKOR ERRBS

FSINCE LENGTH REALLY HAS AN
FEXTRA ONE ADDED 1O IT

PIF INDEX=LENGTH DOESN®T CARRY
FHE I8 IN TROUBLE

JPOP OFF POINTEK AT VARIABLE
JADD IT TO THE INGEX

1POP OFF TEXT POINTER

FTEXT POINTER INTO LH,L]
FVARIABLE POINTER INTO (D,E)

JPUT LOUKS DOWN

JDEFAULT SIZE IS5 1@
JTARE WE DIMENSIONING

JPOP OFF INDEX
TPUT INDEX BACK DN

FPUT LENGTH DOWN

IMAKE SURE WEfRE NOT RUNNING
TINTO THE STACK
ISETUP NEW STOURAGE END

JTFINLSH UP
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20960  SUBTTL MULTIPLE DIMENSION COOE

20100 FN
2uiae
2uiue FORMAT OF ARRAYS IN CORE
2vled

20180 DESCRIPTOR

MULBIN, <

20200 LOW BYTE = SECUND CHARCTER (20@ BIT IS STRING FLAG)

291060
ULEULTY
LLELITY
Apooee
2pl100e
©e1D0
ULELET
201020
2eivwa
delnoo
LELLT]
LLLIL)
voleve
CLETTL
veivae

B@108e

001000
0e1020
2eiva0
deleoe
Bpleve
veleue
0ABENE
0e1000
LT
LLLITT
Be1066
CITLED)
081080
LLETD
LTI
(VLD
veloee
08080
PeVBRD
[T

00345
80005
ve1542°
0ueT30*
wop343
pUdvee
Qapvew
AUR325
900305
900315
pu3ez2”
aueTart
EITELES
(AT ELYY
200353

vov3ses

CILETEY
¥UR353
neBe74
dwoiat
BuRiTe
200376
200654
Bunsie
9ue154*
20e157"
PUBS1T
A00ES 1
LPUILT
BUL6QS*
@06175"
CLUELE
Qovoae
Be1542*
veToEe "
Brasas

2u2ae
20240
20260
2u28e
20508
20320
20340
20360
20388

20499
20429

2004409
20460
2048a

2u508
20520
20549
20569
28580
20600
20620
20640
20668
2ee8e
20700
20720

20749

2¢7e0

20780

2e8u@
2vsdae

20840

NUMBER OF DIMENSIONS 1 BYTE
FOR EACH DIMENSION STARTING
(2 BYTES EACH)

HIGH BYTE = FIRST CHARALTER
LENGTH QF ARRAY IN CORE IN BYTES (DOES NOT INCLUDE DESCRIPTOR)

THE VALUES

5ARY:

INOLOP:

PUSH
LHLD

XTHL
MVI

PUSH
PUSH
caLL

POP
POP
ACHG
XTHL
PUSH
ACHG
INR
MOV
MOy
(31

Jz

SYNCHK

SHLD

POP
SHLD

PUSH

WITH THE FIRST A LIST

OF THE MAX INDICE#1

DIMFLG

bye
0

B
INTIOX

nyw

TEMP2

H
DIMFLG

JSAVE DIMFLE AND VALTYP FUR RECURSION

JTEXT POINTER BACK INTO In,L
ISET # DIMENSIONS =@

JSAVE NUMBER OF DIMENSIONS
ISAVE LOOKS
FEVALUATE INDICE INTO (b, Ed

JPOP OFF THE LDOKS

1[A) = NUMBER OF DIMENSIONS SO FAR
JI0,E)=TEXT POINTER

P (M, L) =INDICE

JPUT THE INDICE ON THE STACK

JIH LI SVALTYP & DIMFLE

JRESAVE VALTYP AND DIMFLG

7 L) STEXT POINTER

FINCREMENT # OF DIMENSIONS

# (D) =NUMBER OF DIMENSIONS

JGET TERMINATING CHARACTER

74 COMMA S50 MORE INDICES FOLLOW?

71F 80, READ MORE

JMAKE SURE IT ENDED PwOPERLY

JSAVE THE TEXT POINTER

JtA,L1 = VALTYP & DIMFLG
PSAVE VALTYP AND GIMFLG

ISAVE NUMBER OF DIMENSIONS

TPRmlt EgriaTio
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5913 20860 I
5914 20880 7 AT THIS POINT [B,C)sLUDKS, THE TEXT POINTER IS IN TEMPZ,
5915 20908  j THE INDICES ARE ALL ON THE STACK, FOLLOWED BY THE NUMBER OF DIMENSIONS,
5916 2e920 |
5917 @0Te11* ouiewe QLOLSE 2n940 LHLD ARYTAB F(H,L1=PLACE TO START THE SEARCH
5918 @7@le’ PReedd 001623’
5919 ©07315° 0ReOPD Ve7Ld6"
5920 @07A14° 0P1gUD  0OBLT6 20960 XwD ~01908,~076 JUMYI A," AROUND THE NEXT BYTE
5921 @0T215° veledu QEYE31 20988  LOPFDAt DAD 0 JSKIP OVER THIS ARRAY SINCE IT°S
5922 21000 FNOT THE ONE
5923 @@Tele’ deledn 000353 2182¢ XCHG 710, E)3CURRENT SEARCH POINT
5924 ¥@TR1T° VRLE0D  VBRUSE 21940 LHLD STRENV 1GET THE PLACE 10 STOP INTO [H,L]
5925 @0TP20" ORVERD ©VL1625°
5926 welo2l® vpeene vevuie’
5921 @o7g2e’ vpioup ©E0353 21050 XCHG 1M/ L) 35EARCH POINT
5928 00Te23* Qpleve QER347 21060 COoMPAR ISTUPPING TIME?
5929 21080 LENGTH=2, <
5930 ©0Te24° VAleUB QVEBRTe 21100 LDA VALTYP>
5931 @#uTp25* @ue0OR VE1543°
3932 00Te2e’ eeeedw welu2e’
5933 00Tp2/" Belewo 0LB3i2 21120 Ji NOTFOR TYES,COULDN®T FIND THIS ARRAY
5934  ©OT030° 0pRUND VET104"
5935 @07T031° Vpowap PETV25"
5936 21140 LENGTH=2,<
5937 00732’ ovloue ©Ev2Te 21162 cHp M
5938 00T7u33* Anlove 0EgLLS 21180 N ]
5939 ©B7@34° Oplee 0EO3dE 21200 INZ NMARY2>
5940 0@TA35° VPBVND PETESE’
5941 0@7H36° VeVEND VETE30"
5942 @@T@3/' Pulewe vL@1?e 2124@ Mov A FGET FIRST CHARACTER
5943 ©07040° Gpivee V071 21264 cHP [ ISEE IF 1T HATCHES
5944 B@Te41° Golo0p QLG43 21280 Ing H
5945 @B0Tpace* PelaNe VoB3ee 213002 INZ NHARY L FNOT THIS ONE
5946 @BTA4S" QRUEVe PETESL*
S947 00T044" WaGELe veTB35*
5948 #@Te4S* velpwe  veelre 21320 JBET SECOND CHARACTER
3949 @@Tade’ vulppe wBLaeTe 21340 5 TANUTHER MATCH?
5958 21360 IFE <
5951 ©@Tp4i’" Qelpee  BedLTo 21380 0100U0,"076 FSKIP ThIS INCREMENT WITH "MVI A,"
5952 Q0705¢° 00ledD  @UVEdS 21480  WMARY2: H>
5953 @@7u51¢ @plewn  @e0U4S 21420  NMARY1:Z " JPOINT TO SIZE ENTRY
5954 weluSe’ Golebw @u@ile 21440 E,M JID,E) =LENGTH
5955 PU7p53* WelEdn 00ED43 21400 H 10F THE ARRAY BEING LOOKEQD AT
5956 ©UIB54° VRleep BLRl26 21480 04H
5957 ©87055° 01PAD DCALAS 21500 H
20TpSe* @aleen Qeasve 21520 LUPFDA JIF NO MATCH, SKIP THIS ONE
@uTp57* @ovove AuTeis®
5960 Polpel’ Bebpow  GUTE43*
5964 21540 TAND TRY AGAIN
5962 ©V@7ubl’ P@LONE BLVLTR 21560 DIMFLG JSEE IF CALLED BY "UIN"
5963 0@Teee* 2@Peen 0Vu1S42°
5964 Q0ATN63' Pp0eOB VEOTEST*
veTeed* eeleve ocezel 21580 1ZERD MEANS NO

FSEE IF THE VALTYPS ARE THE SAME

ToRwilt BudLiaTiod
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596k  DATB6S? APLE0D QBAU36 21600 (1% E,ERRDD J"00UBLY DIMENSIONED" ERROR
S967 0O7u66* AR0A0E ABEV12
5968 weTuel’ ealepre Quesec 21629 ERRUR
5969 weTaTe’ @plpos QL2192°
5970 ee7arl® dovena ou7Tve2*
5971 21648
5972 21660 TEMPR=THE TEXT POINTER
5973 21680 WE HAVE LOCATED THE VARIABLE WE WERE LOOKING FOR
5974 21700 AT THIS POINT [M,L] POINTS BEYOND THE SIZE TO THE NUMBER OF DIMENSIONS
2172@ THE INDICES AKE ON THE STACK FOLLOWED BY THE NUMBER OF DIMENSIONS
5976 21740
veTaTe’ Ve1pUp VUesel 21760 POP PSW i [A)aNUMBER OF DIMENSIONS
QBTaTs® erloen  woveTe 21788 CHP M JHMAKE SURE THE NUMBER GIVEN NOW AND
5979 21800 1AND WHEN THE ARRAY WAS SET UP ARE THE
5980 2182¢ ISAME
5981 00ToT4* @nlvee @v@312 2184e GETODEF 1JUMP OFF AND READ
0RTATS’ BEBEVE PUT245°
BeTaTe’ BOALOR VETETE"
21860 JTHE INDICES,,.,
oviarr* éelvde  QGEL36 21880 E,ERRBS J"SUBSCRIPT OUT OF KANGE"
@u7100* BpAvED AVAE1L
607101 001060  ©0@303 21900 ERROR
BeT102° BRULND PL2182°
007103 VRORED OUTETS'
21920
21940
21960
21980
22000
220820
22nad
22069
22080
22100

HERE WHEN VARLABLE LS NOT FOUND IN THE ARRAY TABLE
BUILDING AN ENTRY?

i
i
i
i
i PUT DUWN THE DESCRIPTOR
i SETUP NUMER OF DIMENSIONS
i MAKE SURE THERE 1S5 ROOM FOR THE NEW ENTRY
i REMEMBER VARPTR
i TALLY=4 (VALTYP FOR THE EXTENDED)
22120 3§ SKIP 2 LOCS FUR LATER FILL IN == THE SIZE
22140  ; LOOP: GET AN INDICE
22100 PUT NUMBEK +1 LUAN AT VARPTR AND INCREMENT VARPTR
22188 i TALLY= TALLY » NUMBER+1
22200  } DECREMENT NUMBER=DIMS
ee22e INZ Luop
22240 CALL REASUN WITH [M,L] REFLECTING LAST LOC OF VARIABLE
22260 i UPDATE STHEND
ELELT i ZERD BALKWARDS
22308 MAKE TALLY INCLUDE MAXDIMS
22320 1 PUT DOWN TALLY
22540 IF CALLED BY DIHENSION, RETURN
22360 OTHERWISE INOEX INTO THE VARIABLE AS IF IT
22380 WERE FOUND ON THE INITIAL SEARCH
22400
a97104* 22428 N
22440 1 LENGTHm2, <
0O7104¢ VA1OVR  BLR16T 22460 MOV My JPUT DOWN THE VARIABLE TYPE
6018 @G7105¢ UPICEE BLBR4S 22480 INK H

AaTFDD:
FE
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6019  20T106° UU1GKD BLOL3T 22500 MOV E A

6¢2d  207101° 0R1ORA  VeOVRE 22520 MY I 0,05 PL0,EJ=SIZE OF ONE VALUE (VALTYPR)

6021 B0T110° dpdere QVOVEV

buee 22549 IFN LENGTH=2, <

6823 22560 Lxl Dy SCODE+Y> FINITIALIZE TALLY TU FOUR

6U24  @07111° 0P10EE VYAL6] 22580 Moy My C TPUT DOWN THE DESCRIPTOR

6025 A0T112° UPlEDE VBOLAS 22600 INX H

6¥26  @UT115° AA1APE 0EAL6W 22620 MOV My B

6027  @eT114° @p1epe  APALA3 22640 INX H

buzs BuT115* @nlune @kalel 22660 PUP PSwW 1 [AI3NUMBER OF DIMENSIONS

6029 B0T116" UPlpnE PEDBL2 22680 STA TEMFE PSETUP GETSTK CALL

6030  ©OT117° DRARRE  BUTL24"

6031 @oT120° DPeoRs ©veTide*

6032 @oT121’ dploew BeR31S 22700 CALL GETSTK JGET SPACE FOR DIMENSION ENTRIES

bu33 @oTi22° GpBoue QE2024°

6034 0BT125° DpEoRe 0OTLLT*

6035 WOTi24° Q01000 PRL3S) 22720 PCHL JPLACE TO STORE NUMBER OF DIMENSIONS
6036 22740 JFOR GETSTK AND LATER RECALL

bu37 22760 JLIIMPURE]L PCHL TO CONFUSE DISASSEMBLY
6038 071257 @p10W0 BUOK4Z 22780 SHLD TEMP3 ISAVE THE LOCATION TO PUT THE SIZE
6039 ©8T126° 0pPAND DB1575°

6049 BOT127° OPUPRE DETl22*

6041 22800 1IN

6042  ©OT130° BPIVWD  AEVB4S 22820 JSKIP OVER THE SIZE LOCATIONS

6043 UBT1I31° VRleRE VEOL4S 22840

6uan  @@Ty3e’ Noluwe Ve0lEl 22860 § (B)3NUMBER OF DIMENSIONS

bB4S 22880 JTHLIS DEPENDS ON THE FACT THAT GETSTK
bUdR 22900 JRETURNS ITS ARGUMENT IN (C]

6047 B0T135° 0R10PB VEAL6L 22920 MoV FSTORE THE NUMBER OF DIMENSIONS

6UA4B  BOT134° OR1PBO  D6ANYS 22940 INX H

6049 @wT135¢ oplowe oeeETE 22960 LOPFTA: LDA JCALLED BY DIMENSION?

60Se @bT136° Gedene we1542°

6051 ©0T137° Opeede @e7126*

6052 0UT140° 0R10U0 VDRG] 22980 ORA A

6053 @0T141° 0R10DY WVEDLTE 23300 MOV ApB 1 [A)SNUMBER OF DIMENSIONS

6050 @@T142° OP10EE  BVOKB1 23820 Lx1 By SCODE+1] JASSUME IT8 NOT "DIM"

6055 ©0T143" opouue veELL3’

6056 @07144° DRBEBE DETL36’

6057 ©07145° On1000 VD312 23040 Jz NOTDIM JOEFAULT DIMENSIONS To TEN

6US8 @uT146° PROEEE BBV152°

6059 @0714/° 02O0E0 DVI145*

6ubE  ©LRIL50* Baledr  0EB301 23060
bubl ©BT1517 plone Veowos 235080
b0e2 ©@7152* deleve  QUOlel 23100
606l  CB7153% 0uleo0 ©VUOL4S 23120
60b4  VOT154° DPLOOD BLV16D 23140
6065 @07155¢ PRLPAQ BEOWAS 23160
6066 @P7156° 0A1PUE  BUY36D 23182 ISAVE THE NUMBEK OF DIMENSIONS

66l @071571° 6ploep VY0345 23200 ISAVE THE POINTER INTO THE NEW ENTRY
608 BB7160’ Pple0n PLO315 23220 FMULTIPLY (B,Cl=NEWMAX BY CURTOL=(D,E)
6069 DBTL61*T VOVEDL VVALRER

607TH  Q@T162* PaBEUY QET146°

6071 ©PBT163° OnMLpA0 BUOSSS 23240 §ID,E) sNEW CURTOL

Ziml

roewild Eqren

JPOP OFF AN INDICE INTO [B,C)
JAOD ONE TO IT FOR THE ZERO ENTRY
JPUT THE MAXIMUM DOWN

® o

IVIITTCT
@
=

®
L J
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buTe p@/164f POlpUD VLBI4L 23260 POP JGET THE POINTER INTO THE ENTRY BACK
6073  PET165" Halewe 00ES01 23260 POP JGET THE NUMBER OF LIMENSIONS BACK
6074 DOT166* 0RLEO0 BEBLYS 23300 OCR 8 FOECREMENT THE NUMBER OF DIMENSIONS LEFT
6UTS DBT1677 PRlE0B  BLO3B2 25320 INZ PHANDLE THE OTHER INDICES

evTe wEi170* BePebR GLT135*

6077 pET171* @edepe  auliel*

6078 @2717e’ Gnlove wv@laz 25340 MoV PUB,C)=8I1ZE

6079 827173¢ 001000 QUEIL3 25360 MOV

6880 BOT174% Q016WE QLO3SS 23380 XCHG PID4EISSTART OF VALUES

6681 VET175¢ 2p100G ALEV3] 23400 DAD FLH L) SEND OF VALUES

6@82 @01176’ BuleWD MLA332 23420 Jc 5 JOUT OF MEMORY POINTER BEING GENERATED?
6883  0oT171" Apduen @UTRTT®

6684  @0T200° @PRGND QBTLTV’

bOBS  GATeRl* Aplewd @QBB31S CELLL CALL REASON PSEE IF THERE IS kDOM FUR THE VALUES
bUB6 @IV’ 0VABAA LE2D4S*

687  owlens’ weovea GeTLITI*

6pBB  Ouiens’ vnleve oedLde 23460 SHLo STREND TUPDATE THE END OF STORAGE

eeES  BoT20S’ Wobeer  Aw1625°

6E99  @BY2Po’ BpABLA VUTede’

6091 @BT201’ BP16A0  VVALSS 23480 ZERITA: H FZERD THE NEW ARRAY

6892 @0i216’ 001000 QUAL6E 25500 MVI LIy

6893 @ET211° DOMGND  OVOLAY

0094 wei212? enlove Qves4T 25520 COUMPAR JBACK AT THE BEGINNLING?

6895 @07213° Uplo0n  0VE3R2 23540 INZ ZERITA #NO, ZERO MORE

6896 VeT214¢ NoWEED OVTey!*

6697 ©RT2157 PeReKE GVTceS*

6098 w0l216® BU10PA ALALRS 23560 INX () FADD ONE TO THE SIZE TO INCLUDE

6699 25580 FTHE BYTE FOR THE NUMBER OF DIMENSIONS
610  0p72if* dulpee ovel4T 23600 Ho A F (H13ZERD

6101  007220° 01000 BUeDTR 23620 DIMFLG

b1b2 W0T221° 0AOBHG VIS4’

6103 @0T222* MUURAD  PLT214°

6104 A0T223° @RIBP0D  0U0e6T 23640 FARE WE DIMENSIONING ?

8105 QGT224° VP1VEG AWRRTR 25660 JGET THE NUMBER OF DIMENSIONS

6106  00T225° deoved Buriad’

6107 ©GRT226° G0DOEY @E@TeaL’

6168 201227° @plned BeALST 23680 1LL1 =NUMBER OF DIMENSIONS

6109 ADTR3E' VP1DBO  VEBESL 23700 TLHpL) =NUMBER OF DIMENSIONS TIMES TWO
6110 @p7231* VE10PD BURE1L 25720 TADU ON THE SIZE

6111 23740 JTO GET THE TOTAL NUMBER OF BYTES USED
6112 9p7232° Culoee AUR3S3 23760 FLD,E)=TOTAL SIZE

6113 007233 dulpde QUOESE 23780 TenP3 TPLACE TO STORE SIZE

6114 VBT234° DpAGOD BOL57S’

6115 027235° 0pepEe B@T225*

6116 @BTe36’ NR1MHD AEA163 23800 M,E TPUT DOWN THE SIZE

6L1T  GUTR31° DOIDED  PUBEBAS 23820 H

6L18 GpT240" VE1DPE  ABal6E 23840 "0

6119 007241* Aeluée Qooe4d 23800 H

6120 @aT242° UrlbGE QUB30E 23880 FINNOW

6121 @07243° DEPRLE @UTS3L*

6122 GDT2A4® DROVYE LLTE3W*

6123 23900

6126 23920 AT THIS POINT (H,L] POINTS BEYOND THE SIZE TO THE NUMBER OF DIMENSIONS




BASIC MLS 8p8¢
Ex HAC

@0T245¢
0nT246"
@aT247’
ear2s5a’
007251°
p@T25¢2"*
veT255¢
B@T254°
207255°*
007256*
007257

eoTaee’
o0T261"
BUT262"
aeTa6s*
wol264"
“aT265°
B07266°
07267
oeT210"
werarlt
wetere’
Bar213*
6eT274°
vaT275¢
veT2T6"
weTRTl "
BeT3me”
0a7381"

Qe7302¢
eeT383*
Ce7304"

ne7305"
0Y7306"
CERETTAS
weT310
eeT311"

BASIC MCS n/jdﬁ
Fs

6178 wa7s12*
6179 0@7313*
6180 ©0@7314*
6181 ©BB7315¢
6182 wveTsie’
6163 w7317
6184 w@7320°
6185 wa7321°
6186 0R7322°
aur32s”
vur324*
@e1325°
woT13260°

Qu7sae’
vor327"

007330°
207331°
vuisse’
@0i333°
0E1334"
001335°¢
veT336°

GATES/ALLEN/DAYIDUFF
e=5EP=6d 05211

001008  P60U43
vpleaw  pEoVEL
[ZIPTT R TT T
Qeopae BeT243*
Polepe Veveveb
0p100Y  PEO341
VE1e00  PUB136
Plenn  VeeL4S
opleve @Qeolae
Gn120¢ QeAR4s
uplece Bees4s

VPlonY  0RO365
Yplede 0e0347
Gplove @Bepsee
P0OUL  PETETT"
opeane  veTedlt
0piouw 00345
Paleve Q00315
Ypbpen  PET16lw
0pBE0OY VeT263*
9p1e0e  PeB321
vuleue QeRL3L
@pledn wealel
opleve  veeu?s
0p1eOn  VL@104
0p1000  VEA11LS
opleoe  pee3e’
dovenp Be72s2*
P0BE0Y  duileel’

PUleve  PuenTe
A00RER Av1543°
Bpoeee wo7lee’

POlE00  DVB104
valeve  Qee1Ls
vpleen  Aeeesl
égleve avesae
PEleen  @ehbed

GATES/ALLEN/DAVIDOFF
b6=5EP=b4 03111

fuleve WLe332
Podeva 0w7322*
200000 0VT383°
01800 @PBVSL
001000 QUBS1e
Bpaven  BeTs26’
@pdnee @e7313*
B@loen VEBLS)
001000 VO34
B0a000  BETS26"
voapee  EUTI1T*
QeloLe  @0REllL

RV T ET

beloee @Quoell

ePl0E0 BUB3SS
©O10B0  VUBESE
©vooBYe eUiees’
BnopeY  @B7323°
©oloea BEVESS
0EI0E0  PAV3RT
Be10ER PEBS1L

MACKO 47(113) 93312 10=5EP=T75 PAGE
MULTLPLE DIMENSION CORE

23940 STRATEGY

23=5

23960 NUMDIMENUMBER OF DIMENSIONS

25980 CURTOLER
24600 INLPNMIGET A NEW INDICE

24020 POP NEW MAX INTO CURMAX
24040 MAKE SURE INDICE IS NOT FOO BIG
24060 MUTLIPLY CURTOL BY CURMAX

24088 ADD INDICE TO CURTOL

24108 NUMDIMENUMDIM=1
24129 JINZ INLPAM

24149 USE CURTOL*4 (VALTYP FOR EXTENDED) AS OFFSET

24160
24160 ) INX

H
24200 LXI B, SCODE

24220 XD
24248 INLPHMI
24260 MOV M
24280 Inx

24300 MOV o
24320 INE

24340 XTHL

24360

24380 PUSH PSA
24400 COMPAR

24420 JNC BSERR

“Ulede,~0ze

PUSH H
CALL UmMuLT

POP
0AD

FoP

DCR

MOV

MOV CiL
INZ INLPNM

LENGTH=2, <
[ VALTYP

MACKO 47(113) @3t12 19=SEP=75 PAGE
MULTIFLE DIMENSION CODE

24760 Jc SMLVAL

24800 DAD

H
24820 Jz DONMUL

2u84@ DAD H
24860  SMLVAL: JPO DUNMUL,

24889 DAD
24900 DONMUL ;>
24920 1FN

24940

24960

24989

25000

25028

25040

25068

25068  FINNOW: LHLD TEMP2

251ue
251e8
25140

25188

23=6

FPOINT PAST THE NUMBER UF DIMENSIONS
JCURTOLSZERD

FUMYI D, " ARQUND THE NEXT BYTE
FIH L1= POINTER INTO VARIABLE ENTRY
FIDE)=MAXIMUM FOR THE CURRENT INDICE

FIHy L) SCURRENT INDICE

FPOINTER INTO THE VARIABLE GOES ON THE STACK
ISAVE THE NUMBER OF DIMENSIONS

FSEE IF THE CURRENT INDICE 1S T0O BIG

TIF SO "BAD SUBSCRIFT" ERROR

JSAVE THE CURRENT INDICE
FCURTOLECURTOL®CURRENT MAXIMUM

JTINDICE INTO [D,E)

7ADD THE INOICETO CURTOL

JGET THE NUMBER OF DIMENSIONS IN (A)

PSEE IF ALL THE INDICES MAVE SBEEN PROCESSED
118, C1=CURTOL IN CASE Wk LDOP BACK

JPROCESS THE REST OF THE INDICES

JSEE HOWw BIG THE VALUES ARE

JTAND MULTIPLY BY THAT SIZE

ISAVE THE ORIGINAL VALUE FOR MULTIPLYING
1BY THREE

JHMULTIPLY BY TWO AT LEAST

JFOR INTEGERS AND STRINGS

N0 MORE MULYIPLYING BY TWO

JNOW HULTIPLIED BY FOUR
JIF SINGLE ALL UONE

iBY EIGHT FOR DOUBLES
IFOR STRINGS

JADU IN THE ORIGINAL

FMULTIPLY CURTOL BY FOUK

JPOP OFF THE ADORESS OF WHERE THE VALUES
JBEGIN

140D IT ONTO CURTOL TO GET THE

JPLACE THE VALUE 1S STORED

JRETURN THE POINTER IN (D,E)

JREGET THE TEXT POINTER

JREKEAD THE TERMINATING CHARACTER

TPemitt Esareation




BASLC MUS 8080 GATES/ALLEN/DAVIDOFF MACRO 47(113) @3312 1¢=5EP=75 PAGE 24
[ 6=SEP=64 05311 FRE FUNCTION aND INTEGER TO FLUATING ROUTINES

6207 25200  SUBTTL FRE FUNCTION ANU INTEGER TO FLOATING RUUTINES
bes 25220 IEN LENGTH, <
6209 @UT337" VAlURE PEBLSE 25248  FRE1 LHLD STREND JGET END OF VARIABLE AND TEXT SPACE
6210 @AT340° DRAANA @E1625°
6211 007T341* VeRALR @ETS3e’
6212 Q@34g’ peluve BUD3S3 25260 XCHG JPUT IT IN (D,E) FOK SUBTRACTION
6213 @u7343° Gelove Boww4l 25280 Lxl HySCODE JZERD [H,L]
6214 0AT344° POOEOR QUBVEL’
6215 ©07345° QPUERY BET34G"
6216 GUI3A6" ORIGRE BROVT) 25300 DAD SP JPUT THE STACK POINTER IN [H,L)
6217 25320 STRING, <
6218 25340 LENGTH=2, <
6219 W@T347* dplave Q08315 25360 CaLL GETYPE
6220 @BT350° VPAENR BE6SRT*
6221 @GI351° DEBAVY BUTI44"
6222 @@7352° VEIOPY VB3R 25370 INZ GIVDBL>
6223 QUT353° oepoes AuTsie’
6224 0@7354¢ wedoee @eT350°
6225 25380 F LENGTHRZ <
6226 25400 VALTYP JWAS THE ARGUMENT A STRING?
622 25420 A
6228 25440 Z GIVDBL> INO, GIVE FREE VARLIABLE SPACE
6229 @@7355° veloue @easls 25460 1 FREFAC JFREE UP ARGUMENT AND SETUP
623  P07356* apAuve @lo434’
6231 0@T357° BEOURNG BOT353*
6232 25480 JT0 GIVE FREE STRING SPACE
6233 @U7360° Q01000 BEBS1S 25500 GARBAR2 iD0 GARBAGE COLLECTION
6234 0u736L' vp@ace Blaes2’
6235 ©07362° @pPn0e 0@T356°
6236 @AT363° @A1OEE PEBLSE 25529 LHLD STKTOP 1BOTTOM OF FREE AREA
Q07364° 00OGDE 001615°
A07365¢ 0peAVE BUTS61°
6239 paT366' @plone 00353 G
9a7367° @01000 @PA0SE FRETOF>> 1TOP OF FREE AREA
007370° PoROLE @V1573°
@07371° QGO0VE 0OT364*

7iml

[PRmcld Buion

THIS ROUTINE SUBTRACTS (D,E] FROM (H,L)
AND FLOATS THE RESULT LEAVING IT IN FaC,

IFE LENGTH=1,<
GIVOBL: MOV LS 100 THE SUBTRACTION
SuB E
Moy ChA
Moy AyH
S8B [}
GIVACK: MOV B,C>
IFN LENGTH=2, ¢
GIVABF: MOV 0,8
Myl E.2 JGET ZERO IN LOw
IFN STRING, <
Lxi HeVALTYF JIFLAG VALUE TYPE AS NUMERIC
MOV M E>

°
*

BASIC MCS Bp8@ GATES/ALLEN/DAVIDUFF MACKRO 47(113) 03112 1@=SEF=T5 PAGE 24=}
F3 HAC 6=SEP=64 033111 FRE FUNCTION AND INTEGER TO FLOATING ROUTIWES

626¢ 25900 MvI By144 ISETUP TO FLOAT (&,C)
LEL) 259e0 Jmne FLOATR>
6262 2el20 IFE LENGTH=2, <
6263 QUT3T2° 0P10E  BEVLTS 26140  GIVOBL: MOV Ayl FOHL)=[H,L1=1(D,E]
6264  0OTITS’ Gplewe QLueRS 26160 suB E
6265 ©UT3T4" 0p10UE  ©BEOLST 26180 Moy LA
6266 (OT375° 0p1vee PROLTY 26200 MoV ArH
6267 ©uTsie’ oplove weee3e 20220 L D
6268 QuTITT® opipde weob2l 26240 Xwh “0100@,=021 FSKIP THE NEXT TWO BYTES wITH "LXI D,"
6269 @@T4AL" Gplpde Q6@LSY 26260 SNGFLT: MOV LiA PMAKE [A] AN UNSIGNED INTEGER
6270 @0T4A1" VP10VD VELRST 26280 XRA A
6271 ©PT4R2° QU1ORA0 QUP1AT 26300  GIVINT: MOV HyA
6272 0074057 0p1eAY DEV303 26320 Jmp MAKINT >
6273 0RT404° GPOUAD LE64TIw
6274 @07485° GpoEUD DE73T6*
6275 26322 LENGTH, <
6276 26324 LPT5H, <
62717 26326 LDA LPTPOS
6278 26328 JHP SNGFLT>
6279 0@BT4pb" Gulovp 0VLBETE 26330 LoA TIYPOS JGET TELETYPE POSITION
6280 @VT40(" GRVEAY RAUBV4T*
A0T410* PBOABE  BOT4Q4*
26332 LENGTH=2, ¢
26334 MOV ByA JRETURN FLOATING 1 BYTE
26336 XKA A JTUNSIGNED FROM A
26338 JHP GIVABF>> JGIVING B=255

26360




BASIC MCS 8@BU  GATES/ALLEN/DAYIDUFF MACRU 47(113) ©5312 10=-SEP=7S PAGE 25
F3 HAC b=5EP=b4 3311 SIMPLE=USER=DEF INED=FUNCTLON CORE

b2b8 26380 SUBTTL SIMPLE=USER=DEFINED=FUNCTION COUE

6289 26390 IFN FUNCTS, <

6290 26400
26420
26440
26460
26480

NOTE UNLY SINGLE ARGUMENTS ARE ALLOWED 70 FUNCTIONS
AND FUNCTIONS MUST BE OF THe SINGLE LINE FORM:

DEF FNA(X)EX=2eX=2

NO STRINGS CAN BE INVULVED WITH THESE FUNCTIONS

26520
26540
26560
26580
26600
26620
26640
26660
26660
26700

IDEA: CREATE A FUNNY SIMPLE VARIABLE ENTRY
WHOSE FIRST CHARACTER (SECOND WORD IN MEMORY)
HAS THE 2@¢@ BIT SET,

THE VALUE WILL BE;

A TXTPTR TO THE FORMULA
A PTR TU THE ARGUMENT VARIABLE

FUNCTION NAMES CAN BE LIKE "FNA4Y

@aT411" veluee A0As1S 26780 DEF 3 CALL GETFNM PIGET A POLNTER TO THE
weTa12* webuow 0DBTSS0"
007413¢ PpOOR @UT4RT*

FFUNCTION VARAIBLE
PUTa14® Pp1aR6  DRRUR] Lxt FEVENTUALLY RETURN TO "DATA"
wafa15* 2pbuve ovdviet
putaler opouue aeT41e’
BOT417* Gulove 0Ld3R5 PUSH B FANL SKIP THE FORMULA
@a7420° Pnlobe @6E3RS FPUSH 0 FSAVE A PDINTER TO
@07421° 0p100E PUAS1S CALL ERRDIR FDEF IS "ILLEGAL DIRECT"
BaT42’ ppepEe  EeTS32*
007423° QpOoBE 0BT415°
@07424° Aelove wensyy SYNCHK  M(" IMUST HAVE " ("
BaT4RS* VpACLE BYALSH

T0@ncl A Evaroar.

ISINCE WE STORE A TEXT POINTER
naT4R6" OB10PA 10515 CALL PTRGET JGET POINTER TO ARGUMENT
0uT4RT* BRROVE  MP65e5*
0T430" anevwe veT42R"

26560 IFN LENGTH=2,<
26960 IFN STRING,<CALL CHKNUM>>}STRINGS ILLEGAL
9uT431" 0R10Re  VYAS1T 27000 SYNCHK ") JMUST CLOSE IT WITH M)
@4eT432¢ 0BROVY PYALSL
@eT435" oplpae  wveed1i 27820 SYNCHK  EGULTK FMUST HAVE EQUAL
BOT434* GpdeaD BUBE6E
@eT435¢ QUIGEO C¥ALA4 27040 HOV ByH
©27436° Ap10de QVAL15 27060 MOV Gyl
wOT437* OR1BY  BEAS4S 27080 XTHL JPUT THE TXTPTR ON THE STACK
27100 3 (H,L1=PTK TO FUNGCTLON VARIABLE
erieo PIB,C)=TXTPTR
NETaau" BUIDUE  DOB3DS3 27140 JHP DEFFIN PPUT DOWN THE TEXT=POINTER
Q0T441° PBOEUD  BUIS21*
enT402¢ @nvevn  Peiel’

27160 JAND ARGUMENT PODINTER LN
27180 iMEMORY, RESTORE THE TXTPTR

BASIC MCS owpdw GATES/ALLEN/DAVIDUFF HACKD 47 (113) u3312 10=SEF=75 PAGE 25=1
F3 MAC bmSEP=6A 03111 S1MPLE=USER=DEF LNED=FUNCTLON CODE

6341 27200 JAND GO TO "OATA" SKIPPING THE
6342 ar2en IREST OF THE FORMULA
6343
6344 QBT443* BPlUBD  BUE31S 27260  FNDOER: CALL GETFNH JGET A POINTER TO
6345 GOT444’ PPOUVE  @BTS50°
6346  ©0T445° 00R0YD  A0T441"
634T 27280 JTHE FUNCTON DEFINITION IN (D,E)
6348 0@Tude’ Boleep wBE32S 27300 PUSH ] PISAVE THE PODINTER
6349  BuT44l* VoleEPE MUB3LS 27320 CALL PARCHK FEVALUATE THE VALUE TD BE PASSED
6350 QB7450° 00PEOR QL613L*
6351 @@74517 B0000E GRT444”
0352 273540 LENGTH=2, <
6353 27360 STRING,<CALL CHKNUM>> j ARG CANNOT BE STRING
6354 0@7452° 001ePQ QU343 27380 XTHL JHyL) =POINTER TO FUNCTION DEF
6355 27400 JTEXT POINTER GOES ON THE STACK
6356 QUTUS3* 801000 QAUES6! 27420 PUSHM JPUSH THE PUINTER AT THE FORMULA
6357 27440 JONTO THE STACK
6358 @eTu54' epleve  owes2l 27460 FuP P (0,E)aPTR TO FURMULA
6359 WEB7455° PalEoP 0E36T 27480 PUSHH IPUT A POINTER 70 ThE
6360 27560 FARGUMENT ON THE STACK
6361 w0T456’ A@LE0R QVB341 27520 POP 3 ML 2FOINTER TO ARG
6362 WOTAST* GUL0UE  QBB36T 27540 PUSHFH ISAVE ARGS OLD VALUE ON THE STACK
6363 Q@T460? Bulevo QA0@36T
0364 0074617 Bulewd 00ELSS 27568 oex
6365 Pe7abe’ 901000 00PLS3 27560 nex
6366 DOTA63’ GELECD  DUOUSS 27600 nCx JPOINT TO FRONT OF ARG AGAIN
6367 VRTAb4’ GRLEUD BOPUSS 21620 0CX
6366 VETU65 Q0lUvw  @U@345 27640 PUSH ISAVE I7
6369 007466’ @olpdn OR34T 2760@ COMPAR ISHOULDN®1 BE EQUAL UNLESS
27680 JFUNCTION WAS NEVER DEFINED
Vo746 Gule0D  ave32S 27700 PUSH (] FSAVE FURMULA TEXT POINTER
BeT4TO* delevd  wvewle 27720 MV E,ERRUF INOW (D,E} FREE SO CHECK IF (ZERQ) SET
ET4TLY QpGuue  QupLee
velaret volpow vep3ie 27742 Jz ERROR
QRT473" Bedpus  pu2ile2*
Be74T4" BEPEUD  BUTWSE’
Ve74ar15* Valeap @YeSLS 27760 MUVMF JPUT CURRENT FAC INTO OUR ARG VARIABLE
VB7aTe* EPEAD  BUSeEA*
vevaric vonebw @ETLTS?
271780 JOUT OF FAC INTU (H,L) LOCATION
NeTSeR’ @nlnen  Ave341 27802 FOP H iPOP OFF FORMULA TXTPTR
27810 LENGTH=2, <
27820 CALL FRHNUMN> JEVALUATE IT AND HUST SURE ITS NUMERIC
27822 LENGTH=2,<
va7501* @@leaw QU515 27824 CALL FRMEVL
veIse2* @ePeeL @eS336*
VeT503? epvere  auT4Te’
VeT5u4’ Gulpon  0BR345 27826 PUSH H
DETRRS* Bpleoe 0VR3LS 2788 CaLL FRCSNG
BATSR6® BRURRE DE6Z6T*
©oISHT* VRUEAB BOT50R"
V87518 0e1PRD  VLB341 27830 POP
VeTS11* 00100B GEeUSS 27840 nex




BASLC MCS #pBu  GATES/ALLEN/DAVLIDUFF MACRO 47(113) 035312 10=SEP=75 PAGE 25=2
F3 MAC 6=SEP=64 23111 SLIMPLE=USER=DEF INED=FUNCTION CODE

6394 WOTS1E’ URIBRE PEA327 27860 CHRBET FSEE IF TERMINATED
6395 BOTS15° OR1e0R  QUese2 27680 JNZ SNERR FIF NGT SYNTAX ERKOR
6596 UOTS14' Opeede Qv2ule’
6397 6uUTS15* OpeeVR PETSP6*
6395 27900 $70 BE NICE SHOULD HAVE NEW CURLIN
6399 27920 FBUT VERY MESSY
007516° BU1GVE BO0341 27940 POP " JPOF OFF POINTER AT ARG VARIABLE
0aT517* GA1GRE  POAS21 27961 POP o
9oT520* 0R16EE BPA3R1 27980 POP B> FPOP OFF OLD VALUE
28000 IFN MULDIMISTRINGLFUNCTS %
9@7521* delove @eaLel 28020  OEFFIN: MOV M,
BaT522° pelove @OE04S 28840 H
@a7525° 0R100E VEQL6D 28060 My
0a7524° QA10VE  URAP4S 28080  PUTDEL: H
@a7525* VE1GUE BEALES 28100 MO M,
paTs2e’ aplove  AUAK4S e81ep H
BeTs2/" dolpoe @BeodleR 26140 " M, 0
0@7530° PA1EVE  BOO3A] 28160 H FPOF OFF OLD TXTPTR
007531* QU1EVE  0BAS11 28180 RET> FVALUE IS IN FAC == ALL DONE
28208 IFN FUNCTS, €
28220 i
26240 § SUBRDUTINE TO SEE IF wi ARE IN DIRECT MODE AND
28260  § COMPLAIN IF SO
28280
vars532¢ 1 Quasas 26300 ERRDIR: PUSH ISAVE THEIR [H,L)
BQTS33* pulune QbALSE 26320 LHLD JSEE WHAT THE CURRENT LINE IS
P07534¢ 0pUOLE VV1687°
0O7535° QPEORE  BBTS14*
007530¢ 0B1GRE BEOL4S INX H
©a7S37* @nlvvn  2eALT4 MOV ApH
L
H

FSTORE THE OLD VALUE

E

FOIRECT 1S 65,535 SO NOW ©

paT540* dnlone QLOEed OKA
9a7541° Qn1GRE 0034} POP
¥aT542° 0010PE  BBO3QU RNZ JRETURN IF NOT

@0T545° oelpne wea3e MVI E ERRID J"ILLEGAL DIRECT" ERRUR
4aTS544% QRABRe  ARE014

6BT545 PR10v0  0EA383 Jnp ERROR

80TS46" Q0ORRE QVRLlPc

MQT547° @GpeVOe BETS34¢

115 IT ZERQ NOW?

TP@ncd A Evarcar.

SUBKOUTINE TO GET A PUINTER TO A FUNCTION NAME

@07550¢ 0p10Ge  VeRsLT GETFNM: SYNCHK FNTK FMUST START WITH MENY
BOTSS51" UUAPED BE0e4S
0o7S52¢ Anipae  BELLTe My 1 Ap128 FUONT ALLOA AN ARRAY
0@T553* 00Udn 0DECEVE
@eTS54° GO1EWC BUOB6R STh SUBFLG JODN?T RECOGNIZE THE "(" AS
BUT555° GUBBUR VE1eD1”*
075567 VR0PAD VETS46*
28600 FTHE START OF AN ARRAY REFEREENCE
QeT557* Galadn QP66 28620 ORA M FPUT FUNCTION BIT
VB7560" dnlene Quelad 266040 Moy By A JGEY FIRST CHARACTER INTO [B)
28660 LENGTHm2, <
28680 STRING, <CALL PTRGT2 JREALLY GET THE PUINTER

L ]
®
@
@
@
L
.
L J

BASIL MCS B@BU GATES/ALLEN/DAVIDUFF MACKO 47(113) @3112 18=SEP=75 PAGE 25=3
F3 MAC bmSEP=64 833111 SIMPLE~USER=DEF INED=FUNCTION COUE

64a7 287ew JHP CHENUM>> FMAKE SURE ITS WOT A STRING NAME
6448  BuiSel’ Pplove  QEe303 LY IFE STRINGAR<LENGTH=2>,<JMP PTRGT2>>

6449  @07562° Q0ALEG VL6S1E"

6450 VOT563* PPOVLG  AVTSS5S’

6451 287640 PAGE




BASIC MLS 8uBU  GATES/ALLEN/DAVIDUFF MACKQ 47(1135) @3312 18-5EP=75 PAGE 26
F3 MAC 6=SEP=6d B3311 STRING FUNCTIONS

6452 28760  SUBTTL STRING FUNCTIUNS
6453 28780 IFN STRING, < 1STR HANDLING SUBROUTINES
6454 28800 7

6455 28820  } THE STRS FUNCTION TAKES A NUMBER AND GIVES

6456 28840 F A STRING WITH THE CHARACTERS THE QUTPUT OF THE NUMBER

6457 28860 ] WOULD HAVE GIVEN

6458 28860

6459  GET564° 28900 STRS:

6460 28920 IFN LENGTH=2, <

bae61 28940 CaLL CHENUM> IMAKE SURE THE ARGUMENT

babe 26960 F18 A NUMERIC

6463  GUTS64° VQL1URE  @EB315 28980 CALL FouT 700 ITS OUTRUT

6464  GATSES’ UPBANE VEE4STH

6465 0GTSEE’ VEPPRE  BUTH62"

6466 DATSAT® @@lovs  GUO3LS 29040 CALL STRLIT FSCAN LT AND TURN IT INTO A STRING

6467 BRTSTE® Vp@uLe QPETe3T*

6468  WUTSTL® VEVACD BUTSES®

6469 BUTIST2’ DB1BOE  BUB31S 29820 CALL FREFAC JFREE UP THE TEHWP

6470 VUTST3* pePREe A10434°

b4T1  CQTIST4" Pouuwe  euTa7@’

6472 GOTSTS' UElEGE @0UND] 29840 Lx1 B, FINBCK

6473  UO75To’ NABEER B19546°

6474 @OYSTIY DEORED PUTSTS’

6475  VOTHQVT PE10L0  BUN3RS 29060 PUSH B $SET UP ANSWER IN NEW TEMP

6476 29080

BuTT 2%1ue STRCPY CREATES A COPY OF THE STRING

6478 29120 WHOSE DESCRLIPTOR IS POUINTED TU BY (H,L],

6479 29140 ON RETURN ([D,E) PGINTS TO DSCTHP

BubR 29160 WHICH HAS THE STRING INFO (LENGTH,WHERE COPIED T0)

LLLF! 29180

b4b2 @PaTeALT Brlove @UdLTe 25200 TRCRY: MOV A FGET LENGTH

6483 QUT6A2" VPI10VE BEVLLS 29220 INX H FMOVE UP TO THE PUINTER

h484 29260 IFN LENGTHm2, €

b4ES 29260 INX H>

6486 0B7603° dplupe WLG34D 29280 PUSH H JGET POINTER TO POINTER OF ARG

6487 Qulen4® Gwlnve APB31S 29300 CaLL GETSPA iGE1 THE SPACE

6488 QUTEES® VEUGHD ALTITE"

6469 QUT606" QpRLUNE ABTSTL’

6490  BUTERT* GRlubw VEB34] 29320 POP ] JFIND OUT WHERE STRING TO COPY

6491 0paTe10* Aplove ©GeAs6T 29540 PUSHM FREALLY 15 IN (B,C)

6492 @ATR1L* Gulove @wodel 29360 POP B

6493  @uTel2’ BP1ENE @2EA315 29380 CALL SIRAD2 FSETUP DSCTHP

6494  00T615° ApUDED ©eTE2T"

6495 QuTh14* DpdRE NETERS*

6496 0UTE15¢ Golowe WENs4S 29400 PUSH H ISAVE POINTER TU DSCTHP
BaTele® vplpoe 0ed@Lsy 2940 Hov LA JGET CHARACTER COUNT INTO (L)
087617 OP1e0e BEA315 29440 CaLL HOVSTR JMOVE THE CHARS IN
6@T620" 0PEEDY B1A417"
©0T621° AUBEYE QBTH13F
AuTe22* Golpwe VO3l 29460 POP IRESTORE FOINTER TO DSCTMP
VoT625* Quluve BOA31L 29480 RET IRETURN

ToRmcld Eumien

@ & & o ¢ ¢ ¢ o

PoTeR4" ORIGBE ©VOP315 29520  STRINI® CALL GETSPA FGET SOME STRING SPACE ([A) CHARS)
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6505 @uie25* epweny we7iTe’
6506 0eTe2e’ Bpaeod 0ET620°
6507 BOT6A(* @p1GYD VLA 29540 STRAD2: LXI HyDSCTHP JGET DESC, TEMP
6508 POTH3V’ 0ELEPD VP15TE"
6509 ©VOT631* 00REDE QWT625*
6510 WeTe3e’ VR1BUE  AUE34S 29560 STRADL: PUSH Ll iSAVE DESC, POINTER
6511 @@7e33* Bulede 0bele? 29580 MOV MeA FSAVE CHARACTER COUNT
6512 29600  IFN LENGTH=2, <
6513 29620 INX H> JMOVE TO ADDRESS FIELD
6514 D@7634¢ UPLOVD BUA3DS 29640 JMP PUTUEL JUSE COMMON CODE TO
6515 ©U07635* AQDeRn V07524
6516 weTe36’ Povene 00Te3p’
6517 25660 iSTURE (D,E)=POINTER TO FREE SPACE
6518 2968¢ JAND RESTORE (HyL) AS THE DESCRIPTOR POINTER
6519 29682
6520 29684
29686
29688
29690
29692
29694
29696
29697
29698
29700
29702
29704
BeTe37" Gplpve PUREBS3 29720 STRLIT: 0Cx
VeTe4u" @uipve PPGPE6 29740 STRLTI: MVI JASSUME STR ENDS ON GUOTE
CUT641" VBREBE DOCL4
WuTede’ ApIBYe  NEAL2Y 29760 STRLT3: MOV
BOT6L3" Dulove BLB34S 29750 STRLT2: PUSH 3SAVE POINTER TO START OF LITERAL
PuTe44" Grloue  VOOG16 29800 MVI FINITIALIZE CHARACTER COUNT
waTedad’ budoae QLasTY
PUTeab" BElean  DBEAB4AS 259820 STHGET: INX
VuTe4T" BRIOUD  PLB1TE 29840 MoV JGET CHAR
©OT6S" OPIARE DLOBLE 29860 INR #BUMP CHARACTER COUNT
©07651° AP1PA0  PEO26T 29880 ORA PIF 8, (END OF LINE) DONE
©oT6S2* Aulvae BUoSie 29900 Jz JTEST
AnTe53* 0uAane NLTe65"
QoT54? BOUEBE BOT63S*
AUT6S5* PR1BVE  BEéweTe 29920 [}
00T656° ApIPBE  Be03i2 29940 STRFIN
@uT6ST* ovbuwe WVETE65*
woTe6u’ Greeus PET6S53?
f6Te61 " velede woeele 29960 B JCLUSING GUUTE
WeTe62" VAloup VBO3ER 29988 STRGET INO, GO BACK FOR MORE
BOT665" VPEEOB DUT64L"
0OT6bA" DRBPUD ©VETEST®
VOT665" VALPAB  VEOSTE 30008 STRFING C 34 JIF GUOTE TERMINATES THE STRING
VETE66* BUORUN DOVG4AR
wele6!® Galeuw woe3L4 3uezn . CHRGTR PSKIP OVER THE QUOTE
0eTeTut Gupnip BL3426"

STRLT2 TAKES THE STRING LITERAL WHOSE FIRST CHARACTER

IS POINTED BY ([M,L1+1 AND BUILOS A DESCRIPTOR FOR IT,

THE DESCRIPTOR 18 INITIALLY BUILT IN DSCTMP, BUT PUTNEW
TRANSFERS IT INTO A TEMPORARY AND LEAVES A POINTER

AT THE TEMPORARY IN FACLD, THE CHARACTERS OTHER THAN

ZERO THAT TERMINATE THE STRING SHOULD BE SET LP IN (8)

AND [0), IT THE TERMINATOR 1S A QUOTE, THE QUUTE IS SKIFPED
OVER, LEADING GUOTES SHOULD Bk SKIPPED BEFORE CaLL, ON RETURN
THE CHARACTER AFTER THE STRING LITERAL IS POINTED To

8Y (H,L] AND IS IN (A], BUT THE CONDITIUN CODES ARE

NOT SET UP,
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6558 BATETL® QuBERD PETE63"
6559  007672° @O10V6  VURS4S 50040
6560 WATETS' LUMlVLE QVAL4S 3nesp
6561 @@Te74* Qplone Qe03S3 seose JGET PUINTER TO TEMP
6562 W0TH7S* DR1GHE ©EALTL svlon " FGET CHARACTER COUNT IN A
6563 QU7676° DB1BNY QUBS]S 30120 STRADZ ISAVE STR INFO
6564 BATETT* dpEEND ALTERT"
6565 @@TI00' APePUe VET6TE’
8566 30160 JCOMPARE DESC, POINTER & STR POINTER
6567 ©OTT0L" Qplone wO0347 30160 CoMPAR 370 SEE IF STR IN BUF
6568 V@T702° A01oNE BEEs24 3vlse CNE 1IF IN BUF, MUST COPY IT,
6569  @ATTIH3® VREERH  QETE) "
6570 BATT04° PoPB00 @OTETT"
6571 30200 FOTHERWISE STR IN PROGRAM,
6572 3e2ee
6573 30240 SOME STRING FUNCTION IS RETURNING A RESULT IN OSCTMP
6574 30280 WE WANT TO SETUP A TEMP DESCRIPTOR WITH DLSTMP IN IT
6575 30280 PUT A POINTER TO THc UESCRIPTOR IN FACLOD AND FLAG THE
6576 30300 RESULT AS TYPE STRING
30320
@u7705°* Pplove @LeELR] 30340 UTNEW: LXI Dy DSCTHE F10,E] POINT AT RESULT OESCRIPTOR
@eTIge’ Leleae @BU1STL’
VRTT07* BEVEEE BUTTES’"
ABT710* Bpleve  BeRLSe 30360 LHLD TENPPT P (M L1=POINTER TO FIRST FREE TEMP
BT711° PROBED @157
welyi2t vobeoe @eTToB?
GRT713* Q61000 o 39380 SHLD FACLO JPOINTER AT WHEKE RESULT DESCRIFTOR WILL BE
@uT714° eouAG g
BOTTL5® QpADOE BATTIL*

30400 LENGTH=2,<
weT716® BBlpVE ©UDLTE 3pa20 MVYI Ar3
@07717° DpbLdR  900ERS
QoT720° PRlELYR WERLeE 30440 8TA VALTYP FFLAG THIS AS A STRING
9R7721° BRUORE  PE1S43"
auliee* opeave 714
vaTi235* wplave ALGS1S 30460 CALL VMOVE> JANU MOVE THE VALUE INTO A TEMPORARY
R7724° VpPEYE QUAE33w
wB7725* PEYLRe BoTiel*

T6@uwcld Euriar.

30480 LENGTH=2, €
30500 MV I Ayt JFLAG RESULT AS STRING
30520 8Ta VALTYP ISTORE IN "VALUE=TYPE" LOCATION
30540 CALL MOVE> JTRANSFER THE DESCRIPTOR IN
uTT26* GR10NG  DLAS4T 30560 COMPAR FOSLTMP IS JUST BEYOND THE TENPS
3nss@ FAND IF TEMPPT POINTS AT IT1 THERE
Spveve FARE NO FREE TEMPS
BeTTR7* Buledy 0NeoL3e 3ne2d Myl E, ERRST FUSTRING TEMPORARY" ERRUR
VOTI30" VEUPUE BEVL2D
M0T731°¢ BolEwe ©vevsi2 30640 Jz ERRUR F60 TELL HIN
weTT3e’ vuovon oe2ie:’
©eTT33" wuvwae QeTT247
00T734% Geleow @eerae 3p6e0 SHLD TEMPPT JSAVE NEW TEMPORARY POINTER
0077357 QEBEAD BE1547*
©eT136° Bp0RAD VLT3R
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6611 @@I737* 001000 QDA3AL 30680 POP H JGET Tk TEXT POINTER
6612 Q174" 01EPA  APRITE 30760 MoV AH IGET CURRENT CHARACTER INTO (A}
6613 @BTT4L’ €@lepd  Uu@s1L 30720 RET
6614 30740
6615 30760  § PRINT THE STRING POINTED TO BY (H,L] WHICH ENDS WLTH A ZERO
6616 30780  ;j 1F THE STRING IS BELOw OSCTMP IT WILL BE COPIED INTO STRING SPACE
6617 30800
6618  V0TT42° 0B10VD  DVBL4S 30820 STROUI:T INX H JPOINT AT NEXT CHARACTER
6619 V@T743* P0100E 2AVBS1S 30840  STROUT: CALL STRLIT JGET A STRING LITERAL
6620 UBTT44* VAVARB ABTE3T*
6621 0eTTa5’ vewvwwa w0TI3ES*
LLLE] 3p8ed i
boed 30880 i
6624 30900
6625 DOI746* PRLAOE OVOSLS 30920 S
6626  DOTT4T* V0BERE 0L0434°
6627 PRTTSE’ @uveue QBTT44*
bbEE 30940 IFE LENGTH=2, <
6629 WVOITS1’ @PLULGB QVBS1S 30960 CALL GETBCD JID)SLENGTH (8,C)sPOINTER AT DATA
6630 WBTTSE’ PANAME ALBLALR
6631 0071753 0p0ew QUTI4T"
6632 LOT7T54 Apleew 0LOE24 30970 INR 0 JINCREMENT AND UECREMENT EARLY
6633 30960 170 CHECK FOR NULL STRING
6634 VOTTSS’ 901000 BPBRS 30990  STRPR2: OUR 0> JDECREMENT THE LENGTH
6635 31060 IFN LENGTH=2, <
6636 31080 CALL HOVRN JGET LENGTH IN
6637 31100 INR £ FAND POINTER 10 CHARACTERS IN (B,C)
6638 31120 STRPR2: OCR E>
6639 BOTTSE’ 201000 VU310 31140 RZ JALL WONE
6b4p  VOTTSI® BR1EVE  WBGL1R 31160 LDAX 8 FGEY CHARACTER TO PRINT
6641 ©BOT76¢* @ulovo 0ER33T 31180 OUTCHR
6b4g  @eTT61’ Boledd @LA3Te 31200 CPI CR
6643 DETTe2* BeROUE @BERLS
bb44  GUTT63? B01600 QUE314 31220 cz CRFIN
6645  WOTTe4’ BURAUR VL4534’
bbab  WUTTHS' B0RBYE  QBTIS2*
6647 GuiT66' @010NA  UUBVAS 31240 8 JPOINT 1O THE NEXT CHARACTER
bb4B  W0T761* 801000 0DE303 31260 STRPR2 FAND PRINT 1T
6649 @776’ Bobedn GETISS®
beS) POTTTLY UePEUE @ETied"
6651 31260
6652 31300 GETSPA = GET SFACE FOR CHARACTER STRING
6653 31320 § MAY FORCE GARBAGE COULLECTLON,
6654 31340
6655 31360 # OF CHARS (BYTES) IN (Al
6656 31360 i RETURNS WITH POINTER IN [0,E) OTHERWISE IF CANT GET SPACE
0657 31460 BLOWS OFF TO "OUT OF STRING SPACE" TYPE ERROR,
6658 31420
G772’ BEl00e  BLR26T 31440 ETSPAT ORA A FHUST BE NON ZERD, SIGNAL NO GARBAG YET
QUT7T3* 0P1VUD PVl 31460 XHD “01000, 0016 FMMVI C" AROUND THE NEXT
UOTTIT4® BE1pER BUB36L 31480 TRYGI2: POP PSW FIN CASE COLLECTED WHAT WAS LENGTH?
07775 Gpived  BE0365 31500 PUSH PSW FSAVE T
varTTe’ Oelovp BOOUSE 31520 LHLD STKTOP FGET BOTTOM OF STRING SPACE

PRINT THE STRING wHOSE DESCKIFPTOR 15 POINTED TO BY FACLO,

TRPRT: CALL FREFAC JRETURN TEMP POINTER BY FACLO
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66b4  BATTTT® 0POEUE 0B1615°

6665 @1090V* GUOEVD PBTTTL’

6666  @100AL" VU1ARE QUASSS 31540 XCHEG FIN (D,ED

6667 @10BR2* AR1OPE  VEORSE 31560 LHLD FRETOP IGET TOP DF FREE SPACE IN (H,L)

6668 ©10P0S* DAVORE ©BU1ISTE’

6669 V1APO4’ @BeeQnn @BTTII’

6670 V1VB0S" Dplede BUOVST 31580 CMA J=# OF CHARS

6671 U1VA0L" A@lGEE BEAL1T 31600 MOy PIN (B,C)

6672 @10007° UV100E VEARE6 31620 ML

6673 010@10° GpeEAe VEASTT

6674  B10G1L* @elone @eoL1l 31640 0AD FSUBTRACT FROM TOP OF FREE

6675 B10B12" GRlope  QEAU43 31660 INX H

6676 010813° @Qleve wed34? 31680 COMPAR JCOMPARE THE TWO

6677 @10@14° Q@1URE QUA332 31700 Jc GARBAG FNOT ENQUBH RUOM FOR STRING, OFFAL TIME
6678 @16015° @pUONE A10L26"

6679 Wl0@16* 0ARGRE BlUVES*

6680 B1ER1T* Deleve @ekovde 31720 SHLD FRETOP FSAVE NEW BOTTOM OF MEMORY

6681 B1WPR0* BAPOND BE1573°

6682  WleG2L" CpeEve @10015°

6683 D10pRe’ VP10 PUALAS 51740 INK H IMOVE BACK 70 POINT TU STRING

6684 Bl0n23" dplone BU@3S3 51760 XCHG FRETURN WITH POINTER IN [0,E)

6685 ©ldpR4* @plove oBeelel 31780 PPSWRT: POP PSW FGET CHARACTER COUNT

bbbe M10p2S* BEluew 00B311 51800 RET FRETURN FROM GETSPA

6687

6688 (10p26° PB1UOD WBES6] 31840  GARBAG: POP PSW JHAVE WE COLLECTED BEFORE?

6689 0eluge  BURL3e 31860 MY I £, ERRSO JGET READY FOR OUT OF STRING SPACE ERROR
6690 B° DROOED PEBLL6

6691 VE1EeY  QLB312 31880 J ERRGR 16D VELL USER HE LOST

6692 vpeare Bveiee’

8693 veoave olevao’

6694 velove  0ewaill 51900 chp A FSET ZERD FLAG 10 SAY WEVE GARBAGED
6695 P10 BEB365 31920 PUSH PSW JSAVE FLAG BACK OnN STACK

6696 dplope  PeORel 31940 LxI By TRYG12 JPLACE FOR GARBAG TO RETURN TO,

6697 @10037° Aveene WOTTT4C

6698 Plvp4u’ Qpdeve wviowlz’

6699 V10@4al" Doleve ©ea3es 31960 PUSH B SAVE ON STACK

6700 910ps2" 0010AE BBOESE2 31980  GARBAZi LHLO MEMSTZ FSTART FROM TOP DOWN
6701 010@4S" QUEPYE DE1545¢

6Tv2 010p44° QpeBPD ©1OL3T*

6703 3ep0w  IFE REALIU, <
6704 seez0 MY
6705 52040 OUTCHR>
6706 @10045° NP10N0 PLbR4E 32068  FNDVAR: SHLD FRETOP JLIKE SO

6707 @10846° VPOOAE ©BE1573°

6708 wlae4l* Co@eve 01OU43’

6709  ©10p56° Vplpoe VUAL4L 32080 Lx1 H, SCODE JGET DOUBLE ZERO

6710 ©10051° 0PRVOD BEOLRD*

6711 ©10P52' @REPUD ©B1VG4L"

6712 @10p53* Onlgde 0ERS45 52160 H I5AY DIDNT SEE VARS THIS PASS
6713 ©10054° Quleoe weoLSE 3e120 STRTOP JTFUKCE DVARS TO IGNURE STRINGS
6714 V100557 Povewe 0D01615°

6715 ©1Pp56* PedRAR D10US1”

1Bamth Eoiiarn

AT IRING THE BELL OUN GARBAGE COLLECTION

32140 FIN THE PROGRAM TEXT (LITERALS, DATA)

L ]
[ ]
L]
®
L ]
®
L
*®
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6717 100ST’ 0@le0d AVes4S 32160 PUSH H JFORCE FIND HIGH ADDRESS
6718 @iepee’ @dolopa  Q0R04L 32160 Lxl Hy TEMFST FGET START OF STRING TEMPS
6719 210061° @0WGPG 001551°

©1BAeC’ PRURED  B1WESS®

V10063 P010EA AVE3S3 32200 XCHG FSAVE IN [D,E)

PIBD64* BR1U0D  BKBESE 32220 LHLD TEMPPT JISEE IF DONE

QL0065 AROERD GLL54T

216066° PPOPRD B1066L®

©L0067* BOLl0BE DLB3SS 32240 XCHE PFLIP

210p76* 091000 QLE34T 32260 CUMPAK FTTEST

416071° 001000 OUELEL 32280 LXI By TVAR JFORCE JUKRP TO TVAR

@LeuTe’ PpUREN  B10E6S"

010075 BO0RE0  ©10E65°

210a74¢ Peleoo QLo3ge 32300 JINZ DvAR2 100 TEMP VAR GARBAGE COLLECT

210075° Bo0eEe 910213

v10p76* PEVERD @lBuTe’

p10ATI* 0100  QVBUSe 32340  SVARST LHLD VARTAB JGET START OF SIMPLE VARIABLES
01@100* vovoen woieaL’t
019101° 00REOD PLBUTS’
P10102¢ @108 0LE3IS3 32360 XCHG JGET IN [D,E)
010105¢ B91000  ABEVSE 32380 LHLD ARYTAB FGET END OF SIMPS
V10104¢ PaDROR Aule2s*
B10105¢ 20veve  a1e1vu’
01@106* 6UAlobe 0BE3SS 32400 XCHG IFLIP
P10107° BpLE0D DUO34T 3g420 COMPAR JSEE IF AT END UF SIMPS
Vi0110* @0lE0e ABeS1e 32440 Jz ARYVAR JIF YES, DU ARRAY TYPE STRINGS
016111¢ BRRER0 @10140°
v1B11e’ B0RELD  @1B1A4°
010113 @0lees  0Le1Te MoV AH JGET 2N0 CHARACTER GF VARIABLE
210114° 0pLOOP 0LELAS INX H JBUMP POINTER TWICE
210115 Q010D  QUAKAS INX H 1
LENGTH=2, <
¥10116* BR1600 QUOPAS INX H JPOINT AT THE VALUE
010111° eoleve QUE3Te CPI 3 JSEE IF ITS A STRING
018126 BpRERG  DEBLD3
©1¥121° Gple0d 0LQ3de JINZ SKPVAR #IF NOT, JUST SKIP AROUND IT
10122 0PRAROs @10130°
G1@123° PAORUE ©@10111°
101247 Bpleee  ALA315 CALL DVARS JLOLLECT 1T
0161257 @edepe  QAl@R14°
wiv126’ Govedn 01@122°
0161277 0@leds @LeCS! XRA A FAND DON'T SKIP ANYTHING MORE
©10136* Pplp6a ALR1IST SKPVARE MOV E,A
918131 0PLlERL 0ROV26 MV1 0,0 $LD,E)=AMDUNT 10 SKIP
10132 AOVARG  AVBLWL
010133¢ Goleks W0@R3L DAD v>
LENGTH=2,<
ORA A FSET CC?S
CALL OVARS> JCALL THE VARIABLE GARS ROUT,
B1P134° UP1EVE  VUD30BS JMP SVAR JGET NEXT ONE
GLe135* Vpaves @10102°
w1136 gpooed ovlu1es’
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6770
©10137* @p100e QU301 52800 ARYVA2:T POP 8 FGEY RIU OF STACK GARBAGE
910148° 901090 @6ASS3 32820  ARYVARI XCHG FSAVE ARYVAR IN (0,E]
@101641° onlove oea052 32840 LHLD STREND IGET END OF ARRAYS
010142° 0pBARE PE1625°
010145 Qnvepe 210135°
10144 QploPe  VLOS5S 32860 XCHG IFLIP BACK
010145° @plone P@AS4T 32880 COMPAR JSEE IF DONE WITH ARRAYS
@l014e* oplene 0eA31E 52960 Jz GRBPAS 1YES, SEE IF DONE COLLECTING
P10147° DpeuRe ©10254°
@19158° 0pBeRe d1014e’

32920 LENGTH=2,<
©10151° 0010wl @EDLT6 32940 A JGET THE VALUE TYPE INTU (A)
610152° Qulude  @eav4s 52960
910153* Goluwe 00315 32980 FGET LENGTH OF ARRAY IN (B,C)
B1e154° Gpéove GP53@R*
910155¢ dpEULe B10147°
55000 LENGTH=2, <
53020 Mov Ay E> JGET 2ND CHAR OF VAR NAME IN A
@1lo150° @plode BUR34S 53040 PusH H FSAVE POINTER TO wImMS
Y1B157* dolowe QPAELL 33060 DAD L] FADLD TO CURRENT POINTER POSITION
33880 2 LENGTH=2, <
@10160° @Q10VE BUA3T6 335100 cPL ] ISEE IF ITS & STRING
910161° VARGRY OLOUDS
210162¢ velove wEAsER 335120 JNZ ARYVA2> NOT JUS1 SKIP IT
610163 wpeaue 010137
Blo164° Qpouve 0101564"
33140 LENGTH=2, <
33160 ORA A FSEE IF STRING VAR
53180 JP ARYVA2> 3NO, KEEP ON TRUCKIN
010165° @ulone 0e@oL4R 33200 SHLD TEMP3 FSAVE END OF ARKAY
“i0y16e’ BpBove g
010167° @ALAVE
¥10170° A81000 33220 POP JGET BACK CURRENT POSITION
610171* vplove 33240 MOV JPICK UP NUMBER OF DIMS
010172° vplude @ 33260 121 IMAKE DOUBLE WITH HIGH ZERO
010173° 00E00E ¢
P1B174° Qplove @ 33280 DAD ] JGO PAST DIMS
918175° 0p1000 33300 DAD ] §BY ADDING ON TWICE #DIMS (2 BYTE 6UYS)
©10176* 201000 ] 33320 INX H JONE MORE TO ACCOUNT FOR #DIMS,
©10177¢ velpoe 5 33340 ARYSTRI XCHG iSAVE CURRENT POSIT IN (D,E)
610220 Pn100Y 33360 LHLD TEMRS JGET END OF ARRAY
010201° P0AEBE
@10202° 0pRDYD
©v10203° eeleas 10355 33360 XCHG JFIX [M,L] BACK TO CURRENT
010204 Orioaw 33440 COMPAR JSEE IF AT END UF AKRAY
©10265° ealern 33420 Jz ARYVAR JEND OF ARRAY, TRy NEXT ARRAY
P10266* @pREND  B1O146*
U10287* YaPevn @lvcel’
V1A210° Valedn  ALBLDL 35460 LX1 By ARYSTR JADDR OF WHERE TO RETURN 1D
©10211°* epoeee ©10171°
010212f Qavews v10206”’
010213 901000 @LO3NS 35460 PUSH 1GOES OW STACK
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6823 33480  IFE LENGTH=2,<

6824 Dipk214* 35500 DVAR:

5825 O1B214° 0El06e BUREST 33520  DVARS: XRA

6826 @10215° 0PINAY QUL266 33540 ORA JSEE IF I1TS THE NULL STRING

6827 010216° €R1PER A0VL4S 35560 INX

6828 @10217° V@100G 0UO136 33580 Moy Ll

6629 Ql@22¢’ QB1NER @CRLLS 33600 INX

€830 @1p221° @oleee aeelze 33620 MoV L

6831 (10222¢ 0p1000 GPBL4S 33640 1N > 1D, E)POINTER AT THE VALUE

6832 33660 LENGTH=2,%

6833 33680 ORI 128 JFORCE DVAR TO CALL GRBVAR

6834 33700 PUSHN PSAVE LENGTH

6635 33720 PUSHM ISKIP NEXT TWO BYTES

6636 33740 FOP o 1GET FOINTER IN [D,E)

6837 33760 POP B FPOP OF STRING LENGTH

6838 33780 RP JIF WASNT A STR, RETURN

6839 33800 mov A C JGET LENGTH OF STRING

6840 33820 ORA A FSET CONDITION CODES

664y V19223 PElEee @LR310 33840 Ri JNULL STRING, RETURN

hB42 V102247 dGlBVE GUAIBH 33860 MOV Byr IMOVE [H,L) TO [8,C)

6843 Q102257 001040 OLOILS 33880 MOy cyL

6844 V102267 BulPeD ABARSR 55900 LHLD FRETOP JGET POINTER TO TOP OF STRING FREE SPACE
6845 Q10221 BULEOD VU15T3

6846  P10230" PabEBD BLEEL1

6847 ©010231° @ploew @ve347 33920 COMPAR 115 THIS STRINGS POINTER ,LT, FRETOP
6648 010232¢ 0@LOUD VLO140 33940 MOV ) JMOVE [B,C) BACK TO [H,L)

6549 ©1@233* Poleos DE@1SL 33960 Mov

0859 010234 @pluvw WP@330 335980 RC JIF NOT, NO NEED TO MESS WITH IT FURTHUR
6651 @16235° Buleve Ove3dl 34000 POP JGET RETURN ADDRESS OFF STACK

0852 010236* PploLs QU34S 34020 XTHL JGET MAX SEEN S0 FAR & SAVE RETURN ADDRESS
6853 ©1023(" BUleVs 0UE34T 34040 COMPAR JLETS SEE

6854 V10240’ PRLEPE 00OS4S 34060 XTHL JSAVE MAX SEEN & GET RETURN ADORESS OFF STACK
6855 0102417 @0L00G Q0345 34080 PUSH 7SAVE RETURN ADURESS BACK

6856 012427 Boledn  @e@lde 3aiee MOV JMOVE [B,C) BACK TO [H,L)

6857 DB1U243° @pLERE VOB1S) 34120 MOV

6856 D10244° POLOOD ALE3RL 34140 RNC FIF NOT, LETS LOOK AT NEXT VAR

6859 P10245° 201008 0UESDL 34160 POP JGET RETURN ADDR OFF STACK

6860 U1PR46* VOLEOD AVES6L 34180 POP JPOP OFF MAX SEEN

6861 V1241’ @010 QUB36L 34209 POP JAND VARIABLE POINTER

6862 0102507 Beloke  GOB34S 34220 FusH FSAVE NEW VARIABLE FOINTER

bb63 V1BAS)' BalEdp GBB32S 34240 PUSH JANU NEW MAX POINTER

6864 B10252° VRLO0OD OLVSDS 34260 PUSH FSAVE RETURN ADURESS BACK

6865 UI02537 PPLUWD BUB3LL 54280 RET FAND RETURN

6586 34300

6867 34320 i

6868 34300

6869 D102547 Polede @e@321 34360 GRBPAS: POP o iPOP OFF mAX POINTER

6870 B10255° BELOGE QUB341 34380 POP H FAND GET VARIABLE PUINTER
6871 P10256* @A1g0R QVE1TS 34460 nov AL FGET LOW IN

6872 V1@351° BALEVY BVEL6A 34420 ORA H FSEE IF ZERO POINTER

6873 V1@260* BO1000 QVA310 34440 RZ §1F END OF COLLECTION,

6874 34400 FTHEN MAYBE RETURN TO GETSPA
6875 Q1é2el’ PRlebe OWBESS 34480 pex JCURRENTLY JUST PAST THE DESCRIPTOR

HERE WHEN MADE UNE COMPLETE PASS THRU STRING VARS
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6876 ©10202° Qulube QUOLE6 34500 MOV By J(B)=HIGH BYTE UF DATA POINTER
6677 b10265° AR1P0E @RGESS 34520 nex "
6878  B10264° 0p1QUE QUGL1e 34540 MOV CoM 118,CI=POINTER AT STRING DATA
6879 010265° V@love 0LB34S 34550 PUSH H iSAVE THIS LOCATION SO THE POINTER
6860 34552 JCAN BE UPDATED AFTER THE STRING IS
6861 34554 JHOVED
6882 plvaee’ GR1¢EE QEALS3 34560 nex L
6863 34580 LENGTH=2,<
6864 34600 ocx H>
6865 V10267 AR1OPE QEALSE 34620 HOY (LI =STRING LENGTH
b0BE  B10270° 0P10RE PUDV4G 34640 MVl JH/L) GET CHARACTER COUNT
6887 010271° 0nEERE QLDLAD
6888 010M272" Owleve wvELll 34660 DAD §IH,L)2POINTER BEYOND STRING
#10P273° @ploRY Avalav Jups0 Hov
P10274° @pleve ©eBL3] 34700 MOV i(D,E)=0RIGINAL POINTER
910275° Qpluve DE0VSS 34720 DeX JOONT HOVE ONE BEYOND STRING
@1027e’ @uioee weOLE4 34740 MOy JGET TOP OF STRING IN [B,C)
@1P277° Aoleve eeails 34760 MOV
@1B3pB" UO1ERE OWDLSe 34780 LHLD JGET TOP OF FREE SPACE
Q10341 QneOVE BE1573°
©1n3pe’ vneone @Aloeel’
©10303* 2pl00e PEOS1S s4800 CALL JMOVE STRING
@10304° aueene ew20ie’
@103@5°* dpPpbe @103@1°
910306* BG1000 PEPSAL 34820 POP JGET BACK POINTER TO DESC,
@18307° 0U10PE V0161 34840 MoV JSAVE FIXED ADDR
@1M316* Aelowe BUOL4S 54860 INX JMOVE POINTER
@10311° 0v1o0E  0UAL6L 54880 FHIGH PART
viB3ie’ Pp1e00 QUNLS1 349¢0 MoV
010315 AP10VE  VOA140 34920 MGV 7 (H,L]=NEW POINTER
V103147 001000 QEAESS 34940 JFLX UP FRETOP
©10315* Op1ppe  BPA3R3 34960 JAND TRY TO FINU HIGH AGAIN
@l031e” 0peuRe ©10L45°
©10317* 0000V0 B10304°

35800

55020 THE FULLOWING RUUTINE CONCATENATES THWU STRINGS

35040 THE FACLO CONTAINS THE FIRST ONE AT THIS POINT,

35060 [HyL) POINTS BEYOND THE + SIGN AFTER IT

35068
©10320° Vpiean BYOSRS 35108  CATH PUSH 8 JPUT OLL PRECEDENCE BACK ON
©¥10321° Bpledn 0 35120 PUSH H FSAVE TEXT POINTER
0lv3ze’ emlevn ] 35149 LHLD FacLo 1GET POINTER TO STRING DESC,
©10323° BE0eA0 7
01n324" BOBRAD
©10325° en1ede 0 35160 XTHL JSAVE ON STACK & GET TEXT POINTER BACK
V14326 P0l0dD 35180 CALL JEVALUATE REST UF FURMULA
w10327" @pvean
©10330° Gpavun 2
B10331° VpLERD ¢ 3520¢ XThi ISAVE TEXT POINTER, GET BACK DESC,
B1v332’ Ypleve 35229 CALL CHKSTR
V103357 BURBAD
V1@334¢ Gpoeen wle32r’

e @ & & ¢ ¢ & ¢ o
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6929 @10335° 0p1R@p BEe1Te 35240 MOV ApM
6930 U1P336° PE1EAB  BUA3ILS 35260 PUSH H ISAVE DESC, POINTER,
6931 010337° Q@106 0UALSE 35260 LHLD FACLO JGET POINTER TO 2ND DESC,
6932 @10340° 0EYRED QELE3T’
6933 010341 OpRORR D1W333°
6934 0lP342° YPloPd  ALR34S 35302 PUSH L] ISAVE IT
6935 0103457 VE1OBD  BLOC06 35320 ADD M JADU TWO LENGTHS TOGETHER
6936 @10344¢ Q21000 AROL36 35340 MVl E,ERRLS JSEE IF RESULT ,LT, 256
6937 01@345¢ @odeen ovueell
6938 @1@340° Q0lv0d OUE33R 35360 Jc ERROR FERROR "LONG STRING"
ViB347° VE0RE0 QB210e"
@10350° VpOBID  @10340°
019351° 001000 QUAS1S 35380 STRINI FGET INITIAL STRING
01835¢¢ @pACRA  veTo24°
G1@353° Gpoean (103477
@10354° @olpep @v@321 35400 %} PGET 2ND DESC,
019355 Buiewd @LB315 35420 FRETHP
@10356° BPLORD P1B440°
610357 @poeen @10352°
Q10360° Golevo QVR343 35440 FSAVE PUINTER TO IT
V1B361° Baledn @VE3LS 35400 FRETM2 FFREE UF 13T TEMP
016362° POPEVD (19437°
0103637 A0UEUR @10356°
D10364% 0ALOVD  QUOS4S 35480 H JSAVE DESC, POINTER (FIRST)
010365 delene WVALSE 35500 OSCTHP+2 JGET POINTER TO FIRST
2103667 EGennde @uiSTR*
N10367° VPOV V1836e°
V10370° @@lerd  @uB3S53 355202 FIN [uE)
B19371¢ 001000  0BA315 35540 MOVINS JMOVE IN THE FIRST STRING
V1e372 0oUPED  BLE4BT"
ViW373" QoPEDD @lB366°
Q10374 601000 QGUO31S 35560 HUVINS JAND THE SECOND
©10375¢ 0geeds @104B7"
@10376° eePBEd Ble3Te’
GLU371* 0RLALG  @LEUAL 35580 H, T8TOP FCAT REENTERS FURMULA EVALUATION AT TSTOP
©10406° @0VERD  ALS35T’
©104gl’ QpReoR @1@375°
©10492° Bpleoe 00VE343 35600
©10405* @01000 ALO34S 35620 H JTEXT PUINTER OFF FLRST
VLB4R4* UOLEOD  VLO30S 35649 PUTHEW JTHEN RETURN ADURESS OF TSTOP
©v104p5* PEVE0D QOTTES*
V10406’ PENENA ALR4de*

Vi0ART* PG1G0E  APE34) 35700 MUVINS: POP H JGET RETURN ADDK

PViPaLe’ voleve AVE34S 35728 XTHL FPUT BACK, BUT GET DESC,
35740 IFE LENGTH=2,%

Q10411" Paledd  QealTe 35760 L AyM FIAI=STRING LENGTH

Glh41e’ @ploen  VEEE4S 35780 INX H

210415 Bploes ouelle 35800 Moy C.H P1B,CI=POINTER AT STRING DATA

GLB414* Vplnan QUeBAS 35820 INK L

VLP4L5* 801060 QUPIDE 35840 MOV ByH

B1ea16® GB1EUA  GBOLST 35860 Mov LoA> FIL12STRING LENGTH
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6962 39880  IFN LENGTH=2, <
6983 35900 PUSHM FGET LENGTH ON STACK
6964 35920 PUSHM 1AND POINTER
6985 35940 PUP JTEXT POINTER HERE
6966 35960 PUP JCHARACTER COUNT HERE
6987 01R41T" Dplvne 1] 35989 i InR
6988 @10420° OP1ENQ ) 30000 i DCR ISET CC*S
6989 @10421" GQ1eRR ok 36020 R J@, NO BYTE TO MOVE
6990  @1P42e’ Uplewe 36040 Luax PGET CHAR
6991 @10423° Golowe 56060 STAX JSAVE IT
6592 ©1B424° onlave 3 36080 INX FMOVE POINTERS
6993 ©10425° Gulune 36100 Inx
6994 ©10426° DB1008 36120 JHP JKEEP DOING 1T
6995 @10427° VpUuRE
6996 ©V10430° GEVALE
8997 56140
6996 36160
6999 36180
To60 36200
1061 s6220
Tuee 36240
7003 30260
7004 36280
7005 36300
36320
36340
36360
36380
36400
s6420
36440
36460
018431° @PI0WE 00315 36480
010432° DBOUUD 1335
A10435° QuA0EE B1vual*
©10434°¢ BRiR0w  POABSE 36508  FREFAGH LHLD FACLO
P10435" DpopGY ©Ule3i”’
010436° GPROGE P1oE32"
P10437° 0B100¢ BOESSS 36520  FRETM2: XCHG JFREE UF THE TEMP IN THE FACLD
@10440° 0B1EE0  ROOVUSE 36540  FRETMPt LHLD - FGET TEMP POINTER
010441 ° 0@0PAL BO15471°
B10442° Ba0@RE  D1@435*
V10443 Ypleod ©eBLSS 30560 oex JLOUK AT WHAT 18 IN THE LAST TEwP
010448 UpLOVE  VURIRG 36560 MUY J(B,CI=POINTER AT STRING
V124457 VALEEn BLEOESS 36600 ocx JDECREMENT TEHPPT BY STRSIZ
M1P44ct 0ALEVE  BOP116 36620 Hov -
V10447* @0levn  GROESS 36640 ocx
36662 LLNMn-a
36660 DX
0104507 601900 QVO347 36700 COMPAR JSEE IF [DsE) PUINT AT THE LAST
V104517 901P00 BLOISS 36720 XCHG FRETURN WITH [H,L)
36740 JPOINTING AT CURRENT DESCRIPTOR
D10452° Boleve wveloe 3eted RNZ TRETUKN NOW LF NOW FREEING UONE

FRETMP 1S PASSED A POINTER TO A STRING DESCRIPTOR IN (D,E]

THIS VALUE IS RETURNEU IN (H,L], ALL THE OTHER REﬁlsTEks ARE MUDIFII:D.
A CHECK TO IS MADE 1O SEE IF THE STRING DESCRIPTOR (D,E) POINT

TO IS THE LAST TEMPURARY DESCRIPTOR ALLOCATED BY PUTNEW,

IF S0, THE TEMPURARY IS FREED UP BY THE UPDATING OF TEMPPT,

IF A TEMPORARY 1S FREED UP, A FURTHER CHECK IS MADE TU SEE IF THE
STRING DATA THAT THAT STRING TEMPORARY POINTED TO IS THE

THE LOWEST FART OF STRING SPACE IN USE,

IF S0, FRETHP IS UPDATED TO REFLECT THE FACT THAT THAT SPACE IS NO
LONGER 1$ USE, THIS CAUSES DIFFICULTY FOR ASSIGNMENT ("LET") BECAUSE
THOUGH A TEMPORARY I8 BEING FREED UP, NAMELY THE VALUE TO THE RIGHT
OF THE EQUAL SIGN IN THE "LET", THE ACTUAL DATA

IS STILL ACTIVE DATA SINCE A VARLABLE 1§ BEING SET UP TO POINT

AT 1T, "LET" FOOLS FRETMP BY SETTING THE LENGTH OF THE

TEMPOKARY TO ZERO TEMPORARILY,

e

RESTR: CALL CHKSTR IMAKE SURE ITS a STRING

°
@
@
@
@
@
L
[ ]
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Te3s ©10453° ©Vp100e VUBLdAe 36780 $HLO TEMPPT JUPDATE THE TEMP PDINTER
7036 @10454° QpADGE  EV154T*
TR37  010455° GOUDPD B10441*
(TS 36800 1178 BEEN DECREMENTED BY
7039 @leaSe’ volvow @003E> 36820 ISAVE [D,E) TO RETURN IN
Tedn  @LE4ST* @alveo  @e@l20 30849 P D, E1=POINTER AT STRING
T4l @le4bo’ 0@10EM PUe13) 36860
Te42 @10461° @R1EAR  BRBVSS 36880 JSUBTRACT ONE
Te43 0@104ee’ vwBloko 0oulle 36960 » JF(CI=LENGTH OF THE STRING FREED WP
Tedu  @1R4b3* 0B10ME  BRRESE 38920 ISEE IF ITS THE FIRST
To4S 0LB4e4* @RDORG ARLISTS"
Tade @10uabS? P0UEPE  D1R454°
7047 36940 JONE IN STRING SPACE
7048 010466° QR10A0  @RESAT 36960 COMPAR
Te49 @1e467* Gplepd ©VBO30E 36980 JNZ NOTLST IND SO DON'T ADU
Te50 @1@847e* @ovede @1@4TF"
T651 210471° 0000UD V10464°
7052 @1V472* @@leea @Ee1e7 37000 MOV By A JMAKE (8] =8
7653 ©LlU475* @eleAe @vevll 37020 DAD ) FADD
TeS4 ©10474* Polove @0EL4E 37040 ShLD FRETOP JAND UPDATE FRETOP
Te55 @1e473° Oeveoce 0Li1573°
TeS56 ©i0aTe’ pokeva dA104Te"
757 ©V10477* Qplobs D0e341 37060 NOTLST: POP JGET POINTER AT CURKENT DESCRIRTOR
7958 ¥10590° PRlE0D  AKBS11L 57080 RET
7959 37100
1060 3riee
Tuel 37140 i
Tebz 37160 i
7063 ©V16501° PULPAV PLBEUDL 37160 L
Teb4 ©10502* @PRERD  LUT4BE*
7065 ©10503¢ 000000 018475'
Thee @L10504° Beledd @ABB3BS 37200 PusSH B 1LIKE S0
Tee7 ®B10505° B@lovs QU315 3r2z0 LENDS CaLL FRESTR PFREE WP TEMP PUINTED TO BY FACLO
7068 B10506° BOVAGD 0LA43L*
7069 @10501° V8Os 010502*
7470 ©10510° Bele0s  ALEeS! 37249 ARA A JFORCE NUMERIC FLAG
7671 U10S11* @eleos  opeia7 37260 MOV D,A 1SET HIGH OF (D,E) TO ZERD FOR VAL
37280 F LENGTH=2,<
37300 STA
@10512° PR1P6E0  DEVITe 37320 MOV A H
@10515° P@10Be auece! 37340 ORA A JSET CONDITION CODES ON LENGTH
16514 0Gl000  PUe31L 37360 RET JRETURN
Tei? 37380
Tav8 37460 THE FOLLOWING I5 THE ASC($) FUNCTION, IT KETUKNS AN INTEGER
7679 37420 WHICH IS THE QECIMAL ASCII EQUIVALENT
7080 37440
7461 @1P515° GA10PG  GVB31S 37460 sC: CALL LENT JSET UP ORIGINAL STR
TR82 @10516° 00OBAD V19505°
Te63 @1e517° @uaend @185a6°
Tebu ©10520° dplene owedle 31480 Ji FCERR INULL STR, BAD ARG,
7065 WiA521° dubuee @1BTTe"
7086  W1P522° QBUBEE B1O516°
7087 ©BLUS23* VRIVVE BERU4S 37500 INK PBUMP ROINTER

THE FUNCTION LEN(S) RETURNS THE LENGTH OF THE
STRING PASSED AS AN ARGUMENT

ENT Lxl By SNGFLT JCALL SNGFLT WHEN DONE
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1088 37520 IFN LENGTH=2, <
1089 37540 H> §BUMP POINTER

7096 010524 VR1PGC VEBSHT 57560 iGET ADDRESS

To91 010525° dulenn 0eoS41 31580 H JGET ADDR IN [H,L]

Te92 ©10526° Oplede wedile 37600 ApM JGET FIRST CHAR

7683 A10527° 201000 000363 37620 SNGFLT PSNGFLT IT

1054 010530 PREOND V7406’

7695 010531° 0pApee  B19521°

1896 37640

70971 37660 CHRS(#) CREATES A STRING WHICH CONTAINS AS ITS ONLY
1098 37680 CHARACTER THE ASCII EQUIVALENT OF THE INTEGER ARG (#)
1099 EYart WHICH MUST BE ,LT, 255,

7100 37720

7101 @10532° @plove ©eEuTe 37740 CHRST MVl Api 1ONe CHARACTER STR

7102 ©10S35° 0pBEOR @UOLe1

7103 ©10534° Opigoe  BE@s1S 37760 STRINI JGET STRING IN DSCTHP
Tie4 010535* Queeve 0LTe24°

7165 010536° Qeuene @10%30°

716  @1M537° @nlene GUAS1S 37760 CUNINT JGET INTEGER IN RANGE
7167 ©10540° @pUODD @11023"

7168 ©10581° @BOOUR @10535°

T169 @10542° Apluop ©eoBSe 37800 DSCTHMP+2 JGET ADDR OF STR

7110 @1P543* upepue @01572°

T111 @10544* @p@oue 010540°

7112 P10545° Po1aUE WUALeS 37820 U M, E §SAVE ASCII BYTE

7113 ©10546° 00100 BUA3Q1 37840  FINBCK: B JRETURN TO HIGHER LEVEL &
7114 37860 #SKIP THE CHKNUM CALL,
7115 219547° A0100@ 0¥A30S 37880 PUTNEW 760 CALL PUTNEW

Til6 G10556° 0pB0GY ©BTTE5"

7117 ©19551° 00E0RE @10543°

7116

7119 THE FOLLOWING I5 THE LEFTS(S,#) FUNCTION,

7120 IT TARES THE LEFTMOST # CHARS OF THE STR,

7121 IF % 1S ,GT, THAN THE LEN OF THE STR, LT RETURNS THE WHOLE STk,
Tiez

¢ & ¢ ¢ & ¢ & & ¢ © &

1Pemcid Euiiar,

V10552° PpiPue  VEd3)S EFT$: CALL PREAM JTEST THE PARAMETERS

010553¢ QUeOVE ©G1OT64*

©10554% 0peRRe V105567

918555* Wplowe DedesT JLEFT NEVER CHANGES STRING POINTER
©10550* Doloue 000343 E JSAVE TEXT POINTER

010557°* oploue VeeiLl JOFFSET NOW IN [C)

910560° 021000 BL34S i ISAVE DESC, FOR FRETMP

810561° 0P10@B 0OR176 FGET STRING LENGTH

©10562’ Gulvne  BYAeT0 JENTIRE STRING WANTED?

010563° Oulooe we@s3e . JIF #CHARS ASKED FOR.GE,LENGTH,YES
0105647 OBAUYE B10570*

010565° GOBLEL 10555

©10566° URLOUD  BEO1TY FGET TRUNCATED LENGTH OF STRING
V10S67 " Buleen  weoB21 W ISKIP OVER MVI USING "LXI D,"
P1pS76* euvleaw @eoele ALLSTR: c,0 IMAKE OFFSET ZERO

©1AS71* Gpdedn  VLAROY

010572’ aleAn  AVEIAS 8 ISAVE OFFSET ON STACK

010573¢ ¥nleoe GOB3LS GETSPA IGET SPACE FOR NEW STRING
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[
®
L]
L]
L)
®
®
L]
®
L]
L]
[ ]
®

e ®© @ & & & & o o

Ti41 D1@ST4" @paves  eeriTe’

Ti42 DLU5T2* Ge0een @OLB564°

7143 010576 001000 0PQ3VY 38260 POP B JGET BACK OFFSET

Ti44 ©10S7/* 6pileve LUAs4L 38280 PUP H JGET BACK DESC POINTER,

T145 010606° 001000 0VOS4S 38300 PUSH L] iBUT KEEP ON STACK

Tiee ©10601* BRIUPD  OLAVES 38320 nNX H JMOVE TO STRING POINTER FIELD

7147 38340 LENGTH=2, <

7148 38360 INX H>

T145 ©@l@eM2® VR10VE 0VE106 38380 ByM JGET POINTER LOW

7150 ©10603° GO10AD  0LELAS 38409 H

7151 ©10604* @0lown WLEl4b 38420 HoH PPOINTER HIGH

7152 ©10605° @eledd OvVE15¢ 38440 LB JGET LOW IN L

7153 Vlbepo’ Bplpbe GLBLBE 3saen B,0 JGET READY TO ADD OFFSET TO POINTER

7154 ©106B1° 2PUOPL 0LRVY

7155 ©10619° BULGWE VBBEIL 38480 8 pADU IT

7156 ©10611° @olove @Ue1@4 38500 Byr JGET OFFSET POINTER IN [B,C)

7157 ©leeie’ @oleed 0pe11S 38520 (118

7158 P1@613* LUplpeR Q@UB3LS 38540 $TRaD2 JSAVE INFO IN DSCTMP

1159 U10614¢ Oeebe 0ole27*

7160 ©10615° AUOEGE WL1@5T4*

7161 01@e16* 60ieop  ULE1ST 38560 LA JGET# OF CHARS TO MOVE IN L

Tie2 ©1deli" Guleve @CE315 38580 MUVSTR JMOVE THEM IN

7163 210620 Up0EWE @l@4L7"

7164 ©10621° @00RAD (LPE1A4*

7165 ©1ue22’ alewn @we32l 386060 0 JGET BACK DESC, POINTER

7166 010625¢ 001PAD  BLP3LS 38620 FRETHMP JFREE IT WP,

T167 ©010624° vodpow ©1044e"

7166 9106257 GEOEAD ©LE6RB"
010626° dalpap QUBIDS 36640 JPUT TEWP IN TEMP LIST
0106277 BAOPAD  AVTTRS"

T171 0106307 QuVAOR G1U624°

1172

TIT3 010631° DEle0n @0e3Ld 38660 RIGHTS: JCHECK ARG

7174 ©1@632° GOVEUR B1RT64"

TI7S V106337 QpeEUD @162l *

7176 V106347 P01000 AU@Ss21 1GET DESC, POINTER
M1Ue35* B01PV8  BLBS2S §SAVE BACK FOR LEFT
v1uese’ dnlewe Quause IGET PRESENT LEN UF STR

7179 610637’ duluep 0reead B FSUBTRACT 2ND PARM

7180 ©¥10640° VQLEOE QUB3LS : JCONTINUE WITH LEFT CODE

TI6] V10641° BpBOVE D18556°
©loe42" 000ERD  B1AB3R"

T1b4 i MID (3,#) RETURNS STR WITH CHARS FROM # PUSITION
ONWARL, IF # 18 GT LENCS) THEN RETURN NULL STRING,
MID (S,#,#) RETURNS STR WITH CHARS FROM # POSITION
7187 FOR #2 CHARS, IF #2 GOES PAST END OF STRING, RETURN
7188 AS MULH AS POSSIBLE,

010643 DOLONE  QUB3SS 1085 XCHG JPUT THE TEXT POINTER IN (H,L)
7191 v10644* @olowa aeelTe MOy Ay FGET THE FIRST CHARACTER
7192 @10@645* 0010va 00B31S CALL PREAMZ FGET OFFSET OFF STACK AND MAKE
@lUedb’ Vulobl @LATeT"
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7196 @10647° GedoRe G1ee41*
7195 39000 ISURE DOES NOT = @,
7196 010650 V01000 BUBIES 39024 JPUT OFFSET ON TO THE STACK
7197 ©1065L* vR1GUY  PRL36 39040 $IF TWO ARG BUY, TRUNCATE,
T198 @10652° 2pdove @oasTT
T199 ©10653° deleoe 0wnsie 59060
Tehu 0109654° OpBure BLALS]
7261 @10653° @elode w@eeli2 39080 JIE) SAYS USE ALL CHARS
Tege W@1vs56° B0e  B10665°
T2e3 @10657' Q0PUNE A10646°
Tebu 39100 JIF ONE ARGUMENT THIS IS CORRECT
TeeS @10660° 0Alode @uwas1y 39120 SYNCHK 44 JLOMMAR MUST DELINEATE 3RD ARG,
Tepe @1l0e6L° DpAuAY BUOLS4
T2y @lveke’ PRIpYE  GERS1S 39140 CaLL GETHYT JIGET ARGUMENT IN [E]
7208 @10663° PPOLYE B1lbR0*
TeW9  W10664* DRVPND B1V656"
7210 010665° RE1UAD BORSLT 39160  MID23  SYNCHR ") THUST BE FOLLOWED BY )
T211 @Lle666" 0powUE @URLS)
7212 ©10667° DElpcd @UDS6L 39180 PUP PSw JGET OFFSET BACK IN A
7213 ©10e70* VR1DAY  @URASAS 39200 XTHL FISAVE TEXT POINTER, GET DESC,
7214 0106TL® DEIVGD BEVED1 39220 Lx1 ByLEFT2 TWHERE TO RETURN 10,
T215 @106T2¢ BREURE B1B96U*
Tele ©1lueTs* vapewe ©10665°
Tell ®1u674* vnlvwe ALL3RS 39240 PUSH JGOES ON STACK
Te1s ©10e75* BE10VE BURETS 39260 DCR ISUB ONE FROM OFFSET
@10676* VO1GVE QUBRTE 39289 ChP IPOINTER PAST END OF STR?
010677° V21008 . BLAVEL 39300 Myl TASSUME NULL LENGTH STR
T221 010700 PRONLE QUVREU
Tage @1€7QL° eelade w@oas2e $9320 RNC JYES, JUST USE NULL STR
7223 B1070e" 0plove 0eal17 39340 (117 ISAVE OFFSET OF CHARACTER POINTER
B1V705" dpleve @BeALT6 39369 MOV iGET FRESENT LEN OF STR
010704° Gplove  @eee2) 39380 suB FSUBTRACT INDEX (2ND ARG)
7égé 01nTed* Geleve ebaels 39400 Chp JIS IT TRUNCATION
7227 ©1p70e" 0plobE  @HEALE7 39020 L JGET CALCED LENGTH IN B
7228 @107@7° 0A1000 PER330 39440 RC 71IF NOT USE PARTIAL STR
B1V716° BE1EVE  ©PBLES 39460 Hay TUSE TRUNCATED LENGTH
723p  @10711° @01000 ©eA311 39480 RET> JRETURN TO LEFT2
7231 39500 IFN LENGTH, <
7232 39520 7
7233 39540 THE FULLOWING FUNCTIONS ALLUW THE
7234 39560 USER FULL ALCESS TOD THE ALTAIR 1/0 PORTS
7235 39580 INP(CHANNEL#) RETURNS AN INTEGER WHICH IS THE STATUS
39600 OF THE GHANNEL, OUT CHANNEL®,VALUE PUTS QUT THE INTEGER
39620 VALUE ON CHANNEL #, IT 18 A STATEMENT, NOT A FUNCTION,
39640
B10712* OP10BD  VEE31S 39660 NINPE  CALL CONINT FGET INTEGER CHANNEL #
010713¢ vPEOBE ©V11023°
©16714° Opovoe  Gloele’
v1aT15° Guleve 0oovee 396860 8Ta INPWRD*1 JIGEN INP INSTR
G1UT16" V@BEON V107217
010717° 000pND B1OT1S*
210720 VRLUAD  BEA333 39708 INPWRDI IN JTHE INP INSTR
V10721 DPLEAD PLBLRE

¢ @ ® & & © o o

BASIL MUS BGSU GATES/ALLEN/DAVIDUFF MACKO 47(115) 25312 18=5EF=75 PAGE 26-15
F3 Mac e=SEP=64 #3111 STRING FUNCTIONS

7247 @10@722° BO1000 GVB3L3 39720 JMP SNGFLT FSNGFLT RESULT
Te4B  WLE725° GOALPO  VUT4dL*
7249  @l@724¢ ©PUUEd M1@T1e*
Te5¢
7251 @1@725° @ploee @0E31S FnouT:  CaLL SeTio IGET READY
7252 @L1@726" Be0vAE 011043’
7253 @10721¢ 40A0PD 010723°
7254  ©10730° 0Wl0AE GVB3RS OUTWRDZ OUT 100 1T
7255 ©10731° Q0PEUR ALELDY
7256 ©10732° 0plepe A0B31L RET JAND THATS ALL
1257
7258 THE WAIT CHANNEL#,MASK,MASK2 wAITS UNTIL THE STATUS
7259 RETURNED BY CHANNEL® 1S NON ZERO WHEN XORED WITH MASK2
7260 AND THEN ANDED WITH MASK, IF MASK2 IS NOT PRESENT IT IS ASSUMED
7261 To BE ZERO,
Teee i
7263 BIATS3* doleve @LB3LS NWAIT: CALL SETIO JSET UP FOR WAIT
T2bd VIGTZ4¢ PODEGD VLIUD3"
7265 P10T35¢ VEREVD @1@726°
7266 P10736¢ ARLEOE BEASES PUSH PSu ISAVE THE MASK
7267 0IATSI* 0Glewo Oveu36 MVl E,0 JDEFAULT MASKZ TOQ ZERO
7268 D10740* GO0OUD BREVOR
7269 0lUT4L’ DOLEOD PEYUSS ocx H
7279 ©14742" G@Le@R  Beds2i CHRGET PSEE IF THE STATEMENT ENDED
7271 @10745° @plPep @eUsie Jz NUTTHR J1F NG THIRD ARGUMENT SKIP THILS
7272 P1QT44’ POREOD  B10753¢
7273 ©10745* 0QVEUD ©10734°
7274 ©BloT4e® Guleve @eB3LT 4peel SYNCHK 44 IMAKE SURE THERE IS A ","
7275 B10T47° 0E0RND BLYAUSH
7276 ©10750° OUlY0R PBASLS CULIT) CALL GETBYT
©16751° er1ee’
w1arset ew ni1eT44°*
2104753° LCTEDH 4g1¢@  NUTTHR: POP ] JREGET THE "AND" MASK
210754° @i000 PEO33S 4pize  STAINP: IN a JTHE INPUT INSTK
187557 0V00OE DEOLYD
©10756° GR1AUD  BYBESS 40140 XRA E JXOR WITH MASKZ
©10757° V210UR  PEUE4l 4p16@ ANA 8 JANU WITH MASK
W1GT60" Buleun  PE0S1R 40180 Jz STAINP FLOOP UNTIL RESULT IS NON=ZERO
wiaTel’ Bpdeon  @IB7S4°
V1AT6L" WEREGD B10751°

4200 FNDTE: THIS LOOF CANNOT BE CONTROL=CPED
au220 JUNLESS THE WAIT 1S BEING DONE ON CHANNEL
4p2au FZERO, HOWEVER A RESTART AT @ IS 0K,
B1OT763" vpledr ALBSLL 40260 RET>
apasa IFN STRING, <
49300 JUSED BY RIGHTS AND LEFTS FOR PARAMETER CHECKING AND SETUP
B1AT64T VALOLUY @LO3S3 40320  PREAM:  XCHG JPUT THE TEXT PUINTER IN [d,L]
B10765" POLEOD  BUO3LT 40340 SYNCHK  w)® FPARAM LIST SHOULD END
V10766 GUPEAD  QUPLS]
48360  jUSED BY MIDS FOR PARAMETER CHECKING AND SETUP
01eTHT? Bpieue QLES0L 46380 PREAM2: POP B FGET RETURN ADDR OFF STACK
V19770 BpleBn WL@32) 40400 POP v JGET LENGTH OF ARG OFF STACK
VIOTTLY @0le0  AUe3es 4@dea PUSH B PSAVE RETURN ADUR BACK ON
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T390 V1@7TE’ Veleve ©LOLIES apa4e MoV B,E ISAVE INLT LENGTH

730] @10775° PR1UAB  PLOEA4 apueg INR 8

Tsoe2 VIATT4* VA1ROR PLLEBS apuse DCR B iSEE IF EGUAL TO ZERO

7303 40500  IFE LENGTH=2, <

T304 @10V7T3* Volvoe AURSHD 46520 RNZ

T30S 01d776" 44536 ILLFUNE

7506 010776° UP1pUD WbOE3E 46549 FCERR: Myl E ERRFC

7307 @10771° VEGWEE @UBVES

7308 011900° DE10VE  @UB303 49560 Jip ERROR>

7309 @ileal’ peewee @e2102°

T31@ @11pae’ Qoewws @10761°

7311 48580  IFN LENGTH=2,%

7512 46600 Jz FLERR 71T MUST NOT BE @

7513 49620 RET>

7514 46640  IFN LENGTH, <

T35 0L1083* Uelvew @uUD31S 4¢660  SETIO: CALL GETBYT JGET INTEGER CHANNEL NUMBER IN (A)
7516 WU11004° Qpduen @11626°

7317 0110@5° 0pOLEE  H11001°

T518 V11906° VAIPBY BURL6E STA STAINP+1 FISETUP "WAIT"

7319 @11007° Ppowee B18755°

7320 0EAVAD  B1leb4’

7321 BEluee Bbldoee a8Tue S1A OUTHRO+1 iSETUP "OuT™

7322 .} Pe0vEo  P10731°

7323 © voanen  B1LEeT"

7324 0p10ed  POBSIT 4u7e0 SYNCHR 44 JHAKE SURE THERE IS A CUMMA
7325 VpdBaE  POVESY

73ze @llele’ Qe1u0e  @LDLEE 40740 XW0 01000, 6> i"MVL B8," AROUND THE CHRGET
T3g7 4u76@ 1FN STRINGILENGTH, <

7328 011917 0A1000 @UD32T 40780  GTBYTC: CHRGET

7529 46808 IFE LENGTH=2, ¢

7330 @llez2e’ feleve 0o0s1S 46820 GETBYT: CALL FRMEVL

7331 6lip2l’ vp@uoe BwS336*

T332 011022’ 0URCe Bli012°t

7353 011023° 0Q1000  BUVS4S 40848  CONINT: PUSH

7334 V11024 @01000 OUBS1S 40860 caLL

7335 ¥110925° QQA0OE QU6441w

7336 @lie2e’ Odevpue elival’

7537 ¥11827° @G100E Q0B35S 40880 XCHG

7338 011030" 0n1udp VeO341 4990 POP H>

7339 40920 LENGTH=2, <

734¢ 40940 CALL FRHUNUM JREAD FORMULA INTO THE FAC,
7341 40960 CALL POSINT> JCONVERT THE FAC TO A SINGLE BYTE INTEGER
7342 ©911631° Uolobe evol72 4p980 MOV A0 iSHOULD BE LT, 255

7343 011p32° GplePe QL0267 41600 ORA A PSE1 CC*S

7544 ©11035° Qoloce @uosee 41020 JNZ FLERR JHASN®T ERROR

7545 ©#11034° dpoovn 107767

7346 ©110357 Oedoee @1i1was*t

7347 @11@3e’ Gplevn @EUOLSS 41049 ocx JACTUALLY FUNCTLONS CAN GET HERE
7348 41860 PWITH BAD [H,L] BUT NOT SERIOUS
7549 410860 JSET CONDITION CODES ON TERMINATOR
735¢ W11037° vplode 0vees27 a1100 CHRGET

7351 @11040° Bp10@R ©VEQLTS 41120 MoV JRETURN THE RESULT IN [A) AND (E]
7352 911041* Golece Qeestl) 41140 RET>
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7353
7354 41189 FN STRING, <
7355 41200
13586 41282 THE vaL FUNCTION TAKES A STRING AND TURN IT INTO
7357 41204 A NUMBER BY INTERPRETING THE ASCII DIGITS, ETC,,
7358 41206 EXCEPT FOR [HE PROBLEM THAT 4 TERMWINATOR MUST BE SUPPLIED
7359 41208 BY KEFLACING THE CHARACTER BEYOND THE STRING, VAL
7360 41210 IS MERELY A CALL 70 FLOATING INPUT (FIN),
73561 41212
7562 D11p42’ ANLEO0 BeR3L5S 41220 CALL LENY JU0 SETUP, SET RESULTSREAL
T363 011p43° euoedn 010505°
7364 D11044° Ga0EUe  D11034°
7365 ©11045° 6pluep PU@sle 424w ZEROD JRETURN ZERD IF NULL
1366 ©11066° GEORUD BEBURE
1367 ©11047° @oveor @11043°
7368 @11e50" ealede 0eR137 41260 MOy EcA JGET LENGTH OF STR
71369 4i2ve L LENGTH=2,<
7576 41260 InNX H> ITHIS IS ALL A KLUDGE
7571 9118517 QuleUD VERD4S 41300 INX H JTO HANDLE THE FACT THE IF
7572 @11052° eplene  Nee3e? 41320 PUSHH JTHO STRINGS "1™ AND v2n
7373 @11953* 0plode 0E@14p 41340 MOV H,8 JARE STORED NEXT TO EACH QTHER
7374 6110547 @010e0 BERL51 41360 MOV L,C FANU FIN IS CALLED POINTING TO
7375 ©11955° @01oee 0UOL31 41380 DAD [} ITHE FIRST TWELYE WILL BE RETURNED
#11056° GR10UR  BLGLO6 41408 MOV By JTHE 10EA IS TO STORE B IN THE
@11p57° 0o10ve BeGlee 41420 MOV M0 ISTHING BEYOND THE UNE VAL
011060* Opi0ve 0ER343 41440 XTHL 718 BEING CALLED ON
©11@61° G0lGbe VUBSE5 4rdep PUSH L] JTHE FIRST CHARACTER OF THE NEXT STRING
@11662° QU10PC  BEO176 41488 MoV ApH JGET FIRST CHARACTER OF ARGUMENT
@11063¢ Oplvoe VEAS15 41500 CALL FIN FTURN IT INTO A NUMBER IN THE FAC
@11064° 0DABOO VE61OSW
@11v65° Gpopoe ©V11646*
B11066° Vulolw VEB3B) 41520 POP JGEY THE MODIFIED CHARACTER OF THE NEXT
41540 §STRING INTO [B)
011067* PB10Be VEBS4L 41560 JGET THE POINTER TO THE MODIFLED CHARACTER
011076* Vnlveo BEBL6Y 41580 IRESTORE THE CHARACTER
41602 JIF STRING IS HIGHEST IN STRING SPACE
41620 JWE ARE MODIFYING [MEMSIZ) AND
41649 JTHIS I8 WHY [MEMSIZ) CAN’T BE USED TO STORE
41660 FSTRING DATA BECAUSE wWHAT IF THE
41680 JUSER TOOK VAL OFF THAT HIGH STRING
@11071* Gplpon  QERS1L 417v@

4ifda
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1396 41760  SUBTTL FANCY LIST,GELETE,EDIT,LLIST
1397 41780  IFE LENGTH=2, <
7398 418u@ IFN LPTSW, <
7399 41820  LLIST: MVl Ard JGET NON ZERO VALUE
Tape 41840 STA PRTFLG> JSAVE IN 1/0 FLAG
T4vl  QL1eTR’ valude  AVB30L 41860  L1ST:  POP B JGET RID OF NEWSTT RETURN ADDR
Tdpz 0L1aT3* Dalude QUES1S 41880 CaLL SCNLIN JSCAN LINE RANGE
T4E3  @L10T4* Pe@ReD (QR233s°
T4pa 0110757 0@APRRD  @110e4*
745 @11076* Balvew BEA305 41908 PUSH ISAVE POINTER TD 157 LINE
T4be @1L1077° BO10A0 GUB3AL 41920 POP FGET POINTER 10 LINE
T4RT  211190° Belven  @ewps2l 41940 POP JGET MAX LINE # OFF STACK
T4es wlli01® @elens GeoseT 41960 PUSHM FPUSH LINK
T4R9  @11102° BE1pEe @UOLT0 41980 Moy ISEE L1F END OF CHAIN
THIE @11103° 0R1VE0 ©LDH) 42000 ORA
T4l1 @11104° 0R10E0  @UB30L 42020 POP JGET LINK OFF STACK FOR ISCNTC
7412 @11105° Ve1ePe  BuRs12 42040 Jz JLAST LINE, STOP,
7413 ©@11100° @p0uAp  OLE145°
7414 O11107* GpDDuG wilETe*
7415 4az20e@ LISTEN,<
T4le @11116° 0P10AG ©ODS31S 42080 CALL ISCNTC> JCHECK FOR CONTROL=C
7417 @11111° 0@UNED PO346E*
T418 @l111e’ ©YpopPe B1llee’
7019 @11113¢ 0plpea  BUBSQS 42100 PUSH ISAVE LINK BACK ON
7420 @L1114° P0lo0e GEE36T 4z12@ PUSHM FPUSH LINE »
7421 @11115° 001000 UGB34S ugi4e XTHL JGET LINE # INTO (H,L)
742 @11116° QBIBER 0URS5S 42160 XCHG JGET MAX LINE IN [H,L)
7423 0111177 Ap1008 GURSAT 42180 COMPAR JPAST LAST LINE IN RANGE?
7424 vi1126* 0el0B0 QUO3DL 42200 POP JTEXT POINTER 10 (8,C)
7425 @l1121° Pelued 0LO33e 42260 Je §P1F PAST, THEN UONE LISTING,
T4ee B11122° BEADAD BU2144°
TH27  @11125° BewREs A11111°
7428 0111247 DE1UME  VEVS4S 42280 XTHL FSAVE MAX UN BOTTOM OF STACK
7429 4111257 001090 AU0s4S 42300 PUSH JSAVE LINK ON TOP
7430 @1112e° Dplude w0305 423c0 PUSH JSAVE TEXT POINTER BACK
7431 @L1137° Pe1eA0  BLR353 42349 XCHG JGET LINE # IN (H,L)
T43e ©11136° 0A1B0E 0UBS1S 42360 CaALL 100 CRLF TO START OUT
7433 @11131° 0P@UYD BU4S2S*
7434 ©1i132' VevEVe el1l122°
7435 42380 JANU WE WANT [H,L] ON THE STACK
T436 ©11133° DO19Y0  OLB3LS 4eaoe LINPRY FFRINT AS INT wITHOUT LEADING SPACE
G11134% 0pOR0Y PU3S61k
©11135¢ pavGNe ©11131°
©11136¢ NO10¥e BUABTS At ®
@11137* dpeuee GLEL4L
0131148° P010VE V@341 H
©11141° ©010V8 0UBS3T JFRINT A SPACE AFTER THE LINE #
@11142° 921009 BYOSLS BUFLIN FUNPACK THE LINE INTO BUF
011145° GpBuve ©11165*
911144° W0@00E  V11134¢
911145% Quigwe @0EL4l HyBuF =1 JPUINT AT THE START OF THE UNPACKED CHARACTERS
@11146® PREUWE 0W1430°
P11147°¢ DpeUVe ©11143°

ToRmcl A Eppioar.
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7449 B11150° 201000 0VEVEL 42520 Myl B8 ISTOP ON ZERO ONLY

7459 @11151° 0000A0  VDELRY

7451 ©11152° 6V10@0 0UB315 42540 CALL STRLTS JLITERALIZE THE LINE STRING
7452 @11155¢ 200000 QLT642"

7453 @11154° Qpoeea 0l114e’

7454 ©11155° 601000 0UB315 42560 CALL STRPRT IPRINT OUT THE CHARACTERS

7455 ©11156° 0pUOWE AUTI46*

7456 V11157° 0@0A0E 6111537

7457 ©11160* @n100R VO3S 42560 Jnp LIST4 IPRINT ANOTHER LINE

7458 ©@111617 peoeAe  @lle77*

7459 @1116e’ BupeUp @11156°

7460 011163° QBLEUE @0BLRYL 42608  BUFLING LXI ByBUF=1

7461 P11164° QUREOR VL1430°

7462 ©11165° B00E00 V11161°

T4e3 Gliiee’ Galude weowae XKD “016@0,%026 I ALIT D," ARQOUND THE NEXT BYTE
Thed  P11167° BRle0e PORS41 FOP H FRESTORE POINTER TO START OF TEXT
1465 0111707 201800 ©U8176 MoV YL IGET 4 CHARACTEK FROM LINE,

7466 V11171° 0R100E  PEUURS INX ] JTADVANCE STUFF COUNT

7467  611172° 0wloww weDee] ORA A §18 IT A RESERVED WORD

Taeg ©11173° dulede ©Veow4s INX H JINCREMENT POINTER INTQ TEXT
7469  @114174° QD10GG 000G 8 ISTORE A ZERD IF THE END

7470 B11175° 0pieve 0ODSLE RZ JZERQ, END OF LINE,

7471 @11176° 001000 PEB362 JE PLOWLP JREGULAK CHAR, JUST PRINT IT
7472 011477 Opeeve 0111706¢

7473 ©ll20u* Dpeove ©111647

7474 911201° 0plove 0e0sTe 42800 cPI ELSETK JIF ITS PELSE" DON'T PRINT THE COLON
7475 112027 D0UORE 0LB22Y

7476 4g8ea 1IN FRONT OF IT

V47T B11205 GpP1OVR  QLB314 42840 cz DUXBRT## JBACKUP STUFF CUUNT TO ELIMINATE
7478 ©11204° 0DOCVE DEALEE

7479  ©11205° Qnevue ©01117¢°

T4Bp ©1l2ee’ Wplgnd ©VLBS26 42860 sul 127 JGET RID OF SIGN BIT AND ADD ONE
7481 ©11267° 00@e28 0LGLTY

7462 911210° 0p10VE ©6EO3US 42860 PUSH H JSAVE CURRRENT POSIT

7483 ©11211° 0010P0 ©VEOR21 42900 LxI 0yRESLST JGET RESLST POINTER,

7484 B1l212 ApPEBLE  QUOLTa!

7465 011215 opeuae wllewd’

7486 0112147 Vplove 06B325 42920 RESKCH: PUSH

7487  B11215° @p100@ QU365 42940 PUSH JSAVE THE RESERVED WORD NUMBER
7486 ©11216° An1600 DEOE3e 42960  RESCR1: LDAX JGET CHARACTER FROM RESLST

7469 ©11217° Op1000  EEOLRS 42980 INX JBUMP RESLST POINTER

749¢  ©11220° QUlo9e Veoe6] 43008 ORA JTEST BITS

7491 @11221° dpleve Quesed 43029 JP INOT AT END OF RESERVED WORD YET
7492 @11222* GpPAUN B11216°

76593 ©11223* dpeeue @11eie’

7494 B11224° PBIOUY  OB36L 430640 POP

7495 @11225° 601006 QUOLTS 43060 DCR JOECREMENT CHAR

7456 ©11226° VP1000 V0O341 43880 POP 3POP START POINTER HERE

1497 w11227* Gplove  veesee 43100 INZ RESRCH INOT AT END OF KESLST YET,

7498 @l11230’ voveus wilels’

7499 ©@11231° @p0uon Glle2e’

1566 43120 JHERE WHEN FOUND RIGHT RESERVED WORD

7561 ©11232f 0nloes @001Te 43140 PRIT3: MOV Ay M FGET A CHARACTER FRUM RESERVED WORD
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7562 ©11233° 2el@ee  aueeeT 45168 ORA A JSET CONDITION LODES
7503 @11234° Q01990  HGPEEE 43180 STAX 8
TSv4 @L1R35° DA1QU0 BvasTe 43200 el
TS65  011236° 0000@Y  @11167°
T5¢6  @11237° wobuee B11e30*
7907 @112640° QPlG0E  GWBLES 43220 INX
7508 @11241° Doleed @uoe4s 435240 INX §BUMP RESLST POINTER
7909 ©1l242* PEluPE  BbD3ES 43260 Jne JPRINT THE REST
7510 011243° PAUwAe B1l232"
7511 0112644° 2pva00 @11236°
1512 43260
7513 43300 THE FULLOWING CUDE IS FOR THE DELETE RANGE
7514 433520 COMMAND, BEFORE THE LLNES ARE DELETED, *OK*
7515 45340 Is TYPED,
7516 43300
7517 @11245° 0p1680 QURS1S 43380 ELETE: CALL SCNLIN iSCAN LINE RANGE
TS16 WL1246° VPWERD BU2533°
7519 0l1247° Do0REn @11245°
TSR0 Q11250 veloes @LB321 43400 POP [} JFOF MAX LINE OFF STACK
7521 @11251° 0plQee BLR3RS a3ugp PUSH B PSAVE PUINTER TO START OF 18T LINE
7522 @11252° 0H1EUe BER31S 43440 CaLL FNDLIN PFIND THE LAST LINE
7523 W11255° VeVNAD  PER371°
7524 0L1254¢ BEORAD A11246°
7525  @11255¢ ©0lves  @uosal 43460 POP B JGET POINTER TO FIRST IN [B,C)
7526 @11250° @p1060 9YUO345 43480 PUSH H ISAVE TRE POINTER TU Trk NEXT LINE
757 @L1257° @@10V0 pUDEdl 43500 Lx1 HyREDDY JPRINT "OK" PREMATURELY
7528 @L1260° POOVWY 0@LIRS*
7529 U11261¢ 0PURED  ©11253*
753p @11262° 0P10Ee PUBS1S caLL STRUUT
7531 D11265° Qpoeae  @LTT43°
7532 BiL1264° Dhbpoe Bllee’
7533 UL1265° Bolode PURK4) 43549 Lx1 HyFIND 760 BACK TO FINI wHEN DONE
7534 011266° BRODDD PB2eT6*
g11267° 2eeUAB ©l1l263°
7536 @112Te" ©oluve @ve34S 45560 5 (M, L) =POINTER TO THE NEXT LINE
7537 @11271° Qalewe BOE353 43580 3 (0,E) NOW HAVE THE POINTER TO THE LINE
7538 43600 JBEYOND THIS ONE
7539 @11272° @@lane peoese 43620 VARTAB JCOMPACTIFYING TO VARTAB
011273° opeove Ael1eel’
7541 ©11274* @pBpne 0112667
7542 ©11275" Qulevy @UEU3e 43640 HLUOP:
7543 @11276° Q01888 QA0OVE 43660 s ISHOVING DOWN TO ELIMINATE A LINE
011277 Op10dD  AUALES 43680
@11308° Opleve 0eou2s 45700
1546 11301 0nlove @e@347 43720
7547 @11302* GpleRe 0edsRe a3jan MLOOP iDONE COMPACTIFYING?
011303 000000 01175°
7549 B11304° DRE008 ©11273°
©11385°f opleve ©EOL4@ 45760 Hy B
7551 ©11300° Qplode ©0bAL5]) 43780 LeC
7552 @11397° 001eBe QEOL43 43800 H
7553 011310 0pleve Quo04e 43820 VARTAD
©11311° 20000 @e1621°

TPRuwcl A Evariar,

INEW VARTAD
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7555 ©11312* @pPeve 0l1383°
7556 V113137 @Al00R @U@3L1 43840 RET>
7557 43860 PAGE
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7558 43880  SUBTTL DISK CODE
7559 43900 IFN DSKFUN, <
7560 43920
43948 i THE STATEMENT DSKUS STRING,SECTUR WRITES
43908 THE STRING (UP TO 432 DECIMAL CHARS
43980 ON THE SECTUK SPECIFIED,
4ag0e OSKLS (SECTOR) IS A STRING FUNCTION THAT
44020 RETURNS THE 133 BYTE STRING STOREU ON SECTOR,
44049
44060 5K0S:  CALL FRMEVL JEVALUATE FORMULA
4apse SYNCHK 44 FFOLLOWED BY COMMA
44100 PUSH H ISAVE TEXT POINTER
44120 CALL FRESTR JFREE UP THE FACLO
44140 XTHL JIH LI STXTPTR SAVE POINTER AT
44160 iSTRING DESCRIPTOR ON THE STACK
464189 CaLL GETBYT JEVALUATE 2ND ARG(SECTOR) IN (E)
aa2g XTHL JSAVE TEXT POINTER, GET DESC,
44220 PUSHM FICIZLENGTH [H,L)=PUINTER
44240 PUSHM
44200 POP FiH,L) GET STRING POINTER
44260 PUP
44300 MOV Bya JSECTOR NUMBER INTO (8]
44320 MVl
44340 suB
44360 Jo FSTRING TOO LONG
44380 INR
46400 MoV FNUMBER OF ZEROS+]
4u420 nvi FSETUP A MASK
44440 INR 4
44460 hyl YL} 1LOAD THE HEAD
44480 out 9 §TO DISK STATUS
44500 In 011 JGET SECTOR STATUS
44520 RAR JTEST FOR START OF SECTOR
44549 JNC SECLP TKEEP WAITING
44560 ANI 63 §START OF SECTOR, RIGHT ONE
44580 CHP B JCOMPARE TO FIND OUT
44600 JINZ SECLP $1F NU
44620 mvl Ag128 IWRITE ENABLE DISK
44640 out 9
4aebe Myl 8,255 JALL ONE®S ALWAYS WRITTEN FIRST
44680  WRITOK: IN 8 JGET STATUS
44760 ANA 0 JWRITE 0K
auten Jz WRITOR iNO, MORE LOOPING,
44749 AB iGET CHARACTER TO WRITE
44Tew 10 FSEND IT OUT
4a760 d c JTEST FOR NULL
44800 ZRLOP
44820  NOTYTOR 8 JPOLL
44840 0 IMASK TESTY
44860 NOTYTD TWAITING
44850 AgH JGET CHARACTER
44960 10
4492@ c JUECREMENT CHARACTER COUNT
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Tel1 44940 INX H
Tei2 44960 JINZ NOTYTO
7613 44980 IN 8
7614 45000 ANA
K 45020 JE

45049 XRA JPUT OUT A ZERO

45060 out 10

45080 DCR E

45180 JINZ ZkLOP

45120  TRUFIN: MV] A8 JUNLOAD THE HEAD

45140 ouT 9

45160 POP H

45180 RET iDONE

45200

45226 DSKIS: MVI Ay137 74 LOT OF CHARACTERS ARE COMING

45240 CALL STRINL JMAKE ROOM)

45260 CONINT FWHERE ARE THEY?

45280 JSECTOR NOW IN (E)

45300 DSCTHP+z JPLACE TO STORE THEM

45320 ' A JLUAD THE HEAD

45340 0

45360 SECLPR: JGET SECTOR INFO

45380 Uk $SEE IF BEGINNING OF SECTOR(READ)

45449 E J1F NOT, KEEP WAITING

45420 JFIX UP SECTOR #

45440 ET SECTOR #

45460 E § IT THE ONE WE WANTED

45460 14 RY TO FIND IT

45500 v JGET & OF CHARS TO READ

45520  READOK: JGET DISK STATUS

45540 R JREAQY TO READ BYTE

45560

45580 JREAD THE STUFF

45600 JSAVE IN STR

45620 JBUMP DEST POINTER

45640 4 JLESS CHARS

45660

45680 A8 JUNLOAD HEADL

45700 out 9

45720 JHP FINBCK JUSE CHRS TO FINISH UP

45740

45760  PATCHE: BLOCK 20>

45780 PAGE
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1707
1708
7109
7710
7711
1712
7713
1714
7715
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45860
45820
45840
45860
45880
45900
45920
45940
45960
45980
46000
46020
46040
48060
4eps@
46190
46120
46140
46160
40160
46200
46220
46200
46260
40280
46300
46320
46340
46360
46380
46400
46420
46440
46460
46480
46500
46520
46540
46560
46580
46600
de620
a6640
46660
46680
46700
ae720
a6740
abi60
46780
46600
40820
46840

S

I
1
4
c

c
1

1
i
i
i
H
i
[

i
I
i
T
c
c

UBTTL CLDAD,CSAVE,CONSOLE

THE CUNSOLE COMMAND ALLOWS THE USER TU CHANGE THE 1/0 CHANNEL

THAT THE USEk TERMINAL IS ON, BY GIVING THE CUMMAND CONSOLE X

WHEKE X 15 SUME INTEGER THE TERMINAL DEVICE WILL BE POLLED FROM
CHANNELS X AND X+1, RESTARTING AT LOCATION ZEKO FURCES THE TERMINAL
TO BE ON CHANNEL ZERD AGALN,

FN CONSSH, <
NTERNAL CONSBO
UNSDO: XRA A JFORCE A CHANNEL ZERO CUNSOLE
CALL CUNS2 10N RESTART AT ZERO
JMP READY FTYPE "OK* AND ACCEPT INPUT
UNSOL: CALL GETHYT JFETCH AN INTEGER INTO (A}
RNZ JICHECK FOR A TERMINATOR
ONS23
FN REALIU, ¢
STA CNLCAL JCHANGE ALL THE FLAGL INPUT CHANNEL REFERENCES
5TA ChLCAZ
STA CNLCA3>
LENGTH, <
CNLCAG>
INR A 3 [AI=DATA INPUT CHANNEL
ST CNLCBY JCHANGE ALL THE DATA INPUT CHANNEL REFERENCES
§1a ChLCB2
RET>
FN CASSK, <

CASIN READS A CHARACTER FROM THE CASSETTE

INTO (A) WITHOUT MODIFYING ANYTHING BUT (A] AND THE CONDITION
CODES
ASING 1IN 6 JROUTINE TO READ A CHARACTER
LDONE JFROM THE CASSETTE INTO (A}
CASIN

7 iREAD THE DATA

d
Al

CASOUT OUTPUTS THE CHARAGTER IN [A) TO THE CASSETTE
WITHOUT MODIFYING ANYTHING

WOCSO: CALL CASOUT JUOUBLE OUT OF ([A)
ASOUT: PUSH PSH JROUTINE YO WRITE A CHARACTER IN [A]
ASLK: IN 6 JONTO THE CASSETTE

ANI OUONE

JINZ CASLK FWALT TILL CASSETTE IS5 READY

POP PSh JGET THE CHARACTER BACK

out o JOUTPUT THE CHARACTER

RET

THE CSAVE CUMMAND WRITES A PRUGRAM ONTO CASSETTE 8Y DUMPING
BASICS CORE, THE HEADER IS THREE 211°5 FOLLOWED BY A ONE
CHARACTER FILE NAHE, THE END 1S THREE ZEROS IN A ROW,

MACKRO 47(113) @3112 1@=5EP=75 PAGE 29=1
CLOAD,CSAVE, CUNSOLE

46860
46880
46900
46920
46940
46960
46980
47000
47020
47040
41060
41080
47100
41120
471149
47160
47180
47200
4jeee
41240
4ie6e
47280
YETT)
4i3ee
47340
47368
471380
476400
41420
47440
4vue0
47480
47500
47520
47548
47560
41580
476008
47620
41640
47660
47660
aiTee
Y RET)
41740
47760
47789
4iboe
47828
47849
47860
47B8E
47900

C

1L

i
i
i
i
i
i
i
c

L
L

o

0

SAVE: PuSh H
Myl Ap2il
CALL CASDUT JPUT OUT THE START BYTES
CaLL THOCSU 3THO MORE TIMES
MOV A JGET FILENAME
CaLL CASOUT JSTORE AFTER 2118
LhLD TXTTAD ISTART OF PROGRAM
XCHG
LHLD VARTAB JEND OF PROGRAM

OPCSO: LDAX ) JGET A BYTE FROM THE PROG
INX L
CaLL casout JSEND IT OUT TO THE CASSETTE
COMPAK JTHE END?
INZ LUPCSO JIF NOT,QUTPUT MORE
caLL THOCSO JTWU MORE @fS TU MARK THE END
PUP H JRESTORE THE TEXT POINTER
CHRGET 160 PAST THE FILE NAME
RET

THE CLUAU CUMMAND CLEARS CORE AND THEN READS A PROGRAM

FROM CASSETTE, SINCE THE LINKS OF THE FILE ON CASSETTE

WILL BE WRONG IF THE FILE WAS SAVED WITH A DIFFERENT VERSION OF
BASIC FINI IS JUMWPED 10, A SCRATCH IS DONE AT THE START SO RESTARTS
AT @ WwON'T LEAVE THINGS IN A GARBAGE STATE,

LOAD: STA FACLO FSAVE THE FILENAME
CALL SCRTCH JRESET EVERYTHING
OPCLK: MVl 8,3 INUMBER OF START CHARACTERS
OPCL2: CALL CASIN JGET A CHARACTER
CPI 211 JSTART CHARACTER?
JNZ LUPCLK INO, RESET COUNT AND LOOK SOME MORE
DCR B FDEGREMENT THE COUNTY
JNZ LoPCLe TSEEN THREE YET?
Lx1 HeFACLO TPOINT AT THE FILENAME
CaLL CASIN JREAD THIS FILENAME
CHP H JTHE RIGHT FILE?
Nz LOPCLK $1F NOT,START COMPLETELY OVER
LKLD TXTTAB JPLACE TO STORE THE PROGRAM
OCKS:  mvl Byé JNUMBER OF ZEROS TO GET
IBEFORE STOPPING
OCSME: CALL CASIN JGET A CHARACTER
HOV Hoh JSTORE 1T
CALL REASON FMAKE SURE THERE IS ROOM
MOV AgM JREGET THE CHARACTER
ORA A TA ZERO?Z
INX H
INZ DUCKS FRESET # OF ZEROS SEEN
BCR B FDECREMENT NUMBER OF 2EROS
INZ DUCSMR 1SEEN FOUR?
SHLD VARTAB FSETUP END OF PROGRAM
Lxl HyREDDY FTYPE "OK" PREMATURELY
CALL STRUUT

[oemcts Erprian
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1760 47920 JMP FINI> FFIX UP THE LINKS AND GO BACK TO MAIN
1re1 47940 PAGE

[Pemld Budiean

BASLIC MCS #pB@ GATES/ALLEN/DAVIDUFF MACKD 47(113) ©3112 10=5EF=75 PAGE 39
F3 MAC 6=SEP=b4 435311 PEEK ANU POKE

47960 SUBTTL PEEK AND PUKE
47980 IFN LENGTH, <
48000 IFE LENGTH=2, <
@11316° Qulowe  BOO315 48820 PEEK:  CALL FRCINT FGET AN INTEGER IN [H,L)
011315* Qneevd @lieasw
011316° QpEEUR  B11511°
7768 ©113177 Uplewe wLoLTe Moy ApM> IGET THE VALUE TO RETURN
LENGTH=2, <
CALL POSINT FGET THE VALUE UF FACLD INTO (0,E)
1171 LDAX D> IREAD THE YALUE
#11320¢ QB10Pe BVO3ES 2 JHp SNGFL1 JTAND FLOAT IT
0113217 VneVue BETeee’
7774 0113227 VoBedw ©115157
1775 ¢ LENGTH=2, <
7776 011323° dnlenp BLY3LS L KE S CALL FRMEVL
TT77  011324° QpAEOe  RU5336¢
7778 ©11325° Qpeewe @11521¢
7779 @11326° @R1oMe  DBUS4S PUSH H JSAVE THE TEXT POINTER
7760 ©11327° vnlewe W©EO315 CALL FRCINT JGET INTEGER VALUE OF FAC IN [H,L]
7761 ©11336° 0neppe P11315%
7782 ©11331° Gpeoby ©11524°
7783 @1133e° GR10P8  BUOS43 XTHL> JGET BACK THE TEXT POINTER
1784 LENGTH=2, €
7785 CALL InTio2 JREAD LUCATION TO POKE
7786 FUSH 0> PSAVE THE LDCATION
7787 ©11333° 0ple@e @60317 SYNCHK a4 JCHECK FOR A COMMA
7768 @11334° QpURYe BOBS4
7789 U11335¢ Uplove  QUBS1S CALL GETBYT
7790 ©011336¢ @pe0n0 ©11u2e’
1791 ©11337° opepee 011330°
7792 0©11340° dplvee 0Oebi32) L POP JGET THE ADURESS BACK
7793 ©11341° 0p100e POQL22 4 STAX JSTORE IT AWAY
7794 @11342° 0P10A0  VOBS1L RET> ISCANNED EVERYTHING
1795
1796 NOTE; IN THE 8K PEEK UNLY ACCEPTS POSITIVE NUMBERS UP TO 32767
7197 POKE WILL ONLY TAKE AN ADURESS UP TO 32767 , NO
1798 FUDGING ALLUWED, THE VALUE 1S UNSIGNED,
1799
1600 v11536" Lx: P
7601

NU ERROKS DETECTED
PROGRAM BREAK 15 611343

18K CORE USED
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p0eaT CNLCAL Be3116° SIN DCOMP voR7@2* EXT
wav1aTe EXT CNLCAe P@s1ey* SIN DOXBRT 011204 EXT
Qu0164 CALCAS BO3461° SIN buly opu700’ EXT
on2354* CNLCA4 033037 SIN DEF P0T411*
010570° CNLCBY vo3L24° SPD DEFFIN 07521 "
0pS571" CNLCB2 v@3136° SPD DEL @y1271"
0pSe42" CNTCCN BO3465° DELETE 911245°
0p1654* CNTWFL 801541° INT DFACLO 001633*
opinas’ COLIS 00275 " DIH 006500 "
010177° CUMPRT 204553 DINCON 06473’
opiea3’ CUNLA 0p6405" EXT DIMFLG oois42*
010137° CONINT 011023° DIR1S op3524°
v10140* CUNSIH 206041 " DHULT 0B0676"
v16515°* CONSSHW a0a000 DNTCPY oe4217*
op4e2e’ CONT 203542° DOASIG 005656 *
vpde2T" CUNTRw 00aEe1 boCHP @e6375°
0r0137° CONTW 200017 BOCOND 0B4354"
PpR137° CUPNUN 204237 DODSP 205756
ove3e 0s aeaL31" DOMIN op6146*
wpBvEe .US evai31’ DUNMUL ooT326"
opeal3’ 200015 DURES o01544°*
Qpepus’ 004s23°* DOSIZY op4621"
CUEPSEM C 002753 DSCTHP o01570"
opeele S 004534 2000020
[TIVETY 002533 ¢ 5 a00674*
anTer?’ A06345°* E ap2e75*
un1431° CERLTRA e19214°
BUFLEN Upe110 002316" 010213°*
BUFLIN G11163° 000002 5 a10214"
BUFMIN ap1430° LCITYEY E 200003
[LITTTY Ba64ST aoe535°
Gpeand [TII Y apee32’
a1es2e’ @epzes s @o4974*
one3ea’ DATBK 005925 * ELSE 000220
PUITTIH DATFND 205166 ° 203474"
a10432° DATLIN 8B1577°" E @a3sey”*
@18532° DATLOF B0S163° oas41s*
ap3a33* DATPTR 201627°* 200220 SPO
op3426° DATSNE 002064 " 20260
Ap3jus” DeLosK eeveia* @ee@11  SPD
apea4s” ag0@21  SPO
CLMWID 208u16 @evel2 SPD
aar532*
@peeL3 SPD
290005 SPD
ege127*
ope@l4  SPO
0e0@L?  SPO
@ne0a1  SPD
000e04  SPO

T02wcld Euqiiar,
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@peeeT  SPD FPWR oenepe  EXT INCHR 2a3126"
@p2102° INT FPWRG 005562° EXT INDLOP 206754°
QpeGne SIN FRCOBL 905751° EXT INEG 200000
Ae0R3  SPD FRCINT 011330° EXT INIT 0p2163°
agepe2  SPD FRCSNG 2075086 EXT INLIN v2i76*
SFD FRCSTR Booeee  EXT INLINC Qn3ens’
SFD FRCTBL LETTTT RS INLINN aearra’
FRE B@7337" INLPNH varasa*
SIN FREF AL 210434° INPCON vg4157"
SPD FRESTR 010431 " INPCON 004T65"
SFD FRETMZ 010437 °* INPRT @s2141*
FRETMF 210440° INPUT 004711"
FRETOP 801573* INPWRD e1eras*
FRHCHK 8@5337° INRART 0aeevs
FRMEVL 005336° INT 200000
05553 ¢ FSUB 208706 * INTDSP [LLIAT
apewun1 FUNCTS 00nen1 INTID2 B03623*
ae1642” FUNDSF Bun103* [IELERR
oB5775° GARBAR o10042° oo172e’
@n1e37* GARBAL #10826° LLELTTR
096034’ GETABN eu4ral” BR6T4S!
6peT04" GETBCU 207752* 3 0p3460"
05260 ° GETBYT 911020" 5 006204°
p4363° GETOEF p07245°* 004306"
dniess’ GETFNH 207550 3 ULLTID)
@10776* GETSPA @07772° 3 Bp3612"
a@s5274° GETSTH 202924 * I8SEC 006534"
opeTI2? GETYPE 906307 15u8 08720’
v11u64? GLVOBL agrsr2’ 18VAR 0ebl6ar
@18546° GLVINT ear4a2* KLOOP 002544
Bnb2aTe’ GUNE 003370°" L CILTLE
ve2276° GUNER 903376"* LABBCK 006162°
6pe516" GUNE3 903375°* LASNUM 000326
@e1331° GUODCH 203044 LEFTS 018552"
QueT42" Gusus (XM LEFT2 218560°
[TELTER GOSUTK o214 LEFT3 018556 *
Bus544° GUTO0 ense1p* LEN LITELIR
@o1602°¢ GOTOTK Queelw  SP LENY 010585"
Qpeo0e GRBPAS 910254 LENGTH [LLITH
[T GREATR 200257 LEPSKF 902117*
[LLIRY A GTBYTL aiie17*
au1744* H 00004
[TEEIAN 006574°*
0pT443" Q00716"
a10045° A00726*
2107127 QuRT24"
a18725° E 200601
LITELKY [ 1F ap4325°
@16733° du3as7*
@p3154° 000212
vpe2ey - v10776"
0@2646" nuLT oueiae’
075657
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LESSTK apeesl MUVRM B812154° ExXT OMERR @e2es7*
LeT “4131° HOVSTR 210417* ONEFUN oz0262
LINCHK Qv4ars” MULDIN @00001  8PO ORELIN 002365°¢
LINGET Ap3ed2’ HUSTCR @u2e17* ONEON @a3265°
LINGT2 EELTEM NEG 200000 ONGUTO op427L*
LINLEN ape11e NEWCHR 004407 " QPRTYP @01544°
LINLIN apeiba’ NEWSTT ee33pe” OPTAB 2p0163"
LINPRT ar1134° NEXT 205225° ORFIN 206463 ¢
LINPTL ap3103° S NEXTC #5230 ° QUTBEL 003061 "
LINPT2 Gp3574° § NFERR 202100° QUTCON 003065*
LINPTS op4aty” NMARY L BoTeS1" ouTDO 200030"
LINPTG NMARYE 007050 OUTWRD 010730"
NMREL 202003 PARCHK 906136"*
NUDATT LLTIA VA PEEK 113147
NUDEL Quazz2r* PLOOP a1117e”
NOPRIN 003113° PLUSTK 200258
NOSEC 206547 " PUKE 011323¢
NUTABR 004637 POPGOF o@1774°
NOTDIM oar152* PUPHRT 022008
[LETEAS NOTER Boeat2’ PUS oerace’
@pa7T3” NOTF DU aar1e4a* PESWRT )
oeTeL5" NUTFNS @0e67L” PREAM
0p6623" NOTFRF pesa72" PREAN2
ap7135* NOTITL 906660* PRINT
2p5363° NOTLST @10477"* PRINTC
Ge5341° NUTOL 003176* PRINTK
wevlle NOTETI 204735°* PRIT3
000008 S NUTSTV 205360 " PRIT4
LTI NOTTHK 910753* PRTNUL
@pRoave NOTTK EPTECT N PSw
0021657 NOTTRL 203367° PTRGET
MAKLINT duieng” NUWGET @vse53* PTRGTZ
MEMSIZ 015457 NUWLIN pes214° PUFOUT
MID$ G1Ee43” NTHIS 902736° PURE
Mipe D10665° NIHISL duai4e” PUSHF
MINUTK ap@est NULCNT 00gR46* PUSHMA
HLOOF 011275° NULL 003566 ° PUTDEL
MLOCPR Qpees” NUHCHU 200040 PUTNEW
MORCOM @Ra566" NUMGF N 908051 PUTVAL
MORLIN Qp3646° NUMINS ausele’ @
MORPR @n4alp’ NUNLEY 200825 S QINLIN
MOVE LTI NUMREL 205476 QINT dpeede  EXT
HOVF N 0e5253¢ NUMTHP 200005
MOVFR 0e5T746* NUTPOS 000070
HOVINS a1e4n7* NXTCON @03276"
HOVLP a10620° NXTRES 202625*
MOVMF 2eT4T6" EXT UUONE LLLErT
MOVRF Q06u4d* EXT OKGOTO 904346°
OKNORM LULTETN
OLOLIN oule11*
OLOTXT 001613°*

702wl EvaLiaT.
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RAMBUT B20000 SNGUO EPLTET TABER ap4sTy*
REAL 0RaTER" SNGUSE Q0704 TABTK 208240
READY 202145° SNGFLI ouT4RD" ope13s*
REALIC wpvuel SF 8008026 Que135*
REASON @ean4s’ SPLTX duoe4e ap16@3"
REQDY @n1725° SWR 900121 °* ap1625*
0@4136" SERFIX 200121° oB1575*
©e4aTa’ SURTK 2008271 a07124"
An4103" STAINP 410754" 2B1547¢
ve0216 START [LLLITA 201551 *
ap2162* STEPTR 202247 006245
Gp4e32* STROBL ©05725° 205783*
Gi11216° STKINL EPELE M ap36@5°
G267’ STRSNG 206021 ° 1 a03604*
0p3453* sTKTOP 201615* 200035
aae1te’ STHMOSF LLELT RS Qeez41
@ytata’ STOP vazgqra* oeie3L”
@p3446” STPEND 0u3500" [CEETY A
0@5354° STPRDY @u2144° ae5111*
Qedasa” SRS 0aT564" G Qe46aa’
210631° STR1 a02116" 6 aeTirat
20123’ STRADL @ateda’ ep3jas*
@e0123° STRADE o07627° 083113¢
063754°¢ STRCMP Q0b320° 090020
Bp2437° STRCPY 207601 " 205357°
[LLT TN A STRONE BaserT* LT3
ap2333* STRUON va4s07* [LITLE
@ga421* STREND 20i625* a3t
deea3i STRFIN 00T665" voeab1e "’
STRGET BaTe4e" 5 20047
STRING 000001 010063
STRINI oate24* oe1617"
STRLIT earesT* Qeizer*
STRLT& eur643" Qe4a37*
@00055* STRLTS oar642" 5 200244
606373* STRLTL 0oT64D" 5 200111°
B0@133* STRNG 002727 211042"
0GR133° STROUL eu7782° 200000
20a365* STROUT @07743¢ 200000
@1e130° STRPRe @ariss’ @21543¢
ants22* STRPRT @aaTTde’ oe162y1*
wozare’ STRSIL 200003 008185°
SNGDBL ©e5743°" STUFFH 002667 @@5TT7° EXT
SUBFLG 201601 " ep7T24° EXT
SVAR @10102° @eeues EXT
SVAKS @a1ee77* d ees200* EXT
TABEND 002655* ge426s’ EXT
E Beblep” EXT
285536 "
Ba347° EXT
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ZERLTA
ZERD
ZERDER
$CODE

ALLLST
ALLSTR
ANDUR(
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aprear*
A11046° EXT
BpbT23"
200eRa* INT

812
2049
2521
2606
3ped
3397
3721
4081
4566
4916
5396
5529
5946
6216
6efl
7e74
73ue

9878
9944
10138
1626#
1050#%
1201%
1z16#
1235#
1249%
1265
1283#
12998  1300#
13168 1517#
13332 1334#
13508 1351%
13648  1565#
1381 13828
13989 1399#
1611 14168
14294 1429
14478 1447
14648 1465#
14818 1482#
14984  1499#
15128 1513¢#
1530% 15318
1548% 15494
15628 1563#
17228  1723#
4o0eK  4uO1R
42744 42754
e115#
T137#
YEED

4
3
3"
!
&




APPLOP
ARG,
ARGLO
ARYSTR
ARYTAB
ARYVA2

BLTLOP
BLTU
BLTUC
BOTCLON
BRKTXT
BSERR
BUF
BUFLEN
BUFLIn
BUFMIN
c

CHRCON
CHRGTR
CLEAR
CLEARC
CLMWID
CNLCAL
CNLGA2
CNLLA3
CNLCAY
CNLCES
CNLCB?
CNTCCN
CNTWFL
COLIS
COMPRY
CONLA
CONINT
CONSIH
CONSSH
CON
CONTRK

CROUNE
CRFIN
CRUNCH
CSLOUP
CURLIN
CZLOOP
[}

DAbL
DANDOR
0ATA
DATATR
DATBK
DATFND

1125

1e#
138
136
138
2859%
26244
2639%
2865
162
2401
3774
16b¥
1107
166%
10#
1117
144
121
3488
924
139
1207
155
2314
3869%
1976
5370%
136
2079¢#
828
By
2394
2898
3294
372y
4553
4860
5480
5655
EYED]
6501
6995
rass
1608
4759
1064
988
u13s
43028

as21¥
16898
16864
6820
2224
6795
eilas
T0B1#
39728
39738
9318
9314
5200
£88
1985
2437
2955
3557
4318
4714
4867
5356
Se76
6054
6196
bo4T
6848
7025
7155
7301
7449
1802
2026
6898
5196
3047
5985#
1583#
1583
Ta60#
2450
1749
3397
s127
6079
6890

19954
5405
75354
1129

808

1889

2604

1920

1855
2105
2430
2925
3426
4188
4566
4958
5576
5669
6118
6578
7042
7489

3716

3943

3918

2595

2e4e

3040

T

02wt A Evqron




DATLIN
DATLOP
DATPTK
DATSNE
DBLUSP
DCOMP

DCXBRT

DIMEGH
DINFLG
DIRLS
OMULT
ONTCPY
00A316
DOCHP
0OCUND
DODSP
DOMIN
DONNUL
DORES
DOSIZT
DSCYhP
DSKFUN
0SUB
OVOERR
OV AR
DVARZ
DV ARS
£

EATEM
EDIT
ELSE
ELSETR
END

ENDCUN
ENDREL
ENDTK
EQULTK
ERRBS
ERRCN
ERROD
ERRDIR
ERRUVR

FACSNG
FADD
FADUS
FALSIF
FBUFFR
FLERR
FCOMP
FOIV
FIN
FINBLK
FINGO
FINL
FININL
FINNOW
FINPTR
FINREL
FINTMP
FLGING
FLOAT
FLOATR
FHULTY
FNDF OR
FNOLIN
FNDOER
FNDVAR

1e2an
ayai
16724
18664
1145#
1684
167#
168#
1114
6337
1994
1125
170
10686
5491#
15964
ELED)
1668
3515
4eo1
4181
3700
4500#%
Seee
6185
Learls
3966#
1615¢
98
1688
136
6824
6731
6757
831
3191
5364
6264
7229
55608
1097
1091
994#
1858
2894
4sae
986
1033
1370%
15408
1393¢#
4aTs
1415¢

129es
1916%
1431
1491¢
121e#
1261%
1321%

155
147
1a1#%
1161
1618
6475
5180
2015
2497
6121
5658
4569
41194
1631¢
1458
1658
1159
1735%
1989
Sp4e
bi06E

1669
LELTL]
2998
4vet
4903
1153
14788
1151
6307#
badas
7557%
T517#
16808
5516#
5517
5531
30398
1149
35244
4217
5396#
3736
4564
S061#%
6187
2e9e

6568
936

1147

1877%

ba22#
6825#
1757
3221
537
6372
Tent
5563
1097#
3388%
2383
3pras
3p19#
a548
2932
3459
5986
3063
5567
6317
1878

4887

5910

1857
322¢
5376
CErL
Te8e
5569

3ias

45664
2936
6330

16838 3073

928
4985

3610

3155
a4zl

5000

7534

4891

5965 6050 6182

3545 3365 4315 5969 5988 6375 6430 6606

1829 1049 105¢ S06e S0eq

4798 4870 4945 4987 5103 5166 5447

73068 7345

T38e

6692

6585

5&M44 Budreaz




FNINP
FNOUT

FUNDSP
GARBAZ
GARBAG
GETAGN
GETBLL
GETBYT
GETOEF
GETFNM
GETSPA
GETSTK
GETYPE
GIVOBL
GIVINT
GONE
GONE 2
GONE3
GOOLCH
GOSUB
GOSUTK
60T
GOTOTK
GRBFAS
GREATK
GTBYTC
H

HAVTYP
1ADU
1CONFP
IV
100NE

72398
72514
5049
72638
27131#
1743

3802

47398

1134
748

1138

3552
62098
6470
Te148
Toeow
5359
16168
4siis
3146
11578
999
5214
67004
66888

6630
3585
6137w
6345
6565
arse
3792
LELYTS

2860
3601
3705
2519#
32808
3292
33038
3595

244
2892
3181
3336
3560
3981
4308
4100
4543
5350
5626
5875
bo4a
6154
6366
6423
8675
LLEL)
6886
6977
T156
Tade
559a4%
1165
1173
1171
2633
30le#

3419
906
1169
2628%
5901

734
2e79
24854
2512
6165
4209
agaes
1926
4u3eH
T245%

4859
3211
5865
17048
2388
S5u75%

1305%

3003

1957
2uBb#
2502

reas

7141
4515
5108

ese/

6220

6707
5056

4071

73308

179¢

1741
1947
2ete
2249

Toemtt Esaroan




ISCHTC
ISFUN
18605U
I1S1GH
ISLET
IsSEC
1sue
ISVAk
KLOOP
L

LABBCK
LASNUN

LENGTH

LEPSKR
LESSTK
LET
LINGHK
LINGET
LINGTR
LINLEN
LINLIN
LINPKT
LINPTY
LINFT2
LINPTS
LINPTG
LIST

LISTH
LISTEN
LOG
Loop
LOOPDN
LOOPER
LOOPON
LOPOTR
LOPFDA
LOPFND
LOPFTA
LOPREL
LPOPER
LPTLEN
LPTSH

LSTOFK
M

MATN
HAKINT
HEMS1Z
HIDS
MID2
MINUTK
HLOUP
HLOOPR
HORCOM
HORLIN
MORPR
MOVE
MOVF
HOVFK
HOVINS
HOVLP
MOVHF
MOVKF
MOVKH
HOVSTR
MULDLH
1US TCH
IEG
NEWCHR
NEWSTT

2990¢
Su47
3592
1hb#
3jt1e#
5550
168#
5026
2299#
836
5195
6265
6988
Sp81#
19544
548
7129#
71278
938
Ta6i#
4
789
1014
1617
1879
2380
2861
3313
3663
3938
4200
4368
4615
5332
5627
b225

417
51204
35974

5005
5559%
1167
Sebas
2415
1754
5224
6269
7152
sete
5128
Tiess
Te1s
7181
To63#
T082
22
813
1gz2
1623

Teo1n

2654

3530

31734

3912

3304

ET:RRY
5486
6849

Toemis EuALean:




NEXT
NEXTC
NFERK
NMARY L
NMARY R
NMREL
NODATT
NODEL
NOPKIN
NDSEC
NOTABR
NOTUIM
NOTER
NOTFDD
NOTFNS
NOTFRF
NOTITYL
NOTLST
NOTOL
NOTGTI
NOTSTV
NOTTHR
NOTTR
NOTTRC
NOWGET
NOWLIN
NTH1S
NTHIS|
NULCNT
NULL
NUMCMD
NUMGF N
NUMINS
NUMLEY
NUMREL
NUHTHP
NUTPOS
NXTCON
NXTRES
ODONE
OKGUTO
OKNORH
OLDLIN
OLOTXT
OMERR
ONEFUN
ONELIN
ONEON
ONGUTO
OPRTYP
UPTAB
ORFIN
QUTHEL

OUTCON
0UTLO
OUTWRD
PARCHK
PEEK
PLOUP
PLUSTH
POKE
POPGOF
POPRHRT

PTRGET
PTRGT
PUFOUT
PURE
PUSHF
PUSHMA
PUTLE]
PUTNEW
PUTVAL
9

QINLIN
QINT
RaAMBUT
READ
READY
REALIO
REASON
REDUY
REDINP
REM

4361#
4461
4387
5553#
5952#
usue
24118

2619
S571#
3921

60624
54316
6015#
S5673#
52088
5652

Tes57#
R757#
ape3i

T279%
5934
29ea#
41968
43274
2u35e
2u4
3098
30854
2938
S13e
4211w
1849
4195
119%
3915
4062
2370
2617
ELLT-LS
5182#
3031
2254
18574
Seds
2124w
2s29#
35844
4825
4607
Sabe#
2532w

2536#
sa7y
322
5183
T765%
7ut2
1eers
17768
1764n

62794
beb5#
7174
72914
37478
3684
2331
1519
1505
3884
1970
3478
5868
7266
4114
6449

4136
B90#
6515
6969
35674
Y66
993
1065
luzsd
1032
1050
1elus
1306
1413
14934#
2269#

4091%
1940w
15
1785
1954

1899

6350

1029

3981#%

3065

5194

4578

5208

5009

2372
388e
6149

6323

2587
3937
6160

2588
3948
6861

989

998
10138
1027
1046
1056
12544
1346
1449
1543%

2621
4170
LLLY]

9894

998¢#
1619
1027%
Loee
Lu56#
1267
13408
1451
1568

2831
4a2a1
6685

99¢

999
10198
1028
1047
1177%
1268
1378
14518

3219
4394
6688

990 #
9998
1020
1028#
1047#
11878
1269#
1372
1472

261e

3p45
4531
6695

3182
5357
6860

14748

6703

[Peucth Bopiian




REMEF
REMTK

REPIN]
REPOUT
RESCRY
RESER

RESF LN
RESLST
RESKCH
RESTUR
RETAUP
RETURN
RIGHT S

STPRDY
STRS

STR1

STRAD]
STRADR
STRCNMP
STRLFY
5TRONZ
STROON
STREND
STRFIN
STRGET
STRING

STRINL
STRLIT
STRLT?
STRLT3
STRLTI
STRNG
STROUL
STROUT
STRPRE
STRPRT
STRSIZ
STUFFH
SUBFLG
SV AK

SVARS
TABEND
TABER

TRCFLG
TRMNGK
TRMOK

TRYAGN
TRYGIZ

34008
992#
135
39768
TaBE
23571
29898
986
Tasod
1080
as24#
1084
950
917
9174
1076
2057
3265

1130

144

897
159

926
135
6754

135

16743

21ee

7248
284e

3gue

2884

7773
3g95

3506

1432
2397
4089
6440

6620

66198
7455

23958
5624

294n 31806 3227 4557 5538

6237 bbbd

2eee 2e1e 2242 2275
3461 3478 3755 3789
4585 Sead 5093 5097

2425
6440

3474 4032 4376 4449

6801 6812

7836

| (Fencit Eumsnn




TRYIN
TRYOUT
TSTACK
TSTOF
TTICHN
TTOCHN
TTYCHR
TTYIST
TIYFOS
TVAR
TXTTAB
UMULT
USERR
USINTK
USRLOC
VAL
VALINT
VALSNG
VALTYP
VARTAB
VINT
VHMOVAF
VMOVE
VMOVF A
VHOVF M
VHOVMF
VNEG
VPUSHD
VSIGN

SSTART
+C1
M ]

2609

2149
6156

160es
203u

4929
6594

4ites
3688

4834
5630

6280

4933
6735

5237
7540

5596
7554

5931

3175

6169

TPl EuALeATin.




cc
CHRGET

CHA
cHE
cHp

CNE
CnZ
COMPAR

5378
T226

3510
6815

2403
2963
3724
4454
5008
5615

3190
5921
6807

994
1028

P2l BuAriazine




ORI
qur
QUTCHE

PCHL
POP

1978
2189
2801
5152
3428
3973
4566
as2?
S5e23
5473
5674
6019
6143
6a6
6760
CLLH
1025
7151
7573

1857
2612
3859
5120
5533
Teew

883

852
3153
5374
7410

1254
2271
T442
4920
1767
2162
3018

1902
2155
2886
4328
5387
5953
6119
6683
12817

4541
7132

2089
3735
a8py
6429
T457
3925

24085
3733
4794
6551

3881

2028
2147
3478

TPRwlf EudreaT




PUPR
PUSH

B
E
51
i
‘&




® 6 o ¢ & 0 & 0 ¢ 0 o o 0

STAX
suB
sul
SYNCHK

XCHG

6204
7794

6426

2470
3458
3976
aris
5903
6435
7090
7546
5499

29e9
as72
6584

3873

Teenclt Bureaz,




SPOOLER RUNTIME 48

*REND** USER

*®END#* USER

A%END** USER

**ENUA® USER

AXENDAx USER

*xENDwx USER

*AEND#R S USER

#xENO*® USER

*RENDRR USER

**ENOww USER

wwEdOwn USER

AxEMDar USER

**ENDAA USER

#*ENDAR USER

*aENDa* USER

2040 0P0

LTS

MITS

Mifs

MiTs

METS

miTs

HITS

LISE )

MLTS

MITS

KLTS

MiTs

MITS

MLTS

MLTS

SECONDS, 310
16090,6000]

(61100, 6000)

(6000, 6000)]

(6000, 6u00)

L622v, 600Y]

(6000, 6000)

(6000, 6000)

(6000, 6001

le@o@, 60001

{6080, 6000)

[evaa, 6uoe)

teave, 60001

L60ve, 6b0V]

16000, 6000]

(6000, 6UNY]

KCSy
Jos

Jos

1637 DISK READS,

123 DIss

F$ SEQ, 42 DATE 1Q=SEP=TS

SEQ,

SEQ,

Sk,

SeQ,

Se@,

seq,

SEQ,

Seq,

SEQ,

Seu,

SEQ,

sew,

St0Q,

SEQ,

42

42

42

42

DATE

DATE

DATE

DATE

QATE

DATE

OATE

OATE

DATE

OATE

DATE

DATE

DATE

DATE

19=SEP=75

10=8EP=75

10-SEP=T5

10=SEP=1S

10=SEP~7S

10m=SEP=TS

10=SEP=TS

10~SEP=75

1QaSEP=T7S

10~SEP=TS

1U=SEP»TS

10«8SEP=75

10=SEP=TS

10=SEP~T5S

WRITES,

386 PAGES

09:22:31 MONITOR ALBUGUERWUE

29528131

29322131

09122131

Q9322131

09:22131

g9i22:51

09:22131

29322131

09322351

09322131

09322131

¥93221:3¢

09322131

09:221331

MONITOR

HONITOR

MONITOR

MONITOR

MONITOR

MONITOR

MUNITOK

MONITOR

MONITOR

MONITOR

MONLTOR

MONITOR

MONITOR

MONITOR

ALBUGUERGUE

ALBUGUERGUE

ALBUGUERQUE

ALBUQUEKQUE

ALBU4QUERQUE

ALBUBUERGUE

ALBUQUERGUE

ALBUQUERQUE

ALBUQUERQUE

ALBUQUERGUE

ALBUQUERQUE

ALBUQUERQULE

ALBUGUERQUE

ALBUGUERGUE

SCHOOLS

SCHUOLS

SCHOOLS

SCHOOLS

SCHOOLS

SCHLOLS

SCHOOLS

SCHOOLS

SCHOOL S

SCHOOLS

SCHOOLS

SCHUOLS

SCHOOLS

SCHOOLS

SCHOOLS

FEFFFFFFFFFFFFF
FFEFFFFFFFFFFFF
FFFEFFFFFFFFFFF

FFF
FFF
FFF
FFF
FFF
FFF
FFFFFFFFFFFF
FFFFFFFFFFFF
FFFFFFFFFFFF

av o
444 444
444 444
444 444
444 444
444 444
444 444
444 444
444 444
444 444
444448644434444

444444064449444944

4444464a44494444
444
444
444
444
444
44y
44q
444
444

se7s

5078

5078

5078

5678

Se18

5278

5a78

se78

Su78

Sa78

5878

Sa7s

Se7rs

Se78

IR R R R R R R R EREE EE SRR EREY

*wENDRw

*REND* %

ARENO*»

*RENDww

*RENDww

*RENDww

*END®R

*#wENDww

wREND#w

*eENDww

*RENDww

*RENDRw

*RENDww

*nENDww

*RENDww

s
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LPTSPL VERSION 6(344) RUNNING ON LPTO
*START* USER HITS (60Q@,6000) JUB F4 SEOQ, 205 DATE 27=AUG=75 @7:23:23 MONITOR ALBUGUERQUE SCHOOLS 507A #STARTw
REQUESY CREATED: 27-AUG=75 96311325
FILE? USKBO:IFA4(6000,6000) CKEATED: 27=AUGR7S5 26310100 PRINTED: 27+AUG=7S 873123130
QUEUE SWITCHES: /FILE3ASCII /CUPIES$1 /SPACIN /LIMIT3468 /FORNSINORMAL
FILE WILL BE DELETED AFTER PRINTING

/MEDIUM/
/0N MACHINE/
/CASSETTE/

L]
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MATHPK FOR BASIC MCS 8888 GATES/ALLEN/DAVIDOFF MACRO 47(113) 26109 27=AUG=75 PAGE 1
23=AUG=b4 85146 CUMMON FILE

@610  SEARCH MCSa08 iTHE UNIVERSAL FILE

dv2ee SUBTTL CUMMON FILE

we3ew SALL
289001 2B40A  LENGTH 7 @ MEANS 4K, 1 MEANS 8K, 2 MEANS 12K
0eoual AR50 REALIUss|
QeeLnl FLLTT) CASSWaa] JICASSETTE SWITCH (CSAVE,CLOAD)
L) 26708  LPTSWaz@
P oesva OSKFUN==@ JON TO READ/WRITE
ALY 99990  CUNSSH==Q

LECTLEY 9119@  CONTRWa=1 FALLDAW =0
a12¢@ IFE REALIU, <
01300 LPTSH=20 ISIMULATOR DEFAULTS
21400 CASSHE==0
01500 CONSSW==0
21660 OSKFUN==@
01702 CONTRW=2@>

@190@ E LENGTH, <

e2apa EXTFNC==@ i ON MEANS EXTENDED FUNCTIONS

2210@ MULDIM=2@ ] ON MEANS MULTIPLE DIMENSIONED ARRAYS ALLOWED
02280 STRING==28 } ON MEANS STRINGS ALLOWED

82300 CASSW=mR

92400 LPTSH=20

ae25¢d DSFFUN=28

82600 CONSSWaad

a2700 CONTRW=2@>

® 0 & 0 & 0 0 o o o O

@2989 o LENGTH=],<
Qedeal 83080 EXTFNC==]
BEoLe1 93100 MULGIM=s8]
2enuBl 03200 STRING==1>

03409 i LENGTH=2, <
83500 EXTFNC==]
36002 MULDIM==Y
a37ee STRINGma]»

2399  DEFINE SYNCHK(A),<HST 1
04060 A>
P4160  DEFINE CHRGET,<RST

94260  DEFINE OUTCHR,<RST

04302  OEFINE COMPAR,<RST

244082 DEFINE FSIGN,<RST

@4560 DEFINE PUSHM,<RST

04600  DEFINE PUSHFM, <PUSHM
04760 PUSHH>
94800  DEFINE ACRLF,<

24900 "

#5068 IFN STRING,<®U1@>>
@519  DEFINE PUSHR, <

95200 PUSH 0

#5300 PuUSH B>

MATHPK FOR HASIC MCS 808@ GATES/ALLEN/UAVIDOFF MACRO 47(113) 8659 27+AUG*7S PAGE 1=y
c 235mAlbmbd BS5146 CUMMON FILE

854u@ DEFINE POPR; <
PO

25500 P []

CELTT PUP 0>
@57¢@ DEFINE MOVRI(8,C,D,E),<
85808 AWD “U1eee,"0v0l Fi "Lxl Bn
25900 EXP c

B6ABE EXP B

L3 XW0 "0ipee, 0021 §i "LXI Dv
26208 EXP E

26300 ExXP D>

26508 IFL,«

2060d  IFE LENGTH, <PRINTX  /SMALL/>

26708 IFE LENGTHm] , <PRINTX /MEQIUM/>
26808 IFE LENGTH=2, <PRINTX /Blb/>
26980  IFE REALIO,<PRINTX /SIMULATE/>
atane IFN REALIO,<PRINTX /ON MACHINE/>
a718@  IFN CASSW,<PRINTX  /CASSETTE/>
B7208  IFN LPTSH, <PRINTX  /LPT/>

87308 IFN DSKFUN, <PRINTX /DISK/>

araee  IFN CONSSW, <PRINTX  /CONSOLE/>>
27520  PAGE




MATHPK PUR BASIC MCS 808U LATES/ALLEN/DAVIDOFF MACRO 47(113) 06109 2T7=AUG=75 PAGE 3
Fa AC 23=AUG=b4 06108 FLOATING POINT MATH PACKAGE COUNFIGURATIUN

76 ee108
77 weiee

o160
av18a
op2ea

FUELY]
EUELT

neoven av3ea

aviqa
00360
00380
oo4pa
fe4ae
[TLLY]
@edea
LLILT]
00590
@us2e
28540
00560
[TELT]
Q6w
00620
Queda

eurea
natze
ouT4e
#4760

LELED]
0a84n
00860
CLLLT
2a90a
@esza
Pu94e
20969
0o980
Q1000
LECEL]
@1040
010860
01080
01109
#1120

SUBTTL FLOATING POINT MATH PACKAGE CONFIGURATION
TITLE  MATHPK FOR bASIC MCS 8080 GATES/ALLEN/DAVIUOFF

IFNDEF LENGTH, <
PRINTX 11l MUST HAVE COM |}l
ENO>

& TLLL ALERT
I THROUGHOUT YNE MATHPACKAGE 4 |

PRz

INTERNAL ZERO,FLOAT,FLOATR,MOVE,FADD,FADDS,FSUB,FMULT,FDIV,FIN,FOUT
INTERNAL PUSHF,; ABS, INT,QINT,SGN,SQR,RND, SIN,FCOMP, SIGNC,QVERR
INTERNAL INPRT,LINPRT,MOVFM, MOVMF s MOVFR, MOVRF , MOVRM,NEG, INRART, INXHRT
IFN EXTFNC, <

INTERNAL FPHR,EXP,1L0G,CO8, TAN, ATN,FONE>

IFN MULDIMB<LENGTH=2>, <

INTERNAL OMULT>

IFN STRING, <

INTERNAL S1GNS>

IFN LENGTH=2,<

INTERNAL FADUT,FSUBT, FMULTT,FOIVT>

IFE LENGTH=1,<

INTERNAL FPWRT>

IFE LENGTH=2, <

INTERNAL VMOVMF , VMOVFM, FRCINT ,FRCSNG , FRCOBL , VNEG, PUFOUT, DCXBRT, 1ADD
INTERNAL 1SUB, IMULT, IDIV, ICOMP , INEG,DADD,0SUB,DMULT 001V, DCOMP, INTFNC>

EXTERNAL FAC,FACLO,FBUFFR,MINUTK,PLUSTK,ERROR , DVBERR, ERROY , FCERR; SIGN
EXTERNAL E

IFE

EXTERNA DF!LLUrAk‘h,ARhLD VALTYP, TMERR, TEMP2, TEMP3>

COMMENT %
EXTERNAL LOCATIONS USED BY THE MATH=PACKAGE
iTHE FLOATING ACCUMULATOR
IFE LENGTAmE, €
BLOCK 1 J (TEMPORARY LEAST SIGNIFICANT BYTE)
DFACLO: BLOCK 4> J (FOUR LOWEST ORDERS FOR DOUBLE PRECISION)
FACLD: BLOCK 3 1 [LOW ORDER OF MANTISSA (LO)I
J[MIDDLE ORDER OF MANTISSA (MO))
J (HIGH ORDER OF MANTISSA (HO)
FAC: BLOCK 2 ) (EXPONENT]
) [TEMPORARY COMPLEMENT OF SIGN IN MSB
LENhTH-E,
BLOCK JILOCATION OF SECOND ARGUMENT FOR DUUBLE
BLOCK 1» } PRECISION]
BLOCK  *013 JBUFFER FOR FOUT
LENGTH=2,<BLOCK “D<3a=132>
5

MATHPK ruw BASIC MCS 8080 uATt:/ﬂLLEN/uAvxuurr MACKO 47(113) 06109 27=AUG=TS PAGE i=|
Fa 23=AUG=64 Vbt LOATING POINT MATH PACKAGE CONFIGURATION

21188

@12zae
21240
21269
81288
21308
81328
81340
@136
21380
91400
@142
21440

81480
@158
81520
21540
21560
21580

B1620

21668
21688
a170e
airae
21740
21760

21808
21828
01840
@1860
218868
81900
01928

01960
#1980
#2008
a2vee
22040
LELLL]
02080
02100

THE FLOATING POINT FORMAT IS AS FOLLOWS:

THE SIGN IS THE FJRST BIT OF THE MANTISSA
THE MANTLSSA IS 24 BITS LONG
THE BINARY POINT IS JO THE LEFY OF THE 8@
NUMBER = MANTISSA » 2 = EXPONEN
THE MANTISSA IS PUSITIVE, WITH A ONE ASSUMED TO BE WHERE THE SIGN BIT Is
THE SIGN OF THE EXPONENT IS THE FIRST BIT OF THE EXPONENT
THE EXPUNENT 1S STORED IN EXCESS 200 I.E, WITH A BIAS OF 280
S0, THE EXPONENT 1S A SIGNED B+BIT NUMBER WITH 280 ADDED TO IT
AN EXPONENT OF ZEKRO MEANS THE NUMBER I8 ZERO, TME OTHER BYTES ARE IGNORED
TO KEEP THE SAME NUMBER IN THE FAC WHILE SHIFTING:
TU SHIFT RIGHT, EXPizEXPe+1
TO SHIFT LEFT, EXPisEXP=1

$0, IN MEMORY THE NUMBER LDOKS LIKE THIS
(BITS 17=24 OF THE MANTISSA
(BITS 9=16 OF THE MANTISSA)
(THE SIGN IN BIT 7, BITS 2=8 OF THE MANTISSA ARE IN BITS e=d.
[THE EXPONENT AS A SIGNED NUMBER + 208]
(REMEMBER THAT BIT 1 OF THE MANTISSA IS ALWAYS A ONE)

ARITHMETIC ROUTINE CALLING CONVENTIONS:

FUR ONE ARGUMENT FUNCTIONS:

THE ARGUMENT IS IN THE FAC, THE RESULT IS LEFT IN THE FAC
FOR TWO ARGUMENT UPERATIONSE

THE FIRST ARGUMENT IS IN B,C,D,E I,E, THE "REGISTERS"

THE SECOND ARGUMENT IS IN THE FaC

THE RESULT I8 LEFT IN THE FAC

THE "S" ENTKY POINTS TO THE TWO ARGUMENT OPERATIONS HAVE (HL) POINTING TO
THE FIRST ARGUMENT INSTEAD OF THE FIRST ARGUMENT BEING IN THE REGISTERS,
MUVKM IS CALLED TU GET THE ARGUMENT IN THE REGISTERS,

THE 7" ENTRY PUINTS ASSUME THE FIRST ARGUMENT I§ ON THE STACK,

POPR I8 USED TO GET THE ARGUMENT IN THE REGISTERS,

NOTEZ THE "T" ENTRY PUINTS SHOULD ALWAYS BE JUMPED TO AND NEVER CALLED
BECAUSE THE RETURN ADURESS ON THE STACK WILL BE CONFUSED WITH THE NUMBER,

ON THE STACK, THE TWO LD*S ARE PUSHED ON FIRST AND THEN THE HO AND SIGN,
THIS 18 DONE SO IF A NUMBER IS STORED IN MEMORY, IT CAN BE PUSHED ON THE
STACK WITH TWU PUSHM"S, THE LOWER BYTE OF EACH PART IS IN THE LOWER
MEMORY ADDRESS SO WHEN THE NUMBER IS POPPED INTU THE REGISTERS, THE HIGHER
ORDER BYTE wWILL BE IN THE HIGHER ORDER REGISTER OF THE REGISTER PAIR, I,E,
THE HIGHER ORUER BYTE wiLL BE POPPED INTO B, DO OR H,

%

PABE
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177 @212@  SUBTTL FLOATING PCINT ADDITION AND SUBTRACTION
118 22148 FENTRY TO FADD WITH POINTER TO ARG IN (HL)
179 0BuR@aL* BR1OMD  QPAD4l 02160 FADDH: LXIT Hy FHALF FTENTRY TO ADD t/2
160 @@nenL* BeeaRe Quasi2*
181 00Ap0e’ 0uduRa @8ADAY
182 @o0pas* Bplpae Qea31s @2180 FADDS: CALL MOVRM FGET ARGUMENT INTU THE REGISTERS
183 0UPEA4’ 0@QGPE BY1243°

6eUAnS’ PRRURE VBAREL"

2oPene* BP1UA8  BLVSES 22200 JHP FADD 100 THE ADDITION

Paven’* Geeene ©EOLAS’

Ba¥A14° BEBOVE 0VBRLE4"

FSUBTRACTLON FACISARGWFAC
1FN EXTENG, €
900n1l’ 0plodu 0A31S FSUBST CALL MOVRM> JENTRY IF POINTER TU ARG IS IN (HL)
Pdvp12* APPPNR QLl12ds”
9A0015° A0BURe  @eeRel”
IFE LENGTH=1, <
Bu0p14°® Delvve 0deoedl XWD 100@,041> FrLXI H" AROUND NEXT 2 BYTES
LENGTH=2,<
BavE15* Op1ouws  BUR38L PUPR> TENTRY IF ARGUMENT I8 ON THE STACK
00Be10’ 0B10P0 PE0321
@aPa17* 0P108A BRO515 CALL NEG INEGATE SECOND ARGUMENT
2a0020°* Qpeved Q11757
000p21°* Q0B0PC QVOL1R"
TFALL INTO FADD

FADLITION FACI=ARGHFAC

PALTERS A,B8,C,0,E,H,L

LENGTH=2, <
6ave2e’ @p10Bs  BLOBAL XH0 1000, 041 i"LXI  H" AROUND NEXT 2 BYTES
Buee23" oploue BROSO) PUPR> JENTRY IF ARGUMENT IS ON THE STACK
Godp24* oplove @ee32l
Danpas* euloan QMea1Te MOy JCHECK IF FIRST ARGUMENT IS ZERU
BuBp2e’ 2nload o267 ORA JGET EXPONENT
020227* @B1000 000310 R 11T IS, RESULT 1S NUMBER IN FAC
0a2A3a* @n1ove Redvre LDA IGET EXPONENT
@20031° 20000¢ DOBVEON
@oge3e’ op2ede oQeevae*
@0B@33* Pa1p0d peReeT ORA JSEE IF THE NUMBER IS ZERO
@0dp34° PR10U8 ROB3L2 Jz JIT 1§, ANSWER IS IN REGISTERS
000@35* 0pAVED PO1225°
@02036* Opeeoe PBRE31’

earaa IWE WANT TO GET THE SMALLER NUMBER IN THE REGISTERS S0 WE CAN SHIFT IT RIGHT
az2r4@ JAND ALIGN THE BINARY POINTS OF THE TWO NUMBERS, THEN WE CAN JUST ADD OR
82760 JSUBTRACT THEM (DEPENDING ON THEIR SIGNS) BYTEWISE,

Qu2e37* @elven eede20 earse SuB ] JCHECK RELATIVE SIZES

#2040’ dpione 00322 22800 NG FADOY 118 FAC SMALLER?

©20p41° @plene BEALST®

P0Bp42* BROEGC BPRU3S’

FOR BASIL MCS 8888 GATES/ALLEN/UAVIOOFF MACKO 47(113) 06109 27=AUGw75S PAGE 2=
MAC 23=AUG=b4 863068 FLOATING POINT ADOITION AND SUBTRACTION

290043* 001000 QLOLST 02820 ChA JYES, NEGATE SHIFT COUNT

@vua4a’ Poleve 0BELT4 CELTY) INR

B00P45° 2plERe @CB353 @z2860 XCHG iSWITCH FAC AND REGISTERS, SAVE (DE)

©9An46° 221000 QU315 #2889 CALL JPUT FAC ON STACK

200047¢ 000002 QU1205°

@e0p50°* dpdeor @OAL4L"

B0URS1* Paleoe QU353 02909 XCHG iGET (DE) BACK WHERE IT BELONGS

0eapse’ 2pleoe ABE31S ae9ae CALL JPUT REGISTERS IN THE FAC

000255 Q0BE0B DL122S’

20UP54°* BRR0D 0PELAT*

0@0p55° @oleon @uasal 22949 PUPK JGET THE OLD FAC IN THE REGISTERS

Bevpse’ Paleve APA32L

28057 " 22968 FADD1 ¢
92980 IFN

veeR57* 801602 0BB3Te 03000

02e@e0’ Bevoed awAR3L

Qadgel’t @olcen ewvasz2e LEUED) RNC> INO, ALL DONE

0AGA6R’ 801000 0VE36D 23040 PUSH PSH ISAVE SHIFT COUNT

VeUB63* Bp1000 00315 03060 CALL UNPACK TUNPACK THE NUMBERS

veoRs4* BoOved Rot272’

VQUBeS’ 2B0RV BRRLSS’

20@n6e’ Bpl0ve @LRlAT MuY HoA ISAVE SUBTRACTIUN FLAG

0oeRe/* BaloeR BOA36L POP PSW JGET SHIFT COUNT BACK

VBeATe* Bpl0Be @LO3LS CaLL SHIFTR ISHIFT REGISTERS RIGHT THE RIGHT AMOUNT

©eeaT1’ PP00EY QUR334° i

029072 A00NED PARA6A*

LENGTH, <
CPI 31 FARE WE WITHIN 24 BITS?

11F THE NUMBERS HAVE THE SAME SIGN, THEN WE ADD THEM, IF THE SIGNS ARE
JUIFFERENT, THEN WE HAVE TO SUBTRACT THEM, WE HAVE TO DO THIS BECAUSE THE
JMANTISSAS ARE POSITIVE, JUDGING BY THE EXPONENTS, THE LARGER NUMBER 18 IN
JTHE FAC, 80 IF WE SUBTRACT, THE SIGN OF THE RESULT SHOULD BE THE SIGN OF THE
JFAC) HOWEVER, IF THE EXPONENTS ARE THE SAME, THE NUMBER IN THE REGISTERS
JCOULD BE BIGGER, 80 AFTER WE SUBTRACT THEM, WE HAVE TO CHECK IF THE RESULT
iwAS NEGATIVE, IF IT waS, WE NEGATE THE NUMBER IN THE REGISTERS AND
FCOMPLEMENT THE SIGN OF THE FAC, (HERE THE FAC I8 UNPACKED)
$IF WE HAVE TO ADU THE NUMBERS, THE SIGN OF THE RESULT IS THE SIGN OF THE
JFAC, 80, IN EITHER CASE, WHEN WE ARE ALL DONE, THE SIGN OF THE RESULT
JWILL BE THE SIGN OF THE FAC,

00073’ Cniede @0o264 H JGET SUBTRACTION FLAG

@eeaT4" Be10Ve BvBe4] X1 HyFACLO JSET POINTER 10 LO*S

@eRTS’ 0POVED BROPRGX

QuedTo" PRVDRE ADART1C

0ReaTI* BE1ORE BUAs6R2 FADDS JSUBTRACT IF THE SIGNS WERE DIFFERENT

0ud100® Re@vee @0@125°

ven1aLt oeeede @pOLTS®

Pv@102* BE100E @UA315 FADDA JADD THE NUMBERS

0BU105* BEOUNE BLARTL"

YOR1a4* BROERE PUALBL"

@a0105¢ Oplone @uasaz RUUND JROUND RESULT IF THERE WAS NO OVERFLOW

Use1ae’ QeepRe Q233

BOO10T" OpeQeUe @8bALe3"

JTHE MOST IT CAN OVERFLOW IS OUNE BIT
Q00110° Bele0e AVOLAS JTHERE WAS OVERFLOW
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263 DEOL11* 001bED DLBL6Y 73520 INR M JINGREMENT EXPONENT
ved11e’ olP0D @LA312 #3540 Jz OVERR JCHECK FOR OVERFLOW
Ba0115* B0PEVE OPB26T*
Qep114* epooer @Balae’
25568 LENGTH, <
@358 SHFTRO> JSHIFT RESULT RIGHT ONE, SHIFT CARRY IN
93600
020115 801000 QRALSH 03628 L% JSHIFT RESULT RIGHT ONE, SHIFT CARRY IN
0@0116* 2pR0EA POREDL
@@0117* eelree 0Qee31S 03640 SHRADD>
fee120* @eecea QCE362*
©00121" epdeea 0BA1I3*
B0@122* 091090 QLO3Q3 63660 L1 ROUND JROUND RESULT AND WE ARE DONE
B80125* 000U BUAR33Y
0PR124¢ QOPED @ERI20°
93682 jHERE TO SUBTRACT C.DrE.B FROM ((HL)#@,1,2)
000125* 801000 0QPE2ST A3700  FADO3: SUBTRACT NUMBERS, NEGI‘E UNDERFLOW BYTE
22@126* @ploen QveR2C e3rae B
eee127° eelvea oeelal 3748 NOV
200130 @@1000 QURLTE 23760 MOV
ed2131* @ploea @vee233 03780 88
2e0132' @elede 000137 83808 moy
Qe0133* eoloee e3Bae INX
0001347 021000 03840 HOY
@0e135* 001060 23868 588
20@136* @pioda 03880 MoV
Qve137¢ @pi060 23900 INX
Pee140* Gpi0e0 83928 MOV
P14l Qplvea 23940 868
928142 221000 00A117 23968 MoV
83988 JBECAUSE \'l WANT & POSITIVE MANTISSA, CHECK IF WE HAYE TD NEGATE THE
84000 ] NUMBER
020145° @eleee QU334 04020 FADFLT: CC NEGR JENTRY FROM FLOATR, INTE NEGATE NUMBER IF IT
@06144° Q00000 @©R310*
MB8145* 0EOVAO @eR123°

ISAVE
JSUBTRAEY’ LOW ORDERS

x>

>

JUPUATE POINTER TO NEXT BYTE
JSUBTRACT MIDOLE ORDERS

=

>

JUPDATE POINTER TO HIGH ORDERS
ISUBTRACT HIGH ORDERS

porIcOrIMMrTE>
=

84049 i WAS NEGATIVE, FALL INTO NORMALIZE

24108 INURMALLZE Cy0/E,B
24120 iALTERS 4,8,C,D,E,n,
04140 FHERE Wk EHIF'I TNE HANTISS& LEFT UNTIL THE MSB IS A ONE
04160 JEXCEPT IN 4K, THE IDEA IS TO SHIFT LEFT BY 8 AS MANY 'HMES AS
04180 1POSSIBLE,
Qee14e’ ©42@@  NORMAL:
v4229 IFE LENGTH, <
w4249 MY1 H, @ JCLEAR SHIFT COUNT
CLELY) MOV 115 THE NUMBER NORMALIZED?Z
n4280 ORA A
w4300 JH JYES, WE ARE DONE
24320 NORM2: CPI 348 718 THE RESULT ZERO?
4340 i : IYES, ZERD THE FaC
084360 OCR H INO, DECREMENT SHIFT COUNT
24380 MoV PSHIFT THE LD LEFT
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V4400 ADD A ISHIFT IN A ZERUC
@4420 MOV )
94489 CALL SHFTLO ISHIFT THE REST OF THE NUMBER LEFT ONE
@4460 MOV Ay JGET THE SHIFT COUNT
24462 JP NORM2> JCONTINUE IF NUMBER IS NOT NORMALIZED
24500 4 LENGTH, <
9001667 021006 BEALSE 24520 MOV L8 JPUT LOWEST 2 BYTES IN (HL)
040147 Oplove 0eAL43 94540 MOV HE
@0n150° 0plowe QeVeSi 24560 XRA A FZERO SHIFT COUNT
@00151* @plove QeoleT u4580 3 MOV ByA ISAVE SHIFT COUNT
@an152° dploen BeOLTY D4600 MOV AsC 100 WE HAVE 1 BYTE OF ZEROS
@0P155* Qploue PBBR6T 04620 ORA A
©UR154* 0P1OVE DOB3R2 24642 INZ NORH3 INO, SHIFT ONE PLACE AT A TIME
922155° Qo@oe? RROE10*
#90150" QNAOEY ©00144°
V4660 w:s LOOF SPEEDS THINGS uP By SHIFTING 8 PLACES AT ONE TIME
00157° @p100e Bed1ie 04680 c,0 YES, SHIFT OVER 1 BYTE
003160 0p1000 0ER124 e470a nuv 04K
Bo2161* onleaa @celds e4t20 MOV Hel
@0a162* Pplooe 000157 @4740 MOV LeA JSHIFT IN 8 ZEROS FUR THE LOW ORDER
BOOL63* @pLEO0 QVALTY @476@ MOV AB JUPDATE SHIFT COUNT
©0a164" 291000 0QCR326 247802 10
@90165° 2pR00R @LALLE
B0a166° @Ple0D @VA3TE 24800 CP1 340 1DI0 WE SHIFT IN 4 BYTES OF ZERDS?
weatei* @e0pos @LR340
220170 @olevd QUe3R2 vasze JINZ INO, TRY TO SHIFT OVER 8 MORE
08R171° VpREV0 QUVBLSE*
vea172’ 900000 @PR15S*
24840 IYES, NUMBER wAS ZERO, FALL INTO ZERQ

84908 JZERD FaC
44928 JALTERS A ONLY
84948 JEXITS WITH A=@
B4968 iBY OUR FLOATING POINT FORMAT, THE NUMBER IS ZERO IF THE EXPONENT IS
w498 1 ZERO
@0A173¢ @plona  @wdasT? #5800  ZEROZ  XRA A 1ZERD A
GeA1T4* delued BURLsE #5020  2ZEROA: STA FaC JZERO THE FAC*S EXPONENT, ENTRY IF As@
Q09175 BPONRD PURE3LA
20176 BEQLDLE PEBLTL*
g0a177¢ Pe12pd BUA31L 25040 RET JALL DONE

onA2ne’ PE1002 BUOERS 25100  NORM23 JOECREMENT SHIFT COUNT

00A20L* 20100s  PORES 05120 JROTATE (HL) LEFT ONE, SHIFT IN A ZERO
AB0202° Vplone BURLTR JROTATE NEXT HIGHER ORDER LEFT ONE
Q00203¢ De100E B0RV2T

000204* @pluve PER12T

298205 P@100@ 002171 JROTATE HIGH ORDER LEFT ONE

ove2a6! Ppleed  PeRE1T E #SET CONDITION CODES

oga2aT* oploee @eAll7

000210 Palode PeB36R NORM3 ¢ JWE HAVE MORE NORMALIZATION TO 0O
BOUR1L* PEE0DY eVALRn’
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389
ELT)
391
392
393
394
395
398
397
398
399
“on
41
402
403
404
405
406
487
48
409

HATHPK
Fa

442
443
444
445
446
447
448
449
asp
451
45z
4s3
454
455
456
457
458
459
460
46y
ab2
463
464
465
LLTY
“ei
4en
469
ate
4711
472
473
ara
475
416
4717
478
479
482
a8y

482
483
484
485
486
487
488
489
492
491

4%z
493
494

vee212*
wun213*
@A0214"
@0R215°*
ae@z1e”
CLCEIRAS
ven220*
Qpp221°
Bova22*
vee22s*
Bun224°
240225
LLLEEL
PTUFEE
pavaza*
ELUEE TR
[LULES EA

BYER3S"
BoRA34"
vev235*
200236*
000237 "
000240 °
Bom241*
ov242*
CLEELEY

LUTETT
eeezas’
dp@zde”
eoa247*
Q00250°
deoa2s1*
0BB25e"
000255"
vovas4’

FOR BASIL MCS 8080
MAaC

wuness*t
eapase’
@avasr*
[TLELTAS
[TTECTNS
[TLEL T
[LTELE
uBe264"
2082657
oeB2ee’

van267"
90270
eaaz271"
nopare*
TRV R

Bunare”
209275¢
[TEN N
ane2771*
CLLATEM
206301°
aan3pe’
Q2930s"
202304"
[LLET-ER
[LTELLES
eee3n/*

[UUESV A
00A311"
@pe31e"
[TUEF ey
aPB314*
aue313*

23=AUG-54 06168

veeaee
delove
eelevd
eploea
eglaea
2ploea
CrPLENT
fo0e0n
821600
LPITTT]
0909000
2nienn
baleen
an1200
deeend
apevee
LL UL

0p1008
001600
000020
[TLLET)
001000
op1000
[LUTET]
poeeee
eelove

Bpieen
ee10e0
0e1e00
200006
eeteen
P@1000
ealoea
[TLEET)
0002020

2ea175°
evaliu
200134
oue1as
dvoee?
pep3)2
gvec3st
LUEESR RS
[TLITE
208175+
Beo220*
aee206
aep167
veoasaz
oeaLrs”
Pep2as*
oees1e

ape1To
wpavalL
Av@223n
ovoR3e*
ved26T
2nasT4
0BpRsS5"
BeB235"
Beales

2eees’
2uR176
gegsqe
Bee2ee
oReesl
aee11?
CLVETE)
ee122s’
aede41”

23=AUG=64 D630

anlonn
op1200
201000
eplaee
eelone
ea10ap
LLFULL
0e0nAR
891000
Pa100e

ealene
¥avedn
eale6e
@peevas
CULTTT

@plove
eaivag
ealvae
eelean
221800
2p1000
eeleen
o180
401202
dulees
daleee
duive

@106
6p080Y
LELTET)
vpleee
291002
LERTLED)

veeusd
LR
avau2a
LEURLL]
eeae14
evasev
eepe1e
aeozee
UL
[CLET)

avaY36
avevedx
aveses

[FTTL
[LTEEEM

avaLTe
000203
Brey3r
900045
09176
Quaz1d
@op127
@uoeds
ave176
aeeett
CLLLIEY]
208s11

©enoal
CTUTETE
aoveire’
eealie
LUEEYS
dugle?
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a52890
n5300
05320
85348
25368

85389

as40a
5420
25440

25460
25480

85549
85560
85588
25680
85620

25640
25662

23680
LELLL
@5720
25748
85762

a576@
25880
#s582¢

LELLT
as9ea
25928
25949

25960
5980
06008
LLT )
26040

ROUND &
ROUNDB §

SHFTLO:

MoV L JALL NORMALIZED, GET SHIFT COUNT
HOY EH JPUT LO"S BACK IN E;B

MoV B,L

ORA A JCHECK IF WE DID NO SHIFTING

Jz ROUND>

Lx1 HiFAC JLOUK AT FAC'S EXPONENT

ADD M JUPDATE EXPONENT

mov My A

JNC ZERO ICHECK FOR UNDERFLOW

RZ INUMBER 18 ZERO, ALL DONE

JFALL INTO ROUND AND WE ARE DONE

JROUND RESULT IN C,0,E,8 AND PUT NUMBER IN THE FAC
FALTERS A,8,C,0,E,r,L
JWE RUUND C,0,E UP OUR DOWN DEPENDING UPON THE MSB OF B

Moy A8 JSEE IF WE SHOULD ROUND UP

LxI HyFAC JENTRY FROM FDIV, GET POINTER TO EXPONENT
ORA A

cH ROUNDA 700 IT IF NECESSARY

’PUT EXPONENT IN B
IHEKE WE PACK THE HO AND SI

InX 1PDINT TO SIGN

Moy ‘pﬂ IGET SIGN

AN 200 JGET RID OF UNWANTED BITS
XRA c JPACK SIGN AND HO

Moy Co JSAVE IT IN C

JHR MOVFR 1SAVE NUMBER IN FAC
LENGTH, <

ISHIFT C,0,E LEFT ONE
JTHIS IS USED BY NORMAL, FDIV
TALTERS a,c 0,E

nu JGET THE LO
AL ISHIFT IT
muv Eph iSAVE IT
MOV 4,0 JSHIFY THE NEXT HIGHER ORDER
RAL
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26060
LLE LT
e6100
Q26128
Po140

#6200
LLEED]
26240
26260
aease
26300
86320
06340

CLETT
we38d
26400

26449
#6460

CLYEL

36540
26560
26580
26600
#6620
26640
06660
P6680
aeT00
ae72@
asT4e
26760
26780
LLLIT]

26860
06880
26908
26920

06948
86968
06980

ROUNDAZ

OVERR?®

FADDA:

NEGR

Moy 0,A
MoV A,C JSHIFT THE HIGHEST ORDER

ApC A JROTATE A LEFT AND SET CONDITION CODES
MOV CoA

RET> JALL DONE

FSUBROUTNE FOR ROUND® ADD ONE TO €,0,E

INR E JADD ONE TO THE LOW ORDER, ENTRY FROM QINT
RNZ 7ALL DONE IF IT IS NOT ZERO

INR o FADD ONE TO NEXT HIGHER ORDER

RNZ FALL DONE IF NO OVERFLOW

INR c JADD ONE TO THE MIGHEST ORDER

RNZ IRETURN IF NO OVEFLOW

MV C,200 JTHE NUMBER DVERFLOWED, SET NEW HIGH ORDER
INR L] JUPDATE EXPONENT

RNZ JRETURN IF 1T DID NUT OVERFLOW

JIT D10, FALL INTO OVERR

JOVERFLOW ERROR

MVl E,ERROV 1SET OVERFLOW ERROR CODE

JMP ERRQOR 16O TO 1Tyl

FADD (HL)+2,1,0 TO C,04E
JTHIS CODE IS USED BY FADD, FOUT

MOV ApM JGEYT LOWEST ORDER

ADD E 1ADD IN OTHER LOWEST ORDER
MOV Eph 1SAVE IT

INX H FUPDATE POINTER TO NEXT BYTE
Moy YL JADD MIDDLE ORDERS

ADC o

MOV OsA

INX L] JUPDATE POINTER YO HIGH ORDER
Moy AH 1ADD HIGH ORDERS

ADC c

MOV Coh

RET TALL DONE

INEGATE NUMBER IN C,0,E
JTHIS CODE 18 USED BY FADUr QINT
JALTERS A,B,C,0,E,L

Lxl N,FACQ1 INEGATE FAC
MOV ArM JGET SIGN

CHA JCOMPLEMENT 17
MoV MyA TSAVE IT AGAIN

¢ 9
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495 DBeB316* 0P1P0B Q057 @780 XRA A JZERO A
496 P0B317* Q@iAnD  @ALR15T aroze MOV Lih ISAVE ZERO IN
497 PBO320* Q0100e 0VE220 47040 suB 8 INEGATE LOWEST mmen
498 PBY321‘ Qnlede @A1BT a7060 MOV ByA ISAVE IT
499 ©PE0322¢ @oldve QUAITS aTnsa MoV AL JGET A ZERO
SPw DEO323* Balode Q06233 a7100 s88 E INEGATE NEXT HIGHEST ORDER
501 PeP324* @oledw QU137 eriae Mov Esn JSAVE IT
502 ©ue325° 8p1EeY QBe1TS 87140 MOV Ak 1GET A ZERO
503 PUU320* B01060 PPe23e a7160 $88 0 INEGATE NEXT HIGHEST ORDER
504 P@0321* 001000 oBB12T A7180 MoV DyA ISAVE IT
505 @eA33e’ eoieed Qee1Ts 1209 MoV Ayl JGET ZERO BACK
See  P@U33L' Baleep @0@231 eraze 8BB c INEGATE HIGHEST ORDER
507 ©@00332° 801000 0RA117 a724@ MOy Cyh ISAVE IT
508 ©YU@333* B0100D VPB311 87260 RET TALL DONE
509
S5ip
S11 @r3z20 TSHIFT C,0,E RIGHT
512 a7348 1A = SHIFT COUNT
513 87360 FALTERS A,B,C,0,E,L
514 47380 JTHE IDEA (EXCEPT IN 4K) IS TO SHIFT RIGHT 8 PLACES AS MANY TIMES AS
815 LICT L) 7 POSSIBLE
516 VN334’ 001000 @VAVAE 87420  SHIFTR: MVI 8,0 1ZERQ OVERFLOW BYTE
S17 @R0335¢ A00Ee 0LeLRR
518 CIELY) IFE LENGTH, <
519 814608 INR A> JADD ONE TO SHIFT COUNT
sa2e @7488 IFN LENGTH, <
521 088330’ @elued Qbeos2e a75e@  SHFTR11 SUl 10 JCAN WE SHIFT IT 8 RIGHT?
522 ©0063371° 0p@0GQ ©VAVI0
523 0BA340° 9P1000 @0O332 87528 Jc SHFTR2 IND, SHIFT IT ONE PLACE AT A TIME

524 0VR341° 0QPRP@ @BO3S53*
525 0ea342* Pedwen eee3l1L*

526 27540 jTHIS LOOP SPEEUS THINGS UP BY SHIFTING 8 PLACES AT ONE TIME
$27 @00343° @01200 @VELA3 a7560 Moy B,E ISHIFT NUMBER { BYTE RIGHT

528 000344' 091000 @PA132 B7158@ Moy E/D

529 UR0345° @@100@ @MA121L 27600 MoV 0,C

S3p 000346° @P100@ @BAV1L 87620 Myl c,0 IPUT @ IN WO

5§31 ©@0@347' Gpoeed @RALAL

532 086350° @0leew @EA3N3 @764 JHP SHFTR1 JTRY TO SHIFT 8 RIGHT AGAIN

533 QU@351° 0VeAPED @RO336"
534 00B352° WpAPed Q@B3aL’

S35 0@0@353° 001P6R VP36 07668  SHFTR21 ADI 11> JCORRECT SHIFT COUNT

S36 008354° PEERRV BUAR1L

537 0Q0e353' valeed @UBIST ar1688 Mov LA JSAVE SHIFT COUNT

538 0Q0e356* dpleee oeRasT @772@  SHFTR3: XRA A JCLEAR CARRY

539 @00357¢ 0pluau @UBESS 27729 0CR L JARE WE OONE SHIFTING?

5S40 9RB3p¢° BA100Q @UB31Y w1748 RZ JRETURN IF WE ARE

S41 a1760 IFE LENGTH, <

sae a7788 SHRADU} CALL SHFTRO> JSHIFT THE NUMBER RIGHT ONE
543 a1800 IFN LENGTH, <

S44 00036L1° Oploee BERITL ar82e MOv AC 1GET HO

545 QUA362' Be1UE0 0UOE3T Q7848  SHRADD: RAR JENTRY Fﬁun FADD, SHIFT IT RIGHT
546 WVLU363* @R1LAB WUR11T 27860 MOV Cia 1 SAVE

S47 200364° BeivAD 0eB17e 27880 MOV Al ysuzn NtXT BYTE RIGHT
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S48 Q0O365° dpleee BLBE3T 27900 RAR
549 QPE36L' DR1ARD Q0DIAT 27920 Moy 0, A
S50 Q0¢367* VE1DED BUBLTS 07940 MOV ME ISHIFT LOW ORDER RIGHT
551 0@A370' BAlUEe P0AV3T 27960 RAR
552 0uesTL’ Pelune  PeaL3T 27988 MoV Eph
553 0e3Te’ vplave WvaLiv 28000 Mov ArB ISHIFT OVERFLOW BYTE RIGHT
554  PO@3T3* 001098 ©0A037 08020 RAR
555 Q00374° Vplooe Qv@1e7 28840 Moy ByA>
556 Q00375° 201009 BVB3A3 28060 Jnp SHFTR3 ISEE IF WE ARE DONE

557 0@0376' B00UGY @UB356°
558 ©@@n377* Podean AeA3s1t

559

560

561 08120  IFE LENGTH, <

562 28140 ISHIFT G,0,E,B RIGHT ONE

563 w8160 ITHIS 15 USED BY SHIFTK, FMULT, FADD

564 LLTED] FALTERS A;B,E 0,E

565 @8200 SHFTRO: WOV IGET THE WO

S66 aszeed SHFROAS RAR ISHIFT IT RIGHT, ENTRY FROM FMULT
567 28240 MOV CrA

568 8260 MOV Ay ISHIFT THE MO RIGHT

569 28280 RAR

579 28300 HOV Dy A

571 88320 MOV ArE ISHIFT THE LO

572 28340 RAR

573 88360 MOV E A

574 A8380 MOV ArB ISHIFT THE EXTRA LO BYTE
575 08400 RAR

576 28420 MoV ByA

s77 a8442 RET> TALL DONE

S78 08460  PAGE
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579 @848@  SUBTTL NATURAL LOG FUNCYION
PB5@@  IFN EXTFNC, <
08520 JCALCULATION 15 BY!
88548 J LNCF#*2%N) = (N+LOG2 (F) ) sLN(2)
#8560 iAN APPROXIMATION POLYNOMIAL IS USED TO CALCULATE LOG2(F)

a8608 ILDNSTANT& USED BY LOG
©OR4PY* BEAVOD PERVAD 98620  FONE? uw
260401* 2000B0 PLAEOD 28640 09
00@4n2’ BRAVAY  ALALGL 26660 Me
BOB4R3* @0B0RN BeARAl 48680 2ot
V0R4N4"’ ApRE0D 00RKD3 28700 3 FDEGREE+1
200485* @0AVEN AUERSR 08720 252 7 2,598978650
280406 00BN QUA126 28749 126
@eo4a7’ APAORD QBAB3L 28760 a3y
200410* @paven 0Q@A20M 28789 208
@00411" 0p0RRER 0Q0A36L 08800 361 9,961470632
@opule’ @poRep Auoe4e 28820 w42
020415 @PARGE 0OR166 = 08848 166
200414* 09ADEG  PLR2AR 88860 200
@PB415° @paven BUO10S 08880 1e5 2,88539129
@ud4le’ QpPVAD @UBRS2 08908 252 NOTE: THE REFERENCE FOR THIS CONSTANT HAS 188 NOT 1@5
A0AaLi* PRELEE RARLTY 08928 0re IN THE LOW ORUER BYTE,
Q0e420* 0RARAR  BUBRQR2 08940 202

Qo@421* Belvew @@O3ST LLELT] FSIGN JCHECK FOR A NEGATIVE OR ZERO ARGUMENT
Q0eaz2’ 0A1PE0 VRIS CLTTT JPE FLERR IFAC ,LE, @, BLOW HIM OUT OF THE WATER
A0A423° BeOWER QBRUAUx
Auv4a24® PPORDE QPR3 T6"
89020 IFSIGN ONLY RETURNS @,1 OR 377 IN A
09049 JTHE PARITY WILL BE EVEN IF A HAS @ OR 377
G0B4RS* Belebe BURAL4L 29060 JGET POINTER TO EXPUNENT
Q0PaR6" 200ROD BORR3SH
aen427 " PA0RRO  BURERS*
0eea3e’ Peleed 0vR1T6 29088 A IGET EXPONENT IN A
Q0431 2P1NGE  BORLA1 09100 200,065,204,363 JGET SGR(,5)
P0e432° 2e00Re CuaueS
0BA433* BRORAY B0200
d0R434° VR1NGY BORV21
000435 PEODVE BVO363
090436¢ 20000 DURLAL
@@0437* delowe BEA220 JREMOVE EXCESS 2@@
020440 DE1ROO  BEUA36S S JSAVE EXPONENT FOR LATER
0dB441* BR10BY Q016D JSET EXP TO 208, RESULT IS NUM IN (45,1)
00442 OB10RE BUA32S ISAYE SGR(,5)
000443° @010V BLD3DS
000644* Oplove 0QeA31S Fabo JCALCULATE (F=SGR(,5))/(F#SGR(,S))
©00445° DOOUPE B00V2S’
0UNadL! DPORVE PVLRE"
00B44/* @P1008 BE03D1 ¢ JGET SGR(,5) BACK
000452 @pleve @PA32lL
000451° @plave VeABEY ] JGET SBR(2)
@00452° vplooe 20as1> Foly IWHERE FaNUMBER LEFT IN FAC
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@en455°* 00REUY WVBOLSS'

9U0454¢ A0A0E  BUO445*

Q00455° 0p1000 BUBLAL 99280 H, FUNE JTHE CALCULATION IS EGUIVALENT TO THE ABOVE,
2UV4S6* ADEPAY PPP4ER*

©OV4ST* GpAAD BRONSS®

20P46@* OR1RGE  PPBSLS #9360 FSUBS 7 BUT DUNE IN A DIFFERENT ORDER
PU0461* QDROOE B0OBLL*

BvLULR" DpBBAD APDESE"

Q004bS* @R1GAY  BUDVAL #9320 HyLOGCN2 TEVALUATE APPROXIMATION POLYNOMIAL
000464° OPUIUD BPBLDA"

00A465¢ 0PAEAD AUBA6]*

@00466° Q0loon WRD3LS 29340 C PULYX

600467 " 000  @uaels*

B00470" VARBOE VBP4E4"

BAD4T1" @ALOAR ROV 29360 200,200,000,000 jGET =1/2

Qepar2* 0eREvs AVARAL

200473° 0a0Ed0 A0E20Y

06474 00ledw AVAVR)L

B0d4T>" 00BRGR ABALAY

200476 BARBND  DVRLAU

CUNATI® Bulevd  @Re31S CALL FaDy JADD IN LAST CONSTANT
0e0S20’ d00E0E 0VE0as’

09051° POBE0A 0LE46T*

PBASA2* AALEPA  OVEsel POP PSH JRETRIEVE ORIGINAL EXPONENT
200535 BpLEAA BVE31S CALL FINLOG JADD IT TO ORIGINAL NUMBER
©eOSA4* 200000 01751

020505¢ 20d000 ©ER500*

0RESA6’ Pa1200 ADREOL 29440  MULLNZ: MOVRI  200,061,162,083023GET LN(2)

VOR5DT" QeACYE PUOVL]

@0AS10° BA0NBD  BRR20E

20USL1* @100  QuRE2l

ABe512° @pAREY  QURB30

@89513¢ Q0006 @oRl6e

a9468 1 JMULTIPLY BY LN(2)
29488
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667 @95¢0  SUBTTL FLOATING MULTIPLICATION AND DIVISION
668 99520 THULTIPLICATION FACi=ARGHFAC
669 99540 FALTERS A,B,C,0,E,H,L
678 99568 IFE EXTFNC, <
671 #9580  FMULTS: CALL HOVRM> JENTRY WITH POINTER TO ARG IN (HL)
672 B8960a  IFN LENGTH=2,<
673 PRD514* 8pLe0D BLALAY #9622 XAD 1000,041 JULXI  H" AROUND NEXT 2 BYTES
674 00A515° PPLPGR QUASBL 89648  FMULTT: POPR> FENTRY IF ARGUMENT IS ON THE STACK
675 2@0516¢ 001600 0VA32)L
676 ©PASLT! epleon V@357 #9668  FMULT: FSIGN JCHECK IF FAC IS ZERO
PaUS2U’ @alede 00318 89680 RZ FIF IT I8, RESULT I8 ZERD
200521’ BplAvR QUeVSe 09700 Myl L2 JADD THE TWO EXPONENTS, L IS A FLAG
BBR522¢ PAPEVR VALY
0a0523* @ploee 00831S @9T2e CALL MuLDIV TFIX UP THE EXPONENTS
200524* @e@ena AL1E3S’®
P@V525¢ 200000 ABR54’
29740 FSAVE THE NUMBER IN THE REGISTERS SO WE CAN ADD IT FAST
Q0@526* 21000  BULTL 29760 MoV AL JGET HO
Qo@s2/* 0@l0B0 PRAE6R 29782 STA FHULTA+1 JSTORE HO OF REGISTERS
200530* @udoea Aveeds’
©eAS531*' B00RE0 9PE524°
00@S32¢ 01000 BEO3SS 298¢0 XCHG JSTORE THE TWO LO*S OF THE REGISTERS
290535¢ 0p1080 OLdLLR 29820 SHLD FHULTB 1
Q00S34* B0ARRD  BLE6DL®
@26535° @pavee QReS3D’
P0P536" 2010A@ PVoLAL n984@ Lxl B, SCOLE JZERO THE PRODUCT REGISTERS
008537° 220000 00ALARK
20@540° U2RBY  QPB534°
@00541¢ @eidee oval2e 29860 Mov 0y
@ve542° @oloee 26ul3e 29888 MOV EB
@D@S43* PA10ED @URL4L 89949 LxI Hy NORMAL JPUT ADDRESS OF NORMAL, WERE WE FINISH UP,
A00544° VOVPAD VOO14L"
Q0B545¢ 2pePAD  ORAS3T*
@29546* G01200 02345 29920 PUSH H 7 ON THE STACK
P00547° 201000 @DRHAL 29940 Lx1 HyFrULT2 JPUT FMULT2 ON THE STACK TWICE, S0 AFTER
dee550° 0EU00e BUESST*
@00551° 0AANAE  VADS44"
V0¥552¢ 801060 VB34S 29969 PUSH H J WE MULTIPLY BY THE LO BYTE, WE WILL
U00555¢ Bp100e  BUO34S 29980 PUSH H } MULTIPLY BY THE MO AND HO
0205547 201000 BURL4L 10008 LXI HyFACLO JGET ADDRESS OF LD OF FAC
0095557 0W0RAG VOOETSH
920556° QAOREY @EBSSH*
A0ESS7* Pulvde @eeB1Te 10928  FHULT2: MOV AH JIGET BYTE TO MULTIPLY BY
A02560° PR1EAD  BOAV4S 10040 INX H IMOVE POINTER TO NEXT BYTE
16060  IFN LENGTH, <
veasel’ eelooe @eece’ 1eosn Ora
000562 Ba1a0e BLA3LR 10108 iz FAULT3> JARE WE MULTIPLYING BY ZERD?
QU0563° BEVA0E BURL3L’
00A564* P3ARA  WODSSS’
220565* @olooe V0@s4d 1e1292 PUSH H ISAVE POINTER
12140 LENGTH,
10168 MV I Ls10> 1SET UP A COUNT
10162 LENGTH, <
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P0B566* UP1OBE QEA3SS 16200 XCHG FGET LO*S IN (HL)
@u0s67¢ B01080  DUOL36 10220 MVI Ey 10> FSET UP A COUNT
PonsTe’ do@wee Qenuly

10260 JTHE PRODUCT WILL BE FORMED IN C,0,E,B, THIS WILL BE IN CyH,L,B PART OF THE
10280 JTIME IN ORDER TO USE THE "DAO" INSTRUCTION, AT FMULT2, WE GET THE NEXT
10300  JBYTE OF THE MANTISSA IN THE FAC TO MULTIPLY BY, ((HL) POINTS TO IT)
10320 (THE FMULT2 SUBRUUTINE PRESERVES (HL)) IN 8K, IF THE BYTE IS ZERO, WE JUST
10340 jSHIFT THE PRODUCT 8 RIGHT, THIS BYTE 1S THEN SHIFTED RIGHT AND SAVED IN D
10362 j(H IN 4K), THE CANRY DETERMINES IF WE SHMOULD ADD IN THE SECOND FACTOR
10389 JIF WE DO, WE ADD LT 7O CyH,L, B IS ONLY USED TO OETERMINE WHICH WAY WE
10400 iROUND, WE THEN SHIFT C,H,L,B (C,D,E,B) IN 4K RIGHT ONE TO GET READY FOR THE
16420 JNEXT TIME THROUGH THE LOOP, NOTE THAT THE CARRY IS SHIFTED INTO THE MSB OF
10442 JC, & MAS A COUNT (L IN 4X) TO DETERMINE WHEN WE HAVE LOOKED AT ALL THE BITS
10460 $10F D (H IN 4K),

@pOS71°¢ ARL0AD  VBAR37 10480 FMULT4! RAR FROTATE BYTE RIGHT
10500  IFE LENGTH, <
10520 MoV Hyh» 1SAVE THE COUNT
18549 IFN

Q0asT2* valeen avalar 10560 M0 JSAVE IT

P@US75* @0LEUR @LOITL 10580 AC JGET HO

@0@574° @aléee ov@32e 10600 FRULTS JDON'T ADD IN NUMBER IF BIT WAS ZERO

Qe0S75° Povpea @e@sar’

0@a5767 B0PEGD 0PE563°
10620 LENGTH, <
10640 XCHG> JPUT THE LO"S IN (HL)

QeesTi* Oolven eue3sas 10668 PUSH 0 1SAVE COUNTERS

Qe@6nd* Goloed @aRual 10680  FMULTB: LXI D, SCODE JGET LO’S OF NUMBER TO ADD, THIS IS SET ABOVE

B006R1* 0pORAD QVO53Te

VeveRe’ BEO0ED GUASTS'

Bee6R3* 001000 VEAL3L 18709 DAD 0 JADD THEM IN

QeB6R4”" 0p10RA  V0Bs21L 107280 POP 0 IGET COUNTERS BACK

@065’ 2A1udd  AURS1G 14748 FMULTAZ ACI (] 1AD0 IN HO, THIS IS SET UP ABOVE

AU@sne’ BoAVAR QVBHAR
187860 IFE LhNBTH.:
10789 XCH| JPUT THE LOfS BACK IN (DE)
16800  FHULTS: CM.L SHFROA JSHIFT THE RESULT RIGHT ONE
10820 DCR L JARE WE DONE?
18840 MoV ApH> JGET NUMBER WE ARE MULTIPLYING BY
10860 IFN LENGTH, <

000eR7* DE10B0 @VPU3T 10880  FHULTS: RAR JROTATE RESULT RIGHT ONE

Q0Be10" BPINEE BeBL1T 1962 Moy Cy

wov611" Bolode BUOLT4 18920 MoV " JROTATE NEXT BYTE

Qve612* @@1U0e  PUAV3T 10948 RAR

200613° veloen @vB147 1e960 Moy

000614* Relove GUALIS 10980 MoV A JROTATE NEXT LOWER ORDER

000615° P01000 @0AV3T 11000 RAR

PAV616* @310B) POAL5T 11020 HOV

6oPe17* GELGAE PRDLTD 11040 MoV IROTATE LO

@0R620* 0P10RE @RAV3T 11962 RAR

Puve21* ooione avaLal 11880 Mav

“eMs22° Onlvee @eawls 11100 DCR E FARE WE DONE?

020623* @oluva GewLT2 11128 Mav JGET NUMBER WE ARE MULTIPLYING BY
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173 000s24° 021000 BLO302 11148 INZ FAULTS JMULTIPLY AGAIN IF WE ARE NOT DONE
174 002625 0QORU0 BORSTL®

775 @0es26° 8pRAVYE GLR6AL*

176 11160 IFN LENGTH, <

177 @0@621* ©01000 0Ue353 11180 XCHG> JGET LO'S IN (HL)

178 00ee32° fpladp @0A341 1128 POPHRT: POP JGET POINTER TO NUMBER TO MULTIPLY BY
779 000s31° 8@10@d 0Ve311 11228 RET 1ALL DONE

180 11240 IFN LENGTH, <

781 000632' PR10A@ PEO10S 11260 FMULT3: MOV B)E JHULTIPLY BY ZERO: SHIFT EVERYTHING & RIGHT
782 @00633° eplesd @e0132 11280 Moy

783 00@634° ©R1R@0 GOB12L 11309 MoV

784 0DVPE33* VA10A0 ALALLT 11320 Moy JSHIFT IN 8 ZERDS ON THE LEFT

785 Q0U636° DE1008 BUSYL 11340 RET> 7ALL DONE

786

11408 JDIVIDE FAC BY 18
11420 JTALTERS A,8,C,0,E,n,L
40e637¢ Vp1VEs BUO3LS 11448 0IViBY CALL PUSHF PSAVE NUMBER
400640’ BOBAAO 241205°
U0A64L" VedRVR BURERS*
11400 IFN LENGTH=2, €
VuRe42* PElBRE BUBEBAL 11482 MOVRL  204,040,000,@00 JLOAD CONSTANT 1@’ INTO REGISTERS
VB06AS PALAME BURVAD
200644° P3000D BVR2AG
00ds4S* Pgleee BuEL2l1
020ede? 200000 @02€20
A0R6AT* BRBOBD  BEOLED
020650" BA1A0@ BVD315 ChLL MOVFR> JMOVE THE CONSTANT TO THE FAC
Q88651° 020WR0 0Bv1ceSt
d00652" VRRURR wbBL4R’
LENGTH=2, ¢
Lxl H FTEN JGET POINTER TO THE CONSTANT fi@*
CALL MOVFM> IMOVE TEN INTO THE FAC
P00655* AQ100@ 0031 FOIVT: PORR FGET NUMBER BACK IN REGISTERS
0p0654* eplede BUBs2l
JFALL INTO DIVIDE AND WE ARE DONE

JIDIVISION FACE=ARG/FAC
JALTERS 4,8,C,0,E,H,L
Qude55* Aoloee eevass/ FSIGN JCHECK FOR DIVISION BY ZERD
B0a656* @2100¢ @¢asie Jz DYBERR FHE IS TRYING TO GET AWAY WITH IT
A006S/° BRR0PE PURLBUS
000660 BPBORE 0BB6S)*
PUR66L* BrloRR  BUALSE MVI L 377 ISUBTRACT THE TWO EXPONENTS, L IS A FLAG
Que662° QPAVRE 0YD3TT
900663° Gp10vE @EO31S CALL MULOIV JF1X UP THE EXPONENTS AND THINGS
V0P664" OPBUDE VB1035’
WaBe6S T BRORAR VEBEST”
400666" @V10LY RBAV6H 2 INR M 1ADD 2 TO EXPONENT TO CORRECT SCALING
HUB66T* BU10B0  BUDKLA INR M
@ JHERE WE SAVE THE FAC IN MEMORY SO WE CAN SUBTRACT IT FROM THE NUMBER
JIN THE REGISTERS QUICKLY,
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826 0206TE' UP100E DOOUS3 11860 DeX H FROINT TO HO
827 ©0VeTLI* @ploue MedlTe 11880 MOV YL FGET HO
828 000e72* Qolode Weduee 11900 STA FUIVA+y FSAVE IT
829 0@2673' 0p0YG2 0PBTIA*
B30 00B674° OBEVAL 0YObLL’
831 ©GQ06TS' Anl0Re PBOLSS 11929 oEx A FSAVE MIDDLE ORDER
832 @o0e76* Q01008 0DBO176 11940 MOV AgM
833 @00677' Qoivde pedes2 11960 STA FOLVB+1 FPUT IT WHERE NOTHING WILL HURT IT
B34 GoaT@A' MRACOG QeRT3b’
835 0OUTAL’ B0060w KeEETS’
836 0oR7@2" @P1000 PEIESS 11980 oex r< TSAVE LU
837 020705 AUlA0R BER1T76 12000 MOV AgM
838 @OUTO4* Oplevp @veUsLe 12020 STa FUIVC+1
839  200705' 000E0D ©LATAL'
B4G @OGTAE’ B0O0GN ©RETEE"
841
JTHE NUMERATOR WILL BE KEPT IN ByHsL, THE QUOTIENT WILL BE FORMED IN C,D,E,
370 GET A BIT OF THE GUOTIENT, WE FIRST SAVE B,H,L ON THE STACK, THEN
iSUBTRACT THE OENOUMINATUR THAT WE SAVED IN MEMORY, THE CARRY INDICATES
IWHETHER QR NOT B,H,L WAS BIGGER THAN THE DENOMINATUR, IF B,M,L WAS BIGGER,
JTHE WEXT BIT OF THE GUOTIENT IS A ONE, TO GET THE OLD B,H,L OFF THE STACK,
JWE POP THEM INTO THE PSW, IF THE UENOMINATOR wAS BIGGER, THE NEXT BIT OF
FTHE GUUTIENT IS ZERO, AND WE GET THE OLD B,H,L BACK BY POPPING IT OFF THE
JSTACK, WE HAVE TO KEEP AN EXTRA BIT OF THE QUOTIENT IN FDIVG#1 IN CASE THE
JDENOMINATOR WAS BIGGER, THEN B,H,L WILL GET SHIFTED LEFT, IF THE MSB OF
1B WAS ONE, IT HAS TO BE STOREQ SOMEWHERE, 80 WE STORE IT IN FDIVG#1, THEN
JTHE NEXT TIME THROUGH THE LOOP B,M,L WILL LOOK BIGGER BECAUSE IT HAS AN
JEXTRA HO BIT IN FDIVG+i, WE ARE DONE DIVIDING WHEN THE MSB OF C IS A ONE,
PTHIS OCCURS WHEN WE HAVE CALCULATED 24 BITS OF THE GUOTIENT, WHEN WE JUMP
170 RUUND, THE 25TH B1T OF THE GUOTIENT DETERMINES WHETHER WE ROUND OR NOT,
JIT IS IN THE MSB OF A, IF INITIALLY THE DENOMINATOR IS BIGGER THAN THE
INUMERATOR, THE FIRST BIT OF THE QUOTIENT WILL BE ZERO, THIS MEANS WE
FWILL GO THROUGH THE OIVIDE LOOP 26 TIMES, SINCE IT STOPS ON THE 25TH BIT
JAFTER THE FIRST NON=ZERQ BIT OF THE EXPONENT, SO, THIS QUOTIENT WILL LOOK
ISHIFTED LEFT ONE FROM THE WUOTIENT OF TWO NUMBERS IN WHICH THE NUMERATOR IS
JBIGGER, THIS CAN ONLY OCCUR ON THE FIRST TIME THROUGH THE LOOP, SO C,D/E
TARE ALL ZERO, 80, IF WE FINISH THE LOOP AND C,0,E ARE ALL ZERO, THEN WE
FMUST DECREMENT THE EXPONENT TO CORRECT FOR THIS,
@0a707° 201000 @UR1R) MoV B,C JGET NUMBER IN B,H,L
020710* B61000 BUB3SS XCHG
A00TL1* Reloee @wReST XRA 1ZERO C,D,E AND HIGHEST ORDER
Au@yie* delvee wed1lT Moy
QUe713" oelpve BoRIR7 Moy
A0A714° BR1GAG @UAL3T MoV
@20715° PB10UD BOGL62 STA
028716° 2B0BEY 00OR73T*
20e711" LEOVED @URTES'
QA2720° 0AlAAA BLE345 FOIvi: PusH PSAVE LO’S OF NUMBER
boB721" Qeleds #0383 PUsH ] PSAVE HO OF NUMBER
000722* 221608 @9QLTS HOY JSUBTRACT NUMBER THAT WAS IN FAC
Q@8725* 201080 82326 FoIvCc: sul PSUBTRACT LO
0an724* GERURE PRALED
@00725¢ 021002 BUQLST MoV ISAVE IT




MATHFK FOR BASIL MCS 8888 GATES/ALLEN/DAVIDOFF MACRD 47(113) 26:09 27=AUGa7S PAGE 4=4
Fa MAC 23mAUG=64 Bb1EB FLOATING MULTIPLICATION AND DIVISION

0oaT726* POLOBL GLE1T4 12740 MoV AgH FSUBTRACT MIDDLE ORUER

00a72/* VG100  BVE336 12762  FDIVB:. 881

2PUT32* VEERER QAVBLRE

©0@731* 2ale00 Q08147 12780

Pea732¢ Aoleve @welTe 12820 0 1SUBTRACT HO

0ea733’ Ypl@ave 00B330 12820  FOIvaAs

020734* BHREYR MLEVAR

00735’ 2nlevad @enlal 12840

0e0T36' @01000 @URNTS 12860  FDIVG: A0 JGET HIGHEST ORDER

Pe@¢T31! Bpdeea GBeRAY

200740° B0LRUD DLR336 12880 ISUBTRACT THE CARRY FROM IT

280T41* BOVE0RD BUEVDD

peUTA2* 801800 BPBUTT 12920 JSET CARRY TO CORESPOND TO NEXT GUOTIENT BIT

020T43* Boi0ed QuUel2e 12920 Fulve IGET OLD NUMBER BACK IF WE SUBTRACTED 10O MUCH

BoeT44* B0d0RE @LATSS’

P0eTa5* dpooee oGLAile*

200746* B01000 00DL6E 12949 FUlve+) JUPDATE HIGHEST ORDER

220747° @PORO0 BUATST

@2¢756° 0QOLRD BGATA4*

@26751" 031000 0URS6L 12960 PSK JTHE SUBTRACTION WAS GOOD

@00752° 0piede 08361 12980 PSW JGET PREVIOUS NUMBER OFF STACK

4va7s3* Q@loee @wveveT 13eee INEXT BIT IN QUOTIENT IS A ONE

1ae754¢ Vplvee Ae@322 13820 X 1000, 322 FUJINC" AROUND NEXT 2 BYTES

22@755° paipes @03A1 13040 FOIva: B JWE SUBTRACTED TOO MUCH

Que7Se* PalLee eds4l 15060 PO H JGET OLD NUMBER BACK

QBe7S7* 001000 ALALT1 13080 A)C JARE WE DONE?

AvR760° 01008 BOALT 13100 A JSET SIGN FLAG WITHOUT AFFECTING CARRY

aee76i’ Ba10ed B0RLTS 13120 A

Que7e2* aaleee @wvwo3l 13140 1PUT CARRY IN MSB

200763° @pluce AeazTe 13160 ROUNDB 1WE ARE DONE

Q00764 230020 @VB234"

008765* B0duLe GeAT4T*

020766¢ 201000 BOBL2T 13180 JWE AREN'T, GET OLD CARRY BACK
13200
15220 FROTATE EVERYTHING LEFT ONE
13242

200767 Bale0e 200173 13260 [ IROTATE EVERYTHING LEFT ONE

eavTTO A01vee B@OV2T JROTATE NEXT BIT OF QUOTIENT IN

P0@771* Qelave eeail? E/A

Qoa7Ta* O0lwRe @ealle A0

2a0773* dalove wveval

@0R774* @n10ve 009127 0,4

@00775¢ Aoioee @017 AC

P02776¢ doloMe BBRVRT

200777* neledn QeoLLT Cyh»

201800* @olo8d 0EES] H JTROTATE A ZERO INTO RIGHT END OF NUMBER

001001* 921000 802170 Al FTHE HO BYTE, FINALLY}

201302¢ 021002 PUBU2(

©01003* dulude ees107 ‘ ByA

2010@4® dpteae Q04072 FOIVG#| JROTATE THE HIGHEST ORDER

©01805° Gadodo @eaT3T’

201086* 0POEER ROBTEH"

volee7* opiees avewal

MATHPK FOR BASIL MCS 8488 GATES/ALLEN/DAVIDOFF MACRO 47(113) @639 27=AUGeTS PAGE 4=5
F4 MAC 23=AUG=64 B6118 FLOATING MULTIPLICATION AND DIVISION

221010* 801000 @0GL6R 15500 sTa FOIVG#+1
2e1011* BgA0ed 20A737*
aglaiet 2ee0A0  VLlEds*
221013* @pi0ea  AUR1T71 13568 7ADD ONE TO EXPONENT IF THE FIRST SUBTRACTION
@o1o14* delodo owoeed 15600 1 DID NOT WORK
P21215* 001080 000263 13620
@21016* @31009 BeB3ER 13640 JTHIS ISN'T THE CASE
@21917° 290000 @URAI20"
@av1p20* 2pooee 6e1011°
001021° 261078 ©0A34S 13660 1SAVE PART OF NUMBER
“p1022° 001020 @@BE4] 13680 TGET POINTER TO FAC
uR1pR3° PEBAVE BRAARA6*
©21924° 200200 ©01617°
001000 BUAR6S 13700 TOECREMENT EXPONENT
deloes @@0341 13728 FGET NUMBER BACK
@uloce opasee 13742 T0IVIDE MORE IF NOD OVERFLOW OCCURED
230008 W0AT20*
©0URp ©O1L23"
@ulone  Beasas 15760 TOVERFLOWY
@pepee Aed2eT*
€a1p34¢ DpoLRE 26130’

JCHECK SPECIAL CASES ANU ADL EXPONENTS FOR FMULT, FDIV
JALTERS A,B,H,L
IFE LENGTH=2,<
MULDVS: A 371 JENTRY FROM DDIV, SUBTRACT EXPONENTS
Xn 1002,056 JUMVI L" AROUND NEXT BYTE
MULDVAS A JENTRY FROM DMULT, ADD EXPONENTS
HyARG=1 1GET POINTER TO SIGN AND HO OF ARG
CiM JGET HO AND SIGN FOR UNPACKING
H 1 INCREMENT POINTER TO EXPONENT
BoM JGET EXPONENT FOR BELOW
Mo LA JSAVE ADD OR SUBTRACT FLAG
@e1035* enlece ave1Te MULDIVE ® AB 118 NUMBER IN REGISTERS ZERO?
@elp3e’ 2oleea @veee? OR A
@91237* Bpleed ove3ia MuLDve 1IT IS, ZERU FAC AND WE ARE DONE
0e1040* Aoveee 0BLE7T’
0E10417 830000 Q010330
@ala4et oploea 0ea17sS Al JGET ADU OR SUBTRACT FLAG
Goled43’ eploeed euaeal HyFaC JGET PUINTER TO EXPUNENT
021044 0pOLED @ULE23
031045 230000 @01640°
001046* 231002 0EBR56 JGET EXPONENT
AG1047° 6R10P0 QLE20G JADD IN REGISTER EXPONENT
@av1p50* Gploee QeR107 oA ISAVE IV
@01051° oplpee @vaLsT ICHECK FOR OVERFLOW
@0105e° Qeleee woncse 8 FOVERFLOW IF SIGN IS THE SAME AS CARRY
o01053* Bp1008 @wOLT A8 JGET SUM
001p54* 201008 ©UO362 MULDYL JHE HAVE OVERFLOW]}
Q918557 BP0AVD @U1LT6"
AU1@56° 0pOURE MRIBA4"
©a1057! @ulove Be0386 200 JPUT EXPONENT IN EXCESS 200




MA
Fa

HA
Fa

THFK

THPK

1038
1039
14
teay
142

rOH EASIL MCS 80880

[LEULTA
BA1B61"
Calpee’
Beleest
pelgear
22165
Re1B66"
021867"
eetate’
ee1ary"
catere’

ee1073"
ve1a74*
olaTs*
201076"
PrIvIAL]

ee1100°
satioLe
2uitge’
2ai103¢
foiipar
001105°

Bo1106"
ee1yei"
001110°"
eo1111°
2eiif2’
©01113°¢
201114
0e1115°
eo1116*
2e1117t
2a1120*
@e91121*

ru~ BASIL MCS BBSEE
AC

aeli2e’
aa1ase
201124°
sa1125°
@e1126°
eor12r’
2v1136°
oe1y31°
aor132”
001135°*
C01134°

23=AUG=64 061E8

090680
221000
2210002
BoveYE
CELLER
801000
000¢00
290000
291000
LE3UTT)
Beleoea

201000
21000
apleee
halpee
2a1080

021000
220008
LLITTT)
anioee
2p0020
enevoe

Palece
[LLLTET)
LLLEET
dalean
ealean
ealeoe
eaiese
LT
Qaleon
@ogeoe
CELTTT]
LEILL]

CCLET)
ava16?
oee31e
avee3e’
eSSt
0paz|s
oetere”
LTI
oeele?
200e53
@en3il

P0e3s7
poResT
000341
@boee?
ECTELHY

Pensee
QeaL7s”
LERULT A
veeses
Qevest!
ep1121*

epesLs
aeteqe”
ee1104*
Qv@ite
aesee’
LITE)
LLEEL-LY
avevae
288332
auaeer "’
ae11a?’
aearar

23mAUG=b4 D63

201000
LELTLT)
LR
221009
LELLLT)
CLELTTT)
201000
2p1290
0a1000
veRRee
LELTTY)

auRs1s
weeeas*
eLLL7r
20841
Be1edhx
@av1123°
a0a06 4
200380
200305
000267 "
BoLi2e’

FLOATING MULTIPLICATION AND DIVISION

14300
14320

14340

14360
14380
14400
14420
14440
14468
14480
14509
14520
14540
14560
14580
14600
L4620
14640
14660
14680
14700
14720
14740

148008
14820

14842

14900
14922
14940

14960
14980
15800
15820

15048

15268

IFN
MLUVEX:

MULOVI
MULOvV2s
IFE

MuL1d:

Moy LI
Jz PUPHRT

CALL UNPACK

HOY MoA
bEx H
REY
EXTFNC, <
FSIGN

CHA

POP H>
ORA A
POP "
LENGTH, <
M oy

1LERD FAC
JTALTERS A ONLY
FEXITS WITH As@
ARA A

§TA FaC
RET»

LENGTH, <
JP ZER

FMULTIPLY FAC BY 10
JALTERS A,B,C,D,E,f,L
CALL MOVRF

Moy
ORA
RL

AT

Jc

LOATING MULTIPLICATION AND DIVISION

15080

151080

15120
15140
19160

15180

CALL FADD

Lxi H,FaC

GATES/ALLEN/UAVIUOFF MACRO 47(113) 06309 27=AUG=75 PAGE 4=6

JSAVE IT IN THE FAC
JWE MAVE UNDEFLOW]) RETURN,

JUNPACK THE ARGUMENTS

ISAVE THE NEW SIGN
IPOINT TO EXPONENT
JALL DONE, LEAVE HO IN A

JTENTRY FROM EXP, PICK UNDERFLOW IF NEGATIVE
JPICK OVERFLOW IF PUSITIVE

JUON'T SCREW UP STACK

115 ERROR OVERFLOW OR UNDEFLOW?

JGET OLD RETURN ADDRESS OFF STACK

JOVERFLOW
FUNDERFLOW == FALL INTO ZERO

JZERQ &
JZERO FAC
FALL DONE

FUNDERFLOW

JTOVERFLOW

JGET NUMBER IN KEGISTERS

1GET EXPONENT

JRESULY I8 ZERD IF ARG IS ZERO

JIT 18

JHULTIPLY BY 4 BY ADDING 2 TO EXPONENT

FOVERFLOWLL

FRESTORE EXPONENT

ut\tbl#LLENiuAvIuOPF MACRO 47(113) 86169 272AUG=TS PAGE 4=7

JADD IN ORIGINAL NUMBER TO GET S TIMES IT

FADD 1 TO EXPONENT TO MULTIPLY NUMBER BY

# 2 TO GET 1@ TIMES ORIGINAL NUMBER
FALL DONE IF NO OVERFLOw
FOVERFLOW] |




MATHFK
Fa

1850
105}
1052
1053
1058
1085
1856

MATHPK
Fa

1103
1104
1185
1106
1107
1168
1109
1112

FOR BASIC MCS 8280

MAC

@e1135¢
201136"
A21137°*
0o114a*
@ol141*
Bo1142*
201145°*
A01144¢
201145°¢
Baiy4e’

Bel147"

281150
v81151°
d8115e*
001153
0911547

861155°
Qé1156*
Bay157*
0e1160"
2e1161*
@ol1ee’
Bo1163°
B81164°
R2@1165*
201166

FOR BASIC MCS 8RB0
HaC

2e1167°
@01178*
201171¢
ae1172"

221175°*

oul17s*
@n11Te”

0a1175°
201176
@a1177*
oaizan*
paizalL*
901202°
201205°¢
aa1204*

23=AUG=b4 B6IUE

001000
ARARA
aneeen
091200
weloae
021000
@en1002
2210200
001028
@ai000

éateon

fnleoe
002000
901008
QuRuoe
CETEET]

LLIEIT]
LELEET]
epBere
231000
ev1e02
euloea
@oReoa
eelosa
0pieea
CLLELY]

Bopate
7777w
RO1133¢
LITE
LITUE
LIT T
0eaesi
2¢a500
PUauTa
CETETR

PLIELT

avBLRe
avBele
pese2l
eeeR1n
a01136°

(LT
veliaen
e1153°
apa117
avalew
wueene
20ewvdw
opewas
LT
vRoeaY

23=AUG=b4 VoiuB

2p10080
231080
LI
LEPTTE)

Qoieee
CLCLT)

2a1008
Tt
LI
arione
Bulond
dp8000
an1voe
@nione

BogUT
208303
BuB143"
BoLLS6"

200357
CITELD)

LEPTTEY
TIT777%
ee1171"
weaile
B0a3se
aBQee¢
vualed
LITETRE

SIGN,

15202
19220
15240
15268
15288
15300
15320
15340
15360
15388
15400
15424
15440

15468
15480
15502
15520
15549
15560
15589

15640
15660
15682
15700
15722

15782
158060
15820

15849

15860

15928
15948
15969

15989
16008
16220

16240
16060

SIGN,

16880
16128

16160
16180
16200
16220
16240
16260
16280
16300
10320

16380
ledan
16420
16440

16460
16480

16508
16528

16580
16600
1668
16680
16660
16680
16700
16720
16749
16762
16782
16800
16820
16842
16860
16880
16506¢
16920
16940
16960
16980
17208
17020

SLN,

GATES/ALLEN/DOAVIDOFF MACRO 47(113) 06109 27=AUGeTS PAGE S

FLOAT, NEG AND ABS

SUBTTL SIGN, SGN, FLOAT, NEG AND ABS

JPUT SIGN OF FAC IN A
FALTERS A ONLY

FLEAVES FAC ALONE

FNOTE: TO TAKE ADVANTAGE OF THE RST INSTRUCTIONS TO SAVE BYTES,
JFSIGN I8 DEFINED TO BE AN RST, MFSIGN" IS EQUIVALENT TO "CALL SIGN"
JTHE FIRST FEW INSTRUCTIONS OF SIGN (THE ONES BEFORE SIGNC) ARE DONE
JIN THE 8 BYTES AT THE RST LOCATION

REPEAT @,< JFSIGN IS ALWAYS AN RST

SIGN:  LDA Fac
A

SIGNC:  Lua Fac-1

JCHECK IF THE NUMBER IS ZERO

ORA

RZ> FIT IS, A I8 ZERO

#GET SIGN OF FAC, IT IS NON=ZERQ

W0 100@,376 FUCPIM AROUND NEXT BYTE

FCOMPS2 CMA FENTRY FROM FCOMP, COMPLEMENT SIGN
ICOMPS: RAL JENTRY FROM ICOMP, PUT SIGN BIT IN CARRY
SI1GNS) SoB FAR@ IF CARRY WAS 8, As377 IF CARRY WAS 1

RNZ JTRETURN IF NUMBER WAS NEGATIVE

INRART? INR FPUT ONE IN A IF NUMBER WAS POSITIVE

FLOAT: Myl 8y2

FLOATRE LXI HyFAC

SGN,

RET JALL DONE

FSGN FUNCTION

FALTERS A,8,C,0,E,H,L

LENGTH=2, €

FSIGN> JGET SIGN OF FAC IN A
TFALL INTO FLOAT

FFLOAT THE SIGNED INTEGER IN A
TALTERS l.B,CJO E,H)L
PSET EXPONENT CORRECTLY

Lxl 0, $CODE 7ZERO 0,E
FFALL INTO FLOATR

JFLUAT THE SIGNED NUMBER IN B,A,D,E
TALTERS A,B,C,0,E, H,L
IGET POINTER 70 FAC

"oV Coh JPUT HO IN C
MoV HyB JPUT EXPONENT IN THE FAC
MVI B,0 JZERO QVERFLOW BYTE

INX H JPOINT TO SIGN
MY Hy200 JASSUME A POSITIVE NUMBER

GATES/ALLEN/UAVIUUFF MACRO 47(113) 96:@9 27=AUGw=75 PAGE S=i

FLOAT, NEG AND ABS

RAL TPUT SIGN IN CARRY
JHP FADFLT iG0 AND FLOAT THE NUMBER

JABSOLUTE VALUE OF FAC
FALTERS A H,L

LENGTH=2, €
CPI 2 715 THE ARGUMENT AN INTEGER?
Jz 1A8S> 1YES, USE THE INTEGER ABSOLUTE VALUE
FSIGN JGET THE SIGN OF FAC
RP FALL DONE IF IT IS POSITIVE
JFALL INTO NEG

INEGATE NUMBER IN THE FAC

JALTERS A,H,L

INDTE: THE muna;ﬂ MUST BE PACKED

LXI H FAC» 1GET POINTER TO SIGN

MOV AM FGET SIGN
XRI 2080 JTCOMPLEMENT SIGN BIT

MoV MyA FSAVE 1T
RET TALL DONE

LENGTH=Z, <

FNEGATE ANY TYPE VALUE IN THE FaAC

TALTERS A,8,C,0,E,H,L

LOA VALTYP ISEE WHAT KIND OF NUMBER WE HAVE
CPI 2

Jz INEG FWE HAVE AN INTEGER, NEGATE IT THAT WAY
M TMERR FBLOW UP ON STRINGS
JMP NEG FNEGATE SNG AND DBL THE SAME

18GN FUNCTION

FALTERS A,H,L

CALL VSLGN JGET THE SIGN OF THE FAC IN A

Moy Loh FPUT IT IN THE LO POSITION

RAL TEXTEND THE SI1GN TO THE HO

$88 A

MoV Hyh

JMP CUNLSS TRETURN THE RESULT AND SET VALTYP

FGET THE S1GW OF THE VALUE IN THE FAC IN A
JASSUMES A HAS THE VALTYP WHEN CALLED
FALTERS AgH,L




MATHPK
4

1156
1157
1158
1159
1168
1161
62
1163
1164

MATHPK
Fa

1165
1166
1167
1168
1169
1170
1174
1172
1173
1174
1175
1178
1177

FOR BASIC
MAC

FOR BASIC
MAC

ao12p5°
guiane’
221227
ao121e°*
av1211°
ag1212°
Qu1215*
@p1214*
a1215°
28121

eu1217"
we1226"
LU0

vaLea*
[LITEEY
ao1224°

bal225"
Qviz2e"
evizar"
#21230°¢
@o1231°
vol232*
Ba1233*
a@1234°
P01235°*
Qu1236"
we1237 "

2812407
eat241*
api24e’

MCS B@8o@

23=AUG=b64 @6308

MCS 8088

23=AUG=64 26108

LERUIT)
wainee
8pa0ad
Qodver
epioee
ep1000
LERYL-T)
7771
[l
Polvde
21020
éniane
2rlade

ve1000
LELTLT)
CLEETT)

anicee
on1ea0
0vesan
002000
ap1049
anleap
dnlboe
irrirt
090000
021000
001200

LEIVLT]
CLL LT
CELITT]

000355
Boepse
BeB555
BeLLTe”
aeesas
LUTErH
peaes2
TITT77%
aelz2a7*
08343
Qva345
200353
genstl

280315
ev1243°
201214°

LUTEREY
veoea’
ve1eaTx
ve1225"
VEo140
aee1s1
0e0wde
TITT77%
ver22r*
200353
LITETR

208041
aeiears
pu1as4r

IGN, 8GN,

17040
17080
17880
17100
17120
17142
171602
17180
17208

VSIGN3

FLOATING POINT

17220
17249
17262
17280
173892

17320
17340
17360

17380
17400
17420
17440

175092
17520
17540
17568
17582

17600

176640
17680
177ed
17720

17740
17760
17780

17860
17820

17880
17980
17920

17940

18000
16028

SuBaTTL

PUSHF 1

MOVFHE

MOVFR1

MOVRF

FLOAT,

CPI
Nz
LHLD
Moy
ORA
RZ
MOV
Jmp

MOVEMENT

GATES/ALLEN/UAVIDOFF MACRO 47(113) 0631¢9 27=AUG#TS PAGE Se2
NEG AND ABS

2 JIS THE ARGUMENT AN INTEGER?
SIGN fNO, SINGLE AND DOUBLE PREC, WORK THE SAME
FACLO JGET THE INTEGER ARGUMENT
ArH JGET 17§ SIGN
JCHECK IF THE NUMBER IS ZERO
TIT IS, WE ARE DONE
ArH JIT ISN®T, SIGN IS THE SIGN OF H
ICOMPS» $60 SET A CORRECTLY

GATES/ALLEN/DAVIDOFF HACRO 47(113) 06:89 27-AUGwT5 PAGE &

RUUTINES

FLOATING POINT MOVEMENT ROUTINES
iPUT FAC ON STACK

JALTERS
XCHG
LALD

XTHL.
PUSH
LALD

XTHL
PUSH
XCHG
RET

FMOVE NU
JTALTERS
FAT EXIT
PAT EXIT
CALL

IMOVE RE
TALTERS
XCHE
$HLD

MoV
MoV
SHLD

ACHG
RET

FPMOVE Fa
FALTERS
Lx1

TGET NUH|
TALTERS

0,E
ISAVE (HL)
FACLO JGET LO*S

ISWITCH LO'S AND RET ADDR
H JPUT RET ADDR BACK ON STACK
FAC=1 JIGET HWO'S

FSWITCH HU®S AND RET ADDR
PPUT RET ADDR BACK ON STACK
JGET OLD (HL) BACK

FALL DONE

MBER FROM MEMORY [(AL)) TO FAC
ByCy0E,H,L

NUMBER IS IN 8,C,0,E
(HL) 2= (ML) +4
OVRH

HOVR FGET NUMBER IN REGISTERS

FFALL INTO MOVFR AND PUT IT IN FAC

GLSTERS (8,C,D/E) TU FAC
0,E
JGET LO*S IN (HL)
FACLO FPUT THEM WHERE THEY BELONG

H, 8 PGET HO'S IN (HL)
L,C
FaC=1 FPUT HO*S WHERE THEY BELONG

FGET OLD (ML) BACK
TALL DONE

C TO REGISTERS (8,C,0,E)
ByC,0,E M, L
c

HyFACL TGET POINTER TO FAC

TFALL INTO MOVRM

BER IN REGISTERS (B,C,0,E) FROM MEMORY ((HLJJ
ByCy0,E,H, L




MATHPK FOR BASIC MCS 8080 GATES/ALLEN/UAVIUDFF MACRO 47(113) 06309 27=AUGETS PAGE 6=1
Fa MAC 23=AUG=64 VEIVE FLOATING POINT MOVEMENT RUUTINES

1218 18040 FAT EXLT (HL) 1= (HL)+4
Bal243* delove 2eaL3e 18860  MOVRMI . MOV EoM FGET LO
001244° 00100Y ©YOV43 18880 H TROINT TO MO
©21245% ©o1000 Bed126 18109 0 JGET MO
0@1246¢ BO10PE ©RAV4S 18120 " TPOINT TO HU
@ul247° dplove 00AL16 18142 Cih 1GET WO
901250° Opleee B0AV43 18160 H JPOINT TO EXPONENT
201251 On100e Qe2106 18180 Byn 1GET EXPONENT
Au1252° 01208 BAYL43 18200  INXHRT: " JINGC POINTER TO BEGINNING OF NEXT NUMBER
201255¢ opleee @BO3L1 18220 RE TALL DONE

18280 JMOVE NUMBER FROM FAC TO MEMORY [(HL))
18390 FALTERS A,B,D,E,H,L
901254 Un10Ae 0QPRUR2)Y 168320 MOVMFE  LXI 04FACLO J1GET POINTER TO FaAC
801255° 0peeads ee1241x
091256’ ABA000 Ve1241°
18340 JFALL INTO MOVE

18400 JMOVE NUMBER FROM (DE) TO (HL)
18420 JALTERS A,8,0,E,H,L
18449 FEXITS WITH (uE):s(DSJw, (ML) 3= (HL) +4
@v1e57* @a1eEB  QLALRL 18460  MOVEY MVl 8,4 ISET COUNTER
001260! YDOEAE ALELBY
18488  IFE Lzm.rn_g,«
18500 10008,276 1"MVI A" DVER NEXT BYTE
18520  MOVVFML anL.- JMOVE NUMBERS INTO THE FAC
Be1261° 001000 QVAB32 18540 MOVE1: LDAX JGET WORD, ENTRY FRUM VMOVMF
Qelee2’ Poileae wuvele’? 18560 MOV M JPUT IT WHERE IT BELONGS
©@1263* @olevw aveval 18589 INX JINCREMENT POINTERS TO NEXT WORD
@01264* @oleee 0vAw43 18600 INx
Qu1265° @ploHa AVRLAS 18620 OCR B 1SEE IF DONE
0e12667 01000 @L@sBR 18640 INZ
021267* 200002 @L1cHl*
901270 Po0edE AL1255°
QelaT1’ valeea oGwasil 18668 RET

186729 JUNPACK THE FAC AND THE REGISTERS
18740 JTALTERS AyC,H,L
18760 JWHEN THE NUMBER IN THE FAC IS UNACKED, THE ASSUMED ONE IN THE
16780 JMANTISSA IS RESTORED, AND THE COMPLEMENT OF THE SIGN IS PLACED
18800 JIN FAC#1

2¢1272* 091000 QUAL4L 18820 UNPACK: LXI HyFAC=1 IPOINT TO HO AND SIGN

Q81273 17TNIT  TTIVTTN

0e1274¢ GoAven 0R1267°

201275¢ @pleea @valle 18840 KoV A 1GET HO AND SIGN

velate’ 201000 0WG36S 18868 PUSH PSH ISAVE SIGN

BO1271° ©a1BeD @Lo36o 18880 ORI 208 JRESTORE THE MIDDEN ONE

P21300* 200000 0©B200

201301° 0R10P0 BUA16T 18908 HOV MyA ISAVE HO

©01302¢ 201002 MUB36L 18920 POP PSH JGET SIGN
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@01305¢ BB10AE BLDESE 18940 XRA 76ET COMPLEMENT OF SIGN IN MSB
Q1304° PA100D  BLOL4S 18962 IN% 7PQINT TQO TEMPORARY SIGN BYTE
an1325° B21200 BeRE4S 16980

d0130e® @nlgee 000167 19000 1SAVE COMPLEMENT OF SIGN

001307° 201008 @UOLTY 19820 JGET HO AND SIGN OF THE REGISTERS
Q21310* 0P1208 Q00365 19840 ISAVE SIGN

221311 Q1088 0PE36E 19368 0f JRESTORE THE HIDDEN ONE

vei312* @peone we0eEQ

001313* 201000 K0QL1T 19880 7SAVE THE HO

001314* 001008 ©PD361 19102 5 JGET THE SIGN BACK

2v1315° PP19RD ©RA2S6 19129 JCOMPARE SIGN OF FAC AND SIGN OF REGISTERS
@e1316° valoee @ees1l 19148 RET FALL DUNE

19208 IFE LENGTH=2,<
19226  REPEAT @,< FYPUSHF WILL BE IN=LINE IN F3

19240 JPUT ANY TYPE VALUE ON THE STACK FROM THE FAC

19262 PSTRINGS ARE TREATED AS INTEGERS

19284 FALTERS A,B,C,H,L

19504 VPUSHF § A VALT V” IGET THE VALUE TYPE

19320 a JSET FLAGS ACCORDING TO VALTYF

19340 HyFACLO JGET POINTER TO LO IN FAC

19360 JPUSH FACLO#2,1 ON THE STACK

15380 VEUSHD JRETURN IF THE DATA WAS AN INTEGER OR A STRING
19400 JPUSH FACe1,0 ON THE STACK

19420 Jz VPUSHD JRETURN IF WE HAD A SINGLE PRECISION NUMBER
19440 D,DFACLU JWE HAVE A DOUBLE PRECISON NUMBER
19460 JPUSH ITS 4 LO BYTES ON THE STACK
19480

19500  VPUSHD3> 1ALL DONE

19520

19540

19560 JMOVE ANY TYPE VALUE FROM MEMORY [(HL)] TO FAC

19580 JALTERS A,8,0, E,N L

19609  VMOVFAS LXI Hy ARGL JENTRY FROM DADD, MOVE ARG TO FAC
19620 VMOVFME LXI D.MUWM iGET ADDRESS OF LOCATION THAT DOES
19640 Jwp VHVVFH i AN "XCHG" AND FALLS INTO MOVEL
19660

19680

19700 IMOVE ANY TYPE VALUE FROM FAC TO MEMORY [(HL)]

19729 JTALTERS A,8,0,E,H,L

19740 VHOVAF? LXI HyARGLOD JTENTRY FROM FIN, OMUL1@, DDIVi@

19760 {HOVE FAC TO ARG

19768 VMOVMF: LXI UyMOVEL JGET ADDRESS OF MOVE SUBROUTINE

19806 VMYVFMI PUSH 0 #SHOVE IT ON THE STACK

19829 Lal 0,FalLo iGET FIRST ADDRESS FOR INT, SNG

19849 LoA VALTYP JGET THE VALUE TYPE

19860 ANT 177 iISTRINGS LOOK LIKE REALS

19880 MOV ByA JSET UR THE COUNT

19908 CPI 1o 100 WE HAVE DBL?

19920 RIVZ 1WE DO NOT, GO DO THE MOVE

19949 Lx1 Dy DFACLD JWE 00, GET LO ADDR OF THE DBL NUMBER
19968 RET> 160 DO THE MOVE
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1325 20008  SUBYTL COMPARE TWO NUMBERS
1326 20020 JICOMPARE TWO SINGLE PRECISION NUMBERS
1327 20040 ihz] IF ARG ,LT, FAC
1328 20060 1420 IF AKG=FAC
1329 20080 jhz=1 IF ARG ,GT, FA
1330 20100 JDOREL DEFENDS UPON THE FACT THAT FCOMP RETURNS WITH CARRY ON
1331 20120 7 IFF A HAS 377
1332 28140 FALTERS ApH,L
1333 001317° epleee @eelie 20168  FCOMP: MOV ApB JCHECK IF ARG IS ZERQ
1334 o01320° deleee @edeel 20189 ORA A
291321° dnipee @Qee3i2 26200 Jz SIGn
@@1322° MAA0RE DEBUGA*
Q01325% 2pABER 0B@1275"
Q21324¢ 2pioee eeordl 20220 LXI HypFLOMPS JWE JUMP TO FCOMPS WHEN WE ARE DONE
001323° @eegee 00ii41°
@01320° DEORRE @01322°
PP1OGY PRBS4S 20241 H JPUT THE ADDRESS ON THE STACK
221009 PUB3ST 20268 JCHECK IF FAC IS ZERO
@nlove @e0171 20282 Ay C JIF IT IS, RESULT IS MINUS THE SIGN OF ARG
0e1P0e  BVA310 26302 11T 18
2pi1g0e @ogedl 20329 HyFAC=1 FPOINT TO SIGN UF FAC
TIITIT PITTIT
0poBee BU1325°
0el9de @eacse 20340 ] JSEE IF THE SIGNS ARE THE SAM
@elege 2eaiTl 20362 AC 1IF THEY ARE DIFFERENT, RESULT IS SIGN OF ARG
201000 00370 20380 FTHEY ARE DIFFERENT
Q91008 @eas1s 2040e FeonP2 ;CHl‘.CK THE REST OF THE NUMBER
Qeepne ee1347*
Qp@epa e@eis3ar
opiope 260037 20420 FCOMPD: FNUMBERS ARE DIFFERENT, CHANGE SIGN IF
aplove @Qedes1 20449 C ? BOTH NUMBERS ARE NEGATIVE
221008 V0311 28460 R 760 SET UP A

Apl000 BewE4s 20508 FCOMP2: JPOINT TO EXPONENT
opleee 0oeaiTe 20520 FGET EXPONENT OF ARG
@pleen @eg2T6 2054¢ . FCOMPARE THE TWO
“plene  B0B300 20560 INUMBERS ARE DIFFERENT
Q01088 BEVLS3 20560 3 H FPOINT TO HO
221000 00171 20600 1GET HO OF ARG
001000 ©eveTe 20620 M FCOMPARE WITH HO OF FAC
021000 0GB309 20640 FTHEY ARE DIFFERENT
P00 00OLS3 2u66n FPOINT TO MO OF FAC
@piegws @GediTe 20680 JGET MO OF ARG
001000 ©Ve2T6 20700 JCOMPARE WITH MO OF FAC
G@leen  BUasPe 2ute2a PTHE NUMBERS ARE DIFFERENT
@p1eee  LeRuss 20740 C JPOINY TO LO OF FaC
601000 200173 22760 IGET LO OF ARG
duleee oesade 26780 M FSUBTRACT LO OF FAC
Bpileeo 2ee30d 20800 FNUMBERS ARE DIFFERENT
@alupn @v@ddl LULEY] INUMBERS ARE THE SAME, DON'T SCREW UP STACK
4BLeaD  BedSd1 20840

2213717 9A1800 @eAS11 20860 TALL DONE
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1378
1379 20920 IFE LENGTH=2, <
2094p JCOMPARE TWO INTEGERS
20962 1A=y LF (UE) ,LT, (ML)
20980 ihz0 IF (LE)=(HL)
21800 IAsel IF (DE) .C»T. (HL)
21020 JALTERS A ONL
21040  ICOMP: MOV ApD JARE THE SIGNS THE SAME?
21060 XR. H
21080 AH JIF NOT, ANSWER IS THE SIGN OF (HL)
21100 ICOMPS JTHEY ARE DIFFERENT
21120 o JTHEY ARE THE SAME, COMPARE THE HO'S
21140 SIGNS 160 SET UP
21160 AL JCOMPARE. YNE Lors
21160 E
21209 SIGNS 160 SET UP A
21220 JALL DONE, THEY ARE THE SAME
21260
21260
21280 JCOMPARE TWO DOUBLE PRECISION NUMBERS
21300 JAsy IF AKG ,LT, FAC
21320 IF ARGsFAC
21340 1Asmi IF ARG ,G6T, FAC
21362 JALTERS A,B,C,0,E,H,L
2138@  DCOMPL3: LxXI ARGLO FENTRY WITH POINTER TO ARG IN (DE)
21400 MVI ISET UP COUNT TO MOVE DBL NUMBERS
21420 CALL THOVE THE ARGUMENT INTO ARG
21480  DCOMPE  LXI JGET POINTER TO ARG
2i46a LOAX ISEE IF ARG=Q
21480 OR&
215¢a Ji 1ARG=@, GO SET UP
21522 LXT H,FCOMPS JPUSH FCOMPS ON SFALK 80 WE WILL RETURN TO
21548 PUSH H 1 TO IT AND SET UP A
21562 F8IGN ISEE IF Facs@
21582 Lex o JTPOINT TO SIGN OF ARG
21604 LDAX o IGET SIGN OF ARG
21622 MOV CoA JSAVE IT FOR LATER
21642 KL JFACSQ, SIGN OF RESULT IS SIGN UF ARG
21660 LxI HyFAC=1 JPOINT TO SIGN OF FAC
21680 XRA L] FSEE IF THE SIGNS ARE THE SAME
2itea Hov A,C JIF THEY ARE, GET TmE SIGN OF THE NUMBERS
RM JTHE SIGNS ARE DIFFERENT, GO SET A
InNX FPOINT BACK TO EXPONENT OF ARG
INK FPOINT TO EXPONENT OF FAC
"y 7SET UP A COUNT
DCOMPL 3 FGET A BYTE FROM ARG
su FCOMPARE IT WITh THE FAC
PTHEY ARE DIFFERENT, GO SET UP
FTHEY ARE THE SAME, EXAMINE THE NLxr LOWER
7 ORDER BYTES
JARE WE OONE?
INO, COMPARE THE NEXT BYTE
JTHEY ARE THE SAME, GET FCUMPS QOFF STACK
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1431 21960 RET> PALL DONE
1432 21982 PAGE
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1433 22008  SUBTTL CONVERSION ROUTINES BETWEEN INTEGER, SINGLE AND DOUBLE PRECISION
1434 22020  IFE LENGTH=2, s
1435 22040 JIFORCE THE FAC TO BE AN INTEGER
1436 22060 TALTERS a,8, C D E HiL
1437 22080  FRCINT: LoA VAL JSEE WHAT WE HAVE
1438 22100 4
1439 22120 FACLO JBET FACLO4@,1 IN CASE WE HAVE AN INTEGER
144p 22142 JWE HAVE AN INTEGER, ALL DONE
14ay 22168 THERR JWE HAVE A STRING, THAT IS A "NO=NO"
1442 22180 CUNSD 11F WE HAVE & 0BL, CONVERT IT TO A SNG
1443 22200 Hy OVERR TPUT OVERR ON THE STACK SO WE WILL GET ERROR
1444 22220 1 IF NUMBER IS TOO BIG
1448 22240 JFALL INTO CONIS
14486 22260
1447 22280
1448 22308 JCONVERT SINGLE PRECISION NUMBER TO INTEGER
1449 22320 JALTERS Ag8,C,0,E,H,L
1450 22348  CONIS3 LDA FAC JGET THE EXPONENT
1451 22360 (141 220 iSEE IF IT IS TOO B1G
1452 22380 JNC CONIS2 $IT I8, BUT IT MIGHT BE =32768
1453 22400 CALL GINT JIT ISNFT, CONVERT IT TO AN INTEGER
1454 22420 XCHG JPUT IT IN (HL)
1455 22048 CONIS1s POP 0 1GET ERROR ADDRESS OFF STACK
JENTRY FRUH .icm, FIN, LINPRT
CONISS: SNL Fa ISTORE THE NUMBER IN FACLO
vl A. ISET VALTYP TO "INTEGER"
CONISD: su VALTYP uuray FROM CONDS
RET ALL DONE
CUNIS21 MOVRI 220,200,000,0800 CHECK IF NUMBER I8 =32768, ENTRY FROM FIN
CaLL FLOMP
RNZ JERRORt IT CANTT BE CONVERTED TO AN INTEGER
MOV HyC JIT I8 »32768, PUT IT IN (HL)
MoV L0
Jnp CUNISI ISTORE IT IN THE FAC AND SET VALTYP

JFORCE THE FAC TO BE A SINGLE PRECISION NUMBER
TALTERS 4,8,C,D,E,H,L
FRCSNGI LDA VALTYP ISEE WHAT KIND OF NUMBER WE HAVE
CPI 4
R IWE ALREADY HAVE AN INTEGER, ALL DONE
Jc CUNSI IWE HAVE AN INTEGER, CONVERT IT
Jm THERR ISTRINGSI| == ERROR}I
J0BL PREC == FALL INTO CONSD

JCONVERT DOUBLE PRECISBION NUMBER TO A SINGLE PRECISON ONE
JALTERS A,8, c DyE H,L
CUNSD cnu. uuv JGET THE HO*S IN THE REGISTERS
vi ISET VALTYP TO "SINGLE PRECISON"
JH VN.HF
HOV A,B JCHECK IF THE NUMBER 18 ZERO
ana A
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EEPTY) 11F IT 18, WE ARE DUNE
23060 UNPACK JUNPACK THE NUMBER
23108 HyFACLO=1 JIGET FIKRST BYTE BELOW A SNG NUMBER
23120 BN JPUT IT IN B FOR ROUND
23149 ROUND TROUND THE DBL NUMBER UP AND WE ARE DONE
231ed
23189
232¢0 JCONVERT AN INTEGER TO A SINGLE PRECISION NUMBER
232e¢ JALTERS A,8, C DyE,H,L
23240  CONSI: LHLD FACL JGET THE INTEGER
23268  CONSIHI MVI Ayt JSET VALTYP TO "SINGLE PRECISION"
23280 STA VALTYP
25308 Mov AdH JSET UP REGISTERS FUR FLOATR
23328 MoV DL
23340 MVI €0
MVl 8,220
Jnp FLOATR 160 FLOAT THE NUMBER

JFORCE THE FAC TO BE A DOUBLE PRECISION NUMBER
JALTERS A,8,CyD,E,H,L

FRCDBL: LOA VALTYP JSEE WHAT KIND UF NUMBER WE HAVE
CPI
RZ JWE ALREADY HAVE A DBL, WE ARE DONE
JINC THERR JGIVE AN ERROR IF WE HAVE A STRING
CPI 2 7SEE IF WE HAVE A SNG OR INT
cz CUNSI JCUNVERT 70 SNG IF WE HAVE AN INT

JFALL INTU CONDS ANU CONVERT TO DBL

JCONVERT A SINGLE PRECISION NUMBER TO A DOUBLE PRECISION ONE
TALTERS A,H,L

CONDS:  LXI H,SCODE J1ZERD H,L
SHLD DFACLO JCLEAR THE FOUR LOWER BYTES IN THE DOUBLE
SHLD UFACLO+2 i PRECISION NUMBER
MVl Apl0 §SET VALTYP TO "DOUBLE PRECISION"
JmP COUNISD> 160 To IT
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1524 23820  SUBTTL GREATEST INTEGER FUNCTION
1525 23840 JQUICK GREATEST INTEGER FUNCTION
23860 JLEAVES INT(FAC) IN C,D,E (SIGNED)
23880 JASSUMES FAC ,LT, 2723 s 8388608
23900 JTASSUMES THE EXPUNENY OF FAC IS IN A
23920 JALTERS A,B,C D,E
@u1372° Po1ave Qualal 23940 MOy 1ZERO B,C,0,E IN CASE THE NUMBER IS ZERO
@UL373¢ Datowe  weait? 23960 MOV n,A
@o1374¢ dologe 20ai2l 23980 Moy Uph
@n1375¢ Oplove eraL37 24000 MOY E/A
B01376* @nioee 2v@267 24020 ORA A JSET CONOITION COCES
@01377¢ dpleve QP@S10 24840 RL 11T I8 ZERQO, WE ARE DONE

24082  FTHE HARD CASE IN GINT I8 NEGATIVE NON=INTEGERS, TU HANDLE THIS, IF THE
24100  FNUMBER IS NEGATIVE, WE REGARD [HE 3=BYTE MANTISSA AS A 3=BYTE INTEGER AND
24120  JSUBTARCT ONE, THEN ALL THE FRACTIONAL BITS ARE SHIFTED OUT BY SHIFTING THE
24140 PHANTISSA RIGHT, THEN, IF THE NUMBER WAS NEGATIVE, WE ADD ONE, 80, IF WE
24160 FHAD A NEGATIVE INTEGER, ALL THE B]TS TO THE RIGHT OF THE BINARY POINT WERE
24182 F2ERO, SO THE NET EFFECT IS WE HAVE THE ORIGINAL NUMBER IN C,D,E, IF THE
24200 FNUMBER WAS A NEGATIVE NON=INTEGER, THERE IS AT LEAST ONE NON=ZERO BIT TO THE
24220 jRIGHT OF THE BINARY POINT, SO THE NET EFFECT 1§ THAT WE GET THE ABSOLUTE
24242 TVALUE UF INT(FAC) IN C,D,E, C,0,E IS THEN NEGATED IF THE ORIGINAL NUMBER WAS
24268  INEGATIVE S0 THE RESULT WILL BE SIGNED,

P2140a* Op1PA0 ©OQ345 24282 PUSH H FSAVE (HL)

@01401* Balede 028315 24300 CALL MOVRF FGET NUMBER IN THE REGISTERS

A01402° 0PREGE DE1240*

801405 QpAPBY  BO1542”

201404¢ DPLBGE BEBSLS 24320 CALL UNPACK JUNPACK THE NUMBER

@91485° opdpae @0l1272°

B01406° OB8R00 U140’

201487° 0p1eAD 20B2S6 24340 XRA " JGET SIGN OF NUMBER

291410° Oplean  P0B14T 24360 MOV HyA FDON'T LOSE IT

B01411° opieae 20074 26350 cH GINTA FSUBTRACT | FROM LO IF NUMBER IS NEGATIVE

8d1412° @o0een Qvi43e’

091413" Ba0Uh0  DL14DS?

B01414° PBloGe QueBTe 24400 Myl Ay2350 FSEE HOW MANY WE HAVE TO SHIFT TO CHANGE

201415¢ 2p20Pa M0P230

@¢1410* Guloue avez2e 24420 8 I NUMBER TO AN INTEGER

001417* Qaleve @eA3LS 24442 SHIFTR PSHIFT NUMBER TO GET RID OF FRACTIONAL BITS

001426¢ 000020 80334

001421°* 000800 dO14Le"

0@1422° PALeAR URR1TH 24460 AyH JBET SIGN

@e1425* aplove aeawv2r 24480 TPUT SIGN IN CARRY SO IT WILL NOT BE CHANGED

©21424° 201000 wL@S34 24500 RUUNDA JIF NUMBER WAS NEGATIVE, ADD ONE

201425' 200000 @00255°

Q01426 do0eow 0B1420°

Be1427° 21000 0VBLRL 28529 8.2 TFORGET THE BITS WE SHIFTED OUT

021432* 20PeA2 00AVAR

PAL4317 20lepa 008334 24540 NEGR INEGATE NUMBER IF IT WAS NEGATIVE BECAUSE WE

P91432¢ 000002 QVA310*

V314337 900ebe 0014257

24560 1 WANT A SIGNED MANTISSA
©B1434% 90lulu wPB34) 24582 JGET OLD (HL) BACK
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1577 @01435% 201060 QD311 24600 RET JALL DONE

1578

1579 ©01436* Av1ved PEBL3S 24648 §DCX [] PSUBTRACT ONE FROM C,D,E

1582 001437¢ 021060 eUDL7e 24660 MOV AyD JWE HAVE TO SUBTRACT ONE FROM C IF

1581 @21440° 1060 WL0243 24680 ANA E } D AND E ARE BOTH ALL ONES

1582 #01441° Q01000 0UBLT4 24700 INR A JSEE IF BOTH WERE mi

1563 @01442° 2ploew ©UO30u 24720 RNZ iITHEY WERE NOT, WE ARE OONE

1584 24740 IFN LENGTH=2, <

1585 001445° 221002 PAR1S 24760 DCR c» JTHEY WERE, SUBTRACT ONE FROM C
20780 IFE LENGTH=2, %
24820  DCXBRT: 0CX B> FTHIS IS FOR BILL, C WILL NEVER BE ZERO
24820 J (THE MSB WILL ALWAYS BE ONE) SO "DCX B"
24849 1 AND "OCR C" ARE FUNCTIONALLY EGUIVALENT

@01444° 291008 @0R311 24862 RET JALL DONE

24920 JGREATEST INTEGER FUNCTION
24940 IALTERS A,8,C,0,E,M,L
24960 IFE Lr_nmn-a,q
24982  INTFNC: CPI JSEE WHAT KIND OF NUMBER WE HAVE
25000 RC JI1T IS AN INTEGER, ALL DONE
25024 JNZ UINT JCONVERT THE DOUBLE PRECISION NUMBER
25049 CALL CONIS> FTRY TO CONVERT THE NUMBER TO AN INTEGER
25062 FIF WE CAN'T, WE WILL RETURN HERE TO GIVE A
25082 § SINGLE PRECISION RESULT
221445° PE1G0E  BBRV4L 25100 LXI HyFAC PGET EXPONENT
0d1446® PpBEGA BELISew
001447° PgOUEY @O143e’
0U1450° 0p10Be  BEDLTH 25120 MOV At
©R1451° 2P100E @0A3T6 25140 CPI 230 }SEE IF NUMBER HAS ANY FRACTIONAL BITS
0u1452° Qavuee @230
25162 EXTFNG, ¢ JYHE ONLY GUY WHO NEEDS THIS DOESN'T CARE
001453° 281008 800072 25160 LDA FaCLO> ] ABOUT THE SIGN
Pa1454° #pBORE 001455%
001455° 0QOUBE 201446°
@u145e’ 201080 V0320 25200 RNC FIT DOES NOT
25220 EXTFNG, <
801457 daloee @vdLTe 25242 Hov JGET EXPONENT BACK
Gp1ane 0ess1s 25260 CALL 11T DOES, SHIFT THEM OUT
age0Re BE157e’
dpBowe BE1454*
@piowe oeavee 25280 FCHANGE EXPONENT SO IT WILL BE CORRECT
©AL464’ QpBnoe 0E2E30
25300 7 AFTER NORMALIZATION
25320 EXTENG, <
BOL46S* Anloud BEALTS 253408 MOy AE FGET LO
001466° QB12VR BBRS6S 25360 PUSH PSW> FSAVE IT
@01467° QR1008 POO1TL 25380 MOV A FNEGATE NUMBER IF IT IS NEGATIVE
Qv1470* doieoe veewaT 25400 RAL PPUT SIGN IN CARRY
25420 EXTFNC, <
25440 JHpP FADFLT> FTREFLOAT NUMBER
EXTFNE, <
BU1471° Unlevo QAvRSLS CALL FADFLT FREFLOAT NUMBER
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1638 001472° 200GUE ©VB143*
201473¢ 200000 0E1461°
©01474¢ Qvivan 02361 55 POPPRTS POP JGET LO BACK
001475° @aleoe Q0a3i1 RET> JALL DONE

LENGTHm2, %

FGREATEST INTEGER FUNCTION FOR DOUBLE PRECISION NUMBERS

JALTERS A,B,C,D,E, H,L

Lxl HyFAC JGET POINTER TO FAC

MOy AvM JGET EXPONENT

CFI 220 JCAN WE CONVERT IT TO AN INTEGER?

Jc FRCINT ITHEN DO SO

JNZ DINT2 JCHECK FOR =32768

MoV Cid JSAVE EXPONENT IN C

DeX H JGET POINTER TO SIGN AND HO

noy Ay JGET SIGN AND HO

XRI 2080 JCHECK 1F IT IS 200

L1 816 #SET UP A COUNT YO CHECK IF THE REST QF
DINT1: DCX H 7 THE WUMBER IS ZERQ, POINT TO NEXT BYTE

Oor L JIF ANY BITS ARE NON=ZERO, A WILL BE NONwZERO

8 JARE WE DONE?
umn INO, CHECK THE NEXT LOWER ORDER BYTE

JIS A NOW ZERO?
N 200#40@+SCODE JGET »32768 JUST IN CASE
CUNISS 1A 18 ZERD S0 WE HAVE w»32768
0 AyC JGET EXPONENT
DINT2: © 27e JARE THERE ANY FRACTIONAL BITS?
RN iNO, THE NUMBER IS ALREADY AN INTEGER
DINTFO: PSW JENTRY FROM FOUT, CARRY IS ZERO IF WE COME
1 HERE FROM FOUT
MOVRF JGET HO*S OF NUMBER IN REGISTERS FOR UNPACKING
UNPACK JUNPACK IT
H IGET ITS SIGN BACK
H JSET THE EXPONENT TO NORMALIZE CORRECTLY
H,278
PsW JSAVE THE SIGN
DINTA JSUBTRACT 1 FROM LO IF NUMBER IS NEGATIVE
Ar270 JGET HOW MANY BITS WE HAVE TO SHIFT ouT

8
DSHF TR ISHIFT THEM OUT|}
P JGET THE SIGN BACK
DROUNA 11F NUMBER WAS NEGATIVE, ADD ONE
A JPUT A ZERO IN THE EXTRA LO BYTE 80 WHEN
OFACLO=1 J WE NORMALIZE, WE WILL SHIFT IN ZEROS
PSW 7IF WE WERE CALLED FROM FOUT, DON*T NORMALIZE,
? JUST RETURN
Jmp DNORML IRE=FLOAT THE INTEGER

DINTA: LXI HyOFACLU JSUBTRACT ONE FROM FAC, GET POINTER TO LO
DINTAL: MOV YL IGET & BYTE OF Fac

DCR L] ISUBTRACT ONE FROM IT

ORA A JCONTINUE ONLY IF THE BYTE USED TD BE ZERO
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1683 26520 Inx H FINCREMENT POINTER TO NEXT BYTE
1684 26540 Jz DINTAY FCONTINUE IF NECESSARY

1685 26560 RET» JALL DONE

1686 26588
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1687 26600 SUBTTL INTEGER ARITHMETIC ROUTINES
1688 26620 IFN MULDIMBKLENGTH2>, <
1689 26640 FTWO BYTE UNSIGNED INTEGER MULTIPLY
1690 26660 1} CHL) 38 (BC)*(DE)
1691 26680 FArD EyH,L ARE CHANGED
1692 9@1476° DB10UE @POL4L 20700 DMULT: LXI H; SCODE 1ZERO PRODUCT REGISTERS
1693 Q01477 APBABE @L1153%
Q61500° wpvaoe Qe1472°
@0is01’ doluae @eaLle 26120 MOV ArB JCHECK IF (BC) IS ZERO
801502* 201048 BLR26) 26740 ORA c $1F 80, JUST RETUKN, (HL) IS ALREADY ZERO
0a1503* Agluep 2AeLA310 26760 RZ JTHIS 1S DONE FOR SFEED
PO1504°¢ Q01008 QLOLT6 26780 MYI A 20 1SET UP A COUNT
201505¢ A0e0Pe BRAR20
@015060" Quloed BY0USI 26862 OMULT1: DAD ] JROTATE (HL) LEFT ONE
201507° dploRe @ua33z 20820 Jc BSERR# ¥ JCHECK FOR OVERFLOW, IF S0,
Q01510* 00@00e 0EQVE0*
001511% QpGAE ©Vel477"
ea151 Qa1ees ARQSS3 26848 XCHG 1 BAD SUBSCRIPT (BS) ERROR
@a1513" Gol0LD ¥O0US] 26860 0AD H JROTATE (DE) LEFT ONE
@21514' aplone @ua3ss 20880 XCHG
©01515* Onlooe @ea322 26900 JINC DMULT2 1ADD IN (BC) IF HO WAS 1
BA1516" 2002AP DB1S24"
821517 PPRAD QL1S1E’
Pa1520¢ @plode BeAv1l 26920 DAD 8
@e1521" 2eleee @v033e 26940 Je SE FCHECK FOR OVERFLOW
091522 200000 ©@151@*
@01523" DoeaRe BUls1e*
B21524° Gn10020 QEBRTS 26960 DHULTZ2: DCR A ISEE IF DONE
901525¢ 0P1eBe PUA3AR 26980 INZ OMULTY
821526* AndvAn BB1586°
©01527* Gpevwe ©Ce1522°
B001530° @nileee ©Ee3L1 2Teee RET» JTALL DONE

27068 IFE LENGTH=2, <
27080  CUMMENT X

27100 INTEGER AKITHMETIC CONVENTIONS

21120

a1i4e INTEGER VARIABLES ARE 2 BYTE, SIGNED NUMBERS

27160 THE LU BYTE COMES FIRST IN MEMORY

27180

2720@  CALLING CONVENTIONS:

araza FOR OWE ARGUMENT FUNCTIUNSS

21240 THE ARGUMENT IS IN (ML), THE RESULT 1S LEFT IN (HWL)

2726@  FOR TwO ARGUMENT OPERATIONS:

27280 THE FIRST ARGUMENT IS IN (DE)

27300 THE SECOND ARGUMENT IS IN (HL)

27320 THE RESULT IS LEFT IN (ML)

27340  IF OVERFLOW OCCURS, THE ARGUMENTS ARE CONVERTED TO SINGLE PRECISION
2736@  AHEN INTEGERS ARE STORED IN THE FAC, THEY ARE STORED AT FACLO+@,1
27380 VALTYP(INTEGER)s2

27460 %

27420

[ ]
(]
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1740 27448
17641 27460 JINTEGER SUBTRTACTION  (HL) 38 (DE)=(HL)
1742 2748¢ JALTERS A,B,C,D,E,H,L
1743 2750 noy A. JTEXTEND THE SIGN OF (HL) TO B
1744 RAL JGET 8IGN IN CARRY
1745 7 588 A
1746 MoV By A
1747 CALL INEGHL INEGATE (HL)
1748 Moy AC JGET A ZERQ
1749 S88 B INEGATE SIGN
1758 JMP 14003 IGO0 ADD THE NUMBERS
1751
1752
1 INTEGER ADDITION (HL) $3 (DE) + (HL)
JALTERS A,8,C,D,E,H,L
1ADUT MOV AgH JEXTEND THE SIGN DF (HL) TO B
RAL 1GET SIGN IN CARR
588 A
TADDS: MoV ByA JSAVE THE SIGN
PUSH Ll JSAVE THE SECOND ARGUMENT IN CASE OF OVERFLOW
Moy A0 JEXTEND THE SIGN OF (DE) TO A
RAL 1GET SIGN IN CARRY
$88
DAD 7ADD THE THO LO*S
ADC i 1ADD THE EXTRA HO
RRC JIF THE L&B OF A IS DIFFERENT FROM THE MS8B OF
XRA H § Hy THEN QVERFLOW OCCURED
Jp POPPRT INO OVERFLOW, GET OLD (HL) OFF STACK AND WE
i ARE DONE
PUSH B JOVERFLOW == SAVE EXTENDED SIGN OF (HL)
XCHG JGET (DE) IN (ML)
CALL CONSIH JFLOAT IT
POP PSH FGET SIGN OF (HL) IN A
POP H JGET OLD (HL) BACK
CALL PUSHF IPUT FIRST ARGUMENT ON STACK
XCHG FPUT SECOND ARGUMENT IN (DE) FOR FLOATR
CaLL INEGAD PFLOAT 1T
PGRR JGET FIRST ARGUMENT OFF STACK
Jnp FADD 1ADD THE TWO NUMBERS USING SINGLE PRECISION

JINTEGER MULTIPLICATION (HL) #=(DE) » (HL)
FALTERS A,B,C D,E H/L
IMULTE  PUSH §SAVE SECOND ARGUMENT IN CASE OF OVERFLOW
PUSH ISAVE FIRST ARGUMENT
CALL IHULDV JFIX UP THE SIGNS
FPUSH B ISAVE THE SIGN OF THE RESULT
MOV ByH ICOPY SECOND ARGUMENT INTO (BC)
MOV Cyl
Lxl Hy SCODE JZERO (HL), THAT 1S WHERE THE PRODUCT GQES
MY I Ap20 ISET UP A COUNT
INULT1: DAD L] JROTATE PRODUCT LEFT ONE
Je IMULTS JCHECK FOR OVERLFOW
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1793 28508 XCHG JROTATE FIRSY ARGUMENT LEFT ONE TO SEE IF
1794 28520 0AD 1 WE ADD IN (BC) OR NOT
1795 28540 XCHG
179 28560 JOON'T ADD IN ANYTHING
1197 26580 8 JADU IN (BC)
1798 28600 C JCHECK FOR OVERLFOW
1799 268620  IMULT2: A JARE WE DUNE?
28640 Ji INO, DO IT AGAIN
28662 B IWE ARE DONE, GET SIGN OF RESULT
28680 JGET ORIGINAL FIRST ARGUMENT
28720  IALOIV: JENTRY FROM I0IV, IS RESULT ,GE, 327687
28720 A
287402 IMULT3 JIT 1S, CHECK FOR SPECIAL CASE OF =32768
28760 0 FRESULT IS OK, GET SECOND ARGUMENT OFF STACK
28780 A8 JGET THE SIGN OF RESULT IN A
28800 INEGA INEGATE THE RESULT IF NECESSARY
28820 IMULT3: 209 118 RESULT 327687
28840 L INOTE} IF WE GET HERE FROM IDIV, THE RESULT
28860 JZ IMULTY 3} MUST BE 32768, IT CANNOT BE GREATER
28880 11T 1S ,GT, 32768, WE MAVE OVERFLOW
28908 1020,001 IVLXI  BY QVER NEXT 2 BYTES
28920 IMULTSE L] JGET SIGN OF RESULT OFF STACK
28940 P L] JGET THE ORIGINAL FIRST ARGUMENT
268960 CONSIH JFLOAT IT
26980 H JGET THE ORIGINAL SECOND ARGUMENT
PUSHF ISAVE FLOATED FIRST ARUMENT
CONSIH JFLOAT SECOND ARGUMENT
FMULTTS PUFH JGET FIRST ARGUMENT OFF STACK, ENTRY FROM POLYX

JMP FHULT JMULTIPLY THE ARGUMENTS USING SINGLE PRECISION
IMULTE: MOV AsB 118 RESULT 32768 OR =327687

ORA A FGET ITS SIGN

POP 8 JUISCARD ORIGINAL SECOND ARGUMENT

RM JTHE RESULT SHOULD BE NEGATIVE, IT 15 OK

PusH o #IT IS POSITIVE, SAVE REMAINDER FOR MOD

CALL CUNSIH IFLOAT =32768

POP [} JGET MOD*S REMAINDER BACK

LU NEG FNEGATE =32768 1O GET 32768, WE ARE DONE

FINTEGER OIVISION (HL) 8= (DE) / (HL)

PREMAINDER IS IN (DE), GUOTIENT IN (HL)

FALTERS A,8,C,0,E,H,L

MoV AH FCHECK FOR DIVISION BY ZERO

ORA i

Ji DVRERR FWE HAVE DIVISION BY ZERO}!

CALL IMULDY TFIX UP THE SIGNS

PUSH Ll )SAVE THE SIGN OF THE RESULT
XCHG PGET DENOMINATOR IN (HL)

CALL INEGHL INEGATE IT

MOV B,H FSAVE NEGATED DENOMINATOR IN (BC)
Hoy CiL

Ll H, SCODE J1ZERO WHERE WE DO THE SUBTRACTION
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1846 29546 MVl A, 21 JSET UP A COUNT
1847 29568 PUSH PSW JSAVE IT
29588 ORA A JCLEAR CARRY
29608 JnP 101v3 160 DIVIDE
29628 IDIvi: PuSH PSH JSAVE COUNT
29640 PUSH H JSAVE (ML) I1,E, CURRENT NUMERATOR
29660 DAD 8 JSUBTRACT DENOMINATUR
29680 JINC Iolve IWE SUBTRACTED TOO MUCH, GET OLD (HL) BACK
29720 POP PSW JTHE SUBTRACTION WAS GOOD, DISCARD OLD (HL)
29728 SiC JNEXT BIT IN QUOTIENT IS A ONE
29744 X0 1800,076 I"MVI A" DVER NEXT BYTE
29768 lulva: POP L] JIGNORE THE SUBTRACTION, WE COULDN'T DO IT
29780 IuIv3: MOy ISHIFT IN THE NEXT GUOTIENT BIT
29800 RAL
29820 MOV
29848 MOY ISHIFT THE MO
29860 RaL
29880
29920 ISHIFT IN THE NEXT BIT UF THE NUMERATOR
29920
29940
29960 100 THE HO
29980
3p0e8 ISAVE THE HO
3veed JGET COUNT BACK
3pad4a A J1ARE WE DONE?
32060 iNO, DIVIDE AGAIN
30080 JGET QUOTIENT IN (ML), REMAINDER IN (DE)
) 1GET SIGN OF RESULT
PUSH ] JSAVE REMAINDER SO STACK WILL Bt ALRIGHT
30140 JHP IMLDIV JCHECK FOR SPECIAL CASE OF 32768

JGET READY TO MutHFLV OR DIVIDE
JALTERS A,8,C,0,E,H,L
IMULDY: MOV At JGET SIGN OF RESULT
XKA [
MOV B,A ISAVE IT IN B
CALL INEGATE SECOND ARGUMENT IF NECESARY
XCHG FPUT (DE) IN (HL), FALL IN AND NEGATE FIRST
) ARGUMENT IF NECESSARY

INEGATE H,L
TALTERS A,C,H,L
INEGH: MOV AyH FGET SIGN OF (HL)
INEGAZ ORA #SET CONDITION CODES
RP JWE DON'T HAVE TO NEGATE, IT IS POSITIVE
INEGHL: XRA FCLEAR A
Moy 7STORE A ZERQO (WE USE THIS METMOD FUR ISUB)
§uB INEGATE LO
MoV PSAVE IT
MoV FGET A ZERO BACK
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1899 30600 sB8 H INEGATE HO
1900 30620 MUV HoA ISAVE 17
19@1 30640 RET JALL DONE
1902 36660
1903 30680
1904 3e700 JINTEGER ABSOLUTE YALUE
1905 o720 JALTERS A,B,C,D,E,H,L
1998 39740 5 LDA FACLO+1 JGET SIGN OF INTEGER IN FAC
1907 30760 ORA A JCHECK 1TS SIGN
1908 3er8e R¥ 71T 18 POSITIVE, LEAVE IT ALONE
1909 306800 JFALL INTO INEG AND NEGATE IT
39820
30840
30860 i INTEGER MEGATION
30880 JALTERS A,8,C,0,E,H,L
3esee LNLO PACL JGEYT THE INTEGER
30920 CA INEGHL INEGATE 17
30949 FACLO FSTORE IT BACK IN THE FAC
3960 260 JCHECK FOR SPECIAL CASE OF 32768
30980
31000 I11T DID NOT OCCUR, EVERYTHING IS FINE
31020 ] IWE HAVE IT, FLOAT 32768
31040 JCHANGE VALTYP 10 "SINGLE PRECISION"
31060 87
31080 INEGAD? FENTRY FRUM IADD, SET EXPONENT
31100 Jn FLOATR 160 FLOAT THE NUMBER
31120
31140
31160 IMOD OPERATOR
31180 3 (HL) 8= (DE) = (DE) /(L) w(HL) , (DE)=QUOTIENT
31200 FTALTERS A;8,C,0,E,H
31220 PUSH [ ISAVE (DE) FOR ITS SIGN
31240 CaLL 101V FOIVIDE AND GET THE REMAINDER
3j260 XCHG JPUT REMAINDER IN (DE)
31280 MYl A2 JSET VALTYP TO ®INTEGER"™ IN CASE RESULT OF
31300 STA VALTYF 1 THE DIVISION WAS 32768
31320 POP PSW 1GET THE SIGN OF (DE) BACK
31340 Jnp INEGA> JNEGATE THE REMAINDER IF NECESSARY
31380
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1938 31382  SUBTTL OOUBLE PRECISION ARITHMETIC ROUTINES
1939 31402 IFE LENGTH=2,«
1940 31420  COMMENT %
1941 31440 DOUBLE PRECISION ARITHMETIC CONYENTIONS
1942 31460
1943 31480 DUUBLE PRECISION NUMBERS ARE 8 BYTE QUANTITIES
1944 ] 31500 THE LAST 4 BYTES IN MEMURY ARE IN THE SAME FORMAT AS SINGLE PRECISION NUMBEKS
1945 31520  THE FIRST 4 BYTES AKE 32 MORE LOW ORDER BITS OF PRECISION
1946 31540  THE LUWEST ORDER BYTE COMES FIRST IN MEMORY
1947 31560
31560 CALLING CONVENTIONS:
31600 FOR ONE ARGUMENT FUNCTIONSI
31620 THE ARGUMENT 18 IN THE FAC, THE RESULT I8 LEFT IN THE FaC
31648  FOR TWO ARGUMENT UPERATIONSI
31660 THE FIRST ARGUMENT IS IN ARG=7,6,5,4,3,2,1,8 (NOTE; ARGLO=ZARG=T)
31660 THE SECOND ARGUMENT IS IN THE FAC
31740 THE RESULT IS LEFT IN THE FAC
31720  VALTYP(UOUBLE PRECISION)={@ OCTAL
31740 %
31760
31780
31808 JOOUBLE PRECISIOUN SUBTRACTION  FACi=ARGmFAC
31820 JALTERS ALL REGISTERS
31840 CALL NEG FNEGATE THE SECUND ARGUMENT
31860 JFALL INTO DADD
31888
31900
31920 JUOUBLE PRECISION ADDITION FAC:3ARG+FAC
JALTERS ALL REGLSTERS
LxI Hy ARG 1GET POINTER TO EXFENLNY OF FIRST ARGUMENT
31988 Moy ApM JCHECK IF IT IS ZER
32000 ORA
RZ JIT 18, RESULT IS ALREADY IN FAC
MOy By A ISAVE EXPONENT FOR UNPACKING
32060 DLX " JPOINT TO HO AND SIGN
32088 MOy Co JGET HO AND SIGN FOK UNPACKING
LxI D, FAC JGET POINTER 10 EXPONENT OF SECOND ARGUMENT
LUAX [} IGET EXPONENT
52140 ORA A iSEE IF IT IS ZERD
Ji F §1T 18, MOVE ARG TO FAC AND WE ARE OONE
sus [ JSUBTRACT EXPONENTS TO GET SHIFT COUNT
32208 JNC JPUT THE SMALLER NUMBER IN FAC
32220 CHA JNEGATE SHIFT COUNT
2 INR
PUSH s PSAVE SHIFT COUNT
32280 PUSH FSAVE HO TO UNPACK LATER
32300 MYl ) PSWITCH FAC AND ARG, SET UP A COUNT
32320 Inx FPOLINT TO ARG
3 DADDL: LDAX JIGET A BYTE OF THE FAC
32360 MOV JGET A BYTE OF ARG
32380 MOY JPUT THE FAC BYTE IN ARG
MGy JPUT THE ARG BYTE IN A
JPUT THE ARG BYTE IN FAC
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1991 32449 ocx JPOINT TO THE NEXT LO BYTE OF FaAC
1992 32402 ocx FPOINT TO THE NEXT LO BYTE OF ARG
32480 TARE WE DONE?
32500 D0 THE NEXT LO BYTE
32520 8 THE HO BACK
32548 THE SHIFT COUNT BACK
3256@  DADUR3 WE WITHIN 56 BITS?
32580 RN NO, ALL DONE
32600 3 Fou JSAVE SHIFT COUNT
32620 UNPACK JUNPACK THE NUMBERS
32649 L) JSAVE SUBTRACTION FLAG
32668 A€ iSAVE THE UNPACKED HO
32680 ARGw1
32708 PSW {GET SHIFT COUNT
3a720 OSHFTR JSHIFT FAC RIGHT THE RIGHT NUHBER OF TIMES
32740 8 JGET SUBTRACTION FLAG, HERE A=D
32768 04003 ISUBTRACT NUMBERS IF THEIR SIGNS ARE DIFFERENT
32780 DADDAA #SIGNS ARE THE SAME, ADD THE NUMBERS
32808 ORQUND FROUND THE RESULT IF NO CARRY
32820 H JWE HAVE OVERFLOW, ADD ONE TO THE EXPONENT
32840 OVERR JCHECK FOR OVERFLOW
32860 Dyl ISHIFT NUMBER RIGHT ONE, SHIFT IN CARRY
32880 DSHFRA
32900 Jn OROUND JROUND THE RESULT
32920  0ADD3: 160,076 PYMVI  A™, SUBTRACT THE NUMBERS
32940 M FGET THE SUBTRACT INSTRUCTION IN A
32960 DADULA ISUBTRACT THE NUMBERS
32980 L] JIPOINT TO THE UNPACKED SIGN
33000 JCOMPLEMENT 1T, SINCE THE FAC WAS SHALLER
35020
33040 "
33068 INEGATE THE RESULT IF IT WAS NEATIVE
33080 IFALL INTO DNORML
35100
35129
35140 INORMALIZE FAC
33160 TALTERS a,a €,0,n,L
DNORML ¢ JCLEAR SHIFT COUNT
DNORM1 & 5 A ISAVE SHIFT COUNT
33220 FA:—L iGET HO
33240 A ISEE IF WE CAN SHIFT 8 LEFT
332600 DNORMS JTWE CAN'T, SEE IF NUMBER IS NOURMALIZED
HyDFACLU=1 IWE CAN, GET POINTER TO LO
My Crlo JSET UP A COUNT
ONORM2: 0,M JGET A BYTE OF FAC
MO MrA JPUT IN BYTE FROM LAST LOCATION, THE FIRST
7 TIME THROUGH A IS ZERO
A0 FPUT THE CURRENT BYTE IN A FOR NEXT TIME
H PINCREMENT POINTER TO NEXT HIGHER QRDER
JARE WE DONE?
INO, DO THE NEXT BYTE
JSUBTRACT 8 FROM SHIFT COUNT
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2044 33500 300 FHAVE WE SHIFTED ALL BYTES TO ZERU?
2045 33520 ONORM1 TRY TO SHIFT 8 MORE
2046 33542 ZERD THE NUMBER IS ZERO
2047 33568  DMORM3: 8 JDEGREMENT SHIFT COUNT
2048 33580 HyDFACLO=1 iGET POINTER TO LO
336€0 OSHFLC JSHIFT THE FAC LEFT
33620 0 A JSEE IF NUMBER IS8 NORMALIZED
35640 DNORMSE ONORM3 JSHIFT FAC LEFT ONE IF IT IS NOT NORMALIZED
33660 [ ArB JGET THE SHIFT COUNT
33680 R A JSEE IF NO SHIFTING WAS DOUNE
33760 OROUND JNONE #4AS, PROCEED TO ROUND THE NUMBER
33720 HyFAC JGET POINTER TO EXPONENT
33740 M JUPDATE IT
337600 oA JSAVE UPDATED EXPONENT
33780 ZERQ JUNDERFLOW, THE RESULT IS ZERU
33800 JRESULT IS ALREADY ZERO, WE ARE DONE
35820 JFALL INTO UROUND AND ROUND THE RESULT
33840
33860
33880 JROUND FAC
33900 TALTERS A,8,d,L
33928 DROUND: LDA DFACLU=1 JGEY EXTRA BYTE TO SEE IF WE HAVE TO ROUND
33948  DROUNBI ORA A JTENTRY FROM DDIV
33960 cM DROUNA JROUND UP IF NECESSARY
33988 LXI HyFACe1 JGET POINTER TO UNPACKED SIGN
34002 Aph IGET SIGN
34020 200 FISOLATE SIGN BIT
34049 H JPOINT TO HO
34060 H
34088 “ JPACK SIGN AND HO
341008 Hek TPUT PACKED SIGN AND HO IN FAC
34120 JWE ARE DONE
34140
34160
34188 JSUBROUTINE FUR ROUND: ADD ONE TO FaC
34200 DROUNA L 1 H,OFACLO JGET POINTER TO LO, ENTRY FROM DINT
34228 ¥ Be7 iSET UP A COUNT
3424¢  DRONAD INR " JINCREMENT A BYTE
34260 RNZ JRETURN IF THERE WAS NO CARRY
34260 Inx H JINCREMENT POINTER TO NEXT MIGHER ORDER
34300 DCR 8 JHAVE WE INCREMENTED ALL BYTES
34320 JINZ INO, TRY THE NEXT ONE
34340 INR H PYES, INCREMENT THE EXPONENT
34360 Jz FCHECK FOR OVERFLOW
34380 DeX H FTHE NUMBER OVERFLOWED ITS EXPONENT
34440 MVl JPUT 200 IN HO
34420 RET JALL DONE
34440
34460
34480 JADD OR SUBTRACT 2 DBL GUANTITIES
34500 FALTERS A,C,0,E,H,L
34520 0ADLDI  LXI H,FBUFFR+«017  JENTRY FROM ODIV
54540 Lxl 0y ARGLO 7ADD OR SUBTRACT FBUFFR+17 AND ARG
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2297 34560 LEVTE] JO0 THE OPERATION
2098 34588
2099 34600 DADDAAS XWD 1000,076 FALLRY AN, ENTRY FROM DADD, OMULT
34620 AD (] JSETUP ADD INSTRUCTION FOR LOOP
34640 DADDA} Hy ARGLO JGET POINTER 10 ARG, ENTRY FROM DADD
34600 DADUFO: D,0FACLO IGET POINTER TU FAC, ENTRY FROM FOUT
3468@  DADDS} c,7 iSET UP A COUNT
34700 JSTURE THE ADD DR SUBTRACT INSTRUCTION
34720 A JCLEAR CARRY
34749 DADOLY JGET A BYTE FROM RESULT NUMBER
34768  DADDOP: 7THIS IS EITHER "ADC M" OR "SBB LU
34788 §T iSAYE THE CHANGED BYTE
34800 JINCREMENT POINTERS TO NEXT HIGHER ORDER BYTE
34820
34840 C JARE WE DUNE?
34860 iNO, DO THE NEXT HIGHER ORDER BYTE
34888 PALL DONE
34900
54920
34940 INEGATE SIGNELD NUMBER IN FAC
34960 ITHIS IS USED BY 0AOD, DINT
34980 TALTERS AyB,C,H, L
MOV At JCOMPLEMENT SIGN OF FAC
35020 CHA JUSE THE UNPACKED SIGN BYTE
35040 MOy MyA ISAVE THE NEW SIGN
Lxr HpOFACLU=1 JGET POINTER TO LO
MYl By10 JSET uP A COUNT
XRA A JICLEAR CARRY AND GET A ZERO
MO CyA FSAVE ZERO IN C
ONEGR1® ApC IGET A ZERO
S8 L) iNEGATE THE BYTE OF FAC
L) JUPDATE FaC
H JINCREMENT POINTERK TO NEXT HIGHER ORDER BYTE
8 JARE WE DONE?
ONEGR1 INO, NEGATE THE NEXT BYTE
JALL DONE

ISHIFT UBL FAC RIGHT ONE
1A = SHIFT COUNT
JALTERS A,C,D,E,H,L
DSHFTR: LXI H,OFACLO=1 1GET POINTER TO LO
MV M0 JPUT ZERO IN EXTRA LO ORDER BYTE
DSHFR1: SUI 10 ISEE IF WE CAN SHIFT 8 RIGHT
c DSHFR3 JWE CAN'T, CHECK IF WE ARE DONE
DSHFRM: LXI H,FAC=1 JENTRY FROM DMULT, GET POINTER TO HO
MV E.e PSHIFT A ZERO INTO THE HO
MVI 0s10 FSET UP A COUNT
DSHFR21 MOV CoM ISAVE A BYTE OF FAC
MOV M E FPUT THE LAST BYTE IN ITS PLACE
MOV E/C FSET UP E FOR NEXT TIME THROUGH THE LODOP
ocx " JPOINT TO NEXT LOWER ORDER BYTE
OCR D JARE WE DONE?
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35622 JINZ DSHFR2 INOy DO THE NEXT BYTE

35640 ' OSHFRY JYES, SEE IF WE CAN SHIFT OVER '8 MORE
35660  DSAFR3: 11 JCORRECT SHIFT COUNT

35689 MO Dy A ISAVE SHIFT COUNT IN D

35700  DSHFR4: A JCLEAR CARRY

35720 [ JARE WE DONE?

35740 TYES

35708  DSHFRA:Z HyFAC=1 iNO, GET POINTER TO LO, ENTRY FROM DADD, DMULT
35780 Evl2 1SET UP A COUNT, ROTATE FAC ONE LEFT
35800  DSHFRSH Agt JGET A BYTE OF THE FAC

35820 JROTATE IT LEFT

35842 Mok JPUT THE UPDATED BYTE BACK

35860 H JDECREMENT POINTER 10 NEXT LOWER ORDER BYTE
35880 £ JARE WE DONE?

35900 DSHFRS JNOy ROTATE THE NEXT LOWER ORDER BYTE
35929 Jup OSHFR4 JYES, SEE IF WE ARE DONE SHIFTING

35940

35960

35980 JROTATE FAC LEFT ONE

36000 TALTERS A,C,H,L

36020 OSHFLC: MYl Crle i5E1 UP A COUNT

36040 DSHFTLE MOV LYL} JGET A BYTE OF FAC

36060 RAL JROTATE LT LEFT ONE

36080 Moy oA JUPUATE BYTE IN FAC

36100 INX H J INCREMENT POINTER TO NEXT HIGHER ORDER BYTE
36120 DCR | JARE WE DONE?

30149 INT DSHFTL iNO, ROTATE THE NEXT BYTE

36168 RET PALL DONE

36180

36200

36220 J00UBLE PRECISION MULTIPLICATION FACESARGHFAC

36240 JALTERS ALL REGLSTEWS

36260  OMULT: FSIGN JCHECK IF WE ARE MULTIPLYING BY ZERO
36280 RZ JYES, ALL DONE, THE FAC IS ZERO

36300 CALL MULDVA 7ADU EXPONENTS AND TAKE CARE OF SIGNS
36320 CALL DMULDV JZERO FAC AND PUT FAC IN FBUFFR

36340 MoV MaC JPUT UNPACKED HO IN ARG

36360 Lxl D, ARGLO JIGET POINTER 10 LO UF ARG

36388 MYVI B,7 ISET UP A COUNT

36400  DMULT2: LDAX 0 FGET THE BYTE OF ARG TO MULTIPLY BY
36420 Inx 0 JINCREMENT POINTER TO NEXT HIGHER BYTE
36440 ORA A JCHECK IF WE ARE MULTIPLYING BY ZERU
36460 PUSH (] PSAVE PUINTER TO ARG

36480 Jz DHULTS JWE ARE

36500 ny1 Cyla JSET UP A COUNT

36520  DMULT3: PUSH ] JSAVE COUNTERS

36540 RAR JROTATE MULTIPLIER RIGHT

36500 Moy ByA ISAVE IT

36580 cc DADDAA JADL IN OLD FAC IF BIT OF MULTIPIER WAS ONE
36600 MVl 01 JROTATE PRODUCT RIGHT ONE
36620 CaLL DSHFRA

36640 MOV A8 FGET MULTIPLIER IN A
36660 POP ) JGET COUNTERS BACK
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2203 36680 DCR ¢ TARE WE DONE WITH THIS BYTE OF ARG?
2204 36700 INZ OHULTS INO, MWULTIPLY BY THE NEXT BIT OF THE MULTIPLIER
2205

36728 DMULT43 POP 0 JYES, GET POINTER INTO ARG BACK

36740 DCR B8 JARE WE DONE?

36760 JINZ oMULT2 FNO, MULTIPLY BY NEXT HIGHER ORDER BY OF ARG

36780 FL NURMAL FALL DONE, NORMALIZE AND ROUND RESULT

56808  OMULTSI CALL DSHFRM JSHIFT PRODUCT RIGHT ONE BYTE, WE ARE

36820 JHP OMULTA 7 MULTIPLYLING BY ZERO

36840

36860

36880 JCONSTANT FOR DIV1@, 0DIViO

36900 i eoe 1 1008

36920 voe

36940 000

36960 (1.1

36980 0e0

37000 (1]

31020 242

37040 204

37060

37080 JOOUBLE PRECISION DIVIDE FAC BY 10

37100 JALTEKS ALL REGLSTERS

37ize ODIVie: CALL VHOVAF ISAVE THE FAC IN ARG

37140 Lxl My OTEN JGET POINTER TO A DOUBLE PRECISION 1@

37160 CALL VHOVFM JMOVE TEN INTO THE FAC

37180 JFALL INTO DDIY AND DIVIDE BY TEN

37200

37220

37240 JOOUBLE PRECISION DIVISION FACI=ARG/FAC

37260 FALTERS ALL REGISTERS

37280 FSIGN JCHECK FOR DIVISION BY ZERO

37309 Jz DVOERR JOONPT LET HIM DO IT

37320 HULDVS JSUBTRACT EXPONENTS AND CHECK SIGNS

37340 M JADD TWO YO EXPONENT TO CORRECT SCALING

37360 [

37380 orMuLOY 1ZEKO FAC AND PUT FAC IN FBUFFR

37400 Hy ARG IGET POINTER TO THE EXTRA HO BYTE WE WILL USE

37420 MyC 12ZERD IT

37440 My B,0 TZERD FLAG TO SEE WHEN WE START DllelNh

37460  DOIVES 1000,076 TUMVI A%, SUBTRACT FBUFFR FROM AR

37480 B " 76ET SUBTRACT INSTRUCTION

37500 DADDOD TDD THE SUBTRACTION

37522 o 18UBTRACT FROM EXTRA HO BYTE

37540 c JHERE GC=@

37560 FCARRY=1 IF SUBTRACTION WAS GOOD

371580 oulve FWAS 17 OK?

37600 ieep,a76 [ALARY A" NO, ADD FBUFFR BACK IN

37620 H FGET ADD INSTRUCTION

31640 oADLD 100 THE ADDITION

37660 A JCLEAR CARRY

37680 Xl 1000, 332 IPJC" OVER NEXT TwO BYTES

37700 DDIva:  STAX ] JSTURE THE NEW HIGHEST ORDER BYTE
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37720 INR B JINCREMENT FLAG TO SHOW WE COULO DIVIDE
37740 LDA FACm JCHECK IF WE ARE DONE DIVIDING

37760 INR A JSET SIGN FLAG WITHUUT AFFECTING CARRY
37780 DCR A

37800 RAR FPUT CARRY IN MSB FOR DROUND

37820 fL OROUNB IWE ARE DONE, WE WAVE 57 BITS OF ACCURACY
37840 RAL JGET OLD CARRY BACK WHERE IT BELONGS
37860 L1 HyOFACLU 7GET POINTER TO LO UF FAC

37850 Myl C7 7SET UP A COUNT, SHIFT FAC LEFT ONE
37900 CALL OSHFTL FSHIFT IN THE NEXT BIT IN THE QUOTIENT
37920 LXI HyARGLO FGET POINTER TO LO IN ARG

37940 CALL DSHFLC #SHIFT DIVIUEND ONE LEFT

37960 MOV A8 718 THIS THE FIRST TIME AND WAS THE
37960 URA A 7 SUBTRACTION NOUT GOOD? (B WILL GET
38000 JINE DLVl j CHANGED ON THE FIRST OR SECOND SUBTRACTION)
38020 Lx1 HyFAC jYES, SUBTRACT ONE FROM EXPONENT TO CORRECT
36040 DCR M i SCALING

38060 N 00IV1 JCONTINUE DIVIDING LF NO OVERFLOUW

36080 JnP OVERR JWE HAVE OVERFLOW]{

38100

38120

38142 FTRANSFER FAC TO FBUFFR FOR DMULT AND DUIV

38100 FALTERS A,B,C,0,E,H,L

38180 DMULDV: MO¥ Ay JPUT UNPACKED HU BACK IN ARG

38200 STA ARG=1

38220 DCx H JPOINT TO HO OF FaAC

38242 wxl U, FBUFFR#+*023 JPOINT TO END OF FBUFFR

38260 Myl B, T FSET UP A CUUNT

38280 MV c,e JGET A ZERO TO FILL FAC WITH

38308  OHLDVIZ MOV A JGET A BYTE FRUM FAC

38320 STAX (] JPUT IT IN FBUFFR

383402 Mov M, C TPUT A ZERO IN FAC

38360 oex o FPOINT TO NEXT BYTE IN FBUFFR

36380 ocx H JPOINT TO NEXT LOWER ORDER BYTE IN FAC
36400 DCR (] FARE WE DONE?

38420 INZ OMLDVL INO, TRANSFER THE NEXT BYTE

35440 RET FALL DONE

38460

3edb0

35500 JUDUBLE PRECISION MULTIPLY THE FAC BY 1@

36520 JALTERS ALL REGISTERS

38540 OMUL1@s CALL VMOVAF FSAVE THE FAC IN ARG

38560 FVMOVAF EXITS WITH (DE)sFAC+L

38580 XCHE JGET THE POINTER INTO THE FAC IN (HL)
38600 ocx L FPOLNT TO THE EXPONENT

38620 MOV JGET THE EXPONENT

36640 AGI FMULTIPLY FAC BY 4 BY ADDING 2 TO THE EXPONENT
36660 Je JCHECK FOR OVERFLUMW

38680 MOV JSAVE THE NEW EXPONENT

3870e PUSH n JSAVE POINTER TO FAC

38729 CaLL JADD IN THE ORIGINAL FAC TO GET 5 TIMES FAC
38749 POP H J1GET THE POINTER TO FAC BACK

38769 INR JADD ONE TO EXPUNENT TO GET 1¢ TIMES FAC
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38788 RN FALL DONE IF OVERFLOW DID NOUT OCCUR
38800 JHP OVERR> fI1T DID, GIVE THE APPROPRIATE MESSAGE
3Js620 PAGE

MATHPK FOR BASIL MCS B0BZ GATES/ALLEN/DAVIDOFF MACRO 47(113) @6389 27mAUG=T7S PAGE 12
Fa MAC 23wAUGmbE BE1U8 FLOATING POINT INPUT ROUTINE

2312 58840 SUBTTL FLOATING POINT INPUT ROUTINE
2313 38860 JTALTERS ALL REGISTERS
2314 38880 JTHE NUMBER IS LEFT IN FAC
38900 JAT ENTKY, (ML) POINTS TO THE FIRST CHARACTER IN A TEXT BUFFER,
3892@ JTHE FIKST CHARACTER IS ALSU IN A, WE PACK THE DIGITS INTO THE FAC
38940 148 AN INTEGER AND KEEP TRACK OF WHERE THE DECIMAL POINT IS5,
38960 JC 1S 377 IF WE HAVE NDT SEEN A DECIMAL POINT, © IF WE HAVE,
38988 3B 18 THE NUMBER OF DIGITS AFTER THE DECIMAL POINT,
39000 JAT THE END, B AND THE EXPONENT (IN E) ARE USED TO DETERMINE HOW MANY
39020 JTIMES WE MULTIPLY OR OIVIDE BY TEN TO GET THE CORRECT NUMBER,
@aLs3L’ 39040
39260 STRING, <
39080 FIF WE ARE CALLED BY vAL, THE SIGNS MAY NOT BE CRUNCHED
©@1531° 001000 0LA3T6 39100 cPl Hen JSEE IF NUMBER I8 NEGATIVE
0d1532° @PBPRR VUVUSS
Q01533¢ 01000 800365 39120 PUSH PSH JSAVE SIGHN
@B1534f 2plove wedsi2 39140 a1 FINy JIGNURE MINUS SIGN
21533 Geeoue 0E1545°
0e1536* 02000 2e1526°
021537¢ 001000 0LD3T6 39160 (121 [ JIGNGRE A LEADING S1GN
001540¢ DpARRE  DEBES3
0a1561* 0p10UR PEOSLZ 39160 Iz FiNg»
Qeis42r dpdves 0e1545°
001543" DpeoEd 0E1535°
0a1544° 291009 QEOVSS 39200 DCx H JSET CHARACTER POINTER BACK ONE
0015a5° 39220
39240 LENGTH=2,€
A0L545¢ @oloPe Q0A515 39260 CALL 1ERO JCLEAR FAC
0o15646° DoPODE BEDLTS"
POLSAT® DRVEDE @P1542”
P1550° @a1cee 2017l 39260 MDY ' JCLEAR FLAGS! BeDECIMAL PLACE COUNT
801551¢ velcee @e@ia’l 39300 Moy J0=SIGN OF EXPONENT
@e1552¢ eelove ©ve@13/ 39320 MOV A TESEXPONENT
0015557 2olo0d @0AUST 39340 ChA
@01554° BElEve oeeNlT 39302 MOV Cra I1CE" " FLAG
39360 FHERE TO GET THE NEXT DIGIT OF THE NUMBER, A DECIMAL POINT OR AN "EM
©0155%¢ delves 0w@327 35400 CHRGET JGET A CHARACTEK
@01556° @olvee @wds32 39420 Jc FinD1G 700 WE WAVE A DIGIT?
©e1557¢ epevee ewilee’
“e1560* deoved Qulsas’
PE1S61* 021000 @UR3Te 39449 CPI ", FTEST FOR DECIMAL POUINT
Q01562 @obCeR QEARSE
Pel5637 duleke wvedsie 39460 iz FINDP
PB1564* BUBR0E @01635°
PO1S65* B0000R VBISST'
B81566¢ 821000 QERASTE 39480 (121 L JCHECK FOR BEGINNING OF EXPONENT
Ve1S61* @elede 0eR1RS
Q0157¢" @pleee @wv@se 39508 PLY FINE JI"NONE OF THE ABOVE" S0 END OF NUMB
BO1S71* @00Eve QBleAL’
P01572* @2000e @P1S64”
39520 JHERE TO CHECK FOR THE SIGN OF THE EXPONENT
Pe1575* @o1eed QpRs2T 39549 CHRGET JCHECK FOR ITS SIGN
39569 STRING <
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021574
@a157a"
ee1s7e’
0a15T1*
621604’
801681
ao1602*
A016035°

Beleed’
gelens’
P81606"
Q81607 "
2e1610°

@eletl’
LIRS
vele13”
Be1614"
Be1e15"

vale16*
eele1i’
Po1e26"

pe1621"
aetsee’
@a1e2s”
Bo1624"
wo1east
081626°
vele2i*
pele3a’
@21831°
vele3e’
va1635*
Pe1634"

P01635°*
a01636"
“e1e37*
n01640°

23wAUGmb4 6108

2a1e00
@alewe
Cueean
[LLIT ]
eateae
Bdeiene
@eleae
epvewo

[FICTT)
Qaleee
BpoepR
eotpoR
eptooe

ealove
LELIT ]
ealeoe
[V T
CELETT]

6p1000
eeiana
CERY-EL]

201000
e010e0
Qvavea
200080
20i0en
Bplven
©000e0
200060
201000
beloea
201060
eel0ee

Geiveo
veleeo
[LLDET)
LT

[CUETES
Beeeal
eeieal’
2e1571*
200343
QveuasS
@uesTe
avBUREn

@e0310
ace3Te
ovepss
LLET
aveu24

woesTe
QeoLss
ave3ie
ovesTe
vuewRan

weesie
2eesel
LT

LITEEY
PITEET
ouiree’
veisTe’
00824
wvese
PuibeL”
avi1b23*
ALeesT
broe23
000137
Queol4

evenid
[TTERY]
P01555°*
CISLEYAS
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39580
39600

39620
39640
39660

39680
39760
39720
39748
39760

397880
39800
39820
39840

39860
39880

39900
39928
39940
39960
39980
4ea0e
4p0ee
g4
40060

4pose
ag1ee

4p12o
4ei4e
4dplep
4e180
4eze0
49220

FINOP3

PUSH H
Ll HyFINEC

JSAVE TEXT POINTER

KTHL> i
DCR 0
cP1 MINUTK

TU IT IN LESS BYTES
INEGATIVE EXPONENT?

STRING, <
Jz FINEC?>
STRING, <

R2

13

R2>

INR 1] iNO, RESET FLAG
STRING, <

(13 nm

L¥4)

CPI PLUSTK 1IGNORE "e"

STRING, <
FINEC>

STRING, <

RZ

PGP PSu» JGET FINEC OFF STACK
uex ] FCHECK IF LAST CHARACTER
JHERE TO GET THE NEXT DIGIT OF THE EXPONENT
LNHL»E? FGET NEXT CHARACTER

FINEDG P15 IT A DIGIT?

INO, EXPONENT ALL IN
ISET ITS SIGN
&

E
Esh
MAKE SURE C IS NOT

JRUT FINEC ON STACK SO WE CAN JUMP

JSET SIGN OF EXPONENT FLAG

WAS A DIGIT

377
JHERE TO CHECK IF WE HAVE ShEm 2 DECIMAL FOINTS AND SET THE DECIMAL

§ POINT FLAG
INR c
JZ FINC

JDECIMAL POINTS]| == SET

FLAG

JCONTINUE SCANNING CHARACTERS

FPWE DON'T WANT TWO 50 END OF NUMBER

JHERE TU MULTIPLY OR DIVIDE BY 1@ THE CORRECT NUMBER OF TIMES,
JWE HAVE ALREADY READ IN ALL THE DIGITS,
vuB3as PUSH H 1SAVE PUINTER FOR LATER
LIEIVED ) Moy AE JTEXPONENTSEXPONENT=#® OF DECIMAL PLACES
LILEED) suB 8

UP1641" VE1LA0
Av1642° PEILAL
au164a5* welveR
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2418
2419
2420
2421
24z
eags
2424
2425
2426
2427
2428
2429
2430
243y
2432
2433
2434
2435
2436
2437
2438
2439
ELLT
2441
2442
2443
2446
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
245e
2457
2458
2459
ELLT
2461
2462
2463
2464
2465
2466
2467
2868

001644
001645
Aplea6”
goleart
PR1650"
021651°
avl1ese’
aules53¢
@a1654°
w01655°
Aa1656°
LI TAS
Quie60t
au1661’
CLICUEY

v1665°
oB1664°
wo1663*
Guleee’
Uileel*
voteTe”
voleTL!

bplooe
LLITTT)
LELTIT)
Beloge
2poa0e
opouee
oRluve
epleee
waduae
erooee
[LEPLT]
LIAUTT)
eete2e
LTI T
LI

Geloee
Pe10e0
ee1une
0eeUEe
206000
0e10e0
821600

200364
pBleTe"
201637
Beasee
LTI
201645°"
068365
0eas1s
Buee3y*
BE165@"
008361
GoavT4
opas02
LTI
ewiese”

bvasal
CITELS
T
01175
Celeel”
008353
veestl

40400

4oage

4v4ap
40460

uuuuﬂ

FINE2E

FINES:

1FE

IFN

FINEX?E

CP FINMUL
FINE3

PUSH PSw
CALL DIvid

uuv S
INR A
JINT FINER

STRING, <
PUP He
STRING, <
POP

POP

cz

XCHG»
RET>

LENGTHwZ, &

XCHG

Lx1 B,377+SCODE

Moy HeC
mov
CALL
XCH

L.C
CUNLISS

nERt TO CHECK FOR A DIGIT,
GET

FINDIG
"

FINDP
nEn
FINEX
npn
FINE

L} A

CALL FINFRC
PUSH H

Lxl HpFINEC
XTHL

FMULTIPLY BY TEN IF EXPONENT IS POSITIVE

JOIVIDE BY TEN IF EXPONENT 1S NEGATIVE

FSAVE EXPUNENT
JOIVIDE NUMBER BY TEN

TGET EXPONENT
JINCREMENT IT
JDO AGAIN IF WE ARE NOT DONE

JGET CHARACTER POINTER

JGET CHARACTER POINIER
IGET SIGN
INEGATE IF NECESSARY

FGET CHARACTER POINTER IN
iALL DONE

(nL)

JSAVE THE TEXT POINTER IN (DE)
JCLEAR FLAGS: BEDECIMAL PLACE COUNT
JCE4, 0 FLAG

1ZERD (HL)

1ZERO FAC, SET VALTYP TO "INTEGER™
JGET THE TEXT POINTER BACK IN (HL)

A DECIMAL POINT, "E" OR "D"

1GET THE NEXT CHARACTER OF THE NUMBER

IWE HAVE A DIGIT

JCHECK FOK 4 DECIWAL POINT

iWE HAVE ONE, I GUESS

JCHECK FOR A SINGLE PRECISION EXPUNENT

{WE HAVE A SINGLE PRECISION NUMBER

JCHECK FOR A DOUBLE PRECISION EXPONENT

JWE DON'T HAVE ONE, THE NUMBER IS FINISHED

JDOUBLE PRECISIUN NUMBER ~= TURN OFF ZERO FLAG

iFORCE THE FAC TO BE SNG OR DBL
FISAVE THE TEXT POINTER

JGET ADDRESS TO JUMP TO,
FPUT IT ON STACK ANU GET TEXT POINTER

JHERE TO CMECK FOR THE SIGN OF THE EXPONENT

CHRGET

DCR 0

CPI MINUTK
RZ

cP1 et

iGET THE FIRST CHARACTER UF THE EXPUNENT
ISET SIGN QF EXPONENT TO MINUS

JCHECK IF THE EXPONENT IS NtGAYlVE

P17 I8

JTHIS IS IN CASE WE ARE CALLEU BY VAL

THIS IS TO SAVE BYTES
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247y 41260 Rz
2a72 4j280 INR [} JEXPONENT IS STILL POSITIVE, RESET FLAG
2473 a13ee CPI FIGNORE A LEADING PLUS SIGN
2474 41320 R
247s 41340 cPl
2476 41360 RZ
2477 41380 ocx JTHE FIRST CHARACTER WAS NOT A SIGN, GO BACK
2478 a14ee I AND CHECK FOR A DIGIT
2479 41420 POP PSW 1POP FINEC OFF THE STACK, WE NO LONGER NEED IT
24bo 41440 FTHERE TO GET THE NEXT OIGIT OF THE EXPONENT
41468  FINECS CHRGET JGET THE NEXT CHARATER
41480 Je FINEDG FPACK THE NEXT DIGIT INTO THE EXPONENT
4a15ee INR 0 FIT WAS NUT A DIGIT, PUT THE CORRECT SIGN ON
a152e INZ FINE 7 THE EXPONENT, IT 18 POSITIVE
41540 XRA A iTHE EXFONENT IS NEGATIVE
41560 suB E INEGATE IT
41580 ) FSAVE IT AGAIN
41680 To FINISH UP THE NUMBER
41620 VALTYP JFINISH UP == WHAT KIND OF A NUMBER IS IT?
a164@ c 2
41662 F1 IT IS A FLOATING POINT ONE
41658 £ TO rml.w UP AN ]NTEhL
41700 PSW JIT I8 AN INTEGER, GET ITS SIGN
41720 JSAVE THE TEXT POINTER IN (DE)
41740 INEG FNEGATE IT IF NECESSARY
41760 TGET THE TEXT POINTER BACK IN (ML)
41788 TALL DONE
41860 i TU FINISH UP A FLOATING POINT NUMBER
41829 FINEF3 JSAVE THE TEXT POINTER
41840 Mo 'E JFIND OUT HOW MANY TIMES WE HAVE TO MULTIPLY
41860 I OR DIVIDE BY TEN
4188@ TO MULTIPLY OR DIVIDE BY TEN THE CORRECT NUMBER OF TIMES
41908  FINEF23 FINHUL FMULTIPLY IF WE HAVE TO
41920 cH FINDIV JOIVIDE IF WE HAVE 10
FINEF2 TMULTIPLY OR DIVIDE AGAIN IF WE ARE NUT DONE
H) PUT THI‘. CORRECT SIGN ON THE NUMBER
TGET THE TEXT POINTER
Fbu 1BET THE SIGN
NEG INEGATE IF NECESSARY
FGET THE TEXT POINTER IN (HL)
VALTYP JWE WANT =32768 TO BE AN INT, BUT UNTIL NOW
4 I 1T WOULD BE A SNG
TIT IS NOT SNG, S0 IT IS NOT =32768
H JWE HAVE A SNG, SAVE TEXT POINTER
HyPOPHRT JGET ADDRESS THAT PUP*S H OFF STACK BECAUSE
7 CONIS2 DOES FUNNY THINGS WITH THE STACK
CunIsz FCHECK IF WE HAVE =32768
RET JHE DON'T, POPHRT IS STILL ON THE STACK S0
4e2c0 i WE CAN JUST RETURN
42240
4z2e@ JHERE TO CRECK IF WE HAVE SEEN 2 DECIMAL POINTS AND SET THE DECIMAL
42280 i POINT FLAG
42308  FINDPE INR (- PSET THE FLAG
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4g3ee N FINEF JWE MAD 2 DECIMAL POINTS, NOW WE ARE DONE
42340 CalL FINFRC §THIS Is THE FIRST UNE, CONVERY FAC TO SNG
42368 JnP FINC JCONTINUE LOOKING FUR DIGITS

42380

4eape JFORCE THE FAC TO BE SNG OR DBL

4e4ee J1F THE ZERO FLAG 1S ON, THEN FORCE THE FAC TO BE SNG

42440 JIF THE ZERO FLAG IS OFF, FORCE THE FAC TO BE DBL

42460 FINFRCE: PUSH H iSAVE TEXT POINTER

aeu8e PUSH ] ISAVE EXPONENT INFORMATION

42508 PuSH JSAVE OECIMAL POINT INFURMATION

42520 PUSH ISAVE WHAT WE WANT THE FAC TO BE

42548 cz 5 JCONVERT TO SNG IF WE HAVE TO

42568 POP JGET TYPE FLAG BACK

42580 CNZ J JCONVERT TO DBL [F WE HAVE TO

4ee0e POP B JGET DECIMAL POINT INFORMATION BACK

42628 PoP JGET EXPONENT INFORMATION BACK

42e4e PP L JIGET YTEXT POINTER BACK

42862 RET> JALL DONE

4e70@ JTHIS SUBROUTINE MULIPLIES BY TEN ONCE,
42720 71T 1S A SUBROUTINE BECAUSE 1T SAVES BYTES WHEN WE CHECK IF A I8 ZERO
Q@leret BoleBe @wAs1L 42748  FINMUL: RZ JRETURN IF EXPONENT IS ZERO, ENTRY FROM FOUT
ele73* @olone @e036d 42768  FINMLTZ PUSH PSH FSAVE EXPUNENT, ENTRY FROM FOUT
azr8e  IFN LENGTH=2, <
REl6T4* @o10ew @UB31S 42800 CaLL MuLie> FMULTIPLY BY TEN
B01675* 0QoURR QUL1Q6°
PeleT6" ©oULER ALLle6s’
42820 E Lu-nrnua.
42840 JSEE WHAT KIND UF NUMBER WE HAVE
42860 4
42880 TSAVE THE TYPE
4c9e8 JWE HAVE A SNG, MULTIPLY BY 10,6
42928 JGET THE TYPE BACK
42940 JWE HAVE A DBL, MULTIPLY BY 1@0@
P@1677" 2elo@e QUR36L 42960 PO JGET EXPONENT
6p1708 G16ED @0RBTS 42980  DCRART} JDECREASE IT
@01721* Pel1eED  ewastl 43008 RE TALL DONE

LENGTH=2, <
Psu JWE HAVE TO DIVIDE == SAVE COUNT
YALTYP 1SEE WHAT KIND OF NUMBER WE HAVE
4
PSW JSAVE THE TYPE
DIvip FWE HAVE A SNG NUMBER
FGET THE TYPE BACK
JWE HAVE A DBL NUMBER
FGET COUNT BACK
JUPDATE IT

JHERE TU PACK THE NEXT DIGIT OF THE NUMBER INTO THE FAC
43300 JWE MULTIPLY THE FAC BY TEN AND ADD IN THE NEXT DIGIT
2578 @oL702* 43320  FINDIG:
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2571 43340 1FN LENGTH=2, <
©@1702° @nLede @ee32s 43360 PUSH 0 JOIGITS: SAVE EXPONENT INFORMATION
@P1703¢ Q01200 QL8127 43380 Hov ) JPROTECT DIGIT FROM BELUW
P@1704° Qalepe @eolTe 43400 Moy A8 J INCREMENT DECIMAL PLACE COUNT
201705¢ 00leow Aveell 43420 AOC c 7 IF PAST THE DECIMAL POINT
e81726° @ulewe aeelal 4344¢ Moy B4
201707° 001608 Q0R3DS 43460 PUSH 8 JSAVE NECESSARY DATA
©1710° @ALE0R DLA34S 43468 PUSH H
BU1TI1* PA1eRD QVA32S 43520 PUSH 0 JSAVE DIGIT
Be1712¢ waleva QVB31S 43520 CALL MULLD JMULTIPLY OLD NUMBER BY 12
BO1T13" @oPeve Qellee’
Pe1714* @oPEDR QL1ETS’
BO1715* @p1e0R AVB36L 43548 POP PSW IGET NEXT DIGIT
©e1T16* 021E0R QUR326 43568 sul LI ISUBTRACT OFF ASCII CODE
BR1T1I' P0REOR DUBUGY
43582 EXTFNC, <
43608 CaLL PUSHF JPUT NUMBER ON STACK
43620 CaLL FLOAT FCONVERT TO FLOATING POINT NUMBER
43640 POPR
43660 CALL FADD>» JADD IN NEXT OIGIT
43680 EXTFNC, <
V17207 @0Lle0e @BA3LS 43700 CaLL FINLOG>
001721 @0PEOR @B1731*
eel72et eppeve @E171S*
0e1723* eplede @vp34l 43728 IRECALL DATA
@e1724* @pleve eRA3dl azTap POP
©e1725¢ @pleve @eAs2l 43760 POP
R@1726* BO1CUA QPB3BS 43788 Jnp IGET NEXT CHARACTER
©e1727* 2o00UD QL1555"
B21730* AoReR@ @B17RL*
4s8ve LENGTH=2,<
45820 PUSH 4 ISAVE EXPONENT INFORMATION
43848 MOV B TINCREMENT DECIMAL PLACE COUNT IF WE ARE
45860 AGC [ } PAST THE DECIMAL POINT
43880 MoV ByA
43900 PuUSH B SSAVE DECIMAL POUINT INFORMATION
PUSH H iSAVE TEXT POINTER
MoV Ay M IGET THE DIGIT
sul L JCONVERT IT TO ASCIL
PUSH PSH ISAVE THE DIGIT
LDA VALTYP ISEE WHAT KIND OF A NUMBER WE HAVE
(131 )
JNC FINDGY JWE DO NOT HAVE AN INTEGER
meat TO _PACK THE NEXT uu.n OF AN INTEGER
FACLO WE HAVE AN INTEGER, GET IT IN (HL)
0,"D3277+8C00E lSEt IF WE WILL GVERFLOW
JCOMPAR RETURNS WITH CARRY ON IF
} (HL) LT, (DE), SU THE NUMBER 15 TOO BIG
JCOPY (HL) INTO (DE)

JMULTIPLY (ML) BY 2
FMULTIPLY (HL) BY 2, (HL) NOW IS 4% (DE)
FADD IN OLD (HL) TO GET Sw(DE)
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2630 44260 0AD H FMULTIPLY BY 2 YO GET TEN TIMES THE OLD (HL)
263} 442860 POP PSW FGET THE UIGIT
2632 44300 MOV Coa ISAVE IT SO WE CAN USE DAD, B IS ALREADY ZERO
2633 44320 DA 6 FADD IN THE NEX1 DIGIT
2634 44340 MoV YL JCHECK FOR OVERFLOW
2635 44360 ORA A JOVERFLUW OCCURED IF THE MSB IS ON
2636 44388 Jm FWE HAVE OVERFLOW}L
2637 44400 SHLD TEVERYTHING IS FINE, STORE THE NEW NUMBER
2638 44420 FINDGE: POP H DONE, GET TEXT POINTER BACK
2639 44040 POP ] DECIMAL POINT INFORMATION BACK
2648 4460 POP 0 EXPONENT INFORMATION BACK
2644 aua60 JHP FINC JGET THE NEXT CHARACTER
2642 44500 JHERE TO MANOLE 32768, 32769
2643 44520 FinpG1: MOV A,C JGET THE DIGIY
2664 44540 PUSH (1] JPUT 1T BACK ON THE STACK
2645 44560 JRERE TO CONVERT THE INTEGER DIGITS TO SINGLE PRECISION DIGITS
2646 44588  FINDGR2: CALL cu s1 JCONVERT THE INTEGER 7O SINGLE PRECISION
2647 44600 XRA 700 NOT TAKE THE FOLLOWING JUMP
2648 dd62e FHERE TO utcluE IF WE HAVE A SINGLE OR UOUBLE PHECISION NUMBER
2649 44642  FINDGVE JNl FInp6o JFALL THROUGH IF VALTYP WAS 4 I,E, SNG PREC
2650 44660 MOVRI aeu ua.au,uue IGET 1260000, DU WE HAVE 7 DIGLTS ALREADY?
44680 CALL Fco 11F 50, FAC ,GE, 1008080
44700 JP quu ;wE 00, CONVERT TO DOUBLE PRECISION
44r2@ POP PSW 1GET THE NEXT DIGIT
4474 CALL FINLOG JPACK IT INTO THE FAC
4a760 .IMP FINDGE IGET FLAGS OFF STACK AND WE ARE DONE
44780 HERE TO CONVERT A 7 DIGIT SINGLE PRECISION NUMBER T0 uuum.t PRECISION
448¢@  FINDG3: CM.L coNDS JCUNVERT SINGLE TO LOUBLE PRECISIO
4u8en JHERE TO PACK IN THE NEXT DIGIT OF A DOUBLE PRECISION NUHHEN
44842 FINDGD: ClLI— OHUL1® PMULTIPLY THE FAC BY 10
44860 CALL VHOVAF ISAVE THE FAC IN ARG
44880 PUP PSW JGET THE NEXT DIGIT
44960 CALL FLOAT JCONVERT THE DIGIT TO SINGLE PRECISION
44920 CALL CONDS INOW, CONVERT THE OIGIT TO OOUBLE PRECISION
44940 CALL DADD iADL IN THE DIGIT
44960 JMP FINDGE® TBET THE FLAGS OFF THE STACK AND WE ARE DONE

45000 IFN EXTFNC, <
aspze 1 SUBROUTINE Ful! FIN, LOG
0a1731* @01vee BEO315 45048  FINLOGE CALL PUSH ISAVE FAC On STACK
eel732* 2p0van ee1205°
001733 2adeae wvelvar’
©RL734" dploea  @EB3LS aseee CaLL FLOAT JCONVERT & TO A FLOATING POINT NUMBER
001735' 2gRvep  Be1150°
@01736" vneene we173e”
45088 I.I:MaTH LT b
©01737°¢ dpleee @Aceses 451¢0 HP FADDT> JADD LT IN
0uiTdet dadeon QAbbeas’
@01741" @oPedR QL1735
45129 LENGTHw2, <
45140 PUPK JGET PREVIOUS WUMBER OFF STACK
45160 Jmp FaDD>> JADU IT IN
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2683 45200 JMERE We PACK IN THE NEXT DIGIT OF THE EXPONENT
2684 JAE MUTIPLY THE OLD EXPONENT BY TEN AND ADD IN THE NEXT DIGIT
2685 FPNOTE: EXPONENT OVERFLOW IS NOT CHECKED FOR
2686 V01742° Pploed BeR)TS FINEOGY ApE JEXPONENT DIGIT w= MULTIPLY EXPONENT BY 10
2687 @01743° BR1000 2eAEdT ] AL JFIRST BY 4
2688 QU744 0P1PA0  BUBERT
2689 Q01745° Qeluve @ve203 TADD 1 TO MAKE 5
2699 ©01746° @ol0ER @wRVRT iNOW DQUBLE TU GET 1@

QC1747° 021000 BUE2R6 JADD IT IN

@e1750° Qplvee BeRs26 JSUBTRACT OFF ASCII CODE

@01751° QEBUYE BURL6D

Bo1752* epleee eveis7 EphA ISTORE EXPONENT

0R1755* veleve @wR3d3 45429 JCONTINUE

v81754° 020ueE @01621°

“R1755" Bevel 0e174¢"

45442
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2699 45468  SUBTTL FLOATING POINT GUTPUT ROUTINE
2700 45480 JENTRY TO LINPRT
VB1756¢ VB1AVE BUASAS 45508  INPRT: PUSH ] ISAVE LINE NUNBER
P01757* 021000 @pALAI 45520 LXI Hy INTXTod IPRINT MESSAGE
A01760° BE0RAE B0RPBEX
@e1761" 2POBRE BE1754°
@e1762¢ 0R1BPR @AURS1S 45540 STROUT
Q01763 dp0oew @UALOL
0e1Te4" BEORRG PULT6L’
PE1T65* @R10PR YLRSAL 45560 POP JFALL INTD LINPRT

456208 JPRINT THE 2 GBYTE NUMBER IN H,L
45648 JALTERS ALL REGISTERS
0e17607 45660  LINPRT:
45680 IFwN LENGTH=2, <
BO1T6L* @plpOB QPP3SI as7ue XCHG FSET UP REGISTERS FOR FLOATR
QU1767° 0RLORD @UERST 4s728 XRA A
221770" daleee oLoRde 45748 MV1 B,23%0
6e1771" BeREv@ QLee3w
B01772* @@1epd 0BE315 —F——_4S5T60 CALL FLOATR® FCONVERT TO FLOATING POINT
@91773¢ PABEGY QAL1155°
©e1774¢ @aveow 0163’

IFHT ﬂ't L.INE NUHHEH IN THE FAC AS AN INTEGER |
1SET FORMAT TO FREE FORMAT
1 ruumo UP_THE SIGN e
0e1775* Goleew Quosl 2 HySTRUUI#S TFPUT PRINT STRING RESS ON STACK SO WE WILL
2017767 @0ROED 0POERL*
QE1TTI BEROGD BELTTS’
0920807 821000 L34S § RETURN TO IT AND DO AN "INX K"
PTHIS GETS RID OF THE SPACE FOR THE SIGN AT
J THE BEGINNING OF A LINE NUMBER
JFALL INTO FOUT

= FLELD LE AL FouT o
JHP ? FPRINT THE NUMBER
STReuT#4

IFLOATING QUTPUT OF FAC

46060 JTALTERS ALL REGISTERS

461092 JTHE URIGLINAL CUNTENTS OF THE FAC IS LOST

48128  IFN LENGTH=2, €
ve2anl’ @oloed eeeesl 48140 Fourts Lxl M, FBUFFR FGET BEGINING OF CHARACTER BUFFER
022002’ B0ALAR AABRDD*
@e2aR3* @edees eeirie’
202004° 231200 @UB34S 46160 PUSH H FSAVE IT FOR WHEN WE RETURN

461850 JPUT THE SIGN OF THE NUMBER IN THE BUFFER AND MAKE IT PUSITIVE
002005* 231200 BUA3ST 46200 FSIGN FGET SIGN OF NUMBER
002086° 201000 BEALLE 46220 MVI L L) JPRINT SPACE IF POSITIVE
@02007' 2000R0 BUVKAL
Pu2ale® Qeleve @velee 4b240 JP
002@11" Peoeee QR2v1S’
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2752 ©be2pie’ @aMpRR Pu2ede’
2753 ©92013° @@leve BVRV6E 46260 L% JPRINT A MINUS SIGN IF NEGATIVE

2754 ©02014° 2000RE @VRESS

2755 ©002a15¢ ¢R1RVe @UBE4S 4b2sy  FOUTLS 1 INCREMENT POINTER 10 NEXT CHRACTER POSITION
2756 0Qo2nie’ 0e10eE @URK6E 46300 ] JPUT A ZERD IN BUFFER IN CASE NUMBER®®
2757 ©B@2017° Q0@0RE @UBLER

2158 ©vuv2p2¢® dnlece evesle 46320 Fout19 100 IT IF THE NUMBER IS ZERO

2759 ©v2021' 2p0RAB BV2266"

2760 ©02022* BpORER BR2u11*

276L @02023" delove @0B34S 46340 7SAVE BUFFER POINTER

2762 ©@02p24" Vplove PUBIT4 46360 INEGATE NUMBER IF NEGATLIVE

2763 0020257 VUORAE 801175

2164 ©BB2026° vpoLEd BV2U2)*

27es

JHERE Wt GET THE FAC IN THE RANGE 100088 ,LE, FAC ,LE, 999999 AND ROUND IT TO
FAN INTEGER, WE REEP A COUNT OF HOw MANY TIMES WE MULTLPLY OR QIVIDE BY TEN
)su WE KNUW WHAT THE EXPONENT WILL BE, THE FAC IS THEN CONVERTED TQ AN
JINTEGER IN C,0,E, WE USE A TABLE OF POWERS OF TEN TO CALCULATE EACH DIGIT,
JTHIS ALGORITHM 15 USED FOR SPEED,

002027° Ppl0ee Q@257 e XRA JPUT TEN'S EXPONENT COUNT ON STACK

902030° 001008 @B365 PUSH Fb-l

G02031° 291808 0eA31S CALL FOUTCH JSEE LF NUMBER IS TUO BIG OR 100 SMALL

002032¢ weeead @e2274!

Q22035 2p0vee @e2vas’

002034° dpleee @vEwAl FOUT3: HOVRI 221,103,117,370 71S NUMBER ,LE, 99999,94997 IT IS TOD SMALL

©02@35* 2000R6 00163

vB2a36’ 200002 202l

©02037* Ppieoe eeoval

?02048' Vpopae 00@3TV

0P2041° 2p@ed BLR11T

V02042 8A1R0D QLASIS 46582 FLOHP IFCOMP RETURNS 377, @ OR 1 IN A, S0 THE

002045° ABALEE BOLS1T*

02044* ooovRD @02u32’

46608 7 PARITY wILL BE 0DD IFF 1 IS RETURNED

QB2p45* Bplope @LB34e 46b20 JPO iNOy NUMBER 1S IN RANGE

Qd2vde’ BADORG @dP2LT1"

uv2par’ Bpodee Qe2L43’

@u2p5e’ @eleee Q0361 46640 POP PSH

@02051° 0o1BeR @RO31S 46660 CALL PYES, MULTIPLY IT BY TEN

@22052% 030000 B01673°

@02055° B0BARE VU046’

0020547 221008 ©@A365 46680 PUSH 7 LT IN RANGE

Qu2es53* @oloee aeeses 4e700 JHP JSEE IF NUMBER IS NOW IN RANGE

@02@50" DpBORE QP2E34*

02957¢ @ePeRe ©e2L52*

02060° VP10AD ©ED3LS 46720 FOUT9: CALL INO, DIVIDE NUMBER BY TEN, IT IS TOO BIG

90206L' @pouRe @u@e3T*

Quzese’ Qedwen 0LRLSe”

@22065° e1000 ©e0361 46740 POP 5 JADD ONE TO EXPUNENT

W02064° Pol0Re REURTH 46760 INR A

022065° p1AWE QABA3ES 46780 PUSH

022066° 2plo0e PEA31S 45800 CALL 718 NUMBER ,LE, 999999,4997

Q22267" beowee OE2274"
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2805 ©u2eTe’ @eduer wo2eel’
28066 46820 PYES, NUMBER IS IN PRINTING RANGE,
2807 46840 } ALL DIGITS TO BE PRINTED ARE THE LNtEL.ER PART

@u2eTi’ velave Eea31S 46860 FOUTS:  CALL Faoon JRUUND NUMBER TO NEAREST INTEGER
002072¢ 200000 AUOLEC’
062073° VACPAR QU2L6T"
0e2AT4* wPlved AvaLld 46880 INR JMAKE A NONeZERO, SINCE NUMBER IS POSITIVE
46900 i AND NON=ZERO, ROUND WILL EXIT WITH THE HO
46920 7 IN A, SO THE MSB WILL ALWAYS BE ZERO AND
46940 } AUDING ONE WILL NEVER CAUSE A TO BE ZERD
0B2a75° @ploee QUAsLS 46960 CaLL WINT JGET INTEGER PART IN C,0,E
@@2are’ V20000 weilTR’
Q62aT1* BplLed wvLReTe"
P82100* 201000 208315 46980 CALL MOVFR FSAVE NUMBER IN FAC
Qe2101* Qe0ves eviead’
0@2102% 2p0000 Bv2CT6"
47880 JOECIDE IF THE NUMBER SHOULD BE PRINTED IN FIXED OR FLOATING NOTATION
002123* 221000 00@LA1 4T02@ Ll B,2x400+6+SCO0E JSET DECIMAL POINT COUNT FOR E NOTATION
©@2104° QPQUED AuIvesw
Lu2105* vedver @02101°"
4T04a iC = DIGIT COUNT
022106° 21080 V361 47060 JGET EXPUNENT
—}——>tese m qunER SHBMEBEBE PRINTED IN E NOTATION?
@e2127* 2plove @ea2d1

NG
PB2110° oploee Qdvalle 4710 HEa, IT ILS bTe ot
Q92111 0pdaee de2l24"
292112° 2p00ed @w2124°
wea113* valoce 0QeasTe 47120
@u2114* 200000 seovdl
B02115* Balgee @vwiae 47140 FPYES, IT IS ,GT, 999999
@o2116* Bo0ORE wb2le4’
Mv2111* vROUeRR Pe2111°
au2i2e* eelove veALTH 47160 INR
@av212i’ vplaves ovpeldl 47180 MUV 7B = DECIMAL POINT COUNT
0o2122° Pp10PE  VBPETE 47200 MV PSET FIXED POINT FLAG, THE EXPONENT IS ZERO
@02125° 2000l 26ovel
47220 § IF WE ARE USING FIXED PODINT NOTATION
902124 2eloee 200LTS 47240 i DCR FE NUTATION: ADD S5 10 ORIGINAL EXPONENT
Qo2125° voleee 00A341 47260 POP L JGET BUFFER POINTER FROM STACK
Go2126" delove 26d3edS 47269 PUSH PSH FSAVE EXPONENT FOR LATER
47300 JCALCULATE 1ht UIGIYS OF THE NUMBER
@e2127¢ @eluee 00ev2l 47320 LI 0,FOU JSTORE LOC OF LARGEST POMER OF TEN
@e2130' 200uve Avasie’
0R213L" oodewe QAvaiie’
@e2132* duloee RedueS 4734@ i DCR B FSEE IF IT IS TIME TO PRINT A DECIMAL POINT
0U2135* 201008 0BOU6L 47360 MY I LR FPUT A DECIMAL POINT IN THE BUFFER
PU2134¢ B0R0RY QUOBSL
002135° Q01000 Q60314 47380 75 INXHRT FINCREMENT THE BUFFER PUINTER IF IT IS TIME
0G2136* QpoRae 2db12Se’
Y02137" Qdpeéewd wvb2130°
002140° AP10AD  ACO3LS ajage FSAVE FLAGS
002141" QP1020 2VOS4AS 47420 7SAVE CHARACTER POINTER
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2858 @o2142' Bgloee 2ew32s araaa PUSH o iSAVE POWER OF TEN POINTER
2859 ©0@2145* 291002 BwYB3LS 47360 CALL MOVRF 1GET NUMBER IN C,0,E
2860 2@2144° 200000 B01e40’
002145°¢ @eQuwee Bdv213e’
@o2146® @pludd e0@s4l 47489 POP H IGET POWER OF TEN PUINTER
0B2147¢ 291080 ©0BEY6 47502 Myl By 18 = NEXT DIGIT TO BE PRINTED
B82150° 200080 B0BUST
002151 001080 @0BLO4 47522  FOUT143 INR 1AD0_ONE YO DIGIT
032152° 2a106e @017 47542 Mov JSUBTRACT LU
@22153* Q8l0ee @826 47560 suB
2021547 2@100@ 208137 47582 MOV
002155 dgleee @eRwvas 47600 Inx JPOINT TO NEXT BYTE OF POWER OF TEN
@e2156¢ 2@lves oedlie 47628 MOV JSUBTRACT MO
@22157° 2plpen 9v@e36 47640 AL
@02160° ©alode BRB12T 47662 MOV
0021617 B210PB 0AVAS 47682
Qv2162* ¥B1BR0 @BALTL 47700 JSUBTRACT HO
02163 dolvae @ovele 47722
002164° 20lune PRBLLT 47740
@v2165" 2p100e AVALS3 47760 JPOINT TO BEGINNING OF POWER OF TEN
D02166° 201002 PEAGSS 47782 :
@02167¢ dolace aGealae 47800 T2 FSUBTRACT AGAIN IF RESULT WAS POSITIVE
002170' dovave 0e2151°
Q02171° 200008 021447
@02172% eluee 0Beas1sS 47820 FADDA P17 WASN'T, ADD POWER OF TEN BACK IN
@02173¢ 200aee 00A2T4’
@p2174* @oduee @valTe’
002175¢ 0plo0e 0e@L43 47842 H JINCREMENT POINTER TO NEXT POWER OF TEN
022176° Va100¢ 660315 47860 C HOVFR ISAVE C,0,E IN FAC
@e2177° @eovee @0ieas’
©e2200° Qavave w2113’
@e2zol* @doluve 000SS53 4araea JGET POWER OF TEN PUINTER IN (DE)
P0220e* veluee 2ed3al 471900 PUP JGET BUFFER POINTER
©22205% 091008 2UBL6V 47929 MOV FPUT CHARACTER IN BUFFER
@u2204° BR1000 20043 47940 INX FINCREMENT BUFFER PUINTER
@022@5* Qelove QeAsdl 47960 POP JGET COUNTERS OFF STACK
Q02206* P@lvoe 0oR@G1S 47960 OCR C IWAS THAT THE LAST DIGIT?
002207° elove bea3ee 48000 INZ 100 HORE IF NOT
©R221e* 2o00RE be2132"
w2211 veocee Qe2171"
@ve2ie’ valave oPOLeS 48020 LR B JSEE IF DECIMAL POINT GUES AFTER LAST DIGIT
@02215' 2p1009 PEA312 48040 Ji Fuutiz 11T DOES, WE HAVE NO ZEROS TO SUPPRESS
@02214° 200000 0bE2232°
@02213¢ @RoWe? Bv2e1d*

48860 lswﬂnhss THE TRAILING ZEROS
W02216" VA1008 0RDVSS 48080 FOUTLL: IJL! 160 HACK TO LAST CHARACTER
@22217° P@luve 2vaLTe 481900 ov A,H u.E
022220° 001000 @0D376 48120 CF! "o kunE TRAILING ZEKOS
Qv222i' Q000de veQLLR
@az222"' Qpleed Qeadie 48140 4z FouT11
0p2223* VeOV0e Qe2el6"
@p2z24* 0pBUER BURE14"

48160 FSUPPRESS DECIMAL POINT IF WE HAVE AN INTEGER

L]
]
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2911 002225' VA1UGY ©BA3T6 48182 cPI [ JIGNORE DECIMAL POINT BEFORE TRAILING ZEROS
2912 @v2220' VEVAVE BUAVSE
@02221° @elone BEO304 48260 INKHRT #1F NO DP, MOVE POINTER TO NEXT POSITION
@22230° 0pOU0R 2@1e%2*
@02231° 0peaEd QU2223*
@v2232" 031000 BeV361 48220 FOUT12% P5W JGET DECIMAL EXPONENT
@02235¢ gplupe Qeds12 4s240 Jz FOUT17 FRETURN IF NUMBER WAS IN FIXED POINT FORMAT
002234* DeooRe vb2e71*
202235* QpeuPe ob2ele”
48260 !l'LD-IHM} PDINY NOTATION == PUT AN "E" IN TRE BUFFER
202236° DR1URE BEDL6S 48280 JPUT AN "E" IN THE BUFFER
@e2237¢ veoane oeeLas
002240" Bpluae ©0EOL43 48300 Inx JPUT SIGN OF EXPONENT IN BUFFER
46320 JPUT IN TAE ubw OF THE EXPONENT
Qu2241* @plove QEAL6L 48340 MV PA PLUS IF POSITIVE
002242' 200000 @e@ES3
02243 Aeluue 0Ed36e 48369 JP FuuTia
@@2244® Qp0u0e 0de2e52’
002245° Ba0000 BB2e34°
“22246° B1UVE BOL6E 48380 MVl Myt FA MINUS IF NEGATIVE
@02247' @eRUR VEALSS
022250" @olude BEeuST 45400 CHA INEGATE EXPONENT
P22251* 2010ve ©eBLTA4 asa29 INR
48440 JCALCULATE THE TWO UIGIT EXPONENT
Ug22se’ 001Ul VLR 4B4bd  FUUT143 MVI By"a"-1 FINITIALIZE TEN®S DIGIT COUNT
Q02255° aueoRs ©EBOUST
Q2254 @glove @aea0dd 48480 FOUT1S: INR 8 FINCREMENT DIGIT
092255 AB1083 220326 48502 sul 12 FSUBTRACT TEN
V02256* APR0VE VedULe
002257* Ap1028 wE@s22 48520 FOUTLS 100 IT AGAIN IF RESULT WAS POSITIVE
0@2260' 2000wl Pe2254'
0022617 200000 ©Ge2244°
0@2262* A01000 VEB306 48540 avl "arei2 JADD BACK IN TEN AND CONVERT TO ASCII
002265 QpAVER PeRUTE
48560 JPUT THE EXPONENT IN THE BUFFER
092264° 01020 BRAL4A3 48580 Inx
002265 @alod0  ALL16Y ag60@ MoV o8 JPUT TEN'S DIGIT OF EXPONEWT IN BUFFER
0u22be! DP16RD  ©0OUAS3 48620 FOUT191 INX FUHEN WE JUMP TO HERE, A I8 ZERO
002267¢ Qvl0ad PeO16T 48649 MOV A FPUT ONE®S DIGIT IN BUFFER
@p2270¢ 001000 2EAV4S 48660 INX FINCREMENT POINTER
©92271° 9nloee oed16l 48680  FOUTIT: MOV 1 iPUT ZERO AT END OF BUFFER
@oz272* 2eleea 2edsdl 48Tl PGP JEXLIT WITH (HL) POINTING TO STRING
902275° 01080 00a311 48720 RET JALL DONE

48760 ISEE IF FAC ,LE, 999999,499

002274¢ AB10A0 ©0EdLDL 48780  FOUTCB: MOVRI  224,164,043,367 jJCOMPARE NUMBER WITH CONSTANT
@u2275" 2peodd QEd1ed

@02276° V200B0 BoDeR4

002277* Q01090 BOOGRL

@02300° 0RU0R0 @0BS6T

802301" Q20000 @0AC43

002302° d010ed 908315 FComp

002303° 0A0000 QB1317°




MATHPR ruﬂ ru:h. MCS BOBU GLATES/ALLEN/VDAVIDOFF HACRO 47(113) ©6iv9 27=AUG=7S PAGE 13-5
Fa 23=AUG=64 26148 FLOATING POINT OQUTPUT ROUTINE

2964 ©@02324' GoOREd AB2e6L°
2965 002305' 801000 V0341 48820 POP " 1GET RETURN ADDRESS OFF STACK
2966 002306 B010@0 @UR3LZ 45840 JFO FOUT9 INUMBER TOO BIG, DIVIDE BY TEN
2967 ©O2307' 2000ER PU206E"
2968 082310 B00¢0Q VU233’
2969 ©@e2311¢ #210vd PUASS) 48860 PCHL INUMBER OK, RETURN
a9%7e
48900 lcwsunr: FOR FOUT
@232 2pPvEd @0R0dL 48920 FHALFE o2 i/
Q02315° ApANRD QLAEdR 48940 wma FTHIS CONSTANT IS ALSO USED BY SQR, SIN, COS
0E2314¢ PAALRT 2UBEVP 48960 000
002313* @0AVRD @LAEZ0L 48980 200
49200 FPOWER OF TEN TABLE
022316° @pARE0 BRA24V 4%820  FouTaL: 249 1 1edede
0@2311¢ 80AVED ©0BE06 49942 20
202320¢ 2p@0ee ABOLR)L 49060
022321' 200000 QURE2R 49080 10000
P22322° BPAVED PEVLAT 49100
©@2325¢ pA0A0 20202 49120
082324° 20@0OD UB3ISH 49140 1000
Pa2325* 2pdvee QweLAs 49160
©e2326° 0900BY BROLER a9180
0@2321* 200000 QUR144 49200
802336¢ @POPE 0UQLRE 49220
0e2331¢ 200000 BLRERAV 49260
@22332' Pednee Guocie 49260
P@2333% 200000 00000 49280
VE2334° P@AVED BUBLOY 49308
©02335¢ 990000 2UBLAL 49320
@e2336* Qe0ue0 QURedD 49340 eere
P@2337* 200000 0000ER 49360 200>
49380 LENGTH=2,
49400 10UTRUT 1HE VALUE IN THE FAC ACCORDING TO THE FORMAT SPECIFICATIONS
49420 7 OIN A,B,C
49440 FALL REGISTERS ARE ALTERED
49460 JTHE ORIGINAL CONTENTS OF THE FAC IS LOST
49480
49500 JTHE FORMAT I8 SPECIFIED IN A, B AND C AS FOLLOWS}
49520 JTHE BITS OF A MEAN THE FOLLOWING?
49560 @ MEANS FREE FORMAT OUTPUT, 1,E, THE OTHER BITS OF A MUST BE ZERO,
49568 I TRAILING ZEROS ARE SUPPRESSED, A NUMBER IS PRINTED IN FIXED OR FLOATING

49580 PUINT NOTATION ACCORDING TO ITS MAGNITUDE, THE NUMBER 1S LEFT

49600 JUSTIFIED IN 1TS FIELD, B AND C ARE IGNORED,

49620 i MEANS FIXED FURMAT GUTPUT, I,E, THE OTHER BITS OF A ARE CHECKED FUR
45640 FURMATTING INFORMATION, THE NUMBER 19 RIGHT JUSTIFIED IN ITS FIELD,
49660 TRAILING ZEROS ARE NOT SUPPRESSED, THIS IS USED FOR PRINT USING,
49680 1 MEANS GROUP THE DIGITS IN THE INTEGER PART OF THE NUMBER INTO GROUPS
49700 OF THREE AND SEPARATE THE GROUPS BY COMMAS

4s72a 1 MEANS DUN'T PRINT THE NUMBER WITH COMMAS

49740 MEANS FILL THE LEADING SPACES IN THE FIELD WITH ASTERISKS ("w")
4976@ MEANS OUTPUT THE NUMBER WITH A FLOATING DOLLAR SIGN ("$")

49782 MEANS PRINT THE SIGN OF A POSITIVE NUMBER AS A PLUS SIGN ("#")
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3017 49800 INSTEAD OF A SPACE

3018 49820 JBIT 2 | MEANS PRINT THE SIGN OF THE NUMBER AFTER THE NUMBER

3019 49842 GBIT 1 UNUSED

3020 49860 JBIT @ | MEANS PRINT THE NUMBER IN FLOATING POINT NDTYATION I.E, "E NOTATION"
49880  § IF THIS BIT IS ON, THE COMMA SPECIFICATION (BIT &) IS IGNORED,
49900} B MEANS PRINT THE NUMBER IN FIXED PUINT NOTATION, NUMBER ,GE, LE16
49920 CANNOT BE PRINTED IN FIXED FOINT NOTATION,
49940
49960 1B AND C TELL HOW BIG THE FLELD Isi
49980 THE NUMBER OF PLACES IN THE FIELD TO THE LEFT OF THE DECIMAL POINT
S5000@ (B DOES NUT INCLUDE THE DECIMAL POINT)
5ue20 C THE NUMBER OF PLACES IN THE FIELD TO THE RIGHT OF THE DECIMAL POINT
Sead40 (C INCLUDES THE QECIMAL POINT)
50864 B AND C OUNUT INCLUDE THE & POSITIONS FOR THE EXPONENT IF BIT @ IS8 ON
50080 JFOUT ASSUMES B+C ,LE, 24 (DECIMAL)
50109
Su120 TENTRY YO PRINT THE FAC IN FREE FORMAT
58148 FOUTI  XRA JSET FORMAT FLAGS TO FREE FORMATED OUTPUT
50160 JENTRY m PRINT THE FAC usms THE FORMAT SPECIFICATIONS IN A, B AND C
5@18@  PUFOUT: CALL FOUINI ISAVE THE FURMAT SPECIFICATION IN A AND PUT
Seaea §A SPACE FOR POSITIVE NUMBERS IN THE BUFFER
S022@a PUSH 8 FSAVE THE FIELD LENGTH SPECIFICATIONS
5¢240 ANT 10 JCHECK IF POSITIVE NUMBERS GET A PLUS SIGN
50260 Jz FOuTy JTHEY DON'T
50260 Myl My Mo ¥ FTHEY DO, PUT IN A PLUS SIGN
Su3eu tOLUA VALTYP FSEE WHAT KIND OF A VALUE WE HAVE
Sv320 MOV ByA JSAVE IT
50342 XCHG FSAVE BUFFER POINTER
5¢300 CALL VSIGN JGET THE SIGN OF THE FAC
52380 XCAG JPUT THE BUFFER POINTER BACK IN (HL)
58460 MOV A8 JGET THE VALTYP BACK
S6420 JF FouT2 F1F WE HAVE A NEGATIVE NUMBER, NEGATE IT
5444e Myl Myat 1 AND PUT A MINUS SIGN IN THE BUFFER
Suaee PUSH H FISAYE THE BUFFEK POINTER
Su4se CALL VNEG INEGATE THE NUMBER
50580 POP H FGET THE BUFFER POINTER BACK
50520  FOUT21  INX H FPOINT TO WHERE THE NEXT CHARACTER GOES
50540 LOA TENP3 7GET THE FORMAT SPECIFICATION
50568 MoV oA FSAVE IT FOR LATER
58580 RAL FPUT THE FREE FORMAT OR NOT BIT IN THE CARRY
50600 LbA VALTYP FGET THE VALTYP, VNEG COULD HAVE CHANGED THIS
50620 7 SINCE =32768 IS INT AND 32768 IS SNG,
50640 7 S0 B IS NOT ACCURATE
50668 Ju FOUTFX JTHE MAN WANTS FIXED FORMATED QUTRUT
50680 JHERE TO PRINT NUMBERS IN FKEE FORMAT
Su700 POP 8 FWE CAN IGNURE THE OLD B AND C
50720 MYl Mo FPUT A ZERG IN THE BUFFER IN CASE THE NUMBER
SaT4¢ JZ FOUTZR 1 18 ZERO, IT 1§, FINISH IT wP
59769 cPy a FDECTIDE WHAT KIND OF A VALUE WE HAVE
50780 JNC FOUFRY IwE HAVE A SNG OR DBL
50809 FHERE TO PRINT AN INTEGER IN FREE FORMAT
50820 Lxl 8,SCODE 18ET THE DECIMAL POINT COUNT AND COMMA COUNT
50849 I TO ZERO
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3010 50868 CALL FOUTCL JCONVERT THE INTEGEK TO DECIMAL
3071 Se8se PFALL INTO FOUTZS AND ZERU SUPPRESS THE THING
3er2 50900
3073 50920 JZERO SUPPRESS THE DIGITS IN FBUFFR
3eT4 50940 JASTERISK FILL AND ZERO SUPPRESS 1F NECESSARY
3015 Su96@ JSET UP B AND CONDITION CODES IF WE HAVE A TRAILING SIGN
3076 20980 FOUTZS: LXI HyFBUFFRe1 JGET POINTER TO THE SIGN
3017 510609 MOV ISAVE THE SIGN IN B
3078 51228 MVl Cy JDEFAULT FILL CHARACTER TO A SPACE
3079 51049 LoA JGET FORMAT SPECS TO SEE IF WE MAVE TO
LT Sided L] } ASTERISK FILL, SAVE IT
3081 51080 ANT
51160 Jz JWE DONTT
51120 MOV JWE D0, SEE IF THE SIGN WAS A SPACE
51140 cHP JZERO FLAG IS SET IF IT WAS
51160 MVl c ISET FILL CHARACTER TO AN ASTERISK
51180 JINT 1 JSET THE SIGN TO AN ASTERISK IF IT WAS A SPACE
51200 MoV 78 HAS THE 8IGN, € THE FILL CHARACTER
51220  FOTZS1: MOV My JFILL IN THE ZERO OR THE SIGN
51249 CHR JGET THE NEXT CHARACTER IN THE BUFFER
51260 J1SINCE THERE ARE NO SPACES, "CHRGET" IS
51280 } EGUIVALENT TO "INX HP/"MOV A M"
51300 100 WE HAVE A ZERD?
51320 IYES, SUPPRESS IT
51340 54 }56m"," DO WE HAVE A COMMAT
51362 5 IYES, SUPPRESS 1T
51380 won JARE WE AT THE DECIMAL POINT?
51480 INO, I GUESS NOY
51420 H JYES, BACK UP AND PUT A ZERD BEFORE IT
51449 Myl
51460 FoTzs2: Moy JGET THE FORMAT SPECS TD CHECK FOR A FLOATING
51480 ANT 20 § DULLAR SIGN
51500 Jz JWE DON'T HAVE ONE
51520 ocx Ll JWE HAVE ONE, BACK UP AND PUT IN THE DOLLAR
51549 1 SIGN
51562 FOTZ83: 100 WE HAVE A TRAILING SIGN?
51580
S1600 IYES, RETURNJ NOTE THE NON=ZERO FLAG IS SET
51620  FOFXIst INO, BACK UP UNE AND PUT THE SIGN BACK IN
51640 JPEUPLE JUMP HERE WHO WANT A "DCX K AND
51669 ] DON'T CARE ABOUT M
51680 JPUT IN THE SIGN
51782 RET 7ALL DONE
51720
51740 JHERE TO INITIALLY SET UP THE FORMAT SPECS AND PUT IN A SPACE FOR THE
51769 JSIGN OF A POSITIVE NUMBER
FOUINI: 8TA TEMP3 §SAVE THE FORMAT SPECIFICATION
My FBUFFR+1 JGET A POINTER INTO FBUFFR
51820 Wy ¥y TPUT IN A SPACE
3 FALL DONE

HERE YU PRINT A SNG OR DBL IN FREE FORMAT
FOUFRV: PUS ISAYE THE BUFFER POINTER

MATHPK Puﬂ kah. MCS 808D GATES/ALLEN/UAVIDOFF MACRO 47(113) 063109 27=AUG=75 PAGE 13=8
Fa 23=AUG=b4 06108 FLOATING POINT OUTPUT ROUTINE

3123 51920 Jz Ful JWE HAVE A SNG
51949 MK:RL To SEY ub THE FLAG TO PRINT A DBL IN FREE FORMAT
51960 020 JWE HAVE A DBL, SET THE DIGIT COUNT
519809 :,«o 1020,001 I"Lxl B* OVER THE NEXT TWO BYTES
52080 JHERE TO SET UP THE FLAG YO PRINT A SNG IN FREE FORMAT
52020  FOUFRS: MyI 0,6 JSET THE DIGIT COUNT
52240 CALL FUUTNY INORMALIZE THE FAC 50 ALL SIGNIFICANT DIGITS
52060 1 ARE IN THE INTEGER PAR
52080 Lxl B,2#4¢0+8COUE 1B » DECIMAL POINT cnum
52180 FC = COMMA COUNT
52124 FSET COMMA COUNT TO ZERO AND DECIMAL POINT
52140 7 COUNT FOR E NOTATION
S2160 ALD [ FSEE IF NUMBER SHOULD BE PRINTED IN E NOTATION
S218@ Ju FIT SHOULD, IT IS ,LT, o}
52200 INR [ FCHECK IF IT 18 70O BG
52220 Cmp )
52240 JINC FI1T IS TOO BIG, IT 18 ,GT, 10%0=1
52260 INR A 11T IS OK FOR FIXED POINT NOTATION
52280 MoV ByA FSET DECIMAL POINT COUNT
52300 L1 A JSET FIXED POINT FLAG, THE EXPONENT IS ZERO
52320 1 IF WE ARE USING FIXED POINT NOTATION
SEHM FOFRS1: DCR A PE NOTATION: ADD D=1 TO ORIGINAL EXPONENT
5236 POP H JGET THE BUFFER POINTER BACK
5¢sum PUSH PSH FSAVE THE EXPONENT FOR LATER
52400 FOuTCY JCONVERT THE NUMBER TO DECIMAL DIGITS
S2420 EKE 10 SUPPRESS THE TRAILING ZEROS
52448 FOFRS21 -)Lx JMOVE BACK TO THE LAST CHARACTER
52460 MOV a, FGET IT AND SEE IF IT WAS ZERU
52480 GPI g
52520 Jz FUFRS2 FIT WAS, CONTINUE SUPPRESSING
52529 CPI LR FHAVE WE SUPPRESSED ALL THE FRACTIONAL DIGITS?Z
52542 CnZ INXHRT FYES,; IGNORE THE DECIMAL POINT ALSO
52562 POP P5W FGET THE EXPONENT BACK
52580 Jz FOUTON JWE ARE DONE IF WE ARE IN FIXED POINT NOTATION
52602 JFALL IN ANU PUT THE EXPONENT IN THE BUFFER
52620
52649 JHERE TO PUT THE EXPONENT AND E" OR "D" IN THE BUFFER
52660 JTHE EXPONENT IS IN A
52680  FUFLDN: MOV B, A FSAVE THE EXPONENT
52700 LuA VALTYP FGET THE VALTYP T0O DEIDE IF WE PRINT AN "E"
sarae crl 4 7 Ok A "Dm
serae MY ' FGET THE EXPONENT BACK
52769 Jz JWE HAVE TO PRINT AN "E"
52789 2 FGET THE "D»
Sesee XWD 12@a,201 UVER THE NEXT TWO BYTES
52820  FOUCEE: MVI My "EN A
52840 INK H FPUT SIGN DF EXPONENT IN BUFFER
52868 JRUT IN THE SIGN ¢ EXPUNENT
52889 MVI Hpman FA PLUS IF POSITIVE
52900 JP FUUCEL
52929 Myl M, Halt FA MINUS IF NEGATIVE
52940 CrA INEGATE EXPONENT
32968 INR A
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52980
55000
53020
33040
53060
53080
55100
55120
53142
53160
55180
53202
53220
53240
53264
55280
533va
53329
53340
53360
5338a
53400
53420
53440
535460
53460
55560
53520
53540
55560
35580
EELTTY
53620

FOUCEL:
FOucEe:

FOUTZR:

FouTON:

FouTCC:
Foulccs

FOUTFxX3:

IE‘LCULﬂt THE TWQ DIGIT EXPONENT

MVl "gtet HN”'HL!IE TEN®S DIGIT COUNT

INR H I INCREMENT DIGIT

sul 12 JSUBTRACT TEN

INC FOUCE2 J00 IT AGAIN IF RESULT WAS POSITIVE

ADL "ane12 JADD BACK IN TEN ANU CONVERT TO ASCII

JPUT THE EXPONENT IN THE BUFFER

INX H

MOV My B JPUT TEN'S GIGIT OF EXPONENT m BUFFER

INK h JWAEN WE JUMP TO HERE, A IS ZER

HOY LT JPUT ONE®S DIGIT IN BUFFER

INK H JINCREMENT POINTER, HERE TO FINISH UP PRINTING
1 A FREE FORMAT ZERD

MYl L) JPUT A ZERO AT THE END OF THE NUMBER

XCHE 7SAVE THE POINTER TU THE END OF THE NUMBER
i IN (DE) FOR FFXFLV

Lxl HyFBUFFR+} JGET A POINTER TO THE BEGINNING

RET JALL DONE

FHERE TO FPUT A POSSIBLE COMMA COUNT IN €, AND ZERO C IF WE ARE NOT
JUSING THE COMMA SRECIFICATION

MoV Coh ISAVE A PUSSIBLE COMMA COUNT

LDA TENP3 IGET THE FORMAT SPECS

AND 122 JLOOK AT THE COMMA BIT

RNZ FWE ARE USING COUMMAS, JUST RETURN

Moy CoA JWE ARENT, ZERO THE COMMA COUNT

RET JALL DONE

THERE TO PRLN! A NUHBER IN FIXED FORMAT
crl JCHECK WHAT KIND OF VALUE WE HAVE
MoV A, H:U 'Mh FORMAT SPECS
JNC FOUFX AVE A SNG OR A DBL
;HERE Ta PRINT AN IurEGeH 1N FIxEu FORMAT
JCHECK IF WE HWAVE TO PRINT IT IN FLOATING
FFXIFL } POINT NOTATION
Jr-&iu TO PRINT AN INTEGER IN FIXED FORMAT=FIXED POINT NOTATION
LxI B,6xUPA+3+3CO0E JSET DECIMAL POINT COUNT TO 6 AND
1 COMMA COUNT TO 3
Fulcc JCHECK IF WE DON'T HAVE TO USE THE COMMAS
v JGET THE FIELD LENGTHS
A0 1SEE IF WE HAVE TO PRINT EXTRA SPACES BECAUSE
H ) THE FIELD 1§ TOO BIG
FUTZER IWE DO, PUT IN ZEROS, THEY WILL LATER BE
7 CONVERTED TO SPACES OK ASTERISKS BY FOUTZS
0 FSAVE THE FIELD LENGTHS AGAIN
Foutcl FCONVERT THE NUMBER TO DECIMAL DIGITS
[ FGET THE FIELD LENGTHS BACK
E P00 WE NEED A DECIMAL POINTZ? HERE A=
FUFXIs IWE DON'T, BACKSPACE OVER IT, AT FOFxIs,
7 WE DON'T CARE ABOUT B, WE ONLY WANT THE
7 "DCX H", LATER UN WE wILL DO A "MVI M,@"
P AND COVER UP WHAT wWa$ IN
JFOFX1S PRESERVES THE CUNDHION CODES
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54040
54060
54080
54199
54120
54142
54160
54180
54200
54220
54240
54260
54280
54300
54320
54340
54360
54389
S4400
54420
54440
564460
54489
54500
54520
54540
54560
54589
54600
54628
54640
S4660@
54680
S4Tuve
S4728
54742
54768
54788
54800
S4820
54842
54868
54880
54900
54920
54940
54960
54980
55008
55220
35640

55860

FOUTTS:

FFxIxyz

FOUBELS
FUUBES:

FOUBE2:

J1F WE DD HAVE DECIMAL FLACES, FILL THEM UP
} WITH ZEROS
JFALL IN AND FINISH UP THE NUMBER

FHERE TO FINISH UP A FIXED FORMAT NUMBEK

PUSH H 18AVE BUFFER POINTER

CALL FouTzs JZERO SUPPRESS THE NUMBER

POP H JGET THE BUFFER POINTER BACK

Jz FFXIX1 JCHECK IF WE HAVE A TRAILING SIGN
MoV MeB IWE DO, PUT THE SIGN IN THE BUFFER
INX H FINCREMENT THE BUFFER POINTER

(1% Mea IPUT A ZERO AT THE END UF THE NUMBER

JHERE TO CHECK IF A FIXED FURMAT=FIXED POINT NUMBER OVERFLOWED ITS
TFIELD LENGTH
10 ® THE B IN THE FORMAT SPECIFICATION
JTHIS ASSUMES THE LOCATION OF THE DECIMAL POINT IS IN TEMP2
LX1 H,FBUFFR iGET A POINTER TO THE BEGINNING
INX H JINCREMENT FOINTER TO THE NEXT CHARACTER
LOA TENP2 JGET THE LOCATION OF THE DECIMAL POINT
suB L JFIGURE OUT HOW MUCH SPACE WE ARE TAKING
Su8 o 115 THIS THE RIGHT AMOUNT OF SPACE TO TAKE?
R JYES, WE ARE DONE, RETURN FROM FOUT
MOV Ag INO, WE MUST HAVE TOO MUCH SINCE WE STARTED
} CHECKING FROM THE BEGINNING OF THE BUFFER
J AND THE FIELD MUST BE SMALL ENOUGH TO FIT
1 THE BUFFER, GET THE NEXT CHARACTER IN
! THE BUFFER
JIF LT IS A SPACE OR AN ASTERISK, WE CAN
7 IGNORE IT AND MAKE THE FIELD SHORTER WITH
F NO ILL EFFECTS

FMOYE THE POINTER BACK ONE TO READ THE
! CHARACTER WITH CHRGET
FSAVE THE POINTER

JTHERE WE SEE IF WE CAN IGNORE THE LEADING ZERO BEFORE A DECIMAL POINT,
JTHIS OCCURS IF WE SEE THE FOLLUWING?: (IN ORDER)
i A SIGN (EITHER "=" OR "+¥) (OPTIQGNAL
i A DOLLAK SIGN (OPTIONAL
i A ZERU (MANDATORY)
i A DECIMAL POINT (MANDATORY]
i ANOTHER DIGIT [HANDATORY,
JIF YOU SEE A LEADING ZERO, 1T MUST BE THE ONE BEFORE A DECIMAL POINT
JOR ELSE FOUTZS WOULD HAVE SUPPRESSED 17, SO WE CAN JUST "INX  H®
JOVER THE CHARACTER FOLLOWING THE ZERO, AND NOT CHECK FOR THE
FOECIMAL POINT EXPLICITLY,
PUSH PSW FPUT THE LAST CHARACTER ON THE STACK, THE
i ZERO FLAG IS SEY, THE FIRST TIME THE ZERO
| ZERD FLAG IS NOT SET,
LxI B,FOUBE2 JGET THE ADDRESS WE GO TO IF WE SEE A CHARACTER

PUSH B 1 WE ARE LOOKING FOR
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3282 55080 CHRGET JGET THE NEXT CHARACTER
3283 55160 CP1 LCL ISAVE IT AND GET YHE NEXT CHARACTER IF IT IS
5284 55120 7 A MINUS SIGN, A PLUS SIGN OR A DOLLAR SIGN
55142 nen
55162
55182 LEL]
55202
55220 8 P17 ISN'T, GET THE ADDRESS OFF THE STACK
55240 ngw :ls IT A ZE
55264 FOUBES INO, WE CAN NUI GET RID OF ANOTHER CHARACTER
55260 L] JSK1P OVER THE DECIMAL POINT
55360 CHRG FGET THE NEXT CHARACTER
55320 FOUBES 71T IS NOT A DIGIT, WE CAN'T SHORTEN THE FIELD
55348 ‘ [ JWE CANJI} POINT TO THE DECIMAL POINT
55360 ) 1000,001 J"LXI  B" OVER THE NEXT 2 BYTES
55380  FOUBES; 0OCx N JPOINT BACK ONE CHARACTER
55400 Mo Mk JPUT THE CHARACTER BACK
55420
55440 JIF WE CAN GET RID OF THE ZERO, WE PUT THE CHARACTERS ON THE STACK
55460 PBACK INTO THE BUFFER OWNE PUSITION IN FRONT OF WHERE THEY ORIGINALLY
55480 TWERE, NOTE THAT THE MAXIMUM NUMBER OF STACK LEVELS THIS USES IS
55500 JTHREE == ONE FOR THE LAST ENTRY FLAG, ONE FOR A POSSIBLE SIGN,
55520 JAND ONE FOR A POSSIBLE DULLAR S8IGN, WE DON'T HAVE TO WORRY ABOUT
55540 JTHE FIRST CHARACTER BEING IN THE BUFFER TWICE BECAUSE THE POINTER
55560 JAHEN FOUT EXITS WILL BE POINTING TO THE S8ECOND OCCURANCE,
55560 POP RSW JGET THE CHARACTER UFF THE STACK
55600 Jz FOUBE3 JPUT IT BACK IN THE BUFFER IF IT IS NOT THE
55620 I LAST ONE
55640 POF ) JGET THE BUFFER PUINTER OFF THE STACK
55660 E L1 Fol iSEE IF THE FIELD IS NOW SMALL ENOUGH
FHERE IF “ﬂ: NUN&E.“ IS TO0 BIG FOR THE FIELD
FOUBE4t POP PS| JGET THE CHARACTERS OFF THE STACK
Jz FoUBES ILEAVE THE NUMBER IN THE BUFFER ALONE
POP H JGET THE POINTEK TO THE BEGINNING OF THE
1 NUMBER MINUS 1§
MVI Mp"x" JPUT IN A PERCENT SIGN TO INDICATE THE NUMBER
55800 7 WAS TOO LARGE FOR THE FIELD
53820 RET JALL DONE == RETURN FROM FOUT
556840
55860 HERE TO PRINT A SNG OR DBL IN FIXED FOKMAT
55888  FOUFXVI Pu 8H 1SAVE THE BUFFER POINTER
55900 AR JGET FIXED OR FLOATING NOTATION FLAG IN CARRY
55920 JE Frxiu JPRINT THE NUMBER IN E=NOTATION
55940 FFX JHE HAVE A NG
55960 ?Hhkh TO Piﬂrﬂ A DBL IN FIXED FORMAT==FIXED POINT NOTATION
55982 Lxl Dy FFXOXM JGET POINTER TO iDie
56200 CALL DCOHPU JWE CAN'T PRINT A NUMBER ,GE, 1@%16 IN FIXED
56020 7 PUINT NOTATION
56040 Lxl D,16#4004SCODE  JSET D = NUMBER OF DIGITS TO PRINT FOR A DBL
56060 iC = @ FOR DBL (THIS IS FOR COMMAS)
56880 JH FFXSOC JIF THE FAC WAS SMALL ENOUGH, GO PRINT IT
561900 )HE.hE 10 Pkwr IN FREE FURMA! WiTH A PERCENT SIGN A NUMBER ,GE, 18"16
56120  FFXS003 XRA JSET THE FORMAT SPECS TO FREE FORMAT
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3335 56140 STA TEMPS
3336 56160 POP " 1GET THE BUFFER POINTER
3337 56180 ocK H ISET IT.UF TO JUMP BACK INTO FOUT
3338 56200 INOW (HL) sFBUFFR#+|
3539 56220 CALL FuuTy JPRINT THE NUMBER IN FREE FURMAT, THE SIGN
3340 Se24@ 1 1S ALREADY IN THE BUFFER
3341 56260 ocx n JPOINT IN FRONT OF THE NUMBER
3342 56264 MVI Hymzt JPUT IN THE PERCENT SIGN
3543 56300 RET JALL DONE==RETURN FROM FOUT
3344 Se32u FMERE TU PRINT A SNG IN FIXED FORMAT==FIXED POINT NOTATION
3345 56348  FFXSFx: MOVRI  226,016,033,312 JGET 1E16, CHECK IF THE NUMBER 1S T0O BIG
3346 56360 CALL FCOKHP
3347 56380 JP FFXSD0 JIT 1S, PRINT IT IN FREE FORMAT WITH A % SIGN
3348 Seq@u Lxi 0y 6%400+2+SCO0E JSET UP FLAGS FOR SNG ==
3349 56420 ID = NUMBER OF DIGITS TO PRINT IN A SNG
3359 56448 1C 8 2 (THIS I8 FOR THE COMMAS)
3351 56460 JHERE TO ACTUALLY PRINT A SNG OR DBL IN E NOTATION
56480  FFXSDCE FSIGN ISEE IF WE HAVE ZERO
56500 CNZ FOUTNY 11F NOT, NORMALIZE THE NUMBER SO ALL DIGITS TO
56520 ] BE PRINTED ARE IN THE INTEGER PART
56540 POP H JGET THE BUFFER POINTER
56562 POP 8 JGET THE FIELD LENGTH SPECS
———%56588 pL} FEXXVS 700 DIFFERENT STUFF 1F SR EXPONENT IS NEGATIVE

56600 JHERE TO PRINT A NUMBER WITH NO FRACTIONAL DIGITS

56620 PUSH JSAVE THE FIELD LENGTH SPECS AGAIN

56640 MoV ISAYE THE EXPONENT

56660 MoV PWE HAVE TO PRINT LEADING ZERUS IF THE FIELL
56680 suB ] HAS MURE CHARACTERS THAN THERE ARE DIGITS IN
Se7ea Sug } THE NUMBER

56720 cF JFOUTZS WILL LATER SUPPRESS THEM

56740 MOV ¢ JSET UP THE CUMMA COUNT

56760

56780 Mo FWE NO LONGER NtEu THE NUMBER WE SETUP IN E
56800  FFXXvit JREUUCE A MOD

50820 IN

56840 JADD 3 BACK AND ADD IN 2 MORE FOR SCALING
56864 JCHECK IF WE HAVE TO USE COMMAS AT ALL
56880 JSETUP THE DECIMAL POINT COUNT

56980

5692¢

56940 117 GUES IN 8

56960 JSAVE SNG OR DBL AND EXPUNENT INFORMATION
56980 JCONVERT THE NUMBER TO DECIMAL DIGITS

57800 JGET THE SNG OR DBL AND EXPONENT INFO BACK
57024 3 JPUT IN ODIGITS AFTEK THE NUMBER IF IT

57040 1 1S BIG ENOUGH, HEKE A=@

57060 C ITHERE CAN BE COMMAS IN THESE ZEROS

57880 0 JGET THE FIELD LENGTH SPECS

STie@ FHERE AsQ

57120 JPRINT A DECIMAL POINT IF NECESSARY

S7140 R A JSEE IF WE SHOULD PRINT SOME ZEROS TO FILL IN
57100 I THE DECIMAL PLACES
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57160
571200
57229
57240
57260
5728@
571380
57320
57340
57368
571580
57400
57420
57440
57469
57480
57589
57520
57540
57560
571580
57600
S7eee
57640
57660
57680
S517e¢
51720
57740
57769
57780
57880
5782¢
57842
57860
57880
57900
57920
57940
57960

58020

38080

FFXXVS?

FFXxver

FFXXV31

FEXXV42

FFXXVS1

FFXXVe?

Jup FouTTS 160 CHECK THE SIZE, ZERD SUPPRESS, ETC, AND
7 FINISH THE NUMBER

JHERE TO PRINT A SNG OR DBL THAT HAS FRACTIONAL DIGITS

noy EsA JSAVE THE EXPONENT, WE DON'T NEED WHAT IS IN E

MOV A, C JOIVIDE BY TEN THE KRIGHT NUMBER OF TIMES SO

URA A I THE RESULT WILL BE ROUNDED CORRECTLY AND

cNZ DGRART } HAVE THE CORRECT NUMBER OF SIGNIFICANT

ADD E } DIGITS

PUSH PSW JSAVE THIS NUMBER FOR LATER

[0 FiNDLlv I1THIS IS THWE DIVIDE LOOP

N FFXXV2

Hov A E JWE HAVE TWO CASES DEPENDING ON WHETHER THE

ADD 0 ) THE NUMBER IS ,LT, .1 OR NOT

Moy ArB

L] FFXXV3
JHERE TQ PRINT NUMBERS ,GE, .1
suB o JPRINT SOME LEADING ZERUS IF THE FIELD IS
sus E } BIGGER THAN THE NUMBER OF DIGITS WE WILL
FOTZER 7 PRINT
PSW IWE DON'T NEED THE NUMBER wE SAVED BEFORE
ByE JGET ALL THE PERTINENT INFO IN B,C
] ISAVE THE EXPONENT AND "C* IN FIELD SPEC
AE JSET UP THE DECIMAL POINT CUUNT
D

A
8,4
A0 JSET UP THE COMMA CUUNT

JTHESE 2 INSTRUCTIONS MAP 6 TO 4
2 1 AND L6 TO 2

E
ruu1:c JCHECK IF WE HAVE TO DO THE CUMMA THING
FFX; lcuuvhﬁr THE DIGITS AND DO THE TRIMMING UP
IMERE TO P»LN! A NUMBER LT, ,i
Ll FOTZE 1PUT AI.L ZEROS BEFORE THE DECIMAL POINT
AyC iSA c
FOuTOP 'Fur IN A DECIMAL POINT
Con IRESTORE €
PSw JGET THE NUMBER WE SAVED
FFXXVA JDECIDE HOW MANY ZERDS TO PRINT BETWEEN THE
A ) DECIMAL POUINT AND THE FIRST DIGIT WE WILL
& ¥ PRINT, HERE THE FIELD IS BIG ENOUGH TO
! HOLD ALL THE DIGITS
160 PRINT THEM
JHERE WE HAD TO DIVIDE BY TEN S0 THE FIELD
1 18 SMALLER THAN ALL SIGNIFICANT DIGITS IN
A i THE NUMBER
FUTZER IPRINT THE ZEROS
E JSAVE THE EXPONENT IN B
ISAVE EXPONENT AND THE "C" IN THE FIELD SPEC
JZERO THE DECIMAL PLACE COUNT
12ERD THE COMMA COUNT
JCONVERT THE NUMBER TO DECIMAL DIGITS
JGET THE EXPONENT AND FIELD SPEC BACK

run BASIC MCS 8882 GATES/ALLEN/DAVIDOFF MACRO 47(1135) 06309 27=AUGeTS PAGE L3=14
AC FLOATING POINT OUTPUT ROUTINE

23=AUG=64 Qbi08

58240
58260
58280
58300
58322
58340
58360
58380
58400
ELTED]
58440
58460
58480
58500
58522
58540
58562
56580
58600
58620
58640
58660
586080
58704
58720
58740
58700
58782
58800
58820
58840
58860
58884
58960
58924
58940
58962
58960
59200
59ez20
59042
59060
590880
59180
5912@
59140
59160
59182
592890
59220
59240
54260
59280

FEXXVT3

FEXIFLS

FFXFLVS

FFXSFLS

5
FFXLVLS
M

ORA E JCHECK IF WE HAVE TU PRINT ANY ZEROS AFTER
} THE LAST DIGIT

47 FrXXVT JCHECK IF THERE WERE ANY DECIMAL PLACES AT

ADD 0 JPRINT SOME MORE TRAILING ZERUS

UCR A

cP FOTZER

Jnp FOuTTS JTFINISH UP THE NUMBER

JYHERE WERE NU UECIMAL PLACES, IGNORE ALL DIGITS AFTER THE DECIMAL

FPOINT

LALD TEMP2 JTHE END OF THE NUMBER IS WHERE THE DP IS

JHP FOuTTS TFINISH UP THE NUMBER

JHERE TO PRINT AN INTEGER IN FIXED FORMAT==FLOATING POING NOTATION

PUSH H JSAVE THE BUFFER POINTER

PUSH 0 FSAVE THE FURMAT SPECS

CALL CONST JICONVERT THE INTEGER TO A SNG

POP o JIGET THE FORMAT SPECS BACK

PUP H JGET THE BUFFER POINTER BACK

XRA A FSET FLAGS TO PRINT THE NUMBER AS A SNG
FFALL INTO FPXFLV

JHERE TO PRINT A SNG OR DBL IN FIXED FORMAT=FLOTATING PUINT NOTATION
FFXSFL 1IF WE HAVE A SNG, SET THE RIGHT FLAGS
E 20 puE HAVE A DBL, GET HOW MANY DIGITS WE MAVE
1000,001 pLxr B" OVER THE NEXT TWO BYTES
E,b FWE HAVE A OBL, GET HOW MANY DIGITS WE PRINT
JSEE IF WE HAVE ZERO
FOUTNY #IF NOT, NORMALIZE THE NUMBER S0 ALL DIGITS TO
} BE PRINTED ARE IN THE INTEGER PART
H JGET THE BUFFER POINTER BACK
JGET THE FIELD LENGTH SPECS
ISAVE THE EXPONENT
JTCALCULATE HOW MANY SIGNIFICANT DIGITS WE MUST
| PRINT
JSAYE THE "C" FIELD SPEC FOR LATER

JGET THE FIELD SPEC

JSEE IF THE SIGN I8 A TRAILING SIGN
JSET CARRY IF A IS ZERO

ISET 030 IF WE HAVE A TRAILING SIGN
1 0=377 IF WE DU NOT

JSET CsNUMBER OF SIGNIFICANT DIGITS YO PRINT
11F WE HAVE LESS THAN E, THEN WE HUST GET RID
} OF SOME BY DIVIDING BY TEN ANU ROUNDING

FSAVE THE "B"™ FIELD SPEC AND # OF SIG DIGITS
FSET THE DECIMAL PLACE COUNT

FTAKE INTO ACCOUNT IF THE SIGN IS TRAILING
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3494 59300 Myl [ JSET COMMA COUNT TO ZERO, THE COMMA SPEC IS
3495 59320 PuSH 0 1 IGNGRED, SAVE TRAILING SIGN INFO
3496 59340 CALL Fourcy JCONVERT THE NUMBER TO DECIMAL DIGITS
3497 59360 POP 0 IGET THE TRAILING SIGN INFO BACK
3498 59380 POP 8 JGET # OF SIG DIGITS AND "B" FIELD SPEC BACK
3499 59480 Moy AC IPRINT TRAILING ZERUS IF THE FIELD LENGTH IS

i ff"“uam suB E J LONGER THAN RHEENUMBER OF DIGLITS WE CAN PRINT

39440 cP FUTZRC JTHE DECIMAL POINT COULD COME OUT IN HERE

59460 POP PSW PGET THE "C" FIELD SPEC BACK

59460 cz FOFX1S §1F C=@, THE LAST THING WAS A DECIMAL POINT,

59500 I S0 IGNORE IT, ALL WE CARE ABOUT IS THE

59520 } "OCX H" AND NOT THE "MOV MyB" AT FOFXIS

59540 PSW JGET THE EXPONENT BACK

59560 E ISCALE IT CORRECTLY

59580 5 8

59680 0

59620 B ISAVE THE "B" FIELD SPEC

59640 FUFLON JPUT THE EXPONENT IN THE BUFFER

59660 i JGET THE POINTER TO THE END IN (HL)

59660 1 IN CASE WE WAVE A TRAILING SIGN
74"‘697HB o FGET THE "B" FIELD SPEC IN Dy PUT ON AsRQSSIBLE

—t—=s9720 JuP FOUTTS pL_u.um.. SIGN AND WE ARE DONE
59740 18LR
59762 INORMALIZE THE NUMBER IN THE FIC S0 ALL THE DIGITS ARE IN THE INTEGER
59760 TPART, RETURN THE BASE 10 EXPONENT IN A
59800 JUJE ARE LEFT UNALTERED
59820 FOuTnv: PUSH 0 ISAVE (DE)
59840 LOA VALTYP JGET wrAT KIND OF VALUE WE HAVE
5986@ CPI a
59862 Jnz FOUTND IWE HAVE A DBL
59900 INORMALIZE A SNG
59920 XRA A J1ZERO THE EXPONENT
39940 PUSH PSW ISAVE 1T
59960 CALL FUUNSC 1S THE FAC TOO BIG OR TOO SMALL?
59980  FOUNS§3 MOVRI  221,103,117,370 lGEi 99999,9499 TO SEE IF THE FAC IS BIG
62000 CALL FCamp 1 ENOUGH YET
6v222 JPO FUUNS3 J1T IS, WE ARE DONE
60042 POP PSW JIT ISN'T, MULTIPLY BY TEN
60060 CALL FINHLY
60880 PUSH PSH ISAVE THE EXPONENT AGAIN
60100 JMP Fuuwsl INOW SEE IF IT 18 BIG ENOUGH
6120 FOUNS2: POP ITHE FAC I8 TOO BIG, GET THE EXPONENT
60142 CaLL VINDH IDIVIDE IT BY TEN
62160 PUSH PSW ISAVE THE EXPONENT AGAIN
CALL FOUNSC ISEE IF THE FAC IS SMALL ENDUGH
FOUNS38 POP PSW JWE ARE DUNE, GET THE EXPONENT BACK
[LTEED) POP 0 IGET (DE) BACK
RET 1ALL DONE
FHERE TO SEE IF THE FAC I8 SMALL ENOUGH YET
60280  FUUNSCI MOVRI  224,164,843,367 JGET 999999,499 TO SEE IF THE FAC IS TOO BIG
CALL Feamp

MATHPK r.)n BASIL MCS 8080 GATES/ALLEN/DAVIDOFF MACKO 47(113) Qeied Ei-Auu-Ts PAGE 13=16
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3547 60322 POP H JGET THE RETURN ADRESS OFF THE STACK
3548 6ulay JPO Fuunsa 11T IS 7100 BIG, MAKE IT SMALLER
3549 6u36@ PCHL 11T IS SMALL ENOUGH, RETURN

3550 60350 JHERE TO NORMALIZE A DBL NUMBER

3551 60480

3552 60420
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3553 60440  SUBTTL EXPONENTIATION AND THE SQUARE ROOT FUNCTION
3554 6ua6Q IFE EXTFNC, <
6u4bl JSQUARE ROOT FUNCTIUN === X=SGR(A)
60500 iWE FIRST SCALE THE ARGUMENT TO BETWEEN ,5 AND 2 BY LOOKING AT THE
60529 JEXPONENT AND USING SGR(M2" (24N))#2*NaSGR(M), THEN NEWTON'S METHOD
60542 718 USED TO COMPUTE SGR(M), THE EXPONENT IS SAVED TO SCALE THE
60560 JRESULT AT THE END,
60582 INEWTON'S METHOD FOR SQUARE ROOTH
60600 1 x(2)=A
bubed 1 X(NS1)B(XINI&A/K(N)) /2
60640 FSIGN JCHECK FOR ERROK CONDITION
bubbd JM FLERR JCAN'T TAKE S@R OF NEGATIVE NUMBER
60680 RZ §  ©=SQR(Q)
60700 X1 HpFAC ISCALE ARGUMENT TO BETWEEN ,5 AND 2
60720 MUV Apt IGET EXPONENT
60740 JGET EXPONENT OF SCALE FACTOR
6uT6@ JUSE  SGR(Ma2"(2wN))=2"N#SQR (M)
60780 5 PSAVE IT
60808 H ISAVE POINTER TO EXPONENT
60820 PSET EXPONENT OF SCALED DOWN NUMBER
60842 R
60860 My A JREFLACE IT
60880 FSAVE A
60900
6092¢ JSET ITERATION COUNT
6094¢ TSAYE COUNT
60960 ISAVE X(N)
60960 JTCOMPUTE A/X (N)
61000 MOVRM JGET A IN THE REGISTERS
61020
61042
61060 PADUD IN X(N)
61080 JOIVIDE BY 2
61100
61120 JGET GOUNT
61140 A JARE WE DONE?
61160 i INO; DO MORE ITERATIONS
61180 JYES, SET EXPUNENT OF ANSWER
61200 JGET SCALE FACTOR
61220 JCONVERT TO AN EXPONENT
61240 1ADD EXPONENT IN
61260 IREPLACE EXPONENT
61280 JALL DONE

61340 1IFN EXTFNC, <
51360 J8UBROUTINE FUR FPWR, ATN
P02340! BA1008 @0OLA41 61380 PSHNEG! LXI HyNEG
Vo234l Qovuee oe1iTs*
@e2342* ap@ove Qe2327°
002343" Yolove 00343 61420 ATl ISWITCH RET ADDR AND ADDR OF NEG
002344° 01000 ©PAIS1 61422 PCHL JRETURN, THE ADDRESS OF NEG IS ON THE STACK

JGET THE ADDRESS OF NEG
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3606
3607 61480 1SQUARE RUOT FUNCTION
3608 61509 iwE USE SWR(X)=x",S
3689 BE2345° PE10ER  0EO315 61520 CALL PUSHF JSAVE ARG
3618 0823467 VPULVY BV128S*
3611  @u2347* @pAvee @Buas4)’
3ole @@235e* 0@ludb  @wevdl 61540 X1 HoFHALF 1GET 172
3613 @02351* @peoea wevasie’
3614  @u23S2* Gpnesa @Vas4e’
3615 @02353° dnlevn Acesls 61564 CALL MOVEM ) SGR(X)EX",5
3616 0@2354° PAVevE Qvie2e’
3617 @U2355* opeeer @wass5L’
@02350' dpleve 0LEs0L 61588  FPWRTI POPR JGET ARG IN REGISTERS, ENTRY TO FPWR IF
002357° Paleda Qwos2L
6l600 ] ARGUMENT IS ON STACK, FALL INTQ FPWR

61660 JEXPONENTLATION - Xy
616802 INgB, ©%@s}
61700 JFIRST WE CMECK IF Y=@, IF 50, THE RESULT IS 1,
61722 INEXT, WE CHECK IF xX=@, IF 50, THE RESULT IS @,
61740 FTHEN WE CHECK IF X IS POSITIVE, IF NOT, WE CHECK THAT Y IS 4
61702 INEGATIVE INTEGER, AND WHETHER IT IS EVEN OR 00O, IF Y IS A NEGATIVE
61788 FINTEGER, WE NEGATE X, IF NOT, LOG WILL GIVE AN FC ERROR WHEN WE CALL
61800 JIT, IF X I8 NEGATIVE AND Y IS 0DD, WE PUSH THE ADDRESS OF NEG ON THE
61820 JSTACK SO WE WILL RETURN TO IT AND GET A NEGATIVE RESULT, TO COMPUTE
61842 FTHE RESULT WE USE XTY=EXP(Y~LDG(X))

00236¢° 001062 @EA3ST 61860 FSIGN FSEE IF Y IS ZERO

0¢2361* Valesa @uesie 61880 Jz ExP 11T 18, RESULT 18 ONE

002362* 0oRRRR Bu2452*

002363" GoOeGE QU2354*

Bo2364" ealoen wue17e 61900 MoV AyB JSEE IF x I5 ZERO

202365¢ @01000 Q0267 61920 ORA A

Q02366 V01008 BUB312 61940 Jz ZERO® 11T IS, RESULT IS ZERD

B02367* @odeee @QualT4’

@¥2370° @0Mp0p Bv2see’

Vee371* velvbe wees2s 61960 FSAVE X ON STACK

B@2372° 001000 @WB3AS

BU2375¢ BA1060 AURIT1 61980 Ay JCHECK THE SIGN OF X

802374* 901080 ©@0A366 62020 11 JTURN THE ZERO FLAG OFF

202375° Q0dea0 0weiTT

@ve3ret @eloew A0R315S b2e2a MOVKF JGET v IN THE REGISTERS

©e2371¢ 200060 2@140°

@o24Re* 200000 Bv2seT*

0e2401° B@lBe0 BeB362 FPaRL IND PROBLEMS IF X IS POSITIVE

Be2402* dpopee @ov2422"

002403° Ve@RR0 BV2377"

892404* a1e0e BUBS2S FSAVE Y

B02425° 091000 0EB3LS

802406¢ 021000 QEAS1S FSEE IF Y IS AN INTEGER

232427° 2p0sce 2014457

Peozaie? pe@URd Pe240e’

Qo2al1" velPBE @Bb@sel FGET ¥ BACK
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3659 9@2a12* A019@8 VL0521
3660 002a13' AB1OMR ©BEVI6S 62120 PUSH PSW JSAYE LO OF INT FOR EVEN AND ODD INFORMATION
3661 0@2414' Qploee Qe@3LS 62142 CaLL FLOMP ISEE IF WE HAVE AN INTEGER
3662 002415 Qpe0pe 01317
3663 0V2416* BpAGUR BL2ART"
3664 ©@2417° A01088 VLO341 62160 POP H JGET EVEN=ODD INFORMATION
3665 Q02420 dolvee ve@1T4 62182 Moy At JPUT EVEN=QDD FLAG IN CARRY
3666 Q02421 veloee Qew3T 62280 RAR
3667 02422 DA1e0R Q0@341 62220  FPWRiE POF H JGET X BACK IN FAC
002425" 91000 REAU4L2 62240 SHLD FACm] FSTOURE HO'S
02424’ TTTTTT TITITI
0u2423° 0pe0Re ©VB2415'
9U242e? Polove 080341 62260 POF H JGET LO'S OFF STACK
202427° 001009 BLOV4C 62280 SHLD FACLO ISTORE THEM IN FAC
0B2430* @PORR 2B1454%
@B2431* ApBoBe QE2424°
@u2432* deloge QEAS34 62300 cc PSHNEG INEGATE NUMBER AT END IF Y WAS 00D
B02433' 20R00R AV234P*
A02434° 0aBERE VE2430’
VY2435¢ Vp1ove ©Pe@314 62320 cz NEG JNEGATE THE NEGATIVE NUMBER
Qu243e’ Qoe@0PE PE1175°¢
002431° B0B0LE ©PR43S’
002440° AB10VE VB3R5 62340 FPWR21 PUSHR ISAVE Y AGAIN
@@2441° dpleve @vases
vR2442* 981088 ©LPA315 62360 CALL JCOMPUTE  EXP(Y#LOG(X))
Qu2443® vobwed @eo421’
0B2444° PoP00E V24367
0P2445* 2gluve 0ea3Q) 62380 POPR FIF X WAS NEGATIVE AND Y NOT AN INTEGER THEN
Qe244s’ eeleee owvs2l
vpasaqrt seleee @oasis 62400 CALL FrULT> § LOG WILL BLOW HIM OUT OF THE WATER
PU2450" Qeduve QLoS1T’
P02451" DRUAR0 AB2443*

b2d4z2e 1 JMP ExP
62440
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3693 62460  SUBTTL EXPONENTIAL FUNCTON
3694 62482 IFN EXTFNC, <
3695 62500 iWE FIRST SAVE THE ORIGINAL ARGUMENT ANU MULTIPLY THE FAC BY L0G2(E)
3696 62520 JTHE RESULT IS USED TO DETERMINE IF WE WILL ‘GET OVERFLOW SINCE
3697 62549 JEXP(X)32" (XaLOG2(E)) WHERE LOG2(E)=LOG(E) BASE 2, THEN WE SAVE THE
3698 62360 FINTEGER PART OF THIS TO SCALE THE ANSWER AT THE END, SINCE
3699 62580 F27Y82~INT(Y) %27 (Y=INT(Y)) AND 2"INT(Y) IS EASY TO COMPUTE, S0 WE
3100 62600 FNOW COMPUTE 2% (X#LDG2(E)=INT(XaLOG2(E))) BY
5701 62620 FPALN(2) # (INT(X#LOG2(E))*1)=X) WHERE P IS AN APPRUXIMATION
3702 62643 JPOLYNOMIAL, THE RESULT IS THEN SCALED BY THE FOWER OF 2 WE
3703 62660 FPREVIOUSLY SAVED,
3704 w@u2452* Qeleew ©eRs1S 62680 E CALL PUSHF FSAVE ARGUMENT
3705 @e24a53° @peede 00ledd”
3706 0U2454° VPLOVE VU450
3787 @02aSS’ Baleee @BALAL 62700 MOVRI  201,870,252,873 IGET LOG(E) BASE 2, CACULATER
3res @v2as5e' vavpen weAeTe
3709 002457* 000000 @LAcel
3719 ©02460" 0@LEPE BBOLRL
3711 002461° 00B0Ra VLTS
3712 0©v2462* vooowa wvdeSe
3713 ¢@2463" @dolede 002315 FHULT INTC(ARG/LN(2)) = INT(ARGWLOGZ(E))
3714 ©02464' 0EBEAD 0ERS1T*
3715 082465° BeBORY BU24S3’
3716 002466’ valewa BURETe FAC FCARRYSD IF FAC IS 700 BIG
3717 B02467° @0UQR0 Q01446
3718 0024707 Bo@0R0 bL2464’
3719 ©02471* 9p1ede ©ve3T6 210 1 1.E, IF ABS(FAC) ,GE, 128
3726 ©@@2472° B0A08D @QUR210

vv2arst doleeo evos2e L MLOVEX 11T I8 TO0 BIG

BBR4T4’ Gp0ReB QLeT3"

2024757 202000 @646 "

BU24T6* 8106 BEB31S P18 ARGUMENT TOU BIG?

202471’ wo@vRR 01445

PB2500* 2p0eee Av24T4*

©e2581" @0l0ev @ed3d6 JCHECK FOR OVERFLOW

092502¢ @pACER 0BV

0@2505* 201080 V@36

©82504* 2p0PeR @vALaR

Qe2sw5S’ geluee wvasle MLOVEX PWE MAVE OVERFLOW]!

Bu2506" BodPAR AB1OT3"

082507¢ 29200 AL24TI*

0E2510° V@180 VEB36S PSW FSAVE SCALE FACTOR

B@2511° 201000 @uACAl HyFONE JADU ONE TO THE NUMBER

Qe2sie’ Podewe w@vadde”

B62513° Qodpen @vasSe6"

Pe2S14° Paluel 0vasl> FADUS

©02515' 200008 B0AVA3

B22516* 00OUE8 PU2S1e’

Quasy17* eeleee oeeas1s 4 MULLN2 FMULTIPLY BY LN(2)

@ues520° @pdane oQvasee”

0025217 PRRDAD QUaS1S”

Qua522° BA10A0 AUVl FGET SCALE FACTOR OFF STACK

@22523° 221020 06a301 62988 JGET ARGUMENTY




MATHPK
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3748
a7
3748
3749
37150

MATHPK
Fa

3199

FOR BASIC
MAC

apasaa’
wpasas’
Qpes26*
92527
avesse”
@vas3y’
aeas3a’
Ap2as33’
R2534°
wpasss’
Jeasie’
@uas3r’
auesae’
ae2sayr’
Qves42’
apasas*
Q02544°
agesas”
LLEET TS
av2s4r*
2559’
aeesst”

uassa’
vo2s5s*
@e2ss54°
222555
Qeasse’
peassr’
22560
2@2561"
¢pese2’
002565"°
902564"°
202565°
222566
avaser’
aeasre’
Q6as5TL*
a2s7e’
upasTs*
auasT4’
AvasTs’
a0es7e"
av2s577"
2026007
vo2enl*
Qoasaa’
B02605"
va2604"
auesas”
avaene’

FOR BASIC
MAC

LEETT A
neasie’
aeeell”
Qe2ete”

mCS 8089

23=AUG=b4 86308

Baluee
0pluee
Qelooe
LETTLT)
LLLTIT)
LLRY 1)
LLCITLT)
Bpe0Re
201000
LELPTT)
LELTLT)
Baloee
©vEovRe
LLET T
Qaivee
eeoune
Q00vee
Cuioee
vR1069
@nlaee
000009
LLLITT)

[TTITT)
0poawe
202000
030000
200000
2p00a0
#p0080
020200
020000
0e2000
deeqde
LT L)
030020
09000
000200
Qpeaee
060000
020020
020UR0
2po02e
upoeae
030000
P
[CLLLT]
0p2000
0E00080
¥e2000
030000
(LI

HCS B@8a

@aeasal
060365
aeasis
@por17 "
Bv2s2a*
QU315
2e1175°
ovasar*
200041
auassa’
weas3e’
A0e315
o02632"
vues3s’
n0eB21
201477
ppabau’
2va381
ovaile
Qwo3es
000517
802543

20ae1e
@aeaiev
20aL56
avaze4
LITIELS
aeaied
aeBiLv
00RBESE
200167
200156
a000Ee
Bedc1v
200172
000346
aveesw
200052
200174
o0a12e
weeese
Beaase
abp176
000377
0va317
LITISA)
000177
Buauev
@00eL
LITELT)
002201

23=AUG=bd U618

LLLELT)
CELUTT]
apepee
CELULT)

BoBREY
LLLIET)
avaves
Qveeal

EXPONENTIAL FUNCTON

63200 PUSH
63020 CALL

65040 CALL

GATES/ALLEN/UAYIUOFF MACRD 47(1135) 06109 27=AUG=75 PAGE 15=1

JPUT SCALE FACTUR BACK ON STACK
ISUBTRACT ORIGINAL ARG

NEG

HyEXPCON JEVALUATE THE APPROXIMATION POLYNOMIAL

POLY

0, SCODE JMULTIPLY BY 2 = (Bel) INSTEAD OF JUST

B 7 ADDING IT TO THE EXPONENT SO FHULT
} WILL CHECK FOR EXPONENT OVERFLOW

Cr0
FruLT

TCONSTANTS FOR EXP

EXPCONG

EXPUNENTIAL FUNCTON

65800
63820
63840
63860
63880

FUEGREE
§ o=,000141316}

001329882

=, 80830136

224165735

=,1666653

+4999999

GATES/ALLEN/UDAVIDOFF MACRO 47(113) 2621@9 27=AUG=75 PAGE 1S5=2
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3804 63902 SUBTTL POLYNOMIAL EVALUATOR AND THE RANDOM NUMBER GENERATOR
3805 63920 IFN EXTFNC, <
3806 63940 FEVALUATE P(X=2)wX
3807 63962 JPOINTER TO DEGREE+] IS IN (HL)
3606 63969 FTHE CONSTANTS FOLLOW THE DEGREE
3809 04268 FCONSTANTS SHUULD BE STORED IN REVERSE URDER, FAC HAS X
3619 04020 iWE CUMPUTES
3811 04049 i CanXeCiwx® 3052!)( SOLJ'K"'O...OC(N}-l‘(EtN'l)
3812 002615¢ Baledd QU315 64062 POLYXD CALL PUSH VE
3613 ce2e14’ 0ogeen Q01205°
3814 @02e15’ 0oBU@w DB25SH0’
3815 62016’ Baleed BLoV2L 64280 X1 O, FMULTT TPUT ADURESS QF FMULTT ON STACK SO WHEN WE
3816 0@2617¢ A0MVAD 0UBS1S”
3817 0e2620* 000000  BUL14*
©Wv2e21* Uoleen @uRs2S 64162 ! RETURN WE WILL MULTIPLY BY X
Qege22’ @oleen @wE345 64129 L] ISAVE CONSTANT POINTER
082623° 001600 PUB31S 64140 ; TSGUARE X
©02624* 200000 DUL24L"
Qe2nas* woocer owvae1T’
@eze26* @plvéu @ER3LS 64160
@227 BoR0RR @BESIT’
VB2630* 808000 PE2624°
BU2631* 201000 VURs4L 64180 TGET CONSTANT POINTER
64200 TFALL INTO POLY

642690 JPOLYNOMIAL EVALUATOR
64280 JPOINTER TO DEGREE#] IS IN (HL), IT IS UPDATED
64300 JTHE CONSTANTS FOLLOW THE DEGREE
64329 JCONSTANTS SHUULD BE STORED IN REVERSE URDER, FAC HAS X
64340 IWE CUMPUTE:
64360 i Cﬂ'ﬂl!K‘CEKX'E*CS'X'3‘.-.‘C(N-H'X'(N'H‘L(N)II'N
v@2e32" 001000 QVA31S 64380  POLY:  CALL PUSHF 18AV
0e@2633' Qpoead 01zd5°
P@2634* Ao0RRED ouas2T’
o635 dpleva VBRL1Te 64420 Moy AyH JGET DEGREE
Q22636* 801008 0UEE4S 64429 INX H FINCREMENT POINTER TO rwsr CONSTANT
Bu2637* @0le0d 0UR31S 64440 CALL MOVFM JMOVE FIRST CONSTANT TO Fa
Qu2640* @pagea opie2e
002641° 800000 QB2633"
0B2642° 031000 BUBLYE 64460 X 1000, 006 IUHYI  B" OVER NEXT BYTE
002643* Q01000 PUB361 64488  POLY1: POP PSW 1GET DEGREE
VO2644Y 201000 VUB3QL 64500 POPR JGET X
082645¢ 201000 QUR321
Bieedb! Vplo60 LLDETS 64520 OCR PARE WE DONE?
VE26471° BP10AD  BUB31E 64540 RZ 1YES, RETURN
VB2650* BR10@D QUR32S 64568 PUSHR INOy SAVE X
@02651' @ploee BUBSES
CoeesSa’ eplove @UR3ES LLELT PUSH 5 ISAVE DEGREE
V026S535" 0p10BY BLD34S 64600 PUSH H JSAVE CONSTANT POINTER
002654° 0@l008 0OBS1S 64620 CALL JEVALUATE THE POLY, MULTIPLY BY X
V02655¢ BRQPAY HER51T¢
Ao2eSe’ AvoBeY @uaed4e’
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3857 ©0@2657' Q21uAd MUB3A1 64640 POP H JGET LOCATION OF CONSTANTS

3858 (Q02e60* 0zleee ewR31S 466l CALL MOYRH JGET CONSTANT

31859 0@2661° QpRDEE NE@leds*

3860 002662° BPAVEY PUR6SS*

386y 64680 PUSH H JSTURE LOCATION OF CONSTANTS SO FADD AND FMULT
Qo2e63* Vplupe  BLD34S
Bo2esd’ 2810pe PPBSLS 64700 CALL FADD 7 WILL NOT SCREW THEM UP, ADD IN CONSTANT
002665 QpARVR BURERS"
Q02666" N0RLEE @02661°
Bo2667* Pp1080 POP H JMOVE CONSTANT POINTER TO NEXT CONSTANT
Do26T6" @81002 Jnp ISEE IF DONE
LLECY SN -I'1T.I'T]
Q02672 BEALEE @02665°

FPSUEUO=RANDOM NUMBER GENERATOR
71F ARG=@, THE LAST RANDOM NUMBER GENERATED IS RETURNED
71F ARG LT, @, A NEW SEQUENCE OF RANDOM NUMBERS 15 STARTED
} USING THE ARGUNENT
770 FURM THE NEXT RANDOM NUMBER IN THE SEGUENCE, WE MULTIPLY THE
FPREVIOUS RANDDH NUMBER BY A RANDOM CONSTANT, AND ADD IN ANOTHER
FRANDOM CONSTANT, THEN THE HO AND LO BYTES ARE SWITCHED, THE
FEXPONENT IS PUT WHERE IT WILL BE SHIFTED IN BY NORMAL, AND THE
FTEXPONENT IN THE FAC SET TO 200 SO THE RESULT WILL BE LESS THaAN 1,
FTHIS IS THEN NURMALIZED AND SAVED FOR THE NEXT TIME,
FTHE HO AND LO BYTES WERE SWITCHED SO WE HAVE A RANDOM CHANCE OF
FGETTING A NUMBER LESS THAN OR GREATER THAN .5
ao2eTs’
LENGTH=Z, <
B02675° delude  PLOSST FSIGN» IGET SIGN OF ARG
LENGTH=2, <
CALL VSIGN JGET THE SIGN OF THE ARG
PUSH PSH JSAVE THE SIGN
cH FRCSNG J1F 1T 18 NEGATIVE, FORCE IT TO BE A SNG
HVI Ay ) SINCE WE WILL USE IT
STA VALTYP JMAKE SURE THE RESULT IS "SINGLE PRECISION"
POP PS> JBET THE SIGN BACK
Ve2674° Oplove QedsTe Jn RNDL JSTART NEW SEGUENCE IF NEGATIVE
@az2e75' deeoee eea7as’
@0267e" BpBERAR P02671°
022877' @p1000 0BEBLAL 65260 LxI Hy RNDX JGET LAST NUMBER GENERATED
Ve2700* BP0ERE V2752
@22701¢ Agevee ©e2675*
0u2702' @vloee V0315 65280 CaLL HOYFH
@varel’ dppeede weelz22z’
G274 pepoee wB2TE0’
VB2705° 0A10PE VD310 65300 RZ JRETURN LAST NUMBER GENERATED IF ZERO
65322 EXTFNC, <
65340 CALL FHULTS> JMULTIPLY BY CONSTANT A
65360 » EXTFNC, <
Ga2rae’ @oloee 0Qee3ls 65380 CALL HOYRH
Q027a7° 0p20P8 PE1243°
@veriet Gpovve QvaTos’




MATHFK
F4

3910
3911
3912
3913
3914
3915

MATHPK
Fa

3954
3955
3956
3957
3958
3959
3960
3961

ruw BASIL MCS 8280

202711°
wparier
0veT1s”
vear1at
Vo715
©82716°
LTEAAY
ve2r20t
eaarar’
va2722"
vg2725"
Q@274
vearas’
BuzT26"
Be2721*
0B2730°
ve2rs1*
wearia’
0e2733°
0e2734°
0e2735*
veaT3e"
0827371"
ve2740"
va2T4L"
aear42’
p@aras’
Beeraar
PB2745¢
oeaTas’
CEERETA
002750
B02751*

pearsa’
Be2753*
2027547
202755
802756°
@wayst’
@p2760"
wo2761"”

FOR BASIL MCS 8088

MAC

wearea’
duayes’
uneTe4”
QB2765°
Qudrse’
@Ba7eT’

Qu2r70"
Bae7vL”
ag2ar7e’
002775"
wazyrar
0ae775*
A02776"
eaarrit
0a3p00*
0@301"
03002 "
CCEEEER
2035004 °
@o3pes*
[PXTTTY
Buspar”
vespte’
vo3e11*
LEELI A
031t
vesn14t
203015*
CTETIC
vosaLi”
203p20°
Bolp2l’
eo3p2e2"
CEETEEM

23=AUG=64 26108

601000
LLTLTT]
eeens
oatove
dpeeea
CELLLT)
valeen
@peeen
[LITTT]
@pleen
egeeon
LLTTTT]
Baleoa
@oeeee
woReRRd
epioee
LECIT)
LERCIT)
Bgloea
QooceR
deleea
eoleew
eeleee
CLUTL)
duleee
eeonee
Qp@duee
ealnee
202000
eeaves
deleee
CLLLTT
CLETITS

aeoeew
Bpoves
CELTLTY
Q00080
LEETTTY
LEITIT)
vaowae
LELTLT)

ave31s
wbes17"*
aeaiar*
aceual
002650
018150
[TTTTS
ove106
CILELT
008315
000025"°
oparier
0ves1s
oeic4n’
euzizs’
ouR173
oue13l
200117
00R66e
008200
000655
000126
LLTITY
[PUECT)
QuRs1s
oud146"
ve2rze’
CITITE
oua7se”
au2ree’
aunses
duiesar
902745°

euolee
ouaser
Qw117
CILECT)
avR17e
@uol1e4
BeAveS
(IR

23mAUG=64 ABI0E

oelove
[LUTTT)
a00000
av1o0e
aneeven
aseuvoe

ap1009
a000ae
CLEETT)
anlvae
anepve
4povee
uelees
aneeee
Qnepuad
Q01000
[LLIET)
2peBaR
anioee
@nleas
vploee
CULTIT)
[TITED)
Aa1000
el
LELDTT
LLICED)
CELEET)
[ETTTT)
valeve
Galeve
dalevo
220000
LELETT

[PTTER
oesutot
0URTSL*
BPa315

oeaues’
auares’

PeR3ILS
Bo1205"*
ee2766"
Bvuonl
pUB1LL
BUOZRS
LLLTES
BUO335
aeeutt
aeesLs
ve1225°
ovarTL’
vee3al
LUETS)
ITEIE)
20e655 "
we3vee’
[ITEIE]
@e1205°
CEET
@eesLs
du16a4s”
wespie’
Qeésal
aves2l
aEes1s
Pueu1r”
vo3u1s’
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POLYNOMIAL EVALUATOR AND THE RANDOM NUMBER GENERATOR

65400

65428

65440

65468

65700
65720
65740
65760
65780
65800
65820
65840
65868
65880

SINE,

65900
65920
65940
65960
65960

660200

66220

660880
66le0
bol2e
66140
66160
66180
66200
66220

66240

66260

66280

66300

66320

RnODL

RNDX3

SUBTTL
1FN

SLNE

CALL FHULT>

MUVRI ~ 158,@5@,261,186 FADD IN CONSTANT OF ORDER 2% (=24,

Faou

MUVRF FSWITCH HO AND LO BYTES,

JGET LO

FPUT HO IN LO BYTE

PPUT LO IN HO BYTE

FTMAKE RESULT POSITIVE

IGET POINTER TD EXPUNENT

TPUT EXPONENT IN OVERFLOW POSLITION

TSET EXP SO RESULT WILL BE BETWEEN @ AND |

NURMAL INORMALIZE THE RESULT

HyRNDX ISAVE RANDOM NUMBER GENERATED FOR NEXT

MUVHF 1 TIME

JCONSTANTS ANU STORAGE FOR RND
JLAST RANDOM NUMBER GENERATED, BETWEEN @ AND 1

FRANDUM NUMBER OF QRDER 2%24

GATES/ALLEN/UAVIDOFF MACRO 47(113) @6309 27=AUG=75 PAGE 17
COSINE AND TANGENT FUNCTIONS

SINE, COSINE AND TANGENT FUNCTIONS
EXTFNC, <

JCOSINE FUNCTION

JIDEAS USE COS(X)SSIN(X#PI/2

Lxl HyPI2 FADD PI/2 TO FAC

CALL FADDS>
JFALL INTO SIN

ISINE FUNCTION

FIDEAY USE LDENTITIES TO GET FAC IN GUADRANTS I OR LV

JTHE FAC IS DIVIDED BY 2#PI AND THE INTEGER PART I8 IGNORED BECAUSE
JSIN(X+24P1) 8SIN(X), THEN THE ARGUMENT CAN BE COMPARED WITH PI/2 BY
FCOMPARING THE RESULT OF THE DIVISION WITH PI/2/(2%PI)ul/4,
JIDENTITIES ARE THEN USED TO GET THE RESULT IN GUADRANTS I OR IV,
JAN APPROXIMATIUN POLYNUMIAL I8 THEN USED TO COMPUTE SIN(X),

CALL PUSHF JOIVIDE FAC BY 2#PI

MOVRI  203,111,017,333 JAFTER DIVIDING BY 2#PI, RESULT IS

CALL 1 BETWEEN 2 AND 1

PUPKR

CALL

CaLL JOISREGARD INTEGER PART SINCE SIN

CaLL 7 18 PERIODIC WITH PERIOD 2%P1

FOPR

CALL Fsus

EXTFNC,<

Lxl B, 1TT#40@+SCOUE FGET 1/4
Hov D,C

MoV EsC

CALL F5UB>
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4pe7 66508  IFN EXTFNC, <
4268 V03024 BR1E0R @UeVdl 66528 Lx1 HyFRA JSEE WHAT QUADRANT WE ARE IN
4009 ev3n2>' Qpeede Qu3LT4*
4g10 @a3e2e6’' opeeaw aesuee’
4p11  @@3027° Gnlede 0LA3LS 66548 CALL F5uBS»
4g12 @03930° CpeeR @vRELLL*
4213 9¢3931° 0pPEPR B@3L2S*
42164 @o3e32* @gledn 0AvO3S7 66568 FSIGN
©03033* Goloee @e0ws? 66588 sTC FSET GUADRANT I FLAG
0U3034* 091000 OV@36E 66609 Jr SINY JFIRST GUADRANT, GET BACK ORIGINAL X
©03935¢ 0Y00PR @BU3LA4"
003036° 0p00AR BO3030°
©03037° valeve VLesLd 666208 CALL FAOLH FADD 1/2
003040° BoQ0RE W0EUER"
203041° 000ERD VB335’
Wu3Ra2* BULEAB  OLB3ST 66648 FSIGN
203043* Qalpen 0vecs! 66660 ORA JCLEAR CARRY
@03244° Dnledn ALE36S 66680 PUSH PSAVE QUADRANT FLAG
BU3Pa5S*" @oleve 0valed 66T0d (14 INEGATE IF IN GUADRANTS I, JI OR III
003046° 00BEAD 0V1175°
vose4i* va0eRe VL304C*
66720 EXTENG, <
66740 By177#40B4SCODE FGET 1/4
66760 0,C
66788 E/C
66808 CALL FADD>
66820 EXTFNG,
0@30507 Goledn dpALLL 66842 xI
203051 0a00BD ALI0TA4*
@RSpS2* BnPedd Vu3D4e"

M, FrRY JAUD 174, IN GQUADRANTS 1I, III

LLLTY ] } USE THE IDENTITY: SIN(PImX)®SIN(X)
66880 FIN GUADRANT IV, USE THE IDENTITY:
@93055° 201008 0QUE315 66900 CaLL FabD3> } SIN(Xw2#PI)8SIN(X)
P3pS54* 200000 QVAVAS®
V3555° 20000 BB3ESL®
283p56* 201000 QU361 66920 POP PSW JGET QUADRANT FLAG
©03aS7* dplede owe32d 66940 CNe NEG INEGATE IF IN QUADRANTS 11, ILI OR IV
V@360 80B00R 011757
Be3p61* BpBEPM DL3KS4*
66962  IFE EXTFNC, < JEVALUATE APPROXIMATION POLYNUMIAL
66980 CALL PUSHF ISAVE X
67200 CALL MOVRF FSWUARE X
67020 CALL FHULT
67040 CALL PUSHF ISAVE x=2
67068 Lx1 Hy SINCON
67080 CALL MOVFM JHOVE FIRST CONSTANT INTO FAC
67102 PUPR JGEY x"2
67120 MVl Avd JGET DEGREE
67148 POLYL: PUSH PSW ISAVE DEGREE
67160 PUSHR 1SAVE x=2
67180 PUSH H JSAVE CONSTANT POINTER
67200 CALL FHULT JEVALUATE THE POLY, MULTIPLY BY X2
er2z0 POP H JGET POINTER TO CONSTANTS

HATHPK FOR BASIC KHCS 80BO GLATES/ALLEN/UAVIUOFF MACRO 47(113) 08309 27=AUGwT75 PAGE 17=2
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Fi 23=AUG04 D6308 SINE, CUSINE ANU TANGENT FUNCTIUNS
d060 67240 CALL MUVRM JGET CONSTANT
LTS 67260 PUSH H ISAVE PUINTER
4pe2 672800 CALL FADD FADD IN CONSTANT
4063 67369 POP H IMOVE POINTER TO MEXT CONSTANT
4064 67320 POPR 1GET x=2
67340 POP PSk 1GET DEGREE
67360 DCR A 1SEE IF DONE
67382 JINZ PULYL INO, DO NEXT TERM
67400 Jup FRULTT> JMULTIPLY BY X AND WE ARE DONE
67420 EXTENC, <
@B3pee® @nl000 Ae0V4l 67440 LxI
003p65* A0P00E We3L20°
V83e64* DpEoRR 203060¢
AeSess® oplave QP3RS 67460 Jmp POLYX> § THE APPROXIMATION POLYNOMIAL
Q03pe6’ dnovde oe2els*
00367" 0PB0RE 0PR3L6S"

Wy SINCON JCALCULATE THE SIN BY EVALUATING

67480 JCONSTANTS FOR SIN, COS
67500 EXTFNC, «

003¢T0* 00@VAE ©BO333 67520 333 P Plse

A03071° 0REORE BEOVLT 67540 a7

003072° V0EORE 2ed1L) 67560 111

P03p75¢ A0APRR PUORAL 67580 201

@03074° 0BEOWE PUOVAY 67600 228

003275° 0p20@0 20ALAE h7620 oue

Q03p76" APROAD QBOLE 67640 one

@03077° pR0dY @0e1T7 67660 177>

@o310e* 67688  SINCON:
67700  IFN

903100° GoBPOD VOELRS 61720 jDEGREE

A03121° 2P00RR dcéeTe 67740 er2 1 39,701067

9u3102° 0PR00 V@327 67760 327

©u3103* Qpeedr weeule 61780 @36

@03104* dueee vudele 67828 26

003105° 000020 00144 61820 144 =76,57498

893196° 00BOYd 0EALAL 67840 046

6eS187° BoRVeu GLRe3L 01860 231

@03110* NaBpea ovecal 61880 207

@e3111* apeeee 0vR13u0 679¢@ 150 81,608223

283112 200000 QBBE64 61922 264

Q83113° 200000 DBAVAS 67948 ©43

203114° 200000 060207 61968 207

203115¢ B0@RBA GOD3LL 67980 340 =41,34168

Q63116* 20000 002135 68008 135

0e311/* 200000 0QEB245 6802¢

223120* 20A000 P0206 68049

283121* 900000 0Qwd332 58062 6,283185

003122 20300 VeBL1T 68960

203125* 208000 222111 68100

223124 @o000d 2v02A3 68120

EXTFNG, <
>

65180 EXTFNC, <
68200 FTANGENT FUNCTION
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MATHPK
Fa

4113
4114
4115
4116
a7
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135

MATHPK
Fa

4138
4137
4138
4139
4180
4141
a142
4143
4144
4145
4146
4147
4148
4149
4158
4151
4152
4183
a154
4155
4156

FOR BASIL MCS 8080

MAC

LLEFEEM
ae3j2e’
oe3127°
ves130°
ue3131*
@ae3132°
dn3135°
Q3134°
203135°¢
ap3136°
Q03137°*
ea3140°
au3141°
@e3y42’
@e5145¢
@e3144°
A63145°
003146°
ne3147°
an3150*
203151°

FOR BASIL
MAC

ag315e*
Qe3153°
@a3154"
@03155°
@03156°
@357
@e3160*
o361’
00316e°
203163°
003164°
@03165¢
@u3160*
Ae3167*
we3176"
203171
ugsyre’
a051735*
Q23174"
Q03175"
a23176*
a03177°
[LEECTR
do32e1’
22320e"
@03203"
a23204"
LEEFTEN
Q23206
[LLELEA
aos210"
e3z11”
oeszaie’
Qos215"
Qv3214*
vos215*
uesaie’

@e3217°
ae3220*
Qus2a1*
[LErEl
vp322s’
oulaas’
d03z2as*
v3220"
vas22r*
003230"

23=AUG=b4 Bb108

LEUITERCTTESL)
200080 0L1205*
00AWeN DE3Le6"
Q01008  QBe31S
Quoeea oB2iTe*
epdpea we312e°
Aploes evelal
enipea V@34l
201008 0PEA51S
2eaver oeieas’
2pARe0  0@3131*
o108 PUQI5S
0a1000 VuA31S
e@oeea oeye2s’
©poeRe L3136’
@pleee @ave3is
208000 (0762
8@00ee ove31a2*
291068  BReses
2p00ed ©0LRES3’
000000 @03145°
MCS 808E

23=AUG=64 Bb308

201200
2pi0ee
000000
egaved
eoieen
200200
202020

ve10080

CELLIT
LELLIT]
200020
Apdeew
LEETTS
LELLIT)
LLIDLLY
dpo0ee
LELLLE]
LLLLIT)

auess?
@uesT4
[TTErTY
ve3150°
“0esT4
oB1175*
Qes154°
aeaure
op246T
av31s57*
aeasTe
avezal
CILExT
003205°
ou3162°
LTI
1004008
e3l6T*
eeelzl
PITIER
208315
Q6ge5s*
oa3ira*
vepeal
doou1L"*
0e3177°*
yeB34S
aveval
[TATER A
ae3zaa’
CLEE
Ouebys”
003206’
008041
oe3uTe’
LUITEEN
CTLERRY

BeRell
paglle
vuos2?
QuoeTs
QeR1Te
@oevpe
260156
PR
00175
eupsle

68220
68240

68260

6828¢
b83e@
68320

68340
68360

68380

68400

68428

TAN3

PAGE
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SINE, CUSINE AND

TANGENT FUNCTIUNS

FTTANCX)=SIN(X)/COS(X)
PUSHF

CALL FSAVE ARG

CALL SIN P TAN(X)®SIN(X)/CUS(X)
POP 8 FGET X OFF STACK

POP H JPUSHF SMASHES (DE)

CALL PUSHF

XCHG JGET LO*S WHERE THEY BELONG
CALL HUVFR

CALL cus

JHP FOIVT>
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ARGTANGENT FUNCTION

66440
68462
684830
68500
68522
68540

68560

68580

68600

68620

66640

28660
68680
68700

68720

68740
68762

68780

68800

66820

68860
66880
68900
68920
68949
68960
68980
6930@
69020
69042
69609

SUBTTL
IFN

ATNE

ATN2Y

ATNCON:

ARCTANGENT FUNCTION

EXTFNC, <

FIDEAS USE IDENTITIES TO GET ARG BETWEEN P AND 1 AND THEN USE AN
JTAPPROXIMATION FOLYNOMIAL TO COMPUTE ARCTAN(X)

FSIGN ISEE IF ARG IS NEGATIVE

" PSHNEG 71F ARG IS NEGATIVE, USEj

ch NEG ! ARCTAN(X)==ARCTAN(=X)

LOA FAC 1SEE JF FAC ,6T, 1

cPl 201

Je ATh2

Lx1 8,201%400+SCODE JGET THE CONSTANT §

MOV 04C

MOV E,C JCOMPUTE RECIPROCAL TO USE THE LDENTITY:
CALL FOIV J ARCTAN(X)®PI/2mARCTAN(L/X

Lx1 HeFsuBs TPUT FSUBS ON THE STACK SO WE WILL RETURN
PUSH H ) TO IT AND SUBTRACT THE REULT FROM Fl/2
LxI Hy ATNCON FEVALUATE APPROXIMATION POLYNOMIAL

CaLL POLYX

LxI H,PI2 7GET PUINTER TO PI/2 IN CASE WE HAVE TO
RET 1 SUBTRACT THE RESULT FRrOM PI/2
JCONSTANTS FOR ATN

1 JUEGREE

112 i J002866226

3a1

er3

112

ve2 P =,01616574

156

204

173

376 i 408290961
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4189 003231° POOVED @UB30L 65080 301
4190 0B3232° PAOUREY BRBEST 69180 257
4191 003233° 0peved 0wR174 69120
Y83234° 0E0RER U164 69140 »,07528964
603235* DEOREY @0RL6] 69160
9e3236° Q00000 0e0232 69180
Ue3237°" 2eeved bealTs 69200
V03240° 2000 A0BCR4 69220 P 1285626
v@3241° 2ORRD BUBLTS 69240
@e3242° opeeed oeove)3e 69260
Qe3243°' dpdcer @OR1TS 69280
PR3244° Ppo0e0 BLA310 09300 =, 142089
03245 200000 0eR1TT 69320
V03240¢ 280000 GvRC2) 69340
203247 Gpooee evelie 69368
@03250° @00e0 wvLRl4d 69380 » 1999355
A03251° 000000 0607 69400
Q03252° VE0REE AUR114 69420
983255% ©eRRRd 20176 69440
Au3254° Qpowde @uRl54 69460 5 =,3333315
@03253° Qpoveo eeez5e 69480
@03256" Ppeed BLQRS2 69500
003257 2pLEe 9eR1T! 69520
V03260 0PO0E0 BLREAR 69540
ve3261’ veones eeocel 69560
Qu32e2’ o00E0 Q0OE0U 69580
003263° 200000 QURERL 69600
69620
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az17 69640  SUBTTL SYSTEM INITIALIZATION CODE
69668  RADIX 10 FIN ALL NON=MATH PACKAGE COUE
69680 JTHIS IS THE SYSTEM INITIALIZATION CODE
69700 71T SHOULD BE LUADED AT THE END OF THE BASIC
69720  1INTERPRETER

69768  INTERNAL INIT

6988 EXTERNAL CROUyLINGET,QINLIN,READY,SCRTCH,STROUT,REASON, BUF
6982¢ EXTERNAL SNERR, OMERR , ILLFUN

145040 69860  FUNIOZ2<"D256470312>+~040+3CODE
Be3264" 69880  INITSA: BLOCK 10
Qe3276 epleve oveedl 09908 INITAT: LXI Hy AUTTXT
093277 000E0R QB4L3S’
P033p0° @NORVR GE32l4’
0e3301° @aloop QCA3LS 69920 CALL STROUT
w@33@2* vaReee Qo1iese
@03305¢ @p20e 003277°
093304° 69940 INITH
69968 1FN REALIO,
003304° 001000 ALO335 69982 IN 1
@e3305* @edeve wvevel
803306° 00le0d 0LE33S 10000 IN =vass ISEE WHAT KIND OF I/0 WE IS
P93307°* @oLeen @LesT?
083310 enleop @p@sab 10820 ANT *01p8 118 HE FUNNY TTY?
203311 0o0e0R 0pE1Ee
ve3312" doleee ouesie Toe4e Je NOTSIO
B03313° 00E0Q 0QE3343°
Q03314 000A0R Q033R2°
B@3315° AAle0R 0LeCdl 10260 HyFUNIOD
©93316° 202008 145040r
Pe3317¢ oooeoe GL3313°
203320° valedw 0vdv4e {PTIT) ChNLCA## 42
Au332 @o0000 0Qvevbex
303322 ©p0EVR WB331e*
B03323° 0a1e00 QAVAVAL 10100 My 0310
03324 @URA0R @031
©@3325* @elove avavd2 Teir29 SnLD CNLCAS##+2
Ve33207 @0R00R 0LAVARe
083327 @o0ede dv3sal’

JIGNORE GARBAGE CHAKACTER IN INTERFACE

10149 LENGTH, <
0233307 801000 @LEV4s 10160 nl
B63331" 200008 ARAIR4
3332t @olece eeavée Tuiee SHLD CNLCA4#e2>
P83333° @oRea0 QvAveex
V43334* Qoveve QLI326°

145082 702080  FUNIOz=5CODE+<~0256470312342
PE3335¢ 0100 @Lev4l 10220 LXI HyFUNID
223336° 800008 145022%
@03337¢ ooveed 0L3333*
@e3sqe’ Bpleed GPée4e Teaap Sl ChLCAI#ue2
@u3341* 20d0ed QReLEex

Hy"U304 JSUBSTITUE "CNZ"
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4270 @03342° V0PRAE Vu3sie’
4271 Q03343° 0VEle00 0UR333 To2ed NOTSIOD IN “uass
4272 Q83344 0EOGA0 GWB3TT
4273 M03345' BR1YAY PLB3A6 Te2sn ANI “040
4274 P033a6’ VedUn 0BOL4Y
4275 ©03347°' ooluve evws12 Te300 Ji NOTPIO
4276 Q203350° PaR@eR @w34e0’
4277 0V¥33S5L' 0e@@P2 03341’
4218 145202 To32a meu..cuntu 0256470312542
4279 Qu3352*' apleee 0@0RL4l To3a X1 HsFUNLQ
428u B03353° @odeve 14SwERw
PA3354° apoope ve3350*
PR3355' Pploee @RAV4AE Tesse S CNLCAZ#+2
PO33S6* ApRLeR QReVeRw
QU3I3ST® UpOVRE @BB3355¢
@a3360° oaleve QEQL4E Tu3s0 L1} H,70310
003364° OpoeRe QEVs10
003362 Onle0Q MowLd2 10400 SHLD CNLCA3+2
203365° Q0200 PEDRA2*
03364 QuduBl BR3356*

10420 LENGTH, <
©03365¢ Cplevn VOBLAE 70442 MVl Hy=0304
©03366° 0R0BAE VOESRY
0033677 091000 0V0IV42 10460 SHLD CNLCAG+2>
@03370* ouoe@e @eBLERR
BP3371°" Qudpae QE3s6s*

145001 70480  FUNIUZ35CODE+€"0256%°0312>+]
©03372* VplEMR AveL4l Tesee Lxl HyFUNIO
©03373¢ DOPBAB 145001
©03374¢ 0OBEAD V33T’

@03373* enieve Oveva? 10529 SHLD CNLCAL+2

0U3376° BoR00R ULQURER

8337V’ QUDEOR GE3STS*

LLETT-T 7@548  NOTPlO:>

293400¢ 221000 dwEEdL 1@560 LXI HySCODE+7D65535

0@3401* 802008 177177x

Qu3aed* eoveen wessTe’

VB3405* @010 0VELAe Te580 CURLIN## JIN CASE OF ERROUR MESSAGE
VU3404° GP0VOD BLAVARE

Q23405 vpMRRE VL340L*

023406’ 201200 0BAVAL 70600 LXI HyTSTACK JSET UP TEMP STACK
003407 PEVRED @P4315°

B03al6* @000 @u3apa’

203411° 201000 @0O5T1 12620 SPHL

vob341e* 001000 B@RLER2 70640 SHLD STRTOP#E

@63415* Qo0RED @OLLAGN

B03414" 2p0ee0 @R34AT*

Te660 CUNTRW, ¢
W03415° BA1ERD AVRERST Te680 XRA A
QuSale’ pploee BeBV6R 18700 STA CNTWFLE#>
Q63447 @oeade BUBCAlw
Q03420 @peuve @Q341s'

03421 velooe @RB3LS Tatee CALL CROO FTYPE & Ck
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4323 P@3422° D00EA0 QEOOOU
4324 B@3423' PpPEOR ©DE34LTY
ases 70740 3 STRING, <
4326 Q03424 PRlEGR  CBAU4]L 70760 LXI HyTEHPST##
4327 03625 000PBR BEALRew
4328 ©0300’ DpRwwe Qe34z2’
4329 @03427' V01000 BedL42 Tor80 SHLD TEMPPT#¥>
4330 003430' QAEeRe ©VEAVRYr
4331 003431 @peode @E3425¢
4332 10800 REALIO, <
A333  Qu3a3e’ V21006 BERLA) 70820 Lxl Hy MEMORY TASK HOW MUCH MEMORY AVAILABLE
4334  0@3435* D0PU0D Re4Ed3*
4535 @03434° oveone @B3430*
023455* @plovs 0E0315 70840 CALL STROUT ICALL THE STRING PRINTER
003436° 200L0 QE330er
9U3437¢ UBOORe Bo343S°
003440* Q21008 VEBSLS TuseR CaLL QINLIN JGET A LINE OF INPUT
203441 ¢ padevr BeEUREw
003a42* DpoeUe QB3436’
P03445* dBlove  weO32T 10880 CHRGET JGET A CHAR
003444* 001000 QUBSTE 10904 cr1 LI
©03a45" ggvece ovE1LL
203446° doloen Avesi2 Te92e Jz INITAT
203447* 000000 wL32T6'
093450 B0000R PBI4GLT
VeS4S1* B0le0d vB26T 70942
Pe3452' Boieee oue3de Te960 USEDEY INON ZERO, OONT USE DEFAULT
PB3455¢ Q00000 0w3sSEL*
BB3454¢ B000PD @U344T*
P03455¢ AP10ed @POLE4) Te9s@ Lxl HyLASTHR
ve3456’ Be@U0E QU4ST'
©e3457* 2pove0 AR34SS”
Wo3dee’ vplove eweeas Ti00@  LOOPMM: INX H
003461’ Qaleee weeeie 71020 MV1 Ay311
Ye3a6e’ 0p000e 20467
P0S463* RB1OYR BEB167 71040 MOy MoA
v034s4? vptave oeacrs 71068 CHP M
003465* Pplove QeVs0e Tie8a INT USEDEF
203466° B20008 0QE3515"
©23467¢ BPOOLE L3456’
003470° 091006 @UOLTS 71180 LCR A
Qe3a71* Qvleee 0©edle? 71129 MoV Hek
pasara* oeloee evevele 71149 CHMP H
B03a73" @plene w@ve3i2 71162 Jz LOOPMM
@a3474° dpRoRRe QE346E"
P03475% 200000 Qe3db6"’
B@3476* QV10BD BRA3G3 71168 Jup USEDEF
@03477* Qo0EOE QB3515*
003500’ QuovPe UL34T4!
@05501' 20locu @eeLal 71200  USEDES: HyBUF
203502° 000002 QU@LREY
©03505° 0Q0AVD QVIATI'
Qe3504° 201000 008315 Ti2ee LINGET JGET DECIMAL AMUUNT OF MEMORY IN [D,E]
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4376 B03585¢ 0PVEOC PEOLORs
4571 ee3see’ vgewvwe Ae3see’
4378 @03507° VR0l ©LEV6] 71240 ORA A
4379 @e3s51v’ oelewe neose2 71260 Nz SNERR JMAKE SURE HE HAS A TERMINATOR
4380 P03511' Q000PR VORLALW
4581 203512° VpRYOD @PU35R5’
@03515° VA1E08 BOBSS3 71280 XCHE
¢03S14’ OP1EAR BORUSS 71300 0Cx 7
203515¢ 0p10B0 BLRLUSS 71320 USEDEFT OCX H>
71340 IFE REALLO, <
71360 Lxl My SCODE+16190>
0@3516° PRLAGY QL2345 71380 PUSH H FALSO SAVE FOR LATER
©@351/° Palede QuRL41 71400 Lxl HeTTYRED
0e3520° enepen dedial’
@e3s21* eoveee Qu3SLL*
ee3szat ealece w00@s31s 71420 CALL STROUT
0@3523° 0pPeeR 0Qe3436w
0@5524° 0000eR Q0352¢¢
©e3525* @uleee QLeSLS 71440 CALL GINLIN
2@3526" @p0eo0 Qu34als
093527" @poeee 0du3523*
0O3530° @nle0p w327 71462 CHRGET
03531 @pleep Oce267 71480 ORA A
0e3532* 201000 @eA31e 71500 I DFLENT
Qe3533° 2pdcee QB36R4’
0O3534¢ Qaveow Q03526°
P83535° @ploee QeBL4l 71529 Lxl HyBUF
003536 000EPD @U35BN
Bu3537* Boeeow 0L353SY
0e3540¢ @olpee w0A3LS 11549 LINGET
P23541' Qooede QV3ISASe
@@3542* Po0OCRR QL3536
©e35457 ¢oledd @Be1T2 71560 A0
2035447 Aolevd woER6T 1158¢ A
083545° @oleva w@p@sR2 11600 TTYW
@@3546* @oecen av3Sir’
0e3547° @o0e0R 0U3541Y
V23550 @olevd UpEITS 71620 AVE
Pe35S1* Bplerd AvesTe 71640 16
Be3s552¢ @odevd weecal
@@3553* @oleee ouessz2 Ti660 TTYW
P@3554° PaRREA QL3SIT'
003555 ppawew V3546’
PB3556* @P1BER WEBLGR 71680 LINPT ## JOECLARE LINPTY EXTERNAL
@@3551' @paees 0QvREAVR
@e356¢' 0edeea VU35S4’
TiTed LENGTH, <
P03561° 0pl0RD QUdReR Ti7280 574 LINPT2#a»
003562 0000UA DROLBDA
@e3565f 0eACE@ VL3SST*
71740 STRING, <
003564 Quioeo 0QuRYsE TiTe@ 5TA LINPTS#y>
B03565" 200000 VrABAVH
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4429 wpe3see’ 20000l we3see’
4430 PB3567' @olvea weas2e Ti1780 MORCPS: Sul 14
4434 03570 2000@e BUALlG
4432 ©B3ST1 @pleed avas2e 71809 JINC MURCPS
Qu3sTe’ @goeea eR3S6T’
ee3s75¢ @goeea QuISes’
P@3574¢ 801000 0V23Re 71820 AD1
B@3575% B0DPA PLRY34
P23576¢ 83100 @BRLST 71840
0e3STI* 221e0d QVRVT4 71860 INR A
0e3en0? eolena evozal 71888 ADOD E
083621 Bol0ER@ @PALeR T1900¢ LiNPT4#®
Bo3spe* @000pD B0ALYVN
0036P3* GuOVEB  @U3STE’
LCELY T 71928  DFLENT:
71949 IFN STRING, < 1SET UP DEFAULT STRING SPACE
V3604 201000 QL1 T19e2 LI 0/ 8COLE+7D65536="050+1
003605 VpI0ED 177117+
003606 VPORME BUSbd2"
©e3enl* Colude @UAS4L 71980 POP H
0u3sle’ wo1200 PRBR4E 12000 SHLD MEMSIZER FSAVE IN REAL MEMORY SIZE
@a3611" Geover @eovdvr
V03612 VRORLR ©V3LES"
003613° 201600 PeBL4e r2920 $riLD FRETOP## ISTRINGS START FROM HERE DOWN
Qe3s14* 2ROBA0 BUBVERW
003615' PRUARR V3611’
@83616" Galugd @0@03Y T2040 DAD 0 FCALC STRBOT BY SUBTRACTING 20@ FROM STKTOR
wa3e17* Beloee @9d3ee Tede JNC OMERR IMUST BE POSITIVE
003620° VROUED BUDLDOW
V23621 0PREVE WB3614*
RAule22’ @olove @eouSS 72080 nex H FONE LOWER IS STKTOP
203623" eelove @0a34d Telee PUsH H> PSAVE IT ON STACK
Te12e IFE EXTENG, <
72140
72168 | FUNCTLION OELETION ROUTINE FOR 4K MACHINE
72188 ) TO ADD A NEW FUNCTION JUST UPDATE TBLOO
Te2e@
72228  ASKAGNI LXI Hy TBLDO FSTART OF FUNCTION TABLE
72248  LUPASK: PUSHM FPUT ON CANDIDATE FOR START OF FREE MEMORY
T22602 LXI 0, TBDASK FOONE ASKING?
72280 COMPAK
72300 Ji FINFUN 1YES, GET FIRST FREE MEM LOC
72322 FINTO [0, E] AND QUIT
72340 PUSHM FPUT ON MESSAGE LOCATION
72300 XTHL 7(H,L)=MESSAGE POINTER
72380 FPOINTER INTO TBLDO GOES ON THE STACK
712400 CALL STROUT FPRINT THE MESSAGE
7e42d CALL WINLIN ISEE WHAT HE HAS TO SAY
72440 CHRBET JSEE WHAT THE FIRST CHARACTER OF INPUT WAS
72462 POP o 1POP OFF POINTER INTQ TBLOO
72489 (131 wyw
72500 FINFUN: POP 0 1POP OFF CANDIDATE FOR START OF
72520 TFREE MEMORY
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qq82 72548 Ji HAVFNS JTHE WANTS IT SO WE ARE DONE
4463 72560 cPl LI FIF A BAD ANSWER
4664 72580 JINZ ASKAGN JHAKE HIM START OVEK
4485 72600 PUSHM FPUSH ON FUNCTION CALL
4486 72620 JLOCATION THAT WE FIX UP
ausy 72640 XTHL 7(H,L1=FIXUP PLACE
4088 72660 JPOINTER INTO TBLDO GOES ON THE STACK
4489 72680 LxI1 Oy ILLFUN JTHLIS I5 WHAT WE STORE
4490 72700 MOV MyE
489y iztea INK "
4492 72140 Mov M0
4493 72760 POP H FGET TBLOD POINTER
4494 72780 JmP LUPASK> 760 ASK AGAIN FUR ANOTHER FUNCTION
4495 72800 1FN EXTFNG, ¢
4496 R@3624" dplede WLEV4) 12822 ASKAGNT LxI H,FNS JASK IF WANTS SIN, CUS, ATN,
4497 @@3625° Pe000R Qv4wLE'
4498 0B3626° P00EER WB3b20"
4499 003627* 00l00@ AVBSLS 12840 CALL STROUT FTHE STRING
4500 0e3630* Goowen QEISASw
4501 P03031' 000008 DU36AS'
Bu3e32* 201608 AVA3LS 72800 CALL GINLIN
083633 PORRVE AL3526
Q03634 da0p0D @L363L*
Pe3635¢ @oleoe @vesat 72880 CHRGET
P@3636* B0L0G0 BLE3Te 12900 CP1 LA L]
0@3p37* Bpoe@d 0vAI3]
BB3640° @0lo0p AvEL21L 72920 Lx1 Dy INITSA FASSUME NOT DELETE ANY FNS
PE3641* BURROR VL3264"
V@3642’ WoRROR L3633’
P@3e43’ volode 0vesi2 72940 HAVFNS FYUP,
V3644’ B00E00 00371’
BO3645* PpBOAW QU36AL*
B@3646* 001000 AVASTE 12960 nan
Uu3647* WPR0ED ©Ee1BL
@03s50* Vplesa oves1Z 12980 OKCHAR
P03651° @o00Rw QLlcee’
V23652° 0PUCPD QL3644*
V3655 @P10e0 QUESTE 73800 G L
BR3654¢ Q0RVRD 0PB116
003655 021080 WC@sae 73220 ASKAGN
Q03eSe" @e@A00w vele24’
Q03657 VoO0UY VL3651’
@gloee @eeL4l 73248  OKCHAR: Hy ILLFUN JMAKE SURE BOMBS I1F TRIES TO CALL THEM
PAAVED  0PVYRV*
Q@gaves ow36Se’
Qpiluen QueL2l 13080 0, ATN
eeonée 003152°
0eA0ED B0366L"
01000 0QURL4R 730808 ATNFIX##
020020 @0RLORY
BpORED ©03664"
0pieen @eR3Te 73100 i "an JDELETE ATN BUT NOT SIN, COS?
003672 020000 ©0R10]1
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4535 @03673° dniope Pepsie 73120 Jz HAVFNS JTEST
4536 Q23674° 0P@URR BO3T12*
4537 903675° 0pR0RE BE366T*
4538 003670 Onlone @vaL4e 73140 CUSFIx##
©03677" V000V GUAVEDN
@03700° UPOELE VE36T4"
A05701¢ Q81008 VeAV4 73160 s TANFIX##
Qu3702" A000R0 QUALEO
0a5723" wpbuee 0e3eri’
903704° Q01002 ©@0L4E 73180 ] SINFIXNE
093705" 0POARE ©0ALEU*
003706* QpevRa we3TE2*
va37art eelose  evavel 73200 D,COS>
Qu3710* opeupe ee2762’
0B3711* @eQuUoe BE3TeS”
vas71* T32e0 HAVFNS T FTEXT ALWAYS PRECEDED BY ZERO
B3712* Q0106e ALBSSS T5240 XCHG FPUT BOTTOM OF HEMORY IN (H,L])
0u3713* 281000 @UAU6S 73260 MYI M0 ISTORE IT
003714° @ae0de @00LaD
BB3715° BB1000 BUOR4S 73280 INX H FINCREMENT POINTER
©93716° VolERE @vAL42 73308 8HLD TXTTAB## ISAVE BOTTOM UF MEMORY
B03717¢ Q00N BVALRUN
Qas72e* opewve 0e3ri0f
203721° @nlope BeA343 73320 XTHL
003722* 0olo0e 0LOVRl 73340 LXl 0, TSTACK
P03723% 00QUOE VUAS1S*
905724* Auevve VB3TLT*
903725* 201008 VO34T 73380 COMPAR
Pe3726* Dolove ©0@332 73380 Jc
@a3rz Q00008 VE3b2ex
P@3732° @pevme wveSTes*
803751 Qelvee ©e@s21 75400 o
003732 Onloee 0Ve0ST1 73422
@23735° Golooe wodL4R 75440 8TKTOP
P03734° Qp0QBE @E3413w
#03735* 2peoee BO3T2T*
083736* AB10V0 QEDISS 75460
203737* 0P1608 BOBSLS 73482 REASON
B03740° Gpdeae 0odLABw
@03741° 0@0RA0 ¥63734°
@93742* Guledp Bed1TS 73500 AE TSUBRACT VARTAB FROM STKTOP
005745% Q@1l0dd  BeRe2s 73520 L JLOW PART
©03744* 001000 208157 73540 Lo i
Be3745" Galeve Q@esiTe 15560 a0 THIGH PART
093746° Q01002 @vBe34 73580 H ’
Be3T47° @@levn w147 73602 L) ILEAVE IN [B,C)
0937507 0plove ALeLR1L 73620 B,SCODEs65520
037517 BUEEGE 1777604
Qu3752¢ @p@oYe @eSiTdL’
Yu37S3* @alecs @veell 13640
Pe3754* dpleew owe31S 73660 0 ITYPE CKLF
@@3755¢ Bpeeen Qe342en
Bo3756" @Qp0RYD QL3TSL*
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4588 003757' @nileve wees1S 13680 CALL LINPRT JPRINT & OF BYTES FREE
4569 ©@3Tew' Qeuvedn @01l
a59p 0037617 Pu0ROC 003755
4591 WBU3Te2" VOLULD BBAL4Y 13700 Ry WORDS FTYPE THE HEADING
4592 Q03763° 002000 ©VLA4146"
4593 2¢3764° @000l VL3760’
4594  Q03765¢ 0uledw AVA3LS 13720 STROUT JPALTAIR BASIC VERSIONsm=m=a®
4595 003766’ Q00000 QL3e3aw
4596 BO3767¢ 000LED QL3T63’
4597 QO3T70 0100 QDOLAYL 13740 HeSTROUT
4598 203771¢ 200000 QU376
4599 @es772’ eaveed 0e3iee’
Q@3773* @oleed ovoevde 13760 SHLD REPINI##+1
PE3774% BDBO0E ALEVR)L*
BE3775¢ @p000R @B3TT1"
@@3776¢ BoleWE QUE31S CALL SCRTCH INQw SET UP EVERYTHING ELSE
QU3TII* @ono0a ©RORALR
PR4RAL* Bobuun  VE3TT4"
- LPTSH, <
Mv1 Ard
ot L ICLEAR THE LPT
XRA A
5TA PRTFLG#S
§TA LFTPOS#e>
B04AL’ BV1BU0 VBRVLL CONSSW, sLX1 H,READY>
Qu4pue’ @peRRE  BAYALH
@e4anst wpdLAn  VUSTIT*

CONSSH, <

Lxl HyCONSDUS®>
A040R4* BP106D  DBALAR SHLD SCODE+R
0040B5° C0AVEA DRBLARA
Q04p06* VEURED BU4LZ’
@odpal® eeivee 000351 PCHL

EXTFNC, <
ADR(INITSA)
ADR(FNS)

ADR(SINFIX)

ADR (SIN)

ADR(FNS2)

ADR (RNDFIX)

ADR (RND)

ADR(FNS3)

ADR (SWRFIX)

ADR (SWR)
TBDASK JEND OF ASK TABLE
FNSt DCMWANT SIN®

]

IFE
T6LDOY

FnS2s DC"WANT RNO™
FNS33 DC"WANT SUR™

2>
IFN EXTFNG, <
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aed)  GL4R10" VRBUAE PEDLRT Ta4el  FnS: DC"WANT SIN=CUSTAN=ATN"
464z  @24p1L° Q@OVRE 00OL1E]
4645 QUAR1E* QpRARE ©BRAL16
204p15°* Beevve BeBla4
Qe4p14' el @00L4D
Da4n1S* BBUGE BBAL2S
Y04@16" PPAARE  @VRL11
0U4R17* VALORY BUAL16
Co4p20* BABRVE BPALSS
Yo4paL’ Bovuve bLRLES
Q04p2e" VELYLeR BLBLILT
V04025 PPOUBY EUAlRs
VR4AR4* DABUVE BURLSS
u4@2s’ Veeode BoRl24
004p2e’ PpOOED BOALYL
GD4pRT* VBOOKE 0VAL16
004p30* PBBOUY BUAKSS
UL4E3L* CudEYe  PEO1B1
0edp3e’ Qpouve BoAL24
PR4p3S" 2RRUAR ©BBALL6
004A3S* PPUURE  BUAS)6
004934’ DBROPE VUDBEY 74440 2>
Qu4p3a* Dpeuve @RRU1S 74468  AUTTXT: ACRLF
P04p3e’ @p@0PE vedele
Yu4p37' vpdppe PYALLe 74488 D1
QQ4paR* 29000 VD127 74500 DC"WRITTEN BY BILL GATES & PAUL ALLEN & HONTE DAVIDOFF,"
PuapaL’ PpEDBE BEDL22
Qa4p4a’ QeBuee Q00L11
Beded @peove @@aLas
VRAap44* Bpoove eeaLas
004@aS’ @PENPE  VLVLlES
90446’ @PADDE  VeAL16
Be4@aT? 0POVVE VLOL4D
204p50* wpvowe ovea1Rd
B04p51° ApYoRe 00eL31
0U4p52’ VVRORY VRBL4L
004055 ApeeBe QLAle
PO4@S4* A0OCPE  BPAL1L
004955 Qpoova BeUL14
#0dp5e’ Qpeooe 0BB114
004aST* Q0E0UE BOOU4Y
PU4@64’ 00A0IY BBO1AT
0@4p61" @0OCRE BRR1R1
00462’ OpAvde BED12G
004p65" QpR0ED 200125
op@doe BeO123
' 0P000 2E0V40
@peedn ©BUBu4abL
0peron  PBEU4R
0e00R Quel2e
Q0000p  @VA1R1
0a000R 000125
DedpT3* endove wpelld
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4694  Ae4uT4’ BOVRRE OUALAL
4695 Qo475 €pavew  vuvlLlL
4696 ©v@4aTe’ @udLUY APLL14
4697  004ATT’ BODGR ©LAL14
4698 ©O4120° PBUGVY CUR1RS
4699 P04101° ©OAVED VLR116
4700 D041P2* @RACRQ PEUOVAL
4701 QE4105° APOLAB  VURALAL
4762 0041Q4° DpBLBR BLBE4Y
4703 QV4105° VPOVED BVR1L1S
4704 Q04186° VROVEY BUB1ILT
@41A7° BROVEE BUal16
PB411v* veduve poelas
PR411L’ BROECD @VALYES
OL4L1er BEVRBY  BVOVAU
04115 BEOUBY BVQLRL
0R4114* RUOUUe ©DR1QT
Q04115 Apeuve @eRl2e
OR41ie? PO00e GUAL11
QU4L1T’ VAQRVY BYALAL
004120° BBOUVE  BVOL1T
Q@4121° 0BU0RE BYALEs
004122* Gubuve eeales
@@4123° Peeude @BUOLSe
004125% 0POUPY ©BEUdeSH
924124° ApAURE BURO1S 174520
A04123* ApenvE BEOL1E
904126° BoRULY VERLRY T4560 ]

804127 Agevoe 00124 7458@  TTYWID: DC"TERMINAL WIDTH"
04130 @peoee ©VLALES

@04131* opoeoe Bodl22

@@4132' DpBuve ©VEOLLS

B@4135° @peene ©UAL1L

AU4134° DpEORD 0OVL16

BU4135° Qpeoey PeRiel

@04136" opevap ©eel1d

9D4137° PoOVAD  VPOL4E

BUaiad’ BpepOn BLB12T

Q0a181°¢ VPREUD VOR1LL

Ye4i42f dpoeor  BLE1Q4

@@4143* podvoe Qvel24

Qe41a4t godevn ooelie

Bp4ia4r BpPube 00B31v

Q41457 YPRPYY  UBBVAY T460@ a
0o4146* BR0B0N ADRDAY Ta62®  WORDS: DCY BYTES FREE"
0e414T¢ Bovedn @BR10R

Q04150* epovee  GER13L

224151" Bobudo @124

0e415e* @peeen @LR10S

924155* Qp0PE0 WER12S

2061547 P0AVEY BURDAD

@e4155* Gpoves evells

MATHPK FOR BASIC MCS 8080 LATES/ALLEN/UAVIDOFF MACRO 47(113) 96109 27mAUGmTS PAGE 19=10
Fa& MAC E3=AUGmod 06108 SYSTEM INITIALIZATION CUUE

4747 V4156’ PPRVOR PEAL22
4748 @DU1S7* VEOABY BYALES
4749 Q0Y41eu' BEOEME BKALES
Vo4ie0’ PeRERe BLO3RS
QR416L" PEBEBE  BEALLS ACRLF
d24162¢ 2PBAGY DEULL2
Q04165° DEBEAD PEAD1S ACRLF
004164° Codoee wvoOV1E
W04165¢ DROURN @eALeL OCMALTAIR BASLC VERSION 3,8"
GR4166" BREOR0 ©RALL4
QUU16T® VAORD BDL28
L4170° BBOURD ©VEOLE]Y
Q04171* PeOUee VUAL1L
Go4172° godeee eeoLee
QRL1TS’ BRBADD  BBOU4D
Qed174’ veRERE BUOLRE
004175¢ @oeoRe VeV1B1
Yed17e dpoove oee12s
0R4177* @0@0RE VG111
904200° VRBPEE V1B
A04201* 0BAVYD ©EOR4E
004202¢ BRBOUE BWAL26
00420A3" @RBRRY ©VenL1ad
VB4204° PROOUD VEOL2E
p00R0 veB12s
0p0eRY 200111
Opeeee Q00117
@peeoe 0Keal1e
PLEEL T T 1)
0POUAY  BEBE6S
0pe0ar BedesH
(LI LA TIITY)
Vpdean wLe2ed
@pdben wbELLS TaTe0 ACRLF
Be4216° Bn0edR QveUl2
74720 IFE LENGTH,<DC" (FOUK=K VERSION] ">
204217* Qpuode VLEL3S 74740 IFE LENGTH=1,<DC" (ELGHT=K YERSION] ">
Bo4220" Q0REPE 0LA1AS
Q@421 eoeera wveelll
0BuR22° BOVLYD ELR1AT
Pe4225* QpOERD DU0110
VE4224% BPALOA  PUO124
©84225° 0pdoUe @ORESS
ve422e0' @edpen 0UBLLS
Agd2271* Qpaves PuREAB
@24232° Qp@vee wwdlde
Q04231 vpoeer QUBLES
Qe4232° BE0RED PVRl2e
Q435" Gpoves BeBlI2S
9042347 ©pOVEe @eA111
Q04233 @peovs  @eAL17
004230’ QoEuve veoLis
004237° MpO0PE ©EOL3S




MATHFK FOR BASIL MCS 8080 GATES/ALLEN/UAVIDUFF MACRO 47(113) @619 27mAUG=T5 PAGE }9e11
Fo HAC 23=AUG=64 @030 SYSTEM INITIALIZATION CODE

4800 @U4RFT° VUPAVY QUR33S
asey 74760 1FE LENGTH=2,<DC" (BIG VERSION) ">
4802 @U4240° BROURE PLBULS 74780 ACRLF
4803 v4241* BEVRYR @veL1R
ABYs  @u424e’ 0ePR0E  PURERD 74800 ]
aBes
4806 @MAR45° BEOVOE BLRL1> 7484@  MEMORY: OC"MEMORY SIZE"
4807 @U4244° BPODAD ©VR1ES
4868 Q04245° BPBURD BRBL1S
4809  @u4248’ gpUURE BY@ILT
4810 004247° A@Ouee Gedlae
4811 @V4ASL" 2pU00E @LR)31
4812 004251° VOO0 @URLYU
4813 Q04252' VPEURD BLD12S
9042557 @000PY BVAL11
204254¢ vpoove @013
004255° AOQUOE @UALES
804255 BPBOLEY PVBIRS
0U4256¢ DAVULE PUALEY [
pe42s7* LASTWRES JLAST WORD OF SYSTEM CODEw1
904257 BLOC ¢ JSPACE FOR TEMP STACK
004315 TSTACK: 3
IFE

'
SU13000>
Hy<

IFN '
@04315° " “u1geee>
CELTTER i.P
END
NO ERROKS DETECTED
PROGRAM BREAK 15 027735

9K CORE USED

MATHPK FOR BASIL MCS 8480 GATES/ALLEN/UAVIDUFF MACRO 47(113) 26109 27=AUG=TS PAGE 20
Fa MAC 23mAUG=64 @6108 SYMBUL TABLE

epBear OMULT oel147e* INT FRULTS Bove32’
@01173" INT OMULTY Db1506* FHULT4 @0as571*
ope1@s oMuLT2 Be1524" FHULTS 200607 "
op3s2a4t OSKFUN Be@PAD  SPD FMULTA 200605
@p3ise’ LVeERK QeBesT* EXT FruLTe UEELT T
vp3205° E oeoans FHULTT ©00515°
op3217* ERROR veparar ExT FNS 004010 "
FUEETYA ERROV ©vpd2Te* EXT FUNE 200400
Qp4p3s” EXP ve2452¢ INT FOuT LLEFTIRS
Qeoeee EXPCON veassa’ Fouti (LI
ap1522° EXTFNC 0po0A1  SFD FouTie ae2151*
Ap3536° 0e31e2* EXT FouTyy [T
[LITTEY Bo243e" EX1 FouTi2 ogez32’
200001 g 820025 INT FOUT14 vp22s52"
boaeoe eeens7’ Fuutis epa254"
Gpeone ved12as* FOUT17 oe2aTy*
@pooen epa2ara’ FOUT19 002266"
opeves CITPLTY FOUT3 0920347
03417’ [TTITEY FOuTs [TECIE
200000 020023 * Faute epaiaqt
CLTTY Beelas” FOUTS ea2132*
bp2re2’ LLEC TR FOuTS Qp2a60*
we3eT?* aea4as” FUUTBL op23le”
2p3755* E d 201317° FuuTCB ve2274"
on34a4t B01347° FPWR 002360"
LITTLH] 001344° FPWRY eo2422*
op1700* 0611417 FPWR2 28244p"
003604 ° a 2009655° FPWRT PE2356"
000637¢ auar2e* eg3ar4"
d 208755 Bp3614"
QnaT33’ LLLISY A
averar” [.LLII8 %
vpe7as’ 2eeeLs?
Qe@73e* 145001
208653 H CLITLD)
auasia’ 5 PB3712*
oe1531° veLi42
ae1s54s°* pe3661* EXT
B@1555° ©e3384° INT
oe1702* pE3aTe”
901635° vp3264"
001641° 0e1756" INT
021644 ° 201145* INT
0a1660° 201445¢ INT
pale21’ ee17es’ EXT
oei74z2” INXHRT B@1252* INT
P03
221673¢
oo1672"
@01150*
eaL155°
ouesiT’
FHULTZ 008557




MATHPK FOR BASIC MCS BU8P GLATES/ALLEN/DAVIDOFF MACRO 47(113) 26309 27=AUG=75 PAGE 2@el
Fa MAC 23sAUL=b4 POIUA SYMBOL TABLE

Qevens OKCHAK LTECIT I SHIFTR ope334°
0@4esT’ INT OMERR @03727* EXT SHRADD 0pB362"
00201  SFD OYERR 20267 INT S1GN [TIEERY
Pe3541* EXT 0@3a7a’ SIGNC 021135*
P@1766" INT @@1615° EXT SIGNS ep1143°
@@3557° EXT Quae32* SIN ee217a’
0B3562* EXT P02643 " SINL [TET IV
0e3565* EXT Bu2613* SINCON ee3ien”
2@3682° EXT 20630 ¢ SINFIX 003705*
2@e421° INT 201474* SNERR [TEEIERS
LEDELDA 5 e@a3dn* SR Qp234s5*
CEETTT'A eeaeee STRTOP @o3734"
ee@aes SFD 5 201205* STRING 000001
@eeuas  SFD N Bu3e3s” STROWI Q01776°
MEMORY Bp4z43’ ap137e* STROUT 003771
MEMSIZ B@36i1* EXT B Q01436" TAN 0@3125°
MINUTK P01603* EXT Bo4pez* TANFIX po3rez"
MLOVEX ve1a73” 200081 TEMPPY 003430"*
MORCPS eo3ser’ 203740 " TEMPST 203425
HOVE @p12s7° evaevew TETACK 204515°*
MOVEL velzel” epaers’ AL 203517°*
MOVFM aeyee2” euaras’ TTIYWID eediar’
MOVFR eg1225¢ ov2752" TXTTAB 003717°
HOVMF @e1254° LELEEEN UNPACK eejare’
HOVRF eplz4p” 2@@ass’ USEDE9 Qv3se1*
MOVRM Qp1243° BpBa34’ USEDEF @03515°
MuLie @n11ve” 5C Q037771* WURDS Qudide”
MuLRIn [LELTSY g @e1147* ZEROD PO@LT3" INT
HULDIV @eln3s’ eeasss” ZERUR eeRaLTe”
HULDVY @elate” 3 2e03s3* SCOUE Q02543 EXT
HuLDVE ap1a77” SHFTR3 eeo3se” WC2 @o40e5* SIN
@56 o P04005°* SPD
@e1175*
@posie’
Bo@151°
['LIEITM
opeeie’
000146*
NOTPIO LI

251
356
472
5a4
684
sar
904
971
1247
1530
1695
258e
287e
4uas
4sT?

4bdbs
LT T
4pTBE
469248
47008
ar24w
4737
4iste
4rTLe
qisss
asor

ASKAGN
ATN 92
ATN2
ATNCON 4168
ATNFIX 4531
AUTTXT 4231
B 198
420
095
918
1359
2839
3654
4584
178e#
42238
311
529
935
2346
4159
CASSW (13
CNLCAYL 4269%
CNLCAR 42518
CNLCAS 42s50#




CNLCA4
CNTHFL
CONSSH
CONTRW

DCRART
OFLENT
oivie
DMULTY
OMULTY
DMULTZ
DSKFUN
DVRERR
E

ERROK
ERROV
EXP
EXPCON
EXTENC

FaC

FACLOD
FADD

FADDL
FAOD3
FADUA
FADDH

FouTe
Foute
Foure
FOUTBL
Foutca
FPWR
FPWRY
FPWR2
FPaRT
FR4
FRETOP

4e94
4b1s
4130
4586
24l
547
sar
2343

3b4e
4158

2798

auses

308
623
918
2580
3659
4445

3766

352
629
920
2398
3681
4453

3824 3855 3911




>
®
®
°
[
°
@
°
°

4280
385
634
831

104y

1272

HAVFNS
I1COMPS

LASTWR
LENGTH

LINGET
LINPRT
LINPTY

MEMORY 48064

MEMSIZ 4459

MINUTK 2372

MLOVEX 3722

MURCPS

HOVE

MOVEL

MOVEM

MOVFR 1195#
MOVMF

MOVRF 3648
MOVRH 90 3859
MuL1e

MULOIM

MULDIV

MULOVL

RND
RNDL
RNDX
ROUND
ROUNDA

2s8za

3821
3998

3679

4298
343
697
873

ELTY 3984

3923

3152 4a2e

127¢
2793

3837

4127

4@4ag

128¢
280p

3975

4145

1623
2eez

3992

1632
2827

4115

2327
2845

ages

2391
2916




[}

ROUNDB
SCRTCH
SGN

SHFTRY
SHFTR2
SHFTR3
SHIFTR

STRING

STROUI
STROUT
TAN

TANFIX
TEMPPT
TEMPST

T48

1824
eses
er8s
3648
4haew
6084
bab#
Te0#
1938
sa1s 8738
94l 945#
990 e 9934
10a4% 10494
1174 11778

2373
a781

4392

2340

1693

1858
2364
2818
3768
43iw
613
6558
To4r
8034
8958
9508
1a19¢
1065#
11908

237s 2381
4803

4508 4595

2824 3761

1888
2408
287#
39g#
ubds
628%
6594
7094
8174
8984
9538
12228
1088#
1198 1199¢

2387

4598

4156

1928
1095
1203

2389

4228

1204#

2433

4264

1836
1106
1212

2435

4278

203
256%
298w
4008

1037#
1107¢#
12134

4s2s

4298

1234

4426

4305

2188
2re#

1041%
11268
1235#

4446

22}
274

1253




PUSHF M
PUSHM
PUSHR
RAL
RAR
RET

RLC
RM




RNC 24n 1612

RNZ as1 453 435 459 124% 1069 1361 1365 1369 1373 1583

Lid 1118

RST 644 676 813 997 1077 1115 1382 2348 2363 2394 2747 3633 3886 4014
4pz2e 4140 4342 4397 4505 4562

RZ 214 495 540 677 1031 1344 1535 1697 2318 2319 2384 2390 2545 3849
3903

se8 303 37 311 500 503 526 1668 2871 2875 4579

SB1 880 884 889

SHLD 6AY 1196 1201 3668 3672 4250 4255 4gey 4268 4282 4287 4293 4300 4307
4314 a329 asay ause 4530 4538 asay 4544 4555 4568 4600 4617

SPHL 4313 4567

STA 373 685 eas 8335 838 870 895 932 4319 4419 4423 4427 LEL)

§TC 90¢ 4018

su8 220 300 as7 020 1372 1561 2403 2417 2887 4578

sul 3517 521 876 2590 2692 2938 4430

SYNCHK 394

XCHG 232 236 688 720 777 865 1168 1179 1195 1204 1724 1706 2441 2715
2889 4125 4382 4551 4571

XRA 299 344 372 42e 495 538 Boe 975 979 1271 1281 1348 1355 1554
2402 2716 21171 4316

XR1 1127

XTHL 1172 177 2369 3603 4558

SPODLER RUNTIME 14 SECONDS, 44 KCS, 462 DISK READS, 3 DISK WRITES, 118 PAGES
*KEND** USER MITS (600@,6000) JOB F4 SEG, 205 DATE 27=AUG=7S @7:36123 MONITOR ALBUGUERGUE SCHOOLS S@TA waENDww

#HENDA# USER WITS [6008,6000) JUB F4 SEQ, 285 DATE 27=AUG=75 @7836123 HONITOR ALBUGUERGUE SCHOOLS 5@7A **ENDax
WHEND®* USER M1TS [6008,6¢00) JUB F4 SEQG, 205 DATE 27=AUG=75 @7136823 MONITOR ALBUGUERQUE SCHOOLS S507A ##ENDa#
w#END#* USER MLITS [6002,6000) JUB F4 SEQ, 205 DATE 27+AUG=75 @7336123 MONITOR ALBUGUERGUE SCHOOLS SOTA *#*ENDa#
weENDa» USER WITS [6000,6800] JOB F4 SEQ, 205 DATE 27=AUG=TS 07136123 MONITOR ALBUGUERGUE SCHOOLS S507A wwENDas
waEND=#» USER MLTS (6@@0,6000) JOB Fd4 SEG, 205 DATE 27=AUG=T7S 07136323 MONITOR ALBUGUERGUE SCHOOLS S50TA wxENDaw
##ENDx# USER MITS [6@08,6080) JUB Fd SEG, 205 DATE 27-AUG=TS @7836123 HONITOR ALBUGUERGUE SCHOOLS S@7A swENDwa
w#END** USER MITS [60008,6080) JUB Fd4 SEG, 205 DATE 27-AUG=7S5 87136123 MONITOR ALBUGUERGUE SCHOOLS SOTA *#END*#
wmpNO*% USER MITS [e02¢,60@0) JUB F4 SEU, 205 DATE 27-AUG=7S 7336123 HONITOR ALBUGUERGUE SCHOOLS 5@7A wwENDw#
*®END*% USER MITS [6002,6000) JUB F4 SEG, 205 DATE 27=AUG=TS @7136323 MONITOR ALBUGUERGUE SCHOOLS S@TA w#ENDew
#mEND~» USER MITS [6020,6080) JOB F4 SEQ, 205 DATE 27=AUG=7S @7836123 HONITOR ALBUGUERGUE SCHOOLS 507A ##END##
#wEND®® USER MITS [6020,600@) JUB F4 SEQ, 205 DATE 27~AUG=75 @7i36123 MONITOR ALBUGUERGUE SCHOOLS SA7A #=ENDww
#xENDw# USER MITS [6008,60@0) JUB F4 SEG, 285 DATE 27-AUG=T75S 7836123 MONITOR ALBUGUERGUE SCHOOLS 587A xaENDaw
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