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BASIC/PTS PART1eBASICL

DECatinLpTBAsA=LAL

COPYRIGHT 1973

BIGITAL EQUIPMENT CURPARATION
MAYNARD ,MASSACHUSETYS 71754

PAGE 3

,TITLE BASICL VOALA EDIT s&1 (REF) 83/21/73
SOURFE FILE #1

ASECT

8AS!C CONSISTS ofF THREE MpDULESH
1) BASICL » INTERPRETER W[THW SYSTEM ]/0

2] FPMPell = MATH PACKAGF COMDITIONALIZED FOR USF IN BASIC

3] BASICN » USER AREA AND ONFERONLY COUE

BRIGINAL PAPER TApE VERSIQN Ryt LEN ELEKMAN

MOOIFICATION AND COMMENTS ay) mgY FoLK

COMPLETION AND FURTHER
COMMENTS ayy ANN STANKARD
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’.....QQ.O.Q......'Q..........QQ.........Q....QQ...

j0000aBRRRR0RRR00RRRRNRNQRORIRRORNRRRRRNAROERRRESS

joacasacenass

joscnsssesnoe

jeesvssensssee

jescanpncsaces

jesessansenas

jesscssssases

G

0

G

C

evecsessoass

LgBAle ASSY, PARAMS,| eescccssssre

ESCRIPTIONJ LOW CQRE) oseecsccssees

ENERAL TABLES, s0esasssense

ONSTANTS, STORAGE sdansenenese

asevesssnnne

IEX XXX XXX ISR YY YRS S XA AR 2 X 2 X )

J 2000000000000080000000000 3800080000808 0008080000000

GLOBALS

eefpMpell

1GLOBL
' GLOBL
, GLOBL

}

} ==BASlIC2

1 GLOBL
1 GLO0BY

6LOBL
1 GLOBL
6L 08Y

GLOBY

«6L0BL,
16L08BL
GLOBL

6LOBL
1 GLOBL

GLOBL
s GLOBL

6L08L

MACX11 voa1 220MAR73 16105 PAGE 5

sSPoLSH
SR
SMLR

$ADR, $SBR

SIN,CUS,SURT,ALOG,ATAN,EXP

SERVEG

TPB, IXS
STARY

FILLCO
LIMIT, PDL, ARRAYS, PDSIZE
ERRPOL, ERAMIX, FRRSYN, ERRARG
TABLED, TYBLSEN

EVAL, GETYVAR, STAVAR, MSG

COLUMNO r‘Cla FACZ, }RPAR‘
INY, MAKESY, OPRATO, SOPRAT

,COMMA, T1, T2, T3, ENL
NUMOUTY, NUMSGN, ARGH, STPRO

SAVCHAR,VA[ ,NORM

RND4, RNDZ

$STKSZ, ERRfFPY

{LPAR

}

} ASSEMBLY PARAMS,

)
» IFNDF

=200

ENDC

$STKSZ

)

SPRORG

)

SPPBSZ

)

SPRBSZ 83

)

SLPBSZ 848

SNopTP = Ng
PAPER TAPE

SNoLPT = Np

N
 
e
 
T
 
W
O
 
W
E
 
W
S
 
W
e
 
W
T
 
W
e
 
W
 
W
 
A
R
 
W
 
W
 
W
 
e

P

L

SSTKSZ 1S12E oF STACK

JHYTES

SPRORG JIPROG, QRIGINM AFTER VECTQR SPACE

SPPBSE 1PP RUFF, SIZ2E

SPRBSE JPAPEReTAPE READER BUFF, SI132E

SLPBSE ILINEepRINTER RUFF, sl2ZE

APER TAPE] DEFINF Yo ELIMINATE CQDE Fgr WIGH SPEED

INE prINTERI DEFINE vp ELIMINAYE LINE pRINTER CQgOE

SLONGER LONG ERROR MESSAGES| DPEFIME TO GET (OMG,

EXPLANATORY ERROR MESSAGES',

$NOSTR » Ng STRINGS! DEFINE ta ELTMINAYE STRING VARIAPLE CQOE

SNOPOW » No POWER FAIL| DEFINF 7o ASSEMBLE WwITHayT
POWER FAIL/REYTART ROUTIVES,
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WOy POQPI!

woUSER AREA MAp

HIGH ADORESSES¢vmccscsavcncaces
| GOSY8 POINTERS! (o= IMIT(RY) NEEDED

| 26 PN POINTERS!
| REAQ POINTFR ! (==PNL(RY) NEEDEND
t.g-.n-..;é--qé-‘

1 PUSH '

| DOWN ! PASIZE(RS) NEEDED

bWt ' (PDL(HS)wARRAYS(RS))/2aSTACK(INTERRUPT)
deecossecg uvnced

! ! ! Ce=ARRAYS(®5) MEEDED
! ARRAYS ' '

] ! !

! \!/ !
! v !
éfevevecvqaurepanys

| STRINGS !
damouaccogoansneyd

} A '

! '\ !

H H '
!! symMdpls '

bQuoesnasqeecvansd

! A !

! /tN

! INTERP, ! !
! CODE ! ! ¢==CODE(RS5) NEEDED
'YTLLLLTYY P LY TF Y

! USER !

1 LINE !
! BYFFER ! (w=_INE(R5) NEEDED
b'pooflaocqécogéCQ

! ustr 170 BUFF,!

| AND BYFF’, HOR,!

| SPAGE (TTY) !
dPevevsevngneensd

! YSER AREA !

| STONAGE CELLS !

RS POINTSw=)> | !
‘.ggotoooflé.-pécb

PAGE 7

CoDE AREA CQNTAINS STRING oF CnOE RYTES WHICH CgoMpRISE
THE COMPILED CODE 1O BE IMTERPETEDN, THE SYNTAX SCAN OF THWESE

CODE BYTES IS FAGILITATED BY YHF JUDICIOUS PLACEMENT

OF CERTAIN OF THESE COOF RYYES YO BF CALLED TOKENS!,

1F YHE WIGH B1T OF A YOKEN IS ON

IT IS A SYSTEM SYMBOL {S,SYM), (SFE TABLE, HELOW,)
MIGH 81T OFF S]GNALS YOKEN AS TWE WIGW ORDER BYTE OF A WORD

(LOW ORDER BYTE FOLLOWS TOKEN) USFD AS AN ADDRESS OFFSET INTO

THE USER SYMBOL TABLE (USPTR),

eeSYMBOL TABLE ENTR]ES

ARE MAOE FoR LINE NUMBERS, SCALARS, MUMERIC ARRAYS, ANR

STRINGS, AS SHOWN (IN ORDERYI

LINENg 47777% 177776 177777

ADORESS VALUE ADDRESS ADDRESS

VALUE = MAXSS1 MAYSSY
2 MAXSS2 MAXSS2
VARNAME VARNAME STRIGNAME

p=GENERAL REGISTER YSAGE

Ri 1s BASIC EXECYTIgN pC

R4 1S THE EXECUTION STACK NEPTH

RS IS THE POINTER TU THE USER AREA
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199

r{1’)

r{'2%

202

223

204

205

r{1]

207

208

209

210

211

212

213

214

213

216

217

218

219

220

251

BASJCL

252

233

254

25%

256

257

258

259

260

263

262

263

MACX11

o000

200004

o0ng10

280014

908220

200024

200030

000934

020049

P00042

298050

200056

peog6o

202064

200070

20074

000200

MACX14

0080240

200244

veal

200029

200167

NgQon4s

480006

Jeoelio

2990912

02014

2ea1é

3009020

207742

700024

897330

- 280032
2000932

200034

000036

200040

904
300000

300000

7008000

200060

006479
200064

006642

700078

de87104

gece74

207274

200200

2087236

veai

200249

900242

200244

225MAR®73 16125
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0000090
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00000 Q00RO
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INYERYPY VECYORS AND LOwESY €Ot

s

JMP

L1]

[ ]

.10

.

814

*

22

+

024

+ JFNOF

&

(ENOC

[FOF

¢

+ENOC

LR
*

834

é

START

, 02,0

, 42,9

, 42,0

BOMB,®

SNOPOW

POWQWN,Q

SNOPOM

IRESTART AT LOC, #2

ITIME OyT, Byss ERROR

JRESFRVED INSTRyYCTION

JOEBN1G’, TRAP VEC,

1107 TRAP VEC,

JPOWER FA]L/RESTARY

1%2,@ 1HALT ON POWFR FA]L

192,09

'*2.’

wul!SYSTEM! AREA

540

EaNyMy ,BYTE
&

004,A

2,0,0,0,0,m,0

«=INTERUPT VECTQRS

040

&

Y

L ]

879

+ IFNDF
[}

.74

.

ENDC

+ JFOF
.

. ENDC

22089

s IFNOF

&

PAGE 8w}l

1ENOC
y 1FOF
-

ENDC

8249
*

8244

*

SSPRORG

KBINT PR

TPINYPR4

SNOPTH

PTRINT,PR4

PPINT,PR4

SNOPTP

B.O.D.D

SNOLPY

LP!NT,PR‘

SNOLPT

P,0

|‘2.g

ERRFPY,0

JEMYT TRAP

1 {YRAP/ TRAP

IVERS]ON NyMAER

1KEYBOARD

JTELFPRINTER ¢

JHSP, PT, READER

I1HSP, PT, PUNCH

JPIRN

1FLOATING POINT TRAP

JSTAPT QF CQDE (mAY WAVE To CHANGE,

] DEPENDING UPON ATTACHED DEVS,)



HASICL

204

265

(44

267

268

269

270

274

272

273

274

75

276

277
278

279

280

283

282

BASICL

327

308

329

MACX13

MACX11

vpal

goeeoe

280903
280002

2peoes

200004

290003

2Pee0s

goeea?

1775602
177562
177564

177566

177552

1775%2
177554
177556

177514

177516

AvooLy

ooopie
200014

2e0eLs

200049

177776
200140

200200

200340

17777%

177776

177777

vyoel

290000

200002

200004

000024
200010

280012

200014

200016

200029

290022

PoeR24

200026

00230

280032

000034

292036
000240

000042

000044

apppees

900050

292952
200054

200056

290060

290062
200064

opages

0000792

200972

200074

2020746

300077

200190

ceoy22

200104

200496

2001927

200110

280111

209112

200113

200029

290002

200004

2008026

200012

22oMARW73

22eMARe73

16199 PAGE 9

]

} GENERAL ASSIGNMENTS; VARIABLES, 6 nBALS, ETC)

!

} «~REGISTER ASSIGNMENTS

}

RO 31

R sX4

Re %2
R3 sXJ

R4 x4

RS L}4

sP axé

PC X7

)

} »=0EVICE REGISTER CUNSTANTS
)

)

} ==USER AREA STQRAGE CE_[ OFFSETS

TIKS 8177560

KB 8177562

TPS 8477564

TP8 8177866

PRS 8177550

PRB 8177552

PPS 8177%54

PPB 8177556

LPS R177544

LP8 81775848

}

} =<GENERAL CQNSTANTS
)

TAB 511

LFs A2

FF 514

CRs 3%

BLs pan

PS 8177776 :

PR3 8349 JPRIORITY LEVEL 3

PR4 5220

PRY 8340

+SCALAR 8477775 JYSER SYM, TABLE FLAG FOR SCALAR

+NVAR 8477776 JFLAG FOR NUMERIC ARRAY VARJABLE

(SVAR 8177777 JFLAG FOR STRING VAR,

1610% PAGE 10

SYMBolLS = ] JICANTAINS ADOR oF THE FlasST <YMBOL

LIMITY 3 SYMBOLSe+2 JCONTAINS ADDR OF HWIGHEST WL OF USER AREA

POL s LIMITe2 JCONTAINS ADOR OF EMPTY STaACK

POSlZE = PUL+2 JCONTAINS LOw LIMIT OF STACK

ARRAYS s POS]ZE#2 JCONTAINS ADOR OF WIGHESY WORD QOF ARRAYS

HIPREE = ARRAYS+2 JCONTAINS ADOR QF H]IGHESY FREE WORD

LOPREE = HIFREL#®2 JCONTAINS ADOR OF LOWESTY FREE WQORD
COOE s LOFREE#2 JCONTAINS ADDR OF INTERPRETIVE CODE
LINE s CODE#»2 JCONTAINS ADOR QF USER LINF PUFFER
VARSAV o LINE®Z JVAR SAVE FQOR ASSIGNMENT

SS{SAVE o VARSAV#2 }JSS1 SAVE FOW ASSIGNMENMT

SS2SAVE = SSY{SAVE+2 }SS2 SAVE FQOH ASSIGNMENT

LINENQ s SS2SAVE+2 JCONTAINS THE L INE NUMBE®

GSBCTR = L INEND@Q JCONTAINS 3I3J«DEPTH QOF ACY]VE GOSUBS

COLUMN = GSBCTKe2 }JHAS ANDR OF COL CT FOR PFURRENTY DEV

CLMNTTY & COLUMNSZ SLASY TTY COLUMN TYPED
FAQY s CLMNYTYs2 pHIGH OROER FLOATING VALUE

FAL2 s FACyL+? 1LOW ORDER FLOATING VALUF

ROSAVE FAC2e2 JPLACE FOR RA WHILE IN FPMP11Y

RLSAVE = RUSAVE+2 101770 R1

R2SAVE » RLSAVE+2 1D1TT0 RZ2

R3ISAVE = R2SAVE#*2 $01TY0 RS

R4SAVE = R3ISAVE+2 101TT0 Re

T4 . R4SAVE+2 }SHORT TERM TEMPORARY

T2 . Tie2 101770

T3 » TRe2 101770

RNDO3 s T3s2 JHISTORY QF A/ND
RND2 s RNDy 2 $1017Y0

RNOCY = RND2#¢ JRANNQMI ZER

LOSTR s RNDCT+2 JLOW LIMIY OF STRING STYORAGE
HISTR s LOSTRe?2 JHIGH LIMIT OF STRING STAORAGE
} «=YHESE NEXY TWO MUST BE (0 BYYE AND Wl BYTE, RESPECTIVELY,

} OF SAME WORD

ooey s HISTR#2 JOUTPUY OEV CODE (TTYs0,PT22,LP=4)

10€EV e O0EVe} } INPUY DEV CODE (TTYs@,PRE?)

TPWD s 0DEVe2 JHOLNS START QF TELEPRY RUFF HDR

KBWD s TPHO#Z JHOLOS START QF KBO RUFF HNK

ECHOSP s KBHD»2 JADDR OF NEXY ECHO CHAR (]F “ONai)

CNCFLG = ECHOSP#2 j1eCt FLAG, NONeq IF PENDING
CNOFLG ® CNCPLGey §190¢ FLAG, NITTO
FILLCO = CNOFLGey JFILLeCOUNT

FILLNQ = FILLCOe}Y INO OF FILL CHARS

FILLCH = FILLNQey JCHAR BEFQRE FILL

SPARE s FILLCHeY } [SPARE BYTE)
}

} «=1/9 BYFFER HEADER QFFSETS

BSTRY ¢ J{RL) START ofF BUFF,

BEND 52 JBEND(RY) FND OF BUFFER

BGETY "4 }JBGETL(RY) FIRST GET POINTER
BGET?2 86 }JBGET2(RY) SECOMD GET PTR,
BPYT 810 IBPUT{RY) PYY PTR,



8AS]CL

362

BASICL

369

370

373

372

373

374

375

376

377

378

379

380

381

382

383

384

RY:1)

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

493

402

423

404

435

a6

437

408

429

410

411

412

413

414

415

416

417

418
419

429

421

422

423

MACX13 veal

000012

odp4v0

000402

apogee

200000

MACx11 V023

090204

200202

200203

200204

200205

0P0206

000207

290210

200213
epg212

002213

200214

2008215

00216

300217

090222

200223

700222

c90223

200224

200225

000226

202227

000239

300234

PR2232

200233

200234
200235

0Pe236
200237

cpg24e

0002414

200242

000243

200244

30024%

200246

000247

200259

200294
200232

200233

3002%4

200255

300256

200297

200269
0026}

000262

192263

220MARE73 16109 PAGE 310e}

gFSPeEc *12 1BFSPEC(RY) SPECIAL WORD v USE PaRT[e. TP peV,
)

} +oSYSTEM VARIABLES

' A
CLMNPPI ,WORD @ JPAPFR TAPE myMCH CoLUMN PoSITIQM

CLMNLP :HORD f ILINE PRINTEP COLUMN POSITION

224MARe73 16105 PAGE 11

)

} == SYSTEM TOKEN DEF [N[T[ANS

}

,EoLs 204 JBEGINNING gF SEAUFNCE ysED BY 'KEYWDS! AND /TABLELS

yENOs 1EO0L+1

,FORs (ENDe1

,GOSUBa ,FOR#1

GOTOs ,GOSUB+L

IFs ,GOT0ey

y INPUTS ([Fey
' LETS INPUT+L

JNEXT=s LETY

'PRINTs NEXTey

JRETURNS ,PRINT#}

STOPs RETURN+Y

DM 1 STOPsY
y RANDOMs ,DIMeL
LRESTORz ,RANDOM#1

REMsS yRESTOR+}

,DEF'= (REMY

+READs ,DEFe}
,0ATAS READe}

sCALLs ,DATAe}
,EOF s ,CALL#*% JEND OF SEQUENCE USEN RY /TARBLEL/

AMPERS3 (EOF &4 ]

,UPARRO=s AMPERS+4{ }BEGINNING OF SEQUENCE USED BY /TABLE2¢ AND OPR PREC,
,STARs UPARRO+}

,SLASHs ,STARe1

'PLUSE [ SLASHe)
(UNARYs PLUS*}

(MINUSs (UNARYe¢1l
,TERMs MINUS#1JEND OF SEQUENCE USEN RY (TARLEZ2!/

;SEMIs |\ TERM+Y
(RPARs SEM{eY
, 108 +RPAR¢L

,STEPz | TOe¢4
+THENz STYEP+4

,COMMA= , THEN®Y

LES (COMMASY

ELs s LE®Y
1 GEs 1ELel
EGs s GE+Y

(NEs EGeY

EN® ¢NE+4

1L 1ENeY
GT3 NRLL!
,EQs (GTed JEND OF SEQUENCE USETM RY QPERATOR PRECEDENCE

|LP‘R3 |E°‘1
,0QUOTs L PAReL

,SQUOTE ,DOUOTeL

,COLON 8 ,SQUOT+y
,POUND= ,COLONe1

FNs POUND#1 :

JRNOL= ,FNey JBEGINNING OF SENUENCE USED d8Y (TA3LES!
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424

425

426

427
428

429

439

4331

432

433

434

435

436

437

438

439

449

443

442

443

444

445

446

447

448

449

459

454

452

453

454

455

456

457

458

459

460

BASICL

463
462

463

464

465

466

467

468

469

4790

473

472

473

474

475

476

477

478

479

489

481

482

483

484

485

486

487

488

489

4990

491

492

493

494

495

496

497

498

499

o0

501

502

503

504

505

536

507

508

509

510
511

512

513
514

515

MACX114

MACX11

200404

0g0405%

g204026

00407

00410

o041y

200412

000413

003414

200415

900416

000417

00420

000421

2P0422

000423

200424

200425

000426

000427

2004382

200431

000432

200434

000435

000437

00449

200442

POB443

0004¢45

Q00446

200452

200453

020453

000454

000455

200456

200457

000469

200464

po0462

000463

000464

300465

280464

200467

000470

200471

300472

veas

200264

200265

080266

aga2s?
200279

200274
200272

088273

200274

200275

200276

200277

CLURYT

200938y
2083082

2P0303

00304

200374

200373
290376
nee37?

vaal

22pMARe73

22eMARw7Y

074

P74

074

16105 PAGE 14et

+RNDa tRNDL #4
1SIN® RNDey
1C0Ss 1 SINey

.SQRl 0S¢y
JAPNE SORey

1EXPs 1ATNe}

1 LOGs 1EXPey
1ABSs 1L0Gey

'!NT. .ABSOL

1SGNs | [NTay
+TABs 1 SGNey

1 1P NOF

1 LEN® 1 TABs}
1ASCa +LEN®Y
1CHRSs ,ASCey

,POSs ,CHRSey

1 SECs 1POSe}

QVAL. |SEG‘1

+STRs 1 VAL4Y
L1STs [ STRey

+ENDC

IFOF
|L!SY! .Th801

+ENDC

1 RUNS 1L1STeL

1SAVER ,RUN®Y
OLDs 1 SAVEey

) SCRe ' OLDey
+CGLEAR® ,SCRey

FLITS 374

01T 375

JLIT2s 376
' TEXT 3377

1619% PAGE 32

I

)

)

I

)

) .
KEYWOS)

ENTRIES ARE ORDERED AY THEIR FREQUENCY gF
OCCURRENCE, ALPHA KEYWORDS START AT ¢KEYA!,

1ASCI] rwf
'BYTE PLUS

'ASCI! ’.‘

'BYTE 1 MINUS
1ASCIL red
'BYTE 1 STAR

(ASCIL 1y

BYTE ' JLASH

ASCIT rod

«BYTE | UPARKO

(ASCIT (4
'BYTE | LPAR

(ASCII )¢

«BYTE {RPAR

'ASCIT )yt

BYTE EOL
WASCLIL 1&4
'BYTE | AMPEKS

'ASCIL ¢
BYTE 1SEMT
(ASCIT 1y

BYTE ,COMMA
WASCIL /<y

1BYTE (LE
(ASCIL ragy

18YTE (LE
(ASCIT Owy

BYTE ,GE
(ASCI1 rad¢

BYTE \GE
WASCIT 1)

'BYTE WNE

1ASCLL )¢
BYTE ' NE

1ASCLIL <t
1BYTE (LT
WASCIY )

8YTE ,G7
(ASCIL &4

BYTE £Q

(ASCI1 rmy

WBYTE yQeyoT
(ASCI1 ntw

«BYTE 1 S0U0T7
(ASCIL e gd

'BYTE + GOLON
JASCID

'BYTE ,POUND
(ASCIT (¢

SNOSTH

JEND OF SEQUENCE YSED RY /TABLES!
IBEGINNING OF SENUENCE USED HY ‘TABLES4!

SNOSTHK

JEND OF SEQUENCE USED BY (TABLE4’ AND !KEYWUS!

veKEYWORD TABLE



BASICL

516

517

218

519

520
521

522

HASICL

567

568

569

570

573

572

373

574

575

576

577

578

579

380

581

582

583

584

585

586

587

588

589

599

594

592

593

594

595

596

597

598

599

620

601

602

603

624

605

606

se?

608

629

610

611

612

613
614

615

6106
617

618

619

MACX1Y

000473

000474

200475

200476

gee502

200503

2P0506

agese?

2008514

292515

200516

0002522

980523

090527

ge0e539

2208535

2008536

202544

290545

000552

PPe553

2p0534

gp0es62

9908363

900579
090574

290572

ogoeed

000603

oges06

ggoe0?

200619

g002613

oeoeL4

gev620

000621

000626

epee2?

208634

300635

900642

200643

200645

200646

900652

280653

200656

280657

000663

200664

200679

0006714
200675

02676

MACX11

200792

200723

2007927

202710

200714

090715

aperay

oge722

000726

geeraz

080733

200734

030749

0074y

000743

008746

00754

#09757

gpeve0

go2766

0ea767

020778

300774

200773

201028

221904

g21pe5

001006

201011

281012

201016

ep1017

201822

goy0es

301826

eBi027

201032

voal

255
135

P b4

042314

r3y)

22eMARe73

020124

020106

920117

p20122

047524

252130

042510

p52123

952523

252195

052520

244522

115

920106

0405095

@52101

v46101

114

924104

042116

047111

g24123

251123

24116

22eMARW73

950130

0243107

5150¢

024124

047107

024102

04651}

042116

105

952123

250117

42116

51511

116

042526

042114

2511039

P42514

47524

o4p

0ed

p2B1L6

250105

220102

051125

220124

@%2116

p20104

g2s12y

2P114

950

050

252

g40

246317

251147

124

16185

161025

KEYA)

PAGE 12w

'8YTE

'ASCI1

,BYTE

L ASCI1

,BYTE

L ASCII

PAGE 122

1BYTE

1LPAR
o;l

LT JSTAPT OF ALPHA KEYWORDS

.10
INEXT ¢

NEXT

! THEN !

, THEN
i sTER !

§YEP

,Gosuys
tRETIRN?

+RETURN
' [NPUT ¢

, INPYT
IPRINT ¢

1 PRINT
tREMS

(REM
'OEP !

' DEF
*READ ¢
+READ

COATA ¢

1DATA

feaLL !
1 CALL
IFN?

,SQR
PATN(!

SNOSTH

CLENC!

'Olm !
+OIM
tHANDOM]ZE !

1 RANDOM
' RESTORE?

RESTQRE

1SYQP!?

1 STOP
rEND!



BAS]CL

620

623

62¢

623
624

BASICL

625

626

627

628

629

630

634

632

633

634

635

MACX14

801833

MACX11

201234

agi049

201044

201059
201054

gpL060

201064

204g7¢

veas

veza1

33670%

016506
2030653

004767

216526

004767
04767

200402

229MARe73

22sMARe73

e2PP08G

0000804

200104

287036 *

gpoeo4

9427028

207334

16105

1612%

PAGE 12e3

BYTE ) JEND OF TABLE FLAG

'EVEN L=t
207

PAGE 13

) SQURCE FILE #2

J 2002000000000 000Q0000R0030RRRRRRRRRRRRRRRRRIRNNRES

j0000RRRCRRRRRRRRRRRNGRRRRNPORRPIBRREBBBRNRRRIIRGRNY

jeccvasntonse 2hp00ORGRRNY

joeosanensass MAIN FLOW RQUTINES adaneoseaney

jranesanensas BrANGINERANS

,0......0...'...0.......0..'....DO...00000000000066

’0......0....0...'..’...0..0.......0..0..0.00..0.00

}

} STARYT = PROGRAM STAKRTING polINT

STARTI MoV USRAREA )RS

MQV POL{RD),SP

CLR ECHOSP(RS)

JSR PGC,BUFCLR JCLEAR OUT ALL 1/0 RING AUFFERS
SCRATCH MOV POL(RS),SP

JSR PG, IN]TSCR

CLEAR] JSR PC,CLRVARS

8R READY



BAS[CL MACX1t veal 22eMARe73 16105 PAGE 14

649 Jeomes fecesecscccsccnaiecniocelionace censiencsccan
650 )

6531 } READY » PRINT 'READY!
652 )

653 001972 094767 0207034 READYB! JSR PC,BYFCLR JCLEAR ALL 1/0 RING BYFFERS
654 001076 716506 300004 READY! MOV POL{RS),SP
655 001102 0050265 0001006 CLR CNCFLG(RS) - 1/9C’ AND t00¢ FLAGS

656 001106 020%0265 000076 CLR ODEV(HS)

657 001112 012765 200036 000034 MOV #CLMNTTY, COLUMN(RS) JSET TO COUNT TTY COLUMNS
658 004128 060565 00034 ADD RO, COLUMN(RS) ] NAW
659 001124 204167 014344 JSR R1,MSG
660 2014130 P15 012 BYTE CR,LF

664 001132 7242522 042101 131 1ASCI1 fREADY!
662 001137 "L-T) \BYTE 2
663 EVEN
064 201140 016506 o000VO4 READY2| MOV POL(RY),SP

665 001144 204167 014324 JSR Ry, MSG
666 001150 i3 w12 w12 1BYTE CRYLFILF
667 001153 200 1BYTE 3
668 yEVEN

669 291154 023065 200076 1OINIT) CLR ODEV(HS) JCLR ODEV AND IDEV BYTES N ISER AREA
670

673

BASICL MACXi1yg yeal 22%MAR®73 16105 PAGE 43

672 jreecee seces roea comcan - L cosccvavene
673 !
674 I EDLY «
675 )
676 ) GEY LINE, TRANSLATE INTq TOKENS, AND MgvE LINE INTQ
677 } USER CODE SPACE, WITW ALL ENTRIES MADE [NTC USER
678 ) SYMBOL TABLE, ARRAY SPACE, AMD STRING SPACE,
679 }
080 201160 204767 0213160 EDLTY VSR PCILINGEY
681 001164 193026 8ce EOITL INORMAL INPUT LINE
682 D01166 127527 000016 0Q022% cMPB ®CODE(RS),#,EOF JCHWECK EMPTY PROGRAM
683 001174 001336 BNE READYD INO, RETURN TO TTY INPUT
084 201176 200167 215642 JMP DEVERK JYES, DEV]CE NOT READY
685 001202 04787 216146 EDITLYE JSR PC, TRAN
686 001206 00%20% INC Ry
687 001219 0210146 MOV Ry, = (5P)
688 2031212 0214501 0Q@0020 MOV LINE(KD),Rq
089 23091216 160116 sys Ry, (SP)
690 0201229 112199 mMove (Ry{)#,RD
691 3031222 192417 M} EDIMMED
692 0201224 0200320 SWAB RO
093 201226 152100 B]S8 (Ry)+,RP
694 001230 061520 ADD (RS),Re

095 294232 0224p27 177775 CMP (RO),#,SCALAR
696 001236 123011 BHIS EDIMMED
697 201249 216%01 000016 MOV CODE(HS) , Ry
698 201244 0241627 02000023 CMP (SP),»3 }IF THERE ARE ONLY 3 BYTFES THEN THE LI“E699 02012%9 2010313 BNL EDISRGN JCONATINS LINENQ,CR AND MEANS DELETE,
720 02@12%2 @2%016 CLR {SP)
701 021254 Q05069 200002 CLR 2(R@)
702 0201260 200407 B8R EQISRCH
703 001262 10%785 000077 EDIMMEDITSTS J10EV(HY)
704 Q1266 291334 BNE EDIT JIGNORE IMM STMTS FROM NANTTY
785 001270 0200187 009454 JMP IMMED
706 001274 294787 0159660 EDISKIPIJSR PC,SKIPEODL
707 0013M@ 210404 ED{SRCHWIMOV Ry, R4 1R® POINTS TO LINENO OF THE “MEW LINE,708 0201322 121127 o@@225 CMPB (Ry),# EOF JBLSP) CONTAINS LENGTH OF THE NEW | INE,
799 201326 201492 8gQ EQIPUTY
710 0203312 11{193 MOV (RL),HI
711 0201312 1900779 BM! EDISK]P
712 291314 20%22% INC Ry
713 0201316 080303 SWAB RS
714 001320 152103 B8]S8 {RY)®,R3
715 001322 7645@3 ADD {R5), K3
716 0201324 021327 177775 CMP (R3),#,SCALAR
717 2301339 123364 BNIS EDISK]P
748 001332 221213 CMP (ROY, {RI)Y
719 001334 104397 BH! EQIsSx}P
720 201336 294036 BNE EDIPUT
721 201340 204787 015614 EDIPASS ISR PC,SKIPEODL
722 201344 12112y op@022% CMPB (RY), ¥ ,EOF
723 301353 ¢@@142Y BEQ EDJQVER
724 201352 114133 Move {RY))RT
725 2013%4 190773 BM] EUIPASS
726 221356 295221 INC Rl



BASICL

782

783

784

785

786

787

788

789

790

791

792

793

794

795%

796

797

798

- 799

800

MACXLY

301360

291362

04304

201366

381372

203374

201 47Q

291424

801412

201412

291414

BOL4L6

391429
001422

091424

201426

001430

001432

201434

001436

BEL442

BBL444

3814590

081652

BE1454

001456

301468

001462

081464

POL466

0014790
301472

201474

201476

204500

081502

001504

281506

091510

001512

pOL514

201516

281522

BO1524

301526

091530

901532

BR1536

001540

pO1544

281546

201550

001552

201554

301556

MACX1l

2015680

201562

001564

001566

204572

201572

201574

001600

801602

001606

991612

201614

201629

001624

201630

381632

201634

201636

701649

2041642

201644

001646

001650

204652

304654

201656

201668

Q0L664

201666

2016782

91672

201674

301676

381729

801704

01706

ag1712

281712

281714

21716

301729

201722

201726

301730

vyaal

200323

152123

264993

pay32?

103362
162704

214500

0416502

221224

1044023

221021

10{g02y
205042
2089728

70%3322

293379
160403

200424

299001
161603

046500
0316502

ge10d4

19340}
102110

003729
208302

903372
pe97QY

100433
0041473

010402

0646022

03102923
260103

112322
220319

123775

199742
204403

2098202

232227

PL421

10%022
210215
212322

220365

183774
010265

g0040%

00%022

220213

183775
Pe0444

011509

ool

193749

2041401

308200

1601020

210003

205203
c42793

164503

66503

2203695

121402

290187

2346502
232385%

200403

(114243

20215

124375

210315

105043

430002
060120

cB80403%

114042
V20024

194375
216500

210423

042682

200404

112024
295302

202375

121127

P014%7

111122

100412
005204

200302

152402
0615982

222227

193003

212112

22«MAR273

177775

goo002

o000

2g0e32

200004

0000932

20008}

goog14

000014

22aMARe73

220003

0002014

goegia

016524

0000214

200014

op002D

poo225

177775

16103

16105

PAGE 13=1%

SWaB

8]s8

ADD
cMP

BKIS

sys
NOV

MQV

ED{CNG) CMP

BLOS

CMP

BH1

CLR

TS?

DEC
BGY

ED{OVERISYB

B8R

EDIPUTY CLR
sys

MQV

MoV

EDIMODPICMP

8L0

Sys

TS?Y

oeC

BGY

TSY

BMI

BEQ

EDICONTIMOV
ADOD

MOV

ADD

EDIMOVEIMOVE

o] 1d

8L0
TSTB

8EQ

INC
81T

8EQ

CLRB

MOV

MOV

cHP
8.0

MOV

BR

CLR

CMP

8,0

8R

EDIGROWIMOV

PAGE 13e2

ERROVL) JMP

8L0
JSR
of 14

BHIS

+ENDC

EDIROOMIMQV

MOV
BR

EQ{MVUPIMQV

CMP

8K

MOV

CLRB

MOV

ADD

8R

MOVB

cMP

BH1

ED{SAMEIMOV

MOV

MOV

B8R

Move

s] 4

8GE

EDIRLCBICMPB

BED

MOVB

Ml

INC
SWAB

B[S8B

AQD

CMP

BHIS

MOV

RS
{RL)®)RI

LEMFL
(R3),#,SCALMR

EOIPASS

"2, R

POL(RD),RD

GSBCTH(RS),R2

(HO),Re

]

(SP),Ry
POL(RI),RD
GSBCTH(RS),R2

(R3),R4
I.‘
RY; (RY)

{R2)eé

R2

EDIMOQF
R

EQIGROW

EQISAME

R4,R2

(3P),R2
R2,R3

Ry R3S

(R3)¢;(R2)4+

RJy (R
EQIMOVE
w{R2)

R2,(RD)

(Rs,‘.(fiz’fi

R3, LOFREE (RS)

]N

R2,LO0FREE(RS)

o4
(R2)e
RZ,R3

N1

EQISAME

(RS}, RO

«({RQ)

({RS),R3
LOFREE(RS),R3
R3,H1FREE (RS)

1 %6
ERROVZ

SNOSTHR

R3,R2

(R2)¢
R2,L09TR(RS)

EDIROQOM

PC,UPPACK
R2,L0STR(RS)

ERRQOVY

LOFREE(RS),R2
R3,LOFREE(RS)

o4

«{R2))=(RI)
R2, (RD)

EQIMVUP

R3, (R
»{R3)

" RO, R2

Ry,R@

, 04

e(RQY) (R
RO, R4

94

LINE(RS),Ro

R4,Ry
{SP)# R2

]

(RB)&; (4)+

R2

o4

(Ry)¥, EOF
EQLUMP
(RY) N2
EDIRLOC
RY
RS

(RY)®R2
(R3), K2
(R2)4,#,SCALAR

EQIRLOC
Ry, (R2)

11F A LINE IS CHANGED WWICH 1S
JREFERENCED HY THE READ POINTER,AN FNM

JPOIMTER QR A GOSUR POINTER THEN THAT

JPAINTER MUST BE CLEARED

jJRY MOW = #CHARS TO CONTRACT,

JALL REFERENCES BY TWE REAN PQINTER

JWHI”W REFER TO LINES WWICH ARE MOVED

JBECAUSE OF EDITING MUST B8E RELOCATED

jR4 QW = ADORESS AT WMICH TN INSERT,

JMOVE DOWN THWE CODE,

JR2 MOW POINTS TO BYTE AFTER THE ,EOF,

JR2 NOW HAS THE NEW STARY OF THE SYMTAB,

JMOVE DOWN TWE SYMBOLS)

JCLEAR VACATED STRING STARAGFE TQ ZERNES,

JRA MOW POINTS PASY THE NEW H]GHEST 8YTE
jOF CONRE,

JIRS NOW HAS THE NEW START NF SYMTAB,

JR3 NOW WAS THE NEW VALUE OF LOFREE,

JCHECK 10 SEE THAT THERE |S ENOUGH

JCHECK TO SEE THAT THE SPACE THAT WIL{
}BE USED IS NOY OCCUPIED BY STRINGS

JNO, MOVE THEM UP

s TRY AGAIN

IMOVE UP THE SYMTASR,

JCLEAR THE POSSIBLY USED FILLER

(R NOW PO}NTS PASY OLD WIGHESY RYTE

JOF SYMTAB,

JMOVE UP THE CODE,

JMOVE THE NEW LINE INTO THFE ~0DE,



gASICL

837

838

839

849

04y

BAS|CL

842

843

844

845

846

847

848

849

850

851

852

853

854

85%

856

857

858

859

860

861

862

863

864

865

866

867

868

869

879

871

872

873

874

875

876

877

878

879

MACX1t

201732

284736

ga1742

301744

MACX11

281752

001752

201756

281762

001764

01779

001772

801776

go2000

pe2e04

0020026

202012

202014

022016

0020920

p2g22

02024

202926

002930

002932

002034

go2049

go2042

202046

90252

202060

202064

302079

0020974

veal

162712

004767

2007%6

200167

Vel

212620

285065

2165024

316503

295002

154142

162702

206302

22@227

104012

362792
p6@702

261297
290162

200206

280124

200052

177036

177046
260199

2920065

193402
302167

1127192

212769
205065

793067
3850687

2021687

82,(R2)

PG, SKIPEDL
EOIRLGE 0
EOtY

{MMED o IMMEDJATE MQDE GoMMANDS

SAVE; AND OLD) ANQ SET UP OTHEPS (UM=MUMBERED) FOR

229MARe73 16185 PAGE 19e3

200002 sys
#15216 ED!RLOC'gg“

177219 EOIJMP) yMP

22e«MARe73 1618% PAGE 16

EXECUTE,

MMED} MgV

200876 CLR
2000906 MOV
220020 MOV

CLR

8]s8

000277 sye
AS|,

oeeeL2 CMP
8M]-

LT ADD
ADD

ADD

TABLE4; ,WORD

. WORD

, NORD

WORD

. yWORD

TBL4ENDS ,WORD

IMMSTMT 140D

0gse16 CMP

8,0

015779 JNP
202822% MOVSB
17777% 0200039 MOV

200036 CLR
176310 CLR
176506 CLR
230554 JMP

)

)
)

}

} Do IMMEDIATE oNLY GOMMANDS (RUN,; LISTs SCRATCH, CLEAR,
)

)

'

l (SP)+RO

QOEV(X5)
POSIZE(R3),R4

LINE(®RS),Ry
R2

(Ry),n2

#,L18T,R2
R2

JR® *owWw WAS # BYYES AN [MPUT LINE,

JTAKE NNLY TWIS IMMED, CAMM, FRQMTM NOWeTTY

R2,#THLA4ENNTABLEY4

[MMSTHT

#2,R2

PC,R2

(R2),PC
LISTeTABLE4

RUNTABLEAY

SAVE=TABLE4

OLDeTABLES

SCRATGCHeTABLE4 (1N ¢STARTY

CLEARsTABLE4 JCIN START!Y

RY,R@

R, CO0E(RY)
Bl
ERRYRN.

#,EQF,(RM)

#,SCALAR,LINENN(RS)

CUMNTTIY(RS) JRE=SEY ALl COLMN CQUNTS

CLMNPP

CLMNLP
EXECUTE

CODE,

CODE,

ABOVE)

ABOVE)

JSEE [F AN tEQF¢ CAN BE F]T ON THE LINE,

JSTART RUNNING,



BASICY,

88g

a8y

882

883
LYY

88%

886

887

888

889

892

893

892

893

894

895

896

897

898

899

909

903

902

903

904
905

926

927

908

909

910

8AS]CL

911

912

913
914

915

916

917
918

919

929

923,

922

923

924

925

v26

927

928

929

938

931

932

933

934

935

936

937

¥38

939

940

943

942

943

944

945

946

947

948

949

9590

951

952

953

954

955

956

957

958

959

960

963

962

963

V64

965

MACX1Y

002199

092374

002118

902114

g92129

392124

902130

292132

92136

gp2g42

0p2146

gg2152

202156

po2L60

292164

202379

202174

go22029

0022082

PP2206

092210

gp2212

ap2214
902229

MACX14

822224

202239

002234

02236

002249

322242

202244

Q2246

202252

202254
2022690

gR2262

p2266

0B2270

292274

2276

202322

002304

302326

go2s12

092314

202316

202329

2902322

202324

pR2326

292332

92334

0092336

902342

082344

202352

092352

282354

2e2356

002369

202362

202364

002370

302374

092376

0B2402

002424

202406

202419

022414

202416

002422

092424

202426

202439

292432

202434

222436

veal

236306

204767

2047487

2047067

284767

122127

o422
200147

00167

204767

204767

120227
2034024

go416?7

L4
202179

204787
000187

095203

g84767

183770

214204
304766

204767
280167

Vpa1

204767

016573
112102

100406

n09302

152102

61522

311265
112122

120227
PA1415

120227
091530

120227
201504

120227
201537

20%304

204787

100759

112122

198526

200322

152122
261502

122127

201100
098093
121127
701496

122127

2019714

111123

1008467

200323

305201

152433
812724

122127

201423

124127
201054

205204

205924

121127
201446

122127
2041044

111144

100442

209304

19%29¢

152174

122127

22eMARe73

209004

214654

006312

P15204e

286200

0909203

27512

177016

PL47%6

006160

200002

213336

214

212606

176676

211046

212560
176652

22eMARw?73

2oeL7s

agople

goees0e

poe213

ogoeey

ggoaie

ARQ225

214640

029235

200375

202376

177777

228237

200243

808375

008378

209237

16185

16185

PAGE 17

} TOLD/ COMMAND
oLD! MQV

JSR

JSR
JSR
JSR
CMPB

BES

JMpP
oLDaA1) JMP

} VSAVE! CoMMAND
SAVEl JSR

JEVEN

LISTSVI JSR
JHP

) LISY! CoMMAND
LISTT INC

8CS
MOV

8ED

JvSR
JMP

PAGE 48

} JRUN? COMMAND
RUNI JSR

MQV

DIMLOOPIMQOVE

aMm

SWAB

a1ss

AQD

MQV

MOVB

DIMNONOICMPB

BEQ

CMPB

BEQ

CMPB

BEQ

CMPB

BEQ

QEC

OEFDUNI JSR

B8R

DImMGOT}) MQVB

M1

Swas

ALLOC11

ALLOC2} INC
8

POL(RD),SP JFLUSH QUT SYSTEM
PGy INITSCR }SCRATCH

PC,CLRVARS

PGy SCANPND }SCAN OFF ¥t

PG, CHKISET JCHECK AND SET INPUT

(Ry)e, #,EQL JMUSY END LINE RIGHT
oLoeey

ERRSXD
EOIY JTH]S DQES TWE REST

PG, SCANPND

PG ,CHKOSET

R2,#2

LISTSY

R1,MSGOQEY

FF,FF,0

PC,LSTPROG

READY

Ry
PEIFLINE

LiSTSY
(R2), My,
LISTSY

PCyLSTLOOP

JSCAN OFF 141

JCHECK AND SETeUP OUTPYTY

ILINE PRINTER?

JNOS LIST TAKES OVER

JFOR LPT, START W/ 2 FORMeFEE(QS

JGET ADDH OF CODE LINE

) IF UNDEF, NORMAL LIST
JLIST PARTIAL PROGR

REAQY

PCyCLHVARS
CODE(NRS),R¢

(Ry)+,R2
DIMNONO

R2

(R&’O'Rz

(R5) K2
(R2))L INENO(RS)

(RL)e,R2

3

PG SKPEDL
oimMLoQP
(Ry)®R2
ERRDIM

RZ

(R4)*,R2
(RS),R2

(R4)®,#,LPAR
ERRDIM

R
(Ry),#,1L1TL
ALLOCY
(Ry)ey#,1L1T2
ERROIM

(Ry), A3

ERROIM
R3
R3
(Rt)t,RS

(RL)®# RPAR

(RL),#,1L1TY
ALLOCZ

(Ri)e,¢, 10172
ERRDIM

(Ry) R4
ERRQIM

R4
R

(Ry)eR4
(Ry)*,#,RPAR



BASICL

966

967

958

969

979

973

972

973

974

975

976

977

978

979

980

11

982

983

984

985

986

987

988

989

999

991

992

993

994

998

996

997

998

999

1900

1201

. 1002

1003

1004

1205
1206

1207

1928

1009

10180

1013

1012

1913
1014
1015

1016
1217
1018

1019

1020

BAS]CL

102}

1p2z

192l
1224

1p2s

1026
1027

1028

102y
1239

MACX13

982442

002444

082452

202432

0282454

002460

002462

002466

202472

082474

902509

202502

202504

202306

282514

992522

302326

292530

202534

gP2536

092343

202342

202544

202547

302559

002554

002556

292562

902564

082566

02579

002574

02576

02609

002602

P0260s

002612

902616

gP2622

202626

202632

002634

MACX11

202649

302643

002644

veal

001034

A2L227

001434

2024023
eg9762

190025
2304767

122427
204710

124127

204015

209224

200653

216569

132765
122127

01642
o0aie7

200004

042111

209

A20004

V42114

122127
204372

112102

266502

20%712
204365

122127
294362

210112

200642

095965

085067
20%067

236504

216504

121127
204019

2044167

voal

830116

000

apo167

22eMARe73 16105 PAGE 18ey

BNE
177778 DOALLOC!ICHP

BEO

8L?
2000904 ST

8Pl

205079 OIMSCLRIJSR
200243 CMPB

8E0

CMPB

BNE

INC
) R

JRANDOMIZE STATE
RNOGOT§ MOV

B1s8

CMPB

SEQ

JMP

107
+ JFNOF
+ASCLI

1 ENDC
« IFOF

ASCII

ENDC
\BYTE @

, EVEN

ERRDEF) 1lOY

» JPNOF

(ASCII
.ENDC

geozey

o0P064

000064

200070

299003

00809203

287114

ERROIMY

113

106

2002062 DEPGOT|

oQo2pe

2998¢3>

208936

179566

175964

200806

0080916

000225

8R

DIMDONEICLR

CLR

CLR
MoV

MOV

cMPB

BNE
212626 ERRRUN| JSR

22eMARe73 16109 PAGE 18e2

' JPNDF

'ASClL

+ENDC

+ 1FOF

ASCI!
JENOC

«BYTE 2

EVEN

JMP

122

176270

ERROM
(K2),8,NVAR
ERRD M

JIVAR(R2),SS1tR3),S582(4)

.‘R1,|‘|E°L

ERROIM

RY
DIMLO0P

MENT

RNOCT(RS),RNDL(R%)

81 ,RNQL(RD)

DIML00P

EKRSYN

SLONGER
¢ JOM¢

SLONGER

*ILLEGAL DMy

SLONGER
\lOF\

SLONGER

1 ILLEGAL OeF!

(R‘)‘|’.FN

ERROES
(RL)# R2
POL(RY),R2
(RQ)
ERRDEF

(Ry)e,# ,LPAR
ERRDE

CLMNTTY(RS)

CUMNPP
CLMNLP
POS}ZE(RS),R4

CODE(KS)R

(Ry),8,EOF

EXECUTE

Ry, MSGERR

JRE=SEY ALl COLUMN COUNTS

JSTART RUNNING,

SLONGER

\NPR\

SLONGER

*NO PROGRAM'

READYZ



BAS|CL

BAS{Cl

i27s
1279

1089

1281

1082
1083

1084

1085

1986
1287

1088

1089

1090

1294

1092

1293
1894

1095
1296

1097
1298

1999
1100

1121

1102

1103

1124

1125

1126

11087

1108

1109
1119

1111

1112

1113

1114

1115
1116

1117

1118

1119

1120

1121

1122

1123

1124

112%

1126
1127

1128

1129

1130

1132

1132

MACX11

292659

082634

092669

002662

g92666

892672

002674

pR2676

292722

22704

202719

802712

02714

22716

0992720

ge2722

2002724

pR2726
282730

292732

902734

92736

02749

982742

902744

282746

202759

092732
002734

gR275%6

027680

82762

BR2764

ge2766

282779

02772

P02774

802776

893002

223004

0030102

MACX11

9083012
po3214

903029

203222

203026

203030

203034

203236

pO30492

pB3p42

Bo3p44

03046

ce3059

0030252

003254

gP38546

203060

203064

203066

293078

203072

203074

893276

P03120

923182

293104

AB3126

23119

283412

303116

283129

2@3122

203124

33126

vaal

394787

195769
791434

10506%

800467

112122
202039%

ne2702

0p6322
20227

194127
269702

064297

177736
oRa334
901216

291036

04036

000400

282732

9008272
994726
002240

004142
290369

177732

177732

294024

177732
177732
203330

177732

202074

290336

200322

152102
264502
521221

103487

214265
208724

voal

112102

120227
204443

120227

204060

122127
204055
110122
205023

20%293

105723

204375

122122
20146

205303

SpL442

933702

201437

030246

195712
Po1434

010046
210346

122pg22
221034

395303

2084374

161603
062793

2092422

201404

1938722
291023
718%323

22aMARe73

214304

2923100

go0L0e

176204

177600

2geose

17777%

000030

229MARe73

poeas7

200256

882377

00046

000004

16193 PAGE 19

"'- - s - yee - Yo L & ®e - -

}

} EXECUTE » EXECUTE CQMMAND LINE
)

IGNQREL JSR pGiSKiPEOL

EXECUTEITSTB CNEFLGL(RS) jteC! HIT?

BEG NOCNC

CLRE CNCFLG(RS)

JMP READY

NOCNC| MmMQve (R{)*,R2

-] 4 NQTSYM }17S A POINTER,

81C #w208,R2

ASL R2
CMP RZ tTBL;ENO-TABLELaZ

M1 ERRsx; INOT A STATEMENT WORO,
ADD PG.RZ

(R2) JBRANCH THRU TABLESY,ADO

TABLEL® ,WORD :xscuIE-TAaLez
JWORD ENDeTABLEL

,NORD FOReTABLEY

,WORD GOSUB®TABLEL

,WORD GOTQeTABLEY

JWORD [FaTABLEY

,WORD INPUTsTABLEYL

JWORD LETeTABLEY
JWORD NEXTeTABLEY
,WORD PRINTeTABLEL

,WORD RETURNeTABLE1
(WORD STOPeTABLEY

WORD IGNQRE=TABLEY
,WORD 1GNQREsTABLEY

,WORD RESTOREsTABLEL

,WORD ]GNOREeTABLEY

,WORD JGNOREeTABLEY
,WORD READ=TABLEY

(WORD IGNOREwTABLEY
,WORD CALL=TABLEY

TBLLENDI,NORD EQFeTABLEL
NOTSYMiI SWAB R2

g[ss {Ry)®,R2

ADD (R5),K2

CMP (fl!),l SCALAR

BHIS ASS] INOT A LINEND,

MOV (RZ).LINENO(R53 SSAVE THE [ INENO,

B8R EXECVIE

16103 PABE 20

j fCALL! STATEMENT

) CALL "PROGTM (4;4)

CALL!Y

¢ JFNDF SNOSTH

JSR PCIEVAL JEVALUATE FUNCTION NAME
BCC ERRSX]

MOV (SP)¢ RO

cupP RO, 8477777 JCHECK NULL STRING

SEQ ERRFNY JYES, ERRQR
MOV {RO)*,RI JR3 1S STRING LENGTH

MOV (RB)&, (RD) & JR® 1S ADDR OF CWARS

,ENOC

(FOF SNOSTH

MOVE (Ry)*R2 J1R2 1S QUOTE CHAR

cMPB R2,8,50U07

gEQ ALL
cMPB R2,#,00007

8NE ERRSXY

CALLLI CMPB c31>~.n,rsxf
BNE ERRSXY ]

MOV Ri,RQ JR® 1S ADDR OF CHARS

CLR Ry

CALLPYT INC R3 JCOYNT CHARS [N R3

TSTB (RY)*
BNE CALLP

cMPH (RY{)*R2 JCHECK CLOSING QUOTE

8NE ERRSXY

DEC RJ

8EQ ERRFN

,ENDC

} INIT TABLE SEARCH
MOV oR46,R2
BEQ ERRFNY JNO FUNCT]ONS DEFINED

MOV R2,e(3P) }SAVE ON STACK

) CHECX ENO TABLE
CALLCKI TSTB (R2)

BEQ ERRFNY

} CHECK THAT (RJ) CHARS MATCH
MOV RO,s($P

HOV R3'0‘§',

CALLML} CMPB (RB)&, (R2)a
8NE CALLNM

DEC Ry

BNE CALLMY

} GHECK ruay 4-;R3a EGHARS ARE 7 IN TABLE

sys (3P) 4R
ADD #4,R3
BLY :RnrN;

BEQ CALLX

CALLM2¢ TST8B (R2)e

BNE CALLNM

BEC R3



BAS]CL

1333

1134

1135

1134
1137

1138

1139

1149

1143
1142

1143
1144

1145
1146
1147

1148
1149

1150
1153
1152
1133
1154

1139

1136
1197

1138
1159

1160
1161

1162

BASICL

1188

1189

1190

1193

1192

1193
1194

1195

119¢

1197
1198

1199

1200

MACX11

903139

2033132

9283136

0031492

003142

093144

803146

993150

P83152

093154

283136

83169

093164

203172

2993174

203176

893200

203204

P03206

293210

0993212

293214

983216

203220

803222

283226

293232

203234

803249

093244

203246

203252

003254

03260

MACX11

283262

9D3266

993279

gp3272

203276

003322

093304

2033192

093312

Vo1

001374

262706

2112#2
04411

010444

B10446

210544

204712

212603

212624

212603

200467

200447

200167

212603

232620
262716

031662
200730

112102

1007646
200302

192102
264503
204767

122127
204336
094767

122437
20435}

284767

e9Q6e0

220169

193014

Vaal

204187

219
200

03272

002187

2041487

i32

992123

geg

2083312

6008167

22eMARe73

Pp0006

177464
007626

006454

200006

9403%6

PPP254

295356

ogoezey

943772

220016

22eMARG73

912206

12

o

175662

g12172

212

050117

17556¢

16125 PAGE 20e%

)
CALLX]

ERRFNL|
ERRSX14

)
CALLNM)

) B EYS
LET

ASSIGN|

ASSSTR)

BNE
RETURN A

ADD
“ov

8EQ

MOV

MOV

MoV

JSR

CALLNME
NSWER
8§,5P

(R2),K2
ERRFNY

Ry e(SP)
Ré,e(P)
R3,e(§P)

PGy (R2)

1POP STACK

($P)4, RS

(SPY& R

(3P)o RY
[GNORE
ERRYFN
ERREYN
TO NEXT TABLE ENTRY

(§P)e,RJ
(3P)e,R2
8§,(8P)
(3P), N2
CALLEX

STATEMENT RQUTINE

MOVE (Ry)& R2
8M]

SWAB

8]30
ADD

JSR
cMPB

INE

JSR

+ JFNOF
BCS

ENOC

Cur8

ONE

JSR
BR

1 IFNOF
CMPB

BNE

JSR
8R

ENOC

OR 'END’

1,14

BHIS

16189 PAGE 2#e2

SToP1t

JMPROY}

JSR
'BYTE

+BYTE 3

+EVEN

JMP
} ISTOP! STATEME

RJs
BYTE

1ASCI!

8YYE
L EVEN

JHP

sgflsx; INOT A POINTER,

(RL)& R
(R3),R2
PG, GETVAR

ERRSXY INOT EOSIGN,

PCIEVAL

SNOSTH

ASSSTH

(RL)e&y#,EQL
ERRSXY
PG, STOVAR

EXECUTE

SNOSTR

(Ry)*,8,E0,
ERRSX]
PG:STOSVAR

EXECYTEL

STYATEMENT

R1,COPE(RS)
JMPROY

R4, MS

CB:L'E

EOLY

NT

READY

N



BASICL

1311
1312

1313

1314

1315

1316

1347
1318

1319

1329

1321

BASICL

1322

1323

1324

1325
1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336
1337

1338

1339

1340

1341
1342

1343

1344

1345

1346

1347

1348

1349

1350

1351
1352

1353

1354
1355

1356

1357

1358

1359

13690

MACX13

283712

923714

ga3729

903722

203726

9037392

293734

203736

003742

983759

MACX11

203734

9037692

9083762

903766

2837790

9083772

083774

004002

004004

00408192

004912

o04R16

004922

004024

004026

24932

004034

0040490

04042

p04Q45

o04046

004950

204253

234954

vo21

eP1060

120027
904415

128027
481412

120027

A@41447

209167

012775

200167

veal

2847067

103435

122127
201232

299712

204425

126127
204013

9165083

296343

066523

920365

104006
210113

0903265

211293

d0Q167

300004

0471237

000

ooopne

J46425

209

anaie7

22eMARe?73

000246

288233

280259

176706

177777
176709

22aMARe73

007274

2002093

177774

o032

000004

poop02

09g032

176014

104

2085979

16185 PAGE 21e2

CupPB

#EQ

CMPB

8EQ

CuPB

BEQ

JHP

PP2004 RESTOREIMOV

JMP

00204

16195 PAGE 22

ERRSXO

RO, ¥, GE

60¥0

#ny,0P0L (RS)

EXECVTE

} /GDOSUB’ AND 1GOTO! STATEMENTS
68 Vet

GOY0! JSR

)

INC
GONOSAYI MOV

JMP
ERROEEP 10T

ERRGO} 10T

£

ERRSX6) JMP

PGaFLINE

ERRSX®

(Ry)e #,EOL
ERRSX6

(R2)
ERRGO

=4(RL),#,GOSUB
GONQSAV

GSBCTR(RS),R3

RS

POL(RY),RJ
RIJLIMIT(RS)
ERRDEEP

Ry, (R3)
GSBCTR(RS)

(R2),Ky
EXECUTE

SLONGER

\GND\

SLONGER

¢GOSUHS NESTED TNO DEEPLY!

SLONGER

\WLNA

$LONGER

'YNDES INED LINE MUMBER!

ERRSXS



BASICL

PR{}Y

BAS]ICL

1256

1257
1258

1259

1260

1261
1262

1263

1264

1265

1260

1267

1268

1269

127¢

1273
1272

1273

1274

1275

1276

1277

1278

1279

1289

1281

1282

1283

1284

1285

1286

1287

1288

1289

12990

1291
1292

1293

1294

1295

1296
1297

1298

1299

1320

1301

1302

1323

1324
1305

1326

1327
1308

13029

1319

MACX11

g93316

393322

083324

203330

203332
903336

083349

903342

203344

003346

293352

203354

203356
083360

003362

883364

203370

093372

803374

203376

803402

093404

003406

003412

203416

293420

093422

303424

803426

0034390

203432

303434

093449

393442

083444

803446

093450

003452
003454

203460

093462

093464

003466

203470

003472

303474
283500

303502

303506

MACX14

2083510

203514

983516

93522

903524

203539

983532

003536

203542

Po3544

003546

023550

903552

2835%6

903560

003564

003566

003579

283572

903576

003622

283624

083619

023612

203616

003629

003622

003624

203630

303632

203636

203640

003644

203646

223652

303654

p23660

0093662
203666

903672

O3674

903676

203799

283724

ge37086

vaeal

204767

193113

124127
183717
124127
10314

4200644

193553

112146
004787

212603

012622

212602

210046

2050446
220227

20140}

154216
evseee

920327

09140y

1543¢0
62792

2627023

eP0402

122322
204047

g0%320

002410
205316

2082372

122327

201049
295300

002373
200497

485716

203435

122722
994230
295316

393373

J85726

812600

112192

122227
4094403

120227
284013

vea1

12a927
004517

120027
891514

120827

201511
302467

200167

202453

en5726

312609

200424

121127

183767

121127

101364
220624

103436
216546

316546

112146
3047867

212620

204767

304725

202426

112102

120227
204423

120227

281126

122027

301443

120027
981440

123027
001435

200197

200167

295726

012600

112192

1208227

1014¢3

129227

22;HAR073

p@se74

200244

292254

205244

177777

177777

2090803

020003

200040

090040

0Q0242

000205

229MARe73

000244

300246

000254

177112

apoive

poR24s

200254

ogoReg

coopep

005006

213474

P0d242

020205

200244

ge0e32

920239

176762

205226

opo24e

290203

16109

16105

PAGE 2%

j TIF? STATEMENT ROUT|NE

CuPB

8,0

4,14

UL}

Cup

8L0
MOVB

JSR

' IFNOF
8cc

,ENOC

MQV

MOV

MOV

MoV

CLR

CMP

BEO

g1se

CLR

CMP

8EQ

g1se

ADOD

ADO

B8R

[FLO0P) CMPB

aNE

DEC

8LT
OEC

8GE

CMPB

BNE

DEC

A8GE

B8R

IFLENDY TST
8LE

o]14°)

8NE

DEC

86T

IFSEQL TSY
MOV

IFLEQRI MOVS

CMPB

BEQ

CMPB

BNE

PAGE 21e}

CMPB
BEQ

CMPB

BEO

CMP8

BEQ

JMP
ERRSX71 JMP

IFCOMP1 BLY

TSY

MOV

B8R

IFNUMERICMPB

8Lo
CuPB

CEH

CMP

#LO
MOV

MOV
Move

JSR

« JFNDF
8CS

+ENDC

MOV

JSR

IFLLTRY

ERRPDII JmP

1]
ERRMX4| JMP

JFSGTY TSY

MOV

IFLGYRI MQVE

CMPB

BEQ

CMPB8

pg.EVA

1P NUME

(RL),8,LE
ERRS XY

{RY)ee (SP)
PC,EVAYL

SNOSTH

ERRMx4

(SP)*,RJ

(§P’0'R'

‘§P,*‘R2

=(SP)

,+4
(R2),(SP)
RO

RS 8=}
¢4

(R3), RO
#3,R2

83,R3

/+6
(R3I)*,(R2)¢

[FcomP
RO

IFLEND
(SP)

1FL00P
(R3)+,#8L

J[FCOompP
RO

1240
IFSEQ
(SP)
[FSEQ

#BL, (N2)+
[FCOMP

(SP)

1940
(3P)e
!§"*.RB

(Hy)+, R2
R2,#, THEN

210
R2,#,G0TC

ERRSX7

R'."kE

(RL),»,EQ
ERRSX7

SP,R4

ERRPDS

FAC2(R5),+(SP)

FACL(RS),»(SP)
(Re)e,e(SP)
PC,EVAL

SNOSTH
ERRMX4

(SP)+RJ

pCysuUBsTX
IFLEGN
IFLGTK

{R1)+,R2

R2,#, THEN

1210
R2,#,G0T0

ERRSX0

JGNORE
ERRPOL

SNOSTH

ERRM]X

(SP)#+

(SP)e, RO
(Ry)e, R
RZ,#, THEN

1?40
R2,#,G0T0



BASICL

1361
1362

1363

1364
1365

1366

1367

1368

1369

1370

1371
1372

1373

1374

1375

1376
1377

1378

1379

138¢
1381

1382

1383

1384

1385

1386
1387

1388

1389

1399

1391
1392

1393

1394

1395

1396
1397
1398

1399

1400

1401
1492

1403

1404

1405

1406
1407

1408

1409
1419

1411

1412

1413
1414

1415

BASICL

1416

1417
1418

1419
1429

1423

1422

1423

1424

1425

1426

1427

1428
1429

1439

1431

1432

1433

1434

1435

1430

1437

1438

1439

1449

144}

1442
1443

1444

1445

1446

1447

1448

1449

1450

1451
1452

1453

1454

1455

1456

1457

1458

1499

1469

1461

1462

1463

14564

1465

1466

1467

1448

1469

1470

MACX11

2P4p69

go4p64

204066
g04p72

304076

204190

904102

20441026

204110

J04114

04116

po41290

294322

004126

0044130

204133

04134

204136

24449

004142

004144

004146

204150
004152

g04156

2041690

004164

dB4166

004172

004176

094204

004210

004214

PB4216

MACX11

204222

304239

224236

0p4242

04250

004254

go4256

Q4262

3042064

004270

304274

804276

204328

204304

804306

504312

BO4314

304316

304320

094322

004324

204326

904332

204334

304336

004342

PB4344

204350

804352

004356

004360

204362

004364

004366

204372

294372

304374

204376

204402

004404

204426

004411

veai

122127

284373

216503
020327

081443
209383

010365

206303

2665083

205713

004403

714323
300167

2popa4

244122

ug

810146

093316

112109

100744
#p039e

152102

264502

224227

0094734

122127
294333

2108265

ag4707

212765

204767

122127
a04317

PRe767

voal

216565

816565

Ap5065

212763
121127
o0L41pD

122127
04274

004767

121127

01287

035201

816503

00402

204787

111122

100440
205204

gpo3d2

152142
264582

221227

123091
211203

124127
204420

121127
91420

121127

2941353

g95203

111122

129759
095201

GEL RY Y

152192

pei5a2

220265

201341

200024

053506

p2o

J(LOC NF THE (FQR!)

$} (VAR OF THE FOR)

JFORCE TO SCALAR,

FAG2(R5),532SAV(RS)J(LIMIT OF THE FOR)

JASSUMED STEP 1S 1,2

J(FAC HAS THE STEP)

JOTHF L INENO WWILE LOOKING)

jTHE CODE ]S NOW BEING SEARCHED

jFOREWARD FROM THE rFOR( FOR A NEXT WITH

JTHE SAME VAR, IF FEOF! OR ANOTHER (FQR/

JWITH THE SAME VAR [S FQUND F]RSTJERRQPF,

22sMAR®73 16105 PAQE 23

) JIREYURN! STATEMENT
0202031 REYURN| CMPB tR;)o.t EOL

8NE

000232 MOV cSBCYRQR!) R3
299033 CMP

BEQ ERRREI

DEC

000032 MOV as GSBCTR(RS)

AS RS

0000204 ADD POL(R®),R3
TSY (R3)

8EQ ERRREY

MOV (R3), Ry

1768526 JMP EXECUTE

, IFNDF SNOSTH

ERRMXS) JHP ERRMIX

LENDC

ERRREYI g7
s IFNDF S$LONGER

107 JASCIT \NBG\

+ENDC

+]FOF SLONGER

(ASCI1] tRETUNN BEFORE GNASUB!Y
(ENDC

,BYTE 7

EVEN

)} IFOR! STATEMENT
FOR} MOV Ry, e(SP)

DEC (SP)

MOVB {RY)#,R2

8M] ERRSX®

SWAB R2

CRE-1:] (Ry)#,R2
ADD (RS),R2

177777 of 1 (R2),#,SVAR
BEQ ERRSX®

200254 CMPB (Ry)*,#,EQ
BNE ERRSX6

poPR22 MOV R2,VAKSAV(RS)

go4420 JSR PGIEVAL

s [FNOF SNOSTR

8cs ERRMXY

, ENOC

177777 9e0B224 MOV #ey,SSLSAV(RS)

013934 JSR PG,STOVAR

000240 cMPB (Re{)®y#,70

BNE ERRSXO

204374 JSR PG EVAL

, IFNOF SNOSTH

22eMAR=73 16105 PAGE 23=%

8cs ERRMXD
,ENDC

000040 000824 MOV FACL(K5),SS1SAV(RS)

Po0Re2 NPBO26 MOV

230040 CLR FACL1(R5)

022001 000042 MOV #1,FAC2¢(RY)

090203 CMPB {RY),8,EOL

BEQ FORONE

0p0241 CMPB ¢81)¢,a STEP

8NE ERR

004326 JSR PQ,EVAL

y IFNOF SNOSTK

8CS EHRMXS

,ENDC

980201 CuPB (RL),¥,E0L
BNE ERRSX

FOROME} INC Rl

202030 MOV LINENO(R%S),R3

8R FORL 00K

012646 FORSKIPJSR PC,SKlPEOL
FORLOOKIMOVB (Ry))R2

BM] FORNOL

INC R3

SWAB R2

B]SB (Ry)#R2

ADD {R5), K2

177775 CMP caz),s SCALAR

BHIS FOR

MOV (RZ’:KS

200225 FORNOL} CMPB {Ry),# EOF
8EQ ERRANWO

go9211 CmPB cfilaat.NEX?

8€0 FORNEXT

epe203 CMPB (R4),8,FOR
BNE FORSK]P

INC Rl

MOVE {RL),R2
M| FORSK]P

INC RY

SWAB R2

81SH (Ry)* R2

ADD ({RS),R2

peee22 CHP R2,VARSAV(RS)

BNE FORSKP

ERR4WO} 10T
JFNOF SLONGER

116 (ASCI! (FUN!

, ENOC

,JFOF SLONGER

(ASCI] (FOR WITHOUT NEXT!
(ENDC



BASICL

1471
1472

1473

1474

1475

1476
1477

1478

1479

1489

14834

1482

1483

1484

1485

1486

1487

1488
1489

BASICL

1523

1524
1525

1326
1927

1528

1529
1530

1577

MACX11

004412
004416

004420

284422

004424

024426

004430

204432
204436

004440

204444

204446

204452

04456

0044690

004464
204472

904474

04500

294504

004510

2084514

004520

294522
294526

204539

004534
2045492

2094544

204559
004554

294556

284569

204562

ga4564

0045686

004572
004574

pg4as76

024602

004606

04612

004614

004620

go4622

004624

204630

204636

0940649

MACX13

0B4644

004646

004650

04652

004654

004660

0040662

204666

0040670

g24674

004676

pg470g

204702

P24704

nP4706

004710

004712

004714

004716

204728

004724

004726

204732
204736

004742

204744

204746

284750

204754

204769

004762

gR4764

004770

004772
004776

05002
903204

895012

205816

g03022

203026

205238

205234

205036

203042

205046

205059
J05052

205056

2050690

203062

303066

205079

voai

062721

111122

190732
298204

¥e0302

152102
261502

820268

204323

121127

0041250

1627923

116624

111623
116524

116523
116524

116521
116823
116524

116521
116521
210336

916546

2010022

316516

016546

8316546

204767

2047687

001424

100495

205726

100417
PB0404

200167

295726

190012

012665

1050614
195061
295203
000467

085726

208726

116146

116166
012601

000167

veal

205002

152102

000392

152102
20265

183131

122227
201126

962701

112123

120525

909323

154123
064503

005321

122122
0B1114

124122
091112

124227
304137
319365

424327

494595

222327

291401

3113¢3

312365
211365

795321

114146

114166

114146

114166

911665

201003
316665

304767
316546

216546

114146

114166

114146

114166

004767

001417

120404
205785

100413
280403

305765

120097

195941

22eMAR=73 16185 PAGE 23e2

+EVEN .
#20013 FORNEXT1ADD #313,RY

~ MOve (RY), N2
BM! FORSK]P

INC R

SWAB R2

8]se (Ry)eR2

ADO (RS), N2
pooo22 CMP R2,YARSAV(RS)

BNE FORSX]P

090203 cMPB (RY),®,E0L
SNE ERSX10

200014 suB #14,R}
0g0001 MOVS 1({SP) (R1) 4 JPUT ANDR OF THE (FOR! AFTER THE INEXT!,

MQVB (SP), (RL)» J(YHATS WHAT THWE 2+4+4 BYTES ARE FOR)

200023 MOVS SSLSAVEL(RS), (R1)+JPUT THE LIMIT AFTER THAT,
090024 Movae SSLSAV(RS),(R1)»
poge2? MOV SS2SAVeEL(RS),(R1)e

200026 move SS2SAV(RS),(R1)e
00004} MQVve FAC1#1{RS),(RL)+ JPUT THE STEP AFTER THAT,
gp2040 MOove FACL(RS3),(R1)+

200043 MQVve FAC2#1(RS),(R1)e
0go042 MOVB FACZ2(R3),(R1)e

MOV R3,(SP) JPUT THE SEANCH L INENO O THE STACK,

o00040 MQV FACL(RS),e(SP) JPUT SCN(STEP) ON THE STACK,

8NE v

000042 MOV FAC2(RS),(SP)
090026 MOV S$2SAV(RS),=(SP) JPUT THE LIMIT O THE STACK,

2008024 MOV SSLSAV(RS),»(SP)
204046 JSR PG, EVAL JGET THE CURRENT VALUE OF THF INDEX,

212536 JSR PG, SUBSTK JSUBTRACT THE LIMIT,

BEQ FORGOGO

oM FORLTLM

FORGYLMITST (SP)+

BM] FORGO

BR FORZERO

205256 ERSX181 JMP ERRSXD
FORLTLMITSY (SP)e

8P|, FORGO
200038 FORZEROIMQV (SP) &)L INENO(RS)
177764 CLRB ®14(RY)

177765 CLRB *13(R})

INC R}

176034 JMP EXECUTE

FORGOGOITSY (SP)e

FORGOY TST (3P)»
177765 MOVB «13(RL))=(SP)

177764 0@0083 MoVve el 4(R1),1(SP)
MOV (SP)e,RY

176004 JMP [GNORE
EOT

22eMARe73 16185 PAGE 24

) SQURCE FlLE #3

} INEXY! STATEMENT
NEXTI CLR A2

8188 (Ry)*,R2

SWAB R2

8]S8 (Ry)*,R2
200014 CMP R2,OFREE(RS) JJUST TO PREVENT AN NXM TRAP,

BHIS ERRNEXT

200203 CMPB (R2)#, #,FOR

BNE ERRNEXT

goooLe ADD 10,R}
MOove (RY)#,R3
BM] ERRSX2

SWAB R3

CRR L] (RL),H3
AQD (R5), N3

pEeC Ry
cMPB8 (RL)*, (R2)&
8NE ERRNEXY
CMPB (RL),(R2)+

BNE ERRNEXT

000254 cMPB (R2),#,ED
BNE ERRNEXT

PgR022 MOV R3,VARSAV(RS) JSAVF VARJABLE ADDRESS]

177777 cMP (R3),s,S5VAnR

8€0Q ERRSXZ
177775 CMP (R3)#,#,SCALAR

BEQ o4

MOV (R3),K3
000040 MOV (R3)#,FACL(RS) JPUT THE FOR VAR VALUE INTO FAC,

LTI VYA MOV (R3),FAC2(RS)

peC RY
MOVS »(R1);3(SP) JPUT STEP ON THE STACK,

000001 nova ={R1),1(SP)
MOVSB «(Ry)y=(SP)

230003 MOVB *(RL)1(SP)
090926 MOV (SP),9S2SAV(R5) JSAVE SGN(STEP),

8NE 210

ooP002 000026 MOV 2(SP);SS2SAV(RS)
292352 JSR PC,ADDSTK

200042 MOV FAC2(KS),(SP)
11 FEY MOV FACL(KS),»(SP)

MOVSB -{Rl)tv(SP)

020001 MOVB »{R1);1(SP)
MQOVvB w{R1)e (SP)Y

PZe001 MOvE *{R1)13(SP)

@12244 JSR PC,SUBSTK
BEQ NEXGO

M} NEXLTLM
200026 NEXGTLM{TSY SS2SAV(RS)

NEXGO

BR NEXEND

289026 NEXLTLMITST SS2SAV(RS)
NEXGO8P|,

NEXENDI CLRB «({R1)



BASICL

1578
1579

1280

1283
1782

1583

1584
158%

1586

1587

1588

1589

1599

1594
1992

1593

1594

1595

1996
1597

1598
1599

1600

BASICL

1601
1602

1603

1604

1605

1606
1607

1628
1609

1610

1611

1612

1613

1614

1615

1616

1617

1618
1619
1620

1621
1622

10623

1624

1625

1626

1627

1628

1629
1638

1631
1632

1633

1634

1635

1636
1637

1638

1639

1049

1041
1642

1643

1644

1645

1646

1647

1648

1649

1650

1651

1652

1653

1654

1659

MACX11

205072

205074

095199

295102

205106

205110

205114

305116

285122

205126

225134

205440

225144

223146

095151

295152

MACX11

2985156

285162

9935164

205166

883172

205174

205176

205204

2052192

205212

293216

ap3229

0035224

295226

2895232

ge5234

299249

3g5242

Y5246

305259

285254

ap%256

285262

205264

205279

085276

305300

383304

395310

298312
2305316

205317

995320

395322

285324

voa1

125044

062703

282629
2804167

114144

1141066

212601

212645

012665

012765

22478
2001487

200004

041116

goe

290467

ygal

124127
228 2Y)

P@S201

024767

958742

301423

216269

124127
201403

122127

204355

121127

pOg44p

121127

201449

121427
n21435

121127
701513

121127
294519

121127
091532

PQ47687

327527

101402

004767

204767

416676
e167

940

200

300425

195329

200420

200492

22¢MARe73 16185

go001>5

175546

og0001

AQ0040

030042

177777 pe0024

212104

175504

108

0p4472

22eMAR=73 16105

29026

293140

205320 0000834

200201

290260

000243

290236

200203

200237

ogpese

200276

903326

200034 QBOB74

200326

210459

010204

NEXGO1

PAGE 24a}

CLRB
ADD

gupP
JMP

MOV8

MQVvS

MQV

MOV

MOV

MOV

JSR

JMP

ERRNEXTIIOY

ERRSX21

« IFNOF

ASCI1I

,ENOC

' JFOF
WASCII
, ENDC

,BYTE 2

(EVEN

JMP

PAGE 25

} JPRINT! STATEM
PBPRINTI CM

BNE

INC

JSR
TSY

8€E0
MOV

COLONCHiICMPB

8EQ

PRNT211

TABLS

PR{STR}

CMPB

8NE

CMPB

8EQ

CMPB

8¢a

CMPB

8EQ

, IFOF

CMPB

BEQ

CMPB

BEQ

CMPB

BEQ

L ENOC

JSR

» IFNOF
BCS

ENDC

Cup
8,08

JSR

JSR
s NORD

JSR
+ASCI1

\BYTE 2

(EVEN

BR

«(R1)

#315,R3

(SP) ¢ (SP)e JTHROW AWAY [NCREMENTED INNEy,
EXECUTE

*{R1))o(SP)
*(R1))1(SP)
(SP)+,RY
(SP)#,FACL(RS) JSYORE THE IMCREMENTED INDEX,
(SP)+,PAC2(RS5)

#ey,SS15AV(RS)
PC,STOVAR

1GNORE

SLONGER

\NBF\

$LONGER

INEXT BEFORE FOR/

ERRSXY

ENY

(R1),#,POUND 11S 1T +PRINT #NI '\, 02
PRNYQ1

R1
PC,CHKOSET JICHECK CHANNEL AND SETwUP 1/n

RZ JOEVICE CODE
COLONCH

TABL3(R2),FOLUMN(RS) INONTTY COLUMN FQUNT
(RL),#,EOQL JOONYT NEED COLOM IF NOTH|NG
PRNTDY ) FOLLOWS NUMBER

(RY)#,#,COLON

ERRSX2

(R3))#,COMMA
PRICM

(RL),#,SEMY

PRIBOTH

(Ry),#,E0L
PRIBOTIN

SNOSTR

(R4),#,S0V0T JCHECK PHINT STRING

PRISTH
(Ry),#,0nUnT
PRISTK

(R1),#,TAB JOR TAR FUNCTION
PRITH

PEIEVAL

SNOSTH

PRISTK

®COLUMN(RDY,#74

) 6
PG, PRINCR

PC,NUMSGN
PUTCHAR

R;:HSGOOEV
!

PRIBOTH

CLMNPP

CLMNLP

SNOSTH

(SP)+,R2
R2

PRIBOTH



BAS]CL

BASICL

1711
1712
1713

1714

1715

1716

1717

1710

1719
1720

1721

1722
1723

1724
1725

1726
1727

1728

1729

1730

1731
1732

1733

1734

1735

1736
1737

1738

1739

1749

1741

1742

1743

1744

1745

1746

1747

1748

MACX11

283326

205332

205334

305349

ag5342

ap3346

203359
ID3354

283356

205362

2085364

20537¢

295372

203374

205429

203402

005406

g05419
285414

905416
205422

095424

205439
- 009431

399432

209434
295449
3035442
005444

205459
295452
205454

2983462

2954686

005472

025476

a955@ep
005504

995506

MACX11

095519
205512

005514

2085516

203522

005524

285532

ge5534

2085542

205542

2285546

2955509

295552

295556

005562

295566

205579

095574

pe5600

085604

083606

2985612

285614

205616

085629
pe5624

285639

p05632
205636

005642

205642

00%646

vaal

004167

040
124127
991083

804767

809441

122127
0903227

217509

81430

320027

0L 425

193403
004767

09042y

920927

0PL416

004419

d04167

p4d

gog

790794

124127
2941267
98208
124127
201263
295221

212765

060565

105965
2009167

112103

122127
204222

112102

Vaas

204776

120203
2901727

1208227
201643

027527

193402
004767

019200

0R4767

700757

193724
204767

204767

122127

001346

116562

167522
220227

193403

162702

0002772

995302

100646

212708
204767

203771

304147

815

goe

v0%5642
0e%975

200227

22aMARe?73

010179
poo

opvcoy

PP0264

ogp243

oooR34

geee70

000232

292052

080034

200016

910072

200238

ooy

008036

000034

290076

175496

200377

229MARe73

pge201

0020934

geee72

211130

203049

pgezae

290237

0po042

0P0Q34

20110

20110

2000490

811046

207664

vi2

200034

200034

po9110

16199 PAGE 25«4

81s8

ADOD

PR{LOOPICHP

BLO
. JSR

PRICMI JSR

\BYTE
PRIBOTHICHPB

BNE

JSR

8Rr

PRIMOREICMPSB

BNE

PRICOMMIMOV

8EQ

JASCII
,BYTE 2

EVEN

BR

PRISEMIICMPB

SNE

INC
PRITESTICMPB

8N
PRIJNP} INC

MOV

ADD

CLRB

JMP

' JFOF

PRISTR} MOVB

CMPE

PRISJI BNE
PRIST11I mMove

16125 PAGE 252

PRITBt TSTB

JSR

JSR

CMPB

BNE
MOVSB

sys

PRITBZI CMP

8.0

sys

8R

PRITBL¢ DEC

Mt

MOV

JSR
B8R

1 ENDC
-

PRINCRI JSR
,BYTE

BYTE 2

LEVEN

CLR

RTS

R3

*(R2),RJ
#3,R2 .

®COLUMN(RS),#1192
6

'

PC,PRINCR

(R2)+,RO
PG, PUTCHAR

R3

PRILOOP
PRIBOTH

R1,MSGOOEY

8 [}

(K1) ,#,EOL
PRIMORE

PGsPRINCR

PRI JmMP

‘Rt"".CO""A
PRISEM]
®COLUMN(RY),R@

PRITESTY

RO,870

PRITESY
' *48
PC,PRINCR

PRITEST

RU, 852

PRITEST

RO, 834

PRITESTY
RO, 810
PRITEST
?;’HSEODEV

PRICOMM

«{Ry),#,SEM]

PRNTAY

Rl
(RL),®,E0L
PRNTDY

R}
SCLMNTTY,COLUMN(RS) JIRE=SET TQ TTY NRS, COLUMN(RS) coLumis counT
OQOEV(K5)

EXECVUTE

SNOSTH
(R1)4,R3 }SAVF OPEN QUOTE CHAR
(Ry)®,#, TEXT ITEST FOR YEXT BYTE
ERRSX2
(R1)+,R2 JGET NEXT CHAR

PRISTL
R2,R3 JCNECK CLOSER K CLOSE QUOTE

RZ,#,E0L JCHECK END LINE
ERRSXZ

®COLUMN(RS),#110

o6
PC,PRINCR

R2,RE

PG, PUTCHAR

PRISTL

(RL)+

PG, EVAL
PGy INT
(R1’0"'RP‘R

PRISJ

FAC2(HS),R2 1GET FN VALUE
PCOLUMN(RS),R2 jCOMPUTE # SPACES
Re,#72,

PR]YB1

872, ,R2

PR]TBO

R

PRIBOTIN

#B8L ,R¥

PC,PUTCHAR

PRITBY

RiyMSGQOEY
CRyLF

SCOLUMN(RS)
PC



BASICL

1859

1860

1861

1862

1663

1864

1865

1866
1867

1868

BAS|CL

1888

1889

1899

1891
1892

1893

1894

16895

1896
1897

1898

1899

1900

1903
1902

1903
1984

1905

1906
1987

1908

1989

1919

1911

1912

1913
1914

1915

1916

1917

1933

1934

1939

1949

1941
1v42

MACX11

006234

26249

gee6242

MACX11

06246

o06250

096252

286254

006256

206260

006264

0062792

206272

806276

pg63020

906304

006306

206312

006314

906316

206322

006324

906326

086332

006334

086340

pR6342

006346

906350
206354

po6360

206362

006372

206372

206376

006402

006404

206407

206412

206414

206416

veal

200167

090201

200167

vazgi

112102

190773

099302

152102
2615902

204767

217503

201444

2208327

201454
121327

301459

122327

201036

111302

304787

Jo0432

210346
004767

2126083

121327

0014023

124327
201920

210375

1223127

¥094732

126127

¥91321

2001067

29%975

200004

2475317

283075

apag24

242102

22rMARe73 16105 PAGE 26e2

093410 ERRSXB) UMP ERRSXY

IFNOF SNOSTH
INPSTR} MQV LINE(RS),RS

MoV R§|R2

CMPB (R3)+,#CR

8NE 04

Qv R2,«(SP)

sye #3,(SP)
MOV RS, ®(SP)

sus R2,(SP)

DEC (SP)

BEQ INPNULL
MQV SP,R2

ADO #2,R2

JSR PC,MAKESTR

INPNNUL 8 JSR PC,STUSVAR
TSY (SP)e

CMPB (Ry)* #,COMMA

BNE INPEND

TS? (SP)e
JHP INPYD)

INPNULL 1MOQY sey, (5P)
8R INPNNYL

+ENDC

INPEOt' s WORD 60
011570 ERRTRS}) JMP ERRTRN

22sMAR®73 16189 PAGE 27

J] JREAD¢ STATEMENT

READ! MOVS (RL)*R2

8M] ERRSXY

SWAB R2

a1se (RL)+,R2

ADD (RS),R2
083320 JSR PGIGETVAR
000004 MOV ®POL (RS),R3

BEQ ERRDATA

177777 CMP R3, #e}

BED REASRCH

90201 cMPB (R3),#,E0L
BEQ REAFIND

000243 CMPB (R3)e, #,C0MMA
BN REAQBAD

READGOTIMOVE (R3),H2

, IFNOF SNOSTH
CMPB R2,#,0000TE

BEQ READQT ,

CMPB R2,#,30U0T¢
HEO READGT

(ENDC

P6i42 JSR PC.LITEVAL

8R READBAD

. MOV R3,a(SP)

010712 JSR PC,STUVAR

READDUNIMQV (SP)#,;R3

200201 CMPB (R3),®,EOL

BEQ Y

000243 CMPB (R3),#,COMMA

BNE READBAD

000004 MOV RS, 8POL (RY)

000243 CMPB (Ry)s)#,COMMA

8EQ READ

177777 pee820% CMPB el(RL),#,E0L

BNE EKRSX8

174236 JMP EXECUTE
PEROD4 READOUTICLR ®PDL(KRS)

ERROATALIIOY

+ JFNDF SLONGER

104 +ASCIT \QOD\
«ENDC
,IFOF SLONGER

JASCI] (OUT OF DATA/
,ENOC

,BYTE 2

1EVEN

200204 READBADICLR ORDL (K5)
i

+ JFNOF SLONGER

122 yASCI1 \BODR\

, ENDC

1FOF SLONGER



BASICL

4749

1750
1751
1752

1753
1754

1755

1756
1757

1758
17%9

1760

1763
1762

1763
1764

1765

1766
1767

1768

BASICL

1804

1805

1806
1807
1808

1809

1819

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826
1627
1828

1829

1830

1856

1857
1658

MACX11

3085450
295654

P05656

205662

995665

925666

PR%672

005676

0957022

205706

295719

295714

905716

pgs722

0095726

993730

2895732
983736

283749

085742

03744

285746

2057%0

85754
895756

985762

085764

P8%779

aes772

905776

205777

2960200

2006002

PR6286

006010

206014

06016

026022
296224

PB6026

LY RY

MACX11

PB6R36

006040

206042

006044

06050

006052

026054

op6060

96062

0860266

gR6072
006074

LT)

gg6Le2

906124

8261102

906112

006116

096122

286126

806130

086134

gv6136

206140

gP6144

006146

296152

206154

0061692

eB6162

086166

206178

306176

0B6200

ap6goe

206206

206219

206214

206229

206224

A06227

2pe23y

286232

voel

320465

124006

004187

ge6111

2004487

105065

103065

121127
991010

1093265
203201

2847467

122127
2044142

210746

962716

112102

100535
200302

152102
261502

304767

011683

124327
001259

105765
201003

004167

77

220

210146
204767

103002
200167

912681
916502

8108146

012446

016501

122127

vaal

084375

010104

005224

220465

101074

114144
220165

101374

112744

0R4767

212624

8126931

316546

v0a724

3165022

20%203

3095065

285065

121327
791403

204767

000434

210316
NP4ar67

011603
121327
0014023

121327
301047

122127
204663

126127
a04ip1é

005726

105785

004202

205065

200467

gpeL67

251122

P15

020

180654

22rMARe73

poB0Ls

297604

116

173246

000062

099977

Pe028}

2002062

002402

200200

BoR306

205630

220201

002062

207476

206336

280366

000022

poP020
2909815

22aMARS73

290016

00020

0g00e54

pLy26e

00020

2pe022

200040

200042

020243

pe6330

2111008

002243

goozsl

2009243

177777

0000877

088236

174434

207242

124

vie

pEReRe]

-

16185 PAGE 26

} FINPUT! STATEMENT

INPUTY gHP

J
INPYESt CLRSB

¢

CMPB

BNE

INPYRLY MOV

INPPCI ADD

INPLOOPIMOVS

SWAB

8138

ADD

JSR

INPRTRY IMQV
CMPB

BNE

INPNEW} 7STB
8N

NOGM1I MOV

J

NOQM11 MOV
M

16185 PAGE 26=%

8NE

MOV

INC

CMP

BH1

MOVvB

CMP

BH]

MOVE

JSR
MOV

MOV

MOV

B8R

INPOKY MOV

+ IFNOF

cMP

8

INPSTO$ MOV

v

BN

INPGOODICMPB

BEQ

INPEND} CMPB
gNE

TSY

1ST8

BNE

CLR

GOEXEC) JMP

INPNGUDJSR

IFNOF

(ASC1!

,ENOC

JFOF

+ASC1I
, ENDC

,BYTE

,BYTE 2

EVEN
B8R

R1,CODE(RS)
INPYESY
Ry MSGERR

SLONGER

VIGNY

SLONGER

" TLLEGAL NOW/

READYZ

T3(R3)

10EV(RS) JRESET [NPUT TO TTY

(Ry),#,POUND $1S 1T FINPUT 8N ., 00

INPYQ2Y
T3(RS)

R
PC,CHKISET JCHERK CHANNEL AND SETsUP INAYT

(Rey)*,#,COLON
ERRSXS

PC,e(SP)
# INPEQL= INPPC, (SP)

(Ry)*R2
ERRSXY

R2

{Ri)+,R2

(R5), N2
PC)GETVAR

(SP) K3

INPOK
T3(RS)

NOGM

R1,MS6
¢

R1,=(S$P)

PC,LINGET

{SP)+;RY

VARSAV(RS),R2

SNOSTH

(R2),#,SVAR

INPSTH

Ry ($P)

R4 »{SP)
INECRS), RY
Ry )+)#CR

04

Ry (R4
4R

R4,CO0E(RS)
ERRTRY

e{Ry)»(4)

R1,LINE(RD)

16
(KL
PC, TRAN

(SP)+ R4
(SF".RI

LINE(RS), (SP)
INPRTRY

VARSAY (RS),R2

SNOSTR g

(R2),#,SVAR

INPNEMW

R3

FACL(KS)

FAC2(RS)
(R3),#,COMMA

l

INPNGYOD

(Ry)e,# COMMA
INPLOCP

el {R1)#,EO0L
ERRSX8

(SP)e
1DEV(RS) JIF TTIY INPUT, CLR COLUMN COUNT

GOEXEC

CLMNTTY(RS) } F2R SAME

EXECUTE

R1,MSGERR

SLONGER

\BRT\

SLONGER

*8AD UATA=RETYPE FROM ERROR,!

CRyLF

INPNEW



BASICL

1943

1944

1945

1746

1947

1948

1949

1958

1951

1952

1953

1954

1955

1956
1957

19%8

1959

1960

19631
1962

1963

1964

1965

1966
1967

1968

1969

1979

1971
1972

1973
197¢

1975

1976

1977

1978

1979

1980

1984
1982

1983

1984
1985

1v8é
19687

BASICL

1995

1996
1997

1998

1999
2000

2001

2002

2003

2929

2030

2033

2034

2035

2036

2037

2038

2039

2p49

2041

2pae

2043
2p44

MACX11

006421

906422

gR6426

986439

006432

906436

006442

06444

p26452

006452

pB6454

026456

006462

006464

806466

MACX11

0064790

006474

006500

206504

2065192

206514

P06520

pR6522

286526

P06530

086534

P065492

206542

PP6546

pe6552

006554

06556

PY6562

go6566

P86570
206574

206576

206602

06604

06606

2086610

206614

06622

2o6624

006626

206634

006640

veai

216583

105713
190402

362793

122327
801724

124327

941752

310446

210301

oR4z67
210103

232601

200737

vaal

0904587

314725

163504

012724

113729
d42700

204442

129e27

204005
195265

204767

0po4lp

120027

201025

185165

301402
284767

204767

193017
195763
201023

112061

200207

195714

1088376

042714

112737

195714

180376
012737
212714

ggozn7

22=MARe73

pooe1e

opopPe

020223

op022e5

210476

229MARe73

210356

22008006

000102

177564

177562

1776080

020003

200106

201372

200017

200187

901424

9102016

poenLz

20o0012

pe0100

gooon7

090101

20010

177566

177569

1619% PAGE 27eg

+EVEN

REASRCHIMOV

REAFINDITSTS
L

ADD

CMPB

8EQ

CMPB

BEG
MOV

MOV

JSR
MOV

MOV

B8R

s IFNDF
INC

CMPB

BNE
MOV

TSYB

BNE

cMPB

8NE
MOV

MoV

sys
MQV

MOV

sys

sys

BEQ

<SR

MOV

MOV

MoV

ADD

Move

SWAB

MQV8

8R

REANULL IDEC

MOV

READSTR}JSR

BR

READGT

+ENOC

16109 PAGE 28

"840 UATA READ!

CODE(KS),R3

(R3)

1 46
#2,R3

(R3)%,#,DATA

READGOT

»(R3),¥,EO0F

READOYTY

Ri,e(5P)
RJ,RY
PG,SK]PEOL
Ri,R

($P)& RY
REAFIND

SNOSTH
R3

(R3)*4, TEXT
READBAD

RJ,RQ

(R3)+

102
(R3)+,R2
READBAD

RS, w(39P)
R”|I(§P’

PC,MAKESTR

(SP)+,R3

RS, (SP)
SP,RP

“3|R3

RO, »(H3)

R

Rfl.'(gS’

READSTR

(SP)

(SP)e, (SP)

PGySTUSVAR

READDYN

J0ARSBQRBBBIANTVGINVANNVAGDRBB002290008000000000000

j 0080000080000 000000008R0R03000400000000000000000000

j*rassssnsnces

jocsasparacioen

jegsnassonsas
INTERYPT HANDLERS

20200200000

(X2X X2 22222}

(2 X2XXEZXXX 2

0800023000028 0003R080RRRQRNRPRTRRNBRRISNRRIRRRREY

j 2000803080000 00000000008RNRRRRRRQRRRBIRRNNRRNGRRIE,

KBINY = KEYBOARD INTERUPY SERVICE

PASS ANY CHAR, Tp BUFF, EXCEpT A27 (IGNORE)

IF BUFF, FULL,

BINT! JSR RO SAVRG!
MOV USRAREA,RY

MOV KBHO(RS), Ry

MOV #TPS, K4

MOVE SHTKB RO

81¢C #1776800,R0
BEQ KB {OUN

CMPB RO, #2003

BNE K8CO

INCB CNCFLG(RS)

JSR PG,BUFCLR
8R 0QPYTY

KBCO1I CMPB RO, #47
BNE DOPYT

CoMB CNOFLG(RS)

BEQ NOPYY

JSR PC,BUFTP

DOPUT) JSR PC,PUTBYY
8CcC K8 I0UN
TST8 8FSPEC(RY)

BNE S,012%

MOVS8 RO,BFSPEC(RYL)Y
RTS PC

$,8101) TSTB (R&)

8P, 5,010%

g1cC £108, (R4)

MQove ¥007,02TPB

Ss,e182) 7878 (R&)

BPL $,0102
KBIOUN} MOV #101,08TKS

MOV 100, (R4)

RTS PC

}

)

)

} )
} AND 883 (/eC’| SET FLAG FOR LATER ACT]ON,)
} IGNGRE CHAR BUT ECHO BELL,

)

K JCAUSE RT! oN REG, RESTYQRE

JKR RUFF, HOR,

JGET THAT CHAR;,

} IGNORE ¢0@

pleC1?

JMARK 1 0Ct HIT

JCLEAR ALL BUFFERS

JCHECK /*0Q!

tIF PRINT RESTORED,BYPASS
jCLEAR TELEPWRINTER BUFFER

1G0T IN

JNO ROOMI DO BELL

JTEMP, CLR, INTER,

y) INSERT BELL
JWATT UNTIL OONE

JRE=INIT, REAQER

JENARLE TPTR, FOR ECHO

IWILL RESTORE REGS, AND RT]

) 
e



BASICL

20453

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057
2058

2059

BASICL

2109

2101

2129

MACX11

06642

0060646

296652

206656

206660

pobéso4

0066086

0060679

006674

086676

0g6700

oBe702

906704

2067026

906710

006714
gpé716

006724

096739
206732

226734

206740

po6744

PR6746

ge673%2

906756

206769

906766

28779

206774

g0@6776

007209
207902

0070024

207906
207012

207014

perp20

207022

987926

MACX11

207030

007034

8970836

Je7042

207044

287059

ag7@52

207856

0a7p69

997266

e7g7¢9

2907973

207075

227876

307109

veal

004567

916705

193765

04404

109365
oe%0720

280416

012704

260504

285714

204445

113400

001412

003244

120065
2049023

116565

110837
200227

205044

016501

004787

193211
21650}

pa4767

193334

042737

200207

004367

200420

oo0422

000424

goe4cy

290743

120027
2019003

212714

2990739

120027
204342

Vo2l

012714

ee@722

012714

000717

812714

a9e714

112799

200714

242049

242195

915

136

poa

247536

215
087134

22eMARR73

010204

opo00e0
Pe0110

oo0110

200104

200112

2003113

177566

200192

004424

oo0100

ppAsL2

g00100

904239

2p0093

207073

00017

ZZ'HAR.73

297076

207060

207279

200137

046105

P12

103

212

989112

177564

8521025

020

16193 PAGE 29

}

} tPINTY = TELEPRINYER INTERUPT HANDLER
}

) USED To PRINT QUT TEXT AND ECHQ TYPE=IN,
) YO WANDLE CASE OF PENDING REQUESTS TQ DO TEXT OUTPUT

3} AND ECHO, DOES TWE ORDERLY TWING BY FOLLOWING TWIS
)} PRIORITYY

) IF ECHOSP(RS) SHOWS NEED TO NO 2ND HALF OF PAREN
J CHARS, FOR ECHO (U, <CRXXLF>), DO F[RST,

) IF TEXY MESS, IN PROGRESS, FINISH IT (T0 <LF)),
} ELSE, ECHWO,

] ELSE, TURN OFF [NTERUPTYS,

}

TPINTI JSR R%)SAVRG! JCAYSE RT! oN REG, RESTQRE
MOV USRAREA,RS

TST8 FILLCO(RS)

BEQ TPNXT

DECSB FILLCO(RS)
CLR RY

B8R TYPEL
TPNXT} MOV SECHOSP,R4

ADD RS,R4 $SAVFD HERE THRU=0UT ROUTINE
TSY (R¢) }SPECIAL ECHO IN PROGRESS?

BEQ TRYECHO INO
SPECMESIMOVE 8({R4)+,RO JINEXT Sp, ECMO CHAR,

8EQ CLRECHO

INC »{R4) JPT, TO NEXT CHAR,
TYPET CMPB RO, FILLCH(RS)

8NE TYPEL

MOVE FILLNOC(RS) ,FILLCN(RS)
TYPELT MOVE RO, 08TPB

RTS PG IRESTORE REGS, AND RETURWN

CLRECHOICLR w(R4)

TRYECHOIMOV KBHO(K5),Re JNO MESS, s ECHO?

JSR PC,GET2BYY

BCC GOYECHO

MSGSUPI MOV TPHD(RS) ,R{ }TRY MESSAGE

JSR PC,GET28YT

8CC TYPE 1G0T ONE! GO 0O 1T

OFFTYPEIBIC #100,087PS 1ICLEAR INTERUPY

RTS PC

}
GQTECHOIJSR R3 y CHKCHR JCHECK TWATY ECHQ CHAR|

8R PRNTDEL JLINE DELETE

8R SETLFE . JSCR>§ <LF> AS ECHOSP

8R ECHOBA JRUG OUTI DO "en

8R TPCN

BR TYPE

TPENI cMPB RO, #3 JCHEL teC!

BNE TPCO
MOV #CCMES, (R4)

8R SPECMES

TPCOY CMPB RO,8L7 JCHECK ¢ *0!
8NE TRYECHO

16105 PAGE 29a%

MOV
8R

)

PRNTDEL tMgy
8R

i

SETLFE1 Mov
BR

}

ECWHQBAIL MgyB

8R

)

DELMSGH
(ASC11

CRLFMES?,BYTE

CCMES) 4 ASTI!

B

COMES| ,ASCI!I
t

SCOMES, (R4)

SPECHES

$OELMSG,(R4) 1SY, ADDKR, INTo ECHSP(R®)
SPECMES

SCRLFMES, (nd)
SPECMES

#) e,R0

TYPE

* DELETED!

315,712,000

toCt .

190/

215,412,200



HASICL

2121

2122
2123

2124

2125

2126

2127

2128

2129

2139

2131

2132

BASICL

MACX11

ag7104

207110

207114

287122

ge7422

987126

297132

207134

00714¢

207142

887146

287152
287154

287156

297162
287164

287172

287174

287202

MACX11

287204

207210

287214

087220

207224

287226

987232

907234

87249

gB7242

2807259

207254

voay

224587

812724

283737

120425

113729
242709

201414

122700

004413

122709
201406

204767

103003

119061
eQoeR?

912737

opoee?

852763

200207

vaai

204587

2167025

212794

003737

100406
204747

103426

110037
Zooen?

952764

305037

400207

220MAR®73 16105 PAGE 32

)
)

}

} CLEARS PARITY BITY,
}

}

)
207742 PTRINT}] JSR
g21242 MOV

177599 ST
BM]

177552 MOVB

1776020 8IC
BEO

000177 CMPB

BEO
2090212 CMPB

BEQ
207430 JSR

BCC
090012 MOVB

RTS

200181 1773%¢ EX1TP24 "2:
R

100000 0pP0OBL2 PREOTI B]S
RTS

(ENDC

229MARe73 1625 PAGE 3%

, IFNOF

)
PE7642 PPINTI JSR
0000006 MOV
P243006 MOV
177554 TSY

BM]
204130 JSR

BCS
1775%6 MOVB

RTS
PO0R0L 0POOL2 PPERR} 81S
177554 NOCHR2} CLR

RTS

}

,ENDC

' [FNDF SNOPTPH

IF CHAR, WON'T FIT |

PTRINT o pApER®TApE READER [NTERUPT WANDLER

FLUSHES 8M3, RUR=QUT, AND <LF),
N BUFF,, SAVE [N BFSPEC (L0 BYTE),

ON EOT OR OTHER ERWOR, SET Wl BIT OF BFSPEC),

R3; SAVRG! JCAUSE RTI oM REG, RESTQRE
#PRBFHD,RY JFOR PUTHYT
SSPRS JERRORS?
PREDT JYEST YREAT AS EOT
®%PRB,RQ JCHARACTER

#177600,RD

EXJTO2 } IGNORE ©B@2 (CAN!T WAPPEM])
#177,R0 JRUB QUT?

EXiToz } IENORE

#LF,RE

EX1T@e J IGNORE LF!S
PC,PUTBYT

EX{T182 JGOT IN
RO,BFSPEC(RL) jSAVE THIS CWAR,
PC 1RESTORE REGS, AND RT]
#101,P8#PRS JRE=FNABLE READER
[

#3,00000,8F3PEC(RY) JSHOW EOT
PC

SNOPTPH

}
I PPINY = PAPER TAPE PUNCH INTERUPY HAMDLER

}

] ON ERRQR) MAKE BFSPEC NoNed',

RP; SAVRG!

USRAREA,RS
#PPBFHD,RY

ORPPS

PPERR

PC,GETABYT
NOCKHRZ

R2,8sPPB
P c

#1,8FSPEC(RL)
*2PPS

PC

1CAYSE RT! AFTER REG, RESTQARE

INOTHING TO GET

IRESTORE REGS, AND RT]
$INDIC, ERROR

ICLEAR INYERUPT ENABLE



BASICL

2171

2172

2173

2174

2175
2176
2177

2178

2179
2180

2181

2182
2183

2184

2185

2186
2187

2188

2189
2190

BASICL

Q191
2192

2193
2194

2193
2196

2197

2198

2199
2200

2201

2202

2203

2204

2205

2206

2207

MACX1g

987256

87262

087266

ge7272

go7276

897309

287304

P873026

87312

907314

207322

297326

MACX11

207332

2097336

207349

007342

0097346

207354

287369

287362

987364

Yool

024587

214785

212704

205737

100404
204767

193406

110037
200207

832764

995037

o00207

veeal

312737

700009

LT 1T

216705

212737

216506

2953290

004367

00167

22°MAR®73 16105 PAGE 32

37579

oo00200

21332

177514

04234

177516

op0p0)] 009912

177914

+ IFNOF SNOLPT

)

} LPINY » LINE PRINTER INTERUPY HANOLER

}

LPINTI JSR RY ¢ SAVRG! JCAYSE RT] AFTER REG, RESTQORE
MOV USRAREARS

MOV # PBFHD,RY
TST o8 PS

aM] LPERR

JSR PC,GEYLBYY
8CS LPOFF INOTH]IN/ THEHE

MOVE RE,0#.PB JWPITE CHAR
RYS PG

}

LPERRY 818 #1,8FSPEC(RY) $RECARD ERRQNW
LPOFFi CLR s PS JTURN IT OFF FOR AWHILE

RTS PC

ENDC

22eMARe?3 16495 PAGE 33

007348 020024

0900926

207330 pOBR24

200004

174502

+ JFNOF SNOPOW

} POWDWN = pOWER FAIL/RESTARY RQUTINE
]

POWOWNE MgV SPONUP #224
HALT : |

}

POWUPI CLR RY VINITIALLIZE Lonp CouNT
POWLPY MOV USRAREA,RY

MOV SPOWOWN, 0824

MOV POL(RD),SP JWASTE TIME (AND INIT STaACK!)
oEC RO JICOUNMT TILL DONE \
BNE POULP

JMP REAQY®

,ENOC

,EOY



BAS]CL

2ely
2209

2218

2211

2212

2213
2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2259

2260

2262

BASICL

2263

2264

2265

2266

MACX11

287379

207372
207376

207400
907406

P87412

207414

207416

2074290

097422

087426
287430

P07432
207434

207449

287442

BB7444

227452

PB745%2

087454

227456

007462

BB7466

2074702

287474

297509

007506

207510

27514

87522

207524

207%30

207534

PB87536

MACX11

907542

ge7%46

207554

veal

2126923

2004787

294414

012767

204467

314256

poeRRO6

214279

213306

293765

00013

gesv2e

012602

66502

102423

d10265
200113

100425
091416

205402

183065

110265
eee3e2

110265

105065
262765

200143

205065

012765

000113

185065
110263
0028332

112265

vaay

103065
362745

292113

22eMARe73 16403 PAGE 34

003576

011666 00PPPEG

293722

290040

000042

900042

ogPDe2

200043

op0040

o004}

143620 000040

pocoaez

144200 0Q0R4D

oo2942

90043

oooD4R

SQURCE FILE s4
jQ0QRUNRABRNR0CR0BRRNODRRNQRDIPBONQ0B0QBRPNRRRBIRQROG,

J0Q00802300000000000000003000000000000000 0R0000R0S

joscesgensae

jeacnssssane

jessneessces

sssssavesny

CLOSED SUBRQUTIMES senasnsEeee
0008000000

| 2000008200000 000008080080000000000808000000 0000000

’...0.....'O...Q.....O.Q..Q...Q.OQ...QQQ....000...0

=

}

}

)

!

!

|

}
A DOSTK}| MOV

JSR
BEQ

MOV

JSR
WORD

, WORD

, WORD

, WORD
ST

JMP
ADBINTY TSY

MOV

ADD

8vVS

MOV

JMP
ADDOVF BM]

BEQ

NED

CLRB

MOV8

SWAB

MQove

CLRB

ADD

JMP

ADDZEROICLR

MOV

JMP

CLRB

MOVE

SWAB
Move

ADDPOS

229MARS73 16105 PAGE 34ey

280043
243600 009242

CLRB
AGD

JHP

SUBRQUTINE fAOUSTK! CALLED BY JSR P
AODDS (SPY+,(SP)¢ TO FACL(RS),FAC2(R5) WATCHING TYPE
RY,RY1 UNUSED

R2,R3 DESTROYED
R4 MODIFIFD TO REFLECY STACK USAGE

RS MUST POIMT TO USER AREA

SP GOES ?2? DEEPER AFTER JSR

(SP)+,RJ
PG, FIXuP

AQDINT

#ERADU, SERVEC

R4,FPPSAV

PYSH

$ADR

POP

FPPRES

FACL (RS)

(R3) JCONN CODESESGN(RESULT)

(SP)e

(SP)+R2
FAC2(R5),R2

ADDOVF

R2,FAC2(RY)

(R3) JCONM FOOESSSGN(RESULT)

ADDPOS

AQDZERD

R2

FAC2(RS)
R2,FAC2+41(RS)

RZ2

R2,FACL(RD)

FACL#1(RS)

#143600,FACL(RS)

(R3) 3CONN CODESSSGN(RESULT)
FACZ(R5)

#144200,FACL(RS)

(R3)

FAC2(RY)

R2,FAC241(R5)
R2

JCAND COOESsSGN(RESULT)

R2,FAGL(RY)

FACL+1(RS)
$43800,FACL(RS)

(R3) JCONN CODESaSGN(RESYLT)



BASICL

2267

2268

2269

22789

2271

2272

2273

2274

2279

2276

2277

2278

2279

2280

2281

2282

2283

22684

2285

2286

2287

2288

2289

2299

2291

2292

2293

2294

229%
2296

2297

2298

2299

2300

2321

BASICL

2322

2323

2348

2349

2355

23%6

2357

2358

2359

2369

2363

2362

2363

2364

MACX11

pB7556

987568

p07562

007564

907566

287579

987572

097574

pB87600

987602

287604

207626

207610
807612

907614

207616

2097620
287622

287626

PB7630

287632

007634

207640

207642

007644

207650
387652

287654

207656

087660

0087604

297666

o767
007674

MACX11

207676

0087700

0087702

27724

PR7796

207710

907714

927729

087722

007724

287726

07739

287733

veal

012046

210146

2R5223

010491

3952231

291776

205920

212746

206301

103002
360300

103447
PR4300

103445
283316

203379
903726
627239

103437

oP6300

103435
216501

160001

193431
020465

193426
g@8721
200401

20%024

020165

101774

160003

312722

412221

voealy

21222y

010412

293303

010342

a1p142

162712

160065
212601

312600

200297

JPagR4

352101

22¢MARe?3

geo02e

gooeRe

op0012

Po00R74

IlY

177776

22eMARe73

oQopo4

0909012

114

16105 PAGE 33

}

)

}

)

)

)

|

)

)
ALLOC} MOV

MOV

INC

MOV

INC

8EQ

CLR

MOV

ALLLOOPIASY
8CC

ADO

8cs

ALLNOADIASL

B8CS

pEC
8GY

TST

16105 PAGE 39=%

MOV

MOV

DEC

MOV
MOV

sys

+ [FNOF
BR

ALLSTRNITST

MOV

pecC

MOV
MOV

MOV

sys
MOV

CMP

BLOS

sys

MOV

INC
BEQ

SwAB

MQve

SWAB

MOVB

+ENDC

ALLEX]TISUB

MOV

MOV

RTS

ERRARAYI10Y

, IFNOF

,ASC11

ENDC
, 1FOF

,ASCI!

SUBROUTINE fALLQC’ CALLED BY JSR PC
ALLOCATES ARRAY SPACE FROM FREESPACE

R4,RL PRESERVED

RD.-(§P)

R3

R4,RY

R}

102
RO

820, (SP)

RY

ALLNOAD

Y1

ERRARAY

RO

ERRARAY

(SP)
ALLLOOP
(SP)+

#2,R0

ERRARAY

SNOSTK
(R2),%,SVAR

Y

RO

ERRARAY

MIFREEL(RS),Rt
R¥,R1

ERRARAY

RY,HISTR(RS)

ERRARAY

(Ry)+

44

26

RO ,RY

SNOSTH

(R2),#,SVAR

ALLSTRN

#,NVAR, (R2)+

(R2)+,(R1)+

(R2)4; (RL)+

R4, (R2)

R3

RI,e(K2)

Ry, (K2)
84, (R2)

SNOSTR
ALLEXTT

{R2)e

{R2)+;, (RL)

RY

RIy(RZ)+
R4, (R2)

Ry, =d(R2)
82,=4 (R2)

By, (KL)+

MUSY POIMNT TO VAR GETS DESTROYED
MUST CONTAIN SS1MAX GETS DESTROYED
MUST CONTAIN SS2MAX GETS NESTROYED

MUST POIMT TO USER AREA

GOES 77 NEEPER AFTER JSR

[

L ]

»

& MULTIPLY (R1)#(R3)e2

ja o RESULT IN Ra

o WATCH FOR OVEPFLOWS

[ ]

L

[ 4

[ ]

JR® NOW s 2 TIMES # ELEMENTS NEEDED,

JR® MOw s » BYTES NEEDED,

(RY)+
R1,HIFREE(RS)

Ry, HIFREE(RS)

RL,(R2)

R3
Ry, (RZ)

RO, HIFREE(RS)

(SP)e,RY
(SP)#,R

PC

SLONGER

NATLN

SLONGER

' ARRAYS TOO LARGE!



BASICL

2369
2366

2367

2368

2369

2379
2371

2372

2373

2374

23753

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2399

2391

2392

2393

BASICL

2394

2395

2396

2397

2398

2399

2400

2403

2402

2403

2404

2425

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2447

2418

2419

2429

2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

244}

2442

MACX14

207734

827736

907741

MACX11

387742

007744

287759

0087754

207769

287766

207772

207776

210029

Jio001

Jlopa2

210004
210096

310012

210014

312922

210024

210030

212036
3100414

212042

230946

210859

212054

210060

0120262

21020266

g1o972

219074

810100

2101024

10112

310116

810122

010126

veai

200004

0511081

909

vyaal

311604
216705

216526

voSpes

812765

260565

204187

P15

P45

2e9

112199

?2p1403

204767

402773

p26527

19304}
204167

B4Q44p

242516

pdo

€16500

402405

n10065

¢e5p65

200414

110065

105065

000300

110065

105065
262765

004767

204167

P15

310126
290167

229MARw73 16105 PAGE 36

1 IPNOF SNOSTH
}

}

}

!

)

}

A

*ARGB! SUBROUTINE ) :
CALLED 8Y JSR R?

CALLS EVAL TN GET A 1eBYTE
ARGUMENT', BRANCHES TO ERRARG
1F ARG NO 60COD

RGB! JSR PC,EVAL
BCS ERRARG

JSR PCyINT
TST FACL(R3)

BNE ERRARG

TST8 FAC2+{(RS)

BNE ERRARG

RTS PC

,ENDC

ERSQRI

ERLOGY
ERRARG) I0Y

JIFOF SLONGER

1ASCI1 " ARGUMENT ERROR!

,ENOC
+ JIFNOF SLONGER

3107 (ASCI1 (ARG
1ENOC
BYTE 2

EVEN

22¢MAR®73 16125 PAGE 37

joo ! . recqcece L .

)} SyBROyYTINE rBOMB! CALLED Bv 107 ‘
) PRINTS ERROR MFSSAGE FROM AFTER 107

) . R@ DESTROYEN

} R1 PRESFRVEN

I R2,R3,R4 UNUSED
) RS MUST POIMY TO USER AREA

) SP RESET T0 EMPTY STACK

) PC NOES NOT RETURN

BOMB 1 MoV (SP),Ry

2009006 MOV USRAREA,RY

2009004 MOV POL(RO),SP
000076 CLR 0DEV(RS) JCAUSE MES QUTPUT TQ TTY
009936 0DPOD34 MOV BCLMNTTY,COLUMN(RS) JSET=UP TTY FOR €0L, COUNT
ooPR34 ADD RS, COLUMN(RS) ’
205476 JSR R1,MSG

g12 «BYTE CR,LF

IPNOF SLONGER

yASCIT 1%/
, ENDC

BYTE @

EVEN
BOMBNX| MOVB (R4 )+, R2 B

B8EQ BOMBOON
206664 JSR PC,PUTCHAR

8R BOMBNX

000038 17777% BOMBODONICMP LINENO(RS),#,SCALAR
BHIS BOMBUMP

205444 JSR R1,MSG
020124 44514 (ASCI1 ¢ AT LINE 1

040

BYTE 2

EVEN
200230 MOV LINENQ(RS),Rm

BLT BOMBNEG

I I'I'LY] MOV RO, FAG2(RS)
LT EY) CLR FACL(RS)

BR BOMBOK

P0QR43 BOMBNEG:iMOVE RU,FAL2+1(RS)
ppo042 CLRB FAC2(RY)

SWAB RO
020040 MOVB RO,FACL(RY)

00004y CLRB FACL+1(RS)
43600 pOOR4Q ADD #43600,FACL(R5)
205030 BOMBOK| JSR PC,NUMOYT
295352 JSR R1,MSG

212 P20 'BYTE CR,F,0

,EVEN
170744 BOMBUMP | JMP READY

N



BASICL

2443

2444

2445
2446

2447

2448

2449

2459

2451

2452

2453

2454

2455

2456

2457
2458

2459

2460

2461

2462

2463

2464

2465

24066
2467

2468

_4069
2479

2473
2472
2473

2474

2475

2476

2477

2478

2479

2489
2483

2482

2483

2484

2488

BASICL

2486

2487

2488

2489

2490

2491

2492

2493
2494

2495

2496

2497

2498

2499

2500

250}

2502

2503

2504

2505

2506

2507

2508

2509

25190

221}
2%12

2513

2514

25315

2516

2517

2518

2519

2529

2521

2522

2%23

MACX13

210132

210136

210142

212142

010144

012146

610159

210154

218160

210164

819172

210174

2102929

210204

210206

8109212

2109214

219216

010229

210222

MACX11

810224

210239

1240232

212236

210249

210244

210246

030252

012254

310256

10262

210264

210266

810272
210274

210300

2109302

210304

210319

212312

212316

212320

310322

veal

23165082

212203

2@3722

210322

10322

010322
004787

212702

004747

2127022

04767

3127902

204787

390207

716502
212203
722222

2310322
10322

200227

vezi

120027
201434

120027
204434

120027
301426

120027
2pL423

Jes8723

120027
004417

299723

120027
001413

120927
?01410

8R5723

129027

103404

120027

101001

205723

2002903

22eMAR®?3

000102

00832

0243086

PB3982

02424¢

993552

p24392
003342

080109

229MARe?73

200176

800175

200033

Q00025

000015

099177

000137

020240

80803137

16105

16109

PAGE 38

CALLY JSR pCBUFCLR

)

)

}

)

)

} YSES R2 AND RS

}

8UFCLRI MoV KBHO(WS ) ,R2
MOV (R2)+RJ

ST (R2)e

MOV RS, (R2)«+
MOV R3,(R2)¢

MOV R3I,(R2)+

JSR PG,BUFTP

' IFNDOF SNOPTP

MOV sPPBFND,R2

JSR PG, IN]JTBF
MOV #PRBFHD,R2

JSR PGy IN]TBF
+ENDC
+ JFNDF SNOLPT

MOV s, PBFHO,R2

JSR PGy INJTBF

1 ENDC

RTS 4%

ByFCLR==INlY 1/0 DEy, BYFFER HEADERS

IKEYPOARD

JBUFF, START

}ISKIP Y0 BGET1

JCLEAR TELEPRINTER BUFFER

}PAPER TAPE PUNCH

jPAPCR TAPE READER

}

} BUFTP==INIT TELEPRINTER AUFFER HEANER

I CALLY JSR PC.BUFTP
} .

} UYSES R2 AND RrJ

)

BUFTPI MoV TPHO(RS),R2
MOV (R2)4,R3

CuMP (R2)+,(R2)+
MOV R3, (R2)+

MOV R3, (R2)+

RYTS PC

PAGE 39

JTELEPQINTER

JBUFF, START

JjPT, TO BGET2

CHKCHR o CHECK ASCI! CHAR, FoR SPECIAL CASES

)

)

)

I

I CALLY MoV (CHAR,J,RO

) JSR R3,; CHKCHR

) INSTRUC,

} INSTRUC, JEXEC,
} INSTRUC, IEXEC,

} INSTRUC, JEXEC,

) INSTRYC, 1EXEC,

)

b ysts r@

}
CHKCMR}) CMpB RU,#176

BED CCEX]T

CMPB RO, #175

BEQ CCEXIT

cMPB RO, #3$

BEQ CCEX!T

CMPB RO, 82Y

9E0 CEEXIT

TST (R3)«

CMPB R, #CR

BEQ CCEX!T

ST (R3)e
CMPB RO, 8477

BED CCEX1!T

cMPB RO, #'"

9EQ CCEX!T

TSY (R3)e

CMPB RO, 840

BLO CCEX!T
CMPB RO, #L37

BMW! CCEX!T

TSY (R3)*

CCEXIT) RTS R3

JEXECUTE IF LINE DEL, (CALT MODE>,! tu!f)

IF <CR

IF <RUB QUYT> (OR 'e!)
I1¥ RELOW 4@ OR ABOVE 137

I[F GO0D STUYFF

JALT M0OE

JALT MODE

JALT MODE

jey!

170 CCR> RETURN

JT0 RUR OYT RETURN

JRUB QUY

1T0 LIMIT RETURN

JREG, CHAR, RETURN
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2524

2329
2526

2527
2528

2529

2530

2531

2532

2533

2534

2535

2536

2537
2538

2539

2549

2543
2542

2543

2544

2545

2546

2547

2578

BAS|CL

2579

2580

2581

2582

2583

2584

2585

2586

2587

2588

2589

2590

2591

2592

MACX11

230324

012332

212332

212336

210342

010344

910359

910352

0942356
010369

912362

810364

910379

810372

210374

018376

010400

010402

010404

910419

2310412

210415

212416

010417

MACX11

010420

210421

2102422

010423

veal

232709

200402

312739

704787

183429
205765

304017

216502

001411
111003

269503

020227

i04pay
260200

1110213
204404

111902
20027

200167

220004

244504

276

P02

voaL

224

2977

go2

o¢o

22eMAR®73

810423

910416

080294

Po004D

oooR4?

ogoee2

001240

105

22eMARe73

16185 PAGE 48

CALLY MgV

JSR

J

]
]

}

}

)

J

)

]

)

)

]

)

]
cHKISEYiMQV

8R

CHKOSETIMQV

COMCHK) JSR

8CS

TSY

ONE

MOV

BEQ

MOVB

ADO

CMP

BH!

ADD

Move

AEQ

MOVB

oUT2121 RYS

)

ERSX121 JMP

I

ERCHAN} lo7
) IFNDF

L ASC11

,ENDC
IFOF

L ASC11

L ENDC

\BYTE
EVEN

)

}

OTABLE) .?YTE

,BYTE

16195 PAGE 4Qe%

1 ENDC
« IFNOF
(8YTE

,ENDC

}

ITABLEY ,BYTE

, LFOF

BYTE

LENDC

) IFNOF

,BYTE

L ENDC

,BYTE

CADORy of €
PC)CHK]SET

USES! RPIRLI,JR24RINS

#[TABLE,RD

COMCHK

#0TABLE,RD

PCLEVAL

ERSXL2
FACL(RS)

ERCHAN

FAC2(KS5),R2

ERRSXY

SLONGER

\OCE\

SLONGER

CHKISET o CHECK [/0 CHANNEL ANY SETeUP [NPUT (IQEV(RS))
CHKOSET e CHECK 1/0 CHANNEL AND SETaUP QUTPUT (ODEV(RS5))

ODE LINE ptR, AFTER ’'#(3,R1

(CHKQSETY)

CHECK IF SPECIFIED CHANNEL LEGAL (NUMBER IN RANGE AND ]/

DEVICE ASSEMBLED [N),
(SAME AS VALUE OF IDEV (ODEV)) [M R2, ON EXIT, Rl PTS’
TO BYTE AFTER CHANNEL NUMBER,

RETURN €ONE FOR SPECIFIED DEVICE

JMUST AE INTEGER

JTTY « EVERYTHING SETeyP

IFIRST TABLE ENTRY

JPTS, Y0 ACTUAL BYTE
JMAX CHANNEL NUMBER (CURRENTLY)

JENTRY IN TABLE OF DEV, £ODE

JCOCE INTO IDEV OR QDEV

JMEANS NO DEV]CE THERE

tDEVICE CHANNEL FRPOR!

2

QDEYV
SNOPTP

?

SNOPTP

2

SNOLPT

?

SNOLPY
4

10EY
SNOPTH

2

SNOPTP

2
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2993 » Jreveezacszeacsoncse iecciesaicsatecnscccscase

SUBROUTINE CLRVARY! CALLED BvY Jsr pC2594 )

2595 ) CLEARS VARS TQO SCALAR ZEROS,NULL STRINGS

2596 3 ALSO INITIALIZES RANOOM NO GEN

2597 ) R DESTROYEN
2598 } R1,R2,R3,R¢ UNYSED

2999 ) RS MUST POINT TO USER AREA
2600 } SP GOES NO NEEPER AFTER JSR
2001 Q10424 242765 (32331 000064 CLRVARSIMOV #32331,RNDL(R5)

2002 2310432 312765 1632%)% Q90266 MOV #1632%1,RNN2(RS)
2003 Q10443 0211520 MOV (RS),R0O

2604 010442 020065 000014 CLRLOOPICMP R ,LOFREE(RS)

2005 210446 103014 BHIS CLRFREE

26006 01084%3 224027 4177775 CMP (RB),#,SCALAR
2087 310454 103405 8Lo0 CLROX
2008

2609 JFNDF SNOSTH

20610 cMP {RO),#,SVAR
2011 8EQ CLRSVAR

2612 ,ENOC

2613

2014 10456 332720 477775 MOV #,SCALAR, (R)+
2615 010462 020%010 CLR (RO)

2616

2017 JFNDF SNOSTR

2618 8R Y

2019 CLRSVARIMQV (RA)e, (RA)
2620 ENDC
2621

2622 010464 212010 MoV {(RB)®, (RM)

2623 02104086 012010 MOV (RO)&y (RO)
2624 310479 262700 000Q04 CLROK! ADOD #4,R0

2025 Q10474 289762 , BR CLRLOOP
2026 Q10476 20%928 CLR {(RO)e

2027 0212509 02200605 000010 CLRFREEICMP RO, ARKAYS(RS)
2028 010%04 101774 8L0S 96

2029 Q10%06 216565 00PR19 009912 MOV ARRAYS(RS) ,HIFREE(RY)

2039 010%14 016565 000014 0200072 MOV LOFREE(R5),LOSYR(RS)

2631 210%22 016565 000014 P00OY4 MOV LOFREE(RS),HISYR(RS) JEMPTY STRING STORAGE

2632 0410539 012765 000933 0200032 MOV #33,GSBCTR(RS)

2633 310536 216500 000004 MOV POL(RD>),RQ

2034 0312542 2312729 177777 MoV sed,(KB)+

26035 010546 0105220 CLR (RE)&

2036 010%5%0 0220965 000002 cMP RB,LIMIT(RS)

2037 010554 104{774 BLOS , 26

gog: 2910556 000207 RTS PC

6

BASICL MACx1ii voei 229MARe73 16105 PAGE 42

2640 peccecesccccssencve teceicacivncae ceeca

2644 ; SUBROUTINE !DIVTEN! CALLED BY SR PC
2642 ) DIVINES P3 R4 RY DECIMAL 10

2043 } RB,R1,R2 UNUSED
2644 } R3,R4 1S THE 34 BIT UNSIGNED INTEGER TO DIVIDE
2645 ) RY UNUSFD
2046 = } SP GOES 2 DFEPER AFTER JSR

2647 210%680 012746 028034 DIVTEN] MOV #34,=(5P)
2648 010%64 Q22703 050000 DIVLOOPICMP #50080,R3

2649 010572 10ipo2 BMI , ®6
26050 010572 062793 130080 ADD #130000,R3

26051 010576 096104 ROL R4
26052 010609 0206403 RO\, R
2653 010682 0295316 OEC (SP)
2654 Q12604 003367 8GY olviLooP

2655 010606 242793 170909 BIC $170009,R3

2056 010612 095726 ST (SP)+
2057 010614 000207 RTS PC

2658



BAS|CL

2659
2660

2664

2662

2663

2664

2665

26866

2667

2668

2669

2679

2671
2672

2673

2674

2675

2676
2677

2678

2679

2660

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

2696

2697
2698

2699

27080

2701

2782

2703

2704

2705

2706

2707

2708

2709

2719
2711

2712

2713

BASICL

2714

2715

2716

2717

2718

2719

2728

2723,

MACX11

MACX11

voel

voa1

22eMAR®73

22eMARe73

16§05 PAGE 43

JIFNOF gNOSTH
)

)

)

}

!

!

}

}

DNPACK| MQV

MOV

MOV

CLR

MOV

MOV

MOV

ONPLOOPICLR

3]s8

ONPBAD} CMP

8

ONPNZROICLR
B1S8

SWAB

81S8

ADD

INC

81y
8ED

DEC

ADD

CMP

BH1S

cMP

BHIS

CMP

BH1

CMP

BH

CuP
BHIS

CMP

8L0O

ONPGOODIADD

sys

CMP

BNE

MOV
MOVB

16103 PAGE 43wy

DEC
BGY

BR

ONPIGNOIADD

BR

ENDC

EOT

SUBROUTINE fONPACK! CALLEDBY JsR pC
PACKS STPING STOMAGE TOWARD _OW CORE

R@ UNUSED

R1,R2,R3 PRFSERVED

R4 UNUSED

RS MUST POIMT TO USER AREA

SP GOES 1? NEEPER AFTER JSR

R1,=(SP)
RZ'!(§P’

170 ''NDERSTAND THESE ROUTIMES IT [S WELPFUL TO

JKNOW THAT NON=NULL STRIYGS ARE STORED AS

J(LEVMGTH,2 3YTE BACKPTR,N BYTE STRING,LENGTH)
»{SP) JIWHERE LFNGTW IS THE VALUE OF N AND IF BACKPTR
LOSTR(RS),R2

LOFREE(RS),Ry

R1,LOSTR(RS)

(SP)
(R2)+,(SP)

ONPNZRO

RZQH’§TR(R5)

ONPLOOP

R1,HISTR(RS)

(SP)e

(SP)*,RJ
(SP)e,R2
(SP)#,R}

PC
RS

‘RZ,Q'RS

RS

(RZ’*.RS

(SP),)R2
R2

R3, #4

1 ¥6
RS
{RS),K3
R3,PDL (RS)

ONPBAY

RS, SP

ONPGOOD

R3, ARRAYS (R5)

ONPBAD

R3I,HIFREE(RS)
ONPGOOQD

R3,LOFREE(RS)
ONPBAY

R3, (RS)

ONPBAD

#4,(SP)
(SP), K2
R, (RS)
ONPIGNO

Ry, (R3)
(R2)+), (R1) &

(SP)

ONPBAD

(SP),R2
ONPBAD

}1S 0DN,THEN IT 1S RELATIVE YO SYMBOLS,

$}SAVF HIGW STRING ADORESS

/‘I’

~
N
’
>
-
s
.
/
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2722 ) SOURCE FILE #3
2923 joe - . sevee * - - - ®
2724 }

2725% } EVAL = EVALUATE EXPRESSIgN
2726 )
2727 } CALL1 MoV [YSER®AREA)Y

2728 } MOV CSTACK S1ZE),R4
2729 } MOV CGHAR, PTR,],Re

2730 ) JSR PCIEVAL

2734 ) ,

2732 } USES ALL REGS,

2733 )
2734 } RETURNS 'C! BIT SET IF sTRING VAL,
2735 ) CLR IF NOT STRING
2736 }
2737 } RETURNS VALUE IN FACL(HS), FAC2(RS)

2738 _ )
2739 010616 220604 EvALl CMp SPyR4

2740 010620 103406 BLO 8POL
2743 0240622 3a127¢6 0pO23I8 MOV #,TERM,= (SP)

2742 010626 290404 8R OPERAND
2743 Q010639 212746 090233 UMINUSS MOV 8,UNARY,«(SP)

2744 Q10634 720604 cMP SP,R4

2745 0210636 103530 BPOLS BLO ERRPOY
2740 010643 112102 OPERANDIMOQVS (Ry)+,R2
2747 010642 202113 BGE VARBLE
2748 010644 120227 08037 CMPB R2,#,1LITY

2749 010653 0091455 BEQ ILITY

2750 010652 120227 0Q0376 cMPB R2,#, 14172

2751 010656 001462 BEQ 1172

2752 010660 120227 000374 cMPB R2,#,FLLIT

2753 010664 204462 8EQ FLIT
2754 210666 120227 2002%% cMPB R2,#,LPAR

2755 0210672 23081470 8EOQ LPAR
2756 0310674 120227 0@0234 CMPB R2,#,MINUS

2757 0319790 294753 BEQ UMINUS
2758 Q10702 4128227 0930232 CMPB R2,#,PLUS

2759 0210706 094754 BEQ OPERAND

2760 0318710 120227 000262 CMPB R2,#,FN

2764 2310714 00{504 BEO GOYOFN
2762

2763 . IPNOF SNOSTH

2764 cMPB R2,#,5000T
2765 8EQ G0T00Q

2766 CMPB R2,#,0Qy07

2787 8NE NOQUYOTE

2768 GOTOQTI NP QYOoTE
2769 (ENDC

2779
2773 310718 242702 477400 NOQUOTE1BIC #177490,82

2772 010722 162782 02023063 sye #,RNDL ,R2

2773 230726 Q06392 ASL rR2

2774 338730 028227 0po@24 CMP RZ, #TH|,5ENNeTARLES
2778 219734 1P12%¢ ' BH] ERRSX4

2776 2310736 062732 000012 ADO #42,R2

BASICL MACX1i voal 229MARe73 16109 PAGE 44y

2777 210742 269702 ADD PCiR2
2778 Q40744 208712 TSY (R2)

2779 210746 003202 BGT 6
2789 0210752 209167 0@2D42 JMP ERRUFN

2781 3308754 264237 ADD (R2),PC

2782 210756 000290 TABLES| ,WORD @ LILY
2783 Q1276 202029 JWORD @ } RNN

2784 310762 4PP716 (WORD SINFNeTABLES

2785 210764 Q09724 JWORD COSFN=TABLES

2786 Q10766 209732 JWORD SQRFNeTABLES

2787 210779 300746 ,HORD ATNFN=TARLES

2788 Q10772 208754 ,NORD EXPFNs=TABLES

2789 210774 200770 JWORD LOGFNwTABLES

2790 010776 200000 (WORD @ } ABS

2791 311900 1301122 (WORD INTFNeTABLES
2792 DP11902 ¢PABCQ ,WORD @ } SGTM

2793

2794 L IFNOF SNOSTR
2795 ,NORD @ } TAR

2796 WWORD @ ) LEN

2797 LWORD 2 } ASC

2798 (WORD @ ] CHAS

2799 JWORD @ ; POS

2800 JWORD © } SE6

2801 JWORD 2 ] VAL

2802 LWORD 2 AL

2803 ,ENDC

2804

2805 211902 YB 5END #,e2
2806 Q11204 2095065 000040 ILITLE CLR FAGL(RS)
2807 011010 105065 020043 CLRB FAC2+1(RS)

2808 211914 112165 000042 MOVB (R1)#,FAC2(RS)

2809 011020 D0PQL6Y Q002406 JMP OPRATOR

2819 2110924 00%065 Q0240 ILIT21 CLR FACL(HS)
26811 211238 @404 _ R lLlTCOM

2812 211032 112165 000041 FLITT move {Ry )+ FACLs1(RS)

2813 2110936 112165 02000490 MOVB {RL)+,FACL(RS)
2814 211042 112165 02p0oPe3 IL1TCOMIMOVS (RY) & FAC241(RS)
2815 211946 112165 00Q0p42 MOVE (RL )& FAC2(RS)

2816 2119%2 2995927 BR OPRATQR

2:1; 311054 704767 177536 LPARI JSR PC,EVAL

281
2819 IFNDF SNOSTH

2829 8CS LPSTRNG
2821 ,ENOC

2822

2823 211068 122127 000237 cupB (RL )%y #,RPAR

2824 211p64 701502 BEQ OPRATQR
2825 211066 293167 020905%6 ERRSX4} JMP ERRSXS

2826

2827 ' IFNDF SNOSTR

2628 LPSTRNGICMPB (Ry)+,#,RPAR

2829 BNE ERRSX4
2830 JMP SOPRATR

2831 yENDC



BASICL

2832

2833

2834

2835

20869

2861

2862

2863

20864

2865

2868

28689

2873

2874

2878

2879

2880

2881

2882

2883
20884

2885

2886

2927
2908

2910

2911

2912
2913

2914

2915

2916

2917
2918
2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930
2931

2932

2933

2934

2935

2936

2937

2938

2939

2949

2941

MACX11

211072

211074

211076

211198

0111024

211196

211112

211114

gL1116

211120

git122

g11125

311126

311132

211134

011136

011149

011144

11152

211154

211156

P11162

011164
211179

11172

011176

MACX11

211202

211206

211212

211214

311220

311222

911226
211239

211232

011234

211249

211242

211246

311252

211254

911256

311262

311266

311272

211274
211320

211302

2113026

211312

211314

J11316

211329

311324

211326

211332

211334

811340

211342

311346

311350

311354

311356

311362

011364

14372

311372

811376

811400

211402

vyoal

280322

152122

2641502

121127

201412

222227

2PL463

211292
200463

200004

052103

peo

200167

205204

203774
210246

204767

204707

008765

801027

121127

gRL426

122127
204336

016546

204767

voel

204767

205765

204010

122127
204322

716503

190402
P126020

0pg4ay

209167
0052014

n1270C3

116509

18077¢
1312622

204767

912265

911265

114103

120327
081437

120327

904434

120327

103664
211602

12¢227

191425

129227
194417

122227

101411

120227

191493

120327

101427

120327

181424

120327
191424

120327

101416
085092

152602

22eMARe73

90255

177775

183

003546

177452

002634

080040

oeges7

000243

000042

177414

22¢MARR73

202576

220040

088237

ooog4e

293534

177777

209242

223336

000049

opog4?

gooeny

oeeens

pege27

200227

290233

000234

230254

200254

220234

00023}

0o0227

161935 PAGE 44#2

VARBLE! swAB
BlSe8

ADD

cMPB

BEQ

y IFNOF
CMP

BEQ

+ENDC

CupP

BEQ
MOV

B8R

+ IFNOF
STRGUMPI JMP

,ENDC

ERRPOLY lo7

, IFNOF

'ASCI

yENOC

IFOF

GOTOFN} 3HP

. + JFNOF
ERRMX21 JMP

ENOC

VARSSt INC

16105 PAGE 443

¢+ JFNOF
BCS

,ENDC

JSR
TSY

"BNE

CMPB

BNE

MOV

BM!

MOV

BR

ERRSS2) JMP

VONESStI INC
MQV

MOV

VIWOSS| BMl
MOV

.!FNoF

CMP

ANE

JMP

L ENDC

JSR
VARNOSS MOV

MOV

OPRATORIMOVB

CMPB

8EQ

CMPB

BEQ

cMPB

B0

MoV

CMPB

B80S

CMPB
BLOS

CMPB

BLOS

cMPB

BLOS

PRECSI CMPB

B80S

PRECA| CMPB

8L 0S

PREC31 CMPB

BLOS

PREC2} CMPB

B8L0S

DOfTNOWICLR

8138

R

(Ry)*,R2

(R3),K2 JCOLLECT OFFSET

(RL))# ,LPAR
VARSS

SNOSTH

(R2),#,SVAR

STRGUMP

(R2)4, #,SCALAR

VARNOSS

{R2),K2
VARNOSS

SNOSTH

STRGVAR

SLONGER

\ETC\

SLONGER

'EXPRESSION TOO COMPLEXY

FNFN

SNOSTH

ERRMIX

R
ERRPOL

PC,LEVAL

SNOSTR

ERRMX2Z

PC, INT
FACL(RS)
ERRSSZ

(RL),# RPAR
VONESS
(Ry)#,#,COMMA

ERRSX4

FAC2(RS),9(SP)

PCLEVAL

SNOSTK

ERRMXE

PCy INT
FACL(RS)
ERRSSZ

(Ry)#*,; #,RPAR

ERRSX4
FAC2(H5),R3

ERRSS2

(SP)e,RD
VTWoS$

ERRSSS

Rl

#el,RJ
FAC2(NH%),Rn

ERRSS2

(SP)+, R2

SNOSTH
(R2))#,SVAR

1 %6
STRGAKR

PC,LOCGEY
(R2)%,FACL(RS)

(R2),FAC2(RS)

{RY) )RS
R3,#,E0L

OOl TNOW

DOITNOW

R3,#,YPARRO

ERRSX4

(SP),H2

DQITNOW JJUMP 1F o]

R2y#,3LASH

PREC2

INEXT CHARACTER,

JPREVIOUS OPERATOR,

}JUMP IF e QR /,

R2,#,MINUS

PRECS3 }JUMP IF ¢ « QR UNARY,

R2,#,t0Q

PREC4 1JUMP IF 3 <> <3 >z < OR D

R3,#,EQ
NOTYNOW JJUMP {F ANY OPERATOR,

R3,#,MINUS

NOTNOW JJUMP IF & « UNARY » / OR ¢,

R3y#,SLASH
NOTNOW JJUMP IF o / QR 9,
R3,#,YPARRQ

NOTNOW JJUMP I1F 0
R2 J(E,G, AeB+ ) DO THE = vOw,

‘§P,¢,R2



BASICL

2942

2943

2944

2945

29406

2947
2948

2949

2950

2931

BASICL

2997

2998

2999

3080

3001

302

3083

3004

3pe5

3006

30a7

3008

3p09

3010

3811

3glz2

313

3014

315

3016

3pL7

3218

3019

3029

3v21

3p2e

3223

Jg24

3825

326

3927

3p2s

3229

3039

3031

Jp3e

3033

Jp34

3935

30836

3049

3p4l

Ip4e

3043

AL

3045

Jpas

3pe7

3048

3049

3050

3051

MACX11

011404

911410

911412

211414

g11416

211429

311422

211424

#11426

011439

211432

211434

211449

311442

811444

211450

211452

011454

011460

211462

011464

011479
011474

011500

011502

£11510

911512
?11516

011520

211526

011532

311534

011540

011542

211550

011554

211556

911560

211562

011564

011566
011572

011690

611604

211606

011619

711612

211614

011616

911629

811622

211624

0311626
011632

211634

MACX1dl

2110649

011644

911646

211659

211652

911635

211656

vaeal

162782
760232

269732

0641207

209510
ngQg124

200154
200116

PRO0%6

200052

200242

236544

P20604

183440
716546

010346

205203
ep01867

200244

0p0207
2204167

904787

208765

P01404

62765

po0679
205465

192265

212765

205063

200637

204767

200654

3127487

P044487
P11629

211634
9000086
914279

313306

00167

232767

204447
211620

11634
2000066

014279
0343306

290763

ge587%¢6

294003

008726
380147

000134
914546

vaal

216546

8841767

900134

300024

254523

020

f00167

22eMAR73

008226

o2042

200040

177160

177439

205616

0000490

100000 000049

gegpee

D44p00

008042

g00040

1756389

2116606

201500

APVeees6

177500

912230

024330

29920026

09009006

200042

229MAR73

0g004p

116

- 000000

16193

16125

TABLE2}

NOTNOW}

TERMINY

ERRPDS5)

MINUSI
UNARYI

VINTEG)

PLUSI

STARY

STARL
SLASHY

TSTSTKY

TSTSL

TS?S21
PUSHF|

1IFOF

JOUMMY ENTRY PO|

SAVCHARY

ARGB1

MAKEST)

SOPRAT}

STOSVAR|

ERRMIXY

STPRO}

ERRSYN}

ERRSX51

QUOTE)

QUNULLY

GOTVALI

ERpDA21

PAGE 44«4

JSR
,WORD

, WORD

, WORD

WORD

, WORD

JHP

MOV

JSR
, WORD

, WORD

WORD

, WORD

R8

TSY

ONE
ST

JMP
JMP
MOV

PAGE 44e5

MQV

REQ

JMP

ENOC

107
, IFNDF

L ASC11

,ENDC

, 1FOF
,ASC11

+ENOC

'BYTE 2

EVEN

» IFNOF

CMPB

BNE

MOV
MQV

TST8

BNE

CMP

B0

MOV

sus

MOV

sy8
CMPB

8NE

0EC

8EQ

MOV

ADD

JSR

MOV

HP
o 14
MOV

BR

L ENDC

JMP

R2,R2 ®
PC,R2

(R2),PC
UPARRQeTABLE?2

STAR=TABLE?2

SLASHeTABLE2

PLUS=TABLE?2
UNARY®TABLE2

MINUSeTABLE2

TERMIN®TABLE?
FAC2(HRS),=(SP)

SP,R¢

ERRPDS

FACL(RS),«(SP)
RS, (§P)

RY
QPERAND

PC
ERRPOV,

PC,SUBSTK

FACL{RS)

UINTEG

#180008,FACL(RS)
OPRATOR

FAC2(RS)

QPRATUR

$44000,FACL(RS)
FAC2(N5)

OPRATOR

SERSTAR, SERVEC
R4, FPPSAV

TSTSTX

PYSHF

SMLR

POP

FPPRES

OPRATOR

#ERRO]V,SERVEC

R4, FPPSAV

TSTSTK

PUSHF

SOVR

POP

FPPREY

STARY

(3P)
TS1S2

(SP)+
siR

S(Ra)*

FAC2(KS),(SP)

FACL(RS),»(SP)
TSTS3
e{Ra)

SNOSTH

NTS FOR SNASTR

SLONGER
1SYN!

SLONGLR

tSYNTAX ERROR/

SNOSTH

(Ry)*;#,TEXT

ERRSXD
R2,R3

R34R2

(Ry)e+

122
SP, R4

ERRPDS

83, (SP)

Ri,e(SP)
R2, (SP)

(Rl)t'Rs

ERRS§XY

(SP)
QUNULL
SP,R2

#2,R2

PG.HAKESTR

(SP)*, {SP)
QUOTBYM

(SPYe, (SP)e

SQPRATR

ERRPOC

JJUMP YO DO THE APPROPRIATE OPERATIOM,

JLEFT OPERAND 1S @(SP),2(SP),
JRIGHT OPERAND IS FACL1(RS),FAC2(R9),

1(E,G, A+Be ) DONTY DO THE + YET,

JCARRY QFF MEANS NUMERIC RESINT,

JTEST YOP OF STACK AND FLOAT IF INY
jPUSH FAC ANO FLOAY IF NEC

JPERFORM MULY
jPNAP RESULTY

JRETURN

JFLOAT IF INTEGER
JRETHRN

JSAVE QUOTE CHAR,

4

JSAME AS STARTING JUOTE CHAR,?



BASICL

3052
3953

3054

3055

3956

3057

3958

3e59

3268

3281

3262

3063

3064

3065

3066

3067

3068

3g69

32790

3273,

3072

3273

3274

3075

3076

3077

3078

3079

3080

3081

3082

3083

3084
3085

3086

3e87

3088

3089

3099

3291

3092

3293

3094

3295

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

8ASICL

3107

3108

3109

3112

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3426

3127

3128

3129

3130

3131

3132

3133

3134

3135

3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3158

3151

3152

3153

J154

3155

3156
3157

3158

3159

3160

3161

MACX14 veel 22eMAR»73

MACX131 veal 22eMAR=73

811662 700167 177232

16105 PAGE 44-4

1 IFNOF
srncnantggn

STRGVARITST

cuP

BEQ

MOV

STRGBTHIMOV

CMP

BEO

cCMP

BLO

CLR

MOVB

JSR
SOPRATRICMPS

BEQ

CMPB

8E0

CMPB

SNE

MOV

TSY

MOV

MOV

INC
BEQ

ADD

MOV

mMoVvs

SWAB

MOV

SOPRX} SEC

MP

AMPWALTIMOVE

JSR
BCS

ERRMIX] 10T

, IFNOF

ASC11

L ENOC

, IFOF

ASC11

L ENDC

,BYTE 9

L EVEN

CONCAT}| CMP

BNE

CMP

8R

CATNOY: MQV
CMP

BNE

MOV

ST

161¢5 PAGE 44«7

MOV

8R
CATLONGICLR

glse

MOV

CMP
81,0

CLR

MOVB

ADD

CMP

BM!
MOV

ADD

JSR

MOV

MOV

CLR

B1SB

MOV

ADD
ADOD

MOV

187
CLR

8158

AQD

MQVve

PEC

BGT

STPRO}

QUOTBUMIMQV

CATCOMy MQV

ADD

MQVB

SWAB

MOVB

8R

,ENDC

ERRPD21 JMP

) IFNOF

ERRSTR; 1!0FY

s IFNOF

+ASCII

EREXPS

SNOSTK
PC, OCGETY

STREBTH

(R2)e

2(R2) 8ng
STRGBTH

(R2),R2

(R2) K3

R3y8~1
GOYVAY,

SP,R4

ERPDEZ

{SP)

(R3), (SP)
PC,MAKESTH

2{SP)# ,AMPERS

CONCATY

(R1)|.,A"PERS

AMPWALT

2(SP),#,TERM
ERRSXD

(SP)é,RD
(SP)e+
(SP),"2
R@, (SP)

RO

SOPRYX JCHECK NULL STRING
#2,R0

SP,RI

R3,e (HA)

RJ

RI;=(RB)

(R2)

(Ry)*,a(SP)

PCLEVAL

SOPRATR

SLONGER

\NSH\

$LONGER

INUMBERS ANG STRINGS MIXED!

(SP),#w}
CATNOT

(SP)+,(SP)e
SOPRATIR

4(SP)R2
RZ.‘.;

CATLONG

‘5’)¢‘Rfl

(SP)*

R, (SP)

CATCOM
RO

(R2),K0

(SP),R3
SP,R4

ERPOD2

={SP)
(R3), (SP)

RO, (SP)

(SP),#377

ERRSTR

SP,R2

#6,R2

PC,MAKESTR

(SP)#R3
4(SP),R2

RO

(R2),R0
RS, 4(SP)

RO, R3

#3,R3

(SP)#;R2

(SP)e¢

(R2)%; (R3)e
RO

L

(SP),R@
SP,R2

£3,R0

R2

RZ,-(BZ)

SOPRATR

ERRPO),

SNOSTH

$LONGER

NSTLA

SLONGER

tSYRING Y00 (ONG/



BASICL

3162

3163

31064

3165

3166

3167

3168

3169

3170

BASICL

3217

3218

3219

3220

3221

3222

3223

3224

3225

MACX11

211666

2116702

811673

911674

2117920

811702

811706

911710

211714

11722
211724

811739
911732

811736
011744

B11746

2011752

011760

811762

011766

914772

611774

211776
12902

212006

0912010

212014

212016

212020

g12022

912024

012926

012039

012034

MACX11

212049

212042

3312046

9129592

212952
212836

212062

012064

d12066

n12872

312076

912100

212104

212112

312112

212116

212122

812126

212130
212132

212136

12149

212142

012146

212150

212152

212169

212164

212166

812172

312174

312202

212204

212219

212212

212214

812229

812222

veali

2000024

253117

312746

300432

312746

200427

312746

212787

opg42y

312746

00416

912746

212767

200410

212746

212767

200402

200167

084767

212603

0e{p22
ge016?

122427
A91945

004467

011634

312024

13306

900435

210623

210446

212746

012746

voai

210146

012746

210%20
213605

04079
262726

12604

922626

310065

310165

200134

804767

122127

2010824

004767

200167

gea167

208%716

201210

285766

281425

299726

J0446Y

2000026

313326

312767

285765

201036

285765

281036

312765

022626

opo167

PO5716

191077

205765

1000213

202004

22eMAR®73 16105 PAGE 44-8

ERSTAR}
ERADD}
ERROVR} 107

+ JFNOF

106 ASC11

.ENOC
' [FOF

,ASCI1

(ENDC

,BYTE 2

+EVEN

20000206 SINFNI MgV
8

00000906 COSFN3 MOV
8R

2002006 SQRFN} MOV
097734 0PO00EG MOV

BR
111119 ATNFN} :0V

R

0008000 EXPFN} MOV
011666 0990006 MOV

BR

00002006 LOGFN} MOV
007734 (2000006 MOV

B8R

« JFNOF
ERRMX91 JMP

L}

177674 ERPD1L} JMP
176424 FUNCY!) JSR

IFNOF
8cc

yMP

FUNCTUI

+ENOC

MoV

8NE
2010214 JMP
200237 CMPB

BNE
P094320 JSR

+ WORD

. WORD

NORD
8RrR

FUNOK} MQV

MOV
212056 MOV
000137 MOV

229MARe?73 16185 PAGE 44¢9

MOV
000403 Moy

oV
MOV

2900852 JSR
200010 FUNRET} ADD

MOV

CNP
poop4e . MQV
000042 MOV

JMP

' IFNOF
ERRMX8) JMP

+ENDC

176512 INTFNT JSR

+ JFNOF

8CS

(ENDC

000237 CuPB

8NE
2846606 JSR
1771%9 OPRFNY JMP
177922 ERRSX9) JMmP

J IF A IS

UPARROt TST

BNE
000202 ST

HEQ

TSY
goL1066 JSR

, WORD

012516 0000026 yUA{! MOV
Pg0040 ST

BNE
020042 TSY

BNE
PeooRl 002042 MOV

VA4t CMP

177062 N1 14
} B IS INTEGER
UAS1I TSTY

BNE
200942 TSY

BPL

UASI 1oY

IFNOF

SLONGER

fOVF!?

SLONGER

tQVERFLOW!

#SINs®(SP)
FYUNCT]

#C0S,e(SP)

FUNCT]

#SQART,; »(SP)
SERSOR, SERVEC
FUNCT]
#ATAN »(SP)

FUNCT]

SEXP,n(SP)

SEREXP, SERVEE

FUNCT]}

#ALOG ®(SP)

#ERLOG,SERVEC

FUNCT]

SNOSTH

ERRMX

ERRPDZ

PG EVAL

SNOSTH
FUNCTY
ERRARG

(SP)4,RJ

96
ERRYFN
(R$)#o#,RPAR

ERRSXY
R4,FPPSAV

PYSHF

FUNOK

FPPRES

OPRFN

SP, R4

SFUNRLT,=(SP)
#137,#(SP)

Ry, »(SP)

#401,9(sp)
R3,R8
SP, RS

RQ, ®RISAVE(RA)

s, ,5¢
(SP)*,R4
(SP,#.‘SP)&

RO,FAGL(RS)

Ry, FAC2(RS)

®(R4)

SNOSTR

ERRM]X

PC,EVAL

SNOSTH

ERRMX&

(RL)*;#,RPAR
ERRSxV

PCyINT
OPRATOR

ERRSXS

NQT @,F|0AY IY
(SP)
VAL
2(SP)

UAY

(SP)e

R4,FPPSAV
sIR

FPPREY

PERREXP,SERVEC
FACL(RS)

UALD
FAC2(RS)

UAS

#3,FAG2(RY)

(SP)#+, (SP)e

OPRATOR

(SP)
UAY?

FAC2(RS3)
UA9

SLONGER

JIPUSH FAC, FLOAT [F NECESSARY
1G0 NO FUNCTION

1SAVE ADORESS OF PUSHED ARG

JSAVE R4
}OUMMY RETURN ADORESS
JDUMMY JUMP INSTR,

JADQR OF ARGUMENT
10yMMY By

JSAVE 95 VALUE
JRETURN ADDRESS (TO NUMMY PRAG [N STK)

JPOP DUMMY PROGRAM

JRESTORE R4

JREMOVE OLD FAC FROM STARK
ISTORPE RESULT IN FAC

JAND RETURN

11S UPPER A »

11S LOWER A 2

11S UPPER B8 3 7

11S LOWER B = p

1SET RESULT 1

11S A = ¢

11S LOWER 8 > g

INO, ERROR MESSAGE



BASICL

3272

3273

3274

BASICL

3327

3328

3329

33389

MACX11

012224

L2227

312239

912234

812236

212242

312244

212258

212254

212269

012262

212266

012279
212274

012276

812302

212306

912319

012314

012329

212324

812326

812339

212332

212334

312340

#12342

9312346
012359

812352

912336

212362

12364

212366

212379

012374

912376

2124022

124026

012410

312412

912416

p12422

212422

MACX1Y

232424

012439

212432

012436

gl244¢0

912442

212446

P12459

712452

12456

012462

012464

212466

012472

12474

312500

012382

912504

212506

312519

912512

232516

312528

212523

212524

212539

912532

912534

812536

812549

812542

012546

912559

212552

212556

312560

312562

312364

212566

012579

212572

212576

212629

212602

yael 22eMARD73 16125 PAGE 44e4p

353404 1Y’ 1ASCI1

, ENDC

, 1FOF

,ASC1l1

,ENDC

2oQ 4 BYTE

,EVEN
20027 004000 ERRDIVI CMP

103372 BW1S
290167 177424 JMP

193367 BHIS

CO0L6Y 177416 JMP

005065 0230040 UA9 I CLR

205065 020042 CLR

000759 B8R

JFIX B IF INTEGE
298765 000042 ua{gr TsY

391036 8NE

216509 000040 MOV

010022 MOV

742700 100177 BIC
g200927 040200 CMP

103426 8Lo

p4a2722 177600 81¢
252702 poD20Q BlS

020027 042090 UALBAl CMP

204436 - BEO

101016 anl
?06202 ASR

193414 8CSs
262790 no0200 ADD

@008767 8R
005765 000040 UA{@B1 TST

100904 8P

20%402 NEG

2093645 000040 UAL8C} CLR

010209 0pPR42 MOV
089712 BR

18 IS REAL

209%716 UAL3,S51 TST
701405 BEQ

304487 Q00740 JSR
214296 , WORD

112536 012600 , WORD

095765 000040 UAgL21 TST

190320 BP|,

0RA724 8R

18 INTEGER, A RE

716508 000042 UA{?1 MQV

212002 MOV
202001 BGE

7195429 NEG

vazal 222MAR®73 161895 PAGE 44~}

220027 0290256 Ual7at cmP

103957 BHIS
204487 DPOO76 JSR
214272 , WORD

14302 . NORD

242524 012452 UA{781 ,WORD
214256 , WORD

2002200 yWORD
212542 0412472 UA{70} ,WORD

014256 014256 » WORD
20000986 , WORD
314278 WORD

212536 012442 , WORD

214279 UA{7F} ,WORD
m12552 012910 ,NORD

214322 WORD
314256 , WORD

20902926 , WORD
g14279 , WORD

213306 UAL9 ,WORD

380167 1765%4 JMP

ERREXP}

390004 UA2L1 107
, IFNOF

242536 122 JASCI1!
,ENDC

,1FDF

,ASC11

,ENDC

200 ,BYTE
LEVEN

PB6265 DPPODes UAASRI ASR

193222 BCC

008724 UANJMPY TST

200134 JMP
211424 UAJMP| MOV

P00134 JMP
285765 Q00044 UATSTOEy TST

204773 8EQ

200779 8R

19%765%5 080050 UATST2) TST
100387 BPL
2P2764 8R
205716 UATSTA) TSY

190754 HM1
790434 JMP

210246 . yA2@t mQV

304467 208536 JSR

400002096 , WORD
UA231t

212622 WORD
212562 NORD

!pvgl

$LONGER

'OJYIS10N RY B¢

RESAVE (RS)

UAJMP

UANJMP
R2SAVE (RS)

UAJMP

UANJMP

a5P

VA2Y
(R4)e

R2.Q‘§P’
R4,FPPSAV

$IR

REVRSE

UATSTA

RO,84000

UAB

ERSTAN

UAS )01y By ¢

ERROVK JOVERFLOW

FACL(RS) }JSET RESULT @
FAC2(N5)

VA4

R € 296

FAC2(KS)

UALD,?
FACL(RS),RM

RP,R2

8$100477,R0 1EXTRACTY EXPONENT
RD,se0220 JCHECK TOO SMALL

UALD,5
#1776¢0,R2

8200,R2 JR2 1S MANTISSA

RO, %42000

UAL28

UALe,o
R2

UAL2,% }JIF RIY CLEARED,NO GOOD
‘8200 ,K08 JUPDATE EXPONENT

UALBA

FACL(NS)

UALgC
R2

FACL(RS)

R2,FAC2(RY)

UAS

(SP) 11S A s 2

UAL2
R4 ,FPPSAV

PUSH

UAJMP UA23

FACL(HS) $1S UPPER B> 2
UA9 JYES

UAS JNB, ERROR

AL
FAC2(HS),Ra

RO ,R2 JSAVE FQR SIGN TESY

UALTA

RO

RO, #2%6 JR? 1S A8S(8) IF T00 BIG, FLNAY

yA2o

R4 ,FPPSAV 1GO INTQ POLISH MODE
POP JCURRENT PROOUCT IS A

PUSHY JCURRENT ANSWER IS { (ON STK)

UAASR,UALTN JSHIFT B, BRANCH [F BIY IS 2

PUSH JGET CURRENT PRODUCT ONY 0STACK

$MLR JMULTIPLY INTO CURRENT ANSWER

UATSTO,UALYF JTEST IF DONE, BRANCHK IF S0

PYSH,PUSH }TW0 COPIES OF CURRENT PRODUCT

SMLR }SOUARE 17

PQP JAND PUT RESULT BACK

UAJMP,UALT7H JPOLISH JUMP TO 178
POP JSTORE ANSWER INTO FAC

UATST2,UAL9 JTESY SISN By IF ¢ JUMPTM

PYSHY JPUSH ¢ ONTQ STACK

PYSH

SOVR 1ANS 3 L{/ANS IF B NEG

PQP JPOP ANSWER T0 FAC

FPPRES

OPRATOR JAND GEY QUT

SLONGER
\SER\

SLONGER

14 ERKORY

]

ROSAVE (RS)

UAJMP

(R4)e JSKP OVER JUMP ADDRESS
#(R4)e

*R4, R4 JPOLISH MODE JUMP

P(R4)+

JTEST SIGN OF 8

JPOLISH JUMP IF 8

JPUSH INT B oN STACK

JFLOAT 8

JREVYERSE Y0P TWQ ON STX

;TEST T0P STk, BR Y0 ERR |F =

fo
m



BAS]CL

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394

3395

3396

3397

3398

3399

3409

BASICL

3437

3438

3439

3449

3444

3442

3443

3444

3445

3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

3466

3467

3468

3469

3479

3474

3472

3473

3474

3475

3476

3477

3478

3479

3480

3481

3482

3483

3484

3485

3486
3487

3488

3489

3490

3491

MACX13}

212604

0126026

912619

912612

012614

212616

g12622

012624

212626

012630

012632

812634

012636

12649

212642

012644

212652

2126356

0126684

912679

012674

912720
12702

912706

212719

812714

212716

012720

012722

912724

g12726

212732

212734

2312736
812749

212742

912744

012746

212752

MACX131

012754

912756

0127680

812762

812764

212770

212772

212776

213009

213004

913206

213010
913012

013816

313220

veal

312644

014256

2000206
212656
213306

2004167

212629

212603

12602

212623

10146

210046

310346
212246

200434

212765
0g04167

212763

208187

200167

o0paL6?

112102
122127

284372
9663072

220604

103764
011209

2P1435

210046
284767

032600

112002

100425

200302

152002

261502

eaza27

209140}

veal

214202
320604

193743

211246
216522

311246
316512

200400

121027
201007

122924

081745
202467

200004

N43425

22eMARe73

176430

0g0000GC P0B052

177148

000006 PD0OD52
177134

176224

17673%0

pee253

oo0p04

175664

17777%

22eMARw?3

gogo40

BoB042

200243

174746

116

16109

16105 PAGE 44=42

WORD

+WORD
, WORD

,WORD

, WORD

JMP

REVRSE( MOV
MOV

MOV

MOV

MOV
MOV

MOV

MOV

JMP

CALOGE MOV

JMP

CEXPI MOV

JMP
ERRPD4| JMP

+ JFNOF

ERRMX11 JMP

ENDC

ERRSXAL JmP

FNFN1 MOVE
CMPB

BNE

ADD

CMP
BLO

MOV

BEQ

FNSWAPY MOV

JSR

s IFNOF

BCS

+ENOC

MOV

MOve

BM!

SWAB

8188

AQD

s IFNOF
cMP

+ENDC

cHP

BEQ

PAGE 44=13

MQV

CuP

8L0

MOV

MQVv
MQV

MOV

B8R

' 1FNOF
FNSTRY MOV

Mova

BM1]

SWAB

B1S8

" ADD

CMP

BNE

CMP

BEQ

MOV

MOV
MOV

MOV

FNOLNN{ MOVB
M

SV

FNNEWNLITST

MOV

INC
BEQ

SWAB

MQove

SWAB

Move

ENOC

FNREPL| CupB

BNE

CMPB

BEQ
ERRAGL}] JMP

ERRUFNI 10T

, IFNOF

L ASCI1

L ENDC

calOG

PUSH
SHLR
CEXP

FPPRES

QPRATOR

(SP)¢,RP
(SP)* RY

($P)O,R2

(SP)+,R3

Ryi,=(5P)
R"!‘§P)

R3y=(SP)
R2,e(SP)

S(R4)®

F

SEXP,R3ISAVE(RS)

FYNOK

ERRPOL,

SNOSTH

ERRMIX

ERRSX®

(RY)e,R2
(RY)* #,LPAR

ERRSXA

POL(R2),R2
SP, R4

ERRPD4

(R2) K10
ERRYFN

RO, »(SP)

PC,EVAL

SNOSTH

FNSTR

($P)+,R2
(H@)+,R2

ERRAG]

R

(RE)+ R2

(R5),R2

SNOSTH
(R2),#,SVAR
ERRMX1

(R2)+,#%,SCALAR

+4

(H2), K2
SP R4
ERRPDS

({R2),=(SP)

FACL(N5),(R2)*
(RZ),S(SP)

FAC2(R3),(R2)

FNREPL

SNOSTH

2(SP) RO
(RO)#»,R2

ENRAG]

R2

(RE)+R2

(KS),K2

~ {R2)4,#,SVAR

ERRMX1

2(R2) ;8=
"4

(R2),K2

(R2))R3
(SP)+,(R2)

R34 (SP)
R2.0(§P)

(R2),R2
R2
FNNEWNL,

R3
FNOLNN

SALOG,RISAVE(RS)
NOK

JCALL ALOG FUNCTION ON 4, RESULT TO FacC

}PUSH LoG(A) oNTp STACK
J1CALLE BelLOG(A)

JCALL EXP(BeL0G(A)), RESULT Y0 FAC

JROUTINE TO REVERSE TOP 2

JIFLTPT NUMHERS ON STACK

JR® NQW CONTAINS THE DEF POINMTER,

JRESTORE TWk DEF POIMTER,

IGET THE VARIABLFE FROM THE OEF,

JIF THE NEF VARIABLE [S STRING AND

JTHE VALUE ISNT THEN ITS AN FRRQR,

§JSTACK THE OLD VALUE AND REPLACE IT

JWITH THE NEW VALUE

JRESTORE THE DEF POIMTER,

JGET THE VARIABLE FHKNAM THE OFF,

JIF THE OEF VARIABLE IS NUMEPRIC AND

}THE VALUE ISNTY THEN ITS AN ERRQR,

JIF THE VAR ISNT A STRING SCALAR

JTHEY NQ THWIS,

JR3 “OW CONTAINS TWE OLD VALUE,

JOEH?) NOW CONTAINS THE NEW VALUE,

JO(SP) NOW CONTAINS THE OLD VALUE,

JTOP(STK) IS A TEMP FOR VAR ADDRESS,

JR2 “OW CONTAINS THE NEW VALUE,

JBRANCH [F THE NEW VALUE IS “ULL,

}BRAVCH IF THE OLD VALUE 1S “ONMNULL,

1(SP))(R2)s 1OLD VALUE IS NULL, NEW IS NOT SOI

{SP)+, (R2) IMAKE AN ABS BACKPYR T0 THE VAR,

FNREPL, J(THF NEW VALUE 1S NOW PRQTEFTED)
(R3)+,(R2)e JOLD AMD NEW ARE BOTW NOMNULL SO
(R3), (R2) JPUT OLD BACKPTR INTO THE MEW VALUE,
‘ZQRS

(SP)e JGET RID OF THE TEMP,
SP,R2

R3

FNREPY, } (CHECKX NULL STRING!)
R2 JSET THE BACKPTYR OF THE ALD VALUE

RZ,(R3)+ JTO 17S CURRENT STACK ADDRESS)

R2

R2, (R3)

(RS),#,CommA

FNNOCOM

(RA)$(RY)e

FNSWAP
ERRARG

$LONGER
tYFN?



BASICL

3492

J493

J494

3499

3496

3497

3498

J499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3599

3512

3511

3512

3513

3514

3515

3516
3517

3518

3519

3520

BASICL

3547

3548

3549

3559

MACX11

313223

313024

3132302

213332

213234

213036

213242

213344

0130246

13059

2313052

213056

313069

013962

213064

213066

313272

313274

913276

213109

213122

213106
2131192

213112

213116

213129
213122

913126

213139

213132
213134

213136

813149

913142

MACX11

2913144

913146

913150

913152

813154

213156
2131690

813162
013166

213179

vaal

124027

2084379
310046

122923

201365

122927
2013682

2103146

310003
194767

1034922
495003

200423

12623

124127
204309

g1269%
n12600

114040

114966

032602

61592

222227

201404

11202
012662

012612

700414

912612

a410046

211200

164522
399282

veal

203220
201404

290392

110229
290382

118229

212629

124027
201344

200167

220MAR973 16105 PAGE 44ai4

' [FOF
+ASC11]

(ENDC

,BYTE @

,EVEN

2g2237 FNNOCOMICMPB
BNE

MOY

CMPB

BNE

cMPB

BNE

MOV
MOV

JSR
8CS

CLR

BR

MOV

002254

175540

22020}

FNRLUPI

92000}

177775

7000802

8R

FNRSSCI MQV

M

FNRSTR$

ENDC

22+MAR@73 16105 PAGE 44«15

FNRCOM! INC
BEQ

SWAB

Move
SWAB

MOVvB

FNRSNULs MOV

FNCHK| CMPB

8NE

020255

|xFNDF

TST

BEQ

MOV

CMP

BNE

JMP

JMP

,ENDC

176076 FNNUMER| JMP

&0

SLONGER

"yYNDEF INED FUNCTION!

(R@),#,RPAR

ERRAGY
RO, e($P)

(RE)*; (R1)e

ERRAGY

{R2)+,#,EQ

ERRAGY

Ry, «(SP)

"‘
(§P)¢,R3

(Ry))®,EOL
ERRSXA

(SP)é R}

(SP)+,Rg

»{R@)e (SP)
=(R@),L(SP)

(SP)+,R2

(R3),R2

SNOSTH
(R2),#,5VAR

FNRSTH

(R2)4,%,SCALAR
+4

’

(R2),R2
(SP)*,2(R2)
‘§P,¢,(R2’
FNCHK

(SP)+, (R2)

RO, (SP)
({R2),R0

(R3),N2
RZ

SNOSTR

FNRCOM

({R2)+

2(RQ) ;891
FNRSSG

(R2),R2
(SP)+;(R2)

RO,= (5P)
{R2),R0O

RO

FNRSNYL

R2

R2,(RU)»

R2

R2, (RE)+

{SP)+ RP
«(R@),#,LPAR

FNRLUP

SNOSTH
R3

FNNUMER

R3,e(5P)
R3, 8177777

' *6
$OPRATR

STPRO

JCHECK NULL STRING

OPRATOR



BASICL

3571

3572

3573

3574

3%7%

3576

3577

3578

3579

3580

3581

3582

3583

3584

3585

3586

3587

3588

3589

3599

3991

3992

3593
3594

5595

3596

3597

3598

3599

BAS]CL

MACX1Y

013174

213176

813200

813202

213206

813210

213214

913228

913222

813224

13226

913238

13234
213236

913249

013244

013246

01325¢
213252

MACX11

013254

013256

913269

813262
0132064

213266

13279

013274

813276

213300

PL33m2

213304

veal

7212672

205716

204413
205763

nBL921
016546

304467

2@op00s

214279
213306

700410

203765

091406

2058726

004467

00009096

013306

Q0244

280112

voal

112102

190427
go030e

152132

264502
212200

920027

193402
2002634
790227

200241
00227

22eMARe?3

000040

g0Q0e2

000114

000040

geoe79

229MAR®73

177775

1619% PAGE 43

. SOUHCE FILE #6)

jeew

)

}

)

}

)

)

)
F

IXUP§ MOV

. BR

FIXTSTy TSY

8

FixcL2y CLZ
FIXRET) JMP

16185 PAGE 46

RQUTINE (F1XUp! CALLED8Y JSR PCSUBROUTINE AP IXUpe e TYPES OF 0(SP),2(SP) AND FACL(RS) FAC2(R3)

RG,RL UNUSEN

R2 DESTRQYED

R3,R4 UNUYSED

RS MUST POINT TO USER AREA
SP GOES NO DEEPER AFTER JSR

(SP)#yR2

(SP)
FIXTSY

FACL(RS) 
'

FIXREY JCOND CODESsNONZERO MEANS FLOATYING,

FAC2(RY),e(SP) javas

R4,FPPSAV

FACL(KS)
FIXREY §CONN CODES=® MEANS [INTEGER,
(SP)e jeoss

R4, FPPSAV

SIR

FPPRED .

JCOND CODESSNONZERQO MEANS FLOATING,

(R2)

)

}

)

!

}

}

FLINEY MOVB

amMl]

SWAB

BIse

ADD

MOV

CMP

BLO

FLES SEC

RTS

FLX! cLC

RYS

“SUBROUTINE (FLINE' CALLED BY JSR PC

FINDS THE ACNRESS OF THE LINE NO

REFERENCED BY (R1) 1% R2,

IF THE SYMRUL TABLE REFERENGCE 1S nNOT A LINE “0,
SETS CARRY’, ATWERWISE, TWE CARRY IS CLEAR,

(Re)+,R2

FLE

RE

(R1)+,R2

(RS5), N2

R, #,SCALAR

FLX

PC

PG



BASICL

3619

3620
3621

3622

3623

3624

3625

3626

3627

3628

3629

3638

3631

3632

3633

3634

3635

3636

BASICL

3642

3643

3644

3645

3646

3647

3648

3649

3659

3651

3692

3653

3654

3664

3665

3666

3667

3668

3669

3670

3671

3672

3873

3674

3675

3676

MACX11

013326

913312

213316

213322

213326

213332

313334
213349

913344

013350

213354

213369

MACX11

213362

213366

213379

213374

2913400

2134022

313406

013419
013414

913416

213422
013422

213426

213430

913434

213436
213449

013442

013444

013444

veal

¢16500
¢16501

216502
214503

216546

opozne

p10065

210165

210263
2103685

212665

000134

vogi

332703

200402

a3278e3

212722

14246

312742

260103

024361
201412

113329
205243

2213614

191422

216113
212632

100243

ePo2y¢?

n12612

290263

2po29e7

22°MAR»73

ogopes

280040

pooese

geeese

0000>4

ooR04s

o000Q46

pooe3P

goR052

200054

229MARe73

Po0004

poee0s

177776

202340

PgoRl0

ooosRe

000000

16103 PAGE 47

.

—————— PeJeoeoss

) ROUTINE 'FPPRES!
}

}

FPPRES| MOV

MOV

CALLED IM POLISH MODE
RESTORES RA THRY R4 SAVED BY FPPSAV
AND RETURNS IN NORMA[ EXEC MODE

ROSAVE(RS) R0

R1SAVE{RS),R1

’ 
. .

-—-..-T---...‘....---...-.
y - 

-

MOV R2SAVE(R%),R2

MOV RISAVE(RS),R3

MOV R4SAVE(RS),=(SP)
RYS R4

jeecece - cecove ccacear -

| RQUTINE ‘FppSAvV/ CALLED BY Js® R4
} SAVES Rg TWRU R4, AND RETURNS IN

) POLISH MODE
FPPSAV MOV RO, ROSAVE(RS)

MOV R1,R1SAVE(RS)

MOV R2,R2SAVE(RS)
MOV R3,RISAVE(RS)

MQv (SP)¢,R4SAVE(RS)
JMP f(R4)* JENTER POLISN MODE

16185 PAGE 48

JSR

W
S
 
N
 

W
e
n
 
W
 
W
 
W
 
W
S
 
W
 
W
P
 
W
 
W
 
e
 
W
 
W

GE?1BYTIMgY

AR

GET2BYT MOV

GETBYT) MQV

NOWRPI MOV

BUFEMP| MOV

S

RETURN CHAR,

/Cf BIT IS} CLR IF CHAR, OBTAINED

SET IF BUFF' WAS EMPTY (ND CHAR,)

CET1BYT (GEY2BYT) « GEY BYTYE
GEY POINTER & {R2),

CALLt #[BYFF, WOR, BASE],R1
#(BASE OFFSET OF GET PTYR,J,RY

PC,GETBYT

USES ROIRL)R2,RI

#BGETL,R3

GETBYT
#BGET2,R3

#PS, R2

(R2),9(SP)

#PRY, (R2)
R1,R3

(R3),8PYUT(RY)
BYFEMP

®(R3)*,RQ

={R3)
(R3),BEND(RY)
NOWRP

BSTRT(R1)(R3)
(SP)#,({R2)

Pe
(SP)#(R2)

PC

oUY OF RING BUFFER yUSING

}ISTATYUS

JHIGHESY PRIORITY

JANYTHING 1IN BUFF?

JGET BYTE

JPY, TO NEXT BYTE
JWRAP AROUND?

IPY, TD NEXT BYTE TO GETY
}1STATUS HACK

JSIGMAL SUCCESS

JSTATUS 8ACK

}SHOW FAILURE

N



BASICL

3677

3678

3679

3689

3681

3682

3683

J604

3685

3686

3687

3688

3689

3690

3691

3692

3693

3694

3695
3696

3697

3698

BASICL

3724

3725

3726

3727

3728

3729

3739

3731

3732

3733

3734

3735

3736

3737

3738

3739

3749

3744

3742

3743

3744

374%

3746

3747

3748

3749

37%9

3751

3752

3753

3754

3755

3756

3797

37%8
3759

3780

3761

3762

3763

3764

3765

3766

3767

3768

3769

3779

3771

3772

3773

3774

3775

3776

3777

3778

MACX11

2134590

313452

813456

013460

013464

313466

313479
313472

213476
0135020

313504

013506

813519

013512

913514

013520

013522

013524

013526

013532

013536

313544

B13546

13552

213560

013562

013579
913572

013576

013609

913602

MACx11

313604

13619

913614

213620

213624

813630

13632

213634

013649

213644

3136592

213652

2136682

2136862

013664

013672
213672

213676
9137002

313704

913710
213714

?13716

213724

213726

213732

213734

213736

213742

veal

010246

204767

103405
216102

4301l

8912602

2pe2d?

716100

204423

2030631

090261
200767

810046

010208

004767

1030021

200020
932608

29506}

116502
812772

200759

116502
232772

204003

12772
Je0p0Y

004767

200735

17756¢

177550

yeal

210265

A12722

210265

210265

121127

201043
205204

204767

304767

2057685

091934
816565

100430
112102

120227
204423

120227

291017
204767

294767

285765

og1912

3165685

180406

122127

201004

200227

109167

00167

22eMAR®7J

177704

gogel2

op0912

0000812

Pp3gos

o012

eg0e77

11218

goeR77

204000

200101

000514

22«MARe73

po0R22

177777

gooR24

opoe2s

280259

174796

000140

200040

paopee

000237

200243

174712

op0D7¢

000049

opoa2

op0237

175706

175206

136090

013602

213600

000024

2009026

16185 PAGE 49

RETURNS CHAR

le

)

)

)

)

)

}

)

)

}

)} 1F PAPER TA

}
GETCHARIMpY

GETCHLl JSR
BCS
MOV

B8GY

GETXI "OV

NOCHAR} HOV

XCWAR} "OV

GETCHAR ¢ RETURN A CHAR, IN RO QR WAlY UNTIL You CAN

CALLY ttBuFF, HOR, HASED,R}

JSR PC,GEJCHAR

ySES R3, (R®,R1,R2)

IN RU

PE READLR EOY FOUND, EXIY TQ 'HEADY’]

REye(SP)
PG,GETLBYT .

NOCHAR JNOTHING THERE YEY

BFSPEC!Ri),R? JCHECK 1F READER STOPPED
XCHA ;z 09 « 1S 0K, BRANCH [F CHA®

(SP)#,RZ

Pe

BFSPEG(RL),RTM JCHEFK EOF OR EXTRA CHAR

REENAY

BFSPEC(RY)

GETX

RO e (SP) JPUSH NLD CHAR

R2,R0 JPOSITION NEXT
PC,PUTBYY

, 4 JMAKE SYRE T GOT IN!

(SP)+ RO JGET BACK OLO CHAR
BFSPEC(RY)

10EV(RS),R?
l1a1,0!TA8(R2) JRE=FNABLE INPUT DEVICE

GETX J (CARRY [S$ CLEAR)

RE!ENABLE PROM A DEAN STARY}

REENABY MOVE
a1y

BNE

MOV

GCWALITY wWAlY

JSR
BR

1DEV(RS),R2

#0040V ,%] TAB(R2) JCHEGK BUSY BIY

GCWALT

8101, TAB(R2)
JWALIT FOR AN INTERRUPT

PG.!ONA!T IWASTE TIME
“GETCH3

TABLE OF 3NPUI DEVICE STATUS REGISTERS}

1TABI ,WORD
, WORD

16105 PAGE 30

ras

i
}

}

)

)

)

)

}

)

}

GETVARI "OV
MOV

MOV

MOV

CMPB

BNE

INC

JSR

, FNOF

8CS

,ENDC

JSR

TST

BNE

MOV

BM!

MOvV8

CMPB

BEQ

cMPB

BNE

JSR

» IFNOF

8CS

+ENDC

JSR
TSY

BNE

MOV

Ml

CuPB

BNE

NOSUBSY RTS

ERRSX31 JMP

v JFNDF

ERRMX3} an

,ENOC

ERRSSLI JmP

JGETVAR! SUBRQOUTINE
THIS SUBROUTINE READS A VARIABLE NAME OR
AN ARRAY ELEMENT, AND ADDRESSES THAT

VARIABLE IN CORE, SO THAT A SUBSEQUENT (STNVaR!

CALL WILL SYORE THFE FAC IN TRE VARUABLE,

DESTROYS FACYL AND FAC2),
CALLEU 8Y JSR PC,GETVAR

R1 POINTS YO THE CODE NAMING TWE VAKTABLE

R2) VANSAV(RS)
’91,“2

R2,SS31SAV(RS)

R2,5S2SAV(RS)

(Rl),O.LPAR

NOSYUBY

Ry
PC,EVAL

SNOSTR

ERRMXJ

PCy INT

FACl(RS)

ERRSS)]

FACZ(NS),SS1SAV(PS,

ERRSS1

(Ry)+R2

R2,#,KPAR

NOSUBY

RZ.O.QOHMA

ERRSXS

PCyEVAL

SNOSTH

ERRMX

PGy INT
FACL(RS)

ERRSSY

FAC2(R5),S82SAV(R5)

ERRSSY

(Rl,*gfl,RPAR

ERRSXJ

PC
ERRSXD

SNOSTH

ERRM] X

ERRSS2



BASICL

3779

3780

BAS|CL

3813

3816

3817

3818

3819

3820

MACX14

213744

n33759

2913752

013754

913756

313769

313762

213764

0943770

913774

913776

214202

MACX11

214004

214010

214912

014816

2314820

P149024

01490302
214032
314336

214049

214042

214046

314050

214952
014054

J314060

214064

2140266

014070

214872

214074

314076

14100

014124

914106

214112

214114

014116

214129

214122

014424

314126

214132

014136

314149
g14144

214146

214159

814152
314156

314160

214164

314172

3314174

314176

214209

8142082

214276

314219

314212

yeal

412203

05722

210322

29%722

210322
pesee2

200207

216500
812729

012013

2312065

2002027

voal

065090

201452

2045487

21000y
2427080
0208027

103473

220027

121237

05922

162729

203034

2003334

195003
156524

2527024
220244

nBsgey

705720

gp2p025

706203
fR5522

g62790

082773

ge5765

108025

pes5792

701422

295221

182447
2e%42%
€12165

2305065

200207

220027

202023

790263

206122

062728

200770

216529

340265

2857485

120340
230200

284756

204467

314256

214322

72800286

22+MARe73

200016

pg0225

ooool4

22=MAR®73

Ge0040.

o304

108177
040200

246080

343600

2o00e3

100000

ppezen

020049

goopee

pgogese-

pe2200

230200

000042
0p0042

000040

2920006

16185

16193

PAGE 5%

CALLLI MgV

JSR

}

}

)

}

}

}

}

)} USES R2,R3

)

i

}

! NITBF§ MoV
TSTY

MQV

TSY

MOV

CLR

RYS

INIYBF = INlT, BUFFtR WORS,

#CHOR, ADOR,JsR2

PC,INLTBF

(RZ2)* R

(R2)e

(R2)«

(R2)e

PC

LEAVES R3 POINTING To WARD AFTER LASTY IN BUFF, HWDR,

1BUFF, START ADOR,

1PY, TN BGETY

1PY, TO BPUT

1BFS7EL

»

'--. iy -

: INlTSCR = SCRATCH USER AREA

} CALLY JSR

)

)} USES RO

)

IN!TSCRtMSV
MOV

MOV

MQV

RYS

PAGE 52

PG INITSCR

CODE(RS),Ra
#,E0F;(RD)«

RP,(RD)
RO, LOFREE(RS)

PC

e

)

INTI MOV

BEQ

JSR
MOV

81C

CMP

BLO

CMP

8H]

CLR

sus

8GY

SWAS

CLR8

81se

81$s

cLC
ROR

ST

8GE

INt11 ASR
ADC

ADD

8Ly

INT1A} ST
B8P,

ST

BEQ

INC

8VS

INT1Bt NEG
INT21 MOV

INT2A} CLR
INTRTS} RTS

INTSH Cup

8GE

SEC

ROL

ADD

BR

INTS MOV

81C

1SY

BPL

BlY
BEQ

JSR

WORD

,WORD

WORD

| SUBROUTINE fINT!
j

CALLEDBY JsR pC
COMPUTES INTC(FAC), CONVERTING THF RESULT

.

L X ] LAA A K X X X J
- -

TG A 1=WNRND INTEGER, [F POSSIBLE
FAC1(RS),Ra

INTRTS

RS, SAVREC

RO, RY

#100177,RQ

RO, #40200

INY?

RO, #40009

INTRTS

R2

#43600,RA

INTS

RY
R1
FAC2+1(RS%),R1

#100002,R1

8200,Re

INTY
FACL(RS)

INT2
R2

INT18

R

INTO

RY
Ri,FAG2(RY)
FACL(X5)

PC

RD, #2200

INTS

R2

8200,K0

INTS

FAC2(RY),Re

R2,FAE2(R5)

FACL(RS)

INTRTS

R2,RO

INTRTS

R4, SPOLSH

JGET WIGH ORDER WORD IN ®g
JALREADY AN INTEGER

JSAVF PEG]STERS

JEXTRACT EXPONENT
JCHECK ABS VALUE < 3

JCHECK [NTEGER BY TRUNCATION
JYES, RETURN

JCHECK MORE THAN 15 AITS INTEGER
1YES, PRODUCE FLT INT ANSWER

JRY 1S 16 BITS OF MANTISSA

JSET HMIDOEN RIT

1IGET 15 BITS OF ABSQOLUTE VALUE
JTEST ALREADY INTEGER
1 YES

ISHIFY MANT]ISSA 1 RIGHT
JADD CARKY BIT TO R2

JINCREMENT EXPONENT

JLOCP UNTIL OONE

$ORIGIVAL NUMBER NEG

JND

1ANY BITS ZEROED?

JARJUSTY FOR MNEGATIVE

JOVERF|OW

JCHEFK DONE
YES

ISET CARRY BIT
JCREATE PATTERN OF BITS TQ CLEAR

JSAVE OLD FAC2 IN CASE NEG ARG
JCLEAR B1YS

JCHECK NEG ANG
INO, DODONE

JICHECK EXACT INTEGER ALREANY

IYES, RETURN
JNO, MUST SUBTRACT i
jPUSH FAC

JPUSH FLOATING

JSUBTRACT



BASICL

38790

3871

3872

3873

3874

3875

3876

3877

3878

3879

3880

3904

3905

3929

3919

HASICL

3911

3912

3913

3914

3915

3916

3917

3918

3919

3920

3921

3922

3923

3924

3925

3926

3927

3928

3929

3930

3931

3932

3933

3934

3935

3936

3937

3938

3939

3940

394}

3942

3943

3944

3945

3946

3947

3948

3949

3950

3951

3952

3953

3954

3955

3956

3957

3958

3959

3960

3961

3962

3963

3964

3965

MACX1}

914214

814216

914229

814222

14224

014239
914232

314249

@14242

914250

914254

214236

#14262

214266

214279

814274

014309

214302

014304

214313

014312

914316

914322

014324

914332

914334

914336

014342

MACX11

314344

$14350

214354

014360

014362

014364

P31 4386

214379

314374

214400

214402

314404

214419

014412

314414

014416

314422

014424

£14426

014439

014432

314434

014442

014442
014446

314459

214453
314455

14456

214460

014462

vael

714270

234136

203724

190423

205065
000740

0912765
229734

912765

2935065

200739

2316546

2914546

200434

212665

212665

000134

205046

312746

P20434

205265

105763
091402

200467
205737

nBL1402

0@137

190227

Vo2

004567

116500

216001

295729

294092
d693501

211101

716522

220265

204401

095372

204767

103024
70027

112012
204367

300752

200237

290762

400765

0P929%2
220265

193761
ng4167

P15

252114

215

029

00744

3901722

221242

22eMAR®73 1612% PAGE 52e3

(WORp POP

s WORO INTRTS
IN??71 TSY R}

BM] INTS

Q20042 CLR FAC2(RS)
BR INT2A

177777 0p@0O242 INT8Y MOV

B8R !
143600 0009040 INT9I MOV 2143608 ,FACL(RS)

200042 CLR FAC2(N53)
BR INTRTS

298042 PUSH! MOV FAC2(®3),9(SpP)

goopep MOV FACL(N3),9(SP)

JMP P(R4)

228240 POPI MOV (SP)+,FACL(RS)

029042 MOV (SP)+,FAC2(RS)

JMP P(R4)e
PUSHLt CLR =(SP)

0402020 MOV #40200,=(SP)
JMP @(R4)*

jee - v . - ceves

}

: TOWAIT o WASTE TIME rILL NEXY

} CALLY JSR PG IOWALY
)

op2870 IowAlTt INC RNDCT({RS)

PP0106 TSTB CNCFLG(RS)

8EQ WIRET

164546 JMP READY

po00%8 WYRET} TST 859

BEQ R

2e0050 JMP LT

RTS PC

229°MARe7S 16109% PAGE 53

jrecvoe

}

)

}

} CALLY USER AREA BASE [INTq RS

} JSR PC,LINGET

}

) PRESERVES ALL REGISTERS
}

}

] AND ’"eU’ FOR LINE DELEYE}

H

) ASCI! 137,

}

002512 LINGETI JSR R3)SAVREG

2o9e77 LINAI “ove IDEV(RS) ,RA
214469 MOV TABI(RD),Ry

TSY R9

BNE LINEIN
ADD RY,RY

MoV (Ry),R1
600020 LINEIN} “OV LINE(RS),R2
pocY2w LINRUBI CMP RZ2,LINE(RS)

BEQ DOCHAR

pecC R2

177040 DOCHAR}) SR PC,GETCHAR
8CcC GOYONE

RYS P

GOTONEI MOVB R@, (R2)

1736082 JSR R3,CHKCHR

BR LINA

RTS PC

BR L INRUY

8R DOCHAR

INC R2

po0010 CMP R2,COBE(RDY)

BLO DOCHAR

goLe20 JSR R1,MSGERR

P12 'BYTE CR,LF
, IFNOF SLONGER

114 yASCII 'LYL!
ENOC
,IFOF SLONGER

+ASCI1 *LINE TOO _ONG/

+ENOC

912 W8YTE CR,LF

,BYTE 2

+EVEN

8R L INEIN

)

TAB3I

IPOP ANSWER TO FAC

1ANQ RETURN (quT oF PQLISH MaDE)
JABS(ARG) <

JIF « THEN AMS S 2

#177777,FAC2(RS) JI1F « THEN ANS IS =i

NY2A

+

+

,ENOC

INTERRUPT

JCHECK WA]T LOOP ANQDR

JSPECIAL WAIT ROUTINE

. . .

- [ 4 --.;--.;.--.---.---.-.-..-a.---.-.-..--

KBWD

« JIFNOF SNOPTP
PRBFNO

LINGET e €DIT A LINE INTH LINE BUFFER USING GETCHAR

RECQGNIZES !+’ AND <RUB guTt> Fgr AyUR gUT AND CALT MoDED
CCRY> AS LINE TERMIMATQR,

THROWS AWAY ALL OTHERS BELOW ASCl1] 42 ANDJ ABOVE

}JSAVF QEGS),
JCURR, INPUT DEV, CODE

370 SELECY DEV)

JJSER RASE

}HAVE USER BUFF, HOR,

$00NYT RUB QUT TOO MUCH

JOON/T COME BACK (TlLL Y2Y GAT QNE

JINDICATE INCOMPLETE LINE (CARRY SET)

JPUT WER [N

JRETURM EXEC, ONE OF NEXT FIVE LOCS,

J1F LIME DELETE

JOONE (CCR>) (CARRY CLEAR)

JMEAMINGLESS CHARS,

160Q" THAR,

$CHECK LINE SPACE OVERFLW



BASICL MACX11 V221 22+MAR=73 16105 PAGE 53-%

3966

BASICL MACX1y voay 22eMARe7y 16105 PAGE 5S4

3967 jpences woneq .o - - coscene
3968 } TLITEVAL! SUBRQUTINE
3969 } CALLED BY JSP PC,LITEVAL
3979 } Rl POINTS TO THWE COODF
3973 } TH]S SUBROUTINE 1S CALLEN TO EVALUATE A
3972 ) LITERAL IN THE C"DE,
3973 214464 30%200 LITEVALICLR RY
3974 0214466 C0%005 000040 CLR FACL(RY)
3975 314472 00%085 02p0042 CLR FAC2(KY)
3976 214476 121327 990232 CMPB (R3), #,PLYS
3977 314502 701424 BEQ LEVPLYS
3978 214504 121327 0290234 CMPB (R3),#,MINUS
3979 514510 004002 BNE LEVLITY
3980 214512 205100 COM RO
3981 214514 198203 LEVPLUSIINC R3
3982 0414516 122327 082375 LEVLITt CMPB (R3)#4, IL1TY
3983 014522 2381416 BEQ LEVALT
3984 02314524 124327 000374 CMPB »(R3)%, FLIY
3985 (14530 2p1404 BEQ LEVFLT
3986 0214532 122327 000376 CMPB (R3)e,%, I1LIT2
3987 Q14536 0P1496 BEQ LEVaLT
3988 0214540 290207 RTS PC
3989 014542 395203 LEVFLT}I INC R3
3999 014544 112365 00004 MOVB (R3)+,;FACL+1(RS)
3991 0214550 112385 000040 MOVB (R3)® ,FACL{RS)
3992 214554 112365 000043 LEV2LTI MOovB (R3)#,FAC2+1(RS)
3993 214560 112365 0200042 LEVILTI MOVSB (R3)*,FAC2(RS)
3994 0214564 209700 TST RO
3995 214566 001414 BEO LEVPOY
3996 0214570 295765 DpOQ4@ TSY FACL(RS)
3997 214574 204903 BNE LEVFNEG
3998 014576 20%445 Q0042 NEG FAC2(RS)
3999 214602 200403 B8R LEVPOS
4000 214604 062765 100000 0QPB248 (EVFNEGIADD #100080,FACL(RS)
4001 Q14612 762716 000002 LEVPOSI ADD 22,(SP)
4902 Q14616 DPR20Y RTS PC-
4903



BAsSlICL

4204

4005

4026

4007

4200

4029

4019

4218

4012

4013

4014

4215

4916

4017
4948

4949

4029

4023

4022

4923

4024

4025

4026

4027

4028

4029

49030

4031

4032

49033

4934

49235

4036

4037

4038

4239

49490

404}

4042

4043

44

4045

4046
4047

4048

4p49

4058

4051

4252

4053

4954

4955

4056

4257

4058

BASICL

4259

4060

4261

4062

4063

4064

4065

4266

Wwe7

4268

D69

4070

@71

4072

4273

474

4e7%

4076

4077

MACX11

014622

214624

214626

214632

714634

214636

014649

914642

014646

914650

014652
014654

0146690

14662

014664

2146686

914672

014674

014676

214700

014704

314706

214712

314714

014728

014722

014724

314730

014732

914736

914749

014744

014746

0147%¢

914752

014754

214756

014760

MACX11

914762

214764

214779

014772

214774

14776

215083

veali

J24227

201443

Je5762

100015
210246

310446

210346

812703

211604

19040}
210304

AD4767

912623

012604

n12682

220062

184040
203703

100427
2058762

100433
020362

104030
216246

205216

210346

212746
206323

086366

103002
0666083

203316

203379
022626

308726

060309
0035200
206320

veza1

ap6309

8316232

260002

poQ227

200024

247523

22eMAR®73

177775

7o0o004

op0PL2

172676

290004

200006

230006

200004

ooo02R

poopoe

000004

22eMAR=73

aegee0e

102

16103 PAGE 55

SUBROUTINE ¢ OCGET!
)

)

}

I

)

}

)

)

}

}

L

CALLED 8Y JSR PC
GEYS LOC OF ELFMENT IN ARRAY (CHECKS SUBSCRIPTS)
R MUST CONTAIN SS1 GETS DESTROYED

Rl UNUSED
R2 MUST POINT TO VAR

R3 MUST CONTAIN SS2
R4 UNUSED

RS MUST POIMT YO USER AREA

GETS SET T~ RESULT

GETS DESTRAYED

, SP GOES ?7? NEEPER AFTER JSR

OCGET: CMP (R2))#,SCALAR
BEQ LOCALOC

TST 4(R2)

LOCSS1

LOCALOCIMOV R2,2{5P)
MOV R4,=(5P)

MOV R3,;= (SP)

+ JFNOF SNOSTR

SR PC,ONPACK

,ENOC

MOV #12,RS

MoV (SP),K4
Bul o4

MOV RI, R4

JSR PC,ALLOC

MOV (SP)e,RJ
MOV ‘SP)""R‘
MQov (SP)+;R2

LOCSS1} CMP RO, 4(H2)
BH] ERRSSS

rSY R3

BM! LOCNOZ

TSY 8(R2)
aM] ERRSSY

CMP RI,6(R2)

M} ERRSSS

MoV 4{R2) = (SP) jacee
INC (SP) jn @

MOV R3, e (SP) ja »

MOV 828, (SP) T

LOCLOOPLASL R jJo @
ASL 2(SP) Je & MYULTIPLY SS2 BY 5S1iMaX

8cc ' *6 js o RESULT IN R3

ADOD 4(SP),RJ Jo
DEC (SP) jo

BGY LOCLOOP je o

CMP (SP)+,(SP)e e o

1SY (SP)» Jases

AQD R3, RO

LOCNO2t INC RO
ASL R2

JIFNOF SNOSTH

16105 PAGE 55e1%

CMP (R2),#,SVaR
BED ,+4

+ENOC

AS| RO

MOy 2{R2),R2
ADD R@,R2

_ RTS PC

ERRSS3§ 0T

« IFNOF SLONGER

+ASCII \§08\

ENOC

« IFOF SLONGER

«ASC]] ¢SUBSCGRIPY QUY QF ROQUNNS!

+ENDC
BYTE @

+EVEN

WEOT



BASICL

4078
4079

4289

4081

4082

4283

4284

4085

4086

age?

4088

4p89

40990

4091
4092

4993

094

4095

4296

4097

4298

4099

4100

4103
4102

4103

4104
4105

4106
4107

4108

4129

4110

4111

43112

4113

4114

4115

4116

4117

4118
4119

4120

4121

4122

4123

4124

4125

4126

4127

4128

4129

4130

4131

4132

HASICL

4133

4134
4135

4136

4137

4138
4139

4149

4141

4142

4143

4144

4145

4146

4147

4148

4149

4150

4151

4152

4153

4154

4155

a156

4157

4158

4159

4169

4161

4162

4163

4164

4165

4166

4167

4168

4169

4179

4171

4172

4173

4174

4175

4176

4177

4178

4179

4180

4181
4182

4183

4184

4185

4186

4187

MACX11

015002

913006

015210

215012

915216

2150292

215024

2015226

215030

315034

215236

215042

215044

233059

2015052

2150%4

215056

913060
815062

215064

215066

315072
215074

2151920

@1541@2
815106

815110

915112

213116

915129

15122

215126

815130
#13132

215134

215149

g15142

215146

015152

215154

015156

g15469

915162

015164

815166

215172

215174

MACX11

915200

215204

215226

815212

815214

P15229

215222

015224

015226

3152390

915234

315236

215242

15246

a15259

215254

215260

315264

915266

g15272

815276

215302

215306

15312
315316

2315329

15322

715324

2153382

915332

215334

215336

315342

015346

915359

015354

215369
015362

215366

315372

315409

2154024

2154102

215412

915416

215422

315426

315439

215434

voel

216501

112122

202142

120227

01444

122227

o008y
200207

120227

103064
p42722

213793

962703

912394

112329

100376

120002
884373

112400

100403
204767
208773

124127
201410

122427
084337

112109
262700

206299

000427

262701

2080727

11{102
100019

1209227

301045

004167

215
215152

208715

0908322

0993291

154192
205391

064522

021227

123763
21277¢

Voay

204767

200700

120227
204425

122227

1P3406

201412

112100

304667

C04767

202773

125065

112165
200424

112165

112165

285065

100410

112165

112165

112165

112165

204767

200167

100322

152102

264502

ga2g227

103030

211222

202405

310265

205065

JPo4l4

110285

125965

J00322

110265

185065
627653

204787

2127¢9

202673

116239
204767

116200

204402

2047687

ngevaes

220MARR7Y

220214

008203

opQ225

000374

177400

163342

224604

egoall

oo@ees2

90209

ge0913

090225

000354

012

17777%

290134

22¢MARe73

PpL472

290374

200376

001442

000043

211" L3

000043

290042

200040

00004}

080040

200043

PERR42

290434

177470

177775

ogopez

200040

200043

goQ042

200040

gooDel

043600

000342

000040

00019

283254

ogo011

2091242

ggoR4g

16103 PAGE 56

SQURCE FILE #7
'p‘-..é...,-.-2--.,.----.q&--g;.-.-...;...q...!.-..

]

)

)

i

}

LSTPROGIMOV

LSTLOOPIMOVE
8GE

CMPB

BEQ

CHMPB

GNE
RYS

CMPB

BHIS

a1c

MOV

LSTPC1 ADD

LSTSRCHIMOY
MOvVSE

BPL

CMP8

BNE

LSTKWDI MQVB
CLY

JSR
8R

LSTCHK| CMPS
BEQ

CMPB

BNE

LSTFNI MQVS
ADD

ROR

B8R

LSTNEXTIADD
BR

LSTEOL) TMmOvVE
8P

CMPB

BNE

LSTCRLFIJSR
v

VEVEN
8R

LSTLING SWAB

{

8,0

LSPBSLHIMOV

16195 PAGE 56m=%

LSTCHARIJSR
8R

LSTSPECICMPB
8EQ

CMPB

8L0

: BEOD

LSTTEXYIMOVB
8EO

JSR
BR

LSTIL1t CLRB
MOVB

BR

LSTIL23 MOQVEB

Move

LSTILBI CLR
B R

LSTFLITIMOVE
MOVB

MQOVB

MOVS

LSTFLB} JSR

LSTYJMP) JMP

LSTPTRI SWAB
B1S8B

ADD

CMP

BHIS

MOV

aLY

MOV

LSTLNOt MOVB

¢

LSPLNX1 JSR
M

LSTVAR} MOVE

v

SUBRQUTINE ¢fLSTPROG!' CALLED BY Jse pC

LISTS THF USER PRQGRAM THROUGH /OYTCHAR/
R = R4 DESTROYED

R3 MUST POINMT TO USER AREA

SP GOES 7?7 NEEPER AFTER JSR
CODE(RS),Ry

(RY)*,R2

LSTPTH
RZ,#,L0L

LSTEOL

"‘
PG
RS, #,FLIT
LSYSPEC
#177400,R2

PG,R3

SKEYWDS=LSTPC,R3

R3,R4 JR4 1S START OF KEYWORD

(R3)e,RQ

22 JLOOP TILL GET END KEYWQORD

RY,R2 JCOMPARE VALUES

LSYSRCH

(R4)+,RD
LSTCHK

PQ,PUICHAR

LITKWO
a{RL)¢#, NEXT

LSTYNEXT

(Ry)e,#,FN

LSTLOUP
{RL)e,RO
#iAstA=2,RN

RO

LSTCHAR

#13,R1

LITLOOP

(RY)R2
LSTLIN
R2,8,80F

LSTBSLH

R, MSGODEV

CR,LF,;?

LSTLOOP
Re

R b

(Ry),R2
R

(R3),R2
(R2),#,SCALAR

L3TCRLF
#0\,Ry

PGQPUICHAR

LSTLooP

R2,8,FLIT
LSTFLIT

R2,#,1L1T2

LSTILL
LSTIL2

(Ri)+ RO
LSrLooP |

PC,PUTCHAR

LITTEXT
FAC2+1(R5)

(RL)*,FAC2(RS5)

LSTILE
(R1)*,;FAC241(RS)

(ReL)+* FAC2(RS)
FACL(RS)

LSTFLB
(R1)+,FACL+1(RS)

(R1)+,FACL(RS)
(ReY)$FAC2+L(RS)

{RL)+, FAC2(RS)
PG NUMOUT

LSYLOQP

R2

(Ry)+,R2

(R9) K2
(R2),#,SCALAR

LSTVAR
(R2),Kr2
LSYLNO
R2,FAC2(R5)

FACL(RS)
LSTLNX

R2,FAG2+1(R5)
FAC2{RS)

R2

R2,FAGL(RS)
FACL¢1(RS)

#43600,FACL{(RS)

PC,NUMOUTY
#8L,Rp

LSTCHAR

10(R2),RA?

PCsPUTCHAR

13(R2),Rn

i‘a
PG, PUTCHAR

SNOSTH

LITymP

§NOSTR

(R2),#,SVAR
LSTUMP



BAS]CL

4188

4189

41990

4191

BASICL

4192

4193

4194

4195

4196

4197

4198

4199

4200

4203

4202

4203

4204

420%

4206

4207

4208

4209

4219

42113

4212
4213

4214

4215
4216

4217

4218

4219

4220

4223

4222

4223

4224

4225

4226

4227

4228

4229

4239
4234

4232

4233

4234

4235

4236

4237

4238

4239

4249

4243

4242

4243

4244

4245

4246

MACX1i

MACX14

veal

veal

22«MARS7 16105 PAGE 56e2

MOV

B8R
,ENDC

22eMARe73 1610% PAGE 57

' IFNOF

#LS,RO

LSTCHAR

SNOSTH

e
e

.

AKESTRIJSR

8Lo

JSR

JSR

8LOS

107
+ IFNDF

(ASC11

ENOC

. IFOF

'ASC1]
, ENDC

. ,BYTE @

+EVEN

MAKCHKY JSR

BH]

MQY
MOV

MoV

ADD
MQVB

CMPB
nove

DEC

8GT

MOV

MOoVve

syB

MOV

TSY

Move

SWAB

MOVB

DEC

MQV

RYS

ERRSOV

MAKGOY)

"SUBROUTINE fMAKESTH! CALLEDBY J$R PC
MAKES A RASIC STRING FROM A STRIYG OF CHARACTERS

RY

R1

R2

PC,MAKETRY

MAKGOT

PC,DNPACK

PCyMAKETRY

MAKGOY

SLONGER

\§$S0\

SLONGER

DESTRQYE"

UNUSED

MUSY POIMY TO A WORD WHICH CONTAINS 3 LESS

THAN THE AODDWESS 0F THE FJRST CHARACTER

NESTROYEN

UNUSFD

MUST POJNT TO USER AREA

ON ENTRY 2(SP) MUST CONTAIN # CHARACTERS

ON EXIY 7(SP) COMTAINS PNINTER TN THE STRING

IWILL NEW STRING FIT?

JYES

}NO, GARBAGE COLLECT

}TRY AGAIN

JFITS THIS TIME

'STRING STORAGF NVERFLNW!

PG MAKETRY

ERRSOV

RO,MISTR(RS)
2(SP),R2

(R2),R2
#3,R2

RO, (R3)+

(R3I)* (R3¢

(R2)+,(R3)e

RO

24

2(SP) R0

RP, (R3)

RD,R3

SP,R?

(RQ)+

RO, e(K3)

RE

RU,@ (K3)

R3

R3,2($P)

PC

JSAVE NEW HIGH STRING AQDR

JRE “OW CONTA[NS # CHARS,

JR? MOW CONTAINS ANDRESS OF CHARS,

JR3 PUTS CHARACTERS IN

SUBROUTINE YO CHECK ROOM EMQUGW FOR STRING)

MAKETRY1MQV

MOV

AQD

H{STR{RS),RE

RY,R3

4(SP) ;RO



BASICL

4247
4248

4249

42959

4254

4252

4253

4254

4255

4256

4257

4258

4259
4260

4264

4262

4263

4264

4265

4266

4267

4268

6269

4279

4274

4272

4273

4274

BASICL

4275

4276

4277

4278

4279

4280

4281

4282

4283

4284

4285

4286

4287

4288

4289

4290

4291

4292

4293

4294

4295

4296

4297

4298

4299

4300

4301

4302

4303

4304

4325

4306

4307

4308

4309

4318

4311

MACX1g

015436

215449

215442

015444

215446

815459
815452

215454

915456

215469

015462

015464

MACX1d

015466
P15472

215474

315476

215502

15526

915514

215529
215522

215526

215530
215532

213536

315542

315542

215544

215546

215552

vaal

010346

210446

386304

306103

296304

0064123
262604

709503
262603

pO63D4

206403

90207

voel

1127¢0
2Ro40y

112100

105065
716546

212765

063565

200404

216546

112190
294403

PO4767

200773

29522}

206203

206301

212665
200271

22=MARS73 161d% PAGE 57#%

ADD £4,R8
Cup RO,HIFREE(RS)
RTS PC

, ENOC

’e;..!’-..2..-2.--?.-....q;.-.é--.;.--;...?'Q.:‘...

) SUBRQUTINE ¢MpYTEN! CALLED BY Jsr pC
} MULTIPLIES RX,R4 BY DECIMAL 10

} R@,R1,R2 UNUSED
! RI,R4 IS THE 32 BIT UNSIGNED INTEGER YO MULTPLY
] 

RS UNUSED

) SP GOES 4 DEEPER AFTER JSR
MPYTEN| MOV R3,e(5P)

MOV R4,e(SP)

AS| R4

RO RS

ASL Ré¢

ROL R3

ADOD (SP)+, R4
ADC R3

ADD (SP)#RI

ASY, R4
ROL RJ
RYS PC

22sMAR®T3 16185 PAGE 58

}

} MSGC @ OUTPUT A LINE 10 TTYY

} MSGODEV » OUTPUT A LINE YO CUR®, 0"'TPYT DEV,

]

} CALL JSR R1)MSG (MSGQDEV)

} WASCI1 "(MESSAGEI"
) WBYTE 2

} yEVEN

} JRETURN WERE

}

} USES RO
}

) SEY Up LINE WITH NUMBEW oF RYTES TERMINATED

} BY A BYTE OF doe,

|

MSGERR!
JFNDF SLONGER

000045 MOVB #1%X,RY

BR MSGCOM

,ENDC

MSGS MOVB (Ry)e,R

208147 MSGCOMI CLRB CNOFLG(RS)

200234 MOV COLUMN(RS) ,=(SP) JSAVE FQOR TEMP SW]TCH

200036 ©2PA34 MOV SCLMNTTY,COLUMN(?S)
220034 ADD RY, COLUMN(RS)

B8R FRSTYOUY
P00R34 MSGODEVIMOV COLUMN(RS) ,»(SP)

DOMSG} MQVB (RL)+,RD

BEQ LINDUN
001149 FRSTOUTIJSR PGy PUTCHAR JIPUT CHAR, TO0 TTY

BR DOMSG 100 VEXT CHAR

LINOUNY INC R JTO0 INSURE RETURN ON
ASR Ry ;] EVEN WORD BOUNDARY

ASL Rl
000034 MOV (SP)+COLUMN(RS)

RYS R}



BASICL

4312

4313

4314

4315

4316

4317

4318

4319

4320

4321

4322

4323

4324

432°

4326

4327

4328

4329

4339
4331

4332

4333

4334

4335

4336

4337

4338

4339

4349

4341

4342

4343

4344

4345

4346

4347

4348

4349

4359

4351

4352

4353

4354

4355

4356

4357

4358

4399

4360

4363

4362

4363

4364

4365

4366

BASICL

4367

4368

MACX11

315554

015560

915562

015564

215566

315379

815572

215574

015600

13672
215604

2815626

215610

915612
815614

915616

819620

915622

215624

915626

215632

215632

015634

215636

215649

15642

015644

015646

015650

015654

015660

215662

015664

215679

0156872

015674

315676

2157082

215704

8315706

219710
013712

215716

13722

915724

915730

215734

219736

915740

215742

MACX11

015744

veai

212746

308723

204443

120093

006903

0264804

389216

230327

294019

206304

286123

205316

200773

998704

291367

pP%726

oR0287
209702

PRL1425

100416
706203

P06004

006203

pg6004

0062093

17111)

206203
206044

062746

0047647

98322
090744

004787

298202

700740

006203

206004

238327

091373

05716

703002

912716

021627

191402

012716

110366

rPL2603
280393
n86023

206004

vaal

0p0227

22eMAR=73

200237

40800

o00R04

177556

172879

1770009

2g000]}

090377

000377

ooope}

22q4MAR=73

161285 PAGE 59

}

}

NORMI MQV

TSY

BEO

BPL

ROR

ROR

INC

LITNORMIBLY
BNE

8

LITTST) TSY
8

R

LITOKE TYSY
8

8RrR

LITOIY1 JSR
IN

BR

LI?SHR| ASR
R

LI11STOH

16103 PAGE 59e%

RYS

jo- - ecceyw

} SUBROUTINE !NOKM!

)

NQRMAL {2FS JNTEGER CONTAINED IN

R3 AND R4, MILYIPLIED By EXPONENY

IN R2, ANSWER IS IN R3, R4,

CALLED B8Y JSR PC

#237,+(SP)

R3

LITTST

LI TNORM

R3
R¢
(SP)
R3, #40023

Litox
R4

R3

(SP)
LITNOHM

R4
L I TNOKRM

#4,(SP)

PG,MPYTEN

R2

L] TNOKM

PC,DIVTEM
R 2

L] TNORM
RS

R4
R3, #17700¥

L]TSHK
(SP)
1 ¢6
#1,(SP)
(SP),#377

1 %6
#377,(8P)

R3,1(SP)

R3

RJ

Re

PC



HAS]CL

4369

4370

371

€372

4373

€374

4375

4376

4377

4378

4379

4380

4381

4382

4383

4384

4385

4386

4387

4388

4389

4399

4391
4392

4393

4394

4395

4396

4397

€398

4399

4400

4491

4402

4403

4404

4405

4406

4407

4408

44p9

4410

4411

4412

0e13

4414

4415

4416
4417

4418

4419

4429

4423

4422

4423

HASICL

4424

4425

4426

4427

4428

4429

4430

4431

4432

4433

4434

4435

4436

4437

4438

4439

4440

4444

4442

4443

4444

4445

4446

4447

4448

4449

4459

4451

4452

4453

4454

4455

4456

4457

4458

4459

4469

4461

4462

4463

4464

4465

4466

4467

4468

4469

4479

4471

4472

4473

4474

4475

4476

4477

4478

MACX1Y

215746

2157%2

215756

918760

15764

813779
019774

213776

2016922

216004

216006

216014

216016

216022

016024

216230

916032

816036

216040

18046

816052

216056

2160060

16064

316066

016072

016074

946100

016102

816106

216112

216112

MACX11

216116

016129

316122

816124

316126

216130

216132

016136

J16142

216146

2161592

916152

016154

916160

816162

316164

316166

216172

316172

216174

216176

9162929

916202

2162024

216206

216212

g16216

216220

936222

216226

216230

216234

216236

2162490
216242

316244

216246

816252

216254

216260

216262

216266

016279

216272

216276

2163729

016374

2163026

216319

216314

216316

216329

216322

216324

216326

v2a1

2045487

3273y

200443

217600

262716

004587
Y-1 2%

283765

001410

1000825
062765

204016
205065

01016

aR3765

180013
205465

1020925

012765

285065

g12729

200402

212709

294711

216504

285902

- 316533

304010

¢12700
205724

291016

12729

Va2l

204711

280297

210329

706300

1930290
790320

1627389

3427723

252703

2095320
"B6324

706103

332327

204772

283720

ro3016

c06223

7060224

306223
206004

006223
J06004

306203

206004

262720

gR4767?
295302

208755

p2dp2Y

703427

gR4787

198202

200746

Ag5200

J06223

206024

23027

002772

“20327

103363

362724

1032182

pe5203

220327

193404
712743

205004

2P%202

812709

10346
300316

206016

206016

206046

f42716

22eMARe73

291110

216676

000000

222002

B3L066

2208049

16105 PAGE 62

. . ° . . .

"......‘.!.......".....O....I.-....'..-..'.'.?C.'....l"
- - 4 Rl - X - - -

} /NUMQUT! SUBROYTINE
}

}

NUMOUT) JSR

MQV

}

|

I

)

}

)

)

}
NUMSGNY

100000 0Q00ODAQ

200042

oo0042

go00e2

NUMFIX1

044020 Q00040

2008042

090855

000040

000042

209040

o037

220060

22eMARe73

290171

177609

neoce

240009

0000024

177228

000004

172324

200004

250000

291250

a500ue

Po4poQ

opoepe

177769

NUMNEG1

NUMPOS

NUMPRS|

NUMSTT}

8R

MOV

ADO

JSR

MOV

TSY

8EQ

ADD

BNE

CLR

8NE

TSt

BPL

8ve

MOV

CLR

MOV

+ IFNDF
CMP

8EQ

+ENOC

MOV

JSR

MoV

CLR
MOV

GNE

TSY

8NE

MOV

161985 PAGE 62wy

NUMFLTY

JSR
RYS

MOV
AS|

CLRB

SWAB

su8

81c
BIS

NUMSHFT:DEC

ASL

RO,

NUMNORMIB]Y

BEQ

NUMBIGY

NUMOLVY

NUMALNY

NUMOK§

TST

867

ASR

ROR

ASR

ROR

ASR
ROR

ASR

ROR

ADD

SR
DEC

B8R

CMP

BLE

JSR

INC
BR

INC
ASR
ROR

CMP

BLY
CMP

BMIS

ADD

8ce

INC

CMP

BLO

MOV

CLR

INC
NORNDQViIMOV

NUMDIGH MOV

ROR

ROR

ROR

BIC

CALLED BY JSR PC,NUMOUT
OUTPUTS AN UNSIGMED NUMBER FWOM THE FAC

VIA THE SURROUTIME PUTCHAR,

R5,SAVREG

SPUTCHAR,R{

NYMSTT

INUMSGN! SUBRQUTINE

CALLED BY JSR PC,NUMSGN

*WORD nyYPUT

WHERE OUTPUT IS THE OUTPUT ROUTINE,

WHICH MAY BE PUTFEHAR QR SAVCHAR,

OYTPUTS A SIGNED NUMRER FROM THE
FAC VIA THE OUTPUT ROUTINE,

®(SP),;RD

#2,(SP)
RS, SAVREG

RB,RY

FACL1(NS)

NYMFI X

NYMPOS

8100000 ,FACL(RS)
NYMNEG

FAC2(K3)

NUMPOY
FAC2(NnS5)

NUMPOS

FACZ(NRS)
NUMNEG

#44000,FACL(RS)

FAC2(RS)

fl{o,RU

NUMPRS

SNOSTH

Ry #SAVGCHAR

NUMSTT JOON’T QUTPUT BLANK FOR STRS

'BL‘R”

PCy (RY)

FAC2(RS),R4 IR4 s LW ORDER MANTISSA,

R2 JR2 = NECIMAL EXPONENT/,

FACL(RS),R3 JIR3 = HIGH ORDER MANTISSA,

NUMFLT
#37,R¥ JR® = BINARY EXPONENT,

R4
NgNSHEI

‘!BgR”

:gc‘nl’

R3,RP

R@

RD

R

#371,K0

#177608,R3

#200 K3

RO

R4
R3

R, #42000

NUMSHFT

]R

NYMBG

RS

%4,R0
PG MPYTEN

R2

NYMNOKM

RO, 44

NYMOK

PC,DIVTEN
R2

NYMNORM

R®

R3
R4
RO, n4

NUMALN

R3,#30000

NYMOLYV
#1250,R4

NORNOOV

RS
R3,#500002

NORNDOV

24000 ,R3

JROUNDING,

$177760,(SP)

J



BASICL TMMACX1l voal 22eMARe73 16105 PAGE 60e2

4479 316332 62716 000060 ADO #1O,L5P)

4480 316336 7242783 174909 gic #474000,R3
4481 0316342 CQ476Y 177079 JSR PC,MPYTEN

4482 316346 020%300 DEC RU

4483 (2163%3 003363 8GY NUMDIG

4484 216352 10603 MOV SP,R3J

4485 016354 162703 000014 ADD R14,RS

4486 016360 (20227 177776 cMP RZ2,8e2
4487 016364 202404 8LT NUMFML

4488 216366 201446 BEO NUMFM2

4489 016379 02022) 0@80QUV6 CMP R2,86
4499 016374 30245% BLY NYMFMJ

4491 016376 014300 NUMFML| MOV «(R3) RO
4492 016409 029474113 JSR PGy (RY)

4493 716402 012700 0900%6 MOV 8l R0

4494 016406 0084711 JSR PCy(RL)
4495 (16410 212704 0OOP05 MOV #5,R4

4496 316414 214300 NUMLPL MOV «(R3) RO

4497 16416 004711 JSR PCy(RY)

4498 016420 293304 DEC R4

4499 016422 203374 8GY NUMLPY
4500 016424 912709 008105 MOV 8/E,RD
4501 016430 @474 - JSR PGy (RL)

4502 046432 0127090 0Q02%3 MOV #1e,R0

4503 016436 a9%702 TS?Y R2
4504 0916443 100003 8P , 410

4505 016442 212700 000055 MOV #1e,RY

45060 0106446 005402 NEG R2
4507 016452 084713 JSR PYotR&)
4508 D164%2 012700 000060 MOV #ig, RO

4509 016456 162702 090012 sy® #12,R2
4510 016462 100402 8M1 X7

4511 016464 320%200 INC RO

4512 (16466 090773 8R "0

4513 218470 094741 JSR PCy(RL)
4514 016472 010200 MOV RZ,RE

4515 016474 (62700 000B72 ADD s18412,R0

4516 016502 0204711 JSR PEy (R}
4517 016582 700435 B8R NYMEX]T
4518 016504 0712700 0080%6 NUMFM21 MOV 8t ,RY
4519 016512 20471 JSR PGe(RY)

4929 016512 212700 000060 MOV #i0,R0
4521 016516 204713 JSR PCy(RY)
4522 016520 212704 00000¢ NUMFM3} MOV #6,R4

4523 0916524 710600 MOV SP,RQ

4524 016526 222027 000060 cMP (RAY+, #e7

4525 316532 201002 8NE , *6
4526 0516534 798304 DEC R4

4527 (216536 200773 8Rr 940
4528 016%40 020402 CMP R4,R2
4529 016542 203902 8GT , 6

4530 016544 710204 MOV R2,R4

4531 016546 09%204 INC R4

4532 016550 2J9%202 INC . R2

4533 016552 00%202 INC R2

BASICL MACX1L V@21 22eMARe73 1612% PAGE 60e3

4534 316554 208302 NUMLP3) DEC R2

4%3% 216556 70840923 BNE 1 *40
4536 0516560 712720 0pB82%6 MoV 8! RO
4537 016564 204711 JSR PCs(RY)
4538 316566 2314300 MOV w(R3)RD
4539 316570 204744 JSR PCy(RY)
4540

4541 216572 305304 DEC R4

4542 0169574 203387 BGY NYMLP3J
4543 216976 262726 Qo014 NUMEXITIADD #14,5°P

4544 216602 200207 RYS PC

4545 ’

4546 +]FNOF SNOSTH

4547 SAVCHAR}

4548 JSR RY,SAVREG

4549 MOV T2(R9),RY

4550 MQVB RG, (R1)*

4551 MOV RY, T2{R5)

4552 INC TL(RS)

4553 RTS PG
4554 (ENDC

4555

N 
\.



HAS|CL

4554

4557
4558

4559

4560

4561

4562

4563

4564

4565

4560

4567

4568

4569

4579

4573

4572

4573

4574

4575

4576

4577

4578

A579

45890

4581

4582

4583

4584

4385

4586

4587

4588

AD8Y

4599

4591

BASICL

4592

4593

4594

4595

4996

4597

4598

4599

4608

4601

4602

4603

4604

4605

4606

4607

4608

4609

4610

4611

4612

4613

A614

4615

4616

4617

4618

4619

4620

4621

4622

4623

4624

4625

4626

4627

4628

4629

4630

4631

4632

4633

4634

4635

4636

4637

4638

4639

4649

464}

4642

4643

4644

4645

4646

MACX11’

216604

216618

216612

166186

016622

916624

216630

916632

016636

216642

216644

216652

216652

216656

916662

016664

016666

916679

016672

216674

MACX11

216676

016702

0167026

g16712

216716

216728

316724

216730

916732

216736

216749

' Pl6744

316746

016750

016752

216754

016760

216762

016766

2167782

816772

916776

217202
317004

3L7¢12

217216

317222

317224

217226

817930

217232

717034

veat

912792

914246

212712
216103

205223
220363

1014922

0161923

020363

e01412

220363
2041427

11007}

710363
212612

300241
798227

312612

2802631
290297

vaal

204567

212746

208275

195765
291422

280167

1165024

201923

195765
204932

716401

295704

294022
f6e50y

711121

304767

103027

204757

95316

70137y
1p5¢8%

200422

105063

2312774
209265

125764

2041019

0e5726

rpa227

1091¢0

121376

221352

MAINSTREAM, BUY ACCESSES PAJMTERS THAT MAY CHANGE AT

[F RYYE GOT N

IF xQ KNQOM

JSAVE STATUS

JREPLACE WITW HIGHEST

JCANDIDATE FOR NEW POSITIOM

JNEED YO WRAP AROUND?

JYESt NEW POS, AT TQP

1 1F FQUAL TO EITHER GET PTR,,

3} THEN NQ ROOM

JUPDATE PTR,

JSTATUS BACK

}SIGMAL SUCCESS

1ISTATYS BACK

JSHOW FAILURE

GQES To IgWAIT N

pIMIT TIME QUT COUNT

JOUTPYY DEVICE COOE

J1IF NOT TYY, CONTINUE

JCHECK FCR /90t
J1F SET EXIT IMMEDIATELY

INHICH DEVICE?

JNOT TYy

JNEETM CURR, USER’S BUFF,
INOW, ACTUAL HEADER

INO FOOMI WALT

JTIME NAUT

JENARLE INTERYPT ON CHOSEN OFEV/,

1170 ERROR?

1POP TIME OUT COUNT

22sMARe73 16105 PAGE 6}

J

} PUTBYY o PUT BYTE INTQ RING RUFFFR
* }

} CALLI MgV [BUFF, HWOR'J,Rt

} MOV CCHARJ),R®
) JSR PC,PUTBYT

)

I USES RB)R1.R2,R3

}

} RAISE pRIQRITY SINCE tHW]s MAY BE CALLED Ar

)

) INTERUPT LEVEL,

} RETURNS WITH rC/ B]T) CLR

) seY

)

177776 PUTBYTI MgV #PS,RZ
MOV (R2),*(SP)

L. ELY) MoV #PR7, (R2)
PPoQL0 MQV BPUT(R1),R3

INC R3

002002 CMP R3,BEND(RY)
BL0S NQWRAP

PP0B020 MOV BSTRT(RL)RS

000004 NOWRAP§ CMP R3I,BGETL(RY)
BEQ NORQOM

200006 CMP RI,BGET2(RY)
8EQ NOROOM

000019 MOVB RU, #BPUT(RY)
290010 MOV R3,BPYT(R1)

MOV (SP)es (R2)

cLe

RTS PG

NOROOM| MOV (SP)* (R2)
SEC

RTS PC

22eMAR=73 1618% PAGE 62

}

} PUTCHAR » pUT CHAR TO CURRENT nUTPUT QOEV),
}

} CALLI (LOAD ODEV(R%))
’ MOV [CHAR) RO

) JSR PC,PUTCHAR

)

} SAVES ALL REGS,
)

} TRIES TO0 FIT CHAR INTn pROPER BUFFER,

) FAILURE,

}

200160 PUTCHARI JSR R, SAVREG

047777 MOV 847777 ,=(5P)

PgoR3e INC 8COLUMN(RS)

000106 TST8 CNCFLGIRS)

BEQ PUTCCU

1621%2 JMP READY

200876 PUTCCOI MOVB ODEV(RS),R4
BNE NORSTYP

2903107 TST8 CNOFLU(RS)
_ BNE ouTELY

917030 WORSTUP IMQV TABL(R4),Ry
ST R4

8NE PYTLIT

AQD RS,RY

MOV (RY) Ry
177624 PUTIT) JSR PC,PUIBYT

BCC 1TSIN

175524 JSR PC, [OWALT

DEC (SP)

8NE PUTLT

200012 CLRB BFSPEC(RY)
BR DEVERK

APoYL2 ITSIN{ CLRB SFSPEC(RY)
220190 017036 MOV #100,PTAB2(R4)
00070 INC RNDCT(RS)

200012 TST8 BFSPEG(RY)
BNE DEVERR

outaigs TSTY (SP)+
RYS PC JRESTORES REGS, AND RETYNS

)
} $AB1 = DEV, BYFFER HDRS, (YPHD [S nFFSEY INTp USRAREA
} FOR ADDR, TO TPRTR, BUFF, HDR,)

}

TABLI + WO

IFNOF $NOPTP
+ 8

TP

PPBF WY

LENDC

, IFDF SNOPTP
[

ENOC

IFNOF SNOLPY
. 8LPBFWU



BASICL MACX11 Va1 22¢MAR=73 1610% PAGE 62#1%

4647 +ENOC
4648

4649 61'0' SNOLPY
4650

4651 +ENOC
4 }
4:§§ } TAB2 e DEV, STATUS KEG,
44654 )

4655 317938 177564 TAB2! + TPS
4656 017040 177554 & P$§
4657 017842 177514 b L

4059 00044 DEVERRY 1QY
704 ¢

:::: b17a44 2000 IFNOF SLONGER
4661 17046 2474104 122 .gzgél \ONR\

' .

:::g « 1FOF SLONGER
4664 JASCI1 \DEVIGE NOY READY)
4665 ,ENDC
4666 017051 goe BYTE 2

4667 (EVEN
4668 E0T
4669

HASICL TMMACX1l veal 22=MAR®73 16103 PAGE 63

4679 } SQURFE FILE #8
4671 jeocccsmces cesqessevecqonane ; comes - cccscccccan

4672 }

4673 } SAVREG » SAVE ALL REGISTERS
4674 J

4679 } CALLY CJUSR PG, SUBR,] JMUST CALL SAVREG FRaM SUBRTM,
4676 ) JSR RS, SAVREG

4677 }

4678 ) pyUSHES ALL REGS, AND EXITS WITH ADOR, QW STACK

4679 ) WHICW BRINGS CONTROL BACK WHEN SUBR, DOES (RTS PCt,

4680 } THEN, RESTORES REGS, AND DOES !RTS PCt WHICH RETURNS T0 JUST
4681 ) AFTER CALL TO INITIAL SUBROUTINE (MODIFIED BOWERING SPECIAL)
4682 )

4683 2170952 211646 SAYRGI Mgy tsp)evisp)

4684 Q17254 712766 017122 000002 ngv #[NTEXT,2(SP)
4685 (217062 710446 SAVREG}) MOV R4, (SP)

4686 217064 010346 MOV R3,e (5P)

4687 Q17066 TLD246 MOV R2,»(SP)

4688 017873 A10146 MOV Ri,=(3P)
4689 217072 210046 MOV RO, e(SP)

4690 217074 (10546 MOV RS, e(SP) j)FBR RETURN TO SUBR,

4691 0917276 316675 202014 MOV 12, (SP) RS 1IGET OLD RS
4692 217122 1304736 JSR PC,0(SP)+ JSTACK NEXT LOC,!

4693 317104 712600 RESREG: MOV (SP)¢,RO

4694 317106 112621 MOV (SP)»,RY

469% 317110 212602 MOV (SP)+,R2

4696 217112 712623 MOV (SP)e,R3

4697 317114 112604 MOV (SP)+ R4
4698 017116 012605 MOV {SP)# RS

4699 J17120 7990207 - RTS P 1BACK YO CALLER OF INIT, SUBR,
4720 J

4701 317122 00022 ' INPEXT) RY!
4722

4793

4704

4705

4706

4707 Jre ° o ® - row wenge - s . recussatesentnccenen

4708 ]

4709 } SCANPNO s SCAN TOKEN For '/#f
4719 }

4711 } CALL1Y MoV CPYR, '0 BYTE BEFQRE /#/ TOKENI,ARL
4712 } JSR PG, SCANPND
4743 }

4714 )} USES R}
4715 }

4716 717124 312765 17777% Q00838 SCANpNDIMgy #,SCALAR, LINENG(RS5)

4717 317132 320%224 INC R1

4718 317134 122127 008286} CMPB (RL{)®,#,POUND
4719 217149 201402 8EQ PNDGO
4720 317142 799187 172%¢2 JMP ERRSXD

4721 217146 000227 PNDGOJ RTS PC



BAS]CL

4723
4724

4725

4726

4727

4728

4729

4730

4733

4732

4733

4734

4735

4736

4737

4738

4739

4749

474}

4742

4743

4744

4745

4746

4747

4748

4749

4750

47%3

4752

4753

4754

47%5

4756

47%7

4758

47%9

4760

4761

4762

4763

4764

4765

4766

4767

4768

4769

4770

4773

4772

4773

4774

4775

4776

4777

BAS]CL

4778

4779

4780

4781

4782

4783

4784

4785

MACX11

217159

317154

217156

2171692
217162

217164

217178

a17172

PL7174

017200
217202

317206

817210

317214

817216
817222

d17224

217230
047232

317234

047236

0172490

217242

317244

917259

817254

a172%6
217262

317266

817270

817274

P17276

MACX11

817320

pL7304

217310

vyoal

262703

295201

aps2ey

1939724
302375

124127
204767

101014

122127
081429

124127

204762

122127

384363

262791

200756

122127

204751

18375¢
10%724
301376

90747

200207

216522

218500

100425

236503

704767

oo04d4

2227

704404

714202

veas

016522

216542

290227

22eMARe73

90003

920374

090201

2002062

020211

2209012

200376

peopez

pooD24

opdo2e

173332

177775

22eMARS73

0ooD40

goppe2

16103 PAGE b4

";...é-oug.-QQOQQQ..gOOQQ;.-pé-..é...é..gq...g..oq

} SUBROUTINE !SKIPEOL! CALLED BY JSr »C

) MOVES Ry PASY THE NEXT (EOL!
) R® UNUSED

} Ry MODIFIED Y0 KEFLECT OPERATION

} R2,R3,R4,RS UNUSED
) SP GOES NO DEEPER AFTER JSR
SKIPA5t AQDD $J;RY

SKIP@21 INC RY

SKIP@Lt INC Ry

SK{PEOL#TSTH (RL)e
BGE SKIPOY

CMPB e{RL)) #,FLIT
8EQ SK{PPS

BH] SKIPM|

cMPB (Re)e,#,EOL

8EO SK{PRTS

CMPB o{R31),#,FN

8EQ SKiPAQ

of 1J:) (Ry)+,» NEYX?
BNE SKIPECL

ADD #12,R}

BR SKIPEOL

) EITHER ,ILIT1¢375), IL1T2¢376) OR ,TEXT(3I77)
SKIPW11 CMPB (RL)®m, IL1T2

BEQ SKIPo2

8L.0 SK{POL
SKIPTXTITSTS (Ry )+

BNE SKIPTXT

BR SKIPEQL

SKIPRTSIRTS PC

e 
- - - T -

} ew - ® el ddd

I /STOVAR! SUBROYTINE
} CALLED 8Y JSR PC,STOVAR

} STORES FACY, FAC2 IN THE VARIABLE OR

) ARRAY ELEMENY LASY ADDRESSED BY THE
} SUBROYTINE fGETVAR!?

STOVAR}) MOV VARSAV(RS),R2

+ JIFNDOF SNOSTK

cMP (R2),#,SVAR

BEQ ERRMX7

yENDC

MoV SS1SAV(RS),RO

BM1 STONOSS

MOV S§254V(R%),RY

JSR PC,LOGGET
BR STOCOMM

STONOSS i CMP (R2)#,#,SCALAR

BEO STOCOMM

MOV (R2), K2

16125 PAGE 64wy

STOCOMMIMOV FACL(K3),(R2)¢

MoV FAC2(R9),(R2)

RYS PC .

y IFNOF SNOSTH
ERRMX71 JMP ERRM]X

(ENDC



BASICL

4786

4787
4708

4789

4790

4791

4792

4793

4794

4795

4796

4797

4798

4799

4800

4801
4802

4803

4824

4805

40806

4807

4808

4809

4810
4811

4812

4813

4814

4815

4816

4817

4818

4819

4829

4823

4822

4823

4024

4825

4826

4827

4828

40829

4830

4831

4832

4833

4834

4835

4836

4837

4838

4839

48490

BAS]CL

4841

4842

4843

MACXL4

217312

AL7316

217329

217326

917332
17336

817342

MACX11

317346

717352

veal

285766

7044993

262766

28041687

385466

102373
12766

Vo2l

205066

309765

22eMARe?73 16185 PAGE 65

,JFNOF SNOSTK

’v- - i hafiediand b ';_ :: - bl 4 - -

} 'STOSVAR’ SUBRQUTINE
} CALLED B8Y JSR PC,SYOSVAR
} STORES A STRING VAR[ABLE AS ADORESSED BY

) VARSAY

STOSVARIMQV VARSAV(RS),R2

CMP (R2),#,SVAR

BNE ERRMXO

MOV SS4{SAV(RS),R0

M1 STOSSNO

MOV SS2SAV(RS),RS

JSR PG LOCGET
BR STOMMGO

STOSSNOITSY (R2)e¢

Cup 2(R2) ;004
AEQ STOVTASB

MOV (R2) N2
STOMMCOIMOV (SP)*R3

MOV (SP)s,RO
MOV R, (R2)

8R STOVCUM

STOVTABIMQV (SP)&,R3

MOV (SP)e,RY
MOV R, (RQ)

INC R2
sys (RS),R2

STOVCOMI INC RO

BEO STOSX JCHECK NULL STRING

ADD #g,RO

MOVS R2,e(KD)

SWAB R2

MQVB R2,e(HD)

STOSX| JMP (R3)
ERRMX6) JMP ERRMIX

+ENOC

Jeesooea Tessscenenss ceepe - seccy ® -

}] SUBRQUTINE ¢SyBsYKt CALLED Bvy Js®r pC
) NEGATES M(SPY,2(SP) THEN CONTINUES [N 1ADDSTX/

) RU,RL UNYSED
) RZ2,R3 DESYRNYED

) R4 MODIFIED YO0 REFLECT STACK USAGE

) RS MUST POINT TO USER AREA
! SP GOES ?? NEEPER AFTER JSR

g00202 SUBSTKI TST 2({SP)
BEQ SUBIN

100800 000002 ADD #100080,2(SP)
170036 ADSTKL1 JMP ADDSTX

LT TLT) SUBINT} NEG 4(SP)
Bve AQSTKY .

Q44000 00Q0002 MOV 944000,2(SP)

22eMAR®73 16]10% PAGE 6%ey

000004 CLR 4(Sp)

BR AQSTKY
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4844

4845

4846

4847

4848

4849

4850

48513

4852

4853

4854

4855

4856

4857

4858

4859

4860

4861

4862

4863

4864

4865

4866

4867

4868

4869

4879

4871

4872

4873

4874

4875

4876

4877

4878

4879

4889

488}

4882

4883

4884

4885

4898

BASICL

4899

4900

4901

4902

49023

4904

4905

4906

4907

49028

4909

4910

4911

4912

4913

4914

4915

4916

4917

4918

4919

4920

4921

4922

4923

4924

4925

4926

4927

4928

4929

4930

4933

A932

4933

4934

4935

4936

4937

4938

4939

4949

4941

4942

4943

4944

4945

4946

4947

4948

4949

4959

4951

4952

4953

MACX11

317354

217369
217362

917366

217378

217374

317376

9317400

217402
217406

217412

217414

247420

817422

317426

017439

017434

717436

017442

017444

217459

17452

917456

217462

17466

217479

0947474

917476

217522
217504

317506

217510
217512

217514

217516

217529

817522

817524

217530
2317332

917534

017549

917542

MACX11

217544

217546

217559

817552

217554

217556

017562

317564

217579

017572

B17%76

617620

2176074

817626

817612

017614

917620

017622

017626

217632

017636
017649

817642

217644

017646

017652

017654

317656

217669
017662

017664

P17679

217672

217676
047700
217724

017776

217710

237714

217716

g17722

217724

917726

217732

217734

217749
917742

217746

2177%¢

317754

217756

237760

217762

317766

217770

va21

216502

23020y
122427

204375
214509

114149
022102

704375

9035065

122027
0941775

124927
291003

112711
2g02@e7

124027
nOL406

12{g27

1034045

124027

104902

neaLsy

032704

1249027
103405

121027

104902
12704

a1g703
260403

29100922

122223
ABL776
114304

180414

701559

205302

122227
204767

2035302

122327
2847683

195723

veas

100374
300757

POB3IL2

2102220

112424

120427
791540

120427
794463

120427

28150%

120427
204433

120427
204273

122724
301402
L2724

062704

112724
2201929

103076

121024

#21425

124927

P01415

112082}
2280774

1085024
205229

120427
304423

112724
20064

112721
200636

1059024
112711

21102

124227
204375

110412

112742
09e@22?7

122027

201775

124027

103413
124927

191006

112002

206302

162702

11022}
200604

22eMARe73

gooee

900015

200916

2000856

200049

A00BLd

200203

2002@%6

0g00%0

000071

280632

160700

20101

2@9132

160772

000R40

eo0040

22=MARe73

0p02282

0pp262

gopall

200257

00256

go02s7

2008252

177570

000377

'0g00815

000047

289256

ope257

ogo2pl

e0377

098377

000049

000101

PEeL32

22020¢

16105

14105 PAGE 66

"io-éécnn----.--060.9--.qéo-gé--§§o--i.n.gcoo:--pq

RANT MOV

MOV

cuPB

BNE

MQV

MOVS

CMP

ANE

TRANLUPICLR
TRANVAR{ CMPB

e 1 4]

BNE
MOVB

RYS

TRYNUM) CMPB

BEQ

CMPB

L0

CMPE

BH]

NUMJMP| JMP

TRYKWD] MoV
cMPB

aLo

CMPB

BH]
MOV

COMTABI MQV
TRNPC| ADD

TRYAGN| MOV

RETRY| CMPB
8E0

MOVE
BM}

BEQ

DEC

cMPB

8EQ

oec

CMPS

BEQ

TST8

AMATCH}) OEC

M

QUOTPAKICMPB

BEQ

MOV

AQD

MOVB

CMP

BH1S
STOSTRY CmMPB

BEQ

CMPB

8EQ

MOV

8R

ENDQUOTICLRSB

INC
cMPB

BEQ

MQVB

8R

ENDSQUOIMQVB

BR

ENDCRY CLRB
MOVB

Mov

cMPo

8NE

MQVB

MOVB

RYS

TRNFNI CMPB

B

PAGE 66ey

' YRAN' SUBROUTINE
CALLEQ 8Y JSR PC,TRAN

TRANSLATES FROM INPUY ASCl! CODE
TO INTERNA{ CODE, CONSISTING QF TOKENS,
LINE NUMBER REPERENCES, SYMBO| TAB\E
REIER;NCES, AND L{YEPALS, ALWAYS RETURNS,
NQ MATTER WMAT IS INPY?

AS NEW SYMBOLS ARE ENCOUNYERED. BUILOS NEW
ENTRIES INYQ YWE SYMAOL TABLE

ERRQRS ARE TRANSLAYEM Y0 [’ TEXY....J
LINE(RS).RZ

RZ,RY
{RY)&, #CR

04

3005(35’0R0
s{Ry)s (RA)Y

Ry,A2
od

T1(RS)
(R@)e, 28|

TRANVAR

={R@),#CR

TRYNUM
leEOthflil

(RB),»t,
NYMJMP

(Ra),stg

TRYKWY
(RA), 209
TRYKWD

ISNYTM

EXEYWDSeTRNPC,R4

(R@),#iA
COMTAB jTM0 LOW
(RO),#t2

JR® 1S WHERE ORIGINAL TEXT IS,

JRY 1S WMERE TRANSLATED TEXT GOES,
JPREVIOUS ITEM WASNI/T A VAR,

JCHECK ALPHA KEYWORDS

COHTAS 1700 HIGHW
WKEYAwTRNPE,R4

PC,R3

R4,R3

RE,R2

(R2)+,;(R3)e

RETRY

w({R3) Re

AMATCH

NOTKWOD

RS
(EZ)O"aL

R2
tRS)t,#BL

REY
(R3)0~

192
TRYAGN
R2

R3,R2

R4, (R1)e
RQ."REH

REMPACK

R4,8,FN
TRNFN

Ré&,s ,NEXT

NEXFILL
R4,8,5QU0T

AYOTPAK
R4,s, 00407

TRANLUP

#,5QU0T, R4
06

alnnl!¢ SQUOT, R4

sccq,sauor R4

#,TEXT, (R{)+

ENDQUOT
(R@), #CR

ENOGR

(RB)#) (RL)a

STOSTH
(Ry)e
RO

Re,ptt

ENDSOYO
#,0QUOTE, (R1)+

TRANLYP) Yy
#,SQUUTE, (R1)+

TRANLYP

(Ry)e
# EOL, (RY)

Ry, R2

.‘Rz).t,TExT
nd

RQ (R2)

"TEXT.I(RZ,

PC

(RO,"‘BL

vé

.‘Ra),#'A

TRPNBAD

(RO),®iE
TRFNBAD

(RE)+R2
] r'd

$1As!A02,R2

R2,(Ry)+
TRANLYP

JJUST RIGHT

JADDRESS TAB(LE

9T -, Sl
*

JSAME AS INITIAL QUOTE CHAR,?

e



BASICL

4954

4955

4956

4957

4958

4959

4960

4961

4962

4963

4904

4965

4966

4967

4968

4969

4972

4973

4972

4973

4974

4975

4976

4977

4978

4979

4989

4981

4982

4983
4984

4985

4986

4987

4988

4989

4999

4991

4992

4993

994

4995

4996

4997

4998

4999

5000

3901

5002

5004

5005

5006

5007

5008

BASICL

5009

50190

5011

5012

5013

5014

5015

5216

5017

5g18

5019

5020

5021
5022

5023

5024

5025

5926

5¢27

5928

5029

5030

50331

5032

5033

5034

5235

5036

5¢37

5038

5039

50490

5p41

5042

5043

5¢44

5045

5046

5047

5p48

5049

5059

5051

5052

5053

5054

5055

5¢%6

50%7

5058

5¢59

5060

5063

5062

5063

MACX11

317772

217776
Jegee?2

0200034

020086

2292912

p2og12

2208214

020216

p2oe2e

2200822

922026

920032

220032

220936

p20042

0220946

220050

2208054

320056

320062

220064

020079

220872

020274

220100

0920102

20124

0209106

020119

020114

220116

220129

pet124

220126

228332

020434

20149

023142

020144

0204146
20150

P2m152

020156

020460

0208162

020166

22179

220174

228176

020202

820204

MACX11

920210

320212

020214

820222

320222

920224

220238

322234

222249

320242

nRA246

202523

027252

222254

220256

020262

veai

112749

112749
3IPB37Y

220100

104013
700429

020122

103919

195021

1950114
n6277%3

p2ei12a

193042
200467

negLe7

121227

104006

124927

193443
289765

nPL415

112724
020190

103364
124027
201442

112024
208773

195024
112714
200297

112002

122927
804775

124927
101026

124027
1034023

7990302

152022

L9332

211593

122227
304779

208329

20345

103029
d24327

123003
262793

2007687

2627083

Veail

022332

204363

124027

204760

162703

200415

762733

220365

101041

"12365
213243

285043

295043

285043
212743

710565

22"MARe73

000116

2001006

geoell

177344

000266

000132

geoiol

0020%6

oRa377

090815

og020%

290042

20007}

oo2000

020048

220014

177775

290004

000010

22eMARS?73

0o0p4e

200812

800012

112¥

2002014

177775

0000%6

16105

16103

PAGE 66e2

TRPNBABIMOVD
MgvB

oeC
cMP

BH1

B8R

NEXFILLICMP

LR

CLRB

CLRB

AD0

CMP

BHIS

JMP

ERRTRN| JMP
NOTKWD: CMPB

LL!

CMPH

BLO

TSY

gEQ -

REMPACK {MOVE

o 1.4

AWIS

STOTXT CMPB

BEO

MOVE

B8R

CARRET} CLRB
MQVB

RTS

ISVARI MQVB

CMPB

BEQ

CMPB

aHl

CMPB

B0

SWiB

8]s8

SWAB

NODIGITINMQV

CuPB

BEQ

DEC
VARSRCHICMP

NS
CMP

BH{S
AQD

8R

NOTITI ADOD

JPNOF

CMP

PAGE 66e3

8EC
ENOC

CMP

ANE

CMPB

BEO

y IFNOF

B8R

TRYSVARICMP

FounNOvi syB
3R

PUTITINI

JFNOF

ADD

CMP

BLO

JSR
CMP

BWIS

PUTAOK) TST

,ENOC

| 1FOF

ADD

,ENDC

CMP

BH]

MOV

MOV

CLR

CLR

CLR
MOV

3"NDF

CMPB

BNE

INC
o))

COoM
coM

coM

SyB

ENDC

RESVARI mMQV

#iNye{RD)

87 ,0(RD)

R

Ry,RO

ERRTRN

{RA),mi2

REMPAGK

(RE),#14
REMPACK

TL(RS)

ISVAR
#,TEXY,(R1)+

Ry, RP

ERRTAN

(RO) ,#CR
CARRET

(RB)s (R1) 4

sToTXY

(Ry)+

;|!0L0(R1!

(R@)e,R2
(RO)e, #8|
KL

o{RQ) 819

NODIGYY
(RS),81Q

NODIG]T
R2

(RO)Ye,R2

R2

}2 VARS IN A ROW ]S AN ERROR SO DONT

JWASTE SYMBOL SPACE ON [T,

{RS) K3
(RO)e, 8L

94

R2

RI,; LOFREE(RS)

PYTITIN

(R3),8,SCALAR

NQTLTY

#4,R3

VARSRGH

#10,RS

SNOSTN

©18(RJ), #,3VAR

TRYSVaR

{R3)#,;R2

VARSRGH

(RB),»18

VARSRGH

SINOSTH

FOUNDY
({R3)+,R2

VARSRGH

(RO),#!S
VARSRUH

RP

#32,R3
RETVAR

SNOSTH

€14,RS

R, LOSTRCHS)
PUTAOK

JMAKE SUHE STRINGS ARE NOT THERE

PC,UPPACK

RI, LOSTRIKS)

ERROVZ

«(R3)

SNOSTH

#32,R3

R3,H{FREE(RS)

ERRQVZ
R3,LOFREE(RS)
RZ.-CRS)

*{RJ)
s(R3)

o(R

SNOSTR

(RO),»!S
RETVAR

RO

¢|3VAQ,(R5’¢

(R3)e

(R3)e

(R3)
#0,R3

RO;TL(RY)

3)
#,SCALAR,9(R3)

1]F THEY ARE, PACK THEM JPWAPRDS
JAMO TRY AGAIN

JNO 600D

JRS 1S END OF ENTRY

JADORESS END OF ENTRY N R3

JSOMETHING NONZERQD,



BASICL

2004

5965

3266

5g67

5068-

5269

5279

Sg71

5972

5273

5074

5975

5076

5¢77

5078

5979

5080

5p8y

5082

5883

5084

5085

5086

5087

5988

5089

5099

5991

5092
5093

5094

5095

BAS|CL

5119

5120

5121

5122

5123

54124

5125

5126

5127

5128

5129

5130

5131

5132

5433

5134

5135

5136

5137

5138

5139

5149

5141

5142

5143

5144

5145

5146

5147

5148

5149

5150

5151

5152

5153

5154

5455

5156

5157

5158

5159

5160

5161

5162

5163

5164

5165

5166

5167

5468

5169

5170

5171

5172

5173

MACX1Y

022266

320279

220272

922274

220276

220309

220302

020304

220319

320312

320316

2en322

920324

020326

220339

020334

920337

0302342

220344

2203592

220353

220354

2203689

227364

7233686

920370
220372

228376

020400

P2M402

20404

220406

220410

PD2c414

p2geLs

p20422

f20424

020426

20430

920434

20436

Pen442

MACX14

N20444

020499

228452

320456

p20460

020464

020466

020479
220472

020474

020476

020502

220504

220519

2209512

028516

02352¢

320522

020524

220526

@20532

020532

220534

320536

020549

320544

220550

220554

3208556

920560

P29564

022566

220572

220574

020600

022602

220604

020606

022612

020614

220620

veeal

164523

£92323

110324
280393

112321
720109

101255

n0a1e7

212046

204787

124927
204016
212670

200636

104187

0468124

200167
204167

752129

300447
229327

104127
23702

203434

a8y

0e5302

200767

201129
3838703

2984116

220427

183113
216503

295303

020403

103452
124127
eoL447

124127
704444

veai

124127

20444}
124127

204436

121127
7D1433

95221

295083

798704

NB2463

220427

203023

112724
200427

112724

390324

7201029

193019
110421
200304

110423
788726

128129

194002
302167

200167

700167
"9%20%

#11583

220385

103013
321327

103423
062723

290767

724374

201414

2627¢3

200762

262703

2203685

22eMAR®73

177276

220364

200056

1793132

124

160574

175116

182

160560

014630

175040

177775

Pe0029

P00204

202205

22aMARe73

ppog2é

200242

080277

080377

0208373

2909376

176636

177266

177579

0po0Ris

177775

Q0212

ag0og04

000004

000012

v
EXPTENI CMP

8

EXPNEG) BNE

T

16185 PAGE 66w

REPLNOI SUB

SWAB

“Qvye

SWAB

MQVvS8

Cup

BH}

JMP

ISNUM}
MOV

JSR
CMPB

8NE
MOV

BR

ERRTR7} JSR

J
ERROV2) JSR

16185 PAGE 66m5

CMPB
8E0
CMPB

BEQ

CMPB

REO

INC

CLR

TSY

8Lt
CMP

B8GY

LITZEROIMOVE
B8R

MAKE]Z2) MQVB

LITCOMNISWAB

CMP

BHIS
MOVB

SWAB

MAKEOK) “QvE
TSTY

CMP

BH!

JMP

TRNER4|] JMP

ERROV3I}) JMP

MAKLNO! INC
M ov

LNOSRCHICMP

BMHIS

CMP

BLo

ADD

BR

ISUNO} CMP

8EQ

AQ0

BR

STOLNO}

1FOF

ADD

ENOC

, IFNOF

ADD

CMP

BLO

JSR

CHP
BHIS

STOAOK) TSY

ENOC

Cup

(R3)) RI
3

R3, (R)e

R

TRANVAR

Rggiffip,

PGVAL
(RA),®1,

EXPTEN

(SP)e,;RD
REMPACK

Ry, MSGERR

SLONGER

\NTLTN

SLONGER

JISAVE PTR IN CASE OF BAD NUM
JFIND MANTISSA AND EXPONENT

‘LINE TOO LONG TN TRANSLATE!

READY?2
Ry, MSGERR

SLONGER
\PTB\

$LONGER

1PROGHAM TOO BIG/

REAQYZ

RS, 914630
MAKFL]T
R2

EXPNE

PC,MPYTEN

RZ2

EXPTEN
MAKFL}T

R3
MAKFLIY

Re,#,35CALAR
MAKFLLY
LINE(KS),RS

R}
R4, R3S

MAKND

(HY),#,G0SuUB
MAKLNO

(R4),#,G07o
MAKLNQ

(RL)%, Cabl
MAKLNQ
(RY),¥, THEN

MAKFL]T
R&,8377

MAKE!]2

B, 001T1,tRe)
MAKEDK

8, 1L1T2,(Ry)+
R4 :

Ry ,RO

TRNERS

R4, (RL)*
Re

Re,(Rl)e
(SP)e
R1,R@

TRNER®

TRANLUP

ERRTRN

ERRQVZ

R}
(R9),R3

R3,LOFREE(A5)
STOLNQ
(R3),#, SCALAR

NISLNO

#12,R3
LNOSRGH

(R3), R4
FOUNDLN

#4,R3

LNOSRCH

SNOSTH

#4,R3

SNOSTH

#O,R3

RI,LOSTR(KS)

STOAOK

PG, UPPACK
R3,LOSTR(RS)

ERROVY

~{R3)

RI,HIFREE(RS)

JCHECK THAT THE SYMTAB SPACE

$1S 0T CCCUPIED BY STRINGS

JIF 17 1S, MOVE STRINGS UP

JAND CHECK ROOM ENNUGH ARAIN

JADJUSY SyYMTAB ADDRESS

s



BASICL

5174

5175

5476

5177

5178

5179

5480

5181
5182

BASICL,

5199

5496

5197

5198

5199

5200

5203

5202

5203

5204

5205

5240

5247

5248

5249

MACX1l

20624

920626

28632

920634

929636

020649

020644

220646

220659

2202652

220634

020660

020664

P20666
020670

220672

P20674

P2Re7é

028729

MACX11

vaal

191353

710363
205043

210443
209726

200187

293703

021002
295704

204714

004767

11272y
200303

720100

103325

110324
290303

110324
oee7¢e

veai

22eMARe7J 16103 PAGE 66e6

) 8H!1 ERROVS
0000214 MOV RI,L OFREE(RS)

CLR -(Rk)
MOV R4, (R3)

FOUNOLNITSY (SP)e

177422 JMP RETLNO

MAKFLITS TSY R3

8NE CALNRM

ST R4

B8EQ LLYZERD

1744874 CALNRM} JSR PC,NORM
200374 MQove ,PL1Ts(RYYS

SWAB R3

CMP R1,RO
BHIS TRNERS
MQVS R3, (R1)+

SWAB RS

MQVB R3, (R1)¢

8R LLTCOMN

229MARe7 3 16105 PAGE 67

. JFNOF SNOSTH

SUBRQUTINE fUPRACK!

C
 
e
 
e
 
e
 
s
 
v
 
e
 
W
 
W

PPACKY MOV Ry, #(5P)

MOV R2,e(SP)

MOV R3,w($P)
CLR «{SP)
MOV HISTR(RS)RY

MOV WIFREE(RS),R2

MOV R2,HISTR(RS)
UPPLOOPICLR (SP)

81se *(R%),(SP)

BNE YPPNZRO

UPPBAD) CMP. RL,LOSTR(RS)

8ul UPPLOQP

MOV R2,L08TR(IRS)
TSY (SP)e

MOV (SP)e,R3

MOV (SP)e,R2

MOV (SP)e Ry
RTS PG

UPPNZRO | SUB (3P) Ry
CLR RJ

8]ss8 *{R3);R3

SWAB RY

8198 »{Ry)R3

SWAB R3

DEC RY

817 R3,;m
8EQ 1)

DEC RY

ADD (RS),R3

CMP R3,POL(R5)

BWIS UPPBAD
CMP R3,SP

BMLS VPPGOOD

cMP R3,ARNAYS(RS)
BH] UPPBAD

CMP RI,WIFREE(RS)

BH{ UPPGOOD

CMP R3,LOFREE(RS)

BMIS UPPBAY

.14 R3, (RY)

8,0 UPPBAD

UPPGOOD1IADD #4,(S5P)
114 (R3),)HY

BNE UPPBAD

ADD (SP), K1Y
sye R1,(R3)

CALLED 8v JspP pPC

PACKS STRING STOKAGE TOWARO WIGH CNRF

RU UNUSED

R1,R2,R3

R4 UNUSED

RS MUST POIMT TO USER AREA

SP GOES (TM NEEPER AFTER JSR

PRFSFRVED

JGET END OF THE NEXT STRING

J(LAST BYTE CONTAINS THE LENGTH)

}APDRESS BACK PTR

JGET 1T IN RJ

JCHEEK REL TO SYMBOLS

JYES, ADO BASE OF SYY YaB

JMAKE SURE ITIS NOY TOO W}

JIN STACK 1S OK

1IN ARRAYS [S GOQOD

} N FREE STQRAGE IS B8AD

JBELOW SYMBOL TABLE 1S BaD

}GO0TM STRING, MOVE T UP

J(OOVIY GARBAGE COLLECY 1T



BAS|CL

$250

52514

5252

5253

5254

5255

5256

BASICL

5257

5258

5259

5260

5264

5262

5263

5264

5265

5266

5267

5294

5295

5296

5297

5298

5299

5320

5301

5302

5303

5384

530%

5376

5307

5308

5329

5310

5311

MACX11

MACX11

22070902

320704

220706

P20719

222714

2208716

228722

220724

020730

209732

020736

02074¢

222742

2208744

220746

020750
202752

2223756

0920760

8207862

020766

920772

920772

220774

222776

821022¢

221002

021926
921210

geip12

221214

221229

221922

221024

n21930

321932

324836

3210489
321044

221046

32210950

221252

321956

321060

221062
22166

P24073

221274

veal

veal

95092
85003

493974

122927

2084775

124927

193427

121027

101024
028327

124405

295299

¢ps7022
092761

2905222

2pa757
2047487

03046

1129016

162716

062604

293503

205792
081745

gos%202

200743

122027
204024

29%722

201409

395046

124927

704056
223165

301453

22aMARe73

22aMARe?3

000049

paooso

oo0a71

14630

174460

poegey

200256

120000

2009040

oopooe

o0097}

P282%6

200425

ogoez20

16199 PAGE 87ey

ADO

Move

DEC

86T

B8R ‘

ENOC

16103 PAGE 68

Ry (RY)
o{R1)e(R2)

(SP)
04

UPPBAD

€
l
 
e
 
e
 
e
 
w
e
 
w
e

ALY
CLR

CLR

CLR

NUDIGITYICMPB

BEQ

cMPB

8,0

cMPB

BM!

CMP

BLOS

INC
TST

Ly

INC
B8R

CANFITI JSR

CLR

MOVS

sus

ADD

ADC

ST

8EQ

INC
8R

NOTDIGI CMPB

ANE

TSTY

BNE
MOV

8R

DOTROT) 8GT

DOTIGNOICMPB

BEQ

CMPB

B8L0

cmPB

8M]

INC
AR

PASTDOTICMPE

8¢gQ

00t8AD|

NOTDOT} CLR

CMPB
BNE

CMP

8EQ

SUBROUT[NE VAL! CALLED BY JSR R7
hd LR J On®eoy

- -

CONVERTS AN ASC1] STRING AT (RC)
T3 A VALYE N R3I,R4, AND
AN EYPONENY IN RZ

(RO)+ wBL

1 o4
o(RB) ¥

NOTD1G
(R@),#19

NOTOIG
R3I,wi4630

CANFIT

NYoiIGY

PC,MPYTEN

.‘SP’

(RB)®, (SP)

#9,(5P)
(SP)e R4

RS
R2

NUDIGIT

Re
NyD1IG]Y

(RO)»,mt,
NOTOOY
R2

DOTROY

¥300000,R2

NUDIGYT
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PC
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PREC2

PREOT

PR JMP

PRISEM

PRITS

PRNTOE

PR4

PYSH
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QUOTPA

READGO

READY2
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RETRY

RNDCT

HUN

R1SAVE
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SAVCKHA
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TABLERZ
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TKS
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LF .8 PPEes?

L INE z PMPR20

LINRUB P14374
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NOWRP 933434
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YRFNRA

TRYACN
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1 GLOBL
' GLOBL
6LOBL

'GLOBY

SPoLSH
$|R

SMR

SOVR

SADR,SSBR

SIN,COS,SURT,ALOR,ATAN,EXP

SERVEC

TPB, IKS
STARY
USRAREA

FILLCO

LIMIT, PO, ARRAYS, PDSIZE
ERRPOY, ERRMIX, FRRSYN, ERRARG
TABLED, THLSEN

EVAL, GETVAR, STAVAR, MSG
COLUMN, FACL, FAP2, ,RPAR, ,LPaAR

INY, MAKEST, QPRATO, SAPRAT
yCOMMA, T4, T2, T3, ,ENL
NYMQUYT, NUMSGN, ARG8, STPRO

SAVCHWAR,VAL ,NORM

RNDL, RND2

$SYKSZ, ERARFPUY
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160

161

165
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)

} ASSEMBLY PARAMS,

)
, |FNOF

$STKSZ 9200

LENOC

« IFNOF

24020

yENOC

, IFNOF

230

,ENDC

)

SPRORG

}

sPPBSZ

)

SPRBSZ

, IFNDF

530

,ENDC

+ JFNOF

849

,ENOC

)

sLPBSZ

$NgPTP » Np

PAPER TAPE

SNgLPT = No

W
S
 
W
 
W
 
e
 
e
 
W
 
W
e
 
W
 
W
 
e
 
W
 
e
 
W
 
W
 
e
 
W

MACX11 yoel 229MARe7J 15144 PAGE 6

HOT POOPI!

SSTKSE

SPRQRG

sppBSé

SPRBSE

sLpBSi

IS12E oF SYTACK

18YTES

1PROG, Q2lGl" AFTER VECTQR SPACE

IPp BUFF, S]2E

JPAPER=TAPE REAQDER BuFF, SIZE

JILINEepRINTER BUFF, SlZE

PAPER TAPE] DEFINE o ELIMINATE CoDE FgRr HIGH SpPEED

LINE pRINTER) DEFINE Yo ELIMINATE LINE pRINTER CQOE

e2|USER AREA MaAp

SLONGER * LONG ERRQR MESSAGESt DEFINE To GEY LQNG,

EXPLANATORY ERROR MESSAGES',

$NQSTR = N STRINGSI DEFINE T ELIMINATE STRING VARIASLE €QOE

SNopoW » Ng poWER FALIL| DEFINE Yo ASSEMHBLE W]THoUTY

POWER FAIL/RESTART RAOUYIME'

HIGH ADDRESSES¢9cwnvcccasnences

RS PO!

e
 
W
D
 
W
E
 
T
 
T
 
W
 
S
 
W
S
 
W
S
 
W
 

V
e
 
W
e
 
G
 
G
 
e
 
W
 
W
 
W
e
 
W
e
 
W
E
 
W
e
 
e
 
W
 
e
 
W
e
 
e
 
W
e
 
e
 
G
e
 
W
e
 
e
 
W
e
 
e
 
W
E
 
G
m
 
W
E
 
E
e
 
B
e
 
T
E
 
W
 
e
 
w
e
 
W
Y
 
w
e
 
W

NTSea)

! GOSYB POINTERS]

| 26 FN POINTERS!

| REAQ POJNTER !

C==LIMIT(RS) NEEDED

C==«PNL(RY) NEEDED
‘.-.-Iq--.é--.é.* .

| pusH !

| DOWN :

RTY '
*g---o---gé--qé-o

! ! !

! ARRAYS ! !

! ! !

! N

! v !
‘g-..‘....é--.i-*

| SIRINGS !
d9vonscacncacnmansd

! A !

! /N !

! ! '

! SYMHoLS ! !
tge-.q-.-.é.-.é.t

! A !

! 7'\ !

! INTERP, ! !

! COOE H !
LTILT P Y 2T Y

| UsER '

! LINE '

! SYFFER !
dcenqceagonupensd

! USEw 1/0 BUFF,!

! AND BUFF', WOR,!

! SPAGE (TTY) !
XTILY P YTy T

I YSER AREA !

I STORAGE cELLS !

! !

693.....-96--95.*

PDSIZE(RS) NEEDED

(POL(RS)=ARRAYS(RS5))/?2aSTACK(INTERRUPT)

¢w=ARRAYS(w5) NEEDED

¢==CODE(RS) NEEDED

(--L!NE(RS, NEEDED
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166

167

168

169

170

173

172

173
174

173

176

177

178
179

182

181

182

183
184

BASIC,

196

197

198

199

209

{33

202

203

204

r 1]

206

207

28

209

219

211

212

MACX131

MACX11

200000

000204

020910

200014

oveo29

o0mo24

220030

000034

000c049

pooe42

000050

200056

000260

200064

200079

200874

100200

veai

voeai

200079

neDLeY

200004

000026

700010

ongLe
790014

200016

900028

210329

000g24¢

ag7562

200039
207932

238034

00036

200040

oy

700020

200099

300090

gvoo6e

206722

20004

207074

200070

007336

Joen74

307436

0002082

787510

229MAR=73

22<MARe73

PPLR76

000000

000000

ooo00D

900000

200000

183

pQ0ePe

000000

00200

090200

200200

AP0200

pp0200P

002000

eooa00

15142
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W
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T
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ERNYMY ,BYTE 0L,A
'y

PAGE 7

|2

Co0E AREA CoNTAINS STRING oF CnDE RYYTES WHICH CoMpR]SE

WE COMPILED CODE Y0 8E [MTERPETEN, THE SYNTAX SCAN NF THESE

CODE BYTES IS FACILITATED BY THE JUNICIOUS PLACEMENT

OF CERTAIN OF JWESE COOF BYYES YO 8F CALLED fTOKENS/,

IF THE HWIGH BIT OF A TOKEM IS ON

1T 1S A SYSTEM SYMBOL (S,SYM), (SEE TABLE, BELOW,)

HIGH BT OFF SIGNALS TOKEN AS TWE HWIGH ORDER SYTE OF A WURD

(LOW ORDER BYTE FOLLOWS TOKEN) USED AS AN ADDRESS OFFSET INTO

THE USER SYMBOL TABLE (USPTR),

e~SYMBpL TABLE ENTRIES

ARE MADE FQR LINE NYMBERS, SCALARS, M“MUMERIC ARRAYS, ANA
STRINGS) AS SHOWN {IN ORDER)I

LINENg 177772 177776 477777
ADDRESS VALUE ADDRESS ADDRESS

VALUE MAXSS1 TMMAXSS)
2 MAXSS2 MAX§S2

VARNAME VARNAME STRINGNAME

voGENERAL REGISTER YSAGE

R1 1S BASIC EXECyTIgN pC
R4 IS THE EXECUTION STACK NEPTH

RS IS THE POINTER TQ THWE USER AREA

PAGE 8

INTERUPY VECTORS ANY LOWEST €ORE

)

JMP STARY JRESTART AT LOC, »2

B4
* 92,0 1TIME OyYT, BuSS ERROR

219

* 192,92 JRESERVED INSTRUCTION
844

[ 1 22,0 j0EBUG,, TRAP VEC,

=20

¢ BOMB, P 1107 TRAP VEC,

324

L 1FNDF SNOPOW
. PUWQWN, 2 JPOWER FAJL/RESTART

, ENOC

,{FOF SNOPOW

¢ ' *2,8 JHALT ON POWER FalL

ENOC

=30

. 1 *2,0 JEMT TRAP
234

¢ 1%2,8 JITRAP! TRAP

eal{SYSTEM? AREA

240

JVERSION NyUMRER
B)0,2)0,%,%,1

= INTERUPT VECTORS

560

¢ KBINTY;PR4 )} KEYROARD
164

¢ TPINT PR4 JTELEPRINYER
s70

[FNOF SNOPTYP

¢ PTRINT,PR4 JHSP, PT, REACER
874

* PPINT;PR4 JHSP, PT, PUNCH

L ENDC

1FOF SNOPTYP

+ 2,0,02,0

,ENOC

82080

IFNOF SNOLPY

+ LPINT;PR4
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249

250

251

252

253

254

255

256

257

258

259

2600

BAS[CL

26}

262

263

264

269

r{]]

287

268

269

279

271

272

MACX1Y

290240

BOC244

MACX11

veal

300249
290242

300244

2000996 0000200

080422

veal

ogoeee

eoneay

00002

"poe23

300094

2900393

200086

300007

177560

177562

177564
1775686

177539

1775%2
177534

1775%6

177514

177516

geoo1Ll

280012

200044

200043

00004¢

177776
200149

200279

300340

177775

177776
177777

22wMARe?73

oo0000

22aMARe?3

15144 PAGE 8e}

IENDC [

s JIFOF INOLPY
* 2,0

1ENDC

' 8249
® 'OZ'E

. 1244

¢ ERRFPY,

' SSPRORG

1514y PAGE 9

JPIRA

)IFLOATING POINY TRAP

JSTART oF CQOE (MAY WAVE Ty CHANGE,

] DEPENDING UPON ATTACHED UFVS,)

J
I GENERA| ASSJGNMENTS; VARIABLFS, G_nBALS, ETC,
)

} e=REGISTER ASSIGNMENTS

X0

X4

%2

5X3

X4

1§'4-]

X6
X7

I
} »=DEVICE REGISTER CONSTANTS

}

TKS
K8

TPS

© TP

PRS

PRA

PPS

PPB

LPS
\PB

8177%60

8477562

2177564

8177566

8177552

2177552

8177554

8177556

8177514
®177%518

}

} ==GENERAL COQNSTANTS
}

a1y

P12
eyé

pLS

240

8477776

8140
=200

" 340
8477775

8477776

©177777

JPRIORITY LEVEL 3

JUSER SYM, TABLE FLAG FOR SCALAR

IFLAG FOR MUMERIC ARRAY VARJABLE
JFLAG FQR STRING VAR,
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304 }

305 } «=USER AREA STQRAGE CEL{ OFFSETS
306 )

307 LI TTET] sYMBgLS ® ] JCANTAINS ADDR QF THE FleST SYMBOL
328 7060002 LIMIT s SYMBOLS+2 JCONTAINS AQUR OF WIGHEST W0 OF USER AREA
3e9 90004 POL ] LIMITe2 JCONTAINS ADNR QF EMPTY STaCw
310 200026 PDSIZE = PO +2 JCONTAINS LOW LIMIT OF STACK
314 20000 ARRAYS = POSI2E+2 JCOANTAINS ADOR OF WIGHEST WORD OF AKRRAYS

312 200042 HIFREE = ARRAYS#2 JCONTAINS ADOR OF HIGHEST FREE WORD

313 7000414 LOFREE = H{FREE+2 JCONTAINS ADOR OF LOWEST FREF WQRD
314 7000416 CoOE » LOFREE+2 JCONTAINS ADOR OF INTERPRETIVE CODE
315 799020 LINE . CODE+2 JCONTAINS ADOR OF USER LINE RUFFER

316 7000922 VARSAY & LINE®2 JVAR SAVE FQOH ASSIGNMENT
317 200024 SS{SAVE = VARSAVe2 1SSL SAVE FOW ASSIGNMENT

318 200026 SS2SAVE s SSY{SAVE2 }SS2 SAVE FOR ASSIGNMENT
319 200230 LINENO = SS2SAVE+2 JCONTAINS THE LIME NUMBER
328 290032 GSBCYR = LINEND+2 JCONTAINS 334DEPTH QF ACTIVE GOSUBS

323 200034 COLUMN = GSBCTH+2 JHAS ADDW OF COL CT FOR CURKENT ODEV

322 PB0236 CLMNTIY = COLUMNS2 JILAST TTY COLUMN TYPED

323 n90p49 FACY . CLMNTTY#2 JHIGH ORDER FLOATING VALUE
324 200942 FAC2 » FACL#2 1LOW ORDER FLOATING VALUF

325 000044 ROSAVE = FAC242 JPLATE FOR R@ WHILE IN FPMP194

326 00846 R1SAVE =« ROSAVE+2 101TT0 RY
327 200050 R2SAVE = RLSAVE+2 }01TT0 R2
328 200032 RISAVE = R2SAVE#2 )01TTO R3

329 200094 R4SAVE @ R3ISAVL+2 101770 Re
330 200056 T4 s R4SAVE+2 JSHORT TERM TEMPORARY

334 200060 ] s T4e2 101770

332 720062 T3 ] T242 10170

333 290064 RNOY s 7362 JH1STORY OF HND

334 220086 RND2 * RNDY#2 101770

335 202870 RNOCY » RND2+2 IRANPOM]ZER

336 200872 LOSTR & RNOCTe2 JLOW LIMIT OF STRING SYORAGE
337 "00074 HISTR LOSTRe2 JHIGH LIMIT OF STRING STARAGF

338 } e=THESE NEXY TWO MUST BE LO BYTE AMD Wl BYTE, RESPECTIVELY,
339 )} OF SAME WORD

349 200276 ooey . H]STRe2 JOUTPUYT DEV CODE (TTYs®,PYs2,LPz4)

341 2000277 IDEV . 0DEV+Y } [NPUT DEV COOE (TTYsQ,PR82)
342 P00400 TPHD s 00EVe2 JHOLDS START OF TELEPRY AUFF HOR

343 7894102 KBu0 ] TPHDsE JHOLNS START OF XBD BUFF HOR
J44 000404 ECHOSP = KBHD*2 JANDR OF NEXT ECHO CWAR ([F MONe®)

345 200496 CNEFLG » ECHOSP42 j1eC! FLAG, NONe@ IF PENNING

346 200107 CNOFLG = CNCFLG*L 1190 FLAG, DITTO

347 200410 FILLCO = CNOFLGeL JIFILLeCQUNT
348 290144 FILLNO @ FILLCO+1 INO OF FILL CHARS

349 LI TIRY FILLGH = FILLNOey 1CHAR REFORE FILL
350 Ae0LL3 SPARE @ FILLCHeY } [SPARE BYTE]

354 )
352 } e~l/0 BUFFER HEADER OFFSETS

353 }

354 200000 BSTRY =2 J(RL) STARTY of BUFF,

355 "80002 BEND 52 JBEND(RY) END OF BUFFER

356 200004 BGETY L JBGETI(RYL) FIRST GET POINTER

357 200006 8GET2 %6 1BGETZ(RY) SECOTMD GEY PTR,

358 390010 8PUT 210 1BPYT(RL) PUY PTR,

BAS|CL MACX11 V321 22eMARe73 15144 PAGE 13=1

359 300012 BFSPEC =32 JBPSPEC(RL) SPECIAL WORD v USE PARTIr, TN DEV.

360 ) .

gcé ) 2=SYSTEM VARIABLES
6 !

363 2090400 MP0QCQ CLMNPP} ,WORD B JPAPER TAPE PUMCH CoLUMN PoSiTIQM
364 000402 7300000

363

CUMNLP| ,WORD @ JILINE PRINTER COLUMN POSITION
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366 )
389 

. } e~ SYSTEM TOXEN DEFINIT]ONS

R 1Y ] )
369 )
379 020223 Egls 204 IBEGINNING oF SEAYENCE ysSED BY 'KEywDS! AND ‘TABLEL!Y

37% 200292 ENOs= EOLeY :
372 200203 ,FORs (ENDe¢}

373 200224 60SyBs ,FOReY

374 789249 ,60T0s ,GOSUBe}

375 nRo2o6 I1fs ,GOTOt
376 000207 INPUYS | [Fey
377 neB210 ' LETe INPUT+y

378 nPP21y JNEXTe LETey
379 290212 +PRINTs NEXTs}
389 P00213 (RETURNS ,PRINT#1

381 2008214 ,SP0Ps RETURNey
382 200245 +OiMs 1 STOP+y
383 A0R2LS RANDOM= ,DIMs]

384 A0Q217 JRESTORS ,RANDOM+4

385 290220 s REM2 +RESTOReY

386 P0022¢ +DEFs REMey

387 Pg0222 READs ,DEF+}

388 99223 +O0ATAS READeY

389 A00224 1CALLs ,DATAet
399 200223 EOFs CALL®L JEND UF SEQUENCE USEN RY (TABLEL!

393 200226 +AMPERSs(EQF ¢}

392 0909227 ,UPARROs ,AMPERS®4 |BEGINNING OF SFQUEMCE USED BY rTABLE2! AMO OPR PREC,
393 220230 1STARs ,UPARRO¢Y
394 200233 ,SLASHS ,STAR+1

398 2008232 1 PLUSS SLASHel
396 oR9233 1 UNARYR ,PLUSe1

397 200234 +«MINUSs UNARYes]
398 200235 JTERMZ MINUS+1;END OF SEQUENCE USED RY (TAHLE2/

399 290236 (SEMIs TERM#+4

400 290237 (RPARS SEM]+4

403 000249 108 (RPAReY
402 000244 ,STEPE ,T0et

403 90242 y THENS STEPeY

424 200243 (COMMAS THEN®Y

405 700244 yLE® (COMMASY

406 000245 JELS 1bEeY

497 200246 ,GEs 1ELoL

408 080247 EGs 1 GE®4

429 2002%90 NEs 1EGey
419 2002234 ENS ¢NEey

413 2002%2 LT (ENeq
412 300293 68 1LTed

413 000254 EQs 16Tt JEND UF SENUENCE USED RY QPERATOR PRECEDENCE

414 2008295 yLPARS [ EQe}

417 000256 ,DQUOTs ,LPAReY
416 200257 ,SQUOTs ,DAYOT+Y

417 200260 COLON 5 ,SQUOT+4

418 30082634 POUNDs ,COLON#L

419 no0262 FN8 , POUND@1
4290 200263 (RNOL® ,FNey JBEGINNING OF SENUENCE USED HY (TABLES!

BAS]CL MACX1i yeal 22oMARe?7 1543 PAGE 131el

423 090264 1RNOs (RNDL#L

422 220265 +SIN® +RNQ e

423 nQ0a266 ,COSs= 1 SINGY

424 oRges? 1 SQRs 1C0Se1

425 7002790 (ATN= 1 SQReL
426 20027} EXPs 1 ATN®Y

427 7909272 1L0Ga EXPey
428 780273 ,ABSs 1L0GeY

429 APA274 INTs 1ABSY

430 200273 SGNs P JNToY .

433 2822746 ' TABs +SGN&}
432

433 1 {FNOF SNOSTH

434 200277 1RENs TABey

435 e300 1ASCH 1LENSY

436 20930y ,CHRS3 ,ASCey

437 2230392 ,POSs CHRS+1
438 200393 SEGs POS+}

439 208324 yYALS 1SEGeY

449 200325 ,StRs (VAL®L JEND OF SEQUENCE USEN RY [ TABLES’

443 200306 yLISTs (STRei JBEGINNING OF SERUENCE USED BY /TARLE4!

442 ENOC
443

4a4 .*FDF SNOSTR

445 ,L1STs ,TABey

446 ENOC

447

448 ep0307 yRUN® L 1STet
449 2902310 (SAVES | RUNei

459 900311 1O Ds 1 SAVE+L

453 09342 + SCR= 10L0eY -
452 ¢oe3L3 ,CLEARs ,SCRe1 JEND OF SEQUENCE USED BY (TAHBLE4! AND (KEYWDS!

453 n20374¢ JFLITs 376
454 320375 101748 375

455 728376 JILIT28 376

456 290377 ,TEXT 2377

457
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4s5p

459

469

461
462

463
464

465

466

467

468

469

479

473

472

473

474

4795

476

477

478

479

689

48y

.82

483

‘84

485

48

48

488

489

499

491

492

493

494

495

496

497

498

499

500

504

582

583

S04

55

506

597

508

539

519
511

512

BAS]CL,

513

514

515

516

517
518

519

520

523

222

523

224

525

226

527

328

529

339

231

532

533

534

535

536

MACXx11

000404

200405
Pe7%406

200407

000412

000411

900412

000413

ge0el1d

oemaLs

po0416

200417

AeDe20

000423

P2P422

000423

200424

200425

900426

00427

P00439

000434

200432
000434

ABO435

220437

000449

P03442

000443

000445

pB0446

000450

000454

202453

200454

200455

00456

pe0457

poBe60

000464

poB462

200463

paB464

000463

000466

000467

200479

000474

00472

MACX11

goo4e73

000474

000478

2004786

200%02

2008503

2005026

002587

200514

287518

208516

2003522

p20%23

pgasay

oe0530

2208535

2080536

000544

ABa545

20532
nBP553

200554

299562

080563

208570

200573

2008572

poBede

pooeny

280606

e230687

Po0619

020613

200614

200620

922621

308626

aoQe27

200634

20N8635

00P642
200643

P2D64AS

200646

ogoes52

200653

200656

#0657

Je0663

pPo664

200670

200674

poBe73

pR0e76

vozl

veas

295

139
237

742514

210

111

7

752401

22eMAR7J3 15) 44 PAGE 12

}
} seXEYWORD TABLE

J ,

} ENYRIES ARE OWDERED RY THEIR FREQUENCY oF
) OCCURRENCE, ALPHA KFYWOPDS START AT /KEYA!,

)

KEYWDSI ,ASCll et
,BYTE ,PLUS

(ASCIL e

BYTE MINUS
(ASCI] ree

WBYTE ,STaAR

(ASCIL 174

«BYTE ,SLASH

(ASCLL re
,BYTE ,UPARRO

JASCI1 f (!
BYTE LPAR )

(ASCIL )¢
,BYTE ,RPAR

JASCIT 1\
,BYTE (EOL

(ASCIT 8¢
\BYTE AMPERS

(ASCIL 1§/

,BYTE SEMI!
'ASCIL 7yt

,BYTE ,COMMA

(ASCIT 1wy

(BYTE (LE
974 (ASCI] reg

«BYTE LE
JASCIL 1Ds

,8YTE ,GE

276 (ASCIL 18)¢

,BYTE

(ASCIT ¢
4 ,BYTE NE

U774 (ASCIT 1O¢
BYTE NE
JASCIT r <)
BYTE 7
(ASCIL D/

BYTE ,GY
1ASGIL rud
,BYTE L EO

(ASCIL ¢

«BYTE QeyoY
(ASCIL miw

'BYTE 30U0T
JASCIL r ¢
,8YTE ,COLON

(ASCIL twit
) ,BYTE ,POUND

(ASCIL /(!

22sMAR@73 15141 PAGE 12e%

+BYTE ,LPAR
JASCIT )
,BYTE ,RPAR

220124 KEYAS JASCIT PLET ¢ }ISTART QF ALPHA XKEYWORDS

1BYTE 1LET

620106 (ASCIT IF
BYTE [F

020117 047524 ,ASCI1 ¢GO TO

\BYTE ,GoTO
@20122 yASCI1 fFOR !

,BYTE ,FOR

047524 049 (ASCIL ¢ TQ ¢

- ,BYTE 10

252130 249 JASCII INEXT ¢

,BYTE NEXT

042510 020116 'ASCIT 7 THEN ¢/

BYTE ,THEN

252123 ©05018% (ASCI1 ¢ STEP !

,BYTE ,SYEP

852923 020102 ,ASCI1 rGOSUB

(BYTE ,GOsuB
952185 @25112% (ASCI1 YRETURNY

.BYTE 'REYURN

052520 0220124 (ASCIT ¢ INPUT ¢

yBYTE [ INPUT
P44%22 252116 JASCI] *PRINT

.BYTE ,PRINT

115 1ASCI] rREM!

,BYTE ,REM

p20106 (ASCII /QEF ¢

,BYTE QEF

040505 020104 (ASCI1l (READ

\BYTE ,READ

052101 Q20101 (ASCII rDATA ¢

,BYTE ,DATA

BA6101 Q20114 (ASCIT (CALL !

BYTE ,CALL

116 JASCIL (FN!
(BYTE ,FN

g24104 +ASCI1 /RND(!

BYTE . RNOL

042116 (ASCI1 fRNDY
,BYTE ,RND

047111 25@ (ASCIT rSINCY
BYTE | SIN

p24123 yASCIl tQOS(!

,BYTE ,COS

251121 LT 'ASCIT1 ¢SQR(!

BYTE ,SOR

224110 (ASCI1 CATN(!
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364

545

566

567

o068

569

379

574

572

373

574

575

976

377

578

579

o580

584

582

583

584

585

586

s87

588

BAS]CL

617
618

619

629

621

MACX11

320702

220703

pgoere7

202719

200714

208715

gem72y

008722

peR726

gen727

204733

200734

2ge749

000743

202745

000744

000732

2BR753

oBB760

p0076}

000765

000766

200773

20a774

epio00

201001

2p1206

geiee?

201213

001014

oo1g22

201023

BP10926

201934

2010235

8940936
aP1042

201043

POLB46

01047

221053

201054

#01057
291069

201064

201065

201279

Av1271

301074

A01875

291100

MACX13

201101

veai

k79

vaay

22sMARS73

050130

024107

054502

324124

047407

224102

047105

224103

251119

254517

022107

824114

251124

046513

042116

105

9523123

250117

242116

B5L511

116

042526

042314

251103

042514

22eMARR73

259

g0

024044

930

p24044

240

046547

851147

124

15144

15144
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PAGE 12e3

,BYTE

LEVEN

,EOT

1ATN
Exp(

'W06¢(!
606

t ABS(!

,ABS

tINTC?
INT

'SGN(!

« SGN
ITAB(!

\TAB

SNOSTR

tWENCH

vREN
1ASC(!

RANDOMIZE/

y RANDQM

'RESTORE¢

+RESTORE

1ST0P1
,ST0P

tEND!

JEND

"LIST!

1137

RUN
'SAVE!
' SAVE

,SCR
PCLE!

¢ CLEAR

[ JEND OF TABLE FLAG



BASICL

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

649

643

642

643

644

645

BAS|C|,

646

647

648

649

650

653

652

653

854

855

656

657

658

659

660

661

662

863

664

865

666

667

668

MACX11

SN

N
291102

891106
pBL112

801116

201122

901126

P01132

P01136

MACX13

201140

301144

2281150
3091154

001160

201166

281172

PR1176

291229

201205

091206

201212

201216

gpRL122%

801222

veal

216705

016506

293063

204747
2165026

004767

204787

090402

vozai

004767

216506

205065

203065

212765

2602565

204167

8138
pe2522

gee

216506

004167

215

paQ

205065

220MARe73

2900006

P00004

080104

207366
Po0004

014422

087044

22eMARD7J

007344

LI TL

280106

P@80e76

090936

0o8Q34

016254

212

042103

og0o0De

216234

vi2

2008076

0000834

134

12

15141 PAGE13

) SOURCE FILE #2
IR XXX XX XXX XXX TSI Y2 YRR XYY YRR YYIYYYY YT X 2 ¥ )

] 9000200080000 00000000800083080000000000003000800000

joscencccanas YT YYYYY

joasacsssense MAIN FLOW RQUTINES 8000080000

jessesnsenssse 202000800000

100008000000 08080800000 0003000 0R000008000000000000

j 2000000 RRBERNCRDBINDRNRB0000000200803 002000000000

}

} STARY * PRQGRAM STARTING polNT

STARTI MoV USRAREA,RY

MOV POL(RY),SP

CLR ECHOSP(RS)

JSR PG,BUFCLR JCLEAR QUY ALL 1/0 RING AaUFFFRS
SCRATCHIMOV POL(RS),SP

JSR PC,INLTSCR

CLEAR} JSR PG, CLNVARS

8R READY

15141 PAGE 14

o ccnoe - -

jgeccccacee cocvee . cesescvesccccnenccsne

)

} READY = PRINT ¢READY/

)

READYD1 JSR pC,BUFCLR tCLEAR ALL 170 RING RyFFFfks

READY) MOV POL(RD),SP

eLR CNCFLG(RS) j1eC! AND fe0f FLAGS

CLR ODEV(HS)

MOV SCLMNTTY,COLUMN(RS) ISET TO COUNT TTY COLUMNS

A00 RS,COLUMN(RS) § NOW
JSR Ry, MSG

(BYTE CR,LF
(ASCI1 /READY!

yBYTE 2

EVEN
READY2] MOV POL(RY),SP

JSR R1,MSG
8YTE CRyLF,LF

'BYTE 2

EVEN

I0INIT) CLR ODEVIRSY) JCLR ODEV AND JDEV BYTES [N NLSER AREA



BAS]CL

669

670

871

672

673

674

675

676

877

678

679

689

681

682

683

684

685

686

687

688

689

690

694

692

693

694

695

696

697

698

899

700

701

722

703

704

785

706

787

708

709

710
711

712

713
714

715

716

747
718

719

720

724

722

723

BAS]CL

724

725

726

727

728

729

730

734

732

733

734

735

736

737

738

739

749

741

742

743

744

745

746

747

748

749

750

753

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

MACX11

2901226

01232

221234

201242

081244

201259

801254

891256

294260

081264

01266

201279

ge1272

2041274

281276
2913029

001304

goL3086

apL312

201316

201320

291322

01326

281330

goL334

201336

PB1342

201346

081350

01354

01356

291360

901362

901364

PR1366

801379
201372

804376

2014020

291402

NB1404

PB1406

201412

901416

po1420

201422

001424

MACX11

001426

201430

POL432

001434

001449

2041442

201446

201452

801456

281460

201462

201464

801466

201479

801472

201474

081476

281508

0015022

201504

204506

201512

301516

001529

P01522

201524

001526

A01530

891532

201534

381536

301549

001542

201544

301546

791550

381552

201554

291556

201569

201562

001564

281572

381572
291574

301576

301600

201604

391606

201612

381614

201616

391629

301622

201624

veal

204787

103906

127527

204336
320167

224767

209201

A10146
216504

160116

112129

100417
90320

152129
2641500

21027

193013
234503

Q21627

204013
205016

208960

n2Q427

195765
821334

200167

2047687

210124

1241237
0041452

114193

120779
295201

220323

1521083
061503

24327

193364
821013

104357
021936

204767

12{127
pRL427

110193

188774
205221

voal

200323

152123
261503

221327

103362

1627023
214509

p163%02

224004
101403

22409

104004
LT B

22%722
28583022

283370

160401

00040}

203001
161694

216500

216522

24204

103404
160132
388720

798322

783372
208704

100433

294595

210402

764602

3109203
#60193

112322
720315

193775

188742

2014904

20582082

030227

2p449y

19%p22
010215

0342322

320365

103774

710265
2004901

dgsp22

32902183

183775

200453

2311509

22eMARe73

014792

00POL6 ©PY225

017604

220236

000020

17777%

220016

Q0803

agope2

cooee77

200500

017622

po0e225

177775%

2175%6

ogpeees

22eMARe73

177775

o002

np0Qe4

op0R32

000004

200032

2eo00}Y

2pools

ope214

15144

15141 PAGE 15
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)

)} EDIY =

DIty JSR
8CC

cMPB

BNE

JMP
EDITLE VSR

INC

MOV

MOV

sys

mMQVv8

8M1}

SWAB

BlS8

A00

cuMpP

BHIS

MOV

CMP

BNE

CLR

CLR

BR

EDIMMEDITSTS

SNE

JHP

EDYSKIP1JSR

EDYSRCHIMOV

CMPB

8EQ
Movs

M

INC
SWAB

8138

AGD

cMP
BHIS

CMP

BH]

BN

EDIPASSIJSR

cMPB

8EQ

MQVB

BM!

INC

SWaB

81s8

ADD

CMpP

BH1S

SuB

MQV

MOV

EDICHGY CMP

B80S

CMP

BH]

CLR

TSty
OEC

BGY-

EDIOVERISUB

8R

EOIPUYTI CLR

sy8

MOV

MOV

EDIMODFICMP

BLO

sy8

ST

DEC

8GT

TST

BM]

BEQ

EDICONTIMQV

ADD
MQV

ADD

EDIMOVEIMOVS

Cup

8,0

TST8B

BEQ

INC

aly
BE®

CLRB

MOV

MOV

CMP

aL0

MoV

8R

B8R

EDIGROWIMOV

PAGE 315=%

PC,LINGEY

EDITL

®CODE(R5),#,EOF

READYW

DEVERR

PC'TRAN

R

Ri,«(5P)
LINE(KS),Re
Ry, (3P)
(Ry)Y®RD

EDIMMED
R®

(RL)&RO
(RS ), KO

‘RU"‘|SCALAP

EQ|MMED

CODE(RD), Ry

(SP),#3

EQISRGH

10EV(R5)
EOIT

IMMED

PC,SK|PEDL
Ry, R4[}

(RY),#,EOF

EQIPUT
(RY)R3
EQISK]P

R
RS
(Ri’#,RJ

(R3),R3

EDISK]
(R3), (R3)

EQISK]P
EQIPVTY
PG,SK]PEDL

(RY),#,EOF

EDJQVER

{RY) )R
EDIPASS

R3

R3

(RY)*,RJ
(R5) 13
(R3),#,SCALAR

EDIPASS
#2,R4

POL(RS)RO
GSBCTH(RS),R2

(R@),R4

' *10
(RE) Ry
4

(RO)
(RB)e

R2

EQICHG

R4,R1

R3
(SP) Ky
POL(R®},R0

GSBCTR(RS),R2
(RQ),Na
o4

Ry, (RD)

(RE)»

R2

EDIMOOQF

R 3
EDIGROW
EDISAME

R4,R2

($P) K2
R2,R3

R1,R3

(RI)+ (R2) 4

R3, (R3)
EOIMOVE

“(R2)

R2, (R%)

(R3)*y (R2)%
R3,LOFREE(RS)

, 96

RZ,LOFREE(RS)
vd

'

(R2)+
R2,R3

o4

EQ1SANE
(R5),K

ARRAY SPACE,

(R3),#,SCALAR

SK|P

GEY LINE, TRANSLATE INTg TOKEMS, ANM MgvE LINE INTQ

USER CODE SPACE, WITH ALL ENTRIES MADE [NTO USER

SYMBOL TABLE, AMD STRING SPACE,

INORMAL INPUT LINE

JCHECK EMPTY PROGRAM

JNA, RETURN TO TTY NPUT

JYES, NDEV]CE NOT REAOY

1[F THFRE ARE ONLY J BYTES TREN THE ([ [INE

1CONATINS LINEND,CR AND “EANS DELETE,

J IGNARE MM STMTS FROM NONeTTY

JR® POINTS TO LINENO OF THE “EW L[NE,

J2(5P) CONTAINS LENGTH QF THE NEW LIME,

}IF A LINE 1S CHANGED WHICH IS

JREFFRENCED BY TWE READ POINTER,AN F*

JPOINTFR QR A GOSUR POINTER THEN THAT

JIPOINTER MUST BE CLEARED

JRL “OW 3 #CWARS TQ CQONTRACT,

JALL REFERENCES BY THE READ PQINTER
JWHICH REFER TO LINES WHICH ARF MOVER

JBECAUSE OF EODITING MUST HE RELOCATEN

JR4 VOU = ADDRESS AT WHIMH TN INSERT,

IMOVE NOWN THWE CODE,

1R2 NOW POINTS TO BYTE AFTER THE ,EOQF,

JR2 VOW HAS THE NEW START NF THE SYMTAR,

JMOVE DOWN TWE SYMSQLS,

JCLEAR VACATED STRING ST2RAGF TQ ZEROES,

"
,
e



BAS|Cl,

779

780

781
782

783

784

BAS{Cl

834

833

836

837

838

MACX11

001626

284639
291632

204634

204636
pELo4D

P21642

201646

2016359

04654

201669
201662

201666

281679

91672

801676

2001700

201704

8047192

g81712

801716

2981722

001724

201726

004730

921732

901734

PPL736

201749

201742
201744

g01746

904759

894732
ga1756

201760

091762

201764

281766

204779

p8L772
201776

202000

282902

002004

op2086

92010
202012

0020214

g02029

gp2922

MACX13

02824

02239

002934

202036

vaaly

185749
gai40y

93200

160109

010003
299203

0427233

164503

2665023

220365

104402

200167

2303023

299722

020265

103405

2047487

n2p265

1033484

916502

910365

00040}

014243

020215

101375
PL0315

193043
910002

260109

000401

114042
Q20004

104375
216500

3104031
232602
28040}

112924
209322
992375

124127
2901417

114102

1090412
520

00302

152102
2643502

022227

193003

210112

voai

162712
204767
00756

200167

229MARe7}

gp000}

goople

poopiz

0208712

200972

221254

200872

opeels

o08014

200029

poeaas

177775

22eMARe?73

goopee

217134

177104

15141

15144

PAGE 3152

8

ERROVL yMP

EDIROOMIMOV
MOV

8R

EDIMVYPIMOQV

CHP

8

EDIRLCBICHPS
: Bgo

MOve

aM]

INC

SWAS

PAGE 15e3

sus
EDIRLOCIJSR

BR

EDQJMP| JMP

o(RE)
, o4

Rg

R, RE

AD,R3

RS
#3,R3

(R3),R3
LOFREE(RS),R3

RS, HIFREE(RS)

| 6
ERRQVE

SNOSTH
RY 4 H2

(R2)e
R2,LOSTR(RS)

EOIROOM
PG, UPHACK

R2,,0STR(RS)

ERROVY

OFREE(RS),R2

3. LOFREE(RS)

1 ¥4
*(R2),=(R3)

R2, (RS
EQIMVYP
R3, (RD)

«(R3)
RO, R2

RY,RA

94
=(RQ),e(R2)

1 R4

04

LINE(RS),Rp

R4,RY
(SP)+,R2

04
(RP)e,(4)¢

R2

0d

(Ry),m,EOF
EQIJmP
(RY) R2
EQIRLOC
R
R2

{Ry)e;R2

(RS),R2
(R2)+,# ,SCALAR

EDIRLOC
Ry}, (R2)

.ZQ(RZ’

PCySKIPEDL
EDJRLCS
EDIY

JRA NOW POINTS PAST THE NEW W]GHEST AYTE

JOF CODE,

JR3 MOW HAS THE NEW START OF SYMTAB,

JRY VOW WAS THE NEW VALUF AF LOFREE,

JICHECK TO SEE THWAT TWERE |S FNOUGH

JCHECK TO SEE THAT TWE SPACE THAT WILL
1BE USED 1S NOT OCCUPIED HBY STRINGS

INO, MOVE THEM yP

$TRY AGAIN

JMOVFE UUP THE SYMTAR,

JCLEAR THE POSSIALY USED FILLER

JR® MQOW POINTS PAST OLD WIGHFST BYTE
JOF SYMTAB,
JMOVE U'P THE CODE,

IMOVE YHE NEW LINE INTO THE £ODE,



BASICL MACX1l veal 228MAR® 73 15144 PAGE 16

839 ’,Qooficcooéccogocnguooo-oq;o-oéo--i---é.oooonogooninooéocoqc-
849

:‘é ) IMMED o [MMEDIATE MQOE GoMMANDS
. 

; 
0

843 I Do IMMEDIATE oNLY GoMMANDS (RN, LlSY) SCRATCH, CLEAR,
Bae } SAVE, AND OLD} AND SET UP DTHERS (UN=NUMYERED) FOR
845 } EXECUTE,
846 }
847 002942 212600 IMMED} MgV {SP)*RD JRZ NoW HAS # BYTES AN IMpUT LINE,
848 002944 0205065 0200C78 CLR ODEV(RS) JTAKE ONLY TW]S [MMED, CAMM, FROM NOMeTTY
849 002050 Q16594 00006 MOV POS]ZE(RS),R4

850 202054 0216521 00gP029 MOV LINE(RS),RY
851 002260 29%362 CLR R2
852 002062 151102 81ss8 (Ry) K2
853 002064 162722 020306 sys #,LIST,R2
854 002073 206392 ASL R
855 002972 020227 0QpoRiL2 CMP R2,8TBL4ENNTARLFY
856 202076 101012 BH] IMMSTMT
857 0202100 162722 0Q00PR2 ADD #2,R2
858 Q2104 760722 ADD PC,R2
859 002186 061207 ADD (R2),PC
869 002110 0200162 TABLE41 ,WORD LIST»]ABLES
863 002112 000206 WHORD RUN=TABLE4
862 092114 200124 {WORD SAVE=TABLE4
863 0202116 202062 JWORD OLDeTABLE4
864 02092128 177912 WWORD SGRATGH»TABLE4 j(IN (START! CODE, ABOVE)
865 092122 177922 TBL4ENDI WORD CLEARe®TABLE4 JCIN /START! CODE, AROVE)
866 0R2124 260100 IMMSTMTADOD R},RO
867 002126 020065 020016 CMP RO, CODE(RY) JSEE IF AN ‘EOF! CAN BE FIT AN THE LINE,

868 092132 1093402 8,0 , *6
869 002134 0200167 020034 JMP ERRTRN
8790 022440 112719 0890225 MOVS #,EQF; (R])
871 0202144 212763 177775 200030 MOV #,SCALAR, (INENO(RS)
872 202152 P95268 DPOPI6 CLR CLUMNTTY(RS) JRE=SEY ALl COLMN £QUNTS
873 002156 Q89887 176216 CLR CLMNPP
874 002162 023967 176214 CLR CLMNLP
875 0R2166 0200187 0220554 JMP EXECUTE ISTART RUNNING,
876

BASIC, MACX11 V021 22eMAR®73 15141 PAGE 17

877 ) 70LD! COMMAND
878 0P2172 216506 0Q0Q04 oLnt MOV PgL(R?’oSP jFLUSH QUT SYSTEM
879 0@2176 0204767 0213352 JSR PG INJTSCR 1SCRATEN
880 0202202 004787 006574 JSR PC,CLRVARS

881 022206 @Q4787 016722 JSR PC,SCANPND JSEAN OFF ¢ 4!
882 0202212 2024767 0Q6404 JSR PC,CHK]SET JCHECK AND SEY [MNPUT
883 0Q2216 122127 op020) CMPB (Ry)®,#,EOL IMUSY END LINE RIGHT
884 002222 201402 BEO 008921
885 082224 20016Y 0219314 JMP ERRSXS
886 0202239 290187 176772 oL0R21} JMP EOIT }TH]S POES TWE RESY
887

888 } ISAYE! COMMAND
889 202234 Q4707 016674 SAVE! JSR PC,SCANPND JSCAN OFF tgt
890 002240 0204707 0DQ6444 JSR PC,CHKOSET JCHECK AND SETeUP OYTPUT
891 0702244 120227 0Q00@2 CMPB R2,#2 JILINF PRINTER?

892 0202250 903434 BLE LISTSV INOY LIST TAKES QVER
893 0022%2 004167 015222 JSR Ry, MSGOOEV JFAR LPYT, START W/ 2 FORMeFEFDS

894 D@2256 L4 214 g2 yBYTE FF,FF,0
895 092262 EVEN
896 (02262 304767 (214316 LISTSVI JSR PCsLSIPROG
897 002266 JIP0167 176452 JMP READY

898

899 1 TLISY' CoMmmAND
900 202272 20%20% LIST INC R}
901 002274 204787 012534 JSR PC,FLINE
992 002329 193770 8CS LISTSY
903 002392 0231293 MOV (R2),RY IGET ADDKR OF CNDFE LINE
904 (02304 291766 BED LISTSY } 1P UNDEF, NORMAL LIST
905 222306 204767 014276 JSR PC,LSTLOOP JLIST PARTIAL PROGR
906 2282312 300167 176626 JMP READY



BASICY,

908

999

910

911
912

913
914

915

BASICL

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

9890
981

982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1204

1005

1206

1007

1208

1209

1010

1011

1912

1213

1214

1015
1016

1917

MACX1i

292316

822322

02326

222339

9092332
PR2334

BR2336

082349

@D2344

PB2346

992332

002354

2823689

282362

g82366

982379

002374

202376

9024080

002404

202406

902410

202412

002414

002416

902429

PR2424

002426

202439

002434

PB2436

202442

002444

02446

202459

pD2452

0092454

992454
po2462

P02486

202479

202474

PB2476

82508

2092502

202506

202510

202514

02316

982529

982522

292524

202526

282539

MACX1Y

202534

292536

002542

0282544

082346

pe2552

892554

292569
082364

902566

202572

202574

a02%76

902609

202606

002614

202620

292622

202626

282632

02633

902634

092636

2644

22642

202646

292659

2226852

pB2656

02669

082662

AR2666

382679

202672

022674

802700

Ag2704

p082719

202714

eg272¢

302724

392726

veai

0084767

016504

112102

180436
208392

1521092

961502
314265

112102

120227
PO14L5

120227
204530

1208227
0015024

120227
2941537

203303
204767
208759

1312102

100386
ope302

132162
261502

122127
0011990

28%003

129427
POL 406

122127

094971
111103

100467

280303
099204

152103
912704

122127
204423

124127
294054
2095221
20%904

124127
20{406

122127
201044

111104
100442
200394

289223

152104

122427

voal

0010834

024227

201434

002493

3209762

10092%

204767

122127

204719

124127
29402195

299223

080633

216565

152765

122127
281642
2004167

200004

042111

gee

opcene

042113

goe

122127
204372

1121922
166502

208742

794365

122127

2043682
2108112

200642

209065

309%067
nILITY

216504

016501

121127
2049019

204167

223MARe®73 1514y PAGE 38

} JRUN! COMMAND

006460 RUN JSR PGy CLRVARS
ooPeP16 MOV COOE(RS) ,RY

DINLOOPIMOVE (Ry)e R2
oMl O I MNONO

SWAB R2

81s8 (Ry )+, R2

ADD (R3),R2
002030 MOV (R2),LINENOG(RS)

Hova (Rl"'flz

o90215 DIMNONQICMPS R2,#,0IM
BES DIMGOT

0009223 cMP8 R2,8,0€F
REQ GOT

gooald cMPB R2,#,RANDOM
BEQ RNOGOTY

Po022% o} 1 4] R2,#,E0F
BEQ DIMDONE
0EC Ry

916564 DEFOUN}) JSR PG«SK]PEOY
BR oimMLOQP

DIMGOTY MOVE (Ry)oR2
Ml ERRDIM
SWAB R

a1se (R{)#,R2

ADO (R9),R2
200255 cMPB (Re)e,» ,LPAR

8NE ERRQIM

CLR RI

0902375 cMPB (Ry),®,IL1YY
BEQ ALLOCY

02909376 CMPB (Re)e #1172
BNE ERRD (M

MQv8 (RY),R3
BM! ERRDM

SWAB R3

ALLOCL1 INC R
CRE ] (Re)*,R3

177777 MOV #oy, R4
000237 CuPB (RL)*;#,RPAR

8EQ 00ALLOC

008243 cMPB w(Ry) #,COMMA
@NE ERRDIM

INC RY

CLR Ré

P20373 A 1) (RL),8,IL1YL
8EQ ALLOC?

200376 cMPB (RLYo®, IL1T2
BNE ERRDIM

MOVB (RL) R4
8M] ERRQIM

SWAB R4

ALLOC2} INC R
#8158 (RL)+Re

00237 CMPB (Rey)#®,#,RPAR

22uMARe73 15144 PAGE 418e}

aNE ERRDIN
177776 DoALLOCICMP {R2))# ,NVAR

9E0Q ERRDIM
8LY DIMSCLR

200004 TSTY 4(R2)
8Py ERROIM

pe5230 DIMSCLR1IJSR PGsALLOC JVAR(R2),SS1(RY),S552(4)
200243 cMPB (RyL)®,#,COMMA

sgoe DimMGOT

ggozgey CMP8 w(Ry)y#,EQL
SNE ERRQIM

INC R1

#R D IMLOOP

JRANOOMIZE STATEMENT
P00072 ©OQV064 RNDGOTY MOV RNDCT(R5) ,RNNL(RS)

f020P1 000064 8]s8 83, RNYL(RY)

209201 CMPB (Re)e #,EOL
BEO olMLOOP

207716 JMP ERRSYN

ERRDIMy JOY

, IFNDF SLONGER

115 'ASCI1 ¢ JDM!

ENOC
, IFOF SLONGER

'ASCIT tJLLEGAL ONY
ENDC

yBYTE 2

+EVEN

ERRDEF1 JOY

+ JINDF SLONGER

10¢ 'ASCIT \]|DF\
ENDC
« 1FOF SLONGER

WASCIT ¢ ILLEGAL OEF/

,ENDC

BYTE 2

JEVEN

080262 OEPGOT) CMPB (Ri)e m,FN
BNE ERRODEF .
MOVB (Ry)*;R2

200004 AD0 POL{RY)R2
TSY (R2)

BNE EKRDEF

00255 cMPB (Ryye,#,LPAR

BNE ERRDEF
MOV Ry, (R2)

R DEFDUN

2909036 DIMDONEICLR CLMNTTY(RS) JRE@SEY ALL COLUMN COUNTS

178474 CLMNPP
175472 CLR CLMNLP
o00o006 MOV POSIZE(RS),R4
PoOR16 MOY CODE(KS5), Ry

090225 CHPB (RY),#,EOF

NE EXECUTE JISTART RUNNING,

214912 ERRRUN} JSR R} 4 MSGERR



BASICL

1048
1019

1020

1921

1g22

1223

1024

1925

1026

1227

BASICL

1028

ip2y

1039

1031
1932

1933

ig34
1835

1236

1037

1038

1239

MACXL1

0082732

282735

982736

MACX11

02742

002746

92752

0827354

082760

002764

0082766

022779

032774

022776
pe3ea2

003024

23006

203210

223012

903014

923016

093929

083222

203024

223026

p230239

83932

223034

203g36

283240

203p42

203044

203246

203850

083252

203054

ae3256

203060

gP3p62
20830264

93066

2230792

203074

223276

203102

Veal

258116

oo

309167

voail

304767

109763
204404

193065
190167

112102

202935

242792

206322

220227

104115
260722

061207

177736
200330

281224

301049

204040
280372

202649

780246

291742
PB2254

BAL144

200352

177732
177732
0gig26
177732

177732

293346

177732
200974

789339

090322

152122

2615022
021227

103075

£11265

28a724

22sMARN73

122

176244

229MARe73

16222

200108

200106

176162

177609

gepe32

177775

290038

15144 PAGE 18e2

[IPNOF SLONGER
(ASCII

+ENDC

, 1FOF

(ASC11

15141 PAGE 19

\NPRA

$LONGER

fNO PROGRAM!/

READYZ

joeemsneaazae
}

} EXECUTE » EXECUTE CyMMAND LINE
)

IGNORES JSR

EXECUTE:ITSTB

8EQ

CLRB

J
NOCNCs MQvB

]

A

TABLEL} ,WORD

TELIENDI,HORD

NOTSYM1 SWAB

PGISKIPEDL
CNCFLG(RS)
NOCNC

CNCFLG(RS)
READY

{Ry)*,R2

NOTSYM }1TS A POINTER,
#8204 ,R2

R

pleCr HITY

RZ lTBLlEND-TABLFl*Z
RSX INOT A STATEMENT WORD,

PC RZ

(R2),PC JIBRAMCH THRY TaABLEY,
EXECUTE=TARLE]L
ENDeTABLE)
FORmTABLEL

GOSUBeTARLEL

GQTOmTABLEY

[FaTABLEL
INPUTETABLEL

LETeTABLEY

NEXTeTABLEY
PR!NT-TAQLEI

REYURNeTABLEY

STOPeTABLEY
[GNOREwTABLEY
IGNORE® TABLEYL

RESTOREeTARLEL

IGNOREeTABLEY
IGNORETABLEY
READeTABLEY

IGNOREw TABLE4

CALL=TABLEY

EQFe«TABLEY

R2

(Ry)*)R2
(RS),R2

(Rz;.o,SCALAa
ASS|GN NOT A LINENG,
(HZ).;XNENO(R5, lSAVF THE LINENO.

EXECUTE
By

‘
~
.
-
_
/



BAS]CL

1875

1976

1877
1878

1079

1280

1984
1082

1083

1084

1085

BAS]CL

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139
11480

1141

1142
1143

1144
1145
11406

1147

1148
1149

1150

1151

1152

1179

1189

MACX11

203104

2031192

283112
203114

023129

93122

903124

203126

PP3132

093134

893136

993142

293142
203144

203146

293159
093152

203154

ge3136

203160

203164

203166

031792
883172

003174

MACX11

203176

03209

003274

983206

203212

203212

03214

JD3216

003229

293222

2083224

283226

293232

203236

083242

303244

203246

283252

003254

Ip323%6

2932602

303262

083264

083266

203279
093274

283320
283382

83306

203310

PB3314

823316

203322

PR3324

AB33308

093332

203336

203342

283344

voal

204767

103932

012620
220027

00{4¢4

112023

112929

913702

204437

B10246

198712
204434

2100846
212346

001374

164603

262703

292422

001404

199722
20{923
2958323

veal

#01374

962706

711202
981411

310446

P10446

318546

204712

232605

212604

212603

200167
220167

200467

312623

212600

262716

d11682
200739

112102

180786

700332

152102

64592
204767

122127

204336
24787

103406

122127
AOL350

NP47687

7220611

122127

201342
204767

A00693

320165

183214

22eMAR®73

po6272

177777

0000406

000004

22eMARe73

200096

177518
p11262

207382

200006

212879

2202%4

006374

200204

213732

P0092p1

215776

0200916

15143 PAGE 22

} TCALL! STATEMENT
}

CALLY

CALLLY

CALLPI

)
CALLCK)

}

CALLMY)

CALLM2Y

CALL "PROGTM (),)

+ JFNOF SNOSTH
JSR PCIEVAL JEVALUATE FUNCTION NAME
8CC ERRSXY
MOV (§P)0,Rfl

CMP RO, #477777 JCHECK NULL STRING

BEQ ERRFNY J1YES, ERRQR

MQVB (RG)+,R3 JRI IS STRING LENGTH

MOvB (RO)#, (RM) & JR® 1S ADDR OF CHARS

. ENDC

s 1FOF SNOSTH

mMOv8 (R{)e,R2
cMPB R2,#,5Qu0T

JR2 IS GQUOTE CHAR

REQ CALLY

CMPB R2,#,0Qu0T

8NE EHRSX

CMPB (Re)o,#, TEXT

ANE ERRSX1

MOV RY,RO IR? 1S ADDR OF CHARS
CLR R3

INC R3 JCOUNT CHARS [N RJ
TST8 (Ry)e

BNE CALLP

cMPB (Ry)*,R2 JCHECK CLOSING QUOTE
BNE ERRSXY

DEC R3

BEQ ERRFNY

,ENDC

INIT TABLE SEARCH
MOV 846,12

8EQ ERRFNY INO FUMCTIONS DEFINED

MOV R2,«(5P) )SAVF ON STACK

CHECKX END TABLE
TST8 (R2)

-] 4] ERRFNY

CHECK THAT (R3) CHARS MATCH
MOV R, e(3P)

MOV R3I,e(SP)

CMPB (RA)*, (R2)e
ANE CALLNM

o] 4+ R3
aNE CALLMYLLME
CHECK THAT 4e({R3I) CHARS ARE ” IN TABLE

sys (SP),R3
A0D #4,R3
8Ly ERRFNY

8E0 CALLX

TST8 (R2)e

BNE CALLNM
DEC R3

15141 PAGE 20ey

8NE CALLME
) RETURN ANSWER
CALLX1 ADD 86,SP JPOP STACK

: MOV (R2),R2

8EQ ERRFNY
MOV Ry, e(S§P)

MOV R4,e(SP)

MoV RS, e(SP)

JSR PCy(R2)

MOV {SP)+,RS

MoV (SP)*R4

MOV (SP)#, R

JMP {GNORE
ERRFN1) JMP ERRUFN

ERRSX1) JMP E£RRSYN

} ADVANCE TO NEXT TABLE ENTRY

CALLNM3 MOV (SP)#,R3

MOV (SP)*,RQ

ADD 88, (SP)

MOV (SP),R2
aR CALLCK

b PLET! STATEMENT ROUTINE
LETY MOVB (Ry)e R2

BM1 ERRSX1 JNOT A POINTER,

SWAB R2

8188 (Ry)*,R2

AQD (R3),K2

ASSIGNI JSR PC,GEJVAR

CMPB (Ry)#;#,EQ

BNE ERRSXY INOT ENSIGN,

JSR PGIEVAL

s IPNOF SNOSTH

acs A§SSTH

yENOC

CuPo (R *9#,EQL
BNE ERRSXY

JSR PC,STUVAR

B8R EXECUTE

1 IFNDF SNOSTH
ASSSTRy CMPB (Ry)®;#, EQL

BNE ERRSX

JSR PG,STOUSVAR

B8R EXECVIE
1 ENOC

} TEQF? OR 'END’ STATEMENT
END

EOF 1 cmP Ry, COPE(RY)

BHIS JMPRDY



BASICL

1485

1186

1487

1188

1189

1190

1191
1192

1193

1194
1195%

1196

1197

BAS]CL

1198

1199
1200

1203

1202

1203

1204

1205

1206

1287

1208

12089

1219
1213

1212

1213

1214

1215

1216

1217
1218

1249

1220

MACX1Y

203346

203352

223354

283356

293362

0033686

223370

203374

8R3376

MACX14

p03402
PR3406

803410

003414

203416

923422

803424

203426

203439

293432

203436

003449

003442

23444

203446

023459

PP3452

203456

03460

P23462

203464

023479

003472

P23474

293502

03504

293506
PR351p

083512

203514

223516

2935292

203522

223826

293532

93532
23534

po3I536

23549

093542

203544

PP3552

PR3552
203594

03556

0235692

203562

pE3566

203572

023574

Vo2l

204187

204187

215
952123

pog

2033768

3004167

veai

024787

103114

12{127
193712
124127

19{305
020604

193553
112146
pp4787

103193

0126923

012600

812602

010046
205046

g2e227

2041403

151216
70%028

429327

2044034

1543292

ve27e2

762703

700402

122322
001047
299309

po24L0

795316

202372

122327
201949
A2%32%20

282373
eP040?

209716

93405

122722
01030

0938316
283373

998726

p12630

112102

120227

204403

120227
2040143

22aMAR~73

014400

p12

175644

pL4066

p12

250117

175542

22aMARe73

295774

0oD244

000254

95744

177777

177777

000003

002003

200040

200040

gg02e2

000205

15144

JSR

'8Y
LEVEN

PAGE 202

\BYTE

TE o

RY, NS

CRyF

JMP EQtY
)} ISTOP! STATEMENT

STOPI JSR
,BYTE

L ASCII

BYTE

EVEN

JMPRDY} 5HP

15141 PAGE 2%

READY

} TIFt STATEMENT ROUTINE

IF} Rv$ PE EVAL
8CC [FNUMER
cMPB (RL),)®,LE
8,0 ERRSXY
CMPB (Re),#,EQ
BH1 ERRS X1
CMP SP,R4
8,0 ERRPDJ

HOVB (Re)#,a(SP)

JSR PCHEVAL

1 IFNDF SNOSTH

cc ERRMX4
,ENDC

MOV (SP)#RI
MOV (SP)*RQ
MoV (SP)e R2

MOV Ré,e(3P)

CMP RZ 0}
8EQ b4

BISe (R2),(SP)
CLR RO

CMP R3, #e}
8EQ 1 o4

B1SB (R3), KO
ADD #3,R2
ADD $3,R3
B8R v6

1FLO0P) CMPB (R3)#, (R2)e
8NE 1FCoMP
0EL RO

BLY [FLEND
DEC (SP)
BGE [FLoop
cCMPB (R3)e, #8L
BNE [FCOMP
DEC RO
8GE 1918
8R IFSEQ

IFLEND| TSY (3P)
[ 4 1FSEQ
CMPE 0L, (K2)+
BNE IFCOMP
DEC (3P)
8GY 140

[FSEQ: TST (SP)e
MOV (SP)+,R2

IFLEQR| MOVB (Ry)+,R2

CMPB R2,#, THEN
BEOQ R1Y.
CMPB R2,#,60T0
aNE ERRSX7

‘.
‘\

\“
./



BAS|CL

1253

1254

1255

1256

?8ASICL

1308
1309

1319

1314

1312

1313
1314

1319

1316

1317

1318

MACXi1

003576

203602

203604

393610

003612

093616

8936290

293624

993639

993632
803634

203636

803640
303644

803646

203652

093654

203656

8d3669
093664

003679

093672

93676

293700

203702

203706

283719

283712

203714

983729

203722

ge3726

993730

293734

2283736

BE3I742

283744

293758

283752
283756

293782

93766
293779

283772

083774

224009

004202

MACX11

304006

204010

024214

oB4216

op4p22

704024

284930

004932

0084236

204244

veal

120027
294522

120027
401517

122027
281514

2904687

9001687
202454
285726

932699

J0042%

121127

1937487
124127

104364

320604

123437
2916346
214546

112146

204767

193433

912600
204767

94724

202430

112102

120237

0041403

120227
pO11LD

120027
301445

120027
204442

120027
201437

200167

280867

200167

AEs726

212609

112402

120227
2044023

120227

veal

001068

120027
oei4Ls

120827

p0de42

120027
204407
282167

212775

200167

22eMARa?73 15144 PAGE 213}

P92s

D024

088234

177110

206714

020244

000334

T TTTH
020048

005584

915942

308242

000205

008244

009292

008259

176764

P06010

207024

poaoese

g00205

cMPB
14

CMPB

BEQ

cuMPB

8EQ

JMP-

ERRSX71 JMP

IFCOMP) 8,7

TSTY

MOV

B8R

IFNUMERICMPB
8,0

cMPB

aul

CMP

B0

MQV

Mov

MOVB

JSR

s IFNOF

IFLLYRY

CMPB

8EC

JMP
ERRPD3I} yMP

s JPNOF

ERRMX4E JMP

+ENOC

1FsgT1 TSY
MOV

IFLGTRY MOV8
CMPB

8EQ

CMPB

22sMARe73 15141 PAGE 212

200246

g80233

0909239

176784

177777

176676

JNP

PO0204 RESTOREIMQV

JMP

(Ry),#,EQ
ERRSX7

P,Ré

ERRPDS

FAG2(RS5),«(SP)
FACL(KD),=(SP)
(Ry)&= (SP)
PC,EVAL

SNOSTH

ENRMX4

{SP)¢RO

PG, SUBSTK
IFLEGH
1FLGTN

(Ry)*,R2
fl?.'.IHEN

1940
RZ.‘,QOTO

ERRSX6

1GNQRE
ERRPO,

SNOSTR

ERRMIX

(SP)e

(SP)& RO
(Ry)e,R2

R2,#, THEN

040

1GNORE

"1.'?DL(R5)

EXECUTE



BAS[CL

1319

1320

1323
1322

1323

1324

1323

1326
1327

1328

1329

1330

1331
1332

1333

1334

1333

1336

1337

1338
1339

1340

13431
1342

1343

1344

1345

1346
1347

1348
1349

1350

1353
1352

1353

1354

1355

1356
1357

BAS[CL

1358

1359
1360

1363

1362

1363

1364

1365

1366

1367

1368
1369

1379

1412

MACX11

204959

po4p54

004236

004262

Po4Qs4

204066

2840279

04276

go4120

004104

2041026

204112

804116

044120

pe4122

904126

804430

204134

904136

00414y

o4l 42

Q4144

204147

204459

MACX11

204154

204160

04162

pR4166

goey72

004174

284176

gB4202

004204

PRe210

pR4e212

04214

004216

pe4e222

004226

904239

204233

204234

PR4236

2042492

04242

004244

004246

934250

294252

2042356

2042602

0242064

004266
PR4272

004276

204309

204306

004312

004316

J04322

voas

004787

183435

122127
201032

399712

094423

126127
204213

216503

296383

006503

P2Q365

194206
230113

209265

9112903
700167

290004

247197

o0e

200004

046125

po0

200167

Vel

122427
904373

216303

32n32y

A94413

295303

210365
296323

266503

203713

081405

214{30y
agase7

200167

2000024

041122

go0

2102146

395316

112102

190742
202322

132402
645022
221227

001734

122127

294331
210265

204767

1937353

3312765

204767

122127

201314

304767

22eMARe73

210769

200203

177774

ogoese

00204

goduee

020232

176612

104

116

206379

229MARe73

29020}

gepese

2908033

AEoR32

000004

176524

006364

7

177777

000254

agopa2

285104

177777

014742

R4

285856

p00204

000924

15141 PAGE 22

| 1GOSUB' AND 'GOTO! §TATEMENTS
syBy

GOTQ1 JSR

acs

CmPB

BNE

TSY

BEQ

CMPB

BNE

MOV

AS|{

A00

CMP

anl

MOV

N

GONOSAViIMQY
MP

ERRDEEPIIOY

13
ERRGOY 10T

(EV
ERRSX6| JMP

15144 PAGE 23

PC FLINE
ERRSX®

(RL)ey» EOQL
EHRSX

(R2)
ERRGO

~4(R1),#,GOSUB

GONOSAY

GSBCTH(RS),R3
RJ

POL(RD),RS

RI,LIMIT(RS)
ERROEEP

RLs(RS)
GSBCTA(RS)

(R2) )Ny
EXECUTE

SLONGER

\GND\

SLONGER
1GOSYHS NESTED TN0 DEEPLY!

SLONGLR

\ULN\

SLONGER

*YNDEF INED LINP MUMBFRI

EXRSXY

} JRETURNS STATEMENT
RETURNI CMmPB

ERRMXS) UM

ERRRET} 107

(RL)*,#,EOL
ERRSX6

GSBCTR(RS),R3

R3, #33

ERRREY

R3
R3,GSHUCTR(RS)

R3

POL(R2),RJ
(R3)

ERRRET

(R3),RY
EXECUTE

SNOSTN

ERRM]X

SLONGER

\RBG\

SLONGER

‘RETURN BEFORE GOSUB!

} 'FOR! STATEMENT

FOR1 MoV

PEC
Move

aMl

SWAB

8158

[Yo]s]

CupP

BEQ

CMPB

BNE

MOV

JSR

1+ JFNOF

8CS

(ENDC

MOV

JSR
cMPB

BNE

J3R

) JINDF

Ry ,e(SP)

(SP) 1(LOC OF THE fFQR!)
{R1)+,R2

ERRSX®

R2
(R;".Rz

(R3),Rr2
(R2),8,5VAR

ERRSX6

(Ry)e,»EQ
ERRSX6

R2,VAKSAVIRS) | (VAR AF TWE FOR)
PG,EVAL

SNOSTK

ERRMXS

#8y,551SAVIRS) JFORCE TO SCALAR,
PGsSTOVAR

(R{)*,#,T0

ERRSXO

PRIEVAL

SNOSTH



BAS]CL

1413

BAS[CL

1468

1469

1470

1473
1472

1473

1474

1475

1476
1477

1478

1479

1489

1483
1482

1483

1484

1485

1486

1487

1488

1489

1499

1491
1492

1493

1494

1495

1496

1497

MACX11

094324

PR4326

- PP4334

004342

P24346

204354

204360

9243682

224366

004379

004374

004376

P24402

004404

004406

p94412

2084414

004422

304422
oRe424

o04426

004430

004432

PD4434

0044490

804442

PR44sd

904459

004452

0084456

0044069

204464

094486

004479

004472

Po4474

P04476

294500

04302

204504

Po45192

004312

poes14

gp4517

MACX11

904529

204524

204526

2R4539

004532

004534

904536

0043540

goA544

004346

004552

004554

304360

004564

2043566
204572

304376

204602

oP4606

004612

204616

204622

204626

304630

204634

B24636

394642

804646

004652

P0465¢

204662

204664

PB4666

204670

204672

204674

g04729

004702

204704

2R4710

004714

0247282

go4e722

p04728

204739

204732

2047368

04744

204746

vezgi

103736

216565

916565

2085965

912763

121127
201411

122127
291279
204767

1083712

124127
p01262
299201
316503

200402

£04767

111102

1904490
295204
200302

152102
064522
921227

10390

211203
121127

201429

121127
201429

121127
2e{39%
09320}

11{102
190750
299203
200302

152122
064502

020265

201344
200004

233506

vo21

ge2704

114102
199732
209204
200302

152122
261502

2202659

291323

121127

004950
162704

116623

110624

116521
116824

116524
116523
116523

116523
116521
116521

612316

316546
294002

316516

216546

036546

204787
004767

291424

1004029
20%726

100417
200424

200167

29%726

190042
712665

1980614

199061
209203

782167

"D9726

309726

116146
116166

912604
100167

22sMARe?73 15143 PAGE 23}

B8cs
+ENOC

poogeg 000024 MQV

200042 02092026 MOV

020040 CLR
000001 200D42 MOV

2009203 CMPB

8EQ

000243 (o 1 d)

8NE

P059006 JSR

« IPNOF

ats
1 ENOC

200203 CmurB
BNE

FORONE} INC

000839 MOV

8R

214550 FORSKIPJSR

FORLOOK IMQVB

BM1

INC
SWAB

8188

ADD

17777% CMP

BHIS
MOV

200225 FORNOLY CHMPB
BEQ

200211 CmMPB
BEQ

poo203 . 14°)

8NE

INC

MQVB

8M}

INC
SWAB

g1S8

ADOD

Po0822 CMP
BNE

ERR4WO} (0T
« IFNOF

116 +ASCI!
,ENOC

« IFOF
,ASC11!

(ENDC

,BYTE 2

22eMARe73 15141 PAGE 23e2

1EVEN
000013 FORNEXYIADD

MOVE

. BM!

. INC

. SWAD

- 8]s8

o ADD
00022 N CMP

¥ BNE
ggeey] , CMPB

BNE
300014 sys

20000Y MOVB

Mova

o0peD2s MQVvV8
200024 MOVE

goow27 MOVB

208026 MOy8

20004} Move

0pER4R MQve

200043 MOVB

pego42 Move

MOV

Q20049 Moy

BNE
000042 Mov

popo2s MOV

goop2s MoV

204524 JSR

P14%66 JSR

8EQ

M1

FORGY_MITSY

Ml

8R

905044 ERSX49) JMP

FORLTLMITSY

BP{
p00039 FORZEROIMOQV

177764 CLRB

177765 CLRB

INC
176020 JMP

FORGOGOITSY

FORGO} T1S°Y

177765 MOVE

177764 pQ000Y MOVS

' MOV

175770 JMP

EOT7

. LiSP)(RL)

ERRMXD

FACL(KS),S81SAV(RS)

FAC2(KS),SS2SAV(RS)(LIMIT OF THE FQOR)

FACL(RS)

03,FAG2(RO)
(Ri),#,E0L
FORONE

(Ri)&.. STEP

ERRS

P;.EVAL

SNOSTH

ERRMXS

JASSI'MFD STEP IS 1,2

J(FAC HAS THE STEP)

(RL))#,Enb
ERRSXO

R
LINENO(RS),R3

FOR, 00K

PC,SK]PEOL

(“1)0“2
FORNOL,

Ry
R2

‘“1)*:“2
(R3),
(RZ),# SCALAR

FORNOL,

(R2),K3
(Ry),#,EOF
ERR4WO
(Ry),8, NEXT

FORNEXT

‘R‘)g'.FOR

FORSK]P

R
(RY),R2
FORSKP

$CYHE LINENO WWILE LOOKIMG)

JTHE CODE 1S NOW BEING SEARCMED

JFOREWARD FROM THWE (FOR! FOR A NEXT W]TH

JTHE SAME VAR, IF fEOF! AR AMOTHER (FQRY

JWITH THE SAME VAR 1S FOUND FIRST|ERROR,

(RS),K2

R2,VARSAV(RS)
FORSK}P

SLONGER
tFUN!

SLONGER

tFOR WITHOUT NEXT!

#13,R}

(R1),R2
FORSK]P

(R%),R2

R2,VANSAV(RS)
ronsnlp

(Rl,O!|E°L

ERSX49

#14,R}

)IPUT ADDR OF THE 'FQRf AFTER THE INEXT’,

(SP),{RL)* JATHATS WHAT THE 24444 BYTES ARE FOR)
SSLSAV#L(RS), (RL)+(PUT THE LIMIT AFTER THAT,
SSY{SAV(RS), (R1)e
S§2SAV*1tR5) (R1)e

sszsAvtRS),¢R1>¢

FACL41(RS),(R1)e+
FAC1(K5’,(R1)6

FAC244(RS),(R1)+

rnczcns).cn1)¢

R3, (SP)

FAcxzns).-csn)
0

JPUT THE STEP AFTER THAT,

JPUT THE SEARCH L INENO QN THF cTAgK

JPUT SGN(STEP) ON THE STACK,

FAC2(RS), (3P)
SS2SAV(R5),e(SP)

SSLSAV(RS),e (SP)

PGIEVAL
PC,SUBSTK

FORGOGO

FORLTLM

(5P)e
FORGO

FORZENO

ERRSX>

(SP)+
FORGO

{SP) &)L INENO(RS)

*14(RY)
*13(R1)

IPUT THE LIMIT OM THE STACK,

JGET TWE CURRENT VALUE OF THE INDEX,

JSUBTRACT THE LIMIT,

Ry
EXECUTE

(SP)e
(3P)»
e33(RY),~{SP)
o{4(RY),1(SP)

(§P)&, RY
] GNORE



BASICL

BAS]CL

1575

1576

1377

1578

1579

1589

1581

1582

1583

1584
1585

1586
1587

1588

1589

MACX1Y

004752

204754

284756

204760

24762

084766

004770

904774

24776

003002

203204

0935906

209210

go%0e12

oP3014

ge%216

205220

203%p22
o2%024

05026

285932

95234

205049
0050244

0050246

ge5952

205954

205236

205062

203066

285079

205972
005076

093129

009124

295119
295112

205129

205124

205130
295134

299136

295142

005144

205159

225154

205136

20351690

905464

205166

2935179

205174

003176

MACX11

03202

223202
2905206

025210

025214

905216

295222

203224

0903239

205234

005242

203246

903252

023254

205257

go3260

vgay

289¢72

152192

200302

1521022
A28265

183134

122227

204126

262704

112123

1009525
002303

154193
264303

303304

122122
204114

121122
204112
121227
204197

2310365

024327

004395

922327

00440y

214303
2312365

214363

29933094

114146

114166
114146
114166

214665

2284203

016665

204767

216346
814546

114146

114166

114146

114166

204767
04447

100404

285765

100443
208403

208765

100007

183504}

va2s

105043
862703
922626

200167

114146

114466

231260

212665

012665

£12765

284767

200167

Jo0pa4

344116

e

202167

22=MARe73 1514y PAGE 24

) SOURCE FILE #3
} INEXT' SYATEMENT
NEXTI CLR R2

81s8 {Ry)e,R2

SWaAB R2
8]S8 (Ry)*,R2

2o0e14 cup R2, 0FREE(RS) FJUST TQ PREVENT AM NXM TRAP,
BHIS ERRNEXT

P20203 CMPB (R2)é,#,FOR

BNE ERRNEXT
208019 ADD #30,Ry

Move (RL{)®,R3

BM] ERRSX2

SWAB R

8(s8 (RL))R3

ADD (R%),K3

OEC Ry

CMPB (R{)®; (R2) 4

BNE ERRNEXT
cHrPB (Ry),(R2)e
BNE ERRNEXY

2o0254 CMPB (R2),#,E0
8NE ERRNEXT

000022 MOV R3,VARSAV(RS) )SAVE VAR]ABLE ADDRESS),
177777 cue (R3),#,5VAR

BED ERRSX2

177775 cMp (RS)*,; #,SCALAR

BEO , 44

MOV (R3), K3

000040 MOV (R3)e,FACLIRS) jJPUT THE FOR VAR VALUE INTO FAC,
LTI LY MOV (R3),FAC2(RS)

DEC R

MOVS *(R1))e(SP) JPUT SYEP ON THE STACK,
opPo0L MOVB =(R1),4(SP)

MQV8 e(RL)o (SP)
poeRo) MOVE o{R1),1(SP)

220826 MOV (SP),$S2SAV(RS) )SAVE SGN(STEP),
: BNE ,*40

200002 000OD26 MOV 2(SP),SS2SAV(RS)
202476 wSR PG, ADYSTX
200042 MOV FAC2(K%),e(SP)

000040 MOV FACL(RS),w(SP)

MOVB o{RL)= (SP)
990001 MOVE *(R1))1(SP)

MQVB s(RL),e(SP)

poogo} MQvVe o(R1),4(SP)

214274 JSR PC)SUBSTK

BEQ NEXGO

BM] NEXLTLM
o902 NEXCTLMITSY SS2SAV(RS)

Ml NEXGO
8R NEXEND

opPReed NEXLTLMITST S32SAV(RS)
8p NEXGO

NEXEND?! CLRB =(RY)

22eMARe73 1514 PAGE 24ey

CLRB »(R1)
o00@819% AOQD lé’,fi;

CupP (SP)e (SP)e }THROW AWAY INCREMENTED INOL y,
175532 JMP EXEQUTE

NEXGOJ MQVB o(RY))= (SP)Y
gpogoy MOVB »(RL)1(SP)

MOV (SP)e,;RY
000040 MOV (SP)e,FACL(RS) )STORE THE INCREMENTED INDEX,
200042 MOV (SP)&, FAC2(RS)
177777 000024 MOV #e1,SSLSAV(RS)
B14006 JSR PC,STOVAR

175479 JMP IGNORE,

ERRNEXTYL]OQTY

(JFNOF SLONGER
106 +ASCI1 \NBF\

JENDC

yIFOF SLONGELR

¢ASCIl INEXT BEFQORE FOR/

ENDC

,BYTE

LEVEN
298260 ERRSX21 JmP ERRSXD

A0



BASICL

1598

1399

1600

1601
1602

1603
1604

1605

1606
1607

1608

BAS]CL

1653

1654

1655

1656

1657

1658

1659

1669

1661
1662

1663

1664

1665

1066
1667

1668

1669

1670

1671

1672
1673

1674
1675

1676

1677

1678

1679

1680

1683
1682

1683

1684

1685

1686

1687

1688

1689

1698

1691
1692
14693

1694

1695

1696

1697

1698

1699

1700

1701
1732

1703
1724

1705
1726

1727

MACX11

085264

20%2792

95272

805274

22%329

Pe5302

253024

05312

293316

95320

05324

293326

295332

285334
203349

295342

203346

205359

225354

205356
gD3364

285366

985372

903376
2054020

205404

293405

2035406

023410
205412

005414

pR5416

985429

MACX11

005422

005424

205426

J09432

005449

005442

20544

205459

205434

025456

2854689

903462

05466

005479

205474

009476

2235502

095504

205510

285512
205516

e5520

2285524

205526

205539

205534

205536
205542

025544

225559

085552

293536

203569

285564

20556%

203566

995572

3095574

205576

205600

289604

205606

205619

005616

295622

Jp5626

yeal

121127
294016

pR3204

AR4767

495722

094423
716269

124427

281403

122127

204353

124127
201453

124127
204453

121127

004459

094767

103417

parseay

104402
2R4767

204767

020796

004167

peo
poo

00430

2094026

000400

200422

012692
205202

291423

voai

295203

154203
p62702

727527

193422
384767

112209
204767

2993323

393365

A90423

704167

g4

124127

001293

2047687

200443

122127

304027

217500

2901432

J20p27

204425

103403
204787

200421

220927

2081416

a20027

201413

220027
204410

P04167

249
22@

200751

124127
204254

2052031

124127

*91250
209224

712765
760565

185265

JB8187

223MARe?73

230261

023410

095406

280201

280260

200243

000236

780201

204026

200034

oe024e

012349

212074

22eMARe?7J3

20p0e03

paved4

2008164

B13232

012912

200

20022}

030130

000243

000034

200079

290076

2000%2

230034

egoole

211714

2g0236

020201

n20236

230034

P30276

175114

000234

200074

009110

?oUD34

1514y PAGE 22

} TPRINT! ST,TEMENT
PRINTI CnpPB

BNE

INC

JSR
TSY

8EQ

MOV
COLONCHICMPB

BEQ

cMPB

BNE

PRNTRA11 CMPB

BEQ

CMPB

BEOQ

CMPB

8EQ

, 1FOF
CMPB

TABLS 3,02

PRISTRI

15141 PAGE 251

CLR
Blse
ADO

PRILOOPI CMP
BLO

JSR

MOVB

JSR
DEC

8GY

BR

JENDC

PRICMI JSR

'

PRIBOTHICMPE

ANE

JSR

8R
PR{MOREICMPB

PRICOMMIMQV

BEQ

CMP

BEQ

BLO

JSR
8R

CMP

BEQ

CMP

BEQ

of 1

BEQ

JSR

(ASC1]
'8YYE 2

JEVEN

BR

PRISEMIICMPB

BNE

INC
PRITESTICMPB

BNE

PRIJMP1 INC
MOV

ADD

CLRB

JMP

. JFOF

PRISTRy MQVE

CMPB

PRISJI BNE
PRISTL} MQVB

(RL),#®,POUND 118 1T fRRINT #NI oo f?
PANTO}

R3
PC,CHKOSET JCHECK CHANNEL AND SETeyP 1/0

R2 }DEVICE COOE

COLONGH

TABL5({R2),COLUMNIRS) JNONeTTY COLUMN CQUNT

(Ry)y,#, EOL $DON/T NEED COLON IF NOTHING
PRNTY@Y 3} FOLLOWS NUMBER

(Ry)e,#,COLON

ERRSX2
(RL),#,COMMA

PRICM

(RY),#,SEMT
PRIBOTH

(RY),# EOL
PRIBOTH

SNOSTH
(Ry),#,50V07 JICHE®K PRINT STRING

PRISTH
(Ry),#,00UnT
PRISTH

(HYy), #,TAB JOR TAR FUNCT]ON
PR]TS

PC EVAL

SNOSTR

PRISTR

PCOLUMNIRS), #74
.6

PC,PRINCR

PG, NUMSGN

PUTCHAR

Ry, MSGODEY
LI |

PHIBOTH

CLMNPP

CLMNLP

SNOSTH

(SP)#R2
R2

PRIBOTH

R3

*(R2)RJ

#3,R2

PCOLUMN(RS), #1110

1 ¥6
PC,PRINCR

(RZ)*'RU

PC,PUTCHAR

RS
PRI O0P

PRIBOTH

R3 s MSGODEV

8 '

(RL),)#,EOL
PRIMOKRE
PC,PRINCR

PRYJMP
(Ry)*;#,COMMA

PRISEM!
SCOLUMN(RS),RQ

PRITEST

RE,#79

PRITESY

1 ¥49
PC,PRINCR

PRITEST
RO, s52

PRITEST
RU, 834

PRITEST
RO, 810
PRITEST
Ry ,MSGODEY

vt

PR]COMM

w(Ry),», SEM]

PRNT2Y,

R

(Ry),# E0L
PHNTOL

R1
¢CLMNTTY,COLUMN(R5) JRE=SET TO TTY CALUMM FQUNT
RS, COLUMN(RS)

OOEV(RS)

EXECUTE

SNOSTH
(Ry)*,RJ }JSAVE OPEN QUCTE CHAR

(Rey)®,®, TEXTY JITEST FOR TEXT BYTE
ERRSXZ

(Ry)+,R2 JGET NEXT CHaR

A0*



BAS|CL

1708
1709

1710

1713
1712

1713
1714

1719
1716

MACX11

985632

209636
225649

205642

2e5646

MACX11

9835650

805654

925656

905662

095665

285666
205672

205676

ges7@2

289706

805712

989714

085716

ge3722

2085726

285730

285732

25736

225740

025742

205744

208746

985750

285754

pe5756

285762

E5764

285770

008%772

208776

203777

eg6200

2o6Qp2

a06p06

206010

206014

pR6dLs

206022

206226

206030

apep32

206034

206240

veal

004147

015
geo

205642
203975

200227

vaal

220165

104006
204167

246111

020

280167

129045

108065

12{127
204019

195265

gos281

104767

122127

z0{159

312746

262716

112192

109543
290372

152102

061502
204767

214603
124327

eei033

195745

n94Pa3
0pe167?

277

go9

210146
204787

1030902
200187
232601

216522

nagaz7

391512

210146

B1B446
216303

122127

22e¢MARe73

214042
g1z

@00034

22eMARE7

2808016

214202

318

173314
290082

P20077

200261

opooez

292760

p0oB260

280416

Mg7410

gegael

goopoe

211454

210126

eges512

goop22

177777

ooo020

220015

15143 PAGE 252

PRITBY TSTB

JSR
JSR
CMPB

aNE

MQV8

8

PRITBOI CMP

8

PRITBLt OEC

8

}

PRINCRI JSR

15141 PAGE 26

PRISTY

R2,R3 JCHECK CLOSE QUOTE

PRIBOTH

RZ,#,E0L seHeck END LInER
ERRSXZ

eCOLUMN(RS), #1149

146
PG, PRINCR
R2,RQ

PG, PUTICHAR

PRISTY

(Ry)®
PCLEVAL

PGy INT
(Ry)e;#,RPAR

PRISJ
FAC2(RS),R2 JGET FN VALUE

PGOLUMN(RS),R2 JCOMPUTE # SPACES

PRIBOTH
8|, R¥

PG PUTCHAR

PR1THY

RY,MSGQOEY
CR,LF

SCOLUMN(RD)

PC

} VINPUT! STATEMENT

INPUT| CMP

BMl

JSR
, IFNOF

(ASCII

INPYES) CLR8B

¢

INPYBL} MOV

INPPC} ADD
INPLOOPIMQOVE

8

SWAB

CRE1-)

ADO

s

INPRTRY IMQV

cMPB

BNE

INPNEW) TSTH

BNE

JSR

L ASC11I

,BYTE 2

L EVEN

NOQMI MOV

JS

v
NOQML| MOV

M

RY,COQE(RS)
INPYES
R3 ¢MSGERR

SLONGER

VIGNA

SLONGER

' JLLEGAL NAW/

READY?Z
T3(RS)
10EV(RS) JRESFY INPUT TO TTY

(RY),#,POUND 118 IT CINPUT #Nt L, 017

INPYQRL

TI(RS)

Ry
PG CHKISET JCHECK CHANNEL AND SET=UP INPUY

(Ry)e, ¥, COLON
ERRSXY
PC,a{3P)

# INPEOL~INPPC,(S?)

(Hy)* R2 ’
ERRSXY

RZ

(RYy)*R2
(RS),R2

PG)GETVAR

{SP) K3
(R3),#,E0L
NPQX

T3(RS)

NOOM

R34 MSG
(K]

PGy LINGET

NOGMY

ERRDATA

(SP)e R}
VARSAV(RS),R2

SNOSTH

(R2),#,SVAR

INPSTR

Ré,»(SP)

LINE(RS),Ry
(RL)+,#CR
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BASXCLV

1803

1802
1803

1804

18025

1006

1807

1608
1809

1819

1811

1012

BAS]CL

1056

1057

1058

1859
1860

1864

1862

1863

1864

1863
1866

1867
1868
1869

1879
1871
1872

1873

1874

16875

1876

1877

1878

1879

1889

1883
1882

1083

1884

MACX14

906044

906046

0960350
806052

296956

2060082

peege2

po60R6s

2060270

206074
Je6108

0061022

gg6124

06110

gp6s112

006116

0864122

006124

206126

2096132

906136

96142

086144

g96150

006152

06154

g9616¢0

906162

906106

226479

206174

006476

oa6202

006204

986212

006214

0068216

gp6222

g06224

996239

206234

06240

206243

306245

8068246

MACX11

306252

006254

06260

206262

006266

gg62792

06272

gB6276

og6300

6322

006304

206306

204310
006314

pRs8320

026324

206326

906332

206334

006336

JB86342
0096346

206350

226352

veal

994375

10104

203224

820465

194135

114144
220465

104374

112714
304767

212604

0312603

216516

200723
234502

224227

294729

o998223

285065

209065

124327
094403
g04767

pEOASY

2303346
004767

011603

124327
204493

124327
201017

122127
881655

126127

JB1016

295726

198765
20419272

205065
200167

2044167

2511922

pL5
000

200646

veai

200167

216503
310302

122327
201375

210246

162716
310346

160216
395316

204416

2ip602

242792
204767
394787

008726

122127
204324

295726
200167

212716
200764

700203

J00167

22eMARe?3 15144 PAGE 20e%

2900810

000220

200094

313412

000020

200022

177777

000040

2000942

200243

010104

013074

Po0243

00020}

090243

177777 000201

200077

2008036

174512
211204

124

o912

8NE

MQV

INC
CMP

BN!
MOVB

CMP

BNl
MQVE

JSR

MoV
Mov

MOV

BR

INPOK] MOV

INPSTO) MOV

8

INPGOQDICMPB
BEQ€

INPEND}) CMPB
BNE

787

TST8

BNE

CLR

GOEXEC) JMP

INPNGUD1 JSR
+ JFNOF

'ASC11

ENOC

22eMARE73 15144 PAGE 26e2

I LY&4

000029

200215

0990003

ponoee

910732

213010

090243

177366

177777

213616

ERRSX81 JmMP

' IFNOF
INPSTRI MOV

MOV

CMPB

BNE

MOV

Sys

MOV
sus

DEC

BEO

MOV

ADD

JSR

INPNNUL1 JSR
TST

CMPB

BNE

ST

JMP
INPNULL 1MQV

8R

,ENDC

INPEOLI ,WORD

ERRTRE) JMP

1od
RY)R4
e

R4,CODE(RD)
ERRTRY

o(R1) e(d)

RY)LINE(RD)
186
8 ,,(RL)
PG, TRAN

(SP’O,R‘

(SP)e,R1

LINE(RS), (SP)
INPRTRY

VARSAV(RS),R2

SNOSTH
(R2),8,SVAR

INPNENW

R3
FACL(R3)

FAC2(RS)

(R3)|'|COHMA

INPSTQ

PCILITEVAL
INPNGYD
R3I, (SP) .

PGsSTUVAR

(SP) K3
‘RS’O'.CO""A
INPGOQD

(R3),»,EOL
INPNGYO

{Ry)e,# ,COMMA

INPLOOP
*LA(RL)8, E0L
ERRSXY

(SP)e
JDEV(KS) JIF TTY INPUT, CLR COLUMN CUINNT
GOEXEC

CUMNTTY(RS) } FECR SAME

EXECUTE

R ,MSGERR

SLONGER

\BRT\

SLONGER

'8AD UATAwRETYPE FROM ERROR,!

CR,LF

INPNEW

ERRSXD

SNOSTK

LINE(RS)RS
R3;R2

(RS)O"CR

o4

R2,=($P)
#3,(SP)
R;..‘gp)

R2,(SP)

(SP)
INPNULL
SP,R2

'2‘R2

PC,MAKESTR

PC,STOSVAR

(SP)e

(Ry)e,®,COMMA

INPEND
(SP)e

INPYDY
#ey,(9P)

INPNNMYL

EOL
ERRYRN

206



BASICL

1885
1886
1887
1888

1889

1899

1893
1892

1893

1894

1895

1896

1897

1898

1899

1900
1903
1902

1983

BASICL

1949

1943
1942
1943

1944

1945

1946
1947

1948

1949

1950

1951
1952

1953

1954

1955

1956
1957

19%8

1959

1960
1961
1962

1963

1964

1965

1966

1967

1968

1969

1979

1973
1972

1973

1974

1975

1976

1977
1978

1979

1989

1983
1982

1983

1984

1985

1986
1987

1988

1989

199¢
1991

MACX11

206356

9063682

I RLY

006364

0068366

296370

BR6374

go64R9

gge402

006406

06419

g26414

PR6416

206422

006424

006426

906432

026434

pos4sp

006442

06446

P06459

PD6452

26456

006460

006464

26466

006472

006474

926500

096504

096506

206314

986516

206522

- BP6526

296530

296533

226534

204540

206542

MACX11

206545

006546

986552

206554

206556

206562

26366

2065792

206574

2286576

06602

006602

po66D6

006612

906612

906614
206616

986622

026624

286626

906639

026632

206634

906636

9Rs64Q

206642

006646

906650

PB6632

006654

006660

PR6662

0066866

2996672

#D6672

206674

206709

9867922

206704

2p67026

026710

906712

P06714

206720

veal

112102

190733
209302

152122
264502

2047067

317503

204492

220337

204437
121327

2044396

122327
2041044

1143072

120227
PPL47D

120227
201463

04767

200432

212346
224707

212603
124327
004403

124327

204220

018375
122127
294724

120127
094233

000467

2059075

np0004

247517

203073
220004

242102

veal

14

21650)

199713

190422
262703

122327
004716

124327

81732
2108146

219301
204767

210103

012604

200737

95203

122327

PoL344

£103@2@

125733
204376

122302

004337
210346

212046

162716
012602

210344
160016
1627146
284413
204787

23126023

212316

2310600
262703

110043

2ee32e

112043
2080402

095346

012636

004767

300656

22eMAR®73 15141 PAGE 27

I JREAD! SYATEMENY

206770

Po0R0e

177777

0g020)

200243

p002568

peees?

007606

012576

2090203

P00243

ooopos

000243

{77777 o@p201

174224

200084

104

000004

122

READ! MQVE
BMl

SWAB
8l1se

ADD

JSR
MoV

BED

CMP

aee

Curs

8EQ

CuPB
€BN

READGOTIMOVE

1+ IFNOF
CMPB

BEQ

cCMPB

4]

+ENOC

JSR
B8R

MOV

JSR
READDUN MOV

CMPB

JMP

READOUTICLR
ERRDAYTAIIOY

s JIFNDF

1ASCII

220MARe73 15144 PAGE 27=%

280016

ogeeee

#e0223

ogeea2s

912362

220377

000083

0pe092

210364

900003

012414

1ASCII

(ENDC

+8YTE 2

+EVEN

REASRCHIMQV

REAFINDIYSTB

ADD

READQT) INC

¢

MOV8

SWAB

MOve
8R

REANULLIOEC

v0
READSTRIJSR

8R

,ENOC

(RL)e,R2

ERRSXY

R2

(Ry)*,R2
{R3), K2

PCGETVAR

®POL (R3),R3
ERROATA

REASRGH

(R3),#,E0,
REAFIND

(R3)&;#,COMMA
READBAD

(R3), K2

SNOSTH

RZ.‘.OQUOIE

READOT

R2,#,5QU0TE

READOT

PCLITEVAL
READBAD

RI,e(SP)
PG,STOVAR

($P)#, R
(R3),#,E0L

o419

READBAD

R3,@POL(RS)
(Re)o,8, COMMA

READ

oL (R1),#,E0L
ERRSXHE

EXECYTE

PO (RS)

SLONGER

\QCD\

SLONGER

fQUT OF DATA!

OPDL(KS)

SLONGER

\80OR\

SLONGER

'8AD UATA READ!

CODE(RS),RS

{R3)

1 o6
82,R3

(RS)&, #,0ATA

READGUTY

READOYT

Ry, =(SP)
R3,RY
PC,SK|PEOL

Ry ,R3

(SP)+ Ry
REAFIND

SNOSTH
RJ

(RI)&, #,TEXTY

READBAD

R3, R

(R3)+

102
(RI)*R2

READBAD

RY)e(SP)
RO,e ($P)

#3,(SP)
SP,R2

R3o (8P)
RO, (SP)

02,(SP)

REANULL
PC,MAKESTR

(SP)*,RJ

#3,R3

RB,e(R3)

RO

RO,«(R3)

READSTR

(SP)
(SP)*,(SP)
PC,STOSVAR

READOYN

A0E

ACT

.

e



BASICL

1992

1993

1994
1995

1996

1997

BAS|C\,

2042

r{'LR]
ry- Xx}

2043

2046

2047
2048

2049

2030

2p3}

2p52

MACX11

996722

206726

096732
296736

286742

2996746

096752

236754

286760

geev62

PpB6786

geer72

206774

297900
297902

287006

287910

207014

op7922

097922

087026

87230

07234

207036

207049
go7042
207046

ge7954

207936

207069

2870966

607072

MACX11

207074

207100

d07104

207110

207112
07116

2074290

907122

207126
207130

2e7132

207134

887136
207149

307142

207146

307450

207156

287162

007164

907166

287172

807176

297200
g@7204

297219

297212
097229

287222

807226

207232

op7232

997234

207236

P07249
P@7244

207246

007252

207254

ap7260

vaas

004587

2316705

216301

0312724

113799
2427248

001442

120027

0041905

199265
004767
2004310

120027
o483

185465

091402

294767
ap4767

103047

183764
091983

110064
oeg227

109714

100376
42714

112737
103714

190376
2127%7

2313714

osg20y

voeal

004567

216725

129763
381404

199365
309000
700416

212704

260524

208714

281415

113400
801412
383244

120065
201293

116585

112037
000207

009044

216504

204767

1239011
318504
04767

183334

240737
ogeaey

2043087

200429

202422

oeR424¢

opo40y

ope7ey

120027

394003

932714

708739
120027

204342

PAGE 2822aMARe73 1514¢

l0'0..000000.0Q..QQ...QQ...QO..00.00!9..0000.0..0.0

l 0000800000000 000000%00003000008000000002000000000

IRXIIXXIX L] AL (XXX XXXZZXX X

joqocsgocsses INYERYPT HANDLERS Y IIYYXYY YT Y

IRITXXYTI L L L 2020800000000

’0.0QQQOO00000000000000'0’.00.0000000000000QIIOOOOQ

} 0000808000000 000000000000030000038000030000000000000

)

) KBINY = KEYBOARD INTERUPY SERVICE
)

} PASS ANY CHAR, Y0 BUFF, EXCEPY 8287 (]GNORE)

} AND 083 ((eCr] SET FLAG FOR LATER ACTION,)

} IF BUFF, FULL, IGNORE CHWAR BUT ECHO BELL,
} .

012134 KBINTI JSR RY,SAVRG! JCAUSE RT! oN REG, RESTQRE

9000086 MoV USRAREARY

Po0102 MOV KBWD(K5) , Ry }KB RUFF, WOR,

177364 MOV 34 TLL

177562 MOvVE *8YKB,RD JGET THAT CHAR,
177600 ajc c;77eoo.ao

BEQ K8IOUN ) JGNORE 400

o00803 cMPB RU.CGBS 1teC?
BNE K8CO

PP0L06 INCH CNCFLG(RS) JMARY leC/ WIT

991516 JSR PC,BUFCLR 1CLEAR ALL BUFFERS
BR ooPyY

200017 KBCO! CuPB RO, #17 JCHECK /o0t

BNE DoPYY

280407 come CNOFLQCRSI

BED pDoPyY jJF PRINT RESTORED,BYPASS
P24950 JSR PC,BUFTP JCLEAR TELEPRINTER BUFFER

811974 DOPUTY SR PC.PUIBYY
BCC K81DUN JGOT N

290912 TSY8 8FSPEC(RY)
BNE $,010%

2090912 MOVE R@,BFSPEC(RL)
RS 4

$,810841 7§78 (Re) INO ROOMI DO BELL
8Py $,010)

000400 81cC -;ua.gn4) JTEMP, CLR, INTER,
20007 177566 MQve 8007 ,007PB } INSERY BELL

S,8102) 7578 (Re) JWALT UNTIL OONE

aPi, S,040¢

200101 4177568 KBIDUN§ MOV n;u:.ovrxs JRE=INIT, REAQDER

oo0100 MOV #3100, (R4) JENARLE TPTR, FOR ECHKO

RTS 4" JWILL RESYORE REGS, AND AT

22eMAR®7?3 15141 PAGE 29

}

: *PINY o TELEPRINTER INTERUPY HANOLER

)} USED Y0 PRINY QUT TEXT AND ECHQ TYPEeIN,
! YO0 WANDLE CASE OF PENDING REQUESTS TO oo TEXT QUTPUT

I AND ECHQ, OQES THE QROERLY THING BY FOLLOWING TKIS
} PRIOR]TY}

) IF ECHOSP{RS) SHOWS NEED TO DO 2ND HALF OF PAIREN
) CHARS, FOR EGHO {(eU, <CR><¢LF>), DO FRST,
} IF TEXT MESS, IN PROGRESS, FINISH 1T (T0 <LF>),

) ELSE, ECHO,

) ELSE, TURN QFF INTERUPTS,

|
117062 TPINT} JSR RS, SAVRG! JCAUSE RT! ON REG, RESTORE
00PPRB6 MOV USRAREA,RS

200110 rsrs FILLCU(RS)

BEO TPNXT

000110 pecs FILLCO(RS)

CLR RY

BR TYPEY

000304 TPNXY} MQV SECHOSP,R4

ADD RS,R4 }1SAVED MERE THRU=OUT ROUTINE

TSY (R4) JSPECIAL ECHO IN PRQOGRESS?

8EG TRyECHO INC

SPECMESIMOVE @(R4)e,Rn JINEXT SP, ECWNO CHWAR,
BEC CLRECHO
INC w(R4) JPT, TH NEXT CHAR,

990112 TYPE! CMPB RO, FILLCH(RS)

BNE TYPE

99111 092110 MOVB FILLNQ(RS) ,FILLCN(RY)

177366 TYPELI MOVS RO, O#TP
RTS PC $RESTORE REGS, AND RETURTM

CLRECHOICLR = {R4)

PP@02 TRYECHOIMOV KBHD(R5),R¢ INO “ESS, e ECWO?

95752 JSR PC,GET28YY

ace GOTECHO

2p0100 MSGSUP| MQV TPHD (RS ), Ry JTRY MESSAGE

205740 JSR PC,GET28YY

8CC rv»z JGOT ONE1 GO DO 17

0R0L00@ 177564 OFPTYPEIB]C #100,08TPS 1CLEAR INTERUPT

RYS PG

J
204354 GQYECHQ!JSR RS CHKCHR JCHECK THAY ECHg CHAR,

B8R PRNTODLL, JLINE DELETE
BR SETLFE 1€CR>L <LF> aS ECHOSP

8R ECHOBA JRUB .0UTI DO e

8R TRPCN

AR TYPE

2000083 TPENI cMPB RO, #3 JCHEE teClt
BNE TPCO

2@732% MOV SCCMES, (R4) ;2/ /

8R SPECMES

0008017 TPCOt CMPB RO, #17 JCHECK reQ¢
ANE TRYECHO '



BASICL

2097

2098
r{24/

2100

2103

BASICL

2118

2119
2120

2121

2122

2123

2124

2125

2126

2127

2128

2129
2130

2131

2132

2133

2134
2135

2136
2137

2138

2139

2140

2141
21,42

2143

2144
2345

2146

MACX11

ge7262

097266

297279
207274

2907276

087382

087304

927318

297312

007320
ga7322

287325
o87327

007339

927332

MACX11

207336

907342

9287346

907352

207354

P07360

87364

007366

97372

207374

027400

007402

27406

007410

PB87414

007416

007424

227426

207434

veal

212744

200722

212714

gee7i?

012714

900714

112709
007314

g42049

042105

gis
136

go0

247536

1
207336

yaai

204567

212701

205737

100425

113780
242700

204414

122700
91411

122700
004406

g04767

103993

110061
000207

242737

00227

852761
23090227
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207339

087342

2087322

280137

046105

P12

103

012

MOV

B8R

}

PRNTDEL IMQV °
B8R

I

SETLFE)

)
ECHQBAI

)

DELMSGY
p32105

Hov

B8R

MQVB

8R

1ASCLI

988 CRLFMES!,BYTE

CCMES)

COMES|
11

1ASC11
BYTE 2

'

,ASCI1

,BYTE

+EVEN
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11520

023714

177559

177552

1770080

390177

pooele

p14208

ppoeie

go0o1o1

100000

T
 
e
 
e
 
W
 
W
e
 
w
e
 
W
 
W

TRINT)

177550 EX1TR24

99012 PREQTY

' JFNOF

SR
MOV

ST

aM1

MOVS

BIC

BEOD

CMPB

BEQ

CMPB

BEG

JSR

ace

MQVB

RYS

MOV
RTS

81S

RTS

+ENDC

PGOMES) (R4)
SPECNES

#0ELMSG, (RG) §SY, ANDR, INTO ECHQSP(RS)

SPECMES

SGRLFMES, (R4)
SPECMES

‘!.|R"

TYPE

¢ BELETED!

219,012,000
lgfll

teQe

Pi5,012,000

SNOPTP

PTRINT e pAPEReTApE READER INTERUPY HANDLEw

CLEARS PARITY BT, FLYSHES 0720, RUB«QUY, AND <L F>,

IF CHAR, WON!T FIT [N BUFF,, SAVE [N BFSPEC (LO BYTE),

ON EOT OR OTHER ERKOR, SET W] 81T QF SFSPEC,

RS, SAVRG! 3CAYSE RT! oM REG, RESTQRE
#PRBFHD,RY JFOR PUTBYTY

OBPRS JERRARR?

PREQT JYFSt TREAT AS EOY

O8PRB,RY JCHARACTER

#177600,R0Q

EX]Ta2 JIGNARE ©4@2 (CAN'T WAPPEM])
#2177,K0 JRUB QUT?

EX1TR2 } IGNORE
¥F,RY

EX]Tee J IGNORF LF!S
PE,PUIBYT

EX1702 1607 M
RB,BFSPEC(RY) JSAVE THIS CHAR,

p }RESTQRE REGS, AND RT]
#104,08PRS JRE=FNABLE READER
-]

#100008,RFSPECIRY) JSHOW EQT

PC

A
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BAS]CL

BAS]CL

2168

2169

2179

ai73

2172
2473
2174

175

2176

22177
2178

2179

2180

ei8y
2182

2183

2184

2185

2186
2187

MACX11

P07436

POv442

007446

P07452

287456

207460

PB7404

PP7466

07472
07474

987502

287506

MACX114

207518

287514

297520

207524

207530

287532

207536

PR7549

207544

907546

eR7554

007560

veal

0043867

216705

012703

203737

100494

gR476867

103406

110037
280297

292764

205937
age2a?

voal

@467

214703
232704

2083737

10Q426
204767

1034026

110037
0002927

952764

05037

200297
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913420

2900006

923760

177554

095456

177556

eoP0y 000812

177534

IFNOF gNOPTP

)

} PPINT » pPApPER TAPE pUNCH [NTERUPY HANDLER

}

} QN ERRQR: MAKE BFSPEC NgNe@'

}

PPINTL JSR RY ) SAVRG! 1CAYSE RTI AFTER REG, RESTARE
MOV USRAREARS
MOV #PPBFHD,RY

ST SPPS

Ml PPERR

JSR PG,GETLBYT

8¢S NOCHR2 JNOTHING Y0 GET

MQVE RO, P8PPB
RTS PG JRESTORE REGS, AND RT}

PPERR; A81S ¥y,BFSPEC(RY) 1 IM01C,, ERROR

NOEHR2) CLR S#PPS JCLEAR [NTERUPY ENABLE
RTS PG

|
s ENOC

24

229MARe73 15144 PAGE 32

311346

2000206

024024

177514

205404

177516

gp000Y 0908842

177514

,IFNOF SNOLPT

]

) LPINY = LINE PRINTER INTERUPY HAMDLER
)

LPINT} JSR R9,SAVRG! JCAUSE RT! AFTER REG, RESTARF
MOV USRAREARS

MOV s PBFHD,R1

ST 8PS

BM! LPERR

JSR PG,GETIBYT
acs LPOFF INOTHIN/ THEWE

MOVB RO, 08,P8B JARITE CHAR
RTS PC

)

LPERRI BIS #3,8FSPECIRL) JRECHRD ERRQR

LPOFFt CLR 8PS JTURN {T OFF FOR AWHILE
RTS PC -

,ENDC .

A5



BAS]CL

2188

2189

2199
2191
2192

2193

2194
2193

2396
2197

BAS{CL

2205
2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216
2217

2218

2219

2220

2224
2222

2223

2224

2225

2226

2227

2228

2229

2239

2231

2232

2233

2234

2235

2236

2237

2238

2239

2249

2244

2242

2243

2244

2245

2246

2247

2248

2249

2250

2253,

2252

2253

2254

2255

2256

2257

2258

2259

MACX11

PB7562

227572

297572

Bo7574

007600

go7606

987612

007614

287616

MACX11

207622

307624

387632

297632

207640

207644

207646

907650
907652

007654

207660
207662

207664

207666
897672

097674

297700

897702

P07704

807706

807710
207714

287720

807722

907726

207732

087740

207742

887746

207754

207756

207762

207766

287770

veal

2312737
cesp09

203989
214705

212737

216506

299320
284367

2p0167

veal

212603

gp4é7¢67

294414

212767

dP44s?

316044
20002006

816060
215066

ags5763

290113

2@5726

332622

066502

102403

210265
0P9113

190425
201416

905402

193065
110265

290302

110265

183065
262765

2ee1Ld

f LT LH]

312743

200113

125065

110265
200322

110265

22eMAR®73 15144 PAGE 33

s JFNDF gNOPOW

}

| POHDWN o POWER FAIL/RESTARY RQUTINE
}

297572 209824 pgoWDWNI MgV fPQWUP, 0224

NALT '

)
powWUPI CLR RS FINITIALIZE Loop CounNt

20000086 POWNLP| MOV USRARLARS
907562 022024 MOV sPOWDNHN, 0924

000004 MOV POL(R>),SP JWASTE TIME CAND INJT STACK!)
DEC RO 1COUNT TILL OONE
BNE POWLP

171316 JMP REAQYY

ENDC
(E07

2/6

22eMAR®73 15141 PAGE 34

SOURCE FILE w4
,QQQIQ...O.....O...Q0.000QQQ.0.0.0000.0...00.00.0.0

}l.l....l...0.0000.0000!00.0QOQQOOIQQQOQQQ000.000.0

jtasonesvess Sa0s000000

IRXTITTTYYYY CLOSED SYBRAUTINES IY Y Y Y YT T
j*pecnsnnene Satesasasey

l.QO0!.000...!000..00'0000Q.Q.Q.l...!.l.'.’lOQQOOGQ

'.'QO.'Q0.0Q...O0.0QO...Q..0000000.060'.0.00000.00.

jewecnccocscncsnangene teecve - veo e
I SUBRQUTINE f¢ADDSTK! CALLED BY JsP pC
} ADDS (SP)Y#,(SP)+¢ YO FACL1(RS),FAC2(R9) WATCHIYG TYPE
} RB,RL yvUSEN

) R2,R3 DESTROYED .
) R4 MODIFIFD YO REFLECT STACKX USAGE
) RS MUST POIMT TO USER AREA
) SP GOFS ?? NEEPER AFTER JSR

ADDSTK}) MQV (SP)#,R3
295124 JSR PC,FIXupP

BEQ ADDINY

213214 0B000BG MoV #ERADO,SERVEC
205258 JSR R4, FPFSAV

(WORD PYSH

s NORD SADR

,WORD POP

' WORD FPPRES
020048 ST FACL(KS)

wMP (R3) JCONP CODESESGN(RESYLT)
AQDINT) TST (SP)e

MQV (SP)e,R2
000042 ADD FAC2(R5),R2

8ys ADOQVrF
200Q42 MOV R2,FAG2(RY)

Jur (R3) JCOND CODES=SGN(RESUYLT)
ADDOVF| aM! ADOPOS

BEG ADDZENRD

NEG R2

200042 CLRB FAG2(K5)

000043 MOVB R, FAC2¢4(RS)
SWAB R2

0000492 MQVB R2,FAGL(RY)
290psl CLRB FACL+1(R5)
143600 0200040 A00 #143600,FACL(RS)

JMP (R3) JCONP CODESSSGN(RESULT)
op0042 ADDZEROICLR FAC2(HS)

144220 000049 MOV #144200,FACL(RY)

JMP {RY) JCOND CODESsSGN(RESYLT)
020042 ADDPOSI CLRB FAC2(KY) 2/ )
200043 MOV R2,FAC2+1(RS)

SWaAB Re
ooQRe0 “QvVa R2,FACL (RS



BAS]C\

2269

2263

2262

2263

BASICL

2264

2265

2266

2267

2268

2269

22709

227%

2272

2273

2274

2275

2276

2277

2278

2279

2289

2283

2282

2283

2284

2285

2286

2287
2288

2289

2299

2291
2292

2293

2294

2295

2296

2297

2298

2299

2300

2304

2302

2303

2304

2305

2306

2307

2308

2309

2319

2311
2312

2313

2314

2315
2316

2317

2318

MACX11

gR7774

L0000

910006

MACX11

210019

230012

310014

930016

210020

g312022

230024

240026

8102032

120834

230036

21,0040

2102042

2310044

210046

010250

0102952

010054

210068

210062

2310066

030070

2192972

210074

2101900

010102

310104

12110

210112

919114

010116

210122

210124

212126

310130
0123134

29109136

310142

veai

103065
362765

2090113

vezi

810046

013146

205203

210401

203204

200776
203009

212746
006309

183002
poéo30e

103505
2%63029

103503
g03316
0P3379

009726
0627029

193475

224227

2014922

006320

1034792
21650y

16g00}
193464

229163

103463

289724

200404
208024
220465

13177¢

160001

324227

204413

2312722

Jl222y

22eMARR73

000041

243600 090049

229MARe73

200020

ogoep2

177777

200012

020074

ogooiz

177777

177776

15142

15141

PAGE J4e4

cLhe
ADD

wMP

PAGE 3%

FAC1%1(R3)

(

843600,FACL(RS)

R3) JCONP CODESsSGN(RESULT)

A8

MOV
MOV

INC
MOV

INC
BEQ

CLR

MOV

ALLLOOPIASY

BCC
ADD

8cs
ALLNOADIASYL

8CS

DEC

BGT

TSY

ADD

8cs

+ JFNOF
CMP

BEQ

ENOC

AStL
8CS

MOV

sys

ACS

CMP

8,0

TSY

BR

CLR

CMP

BLOS
suB

s JFNOF

CMP

fEDR

1 ENDC

MOV

MOv

SUBROUTINE ¢ALLOG! CALLED BY JSR pC
cSave® *

ALLOCATES ARRAY SPACE FROM FREESPACE

R@,R1 PRESEPVED

R2 MUST POINMT TO VAR

RS MUST CONTAIN SS1MAX

R& MUST CONTAIN SS2MAX

GETS DESTROYED

GEYS OFSTRAYED

GEYS NESTRQYED
RS MUST POIMT TO USER AREA

SP GOES ?? NEEPER AFTER JSR
RU,(SP)

Ri,e(5P)
R3

R4,R}
R 0
12
RO

#20,»(SP)
R

ALLNOAD

R3, RO

ERRARAY

RO

ERRARAY

(SP)
ALLLOGP

(SP)e
#2,R0

ERRARAY

SNOSTH

(R2),#,SVAR

146

RO

ERRARAY

W{FREE (RS),Ry

RO, RY

ERRARAY

Ry, HISTRERS)

ERRARAY

(RYy)e
XL

(Ry)e

R1,HIFREE(RS)
61 @

RE,RY

SNOSTH

(32)|..SVAR

ALLSTRN

# NVAK, (R2)e

(R2)+1 (RL) s

MULTIPLY (Ry)e(R3)e2
RESULY IN Ra

WATCH FOR QVEPRF| QWS

JRE NOW = 2 TIMES # ELEMENTS NEEDED,

JRO NOW ® # BYTES NEEDED,



BASCL

2319
2329

2323

e3e2

2323

2324

2323

2326

2327

BAS]CL

2362

2363

2364

2363
2366

2367

2360

2369

2370
2373

2372

2373

2374

2375

2376

2377

2378

2379

2389

2383

2382

2383

2384

2385

2386

2387

2388

2389

2399

MACX11

318144
918146

912150

010132

0109154

910156

219162

212164

30166

910172
2310172

810174

910476

210202
10210

309214

g1022¢

910222

010224

210226

910239
10232

210234
210236

210249

010242

010246

940250

g1p252
10234

8408256

10261

MACX11

010262
810266

948279
210274

912309

230302

210306

2123192

210312

210314

010317

veal

31222}
210442

293323

230342
910142

162712

200427

208722
332224

0993083

210322
210412

210162
162762
?31272%

02016%

10{773
16390¢
214102
£89222

201404

200301

119422
o8030¢

110132

160269
012601

212620

o297

opono4d

252103

veal

op4veY

193411
op4767

095765

204004

105743

20400y

gog207

200004

251404

200

22eMARe73 15143 PAGE 3%y

MOV (R2)e;(RY)e
MoV R4, (R2)

o] 4+ R3
MOV R3so(K2)

MOVv Ri,e(R2)
200004 sy8 26,(RY)

» JFNDF SNOSTH

ALLEX]T
ALLSTRNITSY {R2)+

MOV (R2)#; (R1)

DEC R3

MQV R3I; (R2)+

MOV R4,(R2)

177774 MOV Ry, eé4(R2)

poeRR2 4177774 sye #2,84({R2)
177777 MOV ey, (R1)e

goe012 CMP R, HIFREE(RS)

8,08 1910

sys RP,RY

MOV (RY) R2
INC Re
8ER AQLEX]LTY

SWAB RY

MOVB Ry, (R2)4

SWAB R

MOVB Ry, (R2)

+ENDC

980012 ALLEXITISYB RO HIFREE(RS)

MOV (SP)&,RY
MQvV (SP)e,RQ

: RTS PC

ERRARAYI]OY

s JZNOF SLONGER

114 WASCIT NATLN

+ENOC
(IFOF SLONGER

+ASCI1 ¢ARRAYS YOO LARGE!

,ENOC

,BYTE 2

+EVEN

22eMARa?73 15143 PAGE 36

' JFNDF SNOSTK
"‘.' T - - - : s i * e re WAoo Tme® -re

} /ARGB! SUBROUTINE
) CALLED BY JSR R7?
} CALLS EVAL TO GET A LeBYTE

} ARGUMENT', BRANCHES TO ERRARG

} IF ARG NO 600D
004114 ARGBI} JSR PCJEVAL

8CSs ERRARG
LERTT) JSR PC, INT
o00040 TSY FACY (KS)

BNE ERRARG

2000243 TSYB FAC241(R5)

ANE ERRARG
RTS PG

s ENDC

ERSQRY

ERLOGH

ERRARGY 107

,IFOF SLONGER

+ASCI1l 1 ARGUMENT ERROR!

, ENOC
s IPNOF SLONGER

187 (ASCl! 1 ARG!

,BYTE @

220

23]



BASICL

2449

2441
2442
2443

2444

2445

2446
2447

2448

2449

2450

2451
2452

2453

2454

2455

MACX11

810329

0109322

9108326

910332

910336
010344

210339

010354

2183%6

910357

0310368

910362

010364

230379

2108372

910400

010402

2104026

030414

010417

p1042¢0

010424

010426

310432

210436

010449

010444

0304592

910452
310456

040462

010470

010474

9109500

210504

MACX11

242519

210514

218516

2103529

232522

29108524

010526

248532

210536

0102542

012346

010532

2103356

10562

010564

210379
218572

010574

240576

010600

voal

311603

216725

216306

003065

012765

2068563

904167

213

pes

geo

112100
0044023

oRev6?

000773

926527

10304
204167

040440
042536

P00

0316529

002425

212065
005965

000414

110063

193065
290300

110065

199065
062765

004767

gReL67

913
218304

2002167

vyeal

214502

212203

2085722

239322
218322

0302322
204767

2127092

204767

212702

204767

312702

204767

200207

016502

712203

322222

210322

218322

Je0227

22aMARe73

90000026

020004

92076

209036

292034

gave7e

pL2

210316

o20039

227044

P28124

04p

00030

020042

020040

200043

ogo0ee

290040

po00ey

043600

087230

096752

gi2

170434

22sMARe7J

gee10e

9g09P32

023780

004774

223714

0p4764

p24p2¢

204754

ggeiee

00034

177775

044514

200042

15144 PACE 37

oMB1 MOV
M

BOMBNX | ;OVB
L]

JSR
B8R

BOMBOONICMP

BWIS

JSR
,ASC]1

,BYTE 2

+EVEN
MOV

8L

MQv

CLR

B8R

BOMBNEC1MQVE

CLR8
SWAB

MOVB

CLRB

ADO

80MBOK}) JSR

JSR

+BYTE

JEVEN

BOMBUMPI JNP

15141 PAGE 38

)

)

}

)} CALLY JSR

}

}

}

BYFCLRI MoV
MOV

ST

MoV
MQV

MOV

JSR

" SUBROUTINE {BOMB’,

USES R2 AND RS

CALLEDBY 10T
PRINTS EPROR MESSAGE FROM AFTER 107

RO DESTROYED

Ry PRESFRVEN

R2,R3,R4

R

UNUSED

_R5 MUST PCINT TO USER AREA

SP RESET TO EMPTY STACK

PG DOES NOT RETURN

(SP),RY
USRAREA,RS

POL(RD),SP
ODEV(KS) 1CAUSE MES OQUTPUT T0 TTY
#CLMNTTY, COLUMN(RS) ISET=YP TTY FOR €OL, COUNTY

RS, COLUMN(RS)

Ry, MSG
CR,LF

$ L ONGER
1%¢

(Re )+, RO

BOMBODON

PC,PUICHAR

BOMBNX

LINENG(RS),#',SCALAR
BOMBYMP

R, MSC
! AT KINE ¢

LINENU(RS),R2

BOMBNEG

RO, FAG2(R5)

FACYL(KS)

BOMBOK

RO,FAG2+1 (RS)

FAC2(HS)

RE,FAGL(RY)
FAC141(RS)

43006 FAGL(RS)

PG, NUMOYT

R, MSG
CR,LF2

REAQY

PC,BUICLR

KBHD(K5 ) o 2

{R2)+,RS

(R29)+

RIy(R2)¢
R3(RE)e
R3, (R2)+
PG,BUFTP

SNOPTP

$PPBFHD,R2

PGy IN]TBF

#PRBFHD,R2

PC,INITBF

SNOLPT

#LPBFHD,R2

pC

222

BUFCLR==INI1T 170 DEv, ByFFER WFADERg

JKEYRQARD

I1BUFF’, STARY

ISKIP 70 BGETL

JCLEAR TELEPRINTER BUFFEP

JPAPER TAPE PUNCH

JPAPER TAPE READER

)

} BUFTP==INIT TELEPRINTER BUFFER HEADER
! :

) - CALLY JSR

)

)

)

BufFTRl MoV
MQV

CMP

S MOV

MOV
RTS

USES RZ AND RS

PC,BUFTP

TPHO(KS)A2
(R2)&, R3
(R2)+,(R2)e

R3,(R2)e
R3, (R2)+

PC

JTELEPRINTER
1BUFF, START

1PY, 7O HGETZ

AX3

s



BAS]CY

2483
2484

2485

2486

2487
2488

2489

2499

2493
2492

2493

2494

249%

BAS]CY,

232y

2322

2323

2924
2525

2575

MACX1Y

010602

210606

2310619

212614

212616

230622

glo624

210639

2940632

242634

010649

930642
B0l0644

010650

2306352

010656

040669
230662

910666

212679

010674

18676

0102700

MACX11

oye702

PLB706

p19719

210714

210729
912722

2102726

210732

2128734

218736

810740
10742

810746

210752
212752

210734

819756

910760

10762

830766

910779

238773

2402774

2310778

vyoal

120027
004434

120027
29L43¢
120827
201426

120027
004423

085723

120027

001417

9098723

120027
PPL413

120027
004440
298723

120027

193404

120027

10{p02y
295723

009203

voaal

23127909

200402
312720

004767

193429
285765

204ip1?

314302

o044

114003
2602303

220227

1849027

2602082

114013

204404

11ip02

ne02e7

200167

200004

2441504

L

076

ge2

229MARe73

092176

2081795

200033

000025

000815

200177

2080137

20049

2903137

222eMARe73

010777

210774

000462

oo094p

gooR4e

000002

091556

125

15141 PAGE 39

)
)

) CHKCHR o CHECK ASCII CHAR, FoR SPECIAL CASES
)

J CALLI MgV CCWAR, 1,RD
} SR R3,CHKCHR

) INSTRYC, JEXECUTE [F LINE DEL, (ALY MODEd, fri't)
} INSTRYC, JEXEC, IF ¢CR> '
} INSTRYC, JEXEC, IF <CRUB QUT> (QR (et
) INSTRUC, JEXEC, IF BELOW 43 OR ABOVE 137
) INSTRYG, JEXEC, If GOOD STUFF

}

)} USES r@

!

CHKCHR}) CMpB RO,81706 JALT MoOE

gEQ CCEX!TY

CMPB RO, #L75 JALT MODE

BEQ CCEX!T

CMPB RO, 833 JALT MODE

BEO CeEXIT
cMPB RO,#2% ploy’

8EQ ceexiT
TSY (R3)e 178 <CR> RETURN

CMPB RO, 8CH

8EQ CCEX1!T

1514 (R3)e 370 RUR OYT RETURN
CMPB RO,#L77 ' JRUB QUT

9EQ CCEX!T

CMPB RO ste
L1 4] coeExiy
TSY (R3)® 170 LIMIT RETURN
cMPB RD,wd0

8,0 CCEX!T
CMPB RO, 8437

LR ceEX1Y
ST (R3) & JREG, CHAR, RETURN

cecexiry RYs R

15141 PAGE 402

)

}

}

)

I CALLY MoV

) JSR

}

}

}

)

)

}

}

}

CHKISETIMQV
BR

CHROSET1MOV
COMCHKI JSR

acs

ST

BNE

MOV

8EQ

MOV

ADOD

CMP

B!

A0D

MOV

BEQ
MOVB

oUtaL2) RTS
}

ERgX121 JMp
)
ERCHANI 107

, IFNOF

L ASC11]
LENDC
, |FOF

L ASC11
ENDC

1 BYTE

,EVEN

!

)

QTABLEY ,BYTE
lFOF
«BYTE

,ENOC
+ JFNOF

yBYTE

,ENDC

' [FOF
,BYTE

224

CHKISET w CHEGCK ]/0 CHANNEL ANP SETellP INPUT (IDEV(RS))
CHKOSET w CHECK ]/0 CHANNEL AND SET#UP QUTRUT (ODEV(RS5))

CADOR, QF CQODE LINE PTR, AFTER '#!],R1
PC,CHKISET (CHKOSET)

USES! RO/R1)R24RIKRS

CHECK P SpECIFIED CHANNEL LEGAL (NUMBER IN RANGE AND ]/g
DEVICE ASSEMBLED IN), RETURN CONE FOR SPECIFIED DEVICE
(SAME AS VALUE OF DEV (OOEVY) IM R2, ON EXIT, R1 PTS'

TO BYTE AFTER CHANNEL NUMBER,

#]TABLE,RO
COMCHK

#OTABLE,RO

PC,EVAL
ERSX4L2

FACL(R5) '
ERCHAN JMUST BE INTEGER

FAC2(RS),R?2
oyreLe JTTY » EVERYTHING SETeUP

(RB), K3 JFIRST TABLE ENTRY

LETLR) JPTS, T0 ACTUAL AYTE
R2,#2 1MAX CHANNEL NUMBER (CURRENTLY)

ERCHAN

R2, RO JENTRY [N TAHLE OF DEV, CODE
(RE), (R3) JCODE INTO [NEV OR QDEV

ERCHAN JMEANS NO DEV]CE THERE

(RO),)R2

PG

ERRSX?

$LONGER

\QCEN

SLONGER

IDEV]GE CHANNE| ERRQP/

0QEy
SNOPTF

"

SNOPTP ';,}5/
2

SNOLPY

'
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2376 1ENOC
2377 1 IFNOF SNOLPT

2578 0210776 204 ,BYTE ¢

2579 ,ENOC

2589 ' )
2983 018777 277 1TABLEl ,BYTE lQey

2982 ,JPOF SNOPTP

2983 ,8Y7C @

25084 ,ENDC
2585 s IFNOF SNOPTP

2586 011209 go2 BYTE 2
2987 ,ENDC
2988 211901 229 ,BYTE ¢
2589

226

BASICL MACX11 voal 229MAR®73 15144 PAGE 4%

2399 jtevsescrcezecsncaganns e - LT oo

2992 ) CLEARS VARS T0 SCALAR ZERQS,NULL STRINGS
2993 ) ALSO INITIAL1ZES RANDOM NO GEN

2394 ) R@ DESTROYED
2995 ) R1,R2,R3,R4 UNYSED
2596 I RS MUST POIMT TO USER AREA

2597 ! SP GOFS NO NEEPER AFTER JSR
2598 011002 012765 032331 000064 CLAVARSIMOV #32331,RNOL(RS)

2599 211010 012765 163251 000066 MOV #163291,RND2(RS)
2000 0211016 211500 MOY (R3),R0
2001 011020 220065 000014 CLRLOOPICMP RO, L OFREE(RS)

2002 011024 103924 AHIS CLRFREE

2003 311026 @2192Y 177775 CMP (RG)#,SCALAR

2604 211232 103412 8L0 CLROK

2605

2000 JFNOF SNOSTH

2007 0211034 024927 177777 CHP {RO),#,SVAR

2008 211040 0041404 BED CLRSVAR
2609 ,ENDC

2610
2611 011042 0212729 177773 MQV #SCALAR,(RD) ¢
26012 211046 00%910 CLR (R&)

2613

2614 IFNDOF SNOSTH

2015 0110%0 000493 BR Y
2016 011052 0212910 CLASYAR MOV (R@)%, (RO)
2017 ENDC
2018

2019 0110%4 012019 MOV (R2)®; (RO)
2620 0110%6 212019 MOV (RO)*y (RA)
2021 011060 262720 0p0004 CLROKI ADD #4,R0
2022 011064 020875% AR CLRLOOP

2023 011066 005029 CLR (Re
26024 211070 020065 000010 CLRFREEICMP RO, ARKAYS(RS)
2025 011074 191774 8,08 96 ‘
2626 011076 016565 000010 0200212 MOV ARRAYS(RS) ,HIFREE(PS)
2627 011124 016565 000014 0200072 MOV LOFREE(RS),LOSYR(RS)
20286 011112 016565 000014 0220074 MOV LOFREE(RS),HISYR(RS) JEMPTY STRING STARAGE
26029 211120 2127635 000033 000232 MQV #33,G§BCTR(RS)
2030 011126 016500 000DV MQV POL(RD),RE

2633 211132 0312720 177777 MOV sey,(H2)e
2632 211136 09%020 CLR (RQ)e

2633 0911149 020063 020002 CHP RO, LIMITIRS)
2634 211144 101774 8,08 ,u8
2633 211146 200207 RYS PC



BAS|CL

2837
2638

2039

2040

2043

2042

2043

2044

2645

2044

2047

BASICL

2656

657
2658

2659

2669

2063

2662

2663

2664

0665
2666

2099
2709

2797

2708

2709

27190

MACX11

211150

211154

211169
g11162

211166
011172

211172
211174
811176

211202

2131204

MACX14

211206

214219

213212

811214

2911216

911222

011226

231232

211234

011236

211240
211244

911246

311252

011254

911256

211260

211262

211264

211266

211279
211272
031274

831278
214300

2911304

811306

2311319

9311312

0311316

811329

311322

211324

234330

811332

811336

211349

211344

311346

911350

211352
931356

211360

214362

011364

914366

vyeéel

912746

022703

191202
262783

206104

96103

209316

303367
g42723

995726

200227

veel

10146
210246

210346
05046
316502

216301

2310165
203016

152216
o0{pi2
220265

183772
210165

298726

232603
232602

0312603

geoae?

205203

152203
09093083

152203
264602

ops20e

ajalay

o91402

203303
264523
220365

193399
220304

183813
220365

194343
229365

191005

P20365

183333
22033153

183733
062716

161682

g20213

904005

210113

112224

22eMARS73

og2234

950000

130000

170000

22eMARe73

g90072

2ooD14

pooe72

202074

200074

20000}

po0204

090010

000012

0po014

020004

15144 PAGE 42

"...'-oo-.-..o-oQQ'oO---'..--.--w..rc.-c.cco'o---o

)} SUBRQUTINE fOJVYEN! CALLED BY JSR PC

I DIVIDES R3,R4 By DECIMAL 13

) RY,R1,R2 UNUSED

) RI,R4 IS THE 34 BIT UNSIGNED INTEGER T0 DIVIDE
) ° RS UNUSED -

) SP . GOPS 2 DEEPER AFTER JSR

DIVTEN} MOV #34,0(SP)

DIVLOOPICMP #50000,R3

M1 K1)
ADD #130008,R3

ROL R4

ROL RJ
DEC (3P)
B8GT Dlvio0P
glc 9470900,R3
TST (3P)e

RTS PG

228

15144 PAGE 43

, JIFNDF gNOSTH

’v o4 > . - pudh- vee ‘-_ - oew

} SUBROUTINE I DNPACK! CALLED BY JsPP

} PAEKS STRING STO“AGE TOWARD LOW CORE

) RO UNUSFED

J Ry ,R2,R3 PKESERVED

] R4 UNUSED

) RS MUST POINT TO USER AREA

) SP GOFS 1# NEEPER AFTER JSR
DNPACK| MOV Rlsm(SP) 3T0 UNDERSTYANDO TWESE ROUTINES 1T |S WELPFUL TO

MQv R2,«($P) JKNOW THAT NONeNULL STRINGS ARE STORED AS
MOV - R3ye(SP) J(LENGTH,2 BYTE BACKPTR,N RYTE STRING,L.ENGTH)

CLR «(3P) JWHMERE LENGTH IS THE VALUE OF N AND IF BACKPTR
MOV LOSTR(RS) ,R2 11S COD,THEN T 1S RELATIVE TO SYMBOLS,
MQVy LOFREE(RS),R4

MOV R;.LObYRcRB)

ONPLOOPICLR (S

g]se (82>*a(SP) =
BNE DNPNENOD .

ONPBAD} CMP R2 HISTR(RS)
By 0 ONPLOOP

MOV R ;HISTR(RS) }SAVE HIGH STRING ADORESS

TSY (SP)+
MOV {SPY&(RI
MOV (SPye R2

MQV (SP)ye Ry
RTS PG

DNPNZROICLR R3

B1S8 . (R2)%3RJI
SWAB R3

RSB (R2)#,R3

ADD (SP),H2

INC R2
81y RS,#4

BED (o6

PEC RY
ADD . (RS),K3

CMP R3,POL(RS)

CERE) ONPBAD
CMP R3,SP

BN1S DNPGOQD

CMP R3, ARKAYS(RS)

BM1 ONPBAD

CMP R§.H!FREE(R5)

BN! ONPG

CMP na.Lozasscnsa

BHIS DONPBAQ

CMP RY, (RD)

8,0 ONPBAD

ONPGOODIADD #4,(SP)
sys (5P, A2 A AT
CMP R, (RI) _

BNE DNPIGNO

MOV R3, (R

MQVB (R2)¢,(R1)e

T
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€711 211379 0099316 DEC (SP)

€742 011372 0203375 8GY , 94
2713 214374 2@avey B8R ONPBAD
2714 231376 064602 ONPIGNOIADD (SP),H2
2745 211400 200717 8R ONPBAQ

2716 ENDC
2747 ,EOT

2718

239
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2749 ) - SQURTE FILE ®s
272” 'q.qt rooe - sse o w --290--.;.-.;--‘;---._..-:----
2723 [

§3§§ } EVAL « EVALUATE EXPRESSIAN
)

2724 ) CALLY MoV CYSER®AREAY
2725 } MOV CSYACK SlZe),R4
2726 } MOV [GNAR, PTR'J,R¢
2727 } JSR PCIEVAL
2728 }
2729 )} USES ALL RECS,
2730 }
2733 } RETURNS fC! BIlY SET IF sTRING vaL,
2732 } CLR IF NQY STRING
2733 )
2;3; } RETYURNS VALUE [N FACL(RS), FAC2(KS)
273 )
2736 011402 020604 EVALI CMP . Sp,RA.
2737 0211404 123406 80 8POL
2738 011406 212746 2008235 MOV #,TERM, =(SP)
2739 011412 000404 8R OPERAND
2740 211414 312746 02090233 UMINUSY ~OV # UNARY,@ (SP)
2741 2131420 220604 CMP SP,R4
2742 011422 103%63 8POLI 80 ERRPDY,
2743 211424 112102 OPERANDIMQVB {RY )+ R2
2744 p11426 202141 BGE VARBLE
2745 0114308 122227 0@037S cMPB RE,m,JLITY
2746 011434 2301475 BEQ T
2747 411436 120227 0208376 CMPB R2,®,1L1T2
2748 311442 294502 BEQ G112
2749 211444 122227 0PB3I74 CMPB R2,#8,FLLT
2750 011450 291%02 BEQ FlLIT
2751 011452 120227 GP@2%5 CMPB R2,#,LPAR
2752 311456 201519 8EQ LPAR
2733 011460 120227 00R234 CMPS R2,#8,MINUS
2754 311464 224753 BEQ UMINUS
2755 011466 120227 090232 CMPB R2,#,PLUS
2756 211472 20{754 BED OPERAND
2757 211474 128227 002262 CMPB R2,#,FN
2758 311598 224537 8ED GOYOFN
2759

27682 1 JFNOF SNOSTH
2761 0911502 129227 00@2%7 CMPB R2,#,5QU0T
2762 311506 201423 8EQ GOT0QY
2763 211519 122227 2908256 cMPB R2,#,00u0T
2764 D11514 @102 8NE NOQUOTE
2765 211516 200187 221230 GOToQT) JMP QUOTE
2766 LENDC
2767

2768 311522 242732 177409 NOQUOTEIBIC #377400,R2 '2769 2311526 162722 000263 SUB # ,ANOL , R2 
23/2779 234532 006302 AS| R

2771 011534 220227 000044 CHP R2, 8T8 5ENNTABLFS
2772 211549 104965 BH1 ERRSX4¢
2773 211542 262792 02p8912 ADD #12,R2
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2774

BAS]CL

2829

2839
2831

2832

2833

2834

2835
2836

2837

2838

2839

2840

284}
2842

2843

2844

2845

2846

2847

2848

2849

2850

2853

2852

2853
2854

2855

2856
2857

2864

2865

2867

2868

2869

2879

287}

2872

2873

2874

2875

2876

2877

2878

2879

2880

2884

2082

2883

MACX14

211946

331550
211552

211554

211560

811562

311564

311566

811572
811572

311574

311576

3116090

211602

211604

211606

211640

211612

011614

911616

911629

811622

9114624

211626

2914632
011634

g11649

9311644

11650
211654

211656

041662

011666

911672

931676
211799

211704

814706

811712

11714

211729

814724

93131726

MACX11

8314732

211734

211736

2117492

911744

211746

811732

211754

211760

231762

211764

911786

214772

211774

811777

212000

012004

042019

33120142

832014

312216

212022

212024

912030

312034
212036

p12042

012844

312050

py2052

212@56

veal

260722
808712

383002
2089167

261227

20092290

2000020

201440

201446

201454

391470
001476

J01512

000020

204662

202020

edQa29

oRopeRe

200000

22800080

?00099

ge0sco

2po000

goooce

211626

083065

18%063%

112163
200167

05065

200404

112165

112165

112165
112165
220%33

PR4767

103429

122127

gg4525

200167

122127

901373
300167

veal

200302

192122

264502

124127

01421

g2g227

204405

022227

20L476

214292

200474

33407

Jooecs

352195

220

200467

200487

283291
283767

310244

004767

183772

204767

#Q5765

201039

121127
804427

122127
2094324

216546
204787

229MARe?73

092749

000040

000043

20042

2g@316

000040

oo0pDe}

020040

9002043

000042

177476

200237

200024

280237

200786

22eMAR73

000255

177777

177775

280666

123

PR2246

poLpoe

177369

003244

200040

000237

002243

00042

1773282

15141 PAGE 44ey

A00
ST

8GY

JMP

ADD
TABLES| ,WORD

, WORD

, WORD

, WORD

WORD

, WORD

, WORD

, WORD

, NORD

, WORD

' IFNOF

WORD

, WORD

, WORD

WORD

T8 5END 3,w2

ILITLT CLR

ILIT21 CLR
BR

FLITI MOVB

MOV

ILITCOMIMQVE
MOVB

8R

LPARI JSR

' [FNOF
BCS

, ENDC

tupB

BEQ
ERRSX4} JMP

+ JFNOF

LPSTRNGICMPB

8NE

JMP

,ENDC

15144 PAGE 44e2

VARBLE| SwWAB
B1S8

ADD

cuPB

BEQ

+ JFNOF
cMP

BEO

ENOC

Cup

BEQ
MOV

B8R

1 |FNDF

STRGJMPI JMP

,ENDC

ERRPOLI 10T
, IFNOF

,ASC11

L ENDC
, 1FOF

L ASC11

L ENOC

BYTE 2

LEVEN

GOPOFN| JMP

1FNOF
ERRMX2}) JMP

JENOC

vApsst INC

BLE
MQVv

JSR

« [FNOF

8CS

(ENOC

JSR
TSY

BNE

4,14

BED

CMPB

8NE

MOV

JSR

PCaR2
(R2)

1 ¥6
ERRUFN

(R2),PC
2 RN

) RNP@

SINFNRTABLES

COSFNeTABLES

SQRFNe TABLES

ATNFNeTABLES

EXPFNeTABLES

WOGFNo TABLES

e

INYFNeTABLES

) SGTM

SNOSTH

TAR

LEM

ASC

CHRS

POS

SES

VAL

sTRT
S
N
N
S
O

e
 
W
 
W
S
 
W
E
 
W
 
W
S
 
W
 
w
e

FACLIRS)

FACQ+31(RS)
(RL)&,;FACZ(RS)

OPRATQOR

FACL(RS)
[LITGOUM
(R )¢, FACL&1(RS)

{Ri)e,FACL(R5)
{RY)# ,FAC241(RS)

(RL)Y*+,FAC2(RS)

OPRATQR

PC,EVAL

SNOSTH
LPSTRNG

(RY)*y#,RPAR

OPRATQR

ERRSXY

SNOSTH A3 A
(RL)e(#,RPAR

ERRSX4

SOPRATR

Re

(RL)*R2
(RS),R2 JCOLLEET OFFSET

(Ry),# LPAR ‘
VARSS

SNOSTH

(R2),%,SVAR
STRGUMP

(R2)¢ #,SCA_AR

VARNOSS

(R2),K2
VARNQSS

SNOSTK
STRGVAR

$LONGER

\ETCN

SLONGER

fEXPRESSION TOO COMPLEX!

FNFN

SNOSTH

. ERAMIX

RY
ERRPOL
R2.0(§P,

PCIEVAL

INDS TR
ERRMX2

PCyINT
FAGL(HS)
ERRSS2

(Rt,l‘}RPAR

VONESS xE

(Rl’fi.” CUMMA .
ERRSX4 235
FAC2(RS),e(SP)

PCLEVAL

~.
 
e
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2084

2885

0886
2087

2888

2889

2899

2693

2892

2893
2894

2895

2896

2897

2898

2899

2900
2921
2902

2903
2904

2905

2906
2907

BAS]CL

2939

2940
2943

2942

2943
2944

2945

2946

2947

2948

2949

2958

2951
2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

964
2965

MACX1L

g12062

0312064

012079

812074

212876

212122

212104

212110

812112

312114

812116

#12122

012124

012138
012134

912136

212140

g12144

012146

912152

232156

932162
212166

212179

212174
212176

9322902

012204

832210

912212

932214

912229

0312222
912226

912230

012234

232236

012242
g12244

012259

912232

2912256

8312269
032264

912266

012272
232274

312276

MACX11

212300

2312304

212306

212318

212312

212314

212316

g12329

312322

012324

232326

212332

232334

2312336

832340

012344

12346

212359
212354

212356

@32360

812364

212379

212374

212376

212404

212406

232412

312414

012422

032426

012439

012434

212436
012444

212450

312452

212454

212456

212460

212462

212466

812474

212502

212502

912504

212506

312519

2312512

p1251¢

212516

912529

312522

232526

12530

veay

103770

204767

399765

291918

122127
PBL324

16503

199402
12600

oea4ey

P82167
0052231

012733

2146500

188779
212602

021227

cg18@2

00a167

004767
212269

81426%

1111923
120327
204437

120327
PR1L434

120327

103644
911602

120227
19{425
120227
184417

120227

194411
120227
1944023
120327

101427

120327
104424

120327
184423

120327
10441
203092

152602

veal

162702

260202

#60702

064207

o@1162
2008124

200154

PP0116

go0056

gP009%2
pooge2

P16546

Q20604

103410

816546
2103446

p520yY
2001067

200244
290207

20941067

224767

20%765
304404

20276%
200679

209469%

102269
212765

395065

200657

204787

2006%4

2312767
24467

012514

212530
900206
2162680

215006

200187

212747

304467

212514

212%30

3002206
9160680

91%006

200763

2p9716

1049003

A08726

202167

2004134

318546

229MAR®73

293504

200040

2o0237

Po0042

2p4e54

177777

000042

177777

geo50ve

Ppe232

000049

200042

20028}

000205

gpez27

289227

280233

009234

200254

290254

2oP234

209233

900227

22eMARe73

oo0226

000042

POCR4D

177950

177406
DB?UQU

200040

100000

200042

44000

0go042

175166

213214

gg2444

177509

213378

832414

0082006

280942

20004

gooo4p

2000026

9020006

15141

15141

PAGE 44e3

s IFNOF
BCS

+ENOC

JSR
ST

BNE

cMPB

BNE
MOV

BM!
MOV

BR

ERRSS21 JMP

VONESS! INC
MoV

MOV

VIWOSSi 8M1

MOV

1 IFNOF
CMP

BNE

JHP

,ENDC

JSR
VARNOSS 1MQV

MQV

OPRATORIMQVE

cMPB

HEQ
cuP8

BEQ

CMPtH

8,0

MOV

cMPB

8L0S

cmP8

8,08

curs

BL0S

CuPB

BLOS

cMPB

8,08

cura

BL0S

CMPB

8,08

PREC2] CMPB

8,08

DOLTNOWICLR
8188

PRECS)

PREC4)

PRECI|

PAGE 44e4

sug
ADD

ADD

ADD

,WORD

,WORD

,WORD

, WORD

; WORD

,WORD

L WORD

NOTNOW] MOV

CHP

81,0

MOV

MOV

INC
JMP

TERMING CiC

RTS

ERRPDS| JMP

MINUSE JSR

UNARY} TS?

TABLE21

BR

UINTEG) NEG
8y

PLUSI JSR

STARY MOV

JSR
, WORD

, WORD

, WORD

, WORD

, WORD
STARL] JMP

SLASH] MOV

JSR
, WORD

,WORD

, WORD

, WORD

, WORD

8R

TSTSTKY TSY

BNE

TS1S1i TSY

JMP

TSTS21 JMP

PUSHF| MOV

SNOSTR

ERRMX2

PCoINT
FACL(KD)

ERRSS2

(Rt’*."RP‘R

ERRSX4

FAC2(R5),R3

ERRSSZ B

(SP)#,R2

VIWOSY
ENRSSY

R}
ooy, RS
FAC2(RY),Ra

ERRSSZ

(§P)0|R2

SNOSTH

(H2),#,SVAR

.

STRGAKR

PG1LOEGET
(R2)%,FACL(RS)

(R2),FAC2(R5)

(RL) K3

Ry #,LOL
DQITNOW
R3,#,60T0

DOITNOW

R3,#,UPARRO

ERRSX4

(SP), K2
R2,#,UPARKO

DOITNOW

RZ,#,3LASH
PREC2

R2,8,MINUS

PRECS

PRECA

R3,#,LC

NOYNOW
R3,#,MINUS

NOYNOW

R3,#,SLASH
NOYNOW

R3,#,UPARRO

NOTNOMW

R2
{SP)+,R2

#,UPARRQe1,R2
R€)R

PG.R2
{R2),PC
UPARRQeTABLE?
STAReTABLE?

SLASH®TABLE2

PLUS=TABLE?2
UNARYeTABLE2

MINUSeTABLE2
TERMINeTABLE?
FAC2(HS),e(SP)

SP,R4

ERRPDY

FACL(NS),e(SP)

RY
OPERAND

Pe
ERRPD,
PC,SUBSTK

FACLINS)

VINTEG
YiO0QRPB,FACL(RS)

OPRATOR

FAC2(KS)

OPRATQR

#44800,FACYL(RS)
FAC2(KS)

OPRATOR

PC,ADDSTK

OPRATYQR

SERSTAR, SERVEC
R4, FPPSAV

TS¥STK

PUSHF

SMLR

PQP

FPPRES

OPRATOR

SERRD]V,SERAVEC

Ré,FPPSAV

TSTSTK

PYSHF

SOVR

PQP

FPPRES
STARY

(3P)
19782

(SP)e
A L]
S(R4)®

FA62‘85’.'(8P)

INEXT CHARACTER,

JPREV]AYS OPERATIR'

1JUMP

}JUMP

) JUMP

1 JUMP

) J1IMP

§ JUMP

§ JUMP

JJUMP IF

JCE

JJUMP Y0 DO THE APPROPRIATE NPERATIOM,

IF o,

IF « OR /,

IF & = OR UNARY,

1F 8 ¢> <8 >s ¢ OR >

IF ANY OPERATYOR),

IF & o UNARY o /

IF o / OR ¢,

2R
0’

\

AsBe ) DO THE @ “OW,

ILEFT OPERAND IS B(SP),2(SP),
JRIGHY QFERAND IS FACLIRS) ,FAC2(RS),

1(E,G,

JCARRY OFF MEANS NUMERIC RESULT,

AsBe ) DONY DO TWE + YET,

{PUSH FAC AND FLOAT IF NEC

JPERFORM MULT
1POP RESULT

JRETURN

JTEST Y0P OF STACK AND FLOAT [F INTY

234



BAS]CL

2994
29993

299¢
2997

2998

2999
3200

3023

Je02

3023

3024

3005

BASICL

3049

3259

Jose

3952

3053

3054

3055

3256

3057

3058

3259

11

3061

3062

3263

3064

3065

3066

3067

3068

3069

32790

387¢

3072

3273

3074

3275

3076

3077

3978

3979

3280

3083

3982
3083

3084

3p8s

3086

3087

MACX11

812534
g12543
912542

912544

232544

912554

12552

212556

032569

212362

g32564

212366

912579
232372

212574

842576

12602

32604

212606

932610
232612

812614

232636

32620

032624

012630

212632

0912636

932649

042644

912646

MACX11

012652
812656

812660

g12662

2312672
232672

232674

312676
212722
912724

212726

212719

212712

212714

912720

812726

212739

912734

2312736

212744

912746

91275

842752

212754

P32756

2127690

212762

212766

212772

232772

212774

812776

2330@p

913002

213024

313219

813212

013014

213247

213022

213024

213026

3130392

333032

313036

813042

013044

213246

veai

214544
2041767

00134

2000024

934523

122127
2091372

210293
210102

199723
2843746
220604

103672
210244
162736
10146

160216
122103

084399
203336

g0L410

210602
062702
204787
012616

200167

022626

212746

000425

ggesLs?

voal

004767
202406

009722

026227

281421

2911202

911203

020327

2017%6
020604

123757
305046

111314
204767

126627
204434

124127

04422

126627
204277
212622

205726

011602
310016

393220

301406

262720

010603

112349

292323

110342

200264

200142

132144
004767

193743
200004

351516

029

224627

egige2
222626

289733

216622

c20227

294024

212609

293726

002377

22uMARe?73 15144 PAGE 4409

2e0pep MOV

BEQ

JMP
170F

JOUMMY ENTRY PO|

SAVCHAR!

ARGB

MAKEST|

SOPRAT|

STOSVAR|

ERRMIX)
STPRO|

L ENDC

ERRSYN!

ERRSXS 107

'

QUOTET CMPB
8

20003 sy9

oooo02 ADO

po4422 JSR

000324 JHP

QUNULLI GMP
GOPVALI MOV

B8R

ENOC

177777

P90339 ERPDB2} UMP

22aMARe73 15141 PAGE 4496

' JFNOF

STAGARRIJSR
BR

STRGVARITST

CuP

BEQ

293532

ooees2 177777

MOV

STRGBTHI MOV

177777 CMP

BEQ

CMP

8L0

CLR

MQV8
204332 JSR

090002 POV226 SOPRATRICMPS

BEQ

290226 CMPB

BEQ

oo2vpPe 200235 CMPB

BNE

MQV
TSY

MOV

egogez ADD

SOPRX1 SEC

JMP
AMPWA[TIMQOVE

176372 JSR
8¢cs

ERRMIX) 107

, o [FNOF
115 1ASCI

yENDC

!

177777 CONCATt CMP

8

200004 CATNOT) MmOV

177777 CMP

FACLIRS),e(SP)
TSTSY 1IFLQAT IF INTEGER
s{Ra)e SRETURN
SNOSTR

NTS FOR SNOSTR

SLONGER
1SYN!

SLONGER

*§YNTAX ERRQOR!

SNOSTR
(Ry)o,#,TEXT

ERRSX3
R2,;R3

LETLL
(Re)e
92

SP,R¢

ERRPOJ

R2,e(3P)

23, (S5")
Rise(3P)
R2,(SP)
(R{)& R3

ERRSXS

(SP)
QUNULG

P, R2

$2,R2

PCyMAKESTR

(5!)0,(5?7‘
QYO TBUYM

(SP)Y+,(5P)s

SoPRAtR | 236

ERRPOZ

ISAVE OUOTE CHAR,

JSAME AS STARTING QUOTE CHAR,?

SNOSTR

PG, LOCCETY
STRGBTH
(R2)»
2(R2) 8oy
STRGBTN

(R2),R2
(R2) )RS

RS, me}
GOTVAL

SP,R¢

ERPDOZ
“(8P)

(R3)(SP)
PG,MAKESTR

2(SP), #,AMPERS
CONCAT

{RY),8, AMPERS

AMPWA[Y

2(SP)#,TERM

ERRSXS

(SP)®,RQ

(SP)e
(SP),R2
R, (SP)

RO

SOPRX JCHECK NULL STRING
#2,RQ

SP,R3

R3,e(RD)
R 3

(R2)
(RL)*e (SP)
PCIEVAL
SOPRAIR

$LONGER

\ANSM\

SLONGER
NUMBERS AND STRINGS MIXED!

(§P)) #uy
CATNOT

(SP)e,(SP)s
SOPRATR

RZ.‘.;

CATLONG

(SP)e,RP
(SP)e

237

.\
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BAS]CL

3104

3213

MACX13

213850

243952

313954

213236

213069

213262

213064

213966

213879

243272

213074

913122

213102

213104

013119
213114

213116

213122

013124

313126

813160

913462

213164

213166

213172
013174

813176
0132090

0132082

2313206

93132192

213213

MACX14

013214

333216

913224

213222

213226

013239

233334

813236

913242

213259

313252

3313256

913269

2313264
2813272

913274

213320

213306

313310

213314

2913329

233324

813326

3313332
313334

313336

213342
313346

913332

243334

833356

913368
013362
213364

213366

313372

13374

voai

210018

000444

J8%099

154220

211623
w2oead

193670
0as%g4é

111316
60016

2241627

184042
910602

262702
204767

g12623

216692

J050p0e0

154208
210366

209330
203375

8116d0

210602

a62720

110240
200302

110240
000647

800167

280004

252123

veal

000004

993117

312746

090434

212746

000433
212746

0312767

000423
812746
2904290

@12746
812767

200412

832744
g12767

800424

900167

200467

204787

193g02
2001467

212623

3910902

900167

122127
804999

204467

342530

213364

913064
200440
2106924

240446

332746
212746

22sMARe73 15141

098377

EITTT

004136

0g0004

oooan4

220003

99003

220003

1765684

114

22sMARe73 15141

106

2000006

0000926

Po00006

810312 0ooR00G

900006

2000006

013214 DPOOERG

2090006

2819312 0020006

177476

177662

176836

174709

224154
ogees?

2945490

213416
290137

PAGE 44«7

MQVv

8r

CATLONGICLR
8ls8e

STPRO)

MOV

CMP

BLO

CLR

MQve
ADD

cMP

8M!
MQv

ADO

JSR

MOV
MOV

CLN

8198

MOV

A00

ADD
MOV

TSY

CLR

8138

ADD

Move

DEC
8GY

QUOTBUMIMQV

catcoMi

ERRPO21

ERRSTR}

EREXPI

ERSTARY

ERADD}

ERROVR}

SINFNI

COSFN

SQRFN{

ATNFNI

EXPFNY

LOGFN|

ERRMX9)

ERPOL1)
FUNCY!}

FUNCTJ}

FUNOK}

MoV
ADD
MOVB

Swag

MOVB
8R

ENOC

JMpP

1+ JFNOF

107
. IFNOF

,ASC11
,ENDC

, [POF

1ASCI]

,ENDC

BYTE 2

,EVEN

, ENDC

PAGE 44de?

107
» IFNOF

1ASCII

ENOC
, [FOF

ASCI11

1 JFNOF

JMP

LENDC

JMP

JSR

s IFNOF
8ce

JMP

LENDC

R®, (SH)

CATCOM
RY

(R2),Re

={SP)
(R3), (SP)

RO, (SM)

(SP),#377

ERRS TR

SP,R2

$6,R2

PC,MAKESTR

(3P)#R3
4(SP) R2

R@

(R2),R0
R3, 4{$P)

RE,R3

#3,R3

(§h)e,R2
(5P)e
R¢

(R2),Ke
03, R2

(R2)*, (R3¢
R®
94

(SP),RO
SP,R2
3, RP

R2,e(RO)
R2

RZ.-(BB)

SQPRATR

ERRPDY,

SNOSTH

SWONGER

\STLY

SLONGER

tSTRING TOO LONG'

230

SLONGER

1QVF1

SLONGER
1QVERFL OW!

#SINsv(SP)
FUNCT}

#G0S,#(SP)
FUNCY

#SQRT, «(SP)

#ERSQR, SERVEL
FUNCT}

PATAN,e (SP)

FUNGT]

EXP,9 (SP)

SEREXP, SERVEC
FUNCT] ‘

PALOG,m(SP)

SERL0G, SERVEC

FUNCT}

SNOSTH

ERRMIX

ERRPOZ
PCIEVAL

SNOSTH

FUNC?

ERRARG

(SP)&yR3
*

ERRYFN
(R{)o,#,RPAR
ERRSXY
RE,FPPSAV

PYUSHKHI JPUSH FAC, FLOAT ]F NECESSARY
FUNOX 1G0 "0 FUNCT]ION

FPPREY
OPRFN

SP, Ry }SAVE ADDRESS OF PUSHED ARG 32“3 9
R4, e(5P) _ 1SAVE R4
#FUNRET,o(3P) [DUMMY RETURN ADDRESS

#3137,0:5P) 1OUMMY JUMP INSTR,



BASJICL MACX11i VP21 22eMARe73 45141 PAGE 44a9

J¢14 Q13408 23014 . MOV Rigel(d?) IADD' OF ARGUH!NT
3215 013402 212746 0290403 MoV '!Uto-tsp) j0UMM

3216 0213406 010528 Mgv AS,RP ;savr Rs VALUE
3217 0213410 ©230609% MOV SP,RS JRETURN ADDRESS (TO DUMMY PROG [N STK)

3218 013432 004070 0200032 JSR na,oassavegae:

3219 0313416 062706 220012 FUNRET} ADOD »8,,SP JPOP DUMMY PROGRAM
3220 013422 032604 MOV (SP)e, R4 " JRESYORE R4
3221 013424 022626 CMP (SP)*,(SP)e JREMOVE OLD FAC FROM STACK

3222 013426 31006% 020040 MOV RB,FACL(RT) JSYORE RESULT IN FAC
3223 043432 210165 oopes2 MQV Ry, FAC2(RY)

3224 013436 200134 JyMp P{R4)e JANQ RETURN
J22%
3226 1 JFNOF SNOSTR

3227 Q13440 000167 177346 ERRMX8}) JMP ERRMIX

3228 . ,ENOC

3229

ggga P13444 Q04787 175732 INTFNL JSR PGIEVAL

3
3232 .y ]1PNOF SNOSTK

3233 213450 183773 8cs ERRMXH

J234 ,ENDC

3239

J236 013492 122127 000237 cmPB (R1)¢;¥ ,RPAR

3237 0334%6 0941904 anNe ERRgx?
3838 0213460 0204767 0023110 JSR PG.INI
3239 013464 000167 176476 OPRFNL JMP OPRATQR

3240 313470 022167 4177050 ERRSX9) JMP ERRSXY
3244

3242

3243

Je44 } $r A 1S NQY @,FL0AY 1Y
3245 013474 009716 UPLRRO} (SP) 11S UPPER A ©

32406 013476 201010 NE UAY
J247 Q13500 00%766 000002 Tsr 2¢8m) 118 LOWER A 2

3248 013504 201409 BEQ VAL
3249 Q33506 2099726 TSY (SP)e
J250 013510 004467 QQL4ce Jor R4, FPRSAV
3251 033514 20p008C JHORD SR
3252 0213516 0215066 (WORD FPPRLS
3853 :
3254 213529 0312767 Q214p64 0000086 UA{l MOV SERREXP,SERVEC

3255 013526 008765 0Q004Q ST FACL(RS) 1[S UPPERB s 2

3256 013532 0294036 BNE UALR
3257 0213534 0D%76% 000062 TSY FAC2(KS) }1S LOWER B s
3290 3313540 2010206 BNE UAS

3259 0213%42 012765 000001 000042 MOV 84,FAG2(RY) )SET RESULT &

3200 013550 022626 VA4 cnr (§P)®, (SP)e
3261 0233552 0200167 1764410 JMP OPRAYOR

3262 | B 1§ INTEGER
3263 0313596 0208716 UAS 1SY (3P) 118 A 8 0
3264 013560 001077 BNE UAL? | 240
3285 0313962 028765 000043 TSY FAG2(R3) 118 LOWER B8 > &
3266 0213566 190013 8P|, UA9 IN6, ERROR MESSAGE
3267 213%72 000p04 UAS1Y 107
3268 _ ¢« JPNDF SLONGER

BASICL MACX1L{ VP28 22eMARe73 15144 PAGE 44e4p

3269 013572 053104 LT} 1ASCI1 tQve’
3279 ,ENOC

3273 «1FOF SLONGER
3272 yASCIT 1QIVISION Ay B¢
3873 ENDC
3274 L3578 "T.L) ,8YTE @
3275 ,EVEN

3276 213576 02208927 00400 ERRDIV CMP RG, #4000

3277 043602 4193372 nls UAS

3278 Q13604 290187 1774D4 JMP ERSTAR

3279 013610 103387 BHIS UAS jO1V BY @
3280 2313612 000167 177376 JMP ERRQVH JOQVERFOW

3281 013616 20%065 0D0ReD UA9Y CLR FACL(KS) JSET RESULT @

3282 2313622 20%065 0290062 CLR FAC2(RS)

3283 213626 288759 8R UA4

3284

3889 IFIX B IF INTEGER ¢ 296
3286 213630 029%765 0p0042 ua{a1 TSY FAC2(RS)

3287 033634 004236 aNg VALog,2
J288 213636 016500 0p004D MOV racxtNS).Ro

3289 013842 210002 MOV RO, R2
3290 013644 242709 420177 8¢ l&ll:l’.Rz JEXTRAET EXPONENY
3293 013650 220027 040220 cMP no.couzaz JCHECK YOO SMALL

3292 013654 193426 8,0 UALR

3293 (13656 242702 177600 8lcC a;7769u R2
3294 213662 252702 0090200 a1s $230,K2 JR2 1S MANTISSA

3295 213666 220027 042000 UA{BAL CMP RP,sé2000

3296 213672 Q014906 8EQ yAy28e
3297 013674 191016 BN} UALE,°

3298 0213676 096202 ASR R2

3299 213700 103414 BCS UALD,9 }1P R]T CLEARED,NO GOOD

3300 013702 262700 0200200 ADD #209,R8 IUPDAYTE EXPONENT

3383 0313726 200767 BR VALBA

3302 213710 20%765 000042 UAL@8B} TSY FACL(RS)

3303 013714 190023 8P, VARG

3304 213716 20%402 NEG R2

3383 213720 203265 000040 UA{@CI CLR FACL(KS)

3306 2313724 2102205 020062 MOV R, FAG2(RY)
3387 31373¢ 2997312 BR UAS

3308 1B S REA|

3309 313732 30%716 Ua{g,51 1s87 (3P) 118 A 8 92
3312 213734 201405 BEOQ UAL2
3318 2137386 724487 201152 JSR R, FPPSAV
3312 213742 216046 ,WORD PYSH

3313 013744 014104 214146 JWORD UAJMP,UA23
14

3315 213753 Q%765 QQ004Q vA{2} T$7 FAGL(KRS) 118 UPPER B> ¢
3346 213754 180320 8P| UA? JYES

ggzz 213756 200704 8R VAB JNO, ERROR

1
33419 }8 INTEGER, A REA
3320 0213760 316500 000Q42 TYRA] MOV FkCZ!RS}.Ra - 6//
3321 213764 231pp22 MOV RO ,R2 }JSAVE FOR SIGN TES?

3322 2333766 0282901 BGE UALTA ’

3323 213772 205409 NEG R¥

P



BASICL

3324

3325

3326

BAS|CL,

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394

3395

3396

3397

3398

3399

34089

J49)

3402

3403

3404

3405

3406

3497

3408

3409

3410

341}

3412

3413

3414

3415

3416

3417

3618

3419

3420

3421

J422

3423

3424

3425

3426

3427

3428

3429

3439

3431

3432

3433

MACX1l

213772

2933776

014009

014204

914006

0149192

214014

914016

914020

2142324

914230

214932
L4234

014040
014942

014046

214959
214052

814054
2349056

814069

814064

014066

914971

214072

14276

23141900

214122

014104

214106

214119

914114

14116

914120

214124

g14126

034139

914132
334134

014136

014149

214144

914146

214150

MACX11

314152

214154

014156

014169
016162

014164

014170

214172

014174

214176

014200

914202

P14204

014206

914210

014212

014222

14224

814232

014236

014242

214246

214252

314254

014260

014262

914266

3142782

914272

014274
334276

214329

914304

2143026

314319

214312

914314

214316

214320

314322
214326

314330

214334

veal

20027

193057
204467

316060

036972
314972
216046

090229226

014119

3160446

2@go000

216060

3144104

016060

014129
236872
216046

0000006

416060
215066

2aes6?

990004

242536

206265

193202

205724

990134
214404

089134

229765

004773

200772
205765

100367
000764

205716

100734
208434

210246

04467

2900906

214479
214130

Vo2l

914212

216046
20000006

214224

715066

2080167

PL2600
03260

212602

232623

010146

210046
010346

210244

200434

212765

200167

2342765

due18y

200167

J00167

200167

112192

122127

¥B4L372
4665022

220624

193762
414220

281511

319046

004767

103426

212600

112002

100549

200302

152002
261522

321227
2R474%

222227

201401

22eMARe73

pPB2%6

001119

014020

014049

916040

214010

214056

176102

122

coop4s

020044

000050

20730

22eMARe73

175776

PPP0URG 20BE52

177149

0000006 PPVRS2

177126
17553¢

176544

176272

200253

000004

1730276

177777

177775

15141

13143

UaL7al

UA{78B}

UAL701

UALTF}

UA{9

ERREXP
UA21t

UAASRI

UANJMP

UAJMP

UATSTOY

UATST2)

UATSTA)

UA201

UA231

REVRSE)

CALOG]

CEXP1

ERRPD4}

ERRMX11t

ERRSXA|
FNFNI

FNSWAP)

PAGE 4404}

CMP
BHls

JSR
, HORD

, WORD

, WORD

WORD

, WORD

NORD

, WORD

, WORD

+WORD

s WORD

WORD
,WORD

+WORD

, WORD

+WORD

1 WORD
s WORD

JMP

PAGE 44e42

+WORD
' WORD
, WORD

¢ WORD

JMP

MOV

MOV

MQV
MoV

MOV

MOV

MoV
MQV

JMP

MOV

JMP
MOV

JMP

JMP

|erDF

JMP

+ ENOC

JMP
MOVE

CMPB

BNE

ADD

CMP

81,0

MOV
8EQ

MoV

JSR

) 1PNDF

BGS

,ENDC

MOV

“Qve

aM}

SWAB

8|S8

AQD

s IFNDF
cMP

BEQ

+ENDC

CMP

8EQ

RO, 8226
A20

R4,FPPSAV
POP

PUSHY

UAASR,UALTD
PUSH

MLR

UAYSTO,UAL?F
PUSH,PYSH

SMLR

POP

UAJMP,UAL7B
p

UATSTZ,UAL9
PYSH1

PUSH

SOVR

POP
FPPRES

OPRATQR

SLONGER
\'ER\

$LONGER

(¢ ERRORY

RESAVE(RS)

UAJMP

(R4)e
O{R4)e

8R4, R4

P(R4)+

RPSAVE

VAJMP

UANGMP

RZSAVE(RS)

UAJMP

(RS)

UANMP
oSP

UA2y
S(RAI®

R2,=(5P)
R4 ,FPPSAV

$IR

REVRSE

UATYSTA

FPPRES

OPRATOR

(§P)+yRY
(SP)+,R2

Ry,e(5P)
RU,e(SP)

R3ye(SP)
R2,«(5P)

®(R4)e

#ALOG,R3ISAVE(RS)

FYNO

SEXP,RISAVE(RS)

FYNOX

ENRPOL,

SNOSTK
ERRM]X

ERRSXS
(Rg)¢ R2

(RL)¢y #,LPAR

ERRSXA

PQL(RD),R2 .

SP,Re

ERRPOS

(R2), KO
ERRYFN

PCIEVAL

SNOSTH

FNSTR

(SP)*,RO

!RG)O,Rz
ERRAGY

R2
(RA)*,R2

(R3),H2

SNOSTH
(R2),#,SVAR
ERRMXY

L L

JRG 1S A8St8? IF Y00 811G, FLOAY

160 INYO POL]SH MODE
jCURRENT PRODYCT IS A
JCURRENT ANSWER IS 1 (ON STK)

JSHIFY B, BRANCH }F BIY 1S @
$GET CURRENT PRODVCT ONT 0STACK

JMULTIPLY INTO CURRENT ANSUWER

JTESY IF DONE, BRANCH IF S0
}TWO COPIES OF CURRENT PRODUCY

JSGYARE 17
JAND PUT RESULT BACK

JPOLISH JUMP TO (78

§SYORE ANSWER INYO FAC
}TEST SIGN B, IF ¢ JUMP

JPUSH ¢ ONTO STACK

JANS s L/ANS [F B NEG

1PgPp ANSWERTQ FAC

JAND GET QUT

JSK]P OVER JUMP ADDRESS

JPOLISH MODE JUMP

JTEST SIGN OF B

JPOLISH JUMP IF 8 +

JPUSH INT B ON STACK

2 YA
}FLOAT B

JREVERSE YOP TWQ ON STK

JTEST TOP STk, BR TO ERR [F =

JCALL ALOG FUNCTION ON A, RESULT TO Fac

JPUSH LOG(A) gNTQ STACK
JCALC Bal0OG(A)

JCALC EXP(Be_0G(A)), RESULY T0 FAC

JROYTINE Y0 REVERSE Y0P 2

JFLTPY NUMBERS ON STACK

JR® NQW CONTAINS TWE DEF POJIMTER,

JIRESTORE TWE DEF PalnTER,

JGET TWE VARIABLE FHOM THE DEF,

)P THE OEF VARIABLE IS STRIMG AND

JTHE VALUE ISNT THEN ITS AN FRROR, #2423



BASICL

J434
3435

3436

3437

3438

3439

3449

Ja4y

3442

3443

J444

3445

3446

3447

3448

3449

3450

3453

3452

3453

3454

3455

3456

3457

3458

BASICL

3489

3490

3491

3492

3493

3494

3495

3496

3497

3498

3499

3509

3524

3502

3503

3504

MACX11

214336
214349

034342
214344

314344

214352
914354

914360

014362

014366

214372

914372

214374

934376
3144090

014404

014406

014414

314416

014429
014422

314424

014426

044439
014432

214434

014436

3144490

BL4442

014446

814450
214452

314454

914456

034462

214464

214466

914479

014472

014474

014476

214509

914302

014526

214519

214512
934514

214529

214522

MACX11

314525

14526

014532

814534

214536

B14549

314542

214546

314550

314552

14554

014560

314562
214564

714566

g1457g

314574

914576

314620

9314682

314604

914619

214612

214614

2346292

314622

244626
314632

014632

2144636

214649

014642

914644

214646

314659

£14652

314654

214656

234662

J14666

714679

014672

214674

214676

vaal

211202
2206024

183735
211246

2316522

211246

216542

200450

2166092

112002

19043
aPe302

152002
264502

322227

204316
ageaz?

204404
211202

2112023
012612

310316

810246

014292
295202

291442

pe8203

201004

116622

112612
0Po4se

112322
114312

162793

9e5726

210602

205203

204404

290302

110223
epo3e2

110213

124027
eoipge?

12202

201673
2980167
200004

43425

veal

209

124927

204370

210046

122021

294365

122027

04362

010146
210003

004767

103402
205093

200401

0126083

124127

004224

01260}

912600

114046
1140606

012602

264502

221227

081416

022227

201401

211202
212662

212612

200426

912612

310046
711200

161502

Pe5222

o00411

208722

g26227

ge4765
214202

7312612

312046

211229

229MARe73

Q0040

200042

ggesv2

177777

ggoo02

290001

11 J1x4

000243

173372

116

22eMARe73

Po0237

020254

174622

2g02v}3

2oge0el

177777

177775

239P902

epoRe2

177777

177777

15144

15144

PAGE 44e43

MOV
Cup

BLO

mMQV

MOV

MQV

MOV

8R

+ 1FNOF

Moy
MQve
aMl

SWAB

8188

ADO

o 1 4

BNE

- CHP

BEQ

MOV

MOV

MQV

MOY

MOV

MOV

INC

BEQ

INC
BNE

“QvVe

MOVE

BR

FNOLNN) MOVE

MQVE

syB8

FNNEWNLITSY

MOV

FNSTR}

INC
BEQ

SWAB

MOVB

SWAB

MOVE

ENOC

FNREPL| CnP8

BNE

cMPB

BEQ

ERRAGL) JMP

ERRUFN) 10T
, IFNOF

LENDC

PAGE 44«14

' IFOF

' ASCI!

, ENOC

,BYYE 2

+EVEN
FNNQCOMICMPB

BNE

MoV

CMPS

BNE

CMPB

BNE

MOV
MQV

“SR
8CS

CLR

BR

MOV

CMPB

BNE
MOV

MOV
FNRLUP) MQv8

MQVve

MOV

ADD

+ IFNOF
CMP

8etQ

1ENDC

CmuP

BEQ
NQV

MOV
MOV

8R

FNRSSC1I MOV

MOV

MOV

sye

INC

1FNOF

R

FNRSTR} TST

CMP

BED

MOV

MOV

MOV

MOV

ENDC

(R2) K2
SPiRe

ERRPDS
(R2),9(SP)

FACL(K3),(R2)+
(R2),e(SP)
FAC2(H5),(R2)

FNREPY,

SNOS TN

2(8P),RP

(RP)e,R2
ERRAGL

R2

(R@)e,R2

(R3),H2
(R2)+,;#,SVAR

ERRMX]Y

2(R2) #ey
L od

(R2),R2
(R2),R3
(5P)%y (R2)

R3, (SP)
R2,e(5P)

(R2),R2
Rd

FNNEWNL,

R3
FNOLNN

1§8P’|!R2)6

(3P)+, (R2)
FNREP|,

(R3)+,(R2)a
(R3), (R2)

#2,R3

(SP)e

SP,R2

RZ,(R§)0

RQ

R2y ({RY)

‘8’,"|COH"A

FNNQCOM

(RE)+;(RL)»

FNSWAP

ERRARG

SLONGER
'UFN!

SLONGER

JSYACK TWE OLD VALUE AND REPLACE 17
JWITH THE NEW VALVE

JRESTORE THE DEF POINTER,

JGET THE VARIABLE FROM THE DEF,

JIF THE DEF VARIABLE IS NUMERIC AND

JYHE VALUE ISNY THEN ]TS AN FRRQR,

}1F THE VAR [SNT A STRING SCALAR

ITHEN DO THIS,

JR3 NOW CONTAINS THE OLD VALUE],

13(R?) NOW CONTAINS THE NEW VALUE,

J3(SP) NOW CONTAINS THE NLD VALUE,

JTOP(STK) 1S A TEMP FOR VAR AQDRESS,

FR2 MOW CONTAINS THWE NEW VALUES

JBRANCH IF TWE NEW VALUE IS MULL,

JBRAMCH IF TWE OLD VALUE IS MONNULL,

JOLD VALUE IS NULL, NEW 1S NOT, SO|

JMAKE AN ABS BACKPTR TO THE VAR,

JCTHE MEW VALUE IS NOW PRQTECTED)

JOLO AND NEW ARE BOTH NONNULL SO!
JPUT OLD BACKPTR INTO THE NEW VALUE,

1GET RID OF THE TEMP,

) (CHECK NULL STRINGI)

1SET THWE BACKPTR OF THE OLD VALUE

JT0 ITS CURRENT STACK ADPRESS,

29Y

tYUNDEFINED FUNCTIQM!

(ROY,#,RPAR

ERRAG]

R8,9(§P,

(RA)+, (RL) e

ERRAGY

(RO)e,¥ ,EQ

ERRAG]

Ri,e(3P)

(SP)e Ry
(§P)O,RO

»{RD)s (SP)
*(R@))1(SP)

(SP)+,R2
({R9),R2

SNQSTH
(R2),#,5VAR

FNRSTR

(K2)%,#,SCALAR
4

1

(R2),KR2
(SP)e,2(R2)

(SP)*+,(R2)
FNCHK

‘SP,‘|‘R2, -

RD,=(SP)
(R2) X0

(R5),R2
R2

SNOSTH .

FNRCOM

{R2)¢

2(R2) #ey
FNRSSG

(R2),R2
(SP)+, (R2)

RP = (SP)
(RZ"NH

T

W

¥

A.
\~
“~
-'
-'
/
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3544

3545 014709 02%200 FNRCOMI INC RO
3546 (14702 001404 éza FNRSNUY
3547 014704 00903022 SWAB R2 -
3548 0214706 110229 MOV R2,(RU)+

3549 314710 000302 SWAB R2
3550 214712 110229 MOVB R2,(RU)+
3551 O14714 012600 FNRSNUL t MOV (SP)Y+,R2
3552 0414716 124027 008255 FNCHK} CMPB »(R3)#,LPAR
3553 Q14722 021327 BNE FNRLUP

4

gg;s .grnor SNOSTH
3556 014724 209703 TSY R3
35957 014726 204410 ged FNNUYMER

3558 Q14730 3108346 MOV R3,e(SP) -
3559 014732 028327 177777 cMP R3,#177777 JCHECK NULL STHING

3568 014736 204902 BNE , 6
3561 014749 0008467 175754 JMP SOPRATIR

3562 Q14744 0PDL67 176212 JMP STPRO

3563 ,ENDC
3564

3565 014759 009167 175212 FNNUMERS JMP OPRATQR

3I¥eo : (EOY

39567

276

BASICL MACX11 vezl 228MAR<73 15144 PAGE 43

3568 ) SOURCE FILE #6

3569 jnececs LILT. voce Yecans : revepeccsccan
3578 } SUBROUTINE fFlxyp! CALLED Bv Jsr pC
3571 } MATCHES TYPES OF 2(SP),2(SP) AND FAC1(R5),FAC2(RY)

3572 ) R@,RL UNUSED
3573 ) R2 ONESTRQYEN
3574 ) R3,R4 UMUSEN

3575 ) RS MUST POIMT TO USER AREA
3576 } SP GOES NO "EEPER AFTER JSR

3977 014754 012602 FIXUPS MOV {SP)+,R2

3578 314756 239%716 TST (SP)
3579 014760 01413 BEQ FIXTST
3580 014762 208765 0200040 TSY FACL(RS)

3581 014766 294{g23 BNE FIXREY ;CONN CODESaNONZERO MEANS FLOATING,

3582 014770 216546 000042 MOV FAC2(R5),e(SP) jeses

3583 0214774 0204467 000114 JSR R4,FPPSAV

3584 0415000 2000006 ,HORD IR
3585 015002 016060 _ ,WORD POP

3586 315004 015066 ' ,WORD FPPRES

3587 015006 200410 BR FIXCL¢#

3588 015010 @95765 000040 FIXTST: TSY FACL(RS)
3989 015014 204406 HEQ FIXREY J1CONN CODESs® MEANS INTEGER,
3590 015016 208%726 TST (SP)e janas

3591 215020 0204467 000079 JSR R4 ,FPPSAV
3592 0215024 20200006C ,WORD S§I]R

3593 215026 015066 (WORD FPPRESY

ID94 215030 000244 FIXCLZ} CLZ JCONN CODES3YONZERD MEANS FLNATING,
3;95 215032 700112 FIXRET) JMP (R2)

3896

247



BASICL

3597
3598

3599

3629

3601

3602

3603

3624

3605

3606
3607

3608

3609

3610

3611

3612

3613

3614

3615

BASICL

3616
3617

3618

3619

3620

3621
3622

3623

3624

3625

3626

3627

3628

36829

3630

3631

3632

3633

3634

3635

3636

3637

3638

MACX11

21%034

219036

215049

215042

218344

0150246

2150259

215054

2150856

9315060

p1%g62

g15g064

MACX11

215066

g1%972

215076

215182

2151086

815112

213114

213129
915124

215130
215134

2151492

veal

112102
190407
290322

152102
2615022

212220
222927

193402
900264

gosee?

2poaey
3002927

vael

216500

216504

A16502

316593

216546

2p0224

310065

210165
210265
210365

2312665

200134

229MAR®?3 15141 PAGE 46

’p;-oqé...9-..9....'-'...qé...éu-géto-é.-.g--o!.-.-.'

)} SUBROUTINE (FJNE"’ CALLED BY JSF PC

3 FINDS THE ADNRESS OF TWE LINE NO

} REFERENCED 8Y (R1) N RZ,

} IF THE SYMROL YAHLE REFERENCE IS NOT A LINE \9,
} SEYS CARPY' OTHERWISE, TWE CARRY ]S rLEAR,

FLINEI MOVS (Ry)e,R2

aml FLE

SWAB Re

ADD {R5),Rr2
MQV {R2)+,RQ

177775 CMP RO, #,5CALAR

8.0 FLX

FLEY SEC
RYS rC

FLX CLC

RTS PC

24y

22rMAR®73 15141 PAGE 47

,:; lé cecee ‘eesvese ,é.-.;--.;---é.-.qa--,--.,--’!-..

} ROUYINE FPPRES/ CALLED v POLISH MODE

} RESTORES RZ THRYU R4 SAVED BY FPPSAV

} AND REYURPNS IN NORMAL EXEC MODE

2a0Des FPPRES) MQV ROSAVE(RS),RD

000046 MOV RISAVE(RS),R}
0pP058 MOV RZSAVE(R5),R2

ppo052 MOV RISAVE(R5),R3
2goese “Qv RASAVE(RS) ,=(SP)

RYS R4

‘_- - ; - oee _; —f - ;-— - o= --;..Qf-'..---

} ROUTINE !FppsSay! CALLED BY JSR R4
} SAVES RQ THRU R4, AND RETURNS IN

J POLISH MNOE '

200044 FPPSAV) MQV RO ,RASAVE(RS)

290046 MoV RL,RISAVE(RS)

I 1 1 1) MoV R2,R2SAVE(RS)
dgeese MOV RI,RISAVE(RS)

020054 MOV (SP)*,R4SAVE(RS)

JMP Q(R4 ) JENTER POL IS~ MQJDE



BAS|CL

3639

Jo4p

J64y

3642

Jo43

3644

3645

3646

J647

3648

3649

3650

3651

Jos2
3653

3694

3655

3656

3657

3658

3659

3669

3661

3662

3663

3664

3665

3066

3667

3668

3669

3670
3674

3672

3673

BASICL

3674

3675

3676

3677

3678

3679

3680

3681

3682

3683

3684

3685

3686

3687

3688

3689

3690

3691

3692

3693

3694

3695

3696

3697

3698

3699

3708

3701
3702

3793

3704

3705

3706

3707

3708

3799

3712
3711

3712

3713

3714

3745

3716

3747

3718

3719

3720

MACX11

9135142

215146

215150

215154

2131692

15162

215166

815179

213174

315176
215200
815202

015206

215219

815214

215216

013229
2195222

015224

815226

MACX11

0152302

15232

215236

215249

215244

015246

915250

915252

215256

915269

15264

215266

215279

215272

315274

2153080

2153082

215304

15306

215312

815316

215324

313326
815332

313349

915342
213339

215352

15356

215369

2815362

ool

912703

000402

212703

012702

211246

212712

260123

024361

094412

113349

05243
221361

104422
2916113

712612

000241

peg2a@?

2312612
200261

200207

vaal

810246

204787

1034025

2161722
703911

4312602

090297

216120

204423

ge50064

J0026y

gpe7087

018046

n10209

304787

1939081
300000

12600
2050613

116502

212772
209730

116582
232772

294903

212772
2009001

024767

2009725

177560

177558

22gMAR®73 15141 PAGE 48

}

} GET1BYY (GEY2BYT) o GET 8YTE quT oF RING BUFFER UYSING

} GEY POINTER 1 (R2),
)

} CALLY S(CBYFF, HQR, BASE],R4
} #(BASE OFFSEY OF GET PTYR',],R3

} JSR PG,GETBYT

)

} USES REZ,RL,)R2)RI

}

} RETURN CHAR, IN Rr2,
) tcl BIY 1S} CLR |F CHAR’ OBYAINED
) SEY IF BUFF’ WAS EMPTY (NO CHARY)
}

080004 GET1BYTYIMQY 886ETY,RS
8R GETBYT

200806 GE?28YTIMQV #8GETZ,RT3

177776 GETBYT}) MOV #PS,R2 JSTATYS
MOV (R2),s(SP)

200340 MOV #PR7,(R2) JHIGHEST PRIOQRITY

ADD RY,R3
209910 CMP (R3),8PYT(RLY JANYTHING IN BUFF?

8E0 BYFEMP
Move ®(R3)e,RA §GET BYTE

INC *({R3) IPT, 10 NEXT BYTE
go0R02 CMP (R3),BEND(RY) JWRAP AROUND?

BL0S NQWRP

200000 MOV 88TRY{R1), (R3) PY, TA NEXT BYTE TQ GET
NOWRP} MOV (SPYe, (R2) 1STATYUS BACK

CLC }SIGNAL SYCCESS
RYS P

BUFEMP) MOV (§P)+, (R2) §STATYS BACK
SEC JSHOW FAILURE

RTS PC

280

228MAR#73 15144 PAGE 49

joe 4 . - - ecae * bl d Sscew

}

} GETCHAR ¢ RETURN A GHAR, IN RQ 0R WAIT UNTIL YOU CAN
; :

} CALLY #(BUFF, HOUR, BASE],R%

} JSR PC,)GETCHAR

)

} USES R3: (RZ,R1,R2)

)

)} RETURNS CMAR, IN RO

) IF PAPER TAPE READER EOQY FOUND, EXIY TQ tREADY’

}
GEtCHARIMgV R2,»(SP)

177704 GETCH1}| JSR PCyGETLIBYT
8CS NOCHAR INOTHING THERE YETY

0909012 MoV BFSPEC(R1),R2 JCHECK [F READER STQPPED
867 XCHAR 18 OR « IS 0K, BRANCH IF CHAR

GETX1 MOV (SP)+,R2
- RYS PC

90012 NOCKARY TMMQV BFSPEC(RL) ,R0P JCHECK EOF QR EXTRA CHAR
8E0 REENAE .

200012 CLR BFSPEC(RY)

SgC

BR GEYX

XCHAR} MOV R@,=(3P) JPUSH NLD CHAR

MOV R2,R0O JPOSITION NEXT

203314 JSR PC,PUTBYT

8cC 4 JMAKE SURE IT GOT IN!

ALY

MOV (SP)e RO JGET BACK OLO CHAR

200012 CLR BFSPEG(RL)

gaga7? MOove I0EV(RS),R2

PBo101 215360 MOV 8184,01TAB(R2) 3RE~ENABLE INPUT DEVICE
B8R GEYX } {CARRY [S CLEAR)

) RESENABLE FROM A OPAD START

280077 REENAB! TMMOVS [OEV(RS),R2

PB4000 015360 81y 8004000 ,8]TAB({R2) JCHECK BUSY 817
BNE GCWA!

gpoi2L 0215360 MOV #124,P1TAB(R2)
GCWAIT}) WAIT JWALT FOR AN INTERRUPT

200524 JSR PCo IOWALT JWASTE TIME

8Rr GETCH]

} TABLE oF INPUT DEVICE STATUS REGISTERS

1TAB1¢ , WORD XS
« NORD PRS
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3724
3722

3723

3724

3725

3726

3727

3728

3729

3730

3731

3732

3733

3734

3739

3736

3737

3738

3739

3740

3743

3742

3743

3744

3745

3746

3747

BASICL

3776

3777

3778

3779

3780

3781

3782

3783

3784

3785

3786

3787

3788

3789

3790

3791

3792

3793

3794

3795

MACXx11

215364

243379

215374

213400

215404

215419

9315412

215414

215429

915422

9315426

015432

015434

215442

2135444

015446

215452

945454

29195460

915462

915466

015479

213474

2313500

915302

915519
215512

015516

9155290

15522

215526

?45532

MACX11

815536

015542

215542

215544

015546

915550

915552

215534

215560

215564

215566

215572

yaal

810265

912702

10265

310265

124127
904243

88204

004767

103442

204767

2083765

eein3?

216565

100433
112122

1202287
pPi422
120227
04920

204767

103417

204767

305765

201014

216565

100410
122127

204003
2002907
2003167

200167

200167

voal

212223
205722

210322
205722

210322

050223
200287

216509

212729

210015

2310065

2002097

22eMARe?73

ggepez

177777

000024

2@9926

000293

173782

0001406

000049

ooo042

200237

PO0243

173714

900100

000040

oopDe2

00237

173016

175260

174360

229MARR73

290el6

oegeas

ogop14

929224

20826

15143 PAGE 59

.o w® s ¢ ' ’ .e ed - 
ewe evevaen<jescccsesce

) GETVAR? SUB
)

}

)

}

J

}

}

}
GERVARY MgV

MOV

MOV

NOSUBS) RTS

ERRSX3| JMP

« JFNOF
ERRMX3) JMP

«ENDC

ERRSSL) JMP

15144 PAGE 5%

e

Roua!NE
THIS SUBROUTINE READS A VARJABLE NAME OR

AN ARKAY ELEMENY, AND ADORESSES THAT

VARIABLE [N CORE, SO THAT A SUBSEQUENT ’STOVAR!

CALL WILL STORE THE FAC IN TWE VARIABLE,

OESTRQYS FACYL AND FAC2',
CALLEQ BY JSR PC,GETVAR

Ry POINTS 'O THE CODE MNAMING THWE VARIABLE

fl2.V‘fi$AV‘R5)
sey,Re

R2,SS1SAV(RS)

R2,SS2SAV(RS)

(RL),#,LPAR
NOSUBS

R3
PCLEVAL

SNOSTH

ERRMXS

PC, INY

FACL(R3)
ERRSS1
FAC2(H5),SS1SAV(RS)

ERRSSY
(Rt)&,RZ

R2,#,RPAR

NOSYBY

R2,#,FOMMA

RRSX3

PC,EVAL

SNOSTH

ERRMX3

PGy INT
FACL(RS)

ERRSS
FAC2(RS),S82SAV(RS)

ERRSS

(RL)+,#,RPAR

ERRSXS

PC
ERRSXY

SNOSTH 4

ERRMLX 025 A

ERRSSZ

’

INITBF « INI

CALLI Mov
JSR

USES RZyR3

)

!

!

)

!

!

}

!

!

} LEAVES R3 p
}

! NITBF§ MQV

TSY

MQV

TSY

MOV

CLR

RTS

. - rdd i d - oees - -

T, BUYFFER HURS,

'EHOR; ADUR.].Rz

PC, INIYBF

OINTING TO WnARD AFTER LASY IN BUFF, HDR,

{R2) % RS JBUFF, START ADDR,

(R2)+ 1PY, 1O B8GET:

R3;(R2)+
(R2)+ }PY, TO HPUT

RI; (R2)+

(R2)¢ }BFSPEC

PC

INITSCR » SC

)

)

}

)

)} CALLI JSR

}

)} USES r®
J

INPTSCRIMgV

MOV

MOV

MOV

RTS

RATCH USER AREA

PCy INITSCR

CODE(N5),RA

#,EOF{ (RA) &

RB, (RY)

RE,LOFREE(RS)

TM



BASICL

3812

3843

3814

3815

3816

3847

3818

3019

3829

Jazl

3822
3823

3824

3825
3826

3827

3828

3829

3839

383%

3832

3833

3834

3835

3836

3837

3838

3839

38490

BAS]CL

3867

3868

3869

3870

3871

3872

3873

3874

3875

3876

3877

3878

3879

3880

3881

3882

3883

3884

3885

3886

3887

3888

3889

3890

3891

3892

3893

3894

3895

3896

3897

3898

3899

3920

3901

3902

3993

3904

39085

3906

3907

MACX14

815574

215602

915602

215606

915610

815614

915629
915622

215626

845630
215632

219636

315640

015642

915644

215650
215654

8195696

2156069

815662

g15604

315666

8156790

15674

815676
215702

215724

315706

2815719

213712

215714

215716

218722

9313726

315730

313734

P15736

918749
913742

2919746

245759

915754

213768

215764

915766

213778

219772
815776

0160082

616002

MACX11

216004

216006

216019

216012

216014

0916029

216022

216030

216932

016049

0160244

2160468

216952

216056

160682

016064

2160792

816072
216074

316190

016102

0161086

216112

216114

316129

216124

216126

216132

veas

7165320

c0L452

204567

210001

042700

220027

193473
g20027
194037
295002

162709
83034
2903023

195901
156591
5270y

200244
0060021

209700

292005

206204

295502
p627029

202773

208765

100009

305702

094442

00929234

102447
295404

210165

295065

ove207

p20927

29200%

090268

986102

poé27¢ee
590770
2146500

040265

009765

100360

230229

991756
204467
036046
216072

20002086

vazi

316060
918726

85703

1004903
Ip5965

209749

212745

200734

012765

285065

090730

316546

216546

200134

412665

712665

2004134

295046

212746
0008134

098265

183765

204402

200167

e¢es8737

904402

280137

290207

229MAR73

0p0049

703204

180477

040200

046000

043609

000043

190008

009200

000040

gooo42

000040

22208

o230200

280042

0000942

020049

0800006

22aMARe73

000042

177777

143600

200042

20004¢

000049

000049

200042

D40209

290079

Ppe1P6

1630824

300050

000059

pooB4R

ooeg4s

15144 PAGE 52

joe

)

}

)

INTS MOV

INTL) :SR

B

INtiAL TSY
8P

IN?LBY NEG

INT21 MOV

INT2A1 CLR
INPRYS) RTYS

INTSH CuP

8

INTGI

15141 PAGE 52w}

+WORD

y WORD
INT?} TS?

aM!

CLR
8R

INTSY MOV
AR

IN?OI MOV
CLR
8R

PUSH! MOV

MOV

JMP

POPI MQVv

MOV

JMP

PUSH1} CLR
MOV

JMP

SUBROUTINE ¢ INT!

FAGL(NS),Ha
INTRTY

RS, SAVREG

RO, R1

#100177,R2

RO, #40200

INTY

RO, #40029

INYRTS

R2

843600,R0

INTS

Ry
R3
FAC2¢1(R%),RY

#300008,R1

INTY
FACL{RS)

INT2
R2

INTLB

R 3

INTSO

R1

R1,FAG2(RS)
FACL(RS)

4%

RO, #2200

INTS

R2

#2009,KO

INTS

FAC2(KS),Re
R2,FAC2(RY)
FACL(HS)

INTRTS

R2,RA

INYRTS
R4, SPOLSH

PYSH

PYSHY

$9B8R

POP

INTRTS

R}
INTS

FAC2(RS)

INT2A

#177777,FAC2(R5) j1F = THEN ANS 1S e}

INT2A

$143608,FACL(RS)

FAC2(HS)

INTRTS

FAC2(RS) yv(SP)

FACL(NHS),=(SP)
G(R4)+

(SP)+ FACL(RS)
(SP)+,FAC2(RS)

A{R4)

-(SP)
lQUZEU.-(SP)

O(R4)*

CALLED BY JSR PC
COMPUTES INT(FAC), CONVERTING THE RESULT
YO A 1=WORD INTEGER,

JGET HIGH OROER WORD IN PP

JALREADY AN INTEGER

JSAVE REGISTERS

JEXTRACT EXPONENT
JCHECK ABS VALUE < 3

JCHECK INTEGER BY TRUNCAT]ON

JIYES, RETURN

JCHECK MORE THAN 15 817S INTEGER
JYES, PRODUCE FLT INT ANSWER

JRL 1S 16 BITS QOF MANTISSA

JSET HIDOEN ®]7

JGET 1% BITS OF ABSOLUTE VALLUE

JTEST ALREADY INTEGER

JYES

JSHIFT MANTISSA 1 RIGHY
JADU CARRY BT TO R2
J IMCREMENT EXPONENT

JLOO0P UNTIL
JORIBINAL NUMBER NEG

}NO

JANY B1TS ZERQED?

JADJUSY FOR NEGATIVE

JOVERFLOW

JCHECK DONE

JYES

}SET CARRY BT

JCREATE PATTERN OF 81TS Y0 CLEAR

JSAVE OLD FAC2 IN CASE NEG ARG

1CLEAR B1YS

JCHECK NEG ARG

INO, OONE

JCHECK EXACT [NTEGER ALREADY

JYES, RETURN
JINO, MUST SUBTRACT 4§
JPUSH FAC

JPUSH FLOATING §

JSUBTRACT

JPOP ANSWER TO FaC
JAND RETURN (pUT OF pPOLISH MnDE)

JABS(ARG) < 1}

JIF + THEN ANS [S 2

}F POSSIBLE

OONE

Jreomce .

) - o '
| 1OWAIT e WASTE TIME TILL NEXY

}

) CALLI JSR

}

TowAlTI INC
TST8

#EQ

JMP

WTRET} TST7

8EQ

JMP
RYS

e

PCIIONALTY

RNDGT(RS)

CNCFLG(RS)

INTERRUPT

JCHECK WALT LOOP ADDR

JSPECIAL WALIT ROUTINE

254



BASICL

3908

3909

3919

3911
3vie

3913

J914

3915

3916

3917

3918

3919

3929

3921

3922

3923

3924

3925

3926

3927

3928

3929

3930

3931

3932

3933

3934

3935

3936

3937

3938

3939

3940

3941

3942

3943

3944

3945

3946

3947

3948

3949

3950

3951

3952

3953

3954

3955

3956

3957

3958

3959

3960

3961

3962

BASICL

3963

MACX11

016134

316149

216144

9161592

816152

916154

816156
916169

016164

816170

216172

216174

016200

16202

016204

916206

16212

016214

216216

216229

916222

21622¢

216230

816232

018236

216248

216243

916245

016246

216250

216252

MACX11

veas

004567

116599

p3600ay
2087992

201802

260524

211101

716502

J20265

0014904

2083822

204767

1030903
209207
110012

204367

200752
290297
00762

200765

098202

320265

193763
204167

P15

252114

815
P8e

280744

go0102

223714

voal

22eMAR®7Y

202732

egag77

216250

980020

oop020

177039

172372

290816

0912068

P12

114

P12

223MARe73

15144 PAGE 53

- ) M
jrececae - o= P

- 4 oeowe -

}

LINGEY » EDIT A LINE INTe LINE BUFFER USING GETCHAR

CALLI USER ARE

JSR

PRESERVES ALL

A BASE INTH RS

PC LINGET

REGISTERS

RECQGNIZES twe! AND <RUB QuT> FQR ayB oyt AND CALT MpDED

THROWS AWAY ALL OTMERS BELOW ASC!] 4@ AND ABOVE

)

}

)

}

)

)

)

}

) AND feUr FOR LINE DELEYE) <CR> AS LINE TERMINATOR,

)

)

)

L

L

ASCI1 137,

INGETI JSR RY, SAVREG

INAY MOVB IDEV(RS),Ra

MOV TAB3I(RB),Ry

ST RO

BNE LINEIN

ADD RS,RY
MOV (RY), Ry

LINEIN} MOV LINE(HS5),R2

LINRUB} CMP R2,LINE(RY)

8EQ DOCHAR

o] 4~ R2
DOCHAR}) JSR PG,GETCHAR

8cec GOTONE
RYS PC

GOTONE! MOVE R®, (R2)
JSR R3,CHKCHR

B8R LINA
RTS PC

8R LINRUB

8R DOCHAR

INC R2
CMP R2,CODE(RY)

8,0 DOCHAR

JSR R ,MSGERR

.BYTE CROLF

IFNOF SLONGER

+ASCIT 1T

+ENDC
IFOF SLONGER

1ASCIT fLINE TOO LONG?
1ENDC

BYTE CR,LF

BYTE @

EVEN

B8R LINEIN

)
TAB31

¢ KEND

IFNDF SNOPTP
. PRBFHQ

,ENDC

15141 PAGE 53w

1SAVE PEGS,
JCURR, [NPUT DEV, CODE
}T0 SELECT DEV,

JUSER RASE
IHAVE USER BUFF, HNR,

JOON’T RUB OUT T0O MUCH

JOON/T COME 9ACK (TILL YOU GOT QONE

) INDICATE INCOMPLETE LINE (CARRY SET)

JPUT HER [N

JRETURN EXEC, ONE OF NEXT FIVE LOCS,

11F LINE DELETE

JOONE (KCR>) (CARRY CLEAR)

JMEANINGLESS CHARS',

1GO0D CHAR,

JCHECK LINE SPACE OVERFLAMW

2SS7

~
—



BASICL

3964

3965

3966

3967

3968

3969

3970

3971

3972

3973

3974

3975

3976

3977

3978

3979

3980

3963

3982
3983

3984

3985

3986

3987

3988

3989

3999

3994
3992

3993

3994

3995

3996

3997

3998

3999

Y TT.

BASICL

4001

4002

4003

ADD4

4205

4006

A7

4008

4009

4019

4211

4012

4913

4014

4015

4216

4217

4918
4019

4029

4223

4p22

4223

4024

4025

4026

4027

4028

4029

4030

4933
4932

4033

4034

4935

4936

Ap37
49038

4039

49049

4043

4042

4043

4044

4045

4046

4047

4948

4049

4059

4951

452

4953

4954

4¢955

MACX14

16254

816256

016262
2916266

816272

g16274
016300

916302

046304

916306

916312

916314

016329
046322

0163268

2916339

016332
016334

016348

316344

916350

916354

216356

016368

916364

936366

216372
816374
216402

16406

MACX11

216410

216414

016416

16422

716424

216426

016430

216432

216436

016442

016444

816446

0164959

016454

216456

216460

016462

016466

216479
216472

016474

216580

216502

216506

216510

216514

216516

216320

216524

316526

216532

316534

216549
216542

216544

316546

016550
316552

016554

veal

eesge

205065

205063

124327
204404

124327
p91092

099100

205203

122327
e0i416

124327
gpL4e4

122327

g04406
ege2ey

299203

112365

112365
112365
112365

2058729
00944114

205765

2010923

2083465

000403

362765

262716

9297

voeal

224227

204403

205762

180017

210246

210446

310346

304767

212703

211604

190401

210304

004767

912603

012604

412602

Y3l 1LY

104043

295703

100427
P85762

190436
220362

191033
9316246

g@5216

210346

212746

0063023

086366

1030082

066603

709316

203372

¥y22626

205726

260309

305220

cY6320

22¢MAR®73 15141 PAGE 54

000040

200042

ge0ead2

pooad4

000379

200374

090376

90084}

000040

g00043
090042

P8040

090042

100000
pecene

}

j

)

)

}

LITEVALICLR
CLR
CLR
cHPe

BEC

CMPB

BNE

coM

LEVPLUSIINC

LEVLITH CMPB
8EQ

CMPB

BEQ

cMPB

8EOQ

RYS

LEVFLY? INC
MOVB
MOVB

LEV2LT) move
LEVLLTY MOVS

ST

BEQ
TSY

BNE

NEG
G

ped04g LEVFNEGIADD

LEVPOSt ADO
RTS

220MARe73 15141 PAGE 55

177775

200004

1725589

020912

174334

200004

200006

paveos

20004

go0029

ogoe9e

oeo00Rs

lgecceas . . .

'LITEVAL’ SUBRQUTINE
L X J e

CALLEQ BY JSR PC,LITEVAL
Ry POINTS TO THE CODE

THIS SUBROUTINE 1S CALLED TO EVALUATE A

LITERAL IN THE COOE,

RO

FACL(KS)
FAC2(KS)

(R3),#,PLUS

LEVPLYS
(R3),® MINUS

LEVLLIT
RP

R3
(R3)eym, 1L1ITY

LEVLLTY
-(RS),I,’L]T

(R3)#,FACLe1(RS)

(R3)*,FACL(RS)
(R3)+ FAC241(RS)

(R3I)+, FACZ2(RS)
R@

LEVPOS
FACL(NS)

LEVFNEG
FAC2(RY)

LEVPOS

#1,00000,FACL(RS)

#2,(SP)
PC

. .

A

}

}

|

)

}

}

)

}

}

L0CGEY§ CMP

8EQ
TST

L

LOCALOCIMOV

MOV

MOV

s IFNOF

JSR

+ENOC

MoV

MOV

Bul
MoV

JSR
MOV

MOV

MOV

LOCSSL| CMP
BN}

ST

aml

TSY

BM1

CNP

LR

MOV

INC

MOV
MOV

LOCLOOPIASL
AS|,

8ccC

ADD

DEC

BGY

cMP

ST

ADD

LOENO21 INC
ASL,

+ [FNDF

SUBROUTINE ‘LOCGET! CALLEDBY JSR PC
L2 J opRew - e -

2
GETS LOC OF ELEMENT N ARRAy (CHFECKS SUBSCRIPTS)
R® MUST CONTAIN SS3 GETS CESTROYED

RY UNUSED

R2 MYST PAIMT YO VAR GETS SET TO RESULT

R3 MYST CONTAIN SS2 GEYS DESTRAYED
R4 UNUSED

RS MUYST POIMT TO USER AREA

SP GOES 7?7 NEEPER AFTER JSR

(R2),#,SCALAR

LOCALOC

4(R2)

LOCSS1

R4, e(SP)
R3,=(SP)

SNOSTH
PG, ONPACK

#12,RS
(SP), R4

| *4
R3,R4

PC,ALLOC

(SP)&R3

{SP)e ;R4

(SP)+,R2
RO, 4(R2)

ERRSSS

“RZ);'(SP) jesae
{SP) je

R3 @ (SP) Je
#20,+(SP) Je

R3

»

»

»

®

o MYULTIPLY SS2 BY SSiMAX

(46 }e# @ RESULY IN R3

4(SP),R3 e M

(3P) je @

LocLoor e &

(SP)+, (SP)e Ia @

(SP)e¢ javes
R§'Rfl

RU

RO

SNOSTR

255

_a?s" ~
N

o
.
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BASICL

4956
4257

458

4059

4360

4063

4go2

4063

40064

4265

4966

4267

4068

4069

4270

4071
@72

4073

D74

BASICL

4975

4976

4077

4078

4279

4089

4081

4082

4283

4084

4085

4086

4087

4p88

4089

AR9D

4093

4092

4293

4094

4995

4996

4297

4098

4099

4100

4101

4192

41903
4104

4195

4106

4107

4108

4109

4119

4111

4112

4113

4114

4115

4116

4117
4118

4119

4129

4121

4122

4123

4124

4125

4126

4127

4128

4129

MACX1l

916556
916562

016564

216566

9146572

016574

816576

216690

916603

MACX11

016604

9316612

216612

016614

216620

16622

216626

016639

016632

216636

2816649

3160644

716646

816652

016654

216656

0166690

016662

216664

816666

216679

016674

16676

016702

218704

216719

916712
216714

916729

816722

216724

216730

316732

216734

216736

216742

216744

216750

316754

216756

216769

216762

016764

016766

216779

316774

216776

Vel

224227
20149¢

406320

g16202

260002
390227

200034

247523

voai

216503

112182
202142

120227
201444

120227

004001

200207

122227

103064

042722

212703

262743

210324

112300

190376

1209922
201373

112400

1004023
204787

200773

124127

2014192

122127
7084337

1121992
262790

2960090

200427
262701

209727

111102

100010

1208227
201015

304167

215
216754

200715

900302

2952724

151192
209301

64502
224227

1083763

212720

22=MAR«73

177777

geopoe

102

22weMAR®73

220810

090201

9@09225

000374

177400

161536

ogapie

000211

200262

000200

2800813

090225

200530

012

177775

090134

15144

15141

PAGE 5%5-1

CMP
8EQ

ENDC

ASL
MOV

ADO

RYS

ERRSS3t lOT

PAGE 56

(R2))#,SVAR

kL

RO

2({R2),R2

RP,R2

PC

$LONGER

\$08\

SLONGER

*SUBSCRIPT QUT QOF RQUNDS!

260

_ SOURCE FILE »7

L4

b

LSPPROGIMQV
LSTLOQPIMOVE

8GE

CMPB

BEQ

LSTPCt ADD
LSTSRCHIMOQV

mMove

8P|

CMPB

BNE

LSTKWD1 MQVB

Ml

JSR
BR

LSTCHK) CMPB

HEQ

CMPB

: BNE

LSTFN} mOVE

ADD

ROR

B8R

LSTNEXT$AQOD
8R

MQV8B

BPL

CMPB

LSTYEOLY

BNE

LSTCRLFIJSR

B
(EVEN

8R

LSTLINI SwAB

INC
8158

DEC

ADD

CMP
8,0

LSTBSLKiIMOV

'SUBROUTINE fLSTPROG! CALLED BY JsA pC
LISTS THE USER PROGRAM THWROUGH (PUTCHAR/

RY « R4 OESTROYED

RS MUST POIMY YO USER AREA

SP GOES ?7? NEEPER AFTER JSR

CODE(RS),Re

(RL{)*R2

LSTPTH

LSTEDL
R2,#,EOF

L

P
R2,#,FLIT

LSTSPEC

#177400,R2

PC,R3

SKEYWOS=LSTYPC,R3

R3 R4

82 JLOOP TILL GET END KEYWQRQO

RO, R2 JCOMPARE VALUES

LSTSRCH
{R4)+,RQ

LSTCHK

PC,PUTCHAR

LITKWO
o(RLYs #,NEXY

LSTNEXT
(Ry)&2, FN

LSTLOOP

{Ry)*RO

#iAe'An2,R2

RD

LWOTCHAR

jR4 1S START QF KEYWORD

LSTLOOP

R2

Ry
éal)nfiz

(RS),R2 A b /
(R2),#,SCALAR

LSTCRLF

#!\,RP

#~ RN |

—_

~

.
\
"
\
‘
4
—
-
‘
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41309

4131

4132

4133

4134

4139

4136
4137

4138

4139

4149

4141

43142
43143

BASICL

4185

4186

4187

4188

MACX1g

2170802
2170906

217918

217214

217816
2179822

017024

217026

217039

217932
917836

817040

917344

217050

17852
217956

g17062

217066

g17987¢
217074

917100

217104

917118
017114

917122

9173122

17124

g17126

937132

2917134

917136

217149
017144

917159
817152

817156

217362

917164

8171790

017174

@17202
917206

217212

g17214
0917229

847224

017238
817232

217236

217242

MACX11

017244

217259

veeay

284767

g90728

120227
204425

120227
1034026

304412

112100

001667
204767

200773

10%065

112165

200424

112163

112165
005065

200410

112163
112165

112165
112165

094767

200467

280302

152192
264502

024227

193030

214202

002405

010263

095965

000414

110265

103065
eoe3e2

139265

195065
062765

204767

912700
200673

116209
204767

116200

g0i402
004767

224227

201324

voal

2912709

200634

22¢MAR®73 15j41 PAGE 56-%

204700 LS?CHAR!JSR

BR

00374 LSISPECICMPD

8gQ

200376 CMPB

8L0

8EQ

LSTTEXYIMOVE
8EQ

284850 JSR
BR

200843 LSTILi1 CLRB
pg00e2 MQVB

BR

gooRel LStTIL2) MOvVe
cooRe2 MOVE

000069 LSTILBY CLR
8R

po094y LSTFLITIMOVE
200042 ’ mMove

200043 MOoVve
000042 MOVS

200610 LSTFLBY JSR

177479 LSTJMP) JMP

LSTPTR) SWAB
8188

ADD

177775 CMP
BHIS

MOV

By
200042 MOV

200049 CLR
B8R

poRDelI LSTLNO}) MOVB

290042 CLRSB

SWAB

00040 MOve

09004y CLRB

243600 Q00042 AQD

P90516 LSTLNXE JSR

200049 MOV

BR

200010 LSTVAR) MOVvE
9g4462 JSR

go0011 MOVE

8EQ

0041430 JSR

+ IFDF

3R

sENOC

« JFNOF
177777 CMP

BNE

22=MARe73 15144 PAGE 56«2

020044 MOV

B8R

ENDC

PG, PUICHAR

LSTL00P
R2,#,FLIY
LSTFLYT

Rzl‘c‘LxTz
LITILY
LITILZ
(RY)+,RO
LSTLO0P

PC,PUTCHAR

LSYTEXY
FAC2+1(RS)

(R{)®,;FAC2(RS)

LITILE
(RyY+,FAC241(RS)

(RL)*,FACZ2(RS)

FACL(RS)
L3TFLE
(R1)* FACL+1(RS)

(RY{)&,;FACL(RS)

(Ry )+ FAC241(RS)
(RL)+,FAC2(RS)

PCNUMOUY

LSYLoor
R2

(Ry)+R2
(RS),R2
(R2),#,SCALAR

LSTVAR

{R2),R2
LSTLNO
R2,FAC2(R5)
FACL(RS)

LITLNX
R2,FAC2+1(RS)

FAC2(KD)
RQ

R2,FACL(RS)
FACL+1(RS)

#43600,FACL(RS)

PC,NUMOYT :
#8L,R0

LSTCHAR

AP(R2) R0
PC,PUTCHAR

11(R2) RO

4
PG PUTCHAR

SNOSTH

LSTymMP

SNOSTK

(R2),#,SVAR

LSTJMP

#13,R0

LSTCHAR

FY¥L

A6 3
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4189 «IFNOF SNOSTH
4199

4191 } ' coenwe ceese

4192 } suBRoUT!N: lHAKESTR! CALLED ‘BY JSR PC

4193 ) MAKES A RASITM STRING FROM A STRING OF CHARACTERS

4194 ) R@ DESTROYEN
4195 ) R1 UNUSFD
4196 ) R2 MUST POJNT TO A WORD WWICH CONTAINS 3 LESS
4197 ) THAN THE ADDRESS OF THE F]RSY CHARACTER
4198 ) R3 DESTROYED

4199 } R4 UNUSFKD
4290 } RS MUST POIMT TO USER AREA

4203 } SP ON EMTRY 2(SP) MUST CONTAIN # CHARACTERS

4202 ] ON EXIT 2(SP) CONTAINS POJNTER TO YHE STRING
4203 017252 0R4767 0P0112 MAKESTRS JSR PG, MAKETRY JWILL NEW STRING FIT?

4204 Q2172586 19{413 BLOS MAKGOT JYES
4205 217280 204787 171722 JSR PG, DNPACK INO, GARBAGE COLLECY

4200 217264 204767 00192 JSR PG.HAKEYRV 1 TRY AGAIN

4207 817270 19{406 8,08 MAKGOT JFITS YHIS TIME

4208 017272 200804 ERRSOV}I 107

4209 . IFNDF SLONGERN
4240 217274 25{%23 117 WASCIT \$SO\

4213 ,ENOC

4212 IFOF S, ONGER

4213 ,ASCI1 (SYRING STORAGE OVERFLOW!

4214 ,ENOC
4215 0917277 peo ,BYTE 2
4216 , EVEN

4217 0217300 3204767 0DPOR264 MAKCHK} JSR P;,HAKETRY
4218 17304 121372 BK! RRSOV

4219 0217306 210005 020074 MAKGOT| MOV aa HISTR(RS) JSAVE NEW HIGH STRING ADDR
4220 0917312 216600 000002 MOV ZtSP),RD JR@ NOW CONTA[NS # CHWARS,

4221 0917316 0141202 MOV (R2),R2

4222 017329 262702 090003 ADD 83,R2 JR2 MOW CONTAINS ADDRESS QF CHARS,

4223 817324 110023 MOVB na.‘as>¢ JIR3 PUTS CHARACTERS IN

4224 017326 122323 CMPB (RI)+4(R3)e
4225 247332 142223 MQVB {R2)+, (R3)»

4226 047332 0205309 DEC R2
4227 0317334 023375 BGY Y

4228 217336 018600 090002 MOV 2£sra¢Ro

4229 017342 118013 MOVE R2, (RS)

4230 017344 1602083 sSys RO,R3
4233 0917346 010600 MOV SP,R@

4232 0173%0 0@%720 TSY (RO)+

4233 917352 110043 MOVE RO, #(RI)

4234 0173%4 000309 SWAB RE

4235 017356 110943 MOVB R,= (RJ)

4236 0217360 0P5303 DEC R3

4237 0817362 010366 290002 MOV R3,2(SP)

4238 p173686 09207 RTS PC
4239 L/

6240 i SUBROUTINE TO CHECK RQOOM ENQUGH FQR STRING A6
4241 017370 316500 000274 MAKETRY IMQV HISTR(RS)R
4242 217374 210003 MOV RO,R3

4243 217376 066698 000004 ADD 4(SP) RO

BASICL MACX11 VE2L 22eMARe73 {5141 PAGE 57e1

4244 Q17402 0262700 000004 ADD #4,R0

4245 Q17406 020065 000012 CMP no.nxrnss&ns,

4246 317412 000207 RYS PC

4247 ,ENOC

4248

4249

4259

4251 . ‘ .

4252 jsesceccscccensmasssnscnae cemecessrsnvseresanssann

4253 ) suaaourlNE 'HPVYEN! CALLED BY Jser pC

4254 } MULTIPLIFS R3,R4 BY DECIMA| 1P
4255 J RO,R1,R2 UNUSED

4256 } R3,R4 IS THE 32 BIT UNSIGMED INTEGER YO MULTPLY

4257 } RS UNUSED

4258 } SP GOES 4 DFEPER AFTER JSR
42%9 317414 Q1B34§ MPYTENI MQV RI,»(SP)
4260 DL7416 010446 MOV R4,e(SP)

4261 017420 206324 ASL R4
4262 017422 0096103 ROL R3
4263 2317424 206304 ASL R4

4264 017426 0964103 ROL R3

42565 017430 062604 ADD ({SP)+, R4
4266 017432 003503 ADC R3

4267 217434 062603 ADD (SP)+,R3

4268 217436 206304 ASL R4

4269 217449 206123 ROL R3
4270 317442 292207 RYS PC
4271

268

T
M

Y



BASICL

4272
4273

4274

4275

4276

4277

4278

4279

4289

4283
4282

4283

4284

4285

428

428

4288

4209

4299

4291

4292

4293

4294
4295

4296

4297

4298

4299

4320

4301

4302

4303

4304

4305

4326

4307

4328

BASICL

430y

4310
4313

4312

4313

4314

4315

4316
4317

4318

4319

4320

4321

4322

4323

4324

4325

4326

4327

4328

4329

4330

4331

4332

4333

4334

4335

4336

4337

4338

4339

4340

4343

4342

4343

4344

4345

43546

4347

4348

4349

4350

4351

4352

4353

4354

4355

4356

4357

4358

4359

4360

4361

4362

4363

MACXLL

917444

0317459

017452
217434

g17469

017464

817472
047476

217500
217504

217506

217512
917514

917516

17522

817322

917524

917530

MACX11

317532

2317536

217549

317542

217544

217546

217559

917552

17556

9317560

917562
217564

017566

817579

2917872

217574

217576

017600

2176082

217604

217626

217640

217612

037614

917616

017629

317622

317624

317626

917632

917636

817649

317642

217646

217650
217652

817654

217656

317662

317664

717666

217679

217674

17709

17782

17706

217712
917714

817716

017729

veai

112709
00040}

112199

109965

016546
812765

260563

o004d4

214546

1121009
04403

904767
208773

293201
d06293

2063023
212665

290221

veel

312746

093723

204413

100003
996023

206004

205216

230327

204210

206324

206423

203316

o877y
305704

204367

995726

200227

093792

204425

100416

306203

206004

0062083

906004

296203

206004

06203

Jo6pa4

262716

204767

295302
I80744

A04787

295202

390749
206203

06044

330327

394373

205716

Jplgee

A12716

g2L627

104402
312716

110366

212603

dPe3a3

UP6903

2g6p04
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}

] MSG o QUTPUT A LINE TO TYY

) MSGODEV e QUTPUT A klNE Y0 CURR, QUTPYT DEV,

)

} CALL} JSR R1,MSG (MSGQDEV)
) (ASCI1 “CMESSAGE]"
) ,BYTE

} ,EVEN

} JRETURN WERE

)

)} USES RO

)

) SEY UP LINE WIYH NyYMBER gF BYTES TERMINATED
) BY A BYTE OF 008,
)
MSGERRI

(1FNOF SLONGER

200245 MOVE #ix,R0

8R MSGCOM

,ENDC

MSG! MQVE (Ry)+,RO

0008927 MSGCOM1 CLRB CNOFLG(RS)
000034 MOV COLUMN(RS) ,»(SP) JISAVE FOR YEMP SW]TCH

PP0036 000034 MOV SCLMNTTY,COLUMN(RS)

000B34 ADD RS, COLUMN(RS)
BR rasrouv

000034 MSGODEVIMOV COLUMN(RS),=(SP)
DOMSGY MOVE (Ry)*,RD

BEQ L INDUN

293172 FRSTOUT: JSR PC,PUTCHAR JPUT CWAR, TO TTV
BR S 100 NEXT CHAR

LINDUNI INC Ry }TC INSURE RETURN ON
ASR RY } EVEN WORD BOUNDARY

ASL Ry
Go0D34 MOV (SP)», COLUMN(RS)

RYS Rl

22eMARe73 15141 PAGE 59

,- ‘-- LA X K X J.--O.o-.------------.---i...q

) SUBROUTINE I NORM! NORMAL 12ES [MTEGER CONTAINED N
} R3 AND R4, MULYIPLIED BY EXPONENTY

} IN R2, ANSWER IS IN R3, R4,

) CALLED Bv JSP PC
000237 NORM | MOV #237,7(SP)

TSY R3

8ED LITTST

8P, L] TNOKM

ROR R3

ROR R4

INC (SP)

040000 LITNORMIBLY R3, 40000

BNE L]TOK

ASL R¢
~ ROL R3

DEC (sPy) -

HR LIYNORM

LITTST) TSTY R4
BNE LITNORM

TSY (SPYe

RTS PC

LI1T0K; TSY R2

BEQ L17s70

M| Litoly
ASR RJ

RQR R4

ASR R3

ROR R4

ASR R3

ROR R4

ASR R3
ROR R4

A00004 ADD %4, (SP)

177556 JSR PC,MPYTEN
0tC R2

BR LLYNORM
174302 LITOlVE JSR PG,0IVTEN

!c R2

L) TNOHM

LITSHRI ASR R3
OR R4

1770089 LITSTOI axr R3I,#177800
NE LITSHR

Tst ($P)

8GY , ¢6

290001 MOV #1,(SP)

300377 CMP (SP),#377

BLOS *6

200377 MOV #377,(SP)

29000}, MQVB RS,4 (SP)

MOV (SP)+,R3 267
SWAB R3

ROR R3

ROR Re
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4364 317722 300207 RTS PG

4365

268

BASICL MACX11 VP2l 22eMARe73 15(41 PAGE 60

4366 jo- - ve coene Seseee . ;----,-choo---.-i_-.

4367 ) {NUMQUT! SUBROUTINE

4368 ) CALLED BY JSR PC,NUMOYY
4369 ) OYTPUTS AN UNSIGNED NUMBER FROM THE FAC
4370 ) VIA THE SUBROVUTINE PUTCHAR,

4371 217724 004567 001142 NUMOUTI JSR RS, SAVREG

4372 0217733 212701 0208706 MOV sPUTCHAR,Ry

4373 DP17734 200446 8R NUMSTY

4374

4375

‘379 'p;.-.é-..go.bé--q:.-‘n--.é.--;---;-.-;-v.g--Q=----

4377 ) tNUMSGN! SUBRQUTINE
4378 ] CALLED BY JSR PC,NUMSGN

4379 } *WORD OUTPUY

4380 ) WHERE OUTP(T IS THE OUTPUT ROUTINE,

4383 } WHICH MAY BE PUTCHAR OR SAVCHWAR,

4382 } DUTPUTIS A SIGNED NUMRER FRNM THE

4383 - } FAC VIA THE OUTPUT ROUTINE,

4384 317736 217609 000002 NUMSGN} MOV ®(SP)RO

4385 017742 2062716 000002 ADD $2,(SP)

4386 0217746 204567 001120 JSR RS, SAVREG
4387 02177%2 9210901 MOV RO, RY

4388 17754 208765 000040 TSY FACL(RS)

4389 217760 0204419 BEQ NYMF1 X

4399 ©17762 180925 BPL NYMPOS

4391 217764 262765 100000 000049 ADD #1090008,FACL(RS)

~~4392 0817772 2040916 BNE NYMNEG

4393 0917774 325065 og0042 CLR FAC2(RS)
4394 020000 0201816 , 8NE NUMPOS

4395 020002 29%76%5 000042 NUMFIX) TSTY FAC2(KS)
4396 020006 106913 8P| NUMPOS

4397 020010 00%465 000042 NEG FAC2(R3)
4398 020014 102905 BvCeC NUMNEG
4399 020016 712765 Q44pe0 000040 MOV 44000, FACL(R5)

4400 020024 0@%Q065 000042 CLR FAGR2(RS)
4401 220039 012700 000055 NUMNEG?! MQV #le RY

4402 020034 CO04DS 8R NYMPRY

4423 : NUMPOS | :

4404 ' s JFNDF SNOSTR

440% 020836 220127 220579 CMP R1,#SAVCHAR
4406 320042 291493 8EQ NUMSTT 1DON/T QUYPUT BLANK FQR STRS

4407 ,ENOC

4408

4409 320044 212700 000D4D MOV #8, R9

4417 020050 204711 NUMPRS} JSR PCy(RY)
4411

4412 NUMSTTH

4413 220952 214504 000042 MOV FAC2(NS),R4 JIR4 = oW OROER MANTISSA,

. 4414 320956 20%02082 CLR R2 JR2 = DECIMAL EXPONENT
4415 220960 (168503 220049 MOV FACL(KS),R3 JR3 = HIGH OMDER MANTISSA,

4416 220064 331910 BNE NYMFLT ‘
4417 J28p66 212780 080837 MOV 837,R0 JRE s BINARY EXPONENT, 6 9
4418 020072 0P%704 TSTY R&
4419 20974 301916 BNE NUMSHFT
4420 020076 212729 0QQ0060 MOV #18,R9
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442}

4422

4423

4424

4425

4426

4427

4428

4429

44390

4431

4432

4433

4434

4435

4436

4437

4438

4439

44490

444}

4442

4443

4444

4445

4446

4447

4448

4449

44590

4451

4452

4453

4454

4455

4456

4457

4458

4459

4460

4463

4462

4463

4464

4465

4486

4467

4460

4469

44790

4473

4472

4473

4474

4475

BASICL

4476

4477

4478

4479

4489

4481

4482

4483

4484

4485

4486

4487

4488

4489

4499

4493

4492

4493

4494

44995

4496

4497

4498

4499

4520

4591

4502

4503

4504

4505

4506

4397

4508

4509

4910

4511

4512

4513

4514

4515

4516

4517

4518

45419

4529

4521

4522

4523

4524

4525
4526

4527

4528

4529

4530

MACX1Y

g29102

220104

220106

020119

820112

020114

g22116

922122

920126

220132

2920134

2208136

020149

220144

020146

020159
ga2g152

920154

920156
220169

220162

020164

320166

020179

220172

820176

320202

020204

020206

22212

220214

920220

020222

0209224

00226

920232

020232

20236
2209249

020244

020246

920252

029254

020256

220262

p2paeds

p20279
920272

020274

p20300

920302

920304

020306

20312

020312

MACX11

320316

320322

0208326

220332

220334

820336

020349

220344

220359

820352

2928354

220360
220362

0208364

9203686

828372

220374

p2o400

020402

020404

020406

020419

020414

929416

020422

020424

020426

020432

220434

020436

220442

020446

2020459

020452

020454

320456

223469

020464

220466

220479
020474

020476

220502

220524

022519

228512

220516
220529

3223522
220524
220526

020339

020532

020534

320536

veal

994711

e802097

010309

206329

1952020

2008340

162709
42703

2527233

295308

006304

206493

839327

204772
283700

203016

306203

086904

006203
906004

906203

206004

8062023
206004

2627082

904767

2995302

200755

o20027

293407

ag4767

g@s292

200746

205290
296203

2060204

220027

202772
220327

103363

062704

103010
05223

220327

103404

012723

005084
8952902

912700

819344
90316

L LTRY )

"1LTRY )

206836

p4e2716

voas

J62716

042793

204767

283308

ep3306y

310623

2627923

az2m227

202424

204446

220227

2024353

914300

204713

J12790

304711
212704

014309

704711

no5304

903374

412799

2947114

212700

9957822

190003
312702

205402

204711

212780

162702

190402

205200

99773

2946711

213200

262729

204713
290435

012700

204714

212799

084714

312724

210629

222927

201992

205304

2g@773
220402

283002

212204
285204

085202

205202

22eMAR=73

08017}

177600

oo0eeoR

40009

o000

177212

000004

178730

LT TTL

250009

991250

2950000

po4000

020006

177762

22aMARa73

2000060

174000
177062

000014

177776

eooe0oe

220036

290005

290105

220033

202855

20860

aoe9ie

goRo7e

TTTEY:

000060

000006

Je0000

15144

15144

JSR

RTS

NUMFLT{ MOV

ASL

CLRB

SWAB

SyB

BIC

81s
NUMSHFTI1DEC

AS|,

ROL

NUMNORMIBLY

8tQ

ST

BGY

ASR

RQR

ASR

ROR

ASR

ROR

ASR

ROR

AOD

JSR

DEC

BR

NUMBIGY CMP

8

NUMDI VY isfl

NUMALN{

NUMOK| CMP

8

NORNDOVi MOV

NUMDIGI MOV
SWAB

AQR

ROR

ROR

81c

ADD
BIC

JSR

DEC

8GY

MOV

ADD

CMP

BLY

BEG

CHP

BLY

NUMFM1] MOV

JSR
MOV

JSR
MOV

NUMLPL1}) MOV

JSR
OEC

BGY

MOV

JSR
MOV

ST

8Py,

MOV

NEG

JSR
MOV

syl

BM1

INC
BR

JSR

MOV

A00

JSR
BR

NUMFM2} MOV

JSR

MOV

JSR
NUMFM3| MOV

MOV

CMP

BNE

DEC

HR

CMP

PAGE 6P-y

PAGE 60e2

PG tR1)

¢b

£174,K0

#177600,R3

#26Q,R3

NUMSHET

RO

#4,R0
PC,MPYTEN

R2

NUMNORM

RO, N4

NUMOK

PG,01VYEN
R

NUMNOHM
RO

NYMALN

RS, s%0000

NUMDLY .
#1,25¢ R4 JROYNDING,
NORNDOV
R3

RS, #56000

- NORNOOV

#4000 ,R3

R4
R2

#0,R0

R3,m(SP)
(SP)

8177700, (SM)

#18,(SP)

2174000,R3

PG, MPYTEN

RY

NUMDIG

SP,R3

#14,R3
92.0-2

NUMFMY

NUMFM2

R2,#6

NYMFM3

»{R3), ;RO
PC’(R§)

B!, RO
PCy(RL)
#2,R4

*(RJ)RY

PCs(RL)
R4

NUMLPL

#IE, RO
PCy(RL)
814,RD

R2

1*10

‘(I'R”

R2

PCy(RL)
#(0,RY

#312,R2

270

270
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4531 720549 00%302 NUMLP3! DEC Re
4532 320%42 001923 BNE ' *10

4533 020544 212700 OOPE%5S MOV #l,Ro
4534 0205%3 004713 JSR PGy (RL)
4535 2205%2 214320 MOV «(R3)RY

4536 (20554 204711 JSR PC,(R1)

4537

4538 0205%6 0095304 DEC R4
4539 020569 203347 8GY NUMLPS
4540 220562 362726 000014 NUMEXIYIADD #14,5°P

4541 320566 2989207 RYS PC

4542

45943 [FNOF SNOSTH
4544 SAVCHARY

4345 020579 004507 000276 JSR RI,SAVREG
4546 020574 216531 090060 MOV T2(R5) Ry

4547 (20689 119023 “OVE RO, (R1)e

4948 220602 310165 0220060 MOV RL,T2(R3)

4549 220606 28%26% 090056 INC T1(RS)

4550 020612 200207 RTS PC

4551 ,ENOC

4552

272
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4553 }

4354 ) PUTBYT = PUT BYTE [NTO R{NG BUFFER
4555 }

4556 ) CALLL MgV [BYFF, HOR’J,RL
4557 } MOV CCHARI,RA

4558 ) JSR PGIPUTBYT
4559 }

4360 J USES RO,R1,R2,R3
4561 }
4562 ) RAISE PRIQRITY SINGE THIS MAY BE CALLED AT

4563 } MAINSTREAM, BUT ACCESSES POINTERS THAY MAY CWANGE AT
4564 } INYERUPT LEVEL,
4365 I RETURNS WITH (C/ BITI CLR IF AYYE GOT N
4566 } SET IF MO ROOM

4547 }

4568 020614 212792 177776 PUTBYTI MgV #pS,R2

—> 4569 020620 211246 MOV (R2),9(SP) JSAVE STATUS
4578 0208622 212712 020340 MOV #PR7, (R2) JREPLACE WITH WIGHEST

4571 020626 016193 000010 MOV BPUT(RL),R3
4572 220632 0285293 INC R3 JCANDIDATE FOR NEW POSITION

4573 020634 D2036% 0068@02 CMP RIyBEND(RY) INEED 70 WRAP AROUND?

AS74 220640 191402 B81,0S NOWRAP
4575 020642 016103 000000 MOV BSTRT(R1),R3 JYFS| NEW POS, AT TQP

4576 Q20646 02038% 000004 NOWRAP{ CMP RS,BGETL(RY) JIF EQUAL TO EITHER GET PTR,,

4577 0208652 2301412 BEQ NORQOOM } THEN NO ROOM
4578 220654 220361 000006 CMP R3,BGET2(RY)

4579 220660 001407 BEQ NORQOM

4580 020662 110871 200010 MOVS RO, @8PYT(RY)

4582 220672 212612 MOV (SP)¢, (R2) 1STATUS BACK
4583 220674 Q00244 cLe }SIGNAL SUCCESS
4584 020676 2300207 RTS PC
4585 020700 012642 NORGQM| MQV (SP)e ) (R2) }STATYS BACK
4586 020702 208261 SEC JSHOW FAJLURE

4587 220704 280207 RYS PC
4588

273
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4589 . )
4599 | PUTCHAR e pPUT CHAR T0 CURRENT AUTPUT DEV,

4591 )

4592 } CALLI (LOAD 0DEV(R3))
4593 } MOV CCHAR],R2

4594 ) JSR PCsPUICHAR

4595 }

4596 } SAVES ALL REGS,

4597 )

4598 )} TRIES To FITY CHAR INTo pROPER BUFFER, GQES Tp lgwAlT oV
4599 I FAILURE,

46020 ]
4601 0220706 0@4567 0009160 PUTCHARIJSR RS ) SAVREG

4002 020712 812746 047777 MOV #47777,«(SP) JINIT TIME OUT COUNT

4003 020716 0285275 0290934 INC OCOLUMN(RY)Y

4604 320722 109765 0BOLD6 TST8 CNCFLG(RS)

4605 020726 291432 BEQ PYUTCCO

A606 020730 090187 160210 JMP READY

4007 020734 116524 000076 PYTCCO1 MOVB QOEV(RS),R4 JOUTPYT DEVICE CODE

4608 020749 0204P03 BNE WORSTYP J1F NMOY TTY, CONT]INUE

4609 020742 4105765 0001027 1S'8 CNOFLG(RS) JCHECK FOR 10y

4610 020746 091932 8NE oyYeLn J1F SEY EXIT IMMEDIATELY

4011 020750 016401 028840 HORSTUP IMQV TABY (R4),R¢

4612 020754 005704 TSY R4 JWNICH DEVICE?

4613 320756 081992 BNE PYTLY INCT TTY

4614 0207680 060501 ADD RO ,R1 JNEED CURR, USER'S BUFF,
4615 028762 0111901 MOV (R1),K1 JNOW, ACTUAL HEADER
4016 020764 004787 177624 PURITY JSR PC,PUTBYT

4617 020779 193907 BCC 1TSIN

4618 020772 204767 175104 JSR PCyIOWALT INO ROOMI WALY

4019 020776 008316 OEC (SP) 1 TIME OUT
4620 021909 0284374 BNE PYTLT

4624 (21202 105864 008012 CLRB 8FSPEG(RY)

4622 021296 02080422 BR DEVERK

4023 021010 10%06y 0200012 ITSINI CLR8 BFSPEC(RY)

4624 921914 212774 000100 021046 MOV #100,8TAR2(R4) JENARLE INTERUPT ON CHOSFN OFV’
4625 021922 005265 000070 INC RNDCT{RS)

4626 021926 195761 020012 TSTB BFSPEC(RY) 1170 ERROR?

4627 221932 001010 BNE DEVERR

4628 Q21934 0095726 oytaigy TvS7 (SP)« JPOP TIME OUT COUNY
4629 21936 000207 RTS PC JRFSTORES REGS, AND RETURNS

4630 )
4634 } TABL = DEV, BUFFER WORS, (TPWD IS nFFSET INTp USRAREA

4632 I FOR ADOR, YO TPRTR, BUFP, HDR,)
4633 )

4634 021040 000108 TAB1! * TPHD
4635 « IFNOF SNOPTP

4636 321p42 023760 . PPBFMWD
4637 ,ENDC

4638 , IFOF SNOPTP

4639 2

4649 ENOC 274
4641

4642 + IFNOF SNOhPT
4643 021044 224024 . LPBFHU

BASICL MACX11 V@21 22eMARe73 15141 PAGE 62e%

4644 1ENDC
4645

4649 s IFOF SNOLPY
4047 f

4648 +ENDC
4649 ;

4059 } ?AB2 « DEV, STATUS KEG,
4651 ’

4652 2210946 1775684 TAB21 ¢ TPS
4653 021250 1775%4 * PPS
4654 02152 177514 . LPS
4655

4656 321054 200024 DEVERR! 1T

4637 IFNOF SLONGER
4658 321256 247124 122 vASCI1 \QNR\
4659 ENDC
4660 (JFOF SLONGER

4601 yASCI1 \QEVICE NOY REAQDV)\
4662 ,ENOC
4663 021961 L1 ,BYTE 2
4664 JEVEN

4665 ,EOY

4866

23
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4667
4668

4669

4670

4671

4872

4873

4674

4675

4676

4677

4678

4679

4680

4683

4682

4683

4684

4685

4486

4687

4688

4689

4690

4693

4692

4693

a6v%4

BASICL

4720

4721

4722

4723

4724

4725

4726

4727

4728

4729

4732

4731

4732

4733

4734

4735

4736

4737

4738

4739

4749

474y

4742

4743

4744

4745

4746

4747

4748

4749

4750

4751
4752

4753

4754

4755

4756

4757

4758

4759

4769

4761

4762

4763

4764

4765

4766

4767

4768

4769

47792

4774

4772

4773

4774

MACX11

21062

p21064

J21072

224074

223076

221129

ge1102

221104

024106

321112
221114

921116

021129

gai1122
324124

221126

921130

021132

24134
g21142

221144

221159
021132

331156

MACX11

221169

921164

021166

221179

241172
g21174

921200

821202

821204

J21219

J21212

021216

224229

321224

923226

921232

921234

221249

021242

021244

221246

221259

p212%2

221254

321260

221264

321266

921272

021274

21300

321304

221306

321312

321314

vaal

11646

212766

210446

310346

210246

010146

210046

210546
216605

304736
312600

212621

212602

212603

012604

312605

agoza?

ooog@e2

012765
2035204

122127

004402
300167

2¢02927

veal

262793
205204

295204

189721
202375

124127
394767

104014

122127
201420

124127
201762

122127

20{361
362721

320756

122127
001754

183791
185724

204376

200747

300237

216502

224227

291421

216500

100485
216503

204767

JRe404d

322227

91421

311202

22eMAR®73 15141 PAGE 63

921132 o000vRR2

00014

177775 p00a3@

09p26}

171366

j - SOURCE FILE #8
jeomcocnace . cese noeevoe ceces . eccsccccoun

}

} SAVREG » SAVE ALL REGISTERS
}

} CALLY CJSR PCysSubR,] IMUST CALL SAVREG FRoM suBarTM,
] JSR R5,SAVREG

)

| PUSMES ALL REGS, AND EXTITS WITH ADDR, gN STACK
} WHICH BRINGS CONTHOL BaCK WHEN SUBR, DOES (RTS pC?,

) THEN, RESTORES REGS, AND DOES /RYS PC! WWICH RETURNS TO JUST

} AFTER CALL TO INITIAL SURROUTINE (MODIFIED BOWERING SPECTAL)

}

SAVRGl1 MgV (SP)re{SP)
MOV #INTEXT,2(SP)

SAVREG} MOV R4,e (SP)

MOov RI,m(SP)
MOV R2,w(5P)
MOV Ry, »{SP)

MOV RD,=(SP)

MOV RS, (5P) )FER RETURN TO SUBR,

MOV 12, (SP) RS JGET OLD RS

JSR PC,0(SP)+ ISTACK NEXT LOC,!
RESREG) MOV (SP)+,RO

mMQVv (SP)+,R2
MOV (SPY«,R3

MOV (SP)e,R4

MOV (SP)«, RS

RTYS PG JBACK Y0 CALLER OF [NIT, SudP,

}

INTEXTI RT!

g...é;_..!-..fi_.-qé..-..-9;.--;Q-.;.--;..‘..-.-goc--.-.:-..-6---

SCANPND e SCAN ToKEN Fgr '#¢

}

)

}

)

) CALLY MoV CPYR, 10 BYTE BEFQRE (#/ TOKENI,R1

) JSR PG, SCANPND

}

} USES Ri

}

SCANPNO I MQV #,SCALAR, LINENO(RS)

INC RY

CMPB (Ry )%, #,POYND
BEQ PNOGO

JMP ERRSXY

PNDGOI RTS PG 276

223MARR?3 1514y PAGE 64

2g0003

098374

90201

20262

020211

o00Q012

220376

2308022

177777

200024

ogoe0es

175104

177775

. » .

Posoves vTere L L L X XX ¥je - mesecncccce °e

} SUBROUTINE fSKlptolL! CALLED BY JSF PC
} MOVES R1 PAST THE NEXT fEOQOLY

} R® UNUSED

!

}

}

Rl MODIFIED TO REFLECT OPERATION
R2,R3,R4¢,RS UNYSED

SP GOES NO NPEEPER AFTER JSR

SK1P@5) ADD #5,RY

SKIP232}1 INC R

SKIP21}4 INC R1

SKIPEOLITSTB (Ry)*

8GE SKIPAY

CMPB w{RL),#,FLIT

BEQ SK{P@5

- BH] SKIPH]

CMPB (Ri)+,#,EQL
BEQ SKIPRTS

cMP8B *(R1),#,FN
BEQ SKiPB2

CMPB (R{)%,# NEXT

BNE SKIPEQL

ADD #12,R1

8R SK{PEOL

) EJTHER ,1L1TL(37%5), ,I1L1T2(376) OR ,TEXT(377)

SKIPH]| CMPB (Re)+y®, ILIT2
BEQ SKiPQ@2

BLO SK1PO1

SKIPTXTITSTB (Ry)#+
BNE SKIPTXT

8R SKIPEOL

SKIPRTSIRTS PC

|ewccosccas Sl tceces sererccssenns
} 'STOVAR! SUBRQUTINE ,

| CALLED BY JSR PC,STOVAPR
} STORES FACY{, FAC? IN THE VARIABLE OR

J ARRAY ELEMENT _AST ANDRESSED BY THE
} SUBROUYTINE /GEYVAR!

STOVAR) MQV VARSAV(RS),R2

y IFNDF SNOSTK
CMP (R2),#,SVAR

BEQ ERRMX7

L ENOC

MoV SS1SAV(RS),RA

BM] sToNOSS

MOV SS2SAV(RS),R3

JSR PC,LOCGET

8R STOCOMM

STONOSS 1 CMP (R2)+,#,SCALAR =7/
BEQ STOCOMM

MOV (R2),KR2
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477%

4776

4777

4778

4779

4789

47081
4782

BASICL

4783
4784

4785

4786

4787

4788

4789

4798

4794

4792

4793

4794

4795

4796

4797

4798

4799

4800

4801

4802

4803

4804

4805

4806

4807

4808

4809

4819

4811

4812

4813

4814

4815

4816

4817

4818

4819

4829

4821

4822

4823

4824

4825

4826

4827

4828

4829

4839

4831

4832

4833

4834

4835

4836

A837

MACX11

821316

224322
921326

021339

MACX1Y

024334

021349

921344

221346

321352

021354

221360

921364

221366

821379

221376

821420

021402

021404

821406

0214190
021412

021414

821416

9214290

821422

321424

921426

021430

924434

821436

921449

024442

321444

321459

021454

021456

221464
321479
021474

024476

veai

316522

816512
200227

200167

veal

214502

J24227
204237

3165009

190485
214303

ane7s?

1004026

203722

226227

304425

93112082

212623
212699

310012

J80425

212603

212600

210012

295202

164502

205229

39414025

362709

112249
3sQ302

119249

200113

300167

298766

AB1425

362766

000167
305446

182373
3127686

22«MARe73 1514y PAGE 64wt

ppegee STOCOMMImMQY

X I'I'LY: MoV
RTS

« IFNOF

174456 ERRMX71 JMP

, ENDC

229MARe?3 15144 PAGE 65

, IFNOF
jo-
}

}

}

}
290022 STOSVARIMQY

177777 CMP

ONE
po0g2e MOV

BM1
goorae MOY

175024 JSR

8R

STOSSNOITST

peeRo2 1777717 CMP

8EQ

MOV

STOMMCOIMOV

MOV

MOV

B8R

STOVTABIMQY

MOV

MOV

INC
, SyB

STOVCOMIINC

BEQ

ggoeoe ADD

MOVS

SWAB
MQVAe

STOSXI JUmMP

171342 ERRMX61 JMP

(ENOC

jee

}

)

J

}

)

}

}
230002 SUBSTK TST

BEQ

19000088 0ooPe02 ADD

166132 ADSTKL} JMP
PE2o04 SUBINTI NEG

sye

044000 0000292 MOV

FACL(H5),(R2)+
FAC2(HS5), (R2)

PC

SNOSTH

ERRMIR

SNOSTK

!STOSVAR! SUBROUTINE
;.-Q;--.;---;--‘-.---:..--

CALLEQ BY JSR PC,STOSVAR
STORES A STRING VARIABLE AS ADDRESSEN B8Y
VARSAYV

VARSAV(RS),R2
(R2),#,SVAR

ERRMXO

SS1SAV(RS),RA
STOSSNO

SS2SAV(RS5),R3

PC,LOCGET
STOMMGO

(R2)+

2{R2) #=1

STOYTASB

(R2),K2

(SPY&,R]

(SPYe RO
RO, (RZ)

STOVCUM

(SP)+,R3

(SP)+RD
RO, (R2)

R2

(R5) K2
RO

ST0SX

#2,RQ

R2

JCHETK NULL STRING

(RS)

ERRMIX

. . v .

L 4 LX) -..--.-.'...,-.--....

SUBROUTINE 'SUBSTX! CALLED BY JSR PC
NEGATES 2(SP),2(SP) THEN CONTINUES IV
RO,R1 UNUSED

R2,R3 DESYRNYED

R4 MODIFIFD TH REFLECT STACK :SAGE
5 MUST POIMT TO USER AREA
SP GOES ?? NEEPER AFTER JSR

2{SP)

SUBINT

#1300800,2(SP)

AQDSTX

4(SP)

A0STK]

$449000,2(SP)

tADDSTHY

275

279



BASICL MACX1g Vo2 223MARe73 15144 PAGE 65«4

4838 221504 285066 030204 CLR 4(Sp)
4839 0221519 000765 B8R ADSTXY
4840

2570

BASICL MACX11I V@21 22eMAR#73 15141 PAGE 66

484} Jne . « . cecrcscsiecrcone cenccncscsccca
4842 } 'TRAN! SUBROUTINE

4843 J CALLED BY JSR PC,TRAN

4844 } TRANSLATES FROM INPYT ASCI! CODE

4845 } TQ INTERNAL CODE, COMSISTING OF TOKENS,

4846 } L{NE NUMBER REFEREMCES, SYMBOL TABLE
4847 ) REFERENCES, AND LITERALS, ALWAYS RETURNS,

4848 } NO MATTER WHAT IS INPUT,
4049 } AS NEW SYMBOLS ARE ELMCOUNTERED, BUILDS NEW

4859 ) ENTRIES INTO THWE SYMRQL TaABLE,

4851 } ERRORS ARE TRANSLATEMN Y0 [,TEXT,,,,]

4852 021512 216502 0po020 TRAN MOV LINE(RS),R2
4953 021516 2310920} MOV R2,R1
4854 221520 12212y 200015 CMPB (R1)#+,#CR
4855 @21524 204375 BNE 04

4856 021526 016500 000016 MOV CODE(RS) ,Ra
4857 021532 114149 “OV8 *{R1)= (RDY
4858 0321534 220192 CMP Ry ,R2 JRTM 1S WWERE OQRIGINAL TEXT IS,

4859 2321536 201375 , 04 JRL IS WHWERE TRANSLATED TYEXT GOES,

4860 021540 208065 000896 TRANLUPICLR T1(R3) IPREV]IOUS ITEM WASN'/T A VAR,

4861 221544 122927 000040 TRANVARICMPB (R3)+ 88l
4862 221550 0881775 8EO TRANVAR
4863 221552 124827 0200015 CMPB *(R@) #CR

4864 2215%6 021003 BNE TRYNUM

4865 221568 112711 0@020} MOvVB #,E0L,(RY)
4866 021564 290207 RYS PC
4867 221566 12{@27 0Qp0@%6 TRYNUMI CMPB (R3), ¢,

4868 021572 201406 BEO NUMJMP

4869 221574 121027 0200060 cMPB (RB),#10
48790 0221600 103405 8,0 TRYKWU

4871 0821602 121927 028007} CMPB (RO),#t9
4872 2216086 191902 8H1 TRYKWY
48;3 321613 290487 0209730 NUMJMP| JMP [SNUM

4874

4875 021614 3312704 156542 TRYKWO} mQV SKEYWOSeTRYPC,R4

4876 221620 12{p27 0900101 CMPB (RB),#’A JCHECK ALPHA KEYWORDS

4877 923624 193425 8L0 COMTAE 1700 LOW

4878 21626 12{p27 0@@@132 CMPB (RO), w2 ]
4879 21632 {9¢g@2 BM] COMTAB T00 HIGHW

4880 221634 312724 156634 MOV $KEYA#TRNPE,R4 jJUST RIGHT

4881 221649 213793 COMTAB}) MQV PC,R3

4882 221642 (69403 TRNPC} ADD R4,R3 }ADDRESS TABLE

4883 21644 010082 TRYAGN} MQV RO, R2

4884 021646 122223 RETRY; CMPB (R2)+ (R &
4885 321650 201776 BEC RETRY
4886 J216%52 1143024 MOVB *(R3)R4
4887 221654 100414 BM] AMATCH

4888 021656 ©7P15%2 BEO NQTKWOD

4889 321660 $05322 DEC R2

4890 021662 122227 Q200049 CMPB (R2)+,#8(
4891 221666 291767 BEQ RETRY

4892 £2167p 295322 DEC k2 25/
4893 221672 122327 2p0040 CMPB (R3)e #BL

4894 721676 JP1763 BEQ RETRY
4895 221700 109723 TST8 (R3)e

2 
.‘)

\

~
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4896

4897
4898

4899

4900

4993

4902

4903

4904

49095

4906

4997

4908

4999

4910
911

4912

4913

4914

4915

4916

4917

4918

4949

4920

4921

4922

4923

4924

4925

4926

4927

4928

4929

4930

4934

4932

4933

4934

4935

4936

4937

4938

4939

4949

4944

4942

4943

4944

4945

4946

4947

4942

4949

4959

BASICL

4951

4952

4953

4954

4955

4956

4957

4958

4959

4960

4961

4962

4963

4964

4965

4966

4967

4968

4969

4970

4971

4972

4973

4974

4975

4976

977

4978

4979

4980

4981

4982

4983

4984

4985

4986

4987

4988

4989

4999

4991

4992

4993

4994

4995

4996

4997

4998

4999

5000

5001

5902

5903

5004

5205

MACX11

J21782

321704

321706

021719

J21712

21714

321729

221722

221726

0¢31730

024734

g21736

0921742

021744

021759
ge1752

021756

921760

321764

023778

024774

223776

222000

222002

222004

922919

222012

922214

022916

022029

022922

222026

022932
922834

222936

222042

22944

222846

022952

222054

222069
922962

022864

022979

922972

2922076

022100

022194

022126

g22112

022114

022116

0223129

322324

222126

MACX11

322130

322134

822149

3223142

822144

322146

222150

222152

322154

022156

922169

922164

222166

222179

022174

322209

222204

0922226

222212
p22214

822229

922222

022226

922232

222232

222236

222249

222242
022244

222246

222252

922254

322256

322262

222264

322279

322272

222276

222329

222302

322324

222306

222310

022314

222316

022320

222324

822326

322332
322334
222349

222342

222346
\

vaai

100376
280757
208302

310290

110424
120427

191540

120427

201464

120427
301925

122427

001403

120427
381373

122704

0PL402

712704

262724

112724
220190

103076

12{p04
201409

124927
'TITTL
112024
290771

19%021
209200

120427
201483

112724
20064y

112723
290636

199023
112711
0108102

124227
984379
110412
112742
200207

122027
284775

124827
193414
124027

19{226
112002

906302

162702

1108221
200604

veal

112749

112749
299301

320100

191933

200425

9291909

1032182

19902y
198213
26279%

0204099

103992
0008407

700167

124027

101006

124027

193403
285765

2044315

112724
220190

1233481
121027
201432

112921
300773

19%92%

112713
280227

112802

122927

304773

124027

104936

12{927

193433
380332

152002
988332

211503

122227
204775

005328

4208365

133233
221327

1032903
762703

202767

262703

226327

22eMARe73

200229

208262

09021}

082257

2002%6

090257

099252

177572

990377

299980815

geee4’

0902%¢

080257

980201

829377

02e377

022040

220101

Jee332

229MAR®73

@9e116

090106

0992011

177344

2803564

og@L32

2803123

200956

298377

090013

00029}

gooo4p

0009871

020089

020040

293014

177775

ggoooe

200810

177770 177777

15144

15144

8Py
B8R

AMATCH} DEC

MOV

“OvVe

cMPB

BEQ

CMPB

BEQ

cMPB

8co

CMPB

8EQ

cuPB

BNE

QUOTPAKICMPB

8EQ

MOV

ADD

MOVS

CMP

8HIS

CMPB

BEO

CMPB

BEO

MOVB

STOSTRI

B8R

ENDQUOTICLRB

INC
CMPB

BgQ

mMovs
BR

ENDOSQUOIMOVE

8r

ENOCRy CLRB

MOVE
MoV

cMPB

BNE
Move

MOve

RYS

TRANFN CMPB
8

TRPENBADIMOVS

Move
Oec

CMP

BH!

8R

NEXFILLICMP

IH1S

CLRS

CLRB

ADD

CMP

BHIS

JMP

ERRTRN| JMP

NOYKWD) CMPB

BH!

CMPB

8.0

TSY

REMPACKIMOVE

CMp

BHIS

STOTXT1 CMPB

BEQ
MOVB

B8R

CLRB

Move

RTS

Move

CMPB

BEQ

CMPB

AH}

CMPB

8L0
SWAB

81s8

SWAB

NODIGIYIMOV

CMPB

BEQ

PEC

VARSRCHiCMP

BHIS

CMP

BMIS

AQD

BR

NOTIT: AQD

CARRET}

ISVAR}

JFNOF

CMP

PAGE 66-1

PAGE 66-2

y?2
TRYAGN
R2

RZ,R®

R4, (RL)+
R4,# HEN
REMPAGK

R4, #,FN
TRNFN

R4, #,NEXT

NEXFILL

Re,#,5QU07
QUOTPAK

R4, #,00U0T

TRANLYP
»,SQUOT,R4

1 46
BTle, SQUOT R4

#/te, SQUOT, R4

#,TEXT)(R1)e

JSAME AS INITIAL QUOTE CHWAR,?

(RG),#CR

ENOCR

(RO)*;(RL)&
STOSTH

(Ry)e
RO

R4, #'!

ENDSQYO

#,0QUOTE, (R1)¢
TRANLUP

#,SQUOTE, (R1)+

TRANLUP

(Ri)e

#,E0L,(RY)
Ry,R2

I‘RZ)"'TEXT

L

R4, (R2)
#,TEXT =(R2)

(ROYo, #BL
194

«(R)¥’ A

TRFNBAD

(RE),4! 2
TRFNBAOD

!80)&,R2
R2

#lA®!Aw2,R2

R2,(R1)+

TRANLUP

$INy®»(RD)

#(F,a(RD)

Rl
Ry RO
ERRYRN

REMPACK

R1, RO

ERRTRN

(Re)e
(RY)

#11,R1
Ry, RO

ERRTRN

TRANLUP
ERRTR7Y

(RB),’(!

REMPACK

(RA),%1 A
REMPACK

Ti(RS)

ISVAR

#,TEXT,(RL)e
R1,RE

ERRTRN

(R@),#CR

CARRET

(RB)+, (R1) &

STOTXT
(Ry)+

.gEOL!‘Ri’
PC

({R@)+,R2

(R’)‘,'BL
, o4

«(RP) 419
NODIGIT

(RE),#'2

NODIG]T

12 VARS IN A ROW ]S AN ERROR SC OONT

JWASTE SYMBOL SPACE ON IT,

R2

(RO)eR2

R2

(RS),R3

(R@)e,#8L
o4

RP

R3,LOFREE(RS)

PUTITIN

(R3))®,SCALAR

NOTLY

#4,R3

VARSRCH

#10,R

SNOSTH

«38(R3), #,SVAR

252

o ~
)

L
y



BASICL

5006

5007

3008

5¢29

50182

5¢11

5012

5013

5014

5915

5016

5017

5018
5019

5020

5049

550

5853

5052

5¢53

Sg54

5055

5056

5057

5058

5059

5060

BASICL

5061

5062

5063

5064

5g65%

5866

5067

5968

5g69

5970

5071

5072

5873

5074

5075

5076

5077

5078

5079

5080

5081

5082

5083

5084

5085

5086

Sp87

59088

5089

5099

5891

S92

5093

5094

5995

5096

5897

5098

5099

5109

5101

5102

5123

5104

5125
5106

5107

5108

519

5119

5111

5112
5113

5114

5115

MACX11

822354

222356

222369

022362

822366

922379

222372

922374

922376

0224022

922404

922406

022412

022414

22429

822424

022426

022432

222436

922449

222442

022446

922459

322454

922456

0224690

922462

022464

022479

922474

022476

2922500

022504

@22506

222519

22512

222516

MACX11

922522

922524

222526

222539

322532

0222534

222536

822549

922544

022546

g22552

222556

922568

922562

22564

222579

022573

922574

222600

322604

g22é687

222610

022614

g226292

222622
322624

022626

222632

222634

222636

22649

222642

022644

222652

222652

22656

222660

922662

022664

922679

022672

222676

vaai

381426

822322

224337

124027

2047%4

2004026

222332

291354

124927
904346

20%200

162723
000443

062783

220365

183425
0047067

220365

183060
203743

020365

101254

212365

210243
205043

005043

205043

012743

124927
281019

0052020

3312723

2085123

305123

223113

162703

0102585

vaal

161503

290303

110321
A0a303

110321
2204100

101216
200167

210046

204767

121927
201916

812620

300617

304367

246124

geo

300197

204167

252120

200167

020327

101149
2897022
203404

204767

293302
9023767

201131
g@57@3

484127

320427

103124

016503

2033021
2201093

103452

124127
204447

124127

201444

22»MARe73

020044

000044

292012

000D14
0000872

op08320

200072

290012

000014

177775

oo0R44

177777

peoend

00080%6

222MAR973

177008

0g0602

28090856

174454

124

156426

174649

102

156372
014639

174562

177775

290020

290204

290205

15144

15144

TRYSVARI

FOUNDV!

PUTITINI

PUTAOK)

REPVAR!

RETLNOY

ISNUMI

ERRTR71

ERROV2})

EXPTENI

EXPNEGH

PAGE 663

8Es
,ENDC

CuP

BNE

CMPB

8EQ

+ JFNOF

CMP

BNE

CMPB

BNE

INC

1 ENDC

sye

B8R

' IFNOF

CMPB

BNE

INC
MOV

COM

coM

COoM

sus

ENDC

MOV

PAGE 66e4

sus

SWAB

MOvV8B
SWAB

MOVSB

CMP

BNl

JMP

MOV

JSR
CcmPB

BNE

MOV

B8R

JySR

+ JFNDF

+ASCI1I

+ENDC
« IFOF

' ASCI1

ENOC

TRYSVaR

(R3)eyR2

VARSRGH

(RZ),#tS

VARSRGH

SNOSTR

FOUNDY
(R3)»,R2

VARSRGH

VARSRGH

RO

#12,R3

RETVAR

SNOSTH

£14,R3

R3,LOSTR(RS)
PUTADK

PG, UPPACK

JMAKE SURE STRINGS ARE NOT THERE

C,UPP }IF THEY ARE, PACK TWEM UPWAPDS

R3,LOSTR(KS) JAND TRY AGALN
ERROVZ INA 000

«(R3) 1R3 1S END OF ENTRY

SNOSTH

812,R3 JADDRESS END OQF ENTYRY [N R3

RI,HIFREE(RS)

ERRQVZ

RS, LOFREE (RS)

R2,e(R3)
=(R3)

={R3)

“{R3)

#,SCALAR,« (R3)

SNOSTH

(RQ),#!S
REYVAR

RO

‘|8V‘B.‘R3,¢

(R3)+

(R3)«
(R3)

8,83 | 25

R3, TL1(RS) JSOMETHING NONZERD,

(R3) )RS

RS
R3, (R1)+

RJ

R3, (R1)+

TRANVAR

RO,= (5P)
PCyVAL

EXPTEN

(SP)+,RD
REMPACK

R MSGERR

SLONGER

VILTY

SLONGER

*LINE 100 LONG TA TRANSLATE!

JSAVE PTR IN CASE OF BAD NuM

JFIND MANTISSA AND EXPONENT

READY2

R}, MSGERR

SL.ONGER

\PTB\

SLONGER
'PROGRAM T00 BI1G!

READYZ

R3,#14030
MAKFLLY

R2

EXPNEG

PGIMPYTEN
R2

EXPTEN

MAKFLLT
R3

MAKFL1Y

R&,8,SCALAR

MAKFL}T

LINE(RS),R3

Ry
Ry ,R3

MAKLNO

(Ry),#,60SuB
MAKLNO

{Ry),#»,G070
MAKLNO

e
 —



BASICL

5116

5117

5118

5219

BASICL

5171

5172

5173

5174

MACX13

p22729

022784

222706

222712

922714

222729

ge27r22
922724

822726
022739

222732

222736

822742

222744

222746

922752

022754

922756

g22769

222762
22764

922766

022779

922772

022774

023000
023004

923910
823012

233014

p23020

g23p22

923826
0238392
023234

023936

023049
9230242

223046

023059

023954
g23060

0923062

023886

223972

023874

823076

MACX11

2331922

323104

2231192

223112

023114

023116

323122

023124

223128

2923138

2233132

223136

323142

23144

023146

223159

223152

223154

823156

voal

121127

291444

124127
204436

124127
204433

905204
205203

995704

002474

g20427

203003

112723
ope4d?

11272
200304

220109

19309

110423

862783

200767
024304

204425

062733

200762

262703

920365

103405
004767

229365

103344

295743

220365

voal

10{342
912365

205043

010443

298726

000167

og%723

0940022

295704

204703

gR4707

112723
geo3ay

320129

193314

112323
299323

110323
090675

220MARa73

ogo224

090242

po030é

pees77

P00375

2009376

176342

177379
177572

pooeLe

177775

000212

ogoene

gedoaese

209072

go0a72

290072

2o0012

22eMARe73

2308014

177409

174374

200374

13141 PAGE 66-53

cMPB
BEQ

cuPB

BEG

CMPB8

BGY
LITZEROIMOVE

BR

MARE12) MOVE

LITCOMNISHAB

__CMP
BHIS

MOV

SWA@

MAKEOK| MOVB

ST

CMP

BH1

JMP
TRNER4) JMP

ERROVI| JMP

MAKLNO} INC

MOV

WNOSRCH$ CNP

BHIS

CMP

BL0

AOD

8R

ISLNOJ CHP

BEQ

A00

BR

STOLNO}
, IFDF
ADD

LENOC

+ JFNOF
ADD

CMP

8L.0

JSR

CupP

BHIS

STOAOK) TSY

+ENDC

CMP

15144 PAGE 66=6

M

FOUNDLNITSY
JMP

MAKFLLTY

BNE

TST

‘ BEQ

CALNRM} JSR

MQove

SWAB

CMP

BHIS

mMova

SWAB

MOVB

8R

(RL),)#,CALL
HAK&NQ
(RL), ¥, THEN
MAKLNO

(R1),#,L1SY
MAKLNO

R4
MAKFLLY

R4, 8377

MAKE!2

MAKEOK

£, 1L1T2,(R )

R4
R1,R0

TRNERS

R4, (R1)+
R4

R4, (R1)+
(SP)e

Ry,RE

TRNER4

TRANLUP'
ERRTRN

ERROVZ

Ry
(RS),R3
R3,LOFREE (RS)

STOLNG

(R3’|'|SC‘LAR

ISLNO
#12,RS
LNOSRCH

(R3), K4

#4,R3
LNOSRCH

SNOSTN

#4,R3

SNOSTH

IQ,RS

RI,LOSTR(RS)

STOADK

PG, UPPACK

R3,LOSTR(RS)
ERROVJ
»{R3)

RI,MIFREE(RS)

ERRQVS
R3, LOFREE(RS)
»({R3)

R4, e(R3)
(SP)+
RETLNO

TSY R3

R4
Livzeno

PG iNOHM
1, FLIT,(RLY
R3

R1,R@
TRNERS

R3

RI, (R1)+
LITCOMN

JCHECK THAT THE SYMTAB SPACE

}IS NOT OCCUPLIED BY STRINGS

}IF 1T 1S, MOVE STRINGS UP

JAND CHECK ROOM ENOUGH AGATN

$ADJIISY SYMTAB AOODRESS X5

257



BAS]CL MACX1y vazl 22%MARe73 1514 PAGE 67

5192 , IFNDF SNOSTR

5193 Jrececscacssccinnsensronagiocrcscosacese -
5194 } SUBROUTINE fyppACK! CALLED BY JSP pC

5195 ) PACKS STRING STORAGE TOWARD W]GH CORE

5196 } R@ UNUSED
5197 } RL,R2,R3 PRESERVED

5198 ) R4 UNUSED

5199 I RS MUST POJMT TO USER AREA

5200 } SP GOES 1# MEEPER AFTER JSR

5201 223160 310146 UPPACK| MOV Ry,e($P)

5202 023162 210246 MOV R2,e{$P)

5203 223184 1310346 MoV R3,w(8P)

5204 023166 02@%046 CLR w(SP)
5205 023170 J1630% 000074 MOV WISTR(RS),RY

5200 023174 02165082 0292812 MOV MIFREEC(RS),R2

5207 023200 010265 000074 MoV R2,HIITRIRS)

5208 023204 205916 UPPLOOPICLR (SP) JGET END OF THE NEXT SYRING
5209 223206 154116 B1S8 e{Ry),(SP)

5219 023219 9204912 BNE UPPNZRO J(LAST BYYE CONTAINS THE LENGTH)

5211 023212 3201685 o0poR72 UPPBAD| CMP RE,LOSTR(RS)

5212 023216 191372 8M1 UPPLOOP
5213 023220 0210265 0p0072 MOV R2,LOSTR(RS)

5214 023224 008726 ST (SP)e

5215 023226 012603 MOV (SP)#RJ
5216 023238 0312602 MOV {SP)#,R2
5217 023232 032601 MOV (SP)e RY

5218 023234 2p@207 RTS PC
9219 223236 161601 UPPNZROISUB (SP),R1 } ADORESS BACK PTR

5220 023240 005003 , CLR R3

5221 023242 154103 glse «(R1))R3

5222 023244 209303 SWAB R3

5223 523246 1954103 B1se »(RL)¢R3 JGET IT IN RS

5224 023250 200303 SWAB R3

522% 0232%2 00830} DEC RY

5226 (0232%¢ 339327 0Q00@0% 81T R3, s8¢ JCHECK REL TO SYMBOLS
5227 223260 2014M2 BEQ , 6

5228 223262 205303 DEC R3

5229 023264 061503 AQD (R5),R3 JYES, ADD BASE OF SYM TAR

5230 023266 020365 00004 CMP R3,POL(RS) JIMAKE SURE [T!S NOY TOO Wl

5231 023272 193347 8M1S UPPBAD

5232 023274 0220306 CMP R3,SP JIN STACK 1S 0K

5233 223276 193013 BH{S UPPGOQD

5234 023300 020365 090010 ' CMP R3, ARRAYS(RS) JIN ARRAYS 1S 6000

5235 023304 191342 BW! UPPBAD

5236 0223306 029365 000812 CMP RI,HIFREE(RS) }IN FREE STORAGE 1S BAD

5237 923312 194805 BM} UPPGOOD

5238 923314 020365 000914 cHP R3¢ LOFREE(RS)
5239 023329 193334 BHIS UPPBAD
5249 023322 020315 CMP R3, (R2)
5241 023324 193732 8,0 UPPBAQ JBELOW SYMBOL TABLE IS BAD

5242 023328 0262716 090004 UPPGOODIADD £4,(SP) §GOON STHING, MOVE [T UP -

5243 223332 024301 CMP (R3), KL 278
5244 223334 291326 BNE UPPBAQ J(DON/T GARBAGE COLLECT IT)

5245 2323336 061601 ADD (SP),Y

5246 023349 166113 sye R1,(RI)

BASICL MACX11i V@24 22aMARe?73 15141 PAGE 67e9%

5247 023342 260213 ADD R2, (RJ)

5248 023344 114142 MOVE *(R1)#(R2)
5249 223346 00%316 DEC (SP)

5250 0233%@ 203375 8CT Y

5251 23233%2 28@7L7 8R UPPBAD

5252 LENDC

5253



BASICL

5254
5255

2256

5257

5258

5259

5269

5261

5262

5263

5264

5265

5266

5267

5268

3269

5279

5271

5272

5273

5274

BASICL

5309

3319

5313

5312

5313

531¢

5315

5316

5317

5318

5319

5329

s3ay

5322

5323

5324

5325

5326

5327

5328

5329

5330

5333

5332

5333

5334

3333

5336

5337

5338

5339

5349

5341

5342

5343

5344

5345

5346

MACX1}Y

923354

223356

223369

923362

p23366

223379

223374

023376

923402

323404

923419

023412

923414

P23416

923422

923422

023424

823430

923432

223434

923449

23442

023444

023446

923450

923452

023434

9234690

323402

023464

023446

023472

023474

023476

223502

023304

023512
923512

923516

223529

223522

923524

223539

223532

923534

923549
923542

223346

MACX11

223559

223552
223556

2235690

323564

823566

223572

923574

923576

923602

223606

223619

923614

223616

223622

223624

023626

223639

223632

223636

323642

P23646

923658

023652

223654

23656

023662

223664

223666

323679

223674

223676

ge37020

223702

2237026

223719

823712

veal

0espa2

295223

305004

122027

201775

124027

193427
124927
101024
120327

194405

205200

205702
292764

289202

200737
204707

205046

112016

162746
062604

3085503

p957022
284745

20%2a2

008743

122927
2041024

g9%87@2
201933

212732

290733

203000

122027

204775

124027
103405
124927
194002
2995209

280765

1220827

204492

0g5046

124027

204036

320465

201453

voas

095200

124927
304774

122027

PRL426

124027
204003

205229
812716

122027
204775

124927

103423
124027

121229
211646

206316

206336

266616

Jp6316

242746

062616

095046

112916

J62616

162716
300747

993716
092233

242716

205416

083782

2082003

042722

gp54022

262622

2297

22mMARe73

PP0040

ogo0060

80071

014630

173784

000000

9208036

100000

200049

ogoReo

02de71

LT EL

ge0910>5

ooeger

22eMARe73

020040

200653

200055

100000

200040

200060

080971

o00upe

277777

200060

190000

100008

008002

15144

1514
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aR

CANFIT} JSR
c

NOTOIGH

DOYROY: 8GY

DOTIGNOICMPS

sgaQ

CMPB

8LO

CMPB

BM1

INC
B8R

PASTDOTICMPB

BEO

00?T8AD}
NOTDOY CLR

CMPB

NE

CMP

BEQ

EXPOIG) CMPB

Bt

EXPOUNY TSY

8

EXPOXY ADD

jee - - . -

] SUBROUTINE (V!

PAGE 68w}

CALLEDBY JSR R7

.

cpencse 4 - ikt

CONVERYS AN ASCI1 STRING AT (RO)

TO A VALUE [N R3I,R4, AND

AN EXPONENY IN R2

(R@)e, #BL
1 94

«{(R@) 90

NOYODIG
(RA),wt9

NOTDIG

R3I, w1463

CANF1Y
RB

R2

NYDIG]T

R2

NYDIG]Y
PCyMPYTEN

»{SP)

(R@)®, (SP)

#10,(SP)
(SP)+,R4

RY

A2

NYDIG]Y
R2

NYo1IG]TY

(RB)% 41,
NOYDOT

R2

DOTROT

#100000,R2

NUDIGIT

DOTYIGNO

({R@)», 881

od

~(Rg) #12
PASTOOQY

(R@), 8¢9
PASTDOY

RO

PQTIGNO

(RO) ¥,
00TBAD

»{SP)

o(R@)Nt E

NOEXPON

R1,LINE(RS)

NOEXPON

RO

{RO),#8L
' ®

‘85,‘,"*

EXPOIG
«(R@), #te

EXPDIG

RO

81000008, (SP)

(RB)&,UBL

od

o(RQ),»’2

EXPOUN

(RB),mty

EXPDUN

(5?".(SP)

(SP)
(SP)
2(SP), {SP)

(SP)
#77777,2(5P)

(SP)+, (SP)
c(SP)
{RA)*, (SP)

(3P)#, (SP)

#18,(SP)
EXPDIG

(SP)
NOEXPON

¥L000900,(SP)

(5P}
RZ

EXPOK

#300008,R2

R

(SP)+R2

PC

JOEC PLACES+120@82 OR TRAJLING ZEROES,

JHIGH ORDER OF 32 BIT INTEGER,

jLOW ORDER OF 32 BIT INTEGER,

J[F HIGH WOROD GREATER THAN TuW]S

JTHEM CANY FIT ANOTHWER QIGIT [N 32 BITS,

JCANT F1T DIGITS IN MANTISSA, B[T ITS

JAFTER POINT SO NEEDNT COUNT THEM,

JCANT FIT DIGITS IN MANTISSA SO MUST

JKEEP YRACK OF TRAILING ZEROES

JAND ADD IN THE DIGIT,

JFITS IN MANT]SSA,

IFITS IN MANT]SSA BYT AFTER POINT SO

JCOUMT DECIMAL PLACES,

JOOT CAMES AFTER SHORT NUMBER SO GET

JREADY TO COUNT DECIMAL PLACFS),

JOOT COMES AFTER FULL MAMTISSA WITH

JTRAILING ZEHOES SO IGNORE MARE 0}GITS,

J007 COMES WHILE IGNORING TRAILING

JAFTER POINT WITW FULL MANTISSAIERROR,

INO ‘E! AFTER THE NUMBER

JIF 1TSS THE FIRST THING ON THE LINE IT

JMUST BE A LINENO SO fE‘ 1S ILLEGAL,



BASICY,

5347
5348

5349

5358

5395

3396

5398

BASICL

5399

5400

5401

5402

5403

MACXLY

023714

23716

223720

923722

023724

023726

923769

223762

223764

0923766

823772

223772

024024

024926

0249230
g24032

224934

224036

_MACX1i

vozl

223730

223737

0237390

ecooRd

223730
oogeee

023739

023769

223757

323774

224923

023774

900000
023774

ee0pee

923774

g24024

024023

024049

224077

024040

2000000

32402490

292099
024940

024109

224877

veai

324129

esoe2e/
eeoeon!
324100/
200021

229MAR®73

22asMARa73

15144

)

) SYSTEM 1/0 BUFFERS AND HEADERS

}

PAGE 69

1 JFNOF SNOPTP

}

} PAPER TAPE READER

)

PRBFHD| PRBYF
. PRBEND

,WORD PRBYF

* ]

«WORD PRBUYF

JWORD 2

PRBUF s,

. s, +§PRBSZ

PRBEND s=,9#}

,EVEN
}

i} PAPER TAPE PUNCH

}

PPBFHD) + PPBYF
b PPBEND
,WORD PPBYF

¢ )

,WORD PPBUYF

WORD 2

PPBUF s,

. s, #$PPBSZ

PPBEND 8 e}

L EVEN
ENOC

y IFNOF SNOLPT

)

} LINE PRINTER
)

LPBFHD) ¢ LPBUF
. LPBEND

+WORD LPBUF

¢ ]

JWORD LPBYF

LWORD @

LPBUF s,

' s, +§|PBSE

LPBEND =,=1

JEVEN

1 ENOC

15144 PAGE 73

ENQAB 8,
1 CSECT

BEGIN s,

' s, ¢ENDAY

+END

1BgTRY
)1BEND

}1BGETY
JBGET2
18PYY

)BFSPEC

jgsraY

JBEND
J8GETY

$}8CET2

18PYY
)BFSPEE

J1BSTRY

JBEND

JBRETY
}BGET2

18PYY

}BFSPEC

AT



BAS|CL

ADDINT
ADOZER

ALLNOA

ALLSTR

ARGSB

ATAN

8FSPEC

BOMB

BOMBNX

BSTRT

CALL

CALLNM

CANFIT

CATNOTY

CHXCHR

CLMNLP

CLRFRE

CLRVAR

COLONC

COMTAB

CR

DELMSG

DIMLOO

DIVTEN

DNPIGN

DOCHAR

DOTHAD

ECHOSP

EDJJMP

EDIMVY

EDIRLC

EOISK!

END

ENDSOY

EREXP

ERRAGY

ERRDEE

ERREXP

ERRMIX

ERRMX4

ERRMXS

ERROV

ERRPOQ

ERRREY

ERRSS2

ERRSX1

ERRSXS

ERRSX9

ERRTRE

ERSTAR

EXECUY

EXPOUN

EXPTEN

FILLCH

FIXRET

BAS|CL

FLINE

FNEN
FNOWLNN

FNRSNY

FNSWAP

FORGTY

FORNOY

FOUNDL

FRSTOU

FUNRET

GETCHY

GET28BY

GOTECH

GoToQrY

KW]FREE

[FCOMP

IFLLTR
IFSGT

ILIT2

INITSC

INPLOO

INPNUL,
INPSTO

INPYDY

INTRTS

INT2

INT?7

IOWALT

1TAB
K8CO

KEYA

LEVFNE

LEVILT

LINA

LINEND

LISTSY

L] TNOR

LITTST

LOCGEY

LOFREE

LPB

LPERR

LPSTRN

LSTCRL

LSTYFN

LSTUNP

LSTLNX

LSTPRO

LSTTEX
MAKEOK

MAKGOT
MSG

MSGSUP

NEXGTL

NOCHR2

MACX1}

007662

07742

910042

910164

12262
YYYYYY

gogpyie

g48320
912360

Q@000

923104

903242

923424

g13032

210602

geg4g2

911979

9119202

pa53412

21640

220013

pa7342

202326

211450

911376

L6174

223532

200104

202036

001724

pay772
981342

2333402

922036

L3214
814514

004134

014064

9130912

903762

13440

po1662

913282

004226

pL2116

293238

212544

a43470

906352

943214

po2746

023664

022614

220112

- P150832

MACX1i1

245034

214252

g14452

B14714

214276

204666

004444

923114

217519

13416

015232

915150

pB7222

211516

099012

903630

903712

203766

L1650

945554

05736

0906342

06152

P05730

915726

015716

916010

916102

815360

906774

990476

216374

2163592

2161402

22230

202262

917552

g17%7¢9

@16410

g02014

177516

27546

g11720

016744

g16742

917114

917202

216624

917028
222764

217306

g1745%2

3272082

ge51602

2907592

<
«

voal

veal

22eMARe73

ADDOVF
ADSTKY

ALLOC
ALDG
ARRAYS

ATNFN

BGETL

BOMBOO

BOMBOK

BUFCLR

CALLCK

CALLX

CARRET

CCEXIT

CHKI SE

CLMNPP

CLRLOO

CNCFLG

COLYMN
CONGAY

CRLFME

DEVERR

DIMNON

DNPACK

DNPLOO

DO TN

DOTIGN

EDICHG
ED{MME

EDJOVE

EDIRLO

EDISRC

ENDAB

EOF

ERL0G

ERRARA

ERRQEF

ERRFNY,

ERRMXY

ERRMXS

ERRMXY

ERRQV2

ERRPD3

ERRRUN

ERRSS3

ERRSX2

ERRSX6

ERRSYN

ERRYFN

ERSX19

EX]T02

EXPFN

FaC

FILLCO

FIXTST

220MARR73

FLIT
FNNEWN
FNRCOM

FNRSSC

FOR

FORLOO

FQRONE

FOUNOY

FUNCT]

GCWAIT

GETVAR

GOEXEC

GOoYO0

GOTVAL

HISTR

IFLEND

1FL00P

IGNORE

IMMED

INPEND

INPNENW

INPOK

INPSTR

INY

INTL
INT2A

INYS

ISUNO

[TABLE

K8W0

KEYNWDS

LEVLIT

LEvaL?Y

L INOQUN
LINGETY
LITCOM

L1YOX

LITZER

LOCLOO

LOGFN

LPBEND

LPINT

LSTYESL

LSYEOL
LSTILB

LSTKWO

~LSTLOO
LSTPTR

LSTVAR
MAKESY

MAKLNO

MSGCOM

NEXEND

NEXLTL

NOCNE

15] 44

207792

021464

919019

208008

LITIY

913252

0esene

912372

212470

210510

293136

003200

922244

812700

242702

300400

011222

P92106

902034

913029

207322
921854

202346

P11206

911232

932274

923476

221456

201330

231476

992030

801346

924100

203340

910312

P10254

202634

293232

P14242

904222

8433180
922600

293756

2092726

916376
205260

Po4450

912544 G

914320

BB4674

07446

913260

pogess G

PoP110 G

935012

e
<
)

13141

211656

214462

844708

214642

204234

P04420

204434

222406

913320
215350

215364

906230

204050

912640

PoCR74

203536

203506

202742

982042

pubs2p4

2O5764

206112

206254

215574

B15664

215722

216822

223036

230777

202102

CILITT

916326

216344

017516
216134

922752

217609

922749

216524

g13274

p24g77

PO7510

216776

816732

217262

BL6664

216610

217129

247214

917252

p23012

PL7454

285176

985470

PP2766

<
)

1
2

PAGE 70w%

ADDPOS
ALLEXT

ALLOCY

AMATCH

ASS1IGN

BEGIN

BGET2

BOMB UM

8POL

BYFEMP

CaLLMy
CALNRM

CATCOM

CCMES

CHXOSE

CLMNTTY

CLROK

CNOFLG
COMCHK

cos

DEFOUN

OIMOON
DIMSCL

ONPBAD

DNPNZR

DOMSG

0QTROY

EDICON

EDIMOO

EDIPAS

EDIROO

E0lY

ENOCR
ERADD

ERPDB2
ERRARG

ERRDIM

ERRFPY

ERRMX2

ERRMX6

ERRNEX

ERROV3

ERRPD4

ERRSOV

ERRSTR

ERRSXJ

ERRSX?

ERRTRN

ERR4WO

ERSX42

EXP

EXPNEG
FAC2

FILLNO

FI1XUP

PAGE 70e2

FLX

FNNOCO
FNREPL

FNRSTR

FORGO

FORLTL

FORSK]

FPPRES

FUNCTY

GEYBYY

GETX

GONOSA

GOTOFN

GSBCTR

I0EY

IFLEGR

[FNUME

ILITCO

[MMSTM

INPEOL
INPNGUY

INPPC

INPUT

INTEXTY

INTLA

INTS
INTY

1SNUM

1TSIN

KBIDUN

LNOSRC

LOCNO2

LOSTR

LPBFHD

LPOFF

LSTCHA

LSTFLB
LSTILY
LSTLIN

LSTNEX
LSTSPE

MAKCWK

MAKETR

MINUS
MSGERR

NEXFIL

NEXT

NOD1G!

287756

pL0242

p82452

924706

go3270

2002PYOR

292006

218504

g11422

915222

283146

223432

213104
287325

18719

002036

011060
2001087

0108714
foseda

902400

po2674

282554

D11240
B412064
U17504

23474

PO1540

BaL516
201406

991732

901226

p22n44

013214

012646
210332

g02626

aneads

012004

B21444

009252

23004

014238

17272

PL3206

815522

P03624

v22474

004512

212762
Q008

222636

209042

g8e111

P14754

g415002

244526

g14%02

0L46d0

204730

04700

P044d14

215006

013332

015154

By5246
024126

242200

2e0R32

poger7

203968

23640

Bi1606¢
¥02124
906390

006234

205732

005650

821132

B45676

015730

BLoQd2

p22544

21939

weraee

¥a3256

vLoe3ue

pegeye

909022

016104

047642

PL76>2

9232314

86552

gope72

p24024

287554

g17002

017112

847040

216758
016724

047010

gy7300

47370

012304

Re7444
222159

004722

822306

(2
] 

(3
]

G

G

ADDSTK

ALLLOO
ALLOC2

AMPWA

ASSSTR

REND

AL
ROMBNE

RPUT

RYFTP

CALLM2

CALOG

CATLON

CEXP

CLEAR

SLRECH

rLRSVA

€00E

COMES

COSFN

REFGOT

nimGoY

nIvLoo

ANPGOO

noALLO

nOPYY

FCHORA

FO1GRQ

EDOIMOV

EQIPUTY

EDISAM

EQITL
FNDQUQ

ERCHAN

ERPD11

FRROATY

ERROLYV

ERRGO
ERRMX3

ERRMYX?

FRROVR

FRRPNL

FRRPNS

FRRSSY

ERRSXA

FRRSX4

FRRSXS

FRRTR?

ERSQR

EVAL

EXPDIG

EXPQOX

FF

FIxCL2
FLE

FNEHK

FNNUME

FNRLUP

FNSTR

FORGOG

FORPNEX

FORZER

FPPSAY

FUNOK

GETCHA

GETLRY

GOSyR

GOTOME

®ORSTY

1F

IFLGTR
IFSEN

1T

INITSBF

INPGOO

INPNMY

INPRTR

INPYES
INTFN

INTL8

INTS

I0INITY

ISVAR

JMPRNY

KBINTY

LEVFLY

LEVPOS

Liviy
LINEIN

LIST

LITEVA

LITSTO
LOCALO

LOCSSy
LPAR

LPBUF

LPS

LSTCHK

LSTFLI

LSTIL2
LSYLYO
LSYPC

\SYSRC
MAKET2
MAKFL]

MPYTEN

MSGQONE

MEXGO

MOCHAR

MOEXPQ

P27822

g1ea32

Be2524

213202

003324

0v0202

p2o0e40

210442

29ge1e

pLEv64

goli7e

g14e212

213454

g14224

981132

207164
g11252

gegele

gn7339

913230

002642

Qo2ep8

211154

113%2

822536

gere14

207304

QB1624

aaL>5@

281%02

201752

ga1zs5e

2227218

210766

213314

276926

213576

P04142

915924

221330

213214

gL1772

212362

215532
g1e246

211714

ga625¢

p22%6¢

L0312

g1r14p02

g23602

p23710

200714

91523@

215256

214716

214750

14802

314362

go4v206
go4d2n

204724

215114

213364

g15230

#15142

go4dpse

p1L6224

229752

gp3402

PB3772

283554

211832

2155936

ge617¢6

pu6320
ge575¢

205872

213444

215714

g157%0

goL222

22254

223378

go6722

216332

PL64Q2

20Qwd2

216160

922272

216254

217n56

g16424

g16462

gLi720

g2424p

177514

J16675

217970

217452

217152

216646

g16652

22746

223422

017414

g17%5¢92

pe5214

915252

23876

(
3

<
<
D

A28



BASICL

NOGQM
NORNDQ
NOYDOT

NOYSYM

NUMALN

NUMEX]

NYMFM2

NYMLP3

NYMOUT

NUMSHF

oLD

OPRFN

BASICL

TRANLV

TRNFN

TRYKWD

TSTSY

T
UAJMP

VATST2

UAgp8

VAL?

VAL7F

UA23

UAY

UPARRO

VPPLOO
VARBLE

VARSS

WIREY

SERVEC

SPOLSH

$S8R

MACX1Y

g04208
820274

P23532

293062

020224

g29562

920479

9203540

47724

9209132
gpai1r2

913464

923524

212430
907374

923768
177554

23732

12244

905512

285632

pe5600

oPol4p

27336

222440

29764

p12552

006454

PP6714

906552

922222

21644

oego70

982316

gogods

gopges2

928570

221134

913222

21244

L2466

09113

900024

012462

2214902

022090

$21254

12652

921470

po70854

pp2110

21040

g11626

177566

27074

MACX11

921540

022972

21614

212520

200056

014104

L4120

243710

013760

214042

014146

933616

p13474

g23294

211732

0120192

16129
TYY T

XYY

tanane

p00300

920343

0002223

go0247

pog225

820374

020204

PoR375

002244

ppe27?2

poe250

pegas2

goe21s

09213

029397

000323

020234

0002413

pogare

gooa4e

024122R

(
1
4

«
(
3
]

<
Y

(
2
 X
Y
 
N
S

voal

veeal

ERRORS DETECTEDQ! @

22gMARe73 1544

NOQMy 284814
NQROOM D28720
NOTIT 22342

NOWKAP 329646

NYMB1G 9202¢6

NYMF X p20002

NYMFM3 p29504

NUMNEG p20030

NUMPOS P29034

NUMSTT p2oese

oL0P9RY pop2232
0TABLE 218774

pC sxgoeRR?’
PNDGO 821456

POWYP 07572
PPBYF s g23774

PRS s 177952
PREC2 8322466
PREQT 207426

PRI JMP 985606

PRINT 205264

PRNTOE pa7z27e

PR& s PP0200

PUSH 2360406

PUTBYTY 920614
PUTITI B224y¢

QUOTPA g217%52
READGO PD6424

READY 201444

REANVL 206710

RESREG palyLe
RETURN 294454

RNDGOT 002600

RO sX020000

R2 sX000002

R4 sX000004

SAVE P02234
SCRATC P91422
SKIPED 231470

SK1POY p21166

SOPRAT 912728 G

SPECME 207434

SS2SAY = PO0R2e

STOAOK 23274

STONOS PR21306
STOSVA 923334

STOVCO 21424
STRGBY 0312674

SUBSTK 921450

TAB ® 90001}
TABLES 211362 6

TAB3 016259

TERMIN 12354

TPCN 007240

TPNXT 87122

22eMARe73 15144

TRANV, 021944

YRNPC 221642
TRYNUM 021566

TSYS2 032526

TR 3 gOgesad G

UANYMP Pl4100

UAY 933520

UALRC 833720

UAL7A 213772

UALY 14256

VA4 013559

UINTEG 2312406

UPPACK 023160

UPPNZR 023236

VARNOS 212156
VERNUM 200040

XCHAR g15279
$IR 2 anoens G

SPPESZ s Q00030

$STKSZ = QPB200 G

(ATN s Qop279
+COLON s ppg2ep

' EF = PpR22y

1Bl 3 P2P245

yE0L T 2002y G
FN = goQ262

6070 = poR2pe’s

IL1IT2 8 200376

1EN s pee27?

(LPAR 2 PBQ255 G

JNEXT = poQ213
,POS s PPO30e

READ s 299222
+RND s PoR264

SAVE = goR310

SEMI = 202236
y SQR t PPR267

STOP =z poR214

TERM = pRR235.
+UNARY = 220233

PAGE 7043

NOGuoY

NOQSUBS
NOTKWD

NOWRP

NUMD LG
NUMFLY

NUMJMP

NUMNOR

NUMPRS

PAGE 70m4

TRFNBA

TRYAGN
TRYSVA

TYPE

3

UATSTA

UALD

UALZ,S

2115922
215520

222200

9152314
2293090

920196

921619

220140

220059

pBEe7e

011424
921234
900004

946000

177536
207474

023757

212200

205470
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295570

209326
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023442

224412

811766
I T

P03010

905406

PO3200

177562

207254

177504

222130

221644
022372

287142

202R062

gL4130

013630

243732

914030

14136
P435%6

D114314
023212
[ XTIXXX]

pope22

vLa122
( Z XYX}

oogeso

LI 1KY

gogars

Pv0224

0eB243

2008215

229251

Pog2>4

Peg203

900253

peo207

2002192

pepao2

177776
000201

00229

peg2e3

177773

pee275

900227

poQ30s

oB@377

g9@227

1
(
2

[3
]

TRNERG

TRYECH

TSTSTK

TYPEY

UUAASR

UUATSTQ

VA{QA

UAL2

UAL7D

uA2l

A8

UNARY

UPPGOO

VAL

VARSRC

VTWOSS

e¢DVR

tMLR

¢PRORG

, AMPER

CHR¢®

,C0S
Looyor

VEND

g17832
023454

123392

023362

220214

20362

920400

920232

217736

geveiz

p12166

gie760

s Q0PQ0D6

PR7962
s 024023

PO7436

823714

012252

pP5e62
925504

prS5e14
s 177550

8 1777768

pi6e072

20706

13162

006534

026644

01206

215326

p22%22

g1417e
s DOOmes

s%X020083

sX000003

sX000920%

g21062

8 006HNS

g21252

221160
2X200206

I B X L X X 3

001102

023750

921366

g22232

P13162

012660

207036

012312

p21240

ge2122
2 177960

s 000120

821512

p23280

07166
912%14

287158

214872

214110

2130686

213750

2l4p20

L4064

gL397¢

p1237e

923326

023354

g2ey2e

212134
2 adases

3 shases

z JBgaun

s 2pR22s

s 320301
2 020266

s 0Pp2ss

a g09202
s 7@g2a7s

s JN@24¢
s 200208

3 Q00274

s Jp@306

s 200234
s Q09311

s 200212

: 00Q217

s 0008237
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s 477777
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BASICL MACX11 vO2%

RUN=TIME} 69 SECONDOS

CORE USEDI 4x

ADDINTY 2228 2237#
ADDQVF 2249 22434
ADDPOS 2243 22%6#

ADDSTK 1559 22264

ADDZER 2244 2253

ADSTKY 48344 4836

ALLEX] 2327 2344
ALLLOO 2281 2288

ALLNOA 2282 2285
ALLOC 969 22734

ALLOCY 938 XYY

ALLOC2 954 960

ALLSTR 2314 23284

ALOG 60 3183

AMATCH 4887 4898+

AMPWA | 3267 Jo83s

ARGB 76 2369w

ARRAYS 69 < 311

ASSIGN 1079 1160%
ASSSTR 1166 1175#

ATAN Y 3178

ATNFN 2784 31784

BEGIN 54014

BEND 355 3664

BFSPEC Re-1F 2028
B8GETY 356 3653
BGET2 357 3655

18 295y 1235

5319 5318

BoM8 2928 2400#
BOMBDO 2414 2417

BOMBUM 2418 24384

BOMBNE 2424 24284

HOMBNX 2413# 2446

BOMBOK 2427 24344

8POL 2737 27424
BPUT 358x 3660

BSTRT I54u 3666
BUFCLR 640 650

BUFEMP 3661 35708

BYF TP 2025 2433

CALL 1064 12778

CALLCK 1113# 1152

CALLMY 1118# 1123

CALLM2 1127 1132

CALLNM 1119 1128
CALLX 1126 {132¢

CALNRM 5178 5181#
CALOG 3379 33944

CANFIT 5270 5276w

CARRET 4976 49794

CATCOM 3105 Ji136#

CATLON 3104 3126

229MAR®73 15141 PAGE 705

2979 4834

4839

23489

4927

3394

312 2624 2626 2697 5234

4573

2830 2139 2143 2162 2182 3689 3693 3695

4376

4378

1242 1667 4174 4409 4861 4890 4893 49492

4571 458p 4584
4575

2019 2447

24764

1148+

3724

4983

4621

4993

45623

5263

4626

5293
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CATNOT

CCEXIY

CCMES

CEXP

CHXCHR

CHKX]SE

CHKOSE

CLEAR

CLMNLP

CLMNPP

CLMNTY

CLRECH

CLRFRE

CLRLOO

CLROK

CLRSVA

CLRVAR

CNCFLG

CNOFLG

CoDE

COLONC

COLUMN

COMCHK

COMES

COMTAB

CONCATY

cos

COSFN

CR

CRLFME

QEFDUN

OEFGOTY

DELMSG

DEVERR

DIMOON

DIMGOY

DIMLOO

DIMNON

DIMSCL

DIVLOO

DIVTEN

ONPACK

DNPBAD

DNPGOO

DNPIGN

DNPLOO

ONPNZR

00ALLO

DOCHAR

OO0ITNO

P vereos . gn

DOMSG

DOPYT
DQTHAD

0O0TIGN

DOTROT

ECHOBA

ECHOSP

EDICHG

EQICON

EO1GRO

EDIgMP

EDJMME

EDIMOD

EOIMOY

EDIMVY

EDIQVE

EQIPAS

EOIPUT

EOIRLC
EDIRLO

- EDIROO

ED]SAM

EDISKI

EDISRC

EOLT

EDITL

END

ENDAB

ENOCR

ENDQUO

ENDSQUY

EOF

ERADD

ERCMAN

EREXP

ERLOG

ERPOB2

ERPD11

ERR4WO

ERRAGY

ERRARA

ERRARG

ERRDAT

ERRDEE

ERROEF

ERROIM

ERROIV

ERREXP

ERRFN1

ERRFPY

ERRGO

ERRM]X

ERRMXY

3096

2498
2293

3382

2085

682

899

6434

S648

3634

J22¢

2067

2602

2601

2604

2608

345
3469

314

4856

1604

4294

2536

2097

4877

3065

2782

911

26458

26754

2672#

3931

2915

4299¢

2820

5302

5292

5289

2088

J44n

732#

7554

7464

8e5#»

32764
33464

2%02

3937

25358

25378

1012
1911

654

679

322

4296

AB81#

663
4863

2024

3309

700¥

728

742#

8358

816#

714

7048

837

25%9

3119

34848

2293
2373

1925#

1008

y4p

1114

1374

3451

2504

1645

1644

872

2598»
1033

4293

694

654

4298

1186
4929

4656#

989

27082

3944

2937

20264

2062

746

886

2536

3495

2299

237%

10@7
942

1125

2B8¢62

25237

{012

{035
4699

867

655

4306

{192
4975

2724

{189

3498

2302
2381y

9508

1134

3Jo86#

2540

1698

2p48

910

1695
4603

1739

2743

3520

2304

3496

956

11454

3188

2312

1843

3900

1014

1634

1800

2749

2352»

3484

Jaa7

2515

2474

4604

£183

1656

1852

3421

2517

4295

1747

1674

1861

3774

2519»

1804

1698

24¢7

968

47%¢

1944

1699 -

2436

973

4817

3806

1742

2506

9R2#

3943

24024

3946

42382

2405

39%3
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ERRMX2

ERRMX3

ERRMX4

ERRMXS

ERRMX6

ERRMX7

ERRMX8

ERRMX9

ERRNEX

ERROVY

ERROVZ

ERROV3

ERROVR

ERRPD2

ERRPO3

ERRPD4

ERRPOS

ERRPOL

ERRRET

ERRRUN

ERRSOV

ERRSSY

ERRSS2

ERRSS3

ERRSTR

ERRSXY

ERRSX2

ERASX3

ERRSX4

ERRSXS

ERRSX6

ERRSX7

ERRSXB

ERRSX9

ERRSXA

ERRSYN
ERRTRY

ERRTRS

ERRTRN

ERRYFN

ERSQR

ERSTAR

ERSX10

ERSX12

EVAL

EXECUTY

EXtToe

EXp

EXPOIG

EXPOUN

EXPFN

EXPNEG

EXPOK

EXPTEN

FACY

FAC2

FF
FILLCH
FILLCD

FILLNO

FIXCLZ
F{XRET

FIXTST

FIXUP

FLE
FlLINE

FLIT

FLX

FNCHK

FNFN

FNNEWN

FNNOCO

FNNUME

FNOLNN

FNRCOM

FNREPL

FNRLUP

FNRSNUY

FNRSSC

FNRSTR

FNSTR

FNSWAP

FOR

FORGO

FORGOG

FORGTL

FORL00

FORLTL

FORNEX

FORNOL

FORONE

FQRSK]

FORZER

2862»

3744

1211
1374¢

4794

4764

3227

3108»

1327

790#

51422

3164

3247

1206
3398

2992

1363

1017#
4208»

2097

3113

3768

3404»

4965

1805

869

1143

2379»

2972
1479

2539

2814

873

1923

2132

69
5313

3324

2873

1507+

2885

37714

12999

1413

1338

35041

5173

3193
12969

3436

3p28

2742

1377

3762

2094
4@36

114060
1996#
3768#

2826

1396

1322

1206

1839

32408

1146

$102

225}

2819
3305

3973

4399

325

2247

2893

3328

3972

4395

2069

348

2071

3595#

3603

3473

1313»

14458

1453

1427

1549

5086#

285¢»

3764

20974

4338

1156

1609

2889

1504

1324
1268
18568

3o08#

4955

3412

1199
3084

1045

2138

2333

1272

2254

2875

3315
3987

4415

1274
2253

2900

3449
3989

4397

2057

J480¢

1459

1542

5142

2866

{416
2259

2889

3438

$988
477%

1447

2256

2912
3582

3990

44082

2059

{471

1587»

2959

3774

1172

2949

1856

1360

1922

4963

1448

2269

2911

3580

3993

1419

2297

2959

3747

3995

4413

2074

1477

3144

117¢

2534

1391

4965¢

14080

3414

117¢

1487
2261

2953

3588

3997

1489
2374

2965
3763

4141

4776

3398

1212

2822

1396

4974

1488

2372

2961

3745

4146

14902

2425

2968

3832
4142

1274

3079#

1398

8g47

1424

3738

1337

1492
2426

2963

2761

4148

{494

2428

2993
‘3847

4144

3922

1409

5141

1497

3794

1371

1549

2431

2967

3816
4149

1550

2429

3223

3857

4149

3234

1423

1626

1511

1561
2432

2994

3840

4142

1560

2542

3257

3gs58

4150

3069

1431

2569

1578

1582
2433

3222

3848

4147

1583

2874

3289

1874

4151

324¢

2538

1721

1823

2549

3295

3859

4168

1824

282%

3265

3873

41614

5474

2736%

1844

30

2235

2803

3271

3875

4169

229

2611

32R2

5876

4144
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FOUNOL
FOUNOY

FPPRES

FPPSAY

FRSTOU

FYNCT!

FUNCTJY

FUNOK

FUNRET

GCWALT

GET1BY

GET28Y

GETBYY

GETCHY

GETCHA

GETVAR

GETX

GOEXEC

GONOSA

INPGOO
INPLOO

INPNEW

INPNGU

INPNNU

INPNUL

INPOK

INPPC

INPRTR

INPSTO

INPSTR

INPYT
INPYBL

INPYES

INY

INTL
INT1A

INT18

INT2

INT2A

INT5

INTS

INT?

INYS

INYS

INTEXT

INTFN

INTRTS

JOINITY

[OWA]Y
ISLNO

ISNUM

LINA

L INDUN

5152

59153

3207

3212

1779«

1872#

1769

1776#

3836#

38484

44683

2788

5164

464%

1852

3980

3984

3982

3994

3976

3974

3992

292#

3923#
4300

1849

{835

1879

{878#

18154

1814

{829«
18594

1747»
1768#

1759¢

2374
3839

J840n

38464

Ja4re

3872

38519
3857»

38690

38734

3875#
46984

3230

3824

3899#
54919

50694

49824

3742

25814

46238

11949
2021

J44

2027

2009

4889

4094

1155

3990

39894

A1 1Y)

39978

3979

39784

3996
657

JC8#

3938

4303#

2984

298}

3177

3395

36530

36558

1773

3707

1236

3463
38060

1855
145%

1877

2874

- 3874

3856

J8e9n

4618

3732

2011
2038¢#

4875

3998

663

309

3208

3285

3179

3397

3687

1891

1258

745

2300

2628

3841

12618

1269

3787%

2888

3860

3718#

2875

1186
1332

32%2

3250

3182

37314

1299

{329

2308

2675

2584

igey

3238

3862

2447

1192
2633

3343

3311

3185

1292

1335

2336

2677

3725

1063

3744

3868

3959

1739

3383

3329

Ji92»

1294

13631

2348

4219
3709

1144

3760

3877

1832

3586

3374

1319

1365

2626

4241
3923

1259

3816%

2135

3593

3583

1312

2629

2699

5275

1295

2427

34200

3593

1314

4245
5207

1315

2436

36324

1321»

5040

1517

3946

5170 5276

1586

3983 4119

3236

304
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LINE

LINEIN
L INENO

LINGET

L INRUSB

LISTY
LISTSY

LITCOM

LITD1YV

LITEVA

LITNOR

L]TOK

LITYSHR

LITSTO

LIYTSTY
WIY2ER

LNOSRC

LOCALO

LOCGEY

LOCLOO

LOGNO2
LOGSSY

LOFREE

LOGFN
LOSTR

LPAR

wP8

LPBEND
LPBFHD

LPBYF

WPERR

LPINT

LPOFF

LPS

LPSTRN

LSTBSL
LSTCHA

LSTYGHK
LSTYCRL

LSTEOL
LSYFLB

L

LSTLOO

LSYNEX

83 4.1+
LSTPRO
LSTPTR

LSTSPE

LSTSRC

LSTTEX
LSTVAR

MAKCHK

MAKE2

MAKE QX

MAKEST
MAKETR

MAKFL]

MAKGOT

MAKLNO

MINUS

MPYTEN

MS$G

MSGCOM
MSGERR

MSGODE
MSGSUP

NEXEND

NEXFIL

NEXGO

NEXGTL

NEXLTL

NEXT

NOCHAR

NOCHR2

NOCNC

NODIG!
NOEXPO

NOQM

NOGQMY

NOQUOT

NORM

NORNDO

NORQOM

NOSUBS

NOTDIG

NOTDOT

NOTIT

NOTKWD

NOTNOW

NOTSYM

NOWRAP

NQWRP

NUDIGI

NUMALN
NUMBIG
NUMDIG

315#

3926

319
677

I93on

8690

892
51314

4333

1827
4317

4322

43498

4332

4316

5428¢

51458

4012

2919
40439

4234

4214
313

4996

2786

336»

2752

287

5388

2174
5387

2176

248

2178

286w

2817
4117

4114

4104

4118»
4086

4147

4133

41089
413%

4136

4143
41539

41008

4115

4160

4163
985

4125

4094

896
4084

4091

4295

4137

4158
4217»

5427

5129

4203

5097

4204

5111

2948

42594

4290

1817

2879

17892
1787

2764

4462

4577

3736

5266

5287
4999

4888

2932

1038
4574

3665

3263
4454

4436

4478

41640

4170
40083

4112»

4082¢
41944

4132¢

4999

4140

4173

S130#

51368

1873
4206

%183

4227

5113
29404

4343

42934
{749

1637

15744
4937

1579

1572#

1522#
36934

21638

10379
4988

5328

1785¢

{789
27684

43140

4465

4379

3794
5208

53044

sga2s

49668

2932
10664

5764

36674

5273

4458

44499

4489

685

3996

3Jyaes

yo2

3970

4326

5154

42119

779
514%

795

4643

5391

2183

4172

4127

197¢
4217

5105
42199

5115

4440

662

1,845

1686

1573

49928

5337

5181
44699

4585¢

3787

5286w

2934

5275

816

916

4328

4770

772

172

798

53879
33938

1634

4186

4113

3239

2440

51097

5117

4478

1185

3945

1687

1579#

53408

2936

5283

852

1074

4345

4795

787

5238

2627

4121

30963

5125

5119

5100

{191

42874

1738

2950#

5285

1799

1433

4348

2669

4131

Ji118

5177#

5121

5276

1784

5076

4118

5294

1807 1813 18%9 3929

{527 2417 2423 4713

80s 1526 2604 2627

2671 5028 5931 5162

4138 4153

42038

LIERT

2400 2419 2435 42924

5980

4298¢

3930 4852 5178 5307

2628 2679 2771 3829

3165 5211 5213
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NYMDIY

NUMEX]

NYMFI X
NUMFLT

NUMF MY

NUMFM2

NUMFM3

NYMJMP

NYMLPY
NYMLP3

NUMNEG

NYMNOR

NYMOK

NYMOU?Y

NYMPOS

OPRATO

OPRFN
OTABLE

oyvo19
oyreie

PASTOO

PC

POL

POSIZE

PLUS

PNDGO

POP

POWOWN

POWLP

POWYP

PPB

PPBEND

PPBFHND

PPBUF

PPERR

PPINT
PPS

PR3

PR4

PR7

PRB

PRBEND

PRBFHD

PRBUF

PREC2

PRECJ

PREC4

PRECS
PREQT

PRIBOTY

PRICM

PRICOM

PRIJMP

PRILOO

PRIMOR

PRINCR

PRINTY

PRISEM

PRISTR

PRITES

PRNTOY

PRNTOE

PRS

P$
PTRINY

PYUSH

PUSM1

PUSHF

PUTAOK

PYTBYY

PUTCCO

PYTCHA

PUTIT

PUTIT]
QUNULL

QuUoOTBY

QUOTE

QUOTPA

RY

44518

4314

4389

4416

4484

213

21964

2192

285«
5374

2155

5370

2157

241

284y

297

299#

283w

5357

2924

1674w

3328

2975

4605

1636

4613

4997

3836

3pay

2765

4908

2674

746

21924

2220

2195#

2160
53784
2456
5372

2162»

24534
2156

236
3628

2139
53654

2458

748

441

4453

4192

4396

43849

4434

44128

342

2736

2813

53030

642
882

1160

1497
1765

1987
2158
2457

2874
33192

3744

4927

42?7

4479
4584

4939

?

1924

31

2985

2197

4636

5374

2163

239

4572

3vey
5303

1641

1¢70

1689
10100

214}
4568

3330

3865

2993

3700

2415

4620

689

749

“ure

14038

633

2996

2824

643

2459

2882

849

3327

5370

53764

4653

241

5357

53638

1652

1679

1682

1693

3719

3333

38854

3206

4568#

4192

699

778

43714

666

29434

248

{663

{738#

{684
1696

3340

4616

4130

694

779

848

2964

298#

1668

1686

3389

4139

692

784

1780

2969

682

3793

4102

4381
4498

4629

5100

661

2630

3342

1695#

386¢

4174

698

782

2403

2969

793

2693

3585

3879

4177

745

783

25687

2974

718

2958

3614

38487

4374

730

819

4607

2979

797

927

1281
1634

1874

2077

2351

2635

2960

3669

3986

4152

4348

4513

47138

5218

5239

3882¢

4372

732

811

3239

835

1321

1635
1872

2080

2349

2654

2970

3672

3933
4179

4364

4516

4750

5276

1003

YYIY

734

813

3261

488

1032

1400
1658

1891
2083

2374

2682

3039

3647

3935

4174

4419
4518

4779

5345

1316

736

814

3344

859

1043

1477

1669
19079

2137

2376

2774

LY

3692

3939

417

4421

4534

4777

1331

81¢

3384

879

1044

1419

1679

1912

2149

2415

2778

3963

3700

398%

4273

4422

4536

479%

1347

308
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RBSAVE

R1

RISAVE

R2

H2SAVE

R3

4151

1043

1475

1651

2448

2546

3293

3424

3729

3794

4911

4290
4157

4347

4539

4776

4853

4947

52087

5343

327

272#

759

808

8e7

1237

1459

2014

2135

2338
2909

2611

3293

3444

4299
A504

as78

4728

4865

49%7

5086

5138

5225

3633
745

775

829

903

933

1067

1156

1304

1441

1659

1886

2774

2929

4030

4114

4797
4884

4982

5247

3622

711
770

944

4383

4729
4900

4244

4426

4499

4686

4861

4304
4513

4581

4730
4915

4960

5110
5182

5245

7%5

794

834

913
967

1069
1246

1307

1444

1525

1772

1889

22%7

2334

2496

2673

2749

2778

2923
3238

3126

3324

3437

3459

3522

3548

3658

3733

3854

4935

4122

4167
4483

4582

4800

4890

4999

5260

713

783

945

2192
2423

5272

745
784

1085

2199

2425

38m8

3923
4098

4226

2079

2303

3749

3927

4137

4307

4518

4614

4735

4922

4962

5414

5186

§248

757

798

834

9415

1073

1109

{224
1336

1455

1528

1774

1909

2259

2333

2462

2680
2753

2834
2927

3953

3130

3387

3439

S464

3525

31550

1670

3749

3861
4239

4126
4175

4500

4684

4807

4898

5or9

5274

723

785

1117

1116

12RQ
1963

2049

2273

2428

2544

2623

3172

3149

3324

3496

3551

879

3924

4172
4228

4292
4475

4578

4792

4889

4946

49R7

5138

5329

69¢

742

852

937

970

1143
1267

1478
1456

1428

1536

1576

1118

1289
1989

2072

2279

2439

2548

2624

J{¢4

3216

JIIns

3497

35%2

3816

3925

4108

4229

4299

4445

4511

4822

4871

4991

4999

5184

5319

6v4

743

866

939

972

1195

1273

1420

1489

1449

1537

1579

1687

1785

1886

2139

2307

2344

27190

2891

3223

3621

3819

3945

4144

4387
4536

4621

4739

4928

4973

5118

5221

762

8u5

a8%2

917

1208

11313

1229

13v2

1457

1539

1793

194%

2313

2339

2477

2686

2757

2837

2938

3896

3136

3425

3445

3467

3528

3595

3689

37%2

3932

42614

4132

4221

4596

47480

4809

4934

5gay

5284

725

87

1123

1149

3499

3678

4179

4230

4384

4449

4512

4823

4376

4952

4993

5263

5312

734

1158

2898

3236

3633

3828

4082

4145

4405
4546

4623

4744

4939

4977

5122

5225

764

8¢6

853

918

1237

726

1124

775

1184

1304

1432

1472

1508

1551

1581
1694

1797

1949

21565

2512

23849

28,5

2913
3386

34659

3829

49R3
4148

4413
4547

44626

4744

4912

4979

5122

5279

1217

1323

1984
2176

2292

2499

2672

263

3113

3276

3413

3541

3622

3821

3977

4129

4232

4471

4457

4547

4807

48R3

4957

5014

5267

5316

797

758

973

945

1079

1169
1323

1432

1474

1579

1552

1599

169%

1799

1921

21462

2318

2470

2879

2955

3389

3662

3830

4104

4149

4421

4545

4685

4747

4933

49Rz

5128

5211

7567

B13

855

922

1249

133

1249

1395

1473

1625

18692
2233

2519

2345

24Rp

2776

2758

2867

2941

3g99

3142
3421

3449

X474

3532

3574

372%

3739

19472

4gns

41%5

4331

4527

4774

4815

4938

5272

5354¢

1222

139

192

2139

2298

2501

2601

2633

3123

5288

3420

3512

3832

3823

3991

4137

4233

4409

4469

4522

4810

4899

4962

5p18

5271

5318

779

7R2

9r3

947

1202

117%

1327

1436

1478

1512

1553

1673

1697

1629

19%2

2174

2319

2426

2812

3921

3475

3644

3831

4106

41592

4449

4571

4691

4853

4934

5963

132

5217

3/0

37/



RISAVE
R4

R4SAVE
RS>

READ
READBA

READDU

READGO

READOY

READQY

READSY

READY

REAQYD

REAQY2
REAFIN

REANUL

REASRC

REENAB

REMPAC

RESREG

RESTOR

RETLNO

RETRY

RETURN

RETVAR

REVRSE

RND1

RND2

RNDCT

HNOGOT

KUN

SAVCHA

SAVE

SAVREG

SAVRG!

SCANPN

SCRATYC

SETLFE

SIN

3455

3623

2426

4245

4399

2428

2994

3305

3385%

9C9s

4405

2103

3174

1227

1947

1789

2429
2626

2699
2889

3216

3326

3533

3636

3818

3882

3989

4150
4294

4413

4488

4860

5165

5307

1920

1917

1900#

897
2201

1758

1957

967

489y

Sg60N

334
3395

977

45448

4373

2126
4713%

1229

2431
2627

2701

2893

3217

3345
3580

3795

3839

3883

3999

4151
4295

4415
4695

4979

51792

19348

906

3085

4969

4894

977

2599

3899

4386

2153

3172

{962

{2836

5295

49724

4625

4545

2172

3469

3660

5228

3623

1196

5075

2598

4601

4680n

2447

4300

4548

4767

5g2¥

5200

2438

4682#

2476

2633

2815
2950

3257

3366

3620

3734

3857

3923

4082

4164

4374

4549

4769

534

5227

39m2

5232

849

(8m4

2097

2996

3362

4216
4325

4461

4682

4994
5262

654

1274

2403

2540
2669

2807

2953

3259

3394

3871

3745

1858

3927

4126

4145

4386

480y

4775

5849

5214

4676

1334

1534
1825

1914
1963

2292

2479

26487

2723

3623

3125
35085

3686

3989

4099

4264

43%9
4455

4573

4884

5028

5097

5149

5187

5234

946

1811
2120

3g27

3371

4024

4337

4487

4694

4918

5289

655

780

816

978

1272

1418
1459

1560

1742

1824

2023

2173

2257

2404

2542
2670

28a9

2961

32645

3396

3622

3747

3859

3929

4141

4167

4388

4603

4776

5042

5213

1361

2727

3833

3527

3787

3990
4296

4266

4369

4439

4575

4836

5031

5g61

5151
5188

5236

952

2212

2133

3859

3374

4026

4339

4492

4875

4926

6681

768

830

1203

1316

1419
1490

1561

1747

1841

2855

2196

2259

2405

2545

2671

28180

2963

3281

3428

3623

3761

3871

3930

4142

4168

4391

4674

4789

5360

5229

1342

1943
1831
1914

1966

2262

25n%

2683

2779

Jusé

3270

3556

3789

4017

4223

4267

4341

4463

4976

4893

S¢33

S962

5153

85273

5238

9%7?

2032

2239

3179

3393

4229

4341
4495

ELY

4937

666

772

848

1212

1329

1433
1492

1569

17%9

1843

2056

2198

2269

2417

2598
2675

28114,
2965

3282

3425

3624

3763

3873

3943

4144

4169

4393

467

4792

S0581

5232

1344

1544
1832

1916
1968

2275

2578

2684

2893

3u57

3388

3558

3791

423

4224

4269

4362

4464

4578

4895

5040

Sp63

5161

5215

S24p

959

2034

2276

3205

3479

4995

435¢

4519

4882

5176

679

849

1913

1331
1441

1494

1572

1762
1899

20%7

2235

2261

2423

2599
2677

2812

2967

J2R6

3438

3632

Jg

3875

3974

4145

4219

4395

46079

4794

5178

5234

1385

1946
1834

1918

1972

2213

2513

2695

2899

3Jge2

33vi

35%9

3937

4926

4225

4345

4415
448§

4581

4992

Sgaz

5064

5162

5222

5243

961

2036

2320

3211

34395

4120
43463

4523

48R

5124

685

778

8%9

1214

1332

14%7

1495

1582

2239

23809

2425

2670
2692

2832

2968

3208

$449

3633

3878

3876

3972

4146

4241

4397

4614

agm9

%144

5236

3/A

3/3
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SINFN 2781 S171s

SK1POY 47298 4734 4746

SKIPB2 47288 4738 4745 o

SKIPES 4727% 4733

SK1PEO 703 718 833 927 {032 1435 1956 4730# 4740 4742 4749

SKIPH] 4734 47444

SKPRT 4736 4750
SKIPTX 47478 4748

SLASH 2945 29804

SOPRAY 74 2827 3044 3p648 3285 3998 3141 3561

SOPRX 3078 Sp8Ls

SP . 273 638 641 651 661 684 68¢ 695 697 743 756 818 847 878

1082 111 1116 1147 1123 1132 113> 1136 1137 1141 1142 1143 1148 1149
1150 1151 1205 1297 1244 1245 1219 {217 1218 1221 1233 1249 1244 1246
1247 1262 1203 1269 1274 1272 127$ 1289 1302 1303 1388 1389 14R1 1482

1491 1492 1494 1495 1496 1501 150% 15n7 1512 1513 1514 1515 1516 1552
1593 1554 1595 1556 {558 1560 1564 1562 1563 1564 1865 1577 1579 15890

1581 1582 1583 1659 {768 1769 1776 1785 1789 1797 1798 1814 1812 1813

1829 18314 18490 1863 {864 1845 18606 1867 1869 1873 1876 1378 1911 1913
1952 1956 {1968 1969 {972 1971 1972 1973 1574 1977 1978 1979 1985 1986
2198 2226 2237 2238 2273 2274 228¢ 2287 2279 2349 2350 2400 2472 2644

2659 2633 20653 2666 2667 2668 2672 2673 2678 2679 2680 26431 2687 2695
2705 27086 2731 2744 2736 2738 2740 2741 2867 2881 2895 2902 292¢ 2938
2959 2954 2933 29%4¢ 2988 2990 2993 2994 Jp27? 3029 3g30 3824 3e32 3235

3037 Joep Jpe2 J043 3059 3961 |- 1Y 3064 3368 30792 3671 3872 3073 3077
3983 3995 3997 3999 3122 3423 3104 3178 3179 3111 3112 3113 3114 3116

3119 31292 3123 3126 3127 3435 34306 3171 3173 3175 3178 3189 3183 3278

3210 3211 3212 3243 3244 3245 3217 3219 3220 3221 3245 3247 3249 326¢

3263 3329 3369 3373 33085 3386 3387 3388 3349 3390 3391 3392 3409 3413
3429 3435 3437 3439 3444 3456 3457 3458 3444 3465 3470 3474 3496 3571

3507 3510 3911 3312 3513 3514 352> 3526 3528 3529 3549 3541 3551 3548

3377 3578 3582 3599 3624 3636 3657 36467 3672 36486 3691 3698 3773 3879
3889 3882 3883 3885 3886 3998 4gL5 4016 4917 4924 4228 4029 4930 4239
4349 404y 4942 4044 ADAb Apa7 4Q4y 4050 4229 4228 4231 4237 4243 4259

4260 4265 4267 4294 4298 4306 4314 4320 4325 4329 4342 4353 4355 4356
4358 4359 43680 4384 4385 4479 4471 4472 4473 4474 4475 4476 4481 452¢
4540 4569 4582 4588 4682 4619 4628 46892 4684 4642 44683 46R4 4685 4696
4687 4688 4689 4690 4694 4692 4693 4694 4695 4821 4802 4875 4806 4831

4833 4835 4837 4838 50790 5074 5437 5175 5274 5202 5203 5274 52r8 5279

5214 3215 5216 5247 8219 5232 5242 5245 5249 5277 5278 5279 5288 5374
5317 5324 532% 5326 9327 5328 532V 5332 5331 5332 5333 5334 5336 5338

5339 9344

SPARE Isgs

SPECME 20668 2094 2098 2101 2104
SQRFN 2783 31754

SQRY Y’ 3178
SS1SAV 3178 318 1406 1416 {483 1484 1496 (584 3733 3747 4767 4792

S§2SAV 318# 319 1417 1485 {486 1495 1556 1558 1549 1572 3734 3743 4769 4794
STAR 2944 29729

STARY 29798 298Y

START Y 200 837#
STOAOK 9163 54674
STOCOM 771 4773 47758

3/Y

STOLNO 5146 5155#

sfommc 4796 4801
STONOS 4768 47724

STOP 1956 11914
STOSSN 4793 47974
STOSTR 49188 4923
STOSvA 1177 1872 1987 4789
sT0Sx 4811 4816W
sToTxTY 49758 4978
STOVAR 72 1171 1487 1985 {838 1912 47608

sTovCO 4804 48104

STOVTA 4799 48054

STPRO 76 31348 3502
STRGAR 2987 3050

STRGBT 39514 3054 30564
STRGJM 2838 20474
STRGVA 2847 30524
SYBNT 4832 48354
SYBSTK 1281 1498 1566 2960 - 4831w
SYMBOL 307 308
S,0101 2029 2032# 2833

$,0102 20368 2937
'

1 8 3304 331 4549 4860 4979 5060

12 7% 3340 332 4544 4548
T3 75 3328 333 1759 {763 1779
TAB 2919

TABL 4611 46348

TA82 4624 46524

TAB3 3924 39584

TABLS 1605 16438

TABLEY 1041 10458 L1046 1047 {048 1049 1050 {851 1p%2 1253 1054 1255 1256 1457
1258 1959 1060 1064 {062 1063 1064 1065

TABLE2 2943k 2944 294% 2946 2947 2948 2949
TABLES 85s 860 861 882 863 864 863

TABLES 71 2774 27798 2784 2782 2783 2784 2745 2786 2788
TBLLEN 1941 1065#

TBL¢EN 855 8694

TBLIEN 71 2774 2002#
TERMIN 2949 29574

TK8 2794 2013
TKS 85 278% 20238 3718

TP8 65 2848 2235 2072
TPCN 2089 2091
TPCO 20992 20959
TPHOD 342¢ 343 2079 2476 4634
TPINT 236 2055#

TPNXTY 2058 206024
TPS 2808 2912 2082 4652
TRAN 682 1819 48524

TRANLY 48608 491p 4929 4931 49%9 4964 514¢
TRANVA 4861 4862 5068

TRFNBA 4943 4945 49518

TRNER4 5133 5139 51414 2185

3187



TRNFN 4904 49400

TRNPC 4878% 48890 4082s
TRYAGN 4883 4897

TRYECH 2068 20754 2096
TRYKWO 4879 4872 48754
TRYNUM 4864 48678
TRYSYA 5006 Sg16#

TSTSY 29988 2995
TSYS2 2989 29924

TSTSTK 2974 2982 2983

TYPE 20694 2083 Ro90 2107
TYPEL 20634 2079 2072#
UAY 3246 3248 32594
UALD 3256 320868

UALRA J295# 3383

UAL28 3296 33020

UAL2C 3303 330594

UAL2,5 3287 3292 3297 3299 33094
UAL2 3319 3315#

UAL7 3264 33204
UALT7A 3322 3248
UAg78 3329# 3336
UAL70 3329 33328

UALTF 3332 33374

VALY 3338 33438
UA2®Q 33¢% 33734
UA24 3347¢ 3372
UA23 3313 33764

UA4 32604 3283

UAS 3258 32634 3307

VA8 32678 8277 3279 3347

UA9 3266 32848 3316
UAASR 3329 3397#

UAJMP 3313 3336 3358 3361¢ 3364 3367
UANJMP 33%9¢ 3365 3368

UATSTP 3332 33834
UATST2 3338 33664

UATSTA 33694 3378
VINTEG 2962 29654

UMINUS 27408 2754

UNARY 2947 2961
UPARRO 2943 324358
UPPACK 797 5039 3304 3201w

VPPBAD S211s 5233 9235 5239 5244 5244 5251
UPPGOO 5233 5237 52424

UPPLOO 52088 3212

UPPNZR 5210 5219

USRARE 67 637 2019 2096 2454 2173 2196 2404

VAL 77 sg74 5259¢
VARBLE 2744 2033

VARNOS 2842 2844 2913#
VARSAY 3164 317 1399 1458 {476 1543 1799 {845 3734 4740 4789

VARSRC 4996¢ 5001 5010 5912 5047 3049 3

‘ /b

VARSS 2834 2865#

VERNyM 228#

VONESS 2878 2898¢#

VIWOSS 2896 290a1s
WTRET 39081 3903
XCHAR 3692 36984
. 1994 2844 202 203# 204 205# ri-L ri g 210# 220 221 222# 223 2274

233 235# 237u 240 246 253 294 255w 2%8# 733 735 741 747 763
766 774 773 776 782 789 8d4 812 815 819 822 8468 1220 1224

1228 1238 1243 1250 {286 1326 1493 {547 1957 1633 1643 1657 1678 1801
1608 1862 1915 1946 {965 2278 2299 2306 2319 2337 2615 2675 2634 2646
2699 2712 2776 28@2 2906 3g26 3133 3201 3433 3453 3524 3506 3523 3580
3704 3924 4925 4049 4857 4088 4097 4176 4227 43%4 4357 45m1 45m7 4509
4522 4524 4526 4532 4855 48%9 4890 4912 4936 4941 4934 4994 5227 5252
5264 5294 5311 5319 5363 53648 536 5376 5377#% 5378 5393 53944 5395 2399
5403 54024

,ABS 428# 429 579

, AMPER 391 392 481 3064 3866
, ASC 4354 436 582

LATN 425¢ 426 504

1 CALL 389w 399 550 5116
, CHRS 436w 437 584

1 CLEAR 4524 616
, COLON 17 418 509 1608 {766
COMMA 14 ] 4048 425 485 949 972 1640 (672 1825 1832 1836 1874 1898 1916

1919 2879 3480 3732
1C0S 4234 424 560
yDATA J88# 389 548 1948
, DEF 386# 387 544 922

1 OIM 3824 383 596 948
,DQUOTY 4154 416 505 1903 2763 4909 4928
,EG 4084 429

EL 406# 407
,EN 410# 411
END 371 372 004

,EOF 390# 391 679 795 719 823 8re 924 1015 1445 1950 3807 4087 9116
EOL 75 3704 374 479 883 972 979 €169 1175 1323 1359 1420 1430 1478

1686 1614 1608 1695 {777 1834 4838 4882 4896 1914 1921 2914 3578 4pas
4735 4865 4933 498p

EQ 4134 414 503 1161 {203 1257 1267 1397 1544 2927 2929 3499
LEXP 4264 427 566

FLIT 4538 2749 398y 4099 4132 4732 5182
FN 419 420 552 1009 27%7 4126 4737 4903
,FOR 3728 373 524 1449 1528

,GE 497% 408 491 493 {255 1329

,Gosus 3734 374 534 1327 5112
,GOTO 3748 378 522 1251 {287 1327 29106 5114
,GY 4124 413 504 1311
, 1F 375# 376 920

yILITY 454% 937 953 2745 3979 5128

JILIT2 4554 939 955 2747 3983 4134 4744 5130

y INPUT 3764 377 538

INT 4298 439 572
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SERVEC

S|R

SLONGE

sLpBSZ

SMLR

SNOLPY

SNOPOW

SNOPTP

SNOSTR

SPOL SH

$PPESE
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SPRORG

$S8R
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4419
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73
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378

450

J95«
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3759
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300#

3922
451
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4304

4220

3944

424

416#

393#

4028

3818

4409

302s

4183

4318

396#
4569

4034

4018

396#

IO

4399

58

2749

599

3341

2972
3291

992
1752

2560

3351
5087

3334

2168

2188

116
578

1628
2656

3146

3770

5836

489

853

473

1291

2783
497

1447

2755

1599

9p3

2769

477

727

4127

1612

2989

3378

998

1753
2851

3486

5299

3334

2464

2147

792

649

769

3187

4049

5049

{201

5120

513

2925

{293

4104

3973

{7614

545

831

4137

{692

2933

2761

{818
50%3

4935

{285

2921

1253

934

2934

1313
4739

4743

947

871

4713

4907

2294

4938

1305

2935

3181
3592

1821
1849

3019
3947

2577

2568

1289

1792
2846

3226

4179

5160

1263

1009

3973

4905

962

Lgey
4772

4911

2349

4972

5118

293¢

3184

1339
1926

3043

39%¢

1289

2751

2820

1442

4998

4913

2607

3254

1342

1929

3087
4065

4646

2582

{174
1858

2836

3400

4189

2833

2825

1546

3947

4914

2837

1348

1936
3299

4968

5383

2585

1210

1902
2846

3416

4474

3426

2877

2417

51016

4930

2905

1391
1939

3148

4209

3960
1276

1959

2881

3427

4543

3552

2891

2673

5147

3428

1378

2353

3151

4212

4635

1298

2293

2870

3443

4762

3735

3203

2611

3459

1381

2356

3162

4288

4638

1373

2812

28R4

3547

4779

3238

2844

3518

1461

23AR2

3155

4657

5353

1422

2326

2974

3534

4783

3494

3432

4036

1464

2385

5268

4669

1412

2362

2997

35%5

5974
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MACX11

2000009

ggopo2!

o0ooRe!

ooooi0!

200014/

200018!¢

gpegeg!
000Q24!

gooeas!

Je0p30¢

o0@pg3e!

002034/

aPee36!

ogop4ag/

ggop4ae!
000044/

200046/

200p52¢

go0Q54/

gPees6!

peoRe!

aooge4/

Jpgose!’

200070

agapva’

o0oR74/

2002761

ap2100/

poeyo2!

000104/

200176

goo110

apoe112!

opa114/

gRaL2g¢

300124/

002139/

aRoL34/

veel

vyoai

Joo09e0!
200000
200003

dooeve

200203

200004

200005

?02026

200007

200040

209000

204737

103452
122127

201045

21052390
p62702

211023

214002

206343

286102

262902

764993

2055902

261902

190082

962702

210310

2122490

2127029

206323

206122

1834722
205329

Q2773

185093
130223
200323

105902

150022
200322

206022

706023

210265
212365

703137

200137

2137

22eMARe73

22eMARe?3

2000006

2200006

2p009R6

100000

pe0203

000006

0000086

2200006

2000006

Po0oPeRG

1514% PAGE 3

)

} GLOBALS
}

GLOBL TPB, TKS

1GLOBL START, FILLCO
1GLOBL USRAREA

LIMIT, PDL, ARRAYS, PDSIZE

TABLES, THLSEND

COLUMN, FACL, FAC2, ,RPAR
ERRMIX, ERRPOL, ERRSYN, ERRARG

EVAL, INT, MAKEST, OPRATO, SOPRATY
,GOMMA, T1, T2, '3

ARGB, SAVGHAR, NUMSGM, STPRO

NORM, VAL
RNDL, RND2

1GLOBL SSTKSZ ,1FPMP

)

] ASSEMBLY PARAMETERS
)

+ JFNDF STpBSZ ) TELEPRIMYER BUFFER §]2E

28$TPBSZ = JCHARACTERS

ENOC

}
, JFNOF $KBBSZ 1KEYBQARD BYFF', slZE

$KBBSZ 20 JCHARACTERS ’

, ENDC

)

'+ JFNOF SYLNSP JYSER LINE SPACE
SULNSP 83129 IBYTES

,ENOC

329

15145 PAGE 4

1CSECY
RO X2

R4 sXd

R2 sx2

R3 8%3
R4 '31

RS 33

sP X6
PC X7

BL 540

USRAREA! ,WORD 2
BASICH}

IRND FUNCTION e« GENERATE RANDOM NUMBER
) SCAN PASY ARG |F PRESENT
RNOLFN) JSR PG, ONEVAL

8CS ERRNDA

CMPB (Ry)+ #,RPAR
BNE ERRNDS

RNDFN1

RNOFN2) MOV R3,R0
ADD #RAND2,RQ
MOV #RP,RJI

MOV =({R@),R2

ASL R3 JMULT BY 2
ROL R2
ADD (RO)® R2 INOW BY 3
ADD ®HA,RI

ADC R2

ADD #RA,R2 INOW BY 2ss16+3

BPL RPLUS

ADD #L0201¥0,R2 JGET 2803246

RPLUST MOV R3, #RO JSTORE NEW GENERATORS
MOV R2,9(RD)

MOV #204,K0 JINITIAL EXPONENT
RNORMI ASL R3 JFLOAT RESULT

ROL R2

BCS REXP }JUMP WHEN LEADING BIT FayNnO
DEC RO JADJUSY EXPONENT FOR SWIFY
8R RNQRM

REXPI CLRB R3

B

SWASB

CLRB R2

8188 R, R2 ) INSERY EXPONENT INTO RESULT
SWAB R2

ROR R2

ROR R3 J INSERT + SIGN

MOV R2,FAGL (R

MOV R3I,FAC2(RY)

JMP ®S0PRATOR

ERANDS) yMP ®SERRSYN
ERRNDA} JMP ®#ERRARG \E;aszf—

RNOFNE}

N



BASICH

119

120

21

122

123

124

123

BASICH

MACX13

000149/

000444/

BR0L46!

200152/

000154/

00160/

goeL62!
0oP164!
goayi7a!
000174/

ggc200/
080202!¢
g002096/
0909219/

00p216/
ge0222/
gp0226!

8090232/

MACX11

208236
200242/

000244/

oeo2s@!’

go02%52!¢

200254/

2080260/

200262

080266/

gee279!
gae272!

000274/
000276/

poe3og!’

200304/

2ee310/

200314/

200329/

veal

204737

103430

122427

204927
205765

001425

190017

042765

200413

983765

1008190

803463

1082003
212763

005965

2080137

200137

200137

voal

004737

103424

122127

204023
0035009
203765

084293

005763

024410

190002
295309

200421

de5200
210065

20%065

009437

200137

300437

JABS FUNCYION ROUTINE

PGoOsEVAL
ERABSA
(Ry)e;8, RPAR

ERABSS
FACL(R5)

ABSINY

ABSX

#100200,FACL(RS)
ABSX

FAG2(R3)
ABSX
FAC2(RS)

ABSX
B44000,FAGL(RS)

FACQ(RS)
®SOPRATOR

#FERRARG

SHERRSYN

ISGN FUNCTION RQUTINE

22eMARe73 15145 PAGE 5

2009006 ABSFNI JSR
8CS

99090006 cCMPB
BNE

9020006 TSY

BEQC

B8Py

100002 0200006C géc

2008006 ABSINY| TS§T

-1 48
P009086 NEG

ave
044000 0002006 MOV

2990206 CLR

20000206 ABSX1 JMP
2030006 ERABSAY JNMP

2900086 ERABSS) JMP

ABSFNE)

22eMARe7 15145 PAGE 6

2000006 SGNFNI gSR

cs
2000006 CMPB

BNE

CLR

2000206 TSY

8NE
2000006 . TSY

8EQ
SGNFLT}) 8Py

DEC

BR

SGNPOS}) INC
Pe00006 MOV

0900206 CLR

2000098GC SGNX1 JMP
2oooPRG ERSGNA} JMP
0020906 ERSGNS| JMP

SGNFNE)

PG, PREVAL

ERSGNA

{Ry)e¢ #,RPAR
ERSGNS
RY

FACL(RS)

SGNFLT

FAC2(NB)

1 94

RO, FAG2(RY)
FACL(KS)

#ROPRATOR

PSERRARG

SHERRSYN

326

3A7
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167

168

169

178

171

172

173

174

175

176

178

BASICH

193

194

195

196

197

198

199

209

201

202

203

204

225

206

2a7

208

209

MACX14

2ap0324/
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208334/

8208336/

200349/
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0208358/
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0008356

00036801
000364¢

P00366!
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200374¢

0028376¢
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000404/

00406/
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Po04L2!

000416/

000422/

000424/
000426

0004327

MACX11

0004361

000442/

po0444!

300452/

00e452/

poo4s6/

0ec462!

000464/

poe466!/

a00470!

200474/

2285001

200524/

vaal

004737

122127
204236

005346

116516

g2i1627

193403

162716

oeegr72

167516

10900y
9p5916

091002

2083346

200414

2108502

004737

214600

90%902

154002

262700

112729
283302

003374
000137

090437

voal

004737

1930146
122127
o0ipL5
205065

095065

#12602

2095202

epi402

114265

200137

200137

e0e4L37

22eMARe?3

20000086

000080206

2209006

290110

920110

2000006

0000006

0908003

900040

2000006

2000006

229MARS73

20000086

00002006

2000006
2020096

2002086

0200006

o00200906

0200206

15149

15143

PAGE 7

1715 FUNCTION RQUTINE
TABF NI gs PG BRARGE

P8 {Re{)*,;#,RPAR

BNE ERTABY

CLR o(SP)
, MOvE FAC2(RS), (SP)

TABBY CMP csw),a72.

BL.0 TABC
sys x72,.;SP)

8R

TABCt SUB ogoLunutnsy,csr)

BPL ' ®

CLR t§P)
BNE TABNON

PEC (SP)

BR TABNULL

TABNON} MOV RS, R2
JSR PC,®uMAKESYR

MOV (SP),RO

CLR 2

B1se (R®),R2
ADD #J3,R0

MOVB #BL, (KB)+

pEC R2

8GT Y

TABNULL 1 JMP PHSOPRATR

ERTABS| JMP #RERRSYN

TABFNE|

PAGE 8

) LEN PUNCTION ROUYINE

LENFN§ JSR PC,ONEVAL
8cc ERLENA .

CMPB (R{)+;#,RPAR

BNE ERLENS
CLR FACL(RS)

CLR FAC2(RS)
MOV (SP)#,R2

INC R2
BEQ , &6

MOVB -(RZ).FAC2¢R5)

JMP S#OPRATOR
ERLENA| JMP ®#ERRARG

ERLENSY JMP OSERRSYN

LENFNEY

325
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264
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op0ess2!
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pee578!¢

200574/

000600/

o00604!

ooo60s!

oR0614!

906204
pR0e22!

900626/

poRe3a!

a02636¢

200642/

MACX11

000646/

PPB652/

200634/
povessa!

008662/

0g0R666!

000670/

000674/

g008676!¢

ggo7e2!

200704/

eve719/
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200716!¢
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008726/

2807321

200734!

a00749¢

00746/

900759

2209752!

2307544

20756/

pgp762/¢

200766¢

poee77g/

28987721

9207744

0802776¢

901000/

J01p02!
091p06/

go1010¢

004014/

aoye2e!

g91022!

gg1p26!

2019230/

201034/

J01040!

01042

201p44/

2010250/
291952/

201254/

voal

04737

193223
122127
001222

912602

329227

IR

124227
204011

008065

205065

116265
200137

000437
700137

004737

122127
201016
142765

12746

210502
204737

011600

116569
200137

200137

voal

004737

193133

122127

204432
04737

103125
122127

204124

904737

193517
294737

122127

291114

205099
205765

201277

295765

203474

156500

226627
201002

20%0020

000464

205002

157602

021627

304004

820002

0034354

010200

00452

205993

157603
761683

762703

710365
7126083

762723

D646@2
262722

210265

012602

260002
3627732

124322
201406

205200

22#MAR=73 15145 PAGE 9

)} ASC FUNCTION ROYTINE

gpo90dc ASCFNI gsn PGsPUEVAYL

c¢c ERASCA
2020006 CMRB (Ry)e,# ,RPAR

INE ERASCY

MOV (SP)#,R2

177777 CMP Rz.a177777

3EQ ERASCA

20090} cuMra (R2),#4
aNE ERASCA

0000206 CLR FACL(NS)

0000006 CLR FAC(NS)

200003 0©PODORG MQVB S{R2)FACZ(RS)

2000006 JMP #8QPRATOR

p00908026 ERASCA} JMP OFERRARG

9909286 ERASCS| JMP PSERRIYN

ASCFNE)

) CHRS FUNCT!ON ROUTtNE
2go0006 CHRSFN| JSR PC,08ARGE

P2P09806 cMPB (Re )&, #, RPAR
1] 4 ERCHRS

290200 0000006 B81C8 lZUO,fACZ(ls)

208900} MOV #1,=(3P)
MOV RY,R2

P00RVEG JSR PC.OIH&KESVR

MOV (SP), KD

0000006 000033 MOVe FACZ(R!) 3({R3)

020000086 JMP PRSOPKATR
2000006 ERGHRS) JMP OPERRSYN

CHRFNE

22eMAR®?3 15145 PAGE 42

} POS FUNCTION ROUT;NE
2099006 POSFNI Jcc r;,oc VAL

ER
2000006 CMPB (Rx)t.l.COHMA

BNE ERP
2002006 JSR Pg,onLVAL

BCC ERPQSA

0Q0v0RGc CMPB ¢n;,o,w,connA
BNE ERPQSS

0000006 JSR PG, onEVAL
BCS ERPOSA

0000986 SR PC,ONNT
20020006 cMPB (Ry)%,;#, RPAAR

BNE ERPOSS

CLR RO

2002006 TSY FAGYL(RS)

) BNE POSF

2000906 TSY FAC2(NS)

BLE PQSF
2200006 a1ss FAG2(RZ),Rn

JONECK NULL XS
peoRv2 177777 CMP 2(8P), #177777

BNE POSX

an T

POSF

uconPurz LBNGYH og Xs
POSXI CLR R2

090802 8]s8 ®2(SP),R2
JCHECK NULL Ys$

177777 esr;,s177777

INULL VS. ANS 1S N!N(N.LGch)t
CHP RO, RE
BLE POSF
MOV R2,RE

: BR POSF

JSAVE ADOR OF END OF YS IN T2
POSY) CLR R

000090 8]S8 ®(SP),R3

ADD (§P),R3

0208983 ADO #3,R3
P320006 MOV R3, T2¢(RS)

MOV (SP)&,R3
90003 A ADD #3,R3

JSAVE ADDR OF ENO OF XS IN T¢
ADD (SP),R2

000003 ADD #3,R2
0090906 MOV R2,TL(RY)

MOV (5?)0 R2
ADD RO, R2

ggopee 1,

JFIND NATCH!NG FIRSY GHARACT[R
POSFST) CMPB

BEQ

POSTRY1 INC

(R3), {R2)e

POSREM

RO

JTAKE CHAR MOD 128

IRA IS N

33/



BASICH

298
299

300

323

322

383

304

305

3p6

3a7

308

BASICH

MACX11

ae1p564!
291862/

201264/

0o1866¢

e01072¢

goLg7e!

0010741
201078/

ge1192/

201104/

@211/
eP1112/

203114/

201116/
go1129¢
091122/

001124/

#093126¢
294132/

04136/

av1142/

eeL146!

MACX11

901152/
801156/

891169/

801164/

891166/

801172/

881174/

091200/
801204/

op1210/

pe1214/
001216/

891222/

p01224/

881230/
001234/

PR1236!

go1249/

01242/

01244/

01246

@a125¢/

p@12%52!/

201256/

2012609¢

201264/

e127g/

201274/
01276+

281329/

ag1302!

3g1384¢

201319/

91312/

91314/

POL316/
@91329¢

001322/

081324/

0981326

gP1330¢

801332/

201334/

204336/

201342/
3013444

024346/

Vo2l

020245
204372

95820

200417

310246
2303346

285203

J233485

204419
220265

201402

122223

204779
212603

2326022
2808754

022626

310065

2850465

200137
000437
200137

voel

204737

183114

122127

204113

094737

193526

004737

218546

316546

122127
gese77
204737

193472
04737

122127
201267

732602
212600

1004023

204035
293722

2p3@ee

212722

795009

824627

157600

205765

100443
0044022

210003
300403

314503

703433

220003

194023
210003

0208203

191926

160223
205223

210246
210522

210346

nP4737

2312602

232620

264679

22eMARe73

goessdc

02000026

2200906

0p00006

2020006

0000206

opo0oRRs

PP0B006

22eMARS®73

0000004

0000006

2000026

2202026

0000006

Z
2090006

2000006

9000006

oeegres

9900086

oggpel

177777

0gPP00

0pP00086

0000006

2900006

15145 PAGE 4Pey

cHP R, TL(RS)

BnE PsstI
cLN R

8R POsr2

JCHECK THAY REMAINING CHARS MAYCH

POSREM| MOV R2,w(SP

MOV RS, e(5P)
INC R

POSNXT| CMP RS, T2(RS)

BES PQSF

CMP R, TL(RS)

BEO POSNO

CMPB (R2)¢,tR3)4
8EQ POSNX

POSNOI MQV (SP),R3

MOV (§P)eR
BR POSTRY

JRETURN FROH FUNCTION

POSF 1 {SP),;(SP)a

POSF2} nov RO, FAC2(RS)

CLR FAGL(RS)

JMP PSOPRATQR

ERPQSA| JMP ®S#ERRARG
ERPOSS) JMP ORERRYYN

POSFNE|

332

15145 PAGE 3¢

} SEG PUNGYION ROYTINE

SEGFNI JSR PG OBEVA(
8CC ERSEGA

cMPB (R;)t.l.COMMA

BNE ERSEGY

JSR PG, PULVAL

8¢s ERSEGA

JSR PC,ORINT
MOV FACL(KS),s(SP)

MOV FAC2({R3),e(SP)

cMPE (Ry)®, #,COMMA

BNE ERSECY

JSR PG, ONEVAL
BGS ERSEGA
JSR PG, 08 NTY

gMPB (Rt)t.# RPAR

BNE ERSEGS

JGET X VALUE [N RZ
MOV (SP)*R2

MOV ($P)*RD
M SECX?

NE SEGNUL,

TSY RE
8GY s;su

SEGXBL MOV }

JCOMPUTE LENGTH 0 AS IN Ro
SEGL! CLR

CMP c§P,,¢177777 JCHECK NULL STRIANG

B]ss8 o(SP) RO

JGET Y VALUE IN RS

SEGTYY TS§T FACL(ND)

BM] SEONUL
8EQ SEGTYE

MQV RO,R3
BR SEGRNG

SEGTY2) MOV FAC2(R3),R3
BLE SEGNUL

JCHECK 2<aR2<(sRICIRY
SEGRNG|) CMP RE,RI

Bu! SEGR?
MOV R3,R3

SEGR21 CMP RER3

BN} SECNUL

JCOMPUYE LENGTW OF QUTPUT STRING
sye RZ,RI

INC R$
JMAKE NEW STRING QF THE CORRECY LENGTH

MOV RZ..(;P) JSAVE STARY CHAR

MQV R%,R2

MOV RI,e($P)

JSR PCPEMAKESYR

JFIX STYACK AND MOVE IN CHARS FROM 6D STRING
MOV (SP)#;R2 JNEW SYRING POINTER (:;ig:;
MOV (SP)e RE JSYART CHMAR

ADD (SP), R0 1ADD OLD STR POINTER

-
N



BAS]CH

380

381
382

383

384

385

386

367
388

BASICH

397
398

399

400

401

402

423

404

405

406

497

428

409

419
411

412

413
414

415

416

47

418

419

420

421

422

423

MACX11

901359/

201352/

901354¢

201356

goL3082’

001366/

204379!

oPL372/
821374/

901400

0P1404!

P01410!¢

GO1414/

MACx14

981429/

dB1424!

901426/

921432/

201434/

001436/

001442!
01444

p214590!

001454/

gB1456!
01460
204462/

0014064/

01466

201472/
001474/

001476/

01509/

004502/

891504/

ge151¢0¢

PO1514/

981520/

01324/

a0y3s26/

901530a/

2091534/

2041536

01549/

go1542¢

201544/

01544/
201559/

981552/

go4556!

p01562/

voali

210216

29%003

154243
p62702

062720

112922
208383

204375

2004137

812716

000137
90437

288137

yoal

004737

103056

122127
00{254

Bli600

320027

891006
205065

205065

305726

000435

05002
154002

210216

262729

260092

198912
010446

010146

210246

204737

204737

2103653

210465

193718
281483

122p27

nBL773

020026
2940192

712604

812604

232602

110218
200137

980137

200437

229MARe7y

200093

2000902

2900006

177777

APPPPOG

2023086
90009206

229MARe73

P2009%0¢c

20000206

177777

2000006

0200090

og20803

0029006

2000026

00008006

08208026

008040

2000296

0000026

0000206

15145

15145

MOV

CLr

B1se

ADD

ADD

SEGLPI MQVE

NEC

SNE

JMP

PAGE 13e%

RZ.(S')

(RZ).N3

#3,R2
#2,RA

(R@)e, (R2)e

R3

SECLP
PESTPRO

JOUTPUT NULL STRING
SEGNULI MO

SEGX! JH?
ERSEGAI JMP

ERSEGS| JMP

SEGFNE|Y

PAGE 12

8477777,(5P)

PESOPRATR

®#ERRARG

OBERRSYN

} VAL FUNCTION ROYTINE
VALFNI JSR

8ce

CMPB

BNE

JREAD STRING
MOV

CMP

BNE

CLR

CLR
TSY

BR

VALR! CLR
sis8

MOV
ADD

ADD

CLRB
MOV
MQV

MQV R2, {QP)
JREAD ASC!! NUMBER AND EXPANENT

- JSR
INORHALIEE TO FORM rLI PT NUMBER

nov

MQV

PO, OREVAL

ERVALA

(Ry)®,#,RPAR

ERVALS

(SP), KD

RO, 8177777

VALR

FACLIRS)
FAC2(KS)

(SP)e

VALJ
R 2
(RO),H2

R4 e (§P)

PC,PRVAL

PG, O8N

RJ FACl(R5’
R4 FA§2(95)

ICHECK END OF STRIN
VALCE} 7§78 (Rfl)

BEQ VALX

CuPB (RB)e,#8|

BEQ VALCE

JRESTORE REGS AND RETQRN 10 EVAL
VALX) CMP RO, (SP

aNE ERVALA

MOV (SP)e,RY
MOV (SP)e Re

MOV (SP)e,R2

, MOV R2, (R®)
VALJI JMP OSQPRATOR

ERVALS) JMuP MBERASYN
ERVALAY JNP OBERRARG

VALFNEY

ISAVE NgW STRING

JRY 1S NEW STRING LENGTH

JADDR PIRST CHAR [N NEW STR

JADOR START CHAR IN OLD 8TR

JFILL IN NEW STRING

JICHECK NULL STRING

JRESTORE STRING LENGTH

3358



BASICH

443

“aq

045

YY)

“a7

448

449

52

53

452

453

454

455

456

457

458

459

460

461

462

463

YY)

465

466

467
468

469

BAS|CH

470

473

472

473

474

475

476

477

478

479

489

481

482

483

484

485

486

487

488

489

499

491

492

493

494

495

496

497

498

499

500

521

502

LTR

504

505

506

507

508

509

5190

514

512

513

544

545
516

MACXLY

001566/

291572/

201574

go1800¢

0016021

201606/

p2161!1

pB1814!

2046161

pg1622¢

#1626

p01632/
p21636/

P01640¢
P01642¢

001646/

901652!
081654/

ap16680!

001664/

MACX11

291670/

gR1672¢

001674/

301676/

204709/

801702

201704/

go1706/

281710/

ggL712!

@81714¢

03716/
004720/
o722/

8041724/

gey726!
021730/

201732/

001734/

21736/

3017481

P01742¢

goL744!
PBL746¢

go1750/

04752/

PoL754!

2041756/

p0L769!

004762/

0094764/

2017664

g@47671

204770
gogr72!

201774!

go4776/

goL777!¢

go2p09/

go2pe01/

gQo02!

ge2923/

vyoeal

204737

193432

122127

20423
BL2746

919502
294737

211683
262733

108365

209965

204737
2002006

2126922

21684¢
204737

312616
29437

909437

200437

vyeel

200009

200009

ovopoo

293049

200000

200000

geeave

202214/
002074/
gggoe

oeo9@

2000029

gegoce

o020

2e0009

2eoe9e

2oopgee

2908@0

200928

opoeee

200220

2000120

200000

200040

200000

200020

209000

20ge0p

evoea9

2oe0e9

gegece

22uMARe73

0800000C

2000006

0o002D

gaog0p0

PQ300803

2220006

0920006

Po00006

o0PP0206
2000006

PP002206

2900006

2200906

22eMARe?3

15145 PAGE 43

) STR FUNCTION ROUTINE

STRFNY :SR

JMP

ERSTRAL JMP
ERSTRS) JMP

STRFNE|
FNEND|

15143 PAGE 14

)

|

)

!

v

, WORD

s WORD

, WORD

«WORD

, WORD

» WORD

1 WORD

) WORD

« WORD

1 WORD

, WORD

, WORD

|“°RD'

| WORD

, WORD

, NORD

, NORD

,WORD
, NORD

. WORD

, WORD

,BYTE

,BYTE

[ ]

[}

, WORD

,BYTE

,BYTE
,BYTE

,BYTE

,BYTE

\BYTE

RANO1

PGIORLVAL
ERSTRA

(Ry)%,#,RPAR

ERSTRS

20, (SP)

RS, R2

PC, S$MAKESTR

(SP),R3
#3,R3

PG, @¥NYMSGN

SAVCHAR

SP,R2

TL(R3)e (SP)
PC,PEMAKESTR

(SP)s, (SP)
esSTPRO

PRERRARG

OSERRSYN

USER AREA STORAGE CELLS

SRt «WORD

, WORD

| WORD

WORD
' WORD

«WORD

' WORD

WORD

WORD

, WORD

JPROTEET STRING

18YMBoLS
ILIMIY

) POL
}POSIZE
JARRAYS

JHIFREE

JLOFREE
}COVE
JLINE

JVARSAV

1SS1SAV

}SS2SAV

JLINEND
JGSELCTR

JCOLIMN

JCUMNTYY
JFACY

JFAC2

JRASAVE

JRUSAVE

JR2SAVE

JRISAVE

JRASAVE

IRE]
172

IR

JRNOY

JRNQ2
JRNDET
JLOSTR

JHISTR

§ODEV

) IDEV

JTPHA
JKBHD

JECKOSP

JCNCFLG

1CNOFLG
JFILLCO

JFILLND
JFILLCH
} [SPARE BYTE]

336

.
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BAS]CH

517
518

BAS|CH

545

546

547

548

549

559

551

552

553

554

555

556

557

558

559

560

561
562

563

564

565

566

567

568

569

088

592

"MACX13

002204/

LYY

292010/

gP29L2/

ooep14/

202916/

go2049!/
op2pee’

go2044/

2020946/
202950/
go20%2/

MACX11

g02214/

ge2220/
092222/

go2224!

AB2226¢

g02232!¢

0902236!

02244/

Av2259!

P02252!

902269’

op2264/

o227/

g02274/

202276/

002304¢
002311/

202313/

292329¢
202326/

202334/

ap2342/

202359

292352/

202333/

002354/

0023601

202364/

202366/

202378/

02374/

302376/

002409/

002402

902406/

oB2418/

202414/

0024171

002424/

oR2432¢

002433/

202434

002449

002444/

yoel

oe2020/
g02837¢
202020/
o0202p/

p02020/
200090

po2829/
002040/
ee2037/

202054/}
282073
1T

0820541
7920954/

290009

2020%4¢)
920874/
292073/

op2214/

vyoaal

162794

222626

gg04l2

202025

212796

304767

912737
2312724

099744

812737
013467

312783

204367

913
240500

204787

i2p027
204512

205902

1229027

201002
A9%2082

200415

120027
A91330

0P4367

p12704

2115083

22eMAR®73 15145 PAGE 15

; USER 170 BUFFER AND BUFFgR WOR, SPACE (TTY)
J
KBBFWL| ¢ K88yFy 1BSTRY

N KBBENY }BEND

JWORD KBBYPY 1BGETY
JWORD KBBUFY 1BBET2

,WORD XBBYF} 18PYY
¢ ? 1BFSPEC

KBBUFL =,
. s, #§KBOBSZ IDEFAYLT SIZE = 28 CHARS,
KBBENL '}.1

1 EVEN

}

TPBFHL ¢ TPOYFY JBSTRY
. TPBENY JOEND

* 2 JBEETY (NQT USED)

(JWORD TPBYF} JBGET2

,WORD TPBUYFY j8PYT
. 2 JBFSPEC

TPBUFL s,

. %, a87PBSE JIDEFAULT & 28 CHARS,

TPBENL s, ,»}

EVEN

USRLINE! '
8, +SULNSP JOEFAULT & 120

USRCODE?

33§

22aMARe73 15145 PAGE 46

)

} =«QNCEwQNLY INIT, CODE
} FIND OUT WOW MUCH CORE AND EXPAND USRAREA ACCORDINGLY

!
Q17776 DECCoREI3y8B BL7770,R4 1COME WERE ON YRAP FOR BAD MFM|

CMP (SP)*,(SP)e

#R TRYCORE } REF', AND DEC, CORE StZE

)

ONCEONLIRESET

Pa3304¢ MOV #TMPSTCK,SP 1TEMP| STACK

20002006 JSR PC, [FPMP JINJT FQR FPMP ROUTINES
P02214¢ 200004 MOV SO0ECCORE 044 JSET UP TRAP ADDR,

160000 MOV 9160000 ,Re ) 28K

TRYCORE1TSY «(R4) JTRAPS TO DECCORE IF BAD gDOR
0900006 000204 MOV I T )IFALLS THRU F OK e RESYARE TRAP. ADCR,

001100 MOV Re,H]GORE

FINITIALLIZE YQP OF BASIC
000002/ MOV #BASICGH,RY

IPRINY HEADING AND READ ANSWER

goa7%6 INTHD] JSR R3,PRMSG

12 BYTE 13,12

044523 0201023 JASCI1 1BAS[C V@By(A/

230460 12}

v12 (BYTE 19,12

052120 ©@43042 (ASCI1 rOPT KNSt AmA{L, NeNONE, !«IND{

0290872 026593
026114 047049

047117 2261P5

D44455 242116
P12 BYTE 19,12

(ASCIT ¢

8YTE @

1EVEN
2009722 JSR PG, RDANS .
92116 CMPB RE, N JCHECK FOR N 7

BEQ INISAY

CLR R2 1CLEAR ALL FLAG

ggeioy CMPB RO,#‘A JCHECK FOR A

BNE INIT]
INC R2 JSET ALL FLAG
B8R INTALL

o011l INITII CMPB RO,»'] JCHECK FOR |

BN INIWD

JPRINY HEADING FOR INQIV FUNCTIONS
2900636 JSR R3,PRAMSG

g12 gL2 BYTE 13,12,142

026531 04253} (ASCI1 ! YeYES NeNO!/

047040 047355 -

(8YTE @

003374 INTALLY MOV #FNTAY,RS
02080006 MOV #TABLESR4

JGEY NEXY FUNCTION TAMLE ADDRESS
R3INILPY MOV (R%),



BASICH

593
594

595

596

397

598

599

609

803

602

623

604

605

626

627

628

699

LB
611

612
613

614

015

016
647
648
619
620

623

622
823

624

625
626

627

628

629

630

633

632

633

634

635
636

637

638

639

640

04y

642
643

b44¢
645

BAS|CH

646

647

648

649

659

583

652

653

654

655

656

657

658

659

660

663

662

663

664

665

689

6099

691

892

693

694

MACX11

202446/
202459/
n02454/

po2460/

0024621

024661

oR2479¢

po2474!

202476/

ae2509/

02582/

902519/

282516/

ae2322!

9B2524/

ap2s526!

9925391

2025331

282534/
goas4p:

902544/

P02546/

902539/

892532/

2025361

pg2seg¢

op2562/

982566/

282579/

go2s572!

2025764

202609/

po26024/

go261g/

gp2s12

2026167

92622/

002624

2082626

992632/
092634/
002636/

282649/
002642/

002644/

MACXLY

BP2646!

2R2652!¢

2026561

PpR2662!

02666/

3026721

002676

202702!¢

202726/

pog2712!

882716¢

082724/

802732/

PE2734¢

202749

g927431¢

o275/

pB27%56¢

3gerey/

082762¢

802766/

gg277214

0027744

2g3g0g!

oe3g02!

203004/

203919/

083012/

203029/
2093826

283032/

223234/

po3Ipag/

203044/

203046

- 293@3%2¢

230541

203056/

783062

203064/

o93872¢

3100/

o03406/

383112/

BO3114/

2931201

voal

19dpe9
36270%

262704

390773

J20427

104051
220527

10324¢
298722

eg4927
216367

8165687
204367

913
093050

200009

935049

ore

204767

129927
o002

88724

200413

120027
204344

g10190

162790

n10024

0312323
9283693

103774
062725

220427

194715

210167

0312792

004773

160344

#5772y

208779

yoeal

236724

162704

216703

0104685

162704
2104685

162724

2104685
262724
210465

242783
312763

ap3923

204347

2153

126

042523

246522

222

2047687

120927
001457

120027
201354

205283

004367

gis
740514

A30063

042425

"Lk

203234/

204767

i20027

004432

120927
394354

005203

204367

213
032126

236476

249502

200

203110/
204767

120927

201404
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8P INIFN
ogop0e ADD #2,R5 ISKIP A FUNCTION
090002 ADD #2,R4

B8R INILP
IPRINT QUESTION FOR FUNCT]ON, GET ANSWER

09002006 INIFN CMP R4, #THLSEND
BN INISAV

0035441 CMP RS #FNTABE

BWHIS INISAY
TSY R2

BNE INJOF
292004 Q0014 MQV 4(R5) FNNAMY

299036 0PP0212 MOV Q{RS) FNNAM2
2280530 JSR R, PRMSG

g12 1BYTE 15,42
FNNAML) ,WORD @

FNNAM2} ,WORD 2
R4¢ (ASCIL v g

BYTE 2

+EVEN

2003542 JSR PC,ROANS
g903118 cMPB RE,#'N JCHECK FOR N

BNE INLTY

TST (Re4)e -
B8R ININXT

2090433 INITY] CMPB RO, w'Y JCHEFK FOR Y
BNE INIFN

JORFINE THE FUNCT]ON

INIDFt{ MoV Ry,RO
2929906 sys sTABLES,RO

MOV RO, (R4 + JPLACE AODRESS IN TABLE
INIMVY MOV (RI)s)(R1)e

930002 cMP R3,2(RS)

8.0 INIMY
op201e ININXT| ADD #33,R>

?3000206 CMP R4, #THLIEND
B 0S INILP

ISAVE TO0P OF BAS]C
175362 INISAY) MOV R, USRAREA

JMOVE USER AREA TQ YOP OF BASlEC
094670¢ MOV SYSR,R2

MQV R2,R3J JCOMPYTE RELOCATION CONSTANT
syse RY,R3

0092214 MOVLP| CMP R2,#USRCOOP
BNIS MOVOON

MOV (R2)%,(R1)+
8EC MOVLP

sys RI ;e (RY) JRELOCATE NONeZERO ENTRIFS

TSY (R)»
B8R MQVLP

MOVDON}

370

220MAR®73 15145 PAGE 37

JINITIALLZE USER AREA
0e8512 MOV M| CORE,R4 JR4 1S HIGHEST ADDR, [N FORE
290300 Sy8 #300,R4

175116 MOV USRAREA,RS
2900006 MOV R4, IMIT(RS)
200134 sys #134,H4 JPOINTER SPACE
00000226 MOV R4,POL(RS) JBASE NF STACK
o920006 suB #SSTKSZ,R4 JMAX, STACK S]ZE
20020286 MOV R4, ARRAYS(RS) JHIEST ARRAY STOR, LOC/,
300040 ADD 240,R4
20002096 MOV R4,POSIZE(RS)
032331 @9020006 MOV #32331,RNDL(RS)
163251 0000006 MOV #183221,RND2(RS)

IDLALOGUE TQ SET YP TERMINAL TYPE
ASKSER} CLR RJ

0909312 JSR R3,PRMSG
212 242 BYTE 19,1242

354501 220124 1ASCI1 (FAST SER YERMY/
020122 042524

077

'BYTE )

+EVEN
200314 JSR PC,ROANS
gae116 CMPB RO, #/N

BEG ASKDON

38013y cMPB R, #'Y
BNE ASKSEN

INC RY

ppoe4e ASKLAI JSR R3,PRAMSG

812 'BYTE 13,42
P30063 024040 (ASCI1 'LA3® (382 BAUD)?!

220060 ©D405p2
637453

1 BYTE '
1EVEN

090242 JSR PGy RDANS
220131 cMPB RO, #tY

BEQ ASKDON
290116 CMPB RO, #'N

BNE ASKLA

INC R3

2A0L70 ASKVT] JSR R3,PRMSG
12 'BYTE 19,42

0324960 024949 'ASCI] sVTRS (>s6ag BAUN)Y
930066 020069

042125 @3745%

BYTE @

EVEN

290166 JSR PG, ROANS

200134 cMPB RO, #1Y 3‘//
BEQ ASKDON
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495

896
697

498
499

700

703

702

793

704

705

706

707

BAS|CH

747

748

749

759

751

752

753

754

755

756

757

758
759

760

764

762

763

764

765

766

767

768

769

778

771

772

773

774

775%

776

777

778

779

789

783

782

783

784

785

786

787

788

789

799

791

792

793

194

79%

796

797

798

799
829

8ry

MACX11

203122}

2093126/
203139/

903432/
203134/

2083136/

203149/

203142/
093346/

203150/
203154/

203156/

93168

203162

803166/

203178
093174/

ee3477!
093204/
283212/

293216/

o@322g/

93224/

203227

803239/

293234/

803236/
283240

203244/

883246/

983252/
3E3254/

393260/

803262/
893266/

293278/
883272/

003274/

083276/

893300/

293302

203306/

MACX11

Pe3312¢

293314/

203328

ge3324/

993330/
203334/

203336

ge3342/

903364!¢

PO3366/

293374/

J03374¢

203374/

293400/

003404/

203406/

803419/

203412/

223414/
203416/

203429/

PE3422!
203424/

203426/

2034321

B83Se34!

283436/

0344

003444/

303446/

203459/

023454/

293456/

PP3489/¢

P83404!

283466/
203471

233474/

2034741

293500/

03504/

303506/
P83519¢

203544/

gR3I%L6!

0283529/

003524/

2935241

f23530¢/

yoas

120027
204353

rOQ700

219322

opL412

096323

*6A302

g62702

240503

362703

112223
112223

112223

203737

201414

pog

0032291

Po4387

915
pag

2127802

8422083
204423

062703
2310312

200167

210390
10%737

100373
132037
201372

330003

25203

2006203

296393

200283

083287

18%737

veas

1008373

113709
242700

210067

304367

200099

234700

200297

203364/

o000

203383/

g0

LT

200902/

200140}
247122

177777

177777

1777717

177777

177777
177777
177777

290140/
200236/
244103

177777
200236/
¢00324/

243523

300324/
200436/

240524

2004361

pogsia/’
P42514
209518/
200574/

251503
2080574/

2ag6es!
244103

0op6ss/

2eyy92/
247529

204152/

2094420/

242523

epge2p!

eoL566/
249526

22gMARe73

200118

e83363¢

2900006

290046

090956
91e

242523

8208123

042105

gg00es

012

2090006

0902014

1777768

00080096

176452
2902000

22eMARW73

9009026

1776080
200004

177716

177772

P11

pos

020404

9203123

220116

220102

920116

020103

22122

920123

822197

222114

012

820122

047544

245

P12
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RO, 8NCMPB
8\E ASKYY

BR ASKSER

ASKOONI MmOV R3,R2
BED FLLLOON

AS| R3

ADD R3,R2

ADD sFILLTB,R2
MOV RY,R3

ADOD sFILLCO,RI
Move (R2)%, (R3) e

MOVE (R2)&, (R3)+

MOVS (R2)¢; {R3)a

FILLOONY

JPRINTY OUT IF USER FUNCTYIONS LOADED
1SY 0846

L1 4 NQUSR
JSR Ry, PRMSG

,BYTE 17,342,412

JASCI1 ¢YSER FNS LOQADED/

,BYTE 2

(EVEN

NOUYSR]
JSR R3,PRMSG

\BYTE 159,12,12,9

WEVEN

JCHECK IF RNOL LOADED
MOV #TABLES3,R2
MOV (R2)%,R3
BEQ NORND

ADD SANOFNeRNDLFN,RJ

MOV RY, (R2) JDEFINE RNO ALSO

NORND|

JMP STARY

JSUBROUTINE T0 PRINT A MESSAGE

PRMSGI MOV R ;RO

PRLP} TSTB *#YPBe2

8Py PRLP

MOVe (RE)e,P8TPB

ONC PRLP
MOV RZ,R3

INC LR
ASR R3

ASL R3
RYS R3

JSUBROUTINE TQ READ ANSWER FROM TELETYPE
RANDROANST INC

TSY8

15145 PAGE 17«2

8Py
MOVB

alc

MOV

JSR
INCHI ,WORD

MOV

RTS

. 2,420

TMPSTCK!

HIGORE}J ,WORD

FILLTB."J

«BYTE

\BYTE

FNYAB}

, WORD

, WORD

+ASC1I
' WORD

*RTKS

RgANS

*8TKSe2,R0
#177600,R0

RO, INGH

R3,PRMSG

2

INCH, RO

PC

9)43415 PLA3?
¥,04,12 JVYes

ANDLFN

RND

SR

L

>

-
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e
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e
 
e
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0

ABS

v ) INY
SGNw £

l

= - 4

LENPN' ) LEN

CHRSFN ] CHAS
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BAS|CM

802

g3

804

803

o6

827

BAS|CH

ABSFN

ARGSB

ASKOON

BASICH

COLUMN

ERASCA

ERLENS

ERRM]X

ERRSYN

ERSGNS

ERVALA

FACZ2

FNEND

FNYTABE

INTALL

INILP

INIT]
K8BFH1

Limir
NORM

ONCEQN

POS]2E

POSFSY

POSREM

PRP

REXP

RNOLFN

RPLUS

RJ

SEGFN

SEGNUY

SEGTY2

SGNFN

SOPRAY

STRFN
TABFN

TABNUL

MACX11 v

G03534/ 001866/
203536+ 2@1679/
003549/ 052123

902224/

MACX14

202140R
8 aseves

P83132R

g0oPRP2R
2 spenss

000564R

P22%04R
3 aasees §

3 esascen O

g00320R

goL562R
8 sasvepn G

Pa3s70R

003544R

P02434R

PP2444R

902422R

SO2294R
3 eaesss §

3 eseess

P02224R
ANYYYTYY B

g019508R

98312702R

P03254R

2oQa74R

2008P2R

g0P052R

sX200003

gPL152R

P81400R

P813024R

2PQ236R
S dastes

PB1566R

PP2324R

g20426R

2 sesess

0082250R

92167BR
Z eneves

g01552R
S sonedes

T etnsces

aei

veal

LRRORS pgTecTept 2

22aMARe73 15149

822122

229MARe73 15145

ABSFNE
ARRAYS
ASKLA

By
DECCOR

ERASCS

ERPOSA

ERRNDA

ERSEGA

ERSTRA

ERVALS

FILLCO
FNNAML
WICORE

INIDF
INIMY

INTTY
KBBUFY

MAKEST
NQRND

OPRATO

POSF

POSF2

POSTRY
PRMSG

RNOFN

RND1

$TPBS2

Q0Q236R
3 sdeeen

PO3204R

3 202040

PB2214R

PPe%70R

PO1442R

POCL I4R

PRI4LPR

P03660R

PO1556R
3 aesees §§

PO2524R

PO3J&4R

gA2%60R

oP2572R

PR255%52R

3 Q02020R

S adesae §

203246R
3 %Qeees

POL124R

PB1126R

P01254R

PB3I252R

g38Q16R

2 sessan

tXp00000

TX000204

P81420R

PO1312R

0D1404R

BOO3I24R

sX290006

POL67BR

BBO43I6R
2 #0saee (§

s PB2P73IR
S adseae

0920002RG

001529R

DB1460R

s gggp2e

PR3544R

PAGE 73

' WORD

PAGE {7»4

ABSINT

ASCFN

ASKSER

CHRFNE
ERABSA

ERCHRS

ERPQSS

ERRNDS

ERSEGS

ERSTRS

SULNSP

STRFN

STRFNE
T§YRS?

ONCEON|

008174R

2oa5%10R

BB27 32R

2BQ646R

POP226R

POR642R

221146R

PEPLSUR

B@L414R

BPL604R

8 Geevae

083102R

Po2%26R

2 Ssesds

pe24d2R

Pa260@R

3 ssseta

0034 36R

0026446R

483220R

3xoope0?

O0Q646R

PO1116R

UBR724R

BOL700R

gogL4e2R
T epsess G

X000001

sX0oQgeus

BB841256R

PB3L320R

BB1252R

PBR276R
s Saeees

POZI44R
3 seeese §

3 dessees G

2P2040R
3 Snaene

PB2234R

P01420R

PBLBI6R

s Pgg120

ABSX
ASCFnE
ASKVYT

CHRSFN

FRABSS

FRLEMA
FRRARG

FRRPOL

FRSGNA

FRYARS

FACY

FILLTB
FNYAR

INCH

INIWD

INISAY
XBREMY

LENFNE

MOQVLP

MUMSEN
POL

POSFME

POSNXT

PQSY

ROANS

aNDFN2

RNORM

R2

SAVCHA

SEGLP

SECTY
SGNFLY

SGNX

STPRO

TARC

YARNON
TMPSTC

TPRYFY

r3
USRLIN

VALFME

tKRYSZ

L COMMA

PPP222R

@0a%74R

gu3n5&R

2PO974R

PPR232R

Q209%02R

3 sdsves

& 88080

BPR3IL4R

Q0Qe32R
z adedee O

s DB3IIGIR

g03374R

gO3I3I3I4R

282279R

g02612R

s JU2r37R

20@912R

202826R

2 e%seen

g s0Be0e

P21152R

221278R

goinaoR

PBI3I22R
goonieR

229m62R

eX000202

S 0¢asee

281 366R
gei127eRr

poR272R

222312R

s eksans 0

PoR368R

PeR378R

PU3I364R

s PB2054R

2 adesee G

002874R

BO1966R

3 QdBpozZe

e adense

344

395

M



BASICH MACX1Y

RUN=TIME|

CORg USEgDY

ABSFN

ABSFNE

ABSINTY

A8SYX

ARGSH

ARRAYS

ASCFN

ASCFNE

ASKOON
ASKLA

ASKSER

ASKVT

BASICH

Bl
CHRFNE

CHRSFN

COLUMN

DECCOR

ERABSA

ERABSS

ERASCA

ERASCS
ERCHRS

ERLENA

ERLENS
ERPOSA

ERPOSS

ERRARG

ERRM]X

ERRNDA

ERRNDS

ERRPOL

ERRSYN

ERSEGA

ERSEGS

ERSGNA

ERSGNS

ERSTRA

ERSTRS

ERTABS

ERVALA

ERVALS

EVAL

FACY

FAC2

FiLLCo
FILLDO
FILLTB

FNEND

FNNAMY

FNNAMZ

voal

10 SECONDS

3K

120# 774
13g» 775
125 1294

126 128

41 164

35 655

211 787

226%# 788

670 682

675# 684

6628 672

6879» 696
768 563

738 185

2409 794

229y 799

37 173

5494 556

124 136w

123 137

212 217

214 2254

231 239%

195 205

197 2064

2458 249
247 253

38 116
38

89 116#

82 145¢
38

38 115
327 331

329 336

143 1904

145 1594
445 4634

447 4844

166 1808

399 432

4901 4384
39 79

37 112
423

37 113
260 ri Y

33 725

709 709#
703 7594

4064

604 628#

405 6294

22eMARe73

229

894

697

233

256

136

137

338

344

4398

129

124

129

37

15148

132

699

224»

3200
321

158

159
392

393

142

127

131

334
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135»

205 224

189 286

194 211

133 147

134 149

362 407

Jee

22°

244
130

-

139

424

392

239

248

198

148

321

252

229

199

463

393

326

2%8

203

438

330

318

221

464

337

333

222

596

398 444

355 a6

232 237

37



FNTAB

FNTABE

W]{CORE
1FPMP

INCH

INTALL

INIOF

INIFN

INIMO

INILP

INIMY

ININXT

INISAV

INIYI

INITY

INT

KBBEN}

KBBFHY

KBBUFY

LENFN

GENFNE

LIM]Y
MAKESY

MOYDON

MOVLP

NQRM

NORND

NOYSR

NUMSGN

ONCEON

OPRATO

Pe

POL
POS}ZE

POSF

POSF2

POSFN

POSFNE

POSFST

POSNO

POSNXT

POSREM

POSTRY
POSX

POSY

PR{P

PRMSG

RO

W1

K2

RJ

RS

RAND

ROANS

REXP

RND1

AND2

RNOFN

RNDFN2

RNDFNE

KNOLFN

RNORM

RPLUS
SAVCHA

SEGFN

SEGFNE

SEGL

SEGLP

SEGNUL

SEGR2

SEGRNG

SEGTY

SEGTYR

SEGX

SEGXD

SGNFLY
SGNFN

SGNFNE

SGNPOS

SGNX

SOPRAY

sp

589

187

737

793

819

529

135

332

668

267

634

764

383

238

168

6320

339

524

375

137

337

689

276

669

144

446

183

288

349

415
782

286
374

635
706

754

434

652

113

298

449

633

689

367

391

169

526#

459

675

183
344

414

655

3924

171

459

223

375

754

307

173

349

398

3108

743

182
353

428

172

437

420

749

236

358

433

177

229

422

7334

237
363

436

695

246

68

179

215

293
377

4%7

724

178

319
453

673

728

599

657

133
2722

333

592

774

181

235

4a4

751

97

257

389

575

733

2%

639

105
216
295

J8g

577

725

111

452

675

727

595

134

232

594

244

450

98

262

378

$78

736

255

641

127

218
298

382

728

113
358

453

685

728

598

147

355

6”@

215

248

455

172

266

379

5A2

738

328

6042

108

222

3”3

3n3

672

282

S840

565

6R7

733

616

149

237

362

6r4

252
459

178

275

384

614

748

335

129

234

328

3”5

634

281

363

585

699

738

623

155

258

373

675

236

2%4

5%5

146

277

395

618

340

110

269

310

41

635

282

385

592

701

739

628

156

260

476

625

254

348
-

397
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MACX11

272 281

344 352
417 418

388 483

299 298

204 306

598 626

746 748

734 736

534 539

738 032
5434 637

174 187

244 rgd
8¢ 122

vo21 22eMARe73

282 285 288 29%¢ 303 374 312

333 372 374 377 378 379 J8@

431 433 434 43° 448 454 457

308 454 458

433

724

537»
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202 526 527+ 528 537 578# 539

328 33%

144 163 196 213 239 255 J42
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BASICH

MACX13

MACX11

vgel 220MAR®73
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WTITLE

L
)

15145 PAGE 3

}

) GLOBALS

}

1 6LOBL
6LOBL

1 GLOBL
,GLoBL

6L 08L

6L08Y

1GLORL

1GLOBL
1 GLOBL
1 GL0BL

GLOBL

BASICH VvAdqA EDIYT #4028 (REF) 21/31/73
RASIC SCURCE FILE #15

USER AREA AND QNCEeoNLY INlY, CoOF,

To BE LINKED LASY AFTER BASICI, AND FpMpeil 1o FgrTM BaslC,
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} ASSEMBLY PARAMETERS
}

+ JENOF
STPBSZ 28

JENOC

}

' JFNOF
$KBBSZ =20

ENOC

« JFNOF

SULNSP =429

+ENDC

}

35&

P8, IKS
START, FILLCO

YSRAREA
LIMIT, POL, ARRAYS, PDS]ZE
TABLED, TB{S5END

COLUMN, FACL, FAC2, ,RPAR
ERRMIX, ERRPDL, FRRSYN, ERRANG

EVAL, INT, MAKEST, QPRATD, SOPRATY

1GOMMA, Ty, T2, T3
ARGB, SAVCWAR, NUMSGM, STPRQ

NORM, VAL
RNDL, RNOZ

SSTKSEZ ,1FPMP

$TPBSE JTELEPRIMTER BUFFER SIZE

ICHARACTERS

$KBBSE KEYBQARD RyFF', S]ZE
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BASICH MACX1}

googeg’

220002/

o00206!

gosoip!/

gPPRL4e

090016/

000029/
00824/

gg0eQ26!

200039/

P20832¢

PeoR34/

PR
gooo4p!

go0Q42/

poages!

00046/
geo2%2/
eo0054¢

oe0e56!
20062/
CELEIYY

90066/

oe0R70!
98272/
2000744

90874/

gooi90/’

aops02!/
go0104

LIY
90110/
900112/
200114/

goei2p/

08124/

oe0130/
08134/

MACX11

200149/

goc144/

go0eL46!

200452/

opoL54/

03169/

900162/

200164/

aee172¢

2004174/

gooena’

goeea2!

200206!

pgooa1ig!

00216!

poo222!

02226/

gegese!

vypeal

goope9/
fosQoe

282001

20002022

029023

200094

CPP02%

apgoes

epoeay
200049

202009

204737

103432

122427
204245

210509

2627080

814003
2314002
2963023

006402

262002

2640093

ness502

261902

120002
#62702

210310

2102490

212729

o06323

06102

103402
293300

eee77y

193093

280437

veai

094737

183432
122427
gpL027

ee576%

204405

190017
242765
200413

205765

1900190
205465

102095
012765

295065

200137

200137

200137

22aMARe7J

0000206

2000006

198000

epoeey

2000006

POOOPRG

pgo0P0Rs

0000006

920096

22wMARe73

2200006

2000086

9020P2G

100000

9900006

op00006

244200

PoP0RPR(

220200

200000(

22090V0(

t
w
l
i
e
l
i
e
w
l
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&
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0000006

pooeeRs

15145

15145

PAGE ¢

' CSECY
sX0

133§

X2

X3
sX4

USRAREA! ,WORD

BASICH}

JRND FUNCTION ee GENERATE RANDOM NUMRER
)
RNOLFN) JSR

acs

cMPB

BNE

mMQv

ADD

MOV

MOV
ASL

ROL
ADD

ADD

ADC

ADD

8P,

ADO

MOV

MOV

MQV

AS|

ROL
8CS

DEC

ANGFN§
RNOFN2)

RPLUSY

RNORM|

B8R

REXP CLR8

B8]38

SWAB

CLRBO

B8

SWAB

ROR

ROR

MOV

MOV

JMP

ERRNDS| JMP

ERRNDA| JMP

RNOFNE

PAGE 5

}ABS FUNCTION RQ

ABSFNI JSR
BCS

CMPB

BNE

TSY

BEQ
8Py

BIC

BR

TSTY

8P

NEG

8yeC
MOV

CLR

JMP

JMP

JMP

ABSINT}

ABSX}

ERABSA}

ERABSSH
ABIFNE}

SCAN PAST ARG IF PRESENT
PC,OSEVAL

ERRNDA
(Ht)“"RP‘R

ERRNDS

RS, RE

SRND2,RO

oRE,RI

-‘RO’.RZ

R3

R2

tRB)t,RZ

PRB,RY

R2

PRA,RZ

RPLUS

#3100088,R2

R3,PRD

RZ,w(RO)

#2011 ,R0

R3

R2

REXP

R )

RNORM

R3

R2,FAGL(RY)

RI,FAG2(RS)

S#0PRATOR
®#ERRSYN

®HERRARG

UTINE
PG, ONEVAL

ERABSA

(Ry)+,»,RPAR

ERABSS

FACL(HKS)

#100008,FACL(RS)

AHSX

FAC2(K5)

ABSX

FAG2(RS)
ABSX

#44000,FACY(R5)

FAC2(NS)

##OPRATOR

®#ERRARG

PHERRSYYN

JMULT Ry 2

INOW BY 3

JNOW BY Z2au18+3

JGET 20032+

JISTYORE NEW GENERATORS

JINITIAL EXPONENTY

JFLOAY RESULTY

1 JUMP WHEN LEADING BIYT FAUYND

JADJUST EXPONENT FOR SKHIFTY

} INSFRY EXPONENT [NTQ RESULT

} INSERT + SIGN
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141
142

143

144

145

146

147

148

149

150

1353

152
153

154

155

156

157

158

159

160

161

162

BAS|CH

163

164

165

166

167
168

169

170

MACX11

0082361

pRo242!

oP0244/

pea2%0/

gRazs2!

opa254¢

agaz69!

ggr262!
pRa266!

222781

gon272!

000274/

a9a274/
o20309!

APa304!

poo3La!

pRe314/

200323/

MACX11

000324/

eo8330/¢

2003341

200336

209349/

200344/

200350¢

200352

00356/

22M369¢

poB364¢

208366/

300379

2003721

00a374¢

ge8376!/

200400

200404/

300406/

200410

2004127

200416/
200422/

004241

go@426!
2008432/

vaal

384737

193424

122127

20410223

709208

ag5745

2949923

283765

7044190

180002
203389

280404
2952909

210065
295065

200437

298137
308137

vozgl

294737

122127

2010936

285046

116516
@24627

193433

162716

Jge772

167516

1000921
205016

n019092
293316

300414

21085%%

204737

211600

2980022

154002
62729

112729
295322

ne3374

2089137

200437

22sMARe73

9209206

2900006

LT LT

*2020826

2900006

e9992ec

pooe2e0

PoP0006

2020006

22eMARe73

20080006

2200206

00090006

200110

2g011p0

2900206

9000006

200003

200040

9920206

20090206

15145 PAGE &

)SEN FUNCTION ROUTINE

CMPE

BNE

CLR

ST

BNE

1$Y

BEQ

SGNFLT} 8P|

oEC

aR

SGNPOS) INC

MoV

CLR

SGNX1 JMP

ERSGNAT JMP
ERSGNS) JMP

SGNFNE|

15145 PAGE 7

Pg...;VAL

ERSGNA

(Ry)*,#,RPAR

ERSGNY

RO

FACL(RS)

SGNFLT

FAG2(RS3)

R2,FAG2(R3)
FACL(RS)

PBOPRATOR

®BERRARG

PRERRYYN

JTAB FUNCTION ROUTINE
TABFN] JSR PG, PHARGE

CMPB (RL)*y# RPAR

8NE ERYABS

CLR ={SP)

MOVB FAC2(K5),(3P)

TABBtI CMP (SP),#72,

B0 TABC

sys 872, ,(SP)

B8R TABSB
TABCY SUB ®COLUMN(RSY,(SP)

BPL Y

CLR (SP)

BNE TABNON

DEC (SP)
8R TABNULL

TABNON| MOV RY,R2
JSR PG, ##MAKESTR

MOV {SP), RO
CLR R2

Blse (RO), K2
ADD #3,R0

MOVB #BL, (RA)

DEC R2

BGY 26

TABNULL | JMP R8SOPKATR

ERTABS} JUMP O#ERRSYN

TABFNE|



BASICH

193

194

199

196

198

BASICH

MACX11

280436/

200442/

gB0444

ooce9!’

200452/
300456/

pones!
P80464/

PP0466/

090479/

202474/

000500/

005044

MACX1Y

29025194

poaES14¢

08516/

pe9522!

000524/

200326

802532/

PPB534¢

200549/

aga542/

020546/

020552/

oe0560¢

gea564/
2e257¢!¢

0002574/

pgseog!

oonse24!

003606/

200614/

020629

ppes622¢

ppasas!

poo63D!

pRRB636!

000642/

voai

204737

193016

122127
284015

295065

2035063

212602

op92082

BpL422

114265
200137
800137

200137

veal

204737

103023
122127
991922

232602
2208227

304414

121227
201011

383065

20%065

11626%
200137

229137

gee43?

04737

122127

0oLl

142765

212746
2105082
204737

211600

116569
peaL37
200137

22=MARe73 15145 PAGE 8

} LEN FUNCTIONR

2900006 LENFNI g:

P000006 cMPB
BNE

0902006 CLR
PP00000 CLR

MOV

INC
BEQ

0000200 MOVE

P200006 JMP

3009P06 ERLENA] JMP

Pa0Y0RG ERLENS| JMP

LENFNE)

22eMARe7J 15145 PAGE 9

} ASC FUNCTION R

200000¢c ASEFNI JSR
" 8CC

920906 CMPB
BNE

MOV

177777 cMP
BEQ

T LT-T3Y cMPB
BNE

0000006 CLR
09002000C CLR
000003 20990806 MOVB
0900006 JMP

009006 ERASCA} JMP

2002006 -ERASCS) JMP
ASCFNE]

} EMRS FUNCTION

$300906 CHRSFN} JSR
PPOR006 cMPB

BNE

g00200 Q000926 81c8

LT TR MOV

MOV

2002006 JSR
MQV

2000206 000003 MOVB

0320006 JMP

2802006G ERCHRS| JMP
CHRFNE

OYYINE
PG, OREVAL

ERLENA

{RY)* #,RPAR
ERLENS
FACL(HS)

FAC2(R3)

(SP)+R2
R2

1 ¢6
e{R2)FAC2(RS)
®FOPRATOR

®#ERRARG

SRERRYYN

OyYTINE

PG, PYEVAL

ERASCA

(Ry)e,; #,RPAR
ERASCY

(SP)+,R2
R2,877777

ERASCA

(R2),¥}

ERASCA

FACL(RY)
FAC2{HS)

S(R2),;FAC2(RS5)
PSOPRATOR

OBERRARG

®SERRSYN

ROUTINE

PC,P#ARGB

(R4)&,# RPAR
ERCHRY

9289,FAC2(RS)

#l,9(5P)
RS ,R2

PC,0EMAKESTR

(SP),N@
FAC2(RS),3(RD)
88SQPRATR

PRERRSYN

1 TAKE CWAR MJO 126
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BAS]CH

243
244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

263

262

263

264

265

266

267

268
269

279

271

272

273

BAS[CH

298

299

300
321

322

323

304

395

306

387

308

309

319

314
3123

313

314

315

MACX11

000646

0802652/

200654/

apas6g’

g00662!

202666

200672!

J02674!

oR0676/

oee7eo2!

202704/

oee719/

gpe714!

pe2716!

pgeor2g!

gag724/

ogaras!

202732/

B00734!

00740

poR74s!
gesrsg!’

o075

oPe754!

2o08756¢

gearee!

oRD766!

2g077g!
pga772!¢

200774!¢
2007761

001000/

eeipo2/
poLoee/
apipig!’

201914/

ovip2p!/

geye22/!

904026

901930/
8210834/

001040/

BaLR42/

381044/

IACETL

081052/

BELRS54¢

MACX11

201056/

Q1962

gaLo64/

BoLB66!

201079/

B@ig72!

B81274/

221076/
301102!

2801124/

281110

201112/
@21114/

3931116/

283129/
081122/

391124/

001126
91132/

201136¢
do1342/

201146/

yoel

024737

193133

122127

204132
204737

103125

122427
ep{124

20473

183517
04737

122127

201114

08%¢000
208765

294077

289765

203474

156500

926627

204002
oe%020

200464

208002

197602

221627

001034

929022

0R3I454

nigeee
200432

20%003

1576023
004603
62723

230365
912693

262723

264602

2627922
210265

aL26922
260002

262702

124322
2044706

20%290

voal

2202685

294372
295020

280417

010246
240346

29%243

220365

201419

220265
2091442

122223
284779

212603
212602

280754

222626

210865
005065

2080137

0808137

200137

22=MARn7J

2022006

0200006

2020006

2009206

LPYPYE]d

2928206

2008026

0000026

00089206

090920026

9000802

ooQeee

177777

200093

2220006

200003

2000083

209006

0090072

220MARe73

200004s

2000926

20099286

2002220

00220026

7202026

3900096

00002026

15145

15145

JR® IS N

PAGE 49

) POS PUNCT!ON Rouvxnz
POSFN JSR P ..' VAL

BCC RPO

CMPB (Rg;o.a,connA

BNE ERP
JSR Pc.oatVAL

8CC ERPOSA

CMPB (letgl.COMMA .

BNE ERPQSS

JSR PC,OMEVAL
8Cs ERPQSA

JSR PG, ONINT
CMPB (Ry)e, #,RPAR

BNE ERPOSS

CLR RE

TSY FACL(RS)
BNE POSF
TST FAG2(KS)

BLE POSr

8]s8 FACZ(RS3),R2

JCMECK NULL XS$
CMP 2iSP) 8377777
BNE POSX

cLR RO

POSF

lCONPUTE L!NGT“ o[ Xs

POSX CL R2

Bi38 #2(SP)R2
JCHECK NULL YS$

CMP (SP), 8477777

BNE pOSY

INULL YSs ANS IS MIN(N,LEN{XS))
CHP R@,R2

BLE POSr

MOV R2,RQ
BR QSF

JSAVE ADOR OF END OF YS$S IN T2
POSY! CLR RJ

8]sse Q(SP),R3
ADD (SP),R3
ADOD #3,R3
MOV Rs T2({RS)

NOV (SP,O'RS

B3,R3

JSAVE ADDR oF END OF X$ IN TY

P) K2
ADD 03 R2
MOV RZ TL(RS)

MOV csr)¢,az
ADD RO, R2

ADD #3,R2

JFIND MATCHING FxRST CHARACTER
POSFSY| CmPB (R3),(R2)9

BEO POSREM
POSTRY) INC RO

PAGE 10wy

CMP R2,TL(RS)

ank POSFST
CLR RY

B8R POSF2

JCHECK THAY REMAINING CHARS MATCH

POSREM} MOV R2;a(SP)
MOV R3,e (SP)

INC RS
POSNXT] CMP R3, T2(RS)

BEQ POSF

CMP R2,TL(RS)

geo POSND

CMPB (R2)4; (R3)e

BEQ POSNXY

POSNO{ MOV (SP)e,R3

MOV (SP,“Rz

8R POSTRY

JRETURN FROM FUNCTION
POSF CM (SP)+,(SP)}
POSF2} Mov RO, FAC2(RS)

CLR FACL(RS)

JMP S#OPRATOR
ERPQOSA} JMP PBERRARG

ERPOSS1 JMP SHERRSYN

POSFNEI

360



BAS|CH

BASICH

3802

384

382

383

384

385

386

387

388

389

390

394

392

MACX11

g91152/
201156/

01168/

994164/

301166/
@B1472!

281174/

apL209/

201204/

av121p/

go1214/

avL216!

20941222/

ge1224!

go123¢/

281234/

984236/

8p1240/

804242/

901244/

801246/

g@1250/

281232/

991256/

201260¢

991264/

oo1279’

012744
001276/

goy300/’

201322/

204304/

001310

994312/

204314/

201316/

00132084
29931322/

981324/
001326/

a94330°

801332/
901334/

291336!

goL342/
201344/

201346/

MACX11

2013504

01352/

001354/

281356/

201362/

P013686!¢

o137/

201372

001374/

go1409/’

201404/

01410

oB1414/

vazal

204737

193114

122127
201113

304737

1035026

204737

716546

214546

122127

204077
794737

193472
006737

122127

204067

2312602
232620

190403
291035

0037492
oo3pee

12702

295000
geL62?7

157609

293765

10044}

2041402

010023
P00443

2165023
003433

ge0e0y

104003
012003
peE203

194026

160203
099203

210246

2185082

212346
204737

212602
3126029

261600

voai

210216

20%903

154203

062702

262700

112022

203383

29137%

000437

212716

200137
200137

200137

362

}JADD OLD STR POINTER

. e ——————— P

JR3 IS NEW STRING LENGTH

JADDR FIRST CHAR [N NEW STR

JADDR STARY CHAR IN OLD STR

22«MAR®73 15145 PAGE 13

} SEG FUNCTYION ROUTINE
ggeoedes SEGFNE SR PG ONEVAL

B8CC ERSEGA

0pe020G6 CMPB (Ry)é,#, COMMA
BNE ERSEGY

0900006 JSR PG, ONEVAL

ecs ERSEGA

03029206 JSR PC,PS|NT
2000006 Mov FACL(R3),e(SP)

9P080026 MOV FAC2(K5),w{SP)
2000906 cMPB (R1)t,# COMMA

BNE ERSEGY

0000006 JSR PC,00EVAL

BCS ERSEGA

2200906 JSR PC,O#]NT

2000006 cMPB (Ryj)e,#,RPAR
BNE ERSEGS

JGEY X VALUE [N R2

MOV (SP)+,R2
MQV ‘SP,“RD

Ml SEGXD

BNE SEGNUL

TSY RZ
86T SEGL

8090 SEGXDL MOV #31,R2

JCOMPUTE LENGTH QF AS N Rn

SEGLY CLR RD

177777 CMP (SP),#177777 JCHECK NULL STRING

g00000 B]S8 ®(SP) RO

JGET Y VALUE IN RJ

0p90006 SEGTYY TST FACL(RS)

oMl SEGNUL
8EQ SEGTY?
MQv RE.RS

8R SEGRNG

2020006 SEGTY21 MQV FAC2(K3) ,RS
BLE SEGNUY,

JCHECK 2<¢sR2<¢sR3I¢BRY

SEGRNG| CuP RO,R3
L1} SEGR2

MOV RP,R3

SEGR2} CmP RZ Rs

BH] NUL
1COMPYTE LENGTH Of OUIPUT STRING

R2,R3

!N RJ
IMAKE NEH STR:NG OF THE CORRECT LENGTH

R2,e(SP JSAVE START CHAR
nov RS, R2

MOV fla.-(bP)

2000000 JSR PC,OSMAKESTR
JFIX SYACK AND MOVE IN CHARS FROM OLN STRING

MOV (SP)e,R2 INEW SYRING POINTER
MQv (SP)+,RD }JSTART CHAR

ADD (SP), RO

22eMARe73 {514% PAGE 11et

MOV RE,{SP) 3JSAVE NEW STRING

CLR R3

B1S8 (R2), K3
0900903 ADD 83,R2
200002 ADD #2,R0

SEGLPt MQVSE (RAYs, (R2) 4 JFILL IN NEW STYRING

QEC 3
BNE SEGLP

2900006 JMP e8STPKRO

JOUTPUT NULL STRING
177777 SEGNULT MQV BLT77777,(SP)

2900006 SEGX? JyMP O#SQOPKRATR

pooRRBG ERSEGA| JMP SH#ERRARG

2200006 ERSEGSt JMP SBERRSYN

SEGFNE

56 3



BAS|CK

397
398

399

400

[T1t

492

3

24

'YL

496

4g7

428

429

410
411

412
413

al4

415

€16

7
418

419
.20

423

422

423

424

4295

426

427

428

429

439

431

432

433

434

439

436

437

438

439

449

44y

442

BAS|CH

443

444

445

446

47

448

449

450

454

452

453

454

455

456

457

458

459

4569

461

462

463

464

465

466

467

468

469

MACX11

2031429/

o424/

301426/

001432/

001434/

221434/

POL442/

201444/

201459/

821454/

0014561

201469/

go1462/

003464/

P81466/

go1472/

po1474!

001476¢

2084500/

2815021

goL504/

gey519:
201514/
291529/

goL524¢

601526/

80153¢/
201534/

201536/

91549/

gp1542/
001544/

001544/
9P1552!

901592/

281556/

081562

MACX11

201566/

80815721

284574/

284628

2836022/

pR1606/

gag61g’
BR1614/

pR1616!

2016221

2016261

gRLe3e!

pEL636!

201640

goy64a2

pg1646/

P@L652¢

081654/

901660/

oD1664/

vezy

004737

103996

122127
204934

21i{629

220027
2042096

209065

209069

205726

200435

4990802

154902
210216

062700

260022

18%p12
g1044¢

810146

010246

204737

204737

210383
210448

1957192
g044@3

122027
204773

220026

gaipio

231260}

312624

232602

112218
202437
280437
280437

veal

304737

193432

122127

701034

312740

210522

204737

314623
€62723

9108365

205045

00e737

2800006

310602
016546

204737

12616
200437

200137
200137

22=MAR®73

0028906

2000226

177772

2002006

2022006

220003

999006

P200006
2000006

2029006

ooe04p

ooc0PR6

900080026
0000006

22eMARe?73

00200206

20000086

000829

0090006

200003

0000026

29020006

P299906

0090006

2000006

2200296

ogop0e0

P202PeG

15145

15145
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} VAL PUNcTION ROYTIN
JySRVAL Ni

cMPE

BNE

JIREAD STRING

MoV

of 14

BNE

CLR

CLR

ST

8R

VALRI CLR
8]s8

MOV

ADD

ADD

CLR8

MQVv

nov

IREAD ASCI! NUMBER AND EXPONENTY
JSR L

INORHALI!E T0 PORH FLTI PT NUMBER
PG, O#NORM

HOV R3,FACL(RS)
MQV RQ.FAQZ(RS)

JCHECK END QF STRING
VALCElI TST8B (R3)

BEQ VALX
cMPB (RB)e,#8

BEQ VALCE
IRESYORE REGS AND RETURN To EVAL

VA L Rg.‘ Ve

aNE ERVALA
MOV (SP)O RY

MOV (§P)0.R4
MQV {SP)e,R2

MOVE R2, (R®)

VALJI JMP ®SQPRATOR
ERVALS] JMP PRERRYYN

ERVALA} JMP ®BERRARG

VALFNE}

PAGE 13

(RL)® #,RPAR
ERVALS

(3P),K0
RO,8377777

VAR

FACL(RS)

FAC2(RY)

(SP)e

VALY
R2

(RO),H2
R2,(SP)
v3,Re
RO,R2

{R2)

R&,e(35P)
R;..(&P)

R2,e({SP)

PCy,onvA

} STR PUNCTION ROUTINg

STRFNI JSR
BCS

CMPB

8NE

MOV

MOV

JSR

MOV

ADO
MOV

CLR

JSR

, WORD
MQV

MOV

JSR
MOV

JMP

ERSTRA} JMP

ERSTRS| JMP

STRFNE)

FNEND|

PG:“GV‘L

<31)~.t RPAR
ERSTRS

OZU,-(SP)

RY;R2

PC,O!HAKESYR

R3, T2(RS)

TLIRZ)
PG, PXNUMSGN

SAVCHAR

SP,R2

TL(RS),e(SP)
PG, PAMAKESTR

(SP)e, (SP)
*RSTPHO

®¥ERRARG

®#ERRIYN

JCHECK NULL STRING

JRESTORE STRING LENGTH

364

JPROTECT STRING

365"
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470 ) .
73 }
472 } USER AREA STQRAGE CELLS
473 } .

474 001670¢ 200090 UsSR# «WORO @ JSYMagLS
475 001672' 280099 (NORD ¢ JLIMITY
4786 0016747 208209 ,WORD 2 LI

477 221676 220990 JWORD @ }PNS12E
478 Q01700¢ 200099 (WORD 2 JARRAYS

479 001722¢ 2302809 JWORD 2 JHIFREE

4890 Q01704 220000 JWORD 2 ILOFREE
481 2017067 292214/ yWORD USRCOQE }CODF
482 001718' 202074/ JWORD USRLINE ILINF

483 0201712' 2900720 WORD @ JVARSAV

484 201714 300020 (NORD 2 1SS1SAV

485 0PL716' 200009 WWORD 2 1SS2Sav

486 001729’ rp3320 ,WORD 2 ILINFNO
487 291722! 3900092 ,WORD 2 }1GSELTR
488 Q01724 2000089 WWORD @ JCOLUMN
489 201726¢ 200990 JWORD 2 JCLMNTTY
499 001730' 3090299 JNORD @ IFACY
491 001732/ 290298 ' ,NORD @ JFAC2

492 0201734’/ 228909 JWORD @ JRASAVE
493 201736¢ 200000 ,WORD @ JRYSAVE
494 201740¢ UPOG0OP ,WORD 2 JR2SAVF
495 201742¢' 200929 WWORD 2 JRISAVF

496 01744/ 290030 JWORD @ JRASAYF

497 2081746/ 720299 WWORD @ £l
498 D017%@! 002200 ,WORD 2 112
499 0391752' 008390 (NORD 2 173

500 02041754/ 200090 JNORD p JRNDY
S8y 0017%6' 200000 JWORD 2 JRND2

502 00L760! 000000 RAND! JNORD ¢ JRNOET
503 001762' 2@¢0e? JWORD @ JILOSTR
504 0017641 000009 (WORD ¢ JHISTR
505 ©01764/ pug : ,BYTE 2 1OREV

506 Q@177 peg ,BYTE 2 }INEV

507 264779/ 2092040/ . TPBFWY 1 TPHA
508 02041772¢ 202004/ ¢ KBBFHY LLLE
509 0201774! 200200 JWORD @ 1ECHOSP
518 2081776/ 292 ,BYTE @ JCNCFLC

511 2047774 e29 ,BYTE 2 jCNOFLG

512 0202009/ g29 ,BYTE 2 1FILLCO
513 @920y 229 (BYTE 2 IFILLNG
514 282002/ 209 ,BYTE @ JFILLCH

515 2020903/ poQ ,BYTE 2 } CSPARE BYTE)
516

S66
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347 }

;:g , )} USER 1/0 BUFFER AND BUFFgR HDR, SPACE (TTY)
)

520 0202904’ 202p29/ KBBFHL]) + XBBYFY 1BSTRY
521 0202206’ 282337/ . KBBENY JBENN
222 902910’ 202929/ . JWORD KHBUF} 1BCETY
523 002912' 282p2p/ \WORD KBBYFi 1BGET2
324 02214/ 292p20/ WORD KHBYF} 18PYY
525 002916’ 200909 * 9 1BFSPEC
526 202029/ XK8BUFL s,

327 202949/ : =, +$KBBSZ JOEFAULT SIZE = 20 CHARS,528 3202037/ KBBENL s}
529 

JEVEN
539 )

532 002p42¢ 3p2973/ * TPBENY JBEND
533 002044/ 020000 ¢ 2 JBGEYL (NOT USED)
534 2082p46¢ 2028541 WWORD TPByYF} 186ET2 '
535 002252 202054/ ) , WORD TPBUF} LIV
936 202p5%2¢! 292000 ® .} ' JBFSPEC
537 po20%54/ TPBUFL =,

38 322074/ ' *,4§TPBSZ JOEFAULY = 2¢ CHARS,
539 202973/ TPBENL #,e}
548 (EVEN
541 USRLINE!
542 3022141 ' 3, *SULNSP JOEFAULT = 122
;:3 USRCODE 4
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545 )
846 ) »=ONCEsONLY INIT', CODE
547 } PIND OUT HOW MUCH CORE AND EXPAND USRAREA ACCORDINGLY

%48 )
549 0292214/ 162704 017779 DECCoREISYD #17770,R4 1CoME HERE N YRAP FOR BAD MEM'
559 092220/ 822626 CMP (SP)*, (SP) e i
:s: 002222) 200412 8R TRYCOKE } REF', AND DEC, CORE SiZf

5 }
553 3¢2224' 2092905 ONCEQNL IRESEY

554 002226/ 212706 0@3364! MOV SIMPSICK,SP JTEMP, STACK

855 002232¢ 204767 0P20006 JSR PG,IFPMP JINIT POR FPMP ROUYTINES
556 002236/ 942737 0022147 PPODY4 MOV coeccon:.0¢4 ISET UP TRAP ADOR,

557 002244/ pL2704 160000 MOV #160000,R4 128K

550 0922%0¢ 2099744 TRYCORE?1YSY -‘nqy JTRAPS TO DECCORE [F BAD ADOP
559 09922527 012737 00096 QO0B04 MOV 40,00 JFALLS THRU IF OK e« RESTORE YRAP ADDR,

:ea 802269/ 310467 004100 MOY n4,nx;ont

-}
562 JINITIALLIZE TOP OF BAS|C
567 002264¢' 012704 200002/ MOV #BAS]GM,RY

564 JPRINY HEADING AND READ ANSWER
563 002279¢ 204367 0007%4 INIHD} JSR R3,PRMSG

S56¢ 002274 013 912 BYTE 19,12
567 022276/ 249522 044323 220103 JASCI] (BASIG VABLA!Y

202304/ 038120 030460 101
568 0292311/ P19 'BYTE 12,42 '

569 0092313/ 117 092420 043940 (ASCIT rQPY INSI AeALL, NeNONE, [eIND!/
g82329¢ 25{516 0220072 09R650%
092326/ 246103 020414 0247069
P82334/ 04795% 047117 0226105

P02342¢ 244449 DA4455 042116

579 02923%9/ g1y 912 'BYTE 15,12
571 892352/ @77 asetr vl
572 02062353/ 239 ,BYTE 2
573 +EVEN

574 392354/ 2247687 0p@722 JSR PC,RDANS

579 o@82368! 120027 020011¢ cMPB RO, #'N JCHECK FOR N

57¢ 002364/ pPi512 8ga INISAY
577 002366' 095003 CLR R2 $CLEAR ALL FLAG

378 092372' 138827 00031023% cMPB RO, 8¢ A JCHECK FOR A

379 092374! 301902 BNE leTz
580 202376/ 295202 INC ISET ALL FLAG
581 020P2498¢ 20415 ~ BR IN!ALL 4
582 002402/ 120027 000311 INITI} CMmPB l!.l‘l JCHECK FOR |

583 2024026' 20(339 ONE INTHO
584 JPRINT HEADING FOR INQIV FUNCYIONS
585 002413/ 0P4367 0009636 JSR R3,PRMSG
586 092414/ 248 912 P42 BYTE 19,12,42
587 292417/ geg 026531 042334 (ASCI1 1 YeYES NeNO/

202424/ 020123 047940 047055
202432/ 147

588 002433/ g0 ]
589 002434/ 01279% 0203374¢ INTALLY HOV fiFNTABaRS
599 0B244@/ 312724 0309006 sTABLEY
591 1] 41 N!XT ruucvxou TABLE ABDRESS
592 002444 21{5923 INILPY MOV
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593 002446’ 1808009 aPL INIFN

594 0024%50¢' 262705 2200202 ADD #2,R% )SMIP A FUNCT]ION
595 (@24%4¢ 062704 0PPPO2 ADD #82,Ré

596 p0246@¢ 288774 BR INILP
597 JPRINT QUESTION FOR FYUNCT]ON, GEY ANSWER
598 002462¢ 220427 000000C INIFN] CMP R4,8T SEND
599 po2466/ 19{951 8M] INISAV
600 00247p/ 320527 203544/ cHP RS, #FNTABE

601 002474/ 12306¢ BHIS INISAY
602 0026476/ 39782 TSY R2
603 092529/ 2p{p2? 8NE INIOF
604 0P2502/ 316567 002004 OQPPOL4 MOV 4{RS) FNNAMY
625 002519¢ 216567 0PPR06 QPOBLP MOV O(RS), FNNAM2

606 0092516/ 204367 DIE330 JSR R3,PRMSG
687 p@2522! 215% P12 8YTE 15,12
608 202524 0200029 FNNAML} WORD 2
609 Do2526! 290200 FNNAM2} ,WORD @

619 002533/ 239248 P48 JASCIL ¢ ¢
613 9202533/ LT ,BYTE @
6312 ,EVEN

613 002534/ d04767 0@0342 JSR PGsRDANS ,
614 002549/ 130027 020O@11¢ cupPB RO,#'N JCHECX FOR N

015 002544/ 29¢902 BNE INTYY
616 2025447 009724 TSY (R4)e
617 002550/ 0904L3 #R ININXTY
618 9@25%2/ 120927 0200133 IN{TY} CMPB RO, #'Y JCHECK FOR Y
619 2025567 2P{34y BNE INIFN
620 JDEFINE THE ruucv;on

021 082569¢' 210190 INIDF| mQv R#
622 002562' 162708 ©2PeP0RG sys ABLES RO
623 0202586 23109024 MOV RO,(MN JPLACE ADDRESS [N TABLE

624 0292%73¢ 02312323 INIMVE mOv (RI)&; (R

62% 092572¢ 223369 090902 CHp Ry, 2R3
626 002576 193774 8,0 INIMY

627 022600 26270% 080010 ININXY) ADD 848,R9

628 Q26047 723427 Qp0OR006 CMP R4, 8T SEND
029 092610/ 10{719 8,08 INILP
630

633 }SAVE Y0P OF BASIC
632 002612/ 212187 175362 INISAV) MQV R1,USRAREA
633 JMOVE USER AREA TQ TOP OF 8ASIC
634 002616¢ 2312702 001670 MOV SYSR,R2
635 0P2622' 2122083 MOV R2,RS 1COMPUTE RELOGATION CONSTANT

636 002624¢ 160123 sy8 R,R3
637 002626' 228227 082214/ MOVLP] CMP R2,#USRCODE
638 392632' 103009 BWIS MOVOON
839 02026344 01222%¢ MOV (RIA)*iRLIS
640 392636¢ 00(77% 8EOC MOVLP
641 0202649' 160344 sys R e (RY) JRELOCATE NONeZERO ENTRIES

042 0B2642¢ 295723 TS7 (Ry)e
643 2026441 290770 BR MOVLP

644 MOVOON}

045

367

-
3
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YT}

047 PINITIALIZE USER AREA ,
048 082646/ 016724 000912 MOV WIGORE, R4 JR4 1S HIGHEST ADOR, [N €ORE

649 992652¢ 16270¢ 0POI0D sus 300,14

659 00926567 216705 175116 Mov USRAREARS
051 2092662/ 210468 0POPERC MOV R4,LIMIT(RS)
052 0026667 162704 0OPPLI4 sys #334,R4 JPOINTER SPACE
653 002672' 210405 02909006 MOV R4,POL (RS) JBASF OF STACK

654 2026767 162724 0PPOREG sus #3STKYZ, R4 JMAX, STACK S|ZE
5% 002702/ 210946% 0e00006 MOV RQ.ARRAYS(RS) INIEST ARRAY STOR, (0OC
036 002706! 362704 Q290040 ADD TR
€57 992712! 2310469 200000G MOV nd.ro§xzzsnsa

058 002716! 0912765 03233% 0008006 MOV 932333 ,RNO¢L(RS)

39 092724 2312765 1632%% 0Q20P006 MoV 8463291 ,RNB2(RS)
1Y)

0631 10TALQGUE YO SEY up TERMINAL TYPE .
662 092732/ 30%00% ASKSER} CLR

06y 292734/ 304367 090312 JSR a;,rnnsc
664 292749/ P19 912 212 BYTE 19,12,42
065 292743/ 106 0951501 220124 +ASCI1 fFAST SER YERMY!Y

802758' 042923 020322 042524
892756/ 0246522 8”77

066 0BP276%¢ gos ' OYTE 8

067 +EVEN

068 927627 294767 020E3L4 JSR PG, ROANS

069 202766 120027 00B1LE cMPB RO, #'N
079 992772 28{4%Y 8EQ ASKDON

€71 082774/ 120027 @©00131 cMPB RO, 8'Y
6723 203008! 20(3%4 ONE Asns:n
¢73 203902/ 29520) INC

74

79 003904/ 004367 0080242 ASKLAL an ni.rungc
676 0203919/ 919 912 'BYTE 15,12
977 003012/ 0240514 030003 024049 JASCIT 1LA32 (3P0 BAUD)!

003320/ 039063 020000 0409502
083926/ 242129 237483

¢780 293032/ (L] BYYE @

679 093834/ JEVEN
089 (O3034¢ 204767 200242 JSR PG, RDANS

601 0203949/ 120027 08013% cMPE RO, 8'Y

002 293944/ PP{432 (14 ASKOON
03 003946’ 120027 00011 cMPe RO, 0'N .
684 0093052' 2943%¢ ONE ASKLA
::: 293054/ 203203 INC Ry

687 B039%6! 204387 0200179 ASKVT] JSR RY, PANSG
088 0093902/ 813 912 8YTE 19,42
689 093964/ 232126 032460 0240490 JASCII 1VYPS (>s0a8 BAUD)?!

B03072¢ 33647¢ 339806 020060 :
003100! 240902 042125 P3I749%

690 203106/ goe _ \BYTE @
693 s03118/ EVEN )
492 003119¢ 084767 000166 JSR PG ROANS 37
693 003114/ 120027 02983133 cMPB RO, 8'Y
694 0203120/ 29{40¢ BEQ ASKDON

-
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693 083122¢ 129027 0209114 CMPB RO, #!N
696 003126¢ 2P{393 Nt ASKYY
697 093139' 000709 8R ASKSER

698

699 2023132¢ 02319322 ASKDONI MOV Ry R2
709 003134/ 29412 8EQ FILLOON

781 0@23134' 206323 ASL RJ
702 003149' 060322 ADD R3,R

703 203142/ 262702 Q03393 ADD -r:LLIa.Rz
784 0233146/ 3310903 MOV R5,R3

706 003154/ 112223 Move (R2)*, (R3) &

}
795 0983459/ 8637!% 0000996 ADD sFILLGO,R3

787 0093156/ 132223 MQve (R2)4,(R3)s
708 0293169/ 112223 nova (R2)&, (RS)s .

709 FILLDON

748 JPRINT our Ir uscn FUNCTIONS LOADED
711 203162¢ 303737 000046 TSY #44
712 2833186/ 294414 BED Nousn
743 0931701 904367 290836 JSR nq.pnnsc

716 203374/ 018 P12 P2 ,BYTE 15,12,12
715 083377/ 125 042923 020122 ASC11 ouszn FNS LOADED!

P03204/¢ 34?155 020123 047514
032127 242121 042105

716 083218/ 920 ,BYTE 2
14%4 203220/ +EVEN
718 ] NOUSR}
749 2383220’ Q204307 000026 JSR R3,PRMIG
720 003224/ 919 212 242 BYTE 19,12,42,0

ges227/ pog
724 +EVEN
722

723 JICHECK 1F RNDL LOADED
724 293230¢ 212792 2000006 MOV #TABLES,R2
725 303234 21220} MOV (R2)#,R3

726 023236/ 291423 BEQ NORND
727 003248/ 2602793 Q00014 ADD SRNDFN=RNQLFN,RS
728 293244 319312 MOV RI,; (R2) - JOEFINE RND ALSO
729 v NORND1
;gg 003246/ 200467 022209006 JMP START

732 ISUBROUTINE Y0 PRINTY A MESSAGE
733 P0932%52' 010320 PRMSGI MOV RY, RO
734 0OB3254¢ LP%73I? 1777766 PRLPI TS78 sHTPBe2
735 0203260/ 199378 8Py PRLP
736 02932602' 112937 0020006 MOVE (flfl)fi,"f?fl
737 293266' 391372 NE PRLP
738 Q03278¢ 230003 MOV RO,RS
739 0223272/ 2083203 INC Ry

740 3032747 2086283 ASR R
743 203276/ 206303 ASL RS
742 003300/ 200293 RYS Ry

743

744 ISUBRQUTINEG TQO READ ANSWER FRQM TELETYPE 5337/
74% 093302/ 009207 176492 ROANS| INC RAND ~

746 03306/ 198737 Q00R00G TS$70 sTKS
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747

BAS|CH

802

823

804

(TH]

806

807

MACX11

293312/

203314/
293329/

93324/
203338/
003334/
Pe3336/

P93342/¢

203364/

293366/
203374/

#93374/

P83376!/
P340/
003404/

003406/

203419/
093412/
203414/
Pe3416!
go3429/

003422/

203424/

003426/

PB3432/

293434/
Pa3436/

ge344p/

Po3444/
203446/

293453/
003454/

203456/
p@3460/

083464/
203466/
003479/

203474/
203474/
203509/

203504/

#93506/

803510/

PO3514/

2935167

293529/

03524/

p23526/

203539/

MACX1L

203534/

g23536/
ge3549/

Vel

100373

113709
ee2720

212067
204367

goe0029

216709

200297
EAMTY

293343/
poe

11

ITITH
200149/

200149/
pog236!
acgzo;

290234/
208324/

243523

898324/

003434/
240524

290434/

g09519/!
242914
2090519/
206574/
2954581
2008574/

200646/
044183

066!
904152/
247529

ep{152/
goL42g/

p42523
204428/
204566/
240526

Va2l

291566/
pe{679!
052123

292224/
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sPL
2000020 MOVE
177400 8lc

200004 MOV

177716 JSR

INCHI ,WORD
177772 M

TMPSTCK!
HIGORE] ,WORD

r‘LLYB‘Q.s

913 015 \BYTE

o4 0312 'BYTE

FNTAB|

g20104 1ASCIT

220323 1ASC1I

209116 1ASCII

20102 ASCILI

820116 ASC11

820193 L ASC11

822322 1ASCI

920123 1ASCTI

22107 ASC1]

2208114 1ASC1!
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WORD

g22122 ASCL!
FNTABE

ROANS
P8TK8¢2,RD
8377600,R0

RO, INGH

RJ, PRMSG

0

INCH, K2

P¢

#,43,13
PyPs4,12

RNOLFN

ONGEON|,

L ASA

AL

-

RND

SIN

SQR

ATN

£XP

A8S

INT

SGN

TAB

LEN

. ASC

. CHRS

POS

SEC

VAL

STR

3STA

.
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TABFN

TABNUL

)

TRYGOR

USR

VAL

VALY

$STKSZ
RPAR

MACX1Y

gogL48nR
ssesea §

gO3132R

20P092R
ssedee §

P09964R
2OGSO4R
ssseee §

svasas §

BOP3I2BR

201562R
sesses G

PR1670R

BO3IS44R

082434R

PB82444R

P02402R

O02004R

asesee

ececes §

P02224R
seesen §

JOL25AR

gR40972R

B03254R

PO9P74R

J00892R

P92B52R

X000083

(YYYTY

snecee

veal

ERRORS pgTecTep! o

22sMARS7S 15|48

ABSFNE DUB234R

ARRAYS s ascces G

ASKLA 293Q24R

8L s 0040

OECCOR @@2214R
ERASCS P2@579R

ERPOSA PO1L42R
ERANDA QROL34R

ERSEGA P2BL4LPER

ERSTRA 201468R

ERVALS PB1556R
FILLCO s seesss G

FNNAMY PB2324R

HWICORE @O3J6¢R
INJOF 202360R

INIMY go297¢8R

INITY 202%52R

KBBYFY s gO2020R
MAKESY & eoseae G

NQRND PPI46R
OPRATO = sesses §

POSF 901124R

POSF2 POLL26R

POSTRY J0L834R

PRMSG PR3 2%52R

RNOFN SEBPLHR
RNDY s eneegs

RO sX0800080

R¢ *X000004¢
SEGFNE D03 420N

SEGANG B91312R
SEax PULAPAR

SGNFNE BOBI24R
sp “X309006
STRENE PO3L678R

TABFNE 202436R

TBLIEN & esnceen G

TPBENS = ORZP73IR
T4 s esteeass G

USRARE 209008RG

VALCE BOLIZ4R
VALR PB146OR

STPESZ = QpoOB2P
' 3 JOIB44R

22uMARe7I 15145BASJCH MACX11 voal

RUNSTIME] 18 SEGONOS
CORE USED) 3IX

PAGE 17e¢

ABSINY

TARS

TABLES

TKS

;P.ffll

1e
USRCOOD
VALFN
VALX

SULNSP

PAGE 17e5

PORLT4R

Ullsbflfl
PO2742R

J03646R

989226R

900642R

8811 46R
PBRLIOR

PBL43 4R

CAL604R

8 tacees §

BOJL02R

vg2%28R
8 %esees G

PI2442R
PB2600R

8 Gaceea

POD4 ISR

P02646R
PE3220R

sxpeane’

86 46R

BELLL6R

PO0734R
PEL7008R

BAPL4OR

s esgeen G

sXPogoy
sx00p00%

P8L2%6R

PaLI¢OR

PBL232R

080276R
9 Sneeds G
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ABSFN 129» 774

ABSFNE 1388 795
ABSNT 125 129

ABSx 126 128 139 132 1359
ARGB 4 164 229

ARRAYS 33 695
ASCPN 2L 787

ASCFNE 226 788

ASKDON 872 682 694 699

ASKLA 8758 604
ASKSER 6624 672 697

ASKVY 687 696

BASICH 764 563

8L, 738 189 428
CHRFNE 240 794

CHRSFN 229 799

COLYMN 37 173

DECCOR 5498 554

ERABSA 124 1360

ERABSS 123 137

ERASCA 212 217 219 2248

ERASCS 214 225

ERCHRS 234 2398

ERLENA 198 203

ERLENY 197 2068
ERPOSA 245 249 293 3200

ERPOSS 247 2%% 23¢ 3240

ERRARG 38 116 136 158 F{ 1] 224 320 392 439 463
ERRM] X 38

ERRNDA 89 1144

ERRNDS 82 119 -

ERRPOL, 38
ERRSYN 38 149 137 199 189 206 229 239 321 393 438 464
ERSEGA 327 33¢ 339 392¢

ERSEGS 329 334 3e3 3938

ERSGNA 143 1504

ERBGNS 148 199

ERSTRA 445 4638

ERSTYRS 447 4040
ERYABS 166 189

ERAVALA 399 432 4398

ERVALS 404 4344
EVAL 39 79 129 142 194 1L 244 248 2%2 326 339 337 398 444

FAGL 37 112 124 127 133 147 156 198 229 298 348 333 355 476
423

FAC2 37 113 129 134 134 149 15° 168 199 223 224 222 232 237

260 262 317 334 360 407 42¢
FILLEO 33 785

FILLOO 729 7094
FlLLT8 703 7998

FNEND 4660

FNNAMY 604 608

FNNAMZ 629 6094
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FNTAB 589 7634
FNTABE 600 8059

H]CORE 560 648 797#

1FPMP 44 559
INCH 759 7524 753

INJALL s8¢ 5894

INJOF 603 624H

INJFN 593 5994 019
ININD 565% 583
INILP 5924 596 829

INIMY 0244 626

ININXTY 617 627w
INISAV 576 599 60y 6329

INIT! 579 5828
INLTY 615 6140

INY 39 25¢ 332 339

KBBENY 521 5284

KBBFHY 508 52049

KBBYF Y 520 522 523 524 5264

WENFN 194¢ 784

LENFNE 287 789

LiMIT 35 65¢
MAKESY 39 189 235 375 450 499

MOVOON 638 6448
MOVLP 6374 640 043

NORM 42 422

NORND 726 7299

NOUSR 712 7184

NYMSGN 41 459

ONGEON 5538 say

OPRATO 39 114 139 1% 204 223 319 437 ‘
PG 724 79 129 142 164 180 194 211 229 235 244 248 252 2%4

326 339 332 337 339 375 398 420 422 444 450 455 459 5%5
574 613 068 680 692 754

PO 3% 653
POS]ZE 35 637 :

POSF 259 26¢ 267 276 278 307 3408

POSF2 301 37#

POSFN 244n 793

POSFNE 3224 794

POSFST 295# 299

PQSNO 309 3128

POSNXT Joew 314

POSREM 296 3038

POSTRY 2974 314

POSX 265 2699

POSY 273 2094

PRP 7348 73% 737
PRMSG 565 585 686 663 67% 687 743 749 7330 753

RD 65 84 83 86 87 90 93 93 98 97 98 172 1m8 146

152 154 135 184 183 184 189 236 237 257 262 266 2758 277
292 299 3o9 347 344 353 393 388 363 385 378 379 384 389

403 404 L1 B 443 444 426 428 433 436 575 578 5R2 614 618

377



621
750

Ry 869

429

Re 67#

112
278
313
411

637

R3 YT

283

366

606

782

740

L0 698

648

"3 789
168

262

407

627
RAND 502
ROANS 574

REXP 194

RNDY 43
RND2 43

RNOFN 83s
RNOFN2 849

RNOFNE 117
RNDLFN 79¢

RNORM 99¢

RPLYS 94
SAVGHA 41

SEGFN 3260

SEGIFNE 3948
SEG|, 348
SEGLP 388y

SEGNUL 346

SEGR2 364
SEGRNG 359
SEGTY 398

SEGTYR 397
SEGX 391
SEGXP 345
SGNFLY 148
SGNFN 1420
SGNFNE 160¢

SGNPOS 154

SGNX 15¢

SOPRAT 39

sP 748

278
343

416

START 33
STPRO 43
STRFN 444y

STRFNE 4658

71 49
T2 4ap

T3 49
TABB 169

TABC 178

TABFN 1649

TABFNE 1909

TABLES 36

TABNON 176

TABNUL 178

TB{SEN 36

TXS 32

TMPSTC 554

TPB 32

TPBEN] 532

TPOF MY 327
TPBUF3 531
TRYCOR 551

USR 4749
VUSRARE 34
USRCOOD 483
USRU IN 482

VAL 42

VALCE 4268
VALFN 398

VALFNE 4408
VALJ 409

VALR 409

VALX 427

153

1 ComMmA 49
,RPAR 37

$K8esz 56

SSYKSE 44

sTPBSZ %52

SULNSP 62

238

199

284
3%2

418

{2

298
306

187

122

367

394

169

282

353

434

308

433

724

337y

650

202

328
144

674 684 683 693 69% 733

165 196 213 230 246 250
543 621 624 632 636 639

92 93 95 97 170 105

106 200 F{J1 203 218 210
289 290 2934 292 293 2ys
366 389 372 373 377 380
418 433 430 449 487 577

703 706 707 708 724 72%
96 99 104 129 106 111

2958 384 303 336 340 312
384 382 386 423 454 452

636 644 662 6463 673 675
707 708 743 749 72% 727

549 557 558 560 599 598
683 654 659 656 687

124 127 12v 133 133 134
199 203 229 224 222 232
306 328 347 348 333 334

433 454 458 589 592 594

659 637 (Y]] 659 704

692 7458 747

398

174 173 175 177 181 200

F{ 1] 288 293 303 Ing 312
372 374 377 378 379 380
433 434 439 448 4%y 457

454 458

ggg 527 528 $37 5384 539

168 196 213 230 255 Je@

6720

215

313

392

458

542»

03

328

042

ire

222

3r3

SA3

6r2

2re

369

545

687

733

616

149

360

604

233

316

4n3

460

755¢

446

748 749

335 348

129 110

234 269

3M8 312

38% 419

634 535

a8y 282

363 385

585 . 592

699 704
738 739

623 4728

155 196

258 28y

373 426

675 625

236 2t4

333 334

478 442
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)} BASIC/PTS PART2erPnP

: BECeile PTBAsARA2
: COPYRIGHT $973
DIGITAL EQU]PMENT CQRPORATION
MAYNARD, MASSACHUSEYTS d(7%94

11134 PAGE 2

) BAS]C SOURCE FILE #9

| S8AS © FPMP POR BAS|C
$84Ssy

CNOS28¢
CNDS3sg
CNDSL8ay

CNOS20s1
CNDS27s1

CNOSSdnl

1GLOBL ERRFPY ,IFpMp

lxNXYlALIZE FPMP ROUTINE

Py
' IFOF FPY

' WORD 170427 JILOFPS ¢1p00

WORD 19000
s ENOC
RYS PC

IFPU ERROR INTERRUPT ROUTINE
ERRFPU}

JFOF FPY

(WORD 170427 ILDFPS #4200
{WORD 1000

JMP PSERVEC

+ENOC '

' [PNOF MIN
CNOS3I7ss
CNOS3I98}
CNOS41sy

«ENDC

PRIV IEEINIBREII

JFROM WERE QN THI§ 1S THE SAME AS PpMp’,pTX
PIISIBIIIIEIBIIIEI

JPROOUCT COOE DECoslaNPPMACAS|A
JCOMPUTER POPeqy
JCONFIGURAY]ON PAPER YAPE CONPIGURATION IS MINIMUM
| t¢2 WORDS MEMORY

ISOFTWARE REQUIREMENTY PAL#134S (QR MACROe%Y)
} LINKel(S (OR LINKeil)
JPROGRAM NAME rPnP-II
JVERS]ON VERSION LEVEL ¢
} PAYCH LEVEL A

JOEZSCRIPTION FLOATING POINY HAYH PACKAGE
} PLUS TRAP WANDLER

) (FLOATING POINY SUBROUYINE! TAKEN PROM
) D0Sedy FORTRAN ]VO
JAUTHOR Ey PEYERS {TRAP HANDLER & PACKAGE
i ' INYEGRATIOQN)
IDATE AYBUS?, (972 32;/
} COPYRIBHT €972, DIGITAL EQUIPMENT CORP';

) MAYNARD, MASSACHUSETTS 24754
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(Y] } 'CSECY
66 +JFOF SINGLE
87 CNDS29¢

68 CNOS3Iay
89 CNOS 48y
70 CNDS 68y

71 CNDS 188}

72 CNDS2293

73 CNDS 3284

74 CNDS 378y
75 CNDS 3884

76 CNDS 398}

77 CNDS418}

78 CNDS448}

79 CNOS468y

1] ,ENOC _

83 JPOF 18] 1
82 ENDS1s¢

83 CNDS%ud

8¢ CNDS 3993

8% CNDS 138y

86 CNDS 48y

87 CNDS159ey

88 CNDS1693

89 CNDS198y,
90 CNDS 2854

91 CNDS45ny

92 CNDS4Tn}

93 LENDC

94 +IFOF SINGLEIOOYBLE
95 CNDSBsY

96 CNDS9sy

97 CNDS3isg

98 CNOSA28Y

99 , ENOC

100 ,JFDF CND$38

101 CNOS2s4
1082 CNDS183%
193 CNDS288%

104 CNDS218)

105 CNDS 303}

106 CNOS 328y

197 ,ENDC
108 ,1PNOF PRy

109 JIPDF CNDSI|CNDS281CNOSI?|CNOSIO
119 LITITHY CNDS 23y
111 200901 CNDS1894

112 280901 CNDS3d0}

113 ,IPDF CNO$3?

114 200001 CNDS sy
115 ,ENDC

116 s ENOC .

117 JIFDF CNDSLOICNDSL3|ENOS{S5ICNDSLY
118 GNOS1sd

119 CNDS168]

FPMPL1 MACX11 V@21 23eMARe73 11134 PAGE 2s2

120 CNDS28s1

121 CNDS33sy

122 ,IFOF CND$13

123 CNOS11s}

124 ,ENDC
125 ,ENOC

126 ,JFOF CNDS3|CNOS{g

127 32009} CNDS278}

128 (ENDC

129 ,IFOF CNDS191CNDS20
130 280004 CNDS278%

131 000021 CNOS 3581
132 ,ENOC

133 JIFOF CND$i6
134 

CNOSisy

135 CNDS1681

136 ,ENOC

137 \JFOF CNDS4}
138 0000d1 CNDS 284
139 092993y CNDS18s}
140 ,ENOC

143 ,ENDC
142 ,IFOF CND$23

143 CND$278)
144 CNDS33sy

145 ,ENOC

146 y1FOF CND$221CNDS26
147 CNDS 3581
148 ,ENDC

149 ,1FOF CNDS3Y
150 200004 CNDS33sy
154 ,ENOC

152 JTITLE TRAPRZ
153 ,JFOF CNDS42
154 ,GLOBL TRAPM;SERR\
155 RENXD

156 RysX
157 R28X2

158 R3InK3

159 ResX4

160 R58K5

161 SPuX6

162 PCax?
163 TRAPH| BIC #17,2(8P)

164 CLR «{SP)

165 MOV RS, w($P)
166 MOV Ré,w(5P)

167 MOV R3e (HP)

168 MOV R2,(3P)
169 MOV R e(SP)
170 MOV RO, e(5P)

171 MoV 20(5P) RS

172 glcC #20,R3

174 MoV 16(SP),RY

3EA

283
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178 MOV Ry, RS
176 MOV o{R1) R4

177 MOV R&, RS
178 8]C 8177790,R4

179 ASL R4

180 MOV TBLS42(R4)R4

183 ‘' BE® ERR§42
182 MOV R&,R2

183 8lc 81480002,R2

184 ADD PC,R2
185 PTS42) B]Y 840200 ,R4

186 BEG NADS 42

187 ROLB R3
188 BPL, PLMS42

189 4 8cC STKS42

190 MOV RS, RO
194 ADD (RB)eRD
192 UPLSa2) MQV R3.46(5P)
193 STKS42] MOV SFACS4246N5

194 TSy R4

199 8.y $T4S42
196 CLR RS

197 CLR o{R3)

198 TSY (R3)e
199 ST4842) MOV Y,e (SP)

200 MOV s{RB) 9{SP)
203 MOV e{R3),e(SP)

202 MOV w{R5),=({SP)

203 TSY R4

204 TR - 8Y6542

209 cMP (RD)#, (RO}
206 BR 072842

07 5T6$42) ADD #8, ,RY
208 MOV -(‘O),o(SP}

209 MOV o({RP) 9(SP)

219 0725421 MOV o{RB) w(SP)
'3 %1 MOV o{RB)o (SP)
212 MoV IAORIQZ,RQ

R JMP oR2
214 ADRS42) ,WORD 2
215 MOV #FACSA2,RS

216 MOV (SP)&;(RS )@
217 MOV (SP)e {R3)e

218 MOV (5P)¢; (RS}
219 MOV (SP)* (R3)e

229 REYS$42) MOV oPC,RP

22} MOV 87 ACS42,RS
222 TSY (R5)e

223 8L7 NEGS42
224 8GY P3S4
22% 187 (RS)e
223 BNE PLSS42 :
22 TSY (RS)e 2
228 BNE PLSSeR 38 /
229 TSy (RS)s

TRAPD2 MACX11 veal 23eMARe73 11134 PAGE 2»4

239 BNC PLIS42

2331 CLR RO
232 NEGS42) NEG RO
233 CHMPS42) 818 P8L77776,28(SP)

234 PL9S42) TSY R®

235 cM{S42] MOV (§P)e,RD
236 MOV (§P)e,RY

237 MOV (SP)e R2

238 MOV (SP)e R3

239 MOV ($P)e R4

240 MOV {SP)e RS

24} TSY (SP)e
242 o RY1S42
243 8P| RT2842
244 MOV ($P)e0 (SP)

245 MQV (SP)Ye,6(SP)
2646 cHP (SP)®, (SP)s
247 RT}

248 RT2842) MQV (3P)e,2¢{SP)

249 MQVv (SP)e,2(SP)

259 RT1S421 RTY
253 NADS421 JSR RS, 0R2
252 MQV (PC)&yRS

253 (WORD FACSHR

254 MOY RS, (R3)e
259 MOV Ri,(RP)e
256 MOV R2,(RD)e
257 MOV R (RI)e
258 8R REYS4R

259 PLMS42}) BCC STME62
260 MOV RY,RQ
263 T8Y R4
262 ] 4 PLLS42
263 ADD TYLL
264 8R yPCse2
265 PLI{S42}) CMP (RS)e (RS} e
266 8R UrCSe?
267 STMS42) MOV SP,RO
268 ADD #22,R0

269 INC 14(SP)
270 TSY Ré
273 ] 4 STKSe2

272 NEG L4(SP
273 BR 3L
274 ERRS42} CLR R

27% JSR RS, SERRA

276 8R ERRS 42

277 FACS42| WORD 9,8,0,9
278 +JFOF CND$#

279

280 CMRS421 MOV SCARSA2,R¢

284 P SCMR
282 CARS42) ,WORD o8 358
283 pls OPL77778,24(SP)
284 CMP (P&, (SP)a

~
—
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BR cMesee
+ENOC
« 1FOF CNDSY

CMDS42| MOV 8GAQSe2,R4
JHP SCMD

CABS42) ,WORD CHFPS4A2

PMODER 42200

OMODE=L28000

T8 $42) ,WORD 010,0,0,0,8,0,8
WORD 2,0

' IFOF CNDS2

,WORD SAORePTS424PMODE
,HORD $$BRePTS424PMODE
+ENOC
« JFNOF CNDS2

,WORD 2,0

+ENOC
' 1IPOF CNDSY
,HORD $SADDePTS424PMODESOMODE

JWORD $$B8DePT3424PMQDELDMONE
,ENOC

L IPNOF NS

,WORD 2,0

yENQC

,IFOF CNOSS |
,HORD CHMDS42ePTS424PMODEFQOMOOE

1 ENQC
+ J7NOF CNDSS

,WORD ©

(ENOC
1707 CNOSS
(WORD CMRE42ePTS424PMODE
+ENDC
, [PNOF CNDS®

,WORD @

LENDC

JWORD B

,IFDF CND$3@

,WORD SMLRePYS424PMODE
+ENOC

, IPNOF CND$3®

+WORD [

,ENOC
,170F CNDS2¢

JHORD SMLDePTS4246PMODE+DMOOE

LENOC

, 17NOF CNDS28
+WORD )

,ENDC
,1P0F CNDS1®

s WORD SOVDePTS424PMODELOMODE
,ENDC

, IFTNOF CNDS16

WORD 2

MACX11 V221 23eMARE73 411134 PAGE 206

1ENDC
«WORD 2
' 1FOF CNDS18

(HORD SQOVRePTS424PMODE

,ENDC

,IFNOF CNOS18

+ WORD P

+ENDC

1 JFOF CNDS4
JWORD AINTePTYS42

+ENOC

¢ IFNOF CNDS4

¢ NORD 2

+ENOC
(WORD 2,0,0,0,8,0,0

' IFOF ONDS37
s WORD SIiNePT1342,C0SePTS42

1ENOC
+ JFNOF CNOS37

s WORD 9,8
ENOC
JIFOF CNDSL3Y

+WORD DSINePT34240M0DE
,HORD DCOSePTS4240MODE

ENOC
+ JFNOF CNDS$33

s WORD 0490

ENDC
+JFDF CNDSJ?
s WORD ATAN=PTS42
ENOC

,IFNOF CNDS3Y

,WORD @
,ENOC

+WORD ?
: JFOF CNDSLP

JWORD DATANSPTS42¢0MOOE

1ENOC
+ JINOF ONDSYLO

,NORD @

ENOC
, WORD

LIFOF CNOS4Y

JHORD SQRTePTS4Z

,ENOC
, 1PNOF CNDS 4}

+WORD ?
) ENOC

LJPOF CNDS44
L WORD DSORTePTSA240MODE

(ENQC
¢ JFNOF CNOSL¢

+WORD P
ENDC

,17P0F CNDE3Y

3¢k

s¢7
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399

396
397

398

399

T

403

82

3
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459

453

452

53

454

455

456

457

458

459

460

463

462

463

464

46%

466

467

468

MACX1L V02! 23eMARe7I 11134 PAGE 2e7

'WORD TANWePTS42

+ENOC
+ IFNOF CNDS38

,WORD @

+ENOC
+I70P CNDS29
'WORD EXPePTS42

« IPNDF CNOS29
[

CNOSLY
WWORD DEXPePTS4240MQDE

« JPNOF CNDSLY

]

,170F CNDSS

'WORD ALOGePTS42
+WORD ALOGLPePTS42

1 ENOC
+ JINOF CNOSS3
|“°R° GC’

+ENQC

JFOF CNDS10
1WORD OLOGePT$4240M0QDE
+WORD DLOGLA=PTS4240M00€

« JPNOF CNOS1W4
8,0

¢ WORD 2:,0,090,0,0,0,0,9,8
NS 44

+WORD SLORePTS4A24PMODE

« JPNOF CNDS 44

]

CNDS4Y
1WORD SLDO=PTS424PMODESDMONE

+ IFNOF CNDS45

¢

CNDS4¢
(WORD S§TRePTSA24PMODE

I7NOF CNDS4e

']

JFOF CNDS47Y

«NORD $STDwPTS424PMODEOMODE

+ENDC 378+ JINOF CNDS47

0

MACX14 veas 23eMARe73 11134 PAGE 208

$S801

$AB0)

$ADD

.HORD 'l"’

' TITLE SADODY
CNODS1L

yGLOBL SADD,3SBD,SERR

SIGNSsD,

MQEL77304

NOR=377342

LSHBL7734¢
ASHS177346

Foaxo
ADD si008008,03p
JPOF PRy

s WORD 470043
tWORD $72426
(HORD 472826
JWORD 474046

JHP (R4

LENDC

VIFNOF FPU

MOV Ré,e(3P)
MOV R3,e(§P)

cLR «(8P)
CLR R4

CLR n3

AgL 08P}
ROL cyism)
RO, sL(sm)

ROL AL (SP)

a1ss ALel(§P), R4
L1 %-] ALESY
ROLB oSP

ASL PZ(SP)

ROL cgtLsP)
RO4 B3(3P) —
RQL AS(8P) :8188 A2¢4(§P),Re ST
BNE AQNS3 :



SADDOB5 MACX1Y

SADDDS MACX11

o6p

36}

voal

veai

ZJIHA.'73

239MARS73

1113¢ PAGE 209

RORS o3P
ROR Ad(SP)
ROR 83(SP)

RQR 11514
ROR 0L(5P)

MoV ALISP) A2¢(8P)
MOV 8LisSP) ,B2(8P)
MOV CL(SP),C2(8M)

MOV Di(sP),D2(sP)

AL2sy) T8Y (3P)e
Jup oyrsy

ASNSL1 ROLB S{GNSe(SP)
move 8L,A204(SP)

Move BloAL94(SP)
sye R4,RS

867 EXASY
MoV AZ{SP),RO

MOV 82(SP),RY

MOV Ce({8P),R2

MQVv PR3P) ,RS
R SCKSY

EXASLt ADD RY,R4
MOV AL(SP),RD

MQv 8L(SP),AY

MOV CL{SP),R2

MOV QL(SP) A3
MOV AZ(SP) AL{SP)

MOV B3(SP),81(8P)

MOV C2¢SP),CL(SP)
MOV 02(5P),01(8P)
SWAB ogP

NES ns

SCRSLi Cure SIGNSeL(SP)Y,05P

L] 4 44§$1
NES R3
AQC re
ADC R1

AQC RO

NEG re
ADC RY

ADC RE

NEG Ry

ADC R2

NEG RO

ZOKSLl TSY RS

eEe Srosy
SFYSLi CmP #e37 RS

sLE SFRsY
MOV ALISP) RO

MOV 81(SP),RY

MOV CL(3P)R2

MOV 04(3P),R3

#R NODSY

. SFRSL) CmP #e8, RS

]9 2 SR8%4

11134 PAGE 210

JFNOF MyLD1YV
CLR o($P)
TSY R

opL SFisL
coM o3P
ENOC

170F MULDIYV
TSY RO

JWORD 04746
ENOC

srPisy) Cwe seis, N5
! S1651
MOV R2,R3

MOV YL
MOV Rd, RY

MOV o§P,RY
ADD 816, ,R9

aNe SPys1

TSY ($P)e

aR 14131

JIFOF EAE

51.’1| CHP "3|R§

oLt S8AsY
MOV R4, 08P
MOV MO, Re

MOV R3,ORE

MOV R2,e(RY)
MOV R, 08 SH

MOV (R4)e R2
MOV OR4,RY

CLR oR¢

MOV Ry e(R4)
MOV RS, 08| 3H
TST (Ré)e

819 R4, R2
MOV Ry, 0R¢

MOV RO e (R4)
MOV R3,08A3K

MoV (RA)oRO
MOV PR4,RY

MOV (FP)o R4

" sross
ENDC

1 JFNOF EAEGMYLO1Y
SL6541 CMP se8,,RS

oLt S8ASY
ADD 816, ,RS

SLesL| AS, RS
RO, R2

ROL Ry
ROL RO

ROL 5P

OEC RS

8GY SL,88¢
MOV R2,R3

370
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SADDRS

613

$A0025

670

673
672

673

674

675

676

677

678

679

689

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

704

702

793

704

705

706

707

708

709

710

711

712

713

714

715
716

717

718

719

720

721

722

723

724

MACX1L V@21 23eMARe73 11134 PASE 2ei1

816541

S8ASL|
SRS/

SFOsyi

NODS11

NFLSL)

MACX11 VP21 23eMARe73 11134 PAGE 2s12

ouTsL

ovest)
OVRSY]

uTsSset

UNPSY|

UNDSY)

ZERSY

Svasyy

BT98Y)

MQv R34R2

MOV RO, Ry
MOV (SP)e,RE

BR SFOSY

1 ENOC
' [FOF MYLDLY
CMP #83,RY

BLE SOASY
MoV R4,88P

MOV RI,m(3P)
MOV Ry,R4

« WORD 873803
MOV R2:RS

JWORD 273449¢
MOV R2,R4

MOV RS,R2

MOV R3,RY

JWORD 373420

MoV R3,R3

MOV (SP)e;Re
BR Srosys

s ENDC
TS? (3P)e

ASR LT

RQR Ry

ROR R2

ROR RY

INC RS

8,7 SRASY
AOQ 0L(SP),R3

AQC R2

ADC RY

AQC R@

ADD CL(SP),R2

ADC R}

ADC RE

ADD BL(SP),;RY

ADC RO

ADD ALISP),RB

CMPB SIGNSe4L(SP),e3P
BNE Syssy
BlY RO, #4000

8EQ NODSY
ASR RO
ROR R

ROR R2

ROR RY

INC R4

SWAB R4

NE ovrsy
8188 RO,R¢
ROR (SP)e

ROR Ré

ROR RY

ROR Re

RQR R3
ADC R
ADC R2

ADC RY

ADC R4

BvsS OVRS$Y
a8cs OVRSY
MOV RE,A2%0e2(8P)
MOV Ri,B2¢002(8P)

MOV R2,02¢0e2(8P)
MOV R;:UZ‘U-Z{SP)
MOV (IP)* RS

MOV (SP)s, Re
ADD #9,.5°
JHP JLOL

TSY (§P)e
JvSR R?,SENR
ar +]'23 §1

,8YTE 3
BYTE 3

ST R¢

#G?Y NODS3
J3R R5,SEAR
B8R UNDSY

'8YTE 5
8Y7C L}
CLR R@
CLR Ry

CLR R¢
CLR RI

CLR oSP

CLR R4

B8R NFLSY
78T 9

86T 87934

geQ 278s4
NEG R3

ADC R2

ADC Ry
ADC RO

NEG R2
ADC RY

ADC RO

NEG Ry

ADC RO

SWAB oSP

NES RO

8LQ 2738ss

Rid' L4 EAE
B8 RB,8740

8NE 094514

MOV Ré,e({¥P)
MOV #HQ,Re

MOV R}, 0R4

3R



SADDP2S MACX1y

725

726

727

728

729

7380

SADDBS MACX1Y

815 0@00006/

816 000018/

817 oQPP12/
818 000014/

819 oPoR14/
820 200022/

821 029900268/

822 000032/

823 0200834/

824 0002367

825 000042’

826 000046/

827 000952
828 3000254

829 p200%6/

830 020062/

831 020066/

832 000Q74!

833 200102/

834 000104/

veal

veal

200000

2030993

200002

000093

¢oopo4

2090085 -

200006

2g0007

000229

008004

290006

000042

2902012

177302

177304
177312
177316
280000

62746

010444
008044

009902

20%003

206366

306466

156603
204574

106116

206366

208166

156602

20191¢

106016
206066

006066

216666
216666

2ee5%0

106166

23eMARe73 11134 PAGE 2#13

230MARe73 11134 PAGE 2wi4

100000

pgoeve

290004

goeped

#eee12

000019

1.1 1'2§3

200904

290006

200804 PEPOLP

200026 #P0012

ogepey

LTY RE,e2(R4)
CLR OUNOR

MQv OENORo (SP)

sys 49,08P
MOV Ry, OR4

MOV RO, e(R4)

MOV ogP,08 N
MOV (Ré)e,RD

MOV OR¢,RY

MOV RE,OR¢
CLm o(R4)

MOV OSP,0¥ SH

als (Re)o, R
MOV RY,ON¢
MOV R2,e(R¢)

MQV oSP,s SH

MOV (R4)+;R2
MOV OR4,RJ

sys (§P)e, 08P

MOV (§PYeR4

8GY NOOSY
8R UNPS3

(ENDC

89ASLy 81y RO, 8400

BNE UTSSY

DEC Ré

ASL R3

ROL R2
ROL Ry

ROL RO

BR 89481
218841 Sy8 88, ,R¢

1£3 R

BNE 271854

sua "Q'QR‘
MOV R

BNE 21231

sys TYILL

TS? 3

8EQ ZERSY

CRE ) R3,RY
SWAB Ry

SWAB R3

B]38 R3, RO

GLR R3
SR 87984

212841 MOV R, R32
~ CLR Ry

Zris1i SWAB R

CRE L RY,R®
CLRB L

SWAB R
8]se R2,RY

CLR8 R2
SWAB n3

81388 RY,;R2
CLAB Ry

BR aT9sY

+ENDC
+ENDC

«TITLE SADRE4

) JFOF CNDS$2
1GLOBL SADR,$SBR, SERR

ROgXE

R1#XY
R2e%2

RIBXS

ResX4

. RS9X5

8Pax6

PCeX7

S]GNSs?

ALme

BL86

82910,

ACS177392

MQEL77304
NOR®177342

ASHEL7731¢

rFoexo

SSBR1 ADD 8100000, 0§P

1POQF re
SAGRY +WORD 17800%

(WORD 172420
s WORD 172920
JNORD 174949

JMP ®({R4)e

ENOC
JFNOF FPY

SADRY MOV R4, e($P)

CLR o(SP)
CLR R2

CLR R3

ASL 8L(SP)

ROL ALISP)
988 ALe1(8P),RS

BEQ oyrse

ROLB oSP

ASL 82(SP)

ROL AZ(SP)

a1se A244(8P),R2

#NC A¢NS2
RQRS o3r

ROR AL(SP)

ROR 8L is?)

MOY AL(SP),A2(8P)

MOV 8L(§P) 82(9P)
B8R oyrse

A2NS2| ROLB SIGNSeg (SPY

354

355



SAORD4

83%
836

837

SAQRD4

899

891

892

893

894

895

896

897

898

899

900
991

902
903

904

925

906

907

908

909

919

911

912

913

914

915

916

917

918
919

920

921

922

923

924

925

926

927

928
929

932

931

932

933

934

93%

936

937

938

939

949

941

942

943

944

MACX1Y

P20110¢
pes116/

000124/
290126/
200130/

228134/

200140/

P00142¢

200144/

P00150¢

203154/

290162/
222179/

0903172/
200174/

200209

pR0202/

P20204¢

P00206!
200219/

220212/

P00214/

2909220/

p00222/
po09226/

p98232/

000234/

2089249/

gep242/
po0244/!
000246/

200259/

goo2sa!

290256
000260/

gR0262°¢

000264

ppB27e!
pan272!
0008276

po0320¢

0003041

2e0306¢

20310/

MACX1Y

gpe3L2/!

g09314/

903164

gge32g!
098322/

2003241

ga0326/

688339/
208332/

2003341

2883497

280344/

280346/

. poB3I52!¢

BPa3%4!¢

go0360!

00362/

000364!¢

090366

eP8370!/

2808372/

PPB3IT4!

PP8376!

pooeop"

og0402/

0OD4R4!

0PD406!

gon41p!

000412/
PP0414!

go0420¢

000424/

go0e26/

02430/

PPo432!¢

go2434¢

goo4eag/

pPD4asa2!
go0443!

P00444!

gPo44s!

goD45!

pB0452¢

000454/
00456

goD460!

veal

112766
112766

169302
203005

016400

0146683

P00415

268203

216600

216623

016666

016666

200316

209402

126616
001423
295433

285529

095409

295723

o04450
9227902

093409%
216600

016603

00456

022702

003433

0p%004

989720

10000}
085404

ge2702
00240%
010093
210400

962722

goeL42y

922792

PR3412

262702

20630}

ppeLoe

2064104

veal

ep5302

2083373
o10p@y

810420

203424

206200

op6p0Y

985202

202774

266620

266603

395500

126616

P21034
030027

001403

096229

206093,

225203

200303

0840292

150803
206016

006003

0P680Y

29552},

285583

182411

103410
910366
3109166
008726

12604

922626

000134

204567

200774,

2P0316

23oMARe73 11134

go000s 0298044
goop0) 0992203

290010

200012

g20004

pgopoé

000010 DPOOR24

PeeR1e 0PODRPS

20000}

177747

000004

80090

177779

177768

oop029

177779

200020

23eMARe73 11134

000004

o2000¢

TYLLEY

281000

28001p

00012

023600

EXAS2)

SCxs2i

ECKS21

SFts2|

SFRS2j

SFRS2}

SFRS21

NCPAS21

SRLS2}

sFLs2l

SFes2i

SFDs$21

NODS2i

STR$2)

ours2i

OVRS2}

sves2i

BY9S2}

PAGE 2045

Move
MOVE

sys

86y

MOV
MOV

8R

ADOD

MOV

MOV

MOV

PAGE 2846

pEL
BGY

MOV
MOV

BR

ASR

RQR

BLY

04,A2¢4 (8P
#$1,AL631(SP)

AZ(SP), ALISP)

B2(8P),B4(8P)
T

RS

SICNSeL (3P}, 05
EOKS?2

sros2
aEzs..nz

0#AC,R2

MYLD1Y
273002

EAESMYLOTY

‘. TR AA

Sros2

AL(SP),Re

BL(SP),RY
RO

SIGNS®1(SP)y,aSP

SyBss2

RO,sL000

NQDS?2

RS, A28 8P)

Ry,B2(SP)

(SP)e
(SP)e R4
(SP)®,(SP)

O(R4)®

RS, SEHR

oyrs?

3

4
RO

879s2
27882

®ENORRJ

376

377



SADRO4

945

946

947

948

949

95¢

953,

952

953

954

955

SADRZ4

984

989
986

987

988

989

998

991

992

993

994

995

996

997

998

999

1p29

100}

1902

1003

MACX11

pe0462/

LTTLYYX
P004790¢
ppeev2!
po0474!

200476/

o00509!¢

p00302¢
800504/

pee506/
peesip!
000512/
200516/

09520/
gees22/
200524/
pP0530/

090532/
g20333/
000534/
poes36!
280540/

MACX11

000542/

290844/

200559/
000554!

goosep!

po0%62¢

228566/

0005734
200572/
222574!

ggo6n2!
290610

2806412/
oe0616!
200622/

g00626¢

900632/

g00636/

000642/

200646/

200654/

000656/

020642/
20g67g/
200674/

veal

a3ep27
Jp1p1e

2p5393
oD6303

Jp6109

280773

205704

991415
00303

150400
199993

162703
290764

805703

003322
204567

vezal

I T T TT

02033

209002

200003

20900c4

LTI T
P20006

I T.IT1

I

e0020}y
000202

20002093

205094
0L650¢

912746

212746
324646

216446

231446
203534

096316

116666

112766
206816
212746

g12746

216646
216646
232746

m12746
006467

egop02/
2012341

eole06/!

002822/
gegv4s!
202322/

23aMARe73

008408

ooe010

pe3518

23sMARS73

990002

874030

137061

ggoove

gpeeny

2p0209

202363

040065

LT D

LEELED
2023083
340269

293232

goe7eQ’

00410096¢

0007344
goav4el
0pe0R6/

Po0R14

pooeny

geo00s!/

BRB744/

gg2322/

11134

11134

89482}

278824

uTess2y

UNFS21

UNDS2]|
ZERS2]

ALOGLD)

ALOG!H
L0GS3|

PAGE 2#17

MOV
ADD

BLE
MoV

MOV

BR 0

ENDC

817
BNE

PAGE 3

'TITLE

) JFOF
16L0BL
1FNOF

GLOBL
+ENDC

: IFNOF

eLoey

'

ROEXD

R{SXY
R2sX%2

RIEXI

R4EX4

RSsX5

SPsXé

pPCsx?7

Fosxo

48111

rFasy2

F3nxd

'« [FNOF

1 JFNOF
MOV
8R

+ENOC

CLR

MQV
MOV

MOV

eMp

MQV

MOV

BLE
AS|

MOVE

MOVS

ROR

MOV

Qv
MOV

Su6,08ASH

3585

RAS|C SOURCE FILE #i9

SALGDY

CNODS3

SERR, ALOG

SEAS

ALOGLY

Fry
SPOLSM,;SADN,SSBR, SMLR,SOVR,SIR

44

$8AS
oPC,e(SP)

LOGSS

«(SP)

2({R3);Re
8071030, (3P)

8137664, =(SP)

w{SP)e (SP)

2({R4)= (SP)

ERRSS
oSP

1(8P)42,(8P)
#200,4(8SP)

aSP

00023¢3,+(3P)

sRAD065 ,0{SP)
6(SP),w(8P)

0(SP),e(SP)

pOR2303,°(3P)
#049805,+(9P)

R4,SPOLSKH

S8OR, P33, SADR,SDVR

oyrs3, OUPsSs

SMLR REGSI, STKS3,S7KeT,STKSS

SHLR"‘DR‘,HLR'SADR.‘MLR'SADRQ’HLRQS‘DR

V
X

\
N

N



MACX1Y

70/

$ALGOY Y021 23sMARe73 11]34 PAGE Je}

2087022/ 09002¢! 8P2322¢ pROORG!
, 000718/ 092322/ opowoe!

103

1038 200714/ 0907721 202334¢ 29ip20! JWORD SCLS3.SIR PL288,8M R
e00722' 002322/

1239 000724/ 2000026/ 291832/ JWORD SADR,EX]SI
1049

104y 0P0732¢ 092322/ ooLed2! JWORD SMLRyEX]SI
1242 020734' 2312609 REGS3| MOV (§P)e,RE
1243 02208734/ 012603 MOV (SP)e RY
1844 2037497 212702 0BL116! MOY SCONSJed,R2
1845 000744/ 200402 8R STcss
1046 0007467 310146 STKS3§ MOV Ri,o(3P)

1047 020750! 010844 MOV RO, w(SP)
1048 000752/ 234246 STESSE MOV o{R2) 2(SP)

1049 0203754/ Q214246 MOV o{R2),e(SP)
1090 0Pa7%56/ 299134 JMP ILIRL
105y 000769 212666 020012 UPS3t MOV (SP)e,42,({8P)
1052 020764/ 32666 000012 MOV (§PY&,48, (8P)
1053 000779¢ 089134 JNP P(R4Ye

10%¢ 000772/ 283046 SCLS3t CLR {SP)
1059 002774/ 156616 0209904 g188 6{3P) 08P

1056 001909/ 162716 000200 sys 8200,08P
1097 0031004/ 000134 JMP SiRe)e
1058 001206/ 016646 0BOPO2 DUPS3) MOV 283P)= (SP)Y

1059 291912/ 316648 0200002 MOV 2(SP) e(SP)

1069 001216/ 200134 JHP S(Ra)&
1063 0024229 2127¢¢ 071039 PLESIT MOV 8074230, (8P)
1062 001024/ 012746 040063 MOV #040004,9({SP)

1063 0201239/ 200134 . JMP P(R4)e
1264 QP1232' 129366 0QP0P05 EX1s3§ Ofg8 s{SP)
1065 001936¢ 29240% 19 s3
1066 0201049/ 012746 05973} MOV 8099734 ,«({8P)
1967 BB1044/ 012746 0837736 MQV #037736,0(3P)
1068 001050' 200134 JMP o(R4)¢
1069 2019527 812600 LGPSI| MOV (3P)+;RY
1270 D21054! 812603 MOV (SP)e, Ry
1974 004256/ 299726 787 (§P)¢
1972 201068 29020% - RTS8 RS
{273 004962! 262706 000016 ERRS3} ADD 834,,%P

10764 001266/ 204567 223144 JSR R3,SERR
1079 0201872' 200203 RYS R3
1076 001074/ poe ,BYTE ¢
1077 201275/ 912 BYTE 49,
1078 ,ENOC
1279 ' 1FOP 44"
10689

108} ' IPNOF SBAS
1082 ALOGLS) MOV oPC,RA
1083 8R oc Loass

1084 'EN

joes 400
1986 ALOGY R R¢

1087 L06S3y SETYF

1088 SET!

SALGE3 MACXLi V@2L 23sMARe?3 11134 PAGE 3e2

1089 MOV #rCO33,RO
1299 LOF ®2(R3),F2
1991 cFece

1292 BLE ERRSJ
1093 SYEXP F2,R¢
1094 LoClir R3,F3
1295 MULF (RO)&,F3
1996 LOEXP #R,F2

1997 LOF Fd,FL
1098 SysF (R@),rF2

1299 AQOF (R8)&,FY

1109 oyvr Fy,72

1101 Lor F2,Fy
1102 MULF PL TS

1103 MOV #3,RY

1104 . Lor (ROY&,70
1105 XPOS3I MULF Fy.,F0
1106 DEC R

1107 ADOrP (RO)o,rD
1108 8GY XPD$3I
1409 MULP Fa,re

1110 ADOF (RO)&,FO

1111 ADOF F3,Fo
1112 TSY R4

1113 BEQ LGTs3

111¢ MYLF (RO)¢,FO

1115 LGTSI) STr FB,e(SP)
1116 MOV (SP)e RO

1117 MOV (SP)Y®RY
1118 RYS R?
1119 ERRSS} JSR RS, SERR

1120 RTS RS
1121 ,BYTE ¢

1122 BYTE 10,
1123 rcos3y ,WORD 240063%,9731230
1124 JHORD 04006%,0802363
1125 (ENDC

1126 001876¢ 337632 016525 «HORD 23763%,014%28
1127 204102+ 337714 120036 JMHORD 23771¢,1202036

1128 0291106/ 249352 125332 (WORD 240825%2,125332

1129 291112/ 240408 02090000 CONS3I (WORD 2404020,000800

1138 ' [FOF FPY

1131 JWORD 137663,071038
1132 (WORD B37736,29573%

1133 +ENDC

1134 ,ENDC

113% JTITLE SANTOY

1136 , IFOF CNOS¢

1137 «GLOBL AINT,SINTR
1138 200000 RO®XD

1139 2008034 RLEXS
1149 900002 R28X2

1143 200003 RInKS

1142 200004 ResX4
1143 0000085 RSeXS



SANTO3 MACX1L V021 23eMARe73 11]34 PAGE 3Je3

1144 2080806 SPeXé
1149 T M ({1114
1146 177304 MQeL77304

1147 177344 LSHEL77344¢
1148 200000 rFoexg
1149 I T.I'I-3Y Faexy
1450 yIFOF FPY
1154
1152 1 JPNOF- 3BAS

1153 AINTI JWORD 47800}

1154 «WORD 372479,2
1155 (WORD 174467,24

11%6 JWORD 174440
1197 MOV (§P)o RO
1198 MOV (SP)e,RY
1159 RTS RS

11680 +ENDC
1161

1162 SINTRI WORD 170003

1163 JWORD 472426
1164 (WORD 174467,4

1165 (MORD {74440
1166 JMP 0(Re)e
1167 ONES4| ,WORD 240208,0
1168 : +ENOC
1169 | JINOF PPy
1170 0931116/ 023163524 000092 AINTE MOV 2{R3),Re
1171 9941122/ 011408 MOV OR4,RP
1472 001124¢ 016431 02p8082 MOV 2{R4)NY

1173 094139¢ 919702 MOV PC,R2

11374 901132! 0299403 BR AlLse
11379 0294134/ 2890023 SINTR{ CLR r2
1476 004136/ 0312600 MOV (SPYe, RO
1177 9224148' 012603 MoV (§P)o Ry
1178 004142! 210993 Al{S4) MQV RO,R3

1179 0041447 306103 noL R
1180 0201146 129003 CLRB Ry
1183 991159/ 000303 SWAB RY
1182 091152/ 162703 0028330 sye 8239,RY
1183 0011%6' 202029 8GE ONES4

1184 0203169¢ 222703 177798 CMP TETLE
14885 001164/ 292403 8.7 SHPS4

1184 001166/ 29%900 cLR RO
1187 00417¢8! 393g0} CLR Ry

1188 094172/ 000412 #R ONES¢

1189 001174' 010346 SHPS4] MOV R elSP)
1199 IPNOF EAB&MYLDIY
1191 0201176’ 206209 RORS4| ROR RE
1192 091200' 20690} ROR Ry
1193 004202' 299203 INC n
11;; 304204/ 002774 R RORS 4
11 801206 212603 MOV (§P)&,RI
149¢ 0201219' 0206303 ASLSA1 ASL Ry Z—/d}
1197 001212¢ 00961029 ROL no
1198 0201214/ 20%203 INC R3

» oo SERED,

SANTO3 MACX14i V@21 23eMARe73 $1134 PAGE 3e¢

1199 001216' 002774 8LY ASLS¢
1200 ,ENOC

1204 JIPOF EAE
1202 MOV MG, R

1203 MOV RY, MRS

1204 MOV RO, e(NI)
1209 MOV eSP,08 SH

1206 NEG oSP
1207 MOV (SP)e08 SH
1208 MOV (R3)+,RP
1299 MOV #R3I, R}

12189 1ENOC

1211 IPOF MYLDIY
1212 JWORD 0873940
1213 NEG oSP
1214 JWORD 27302¢

1245 ,ENDC
1216 0201228’ 29%702 ONES4] ST R2

1217 0B3222/ p9140% 8EQ DNgsS4
1218 001224! 000205 RTS RS
1219 091226/ 012146 ON{$41 MOV Ry, e(SP)
1229 001230/ 210046 MOV RO, e(SP)

1221 001232' 2909134 JMP P(R4)e

1222 ,ENOC
1223 ,ENDC
1224 ' TITLE SEMDEB2

1225 +IFOF CNDSS
1226 4GLOBL SCMD

1227 TT
1228 LIRTT

1229 R2e%2

1230 ReSX4
1234 SPeX6
1232 PCEX7

1233 Fpexo
1234 JJFPOF FPU
1235 SCMD1I WORD 17801
1236 (NORD 172420
1237 (NORD 173420
1238 ,WORD {70009
1239 JMP P({Re)s

1249 ENDC
1243 JINOF FPY

1242 SCMDI MOV oPC,RY
1243 MoV 8, (8P} ,RY
1244 BGE resss

1245 ASL RO

1240 MoV (PR2
1247 oLy ness
1248 8R NEGSS
:g;: FPYSS| MOV (P) @y R2 .

Ly L8sY1251 SMESS| CwmP RY,R2 /0 -
1292 BNE oyrss
1293 cuPp 8,(3P), 08P
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1254 BNL QUTSS
1295% Cup 19, (SP) 2¢8P)
1256 SNE oyTss
1237 CHP 12,(3P),4(8P)
1298 BNC oyTss
1259 CLR L)
1269 oU?SS| ROR RO
1263 aGs PLSYY
1262 NEGSS| NEG RO
1263 PLSSS| ADD #14,,5P

1264 ST 9
1265 JHP P({R4)e

12606 +ENOC
1267 +ENOC
1260 +TITLE SCMROZ
1269 ,JPDF CNDSS

1270 ,GLOBL SCMR
1273 ROuX8
1272 RieXy

1273 R20X2

1274 ReeX4
127% SPexé

1276 (14 1%4
1277 FOsXO

1278 JIFPOF FPY
1279 SCMRY (WORD 3170003

1260 + WORD 172420
1283 JWORD 173420
1282 {NWORD 170000

1283 JMP o(R4)e

1284 . ENDC
1285 1PNOP FRY
1286 SCMRY MQV oPC, RO
1287 MOV 4;3?).n;

1288 8GE &}
1289 ASL R®
1290 MOV {§P)e R2

1293 8LY SMESS
1292 8R NEGSS
1293 FPSS6| MOV (SP)&yR2

1894 BLT PL3S6
1295 SMESS) CMP RY,R2
1296 BNE oyTSé

1297 cuP 4{3P) ,#SP
1298 BNE oyrse
1299 CLR RO.

1300 outss) ROR RO
1303 8cs PL8S6

1302 NEGS6} NEG R

1302 PLSS6I :gg ‘%lSP

1304 ST
1305 JMP R(R4)e L/O L/
1326 +ENOC

1307 (ENOC

1308 TITLE $0B,82
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1309 ,IFDF CNOS?
1310

1313 1GLOBL DBLE
1312 ROE%2
1313 R18%Y

1314 R28X2
1315 R3eX3

1316 R39S
1317 _ DBLEI MOV 2(R8)R2

1318 MOV (R2)e,RD
1319 MOV ®R2,RY

1320 CLR R2

1324 CLR R
1322 RYS RS

1323 ,ENOC

1324 +TITLE $0C12%
1325 ,1POP CND$8
1326 ,GLOBL $DC!,3RC!
1327 ROsXP

1328 Ri9XY

1329 R2s%X2
1339 R3I®XS
1334 ResX4
1332 RSsXS

1333 SPaxs

133¢ PCax?

133% NUMEND®@
1336 POINTLS2

1337 01617584
1338 BEXPué
1339 ES{GNs8,
1349 S{GN=LE,
1344 EEXPE12,

1343 Ds32,
1344 ERP=26',

1345 LENGTHE34,

1346 TEMPSENGTH
1347 RESUL TP
1348 STARY=36,

1349 ENOSSTART
1350 SREI1 CLR o({3P)

1353 INC o§r
1352 B3R CNVs8
1353 113S -1 (3P

1354 CNVS8| MQV RO, e(§P)

1355 MOV Rl e0(3P)
1356 MOV Rye(3P)
1357 MOV Rye (3P)
1358 MOV :;.-(g;;

1360 CLR o{SP) ,13634 CLA «(3P) L/O‘(
1362 CLR o(3P)
1363 MOV 249, ,9(SP)
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1364 MOV 048, ,9(SP)

1365 CLR o{3P)

1366 CLR o{3P)
1367 MOV START(SP) RS :
1368 ADD LENGTH(SP) ,ENDISP)

1369 CLR R
1370 CLR Ry

1373 CLN R2
1372 - CLR RY
1373 SONS8| MOVE (RI)eyR4

1374 8lc 2L77690,R6

1379 CHPB Ré, s/
1376 Ne $G8%8
1377 CHP RS, START(SP)

1378 [ SCNSS

1379 JMP {431 ]
1389 $GSS8| CmPB Ré, 8'e

138¢ 1A FLOS8

1382 cMPB R, sl

1383 BNE NGKSS

1384 INC SIGN(SP)
1385 BR FLDs8
1386 NX?s8§ MOVB {R3)s, R4
1387 8]c 84177600,R4

1388 cMPB Re,8/

1389 BNE NCKSS

1399 MOV #i0,Re
1394 NCKSO| CMPB R&, 810
1392 BLY PCKSS
1393 BNE NNZS8

1394 TSY RO

1399 SNE NNZ$S

1396 TSY R

1397 BNE NNZS8
1398 187 R2
1399 BNe NNZS8

1409 rSY Ry

1404 14 FL0S8

1402 NN2S81 CMPB Re,slY

1483 : 8G6? EXCs8
1494 ] 4 0IGITS(SP)

1405 8GE A2138

1406 ING EEXP(SP)
1407 SR riose8
1408 A21381 SyB TTALL

1409 J3R PGIMLI%8
14190 SR PGiLPTISS
1413 ADD R4, RS
1412 AQC R2
1413 ADC R
1414 ADC RO
1445 FLOSBL CMP RS, ENQISP)
1416 BLY NXTSS

1417 MOV RS, 08P

1418 SCL$8y ST RO
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1449 BNE sgLse

1420 TSY Ry
1424 ANE $Cyis8

16422 ST R2

1423 BNE SCise

1424 18T R
1425 BEQ 2ERSA

14206 SC{s8;) CMP #SP,RY

1427 BNE NOPSA

1428 sys P(SP)EEXP(SP)

1429 NOPSO¢ TSTY POINTL(SP)
1430 aNe PNTSS
1433 MOV D(SP), 08P

1432 PN?S8| Sy8 POINTLISP) 08P

1433 sus ®SP,EEXP(SP)

1434 BGY MULS3S

1435 8Ly olvse
1436 JMP FLTS®

1437 MULS8| CMP RO, 33462

16438 BM! MOVSS

1439 JSR A TLIELL)
1449 INC BEXP(3P)

1443 D1088; DEC EEXP(SP)
1442 867 MyLS§e

1443 JMP FLTSS

1444 MOVS8T JSR A TLELL
1445 ADD #3,BEXP(SP)

1446 8R 0§ose

1447 PCKS8) CuPB Ré, 8!,
1448 8NE ERRS8
1449 PYPS8| TSY POINTL(SP)
1450 aNE ERRSS

1454 MoV RS, POINTL (SP)
1452 BR re0ss

1433 ERRSE} COMB ERPa1(SP)
1454 ZERSAY CLR RO
1459 CLR Ry

1456 CLR R2

1457 CLR R3

1458 Jue STR§S
1459 EXEsS8y CwPB R&,8'E

14690 BEQ EXYs8

1461 cMPB R4,8'Q

1462 BNE ERRSS

1463 EX?$81 MOV RS, 8SP
1464 pecC osSpP
1465 MOV R, TEMP(SP)

1466 CLR RS
1467 gne R, ENQ(SP)
1468 ] 4 ERRSS

1469 MOVB (RS)e, R4

1470 stc 9477698R4

1471 cMPB R, s'e

1472 BEQ £rese
1473 cMPE Ré, 80

467
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1474 BNE ENMSS
1475 INC EJIGNISE)
1476 EF{s8; CHP R2,ENQ(SP)

1477 ] 4 CRRSA

1470 EF2881 MQVB (RS)e R4
1479 8l¢ 81776060,R¢
1480 ENMSS] CMPB R&,8!
1484 BNE ENgSS
1482 MOV 818,R¢

1483 EN{S8] CMPB Ré,8'¢
1484 aLy ERRSS

1485 cMPB R&,8'Y

1486 T ERRgS

1487 sys #60,R4

1488 ASL R3

1489 ADD RY, R4

1499 ASL Ry

1494 ASL Ry
1492 AQO R4,R3

1493 cMP RI,ENDISP)
1494 B,y crase
1499 T$Y EIICGN(SP)
149§ 8go CN2se
1497 NES

1498 EN238| ADD RILEEXP(3P)

1499 MOV TEMP(3P),RS
1599 JMP SGLSS

199% olvss: 7YY "e
102 8Ly oviss
1503 DVessy 0QEC BEXP(SP)

19024 JSR PG, LFISS
1509 - 8Py pDv2sa

1506 pviss; MOV 836, ,R¢

1597 JSR PG.RITSS
1508 MOV RY,e (SP)
1529 MOV R, (5P

1919 MOV Ry e (M)

1513 MOV RO,e ($P)
1912 OV3sS8; JSR PCsRITSS
1513 cLe
1514 JSR PCJRITSS
1515 MOV #2,RS

1516 CLe
1547 OVes8; JSR PGsRITSE

1518 ADD 6(SP) N3

1519 ADC R2

1929 ADC Ry
15923 ADC RO
1522 ADD 4(3P),R2

1524 _ )
1525 ADD 2037, Ry “Ho§
1526 ADC RO

1927 ADD *$P,RD

1528 0EC RS
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1529 8GY DYV4se
1539 OEC R4
1531 8GY ov3se
1532 ADD 88, ,8P

1533 sye #3,8EXP(SPy
1534 INC EEXP(SP)
1535 8Lt Dlvss
1536 FL?S8: OEC SEAP(SP)
1537 JSR PC,LTTSS

1538 8ce FLYSS
1339 ADD #200,8EXP(SP)
1549 BLE UNDSS
1543 cMP BEXP(3P), #8377
1542 BGY QVRSS
1543 CLRS 3

1544 8188 R2,RY
1545 SWAB RS
1546 CLR8 = RQ
1547 8I1S8 RY,R2
1548 SWAB Re
1549 CLRB Ry
15%2 8198 RB,RY
1553 SWAB R}

1592 CLRS RO
1553 8188 BEXP(§P),RO

1554 SWAB RO
1555 RQR SIGN(SP)
1556 JSR PC,RITSS
1557 ADC R
1558 ADC RQ

1559 ADG R
1560 ADC RO
1561 BvVS OVYRSS
1562 BCS OVRSS
1563 STRSA; TSYB ERP(SP)

1564 BEQ DPRSE
1565 ROL R2
1966 AQC Ry
1567 ADE RO

1568 8vVS OYRSS
1569 8cs OVRSS

1578 MOV R®,R2
1571 MOV R4 RY
1572 DPRSS| MOV RO, REJYLT(BP)
1573 MOV Ry, RESULT#2(SP)

1574 MOV R2,RESYLT#4(SP)
1575 MOV RI,REJULTe(SP)
1576 ADD #14,,30
1577 MOV (SP)e RS
1578 MOV (SP)& R4
1579 MOV (SPYe A3

1568 MOV (§P)e R2 “09
15834 MOV (SP)e, RS
1582 MOV (SP)e,RO

1583 778 aSe
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1564 8€EQ RANSS
1585 MOV (3P)e 2(SP}

1386 MOV (§P)e,2(8P)
1587 RANSSI ROL ($P)e
1588 RTS PC

1589 OVRSS|
1598 UNDS8| JMP CRASS
1593 MN5438| CMP RO, 814434 ¢

1592 o M33s0

1593 eLe
1594 JSR PG,R1ITSS
1995 INC BEXP+@e2(§P)

1996 MSSS8) MOV RE,e(FP)

1397 MQV Ry e(3P)
1998 MOV R2,e(3P)

1399 MOV RIse($P)
1620 cLe

1601 JSR PC,RITSS

1602 CLC
1603 JSR PGsRITSS
16004 oR MIASE
1609 MLPS8] MOV RO e (FP)
1606 MOV Rise(§P)

1607 MOV R o (SP)
1608 MOV RY,e ($P)

1689 JSR PC.LPTSS
16490 - JSR PCILFISE
1613 

M3AS8) ADD (§P)*, RS

1612 ADG r2
1613 A0C n
1014 ADC L])
1649 ADO §LALTLL
16316 ADC Ry
1047 ADC RO
1618 ADD (3P)e, RY
1019 AQC R
1620 ADD (SP)*,RP
1623 RYS PG
1622 LF?s8) ASL RY

1623 RO, R2
1624 ROL R
1625 ROL R
1626 RTS ({]
1627 RI?S81 ROR RE
1620 ROR ng

1629 ROR R2
1630 ROR R3

1633 RTS re
1632 +ENDC

1633 'TITLE SOCOP2¢

1634 ' IFOF CNOSY
1635

1636 16,08, SECQ,5FC0,36C0,3NC0
1637 R@s XD

1638 R18%Y
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1639 R2s%2
1640 RIAK3

1641 RASXA
1642 RSeXS
1043 sPsx6
1644 PCEXT7

1645 POINTE2
1646 BEXP=4

1647 EEXPe26
1648 TYPESL2,

1649 P36,
1650 0sy¢9,

1652 §322,

1653 $GCO1 MOV $42423,R0

1654 B8R XCos9
1655 SFCO1 CLR R¢
1656 8R XGos9

1657 $0CO0t1 MmOV (§P)e RO

1658 MOV (SP)e,RY,

1659 MOV (SP)&,R2

1660 MOV *8P,RJ

1661 MOV $420082,0SP

1662 MOV RE,e(SP)

1663 MOV 4(3P) R4

1664 MOV RO, 4(3P)

1665 BR XCys9

1666 SECOL MoV #42402,R0O
1667 XC0$91 MOV (3P)&RI

1668 MOV (SP)& Ry

1669 MOV ($P)eR2

1670 MOV Ryel §P)

1671 MOV RE,e(bP)

1672 CLR R3

1673 MOV Re,e(§P)

1674 CLR R4
1675 XC{$91 MOV RS, e(3P)
1676 CLR o{SP)

1677 CLR w{3P)

1678 Cup o(8P),e(SP)
1679 ADD S(SPYL(SPY

1689 MOV S(SP) RO

1681 CLES9} MOVE s ,(RB)e

1682 cMP RE,LISP)

1683 a0 CLESY

1684 ROL RY

1685 ROL 4l
1086 SWAS R

1687 MOVB REBEXP(SP)
1688 BNE NNZ§9
1689 CLR RO

1699 BR NQDS9Y

169 NNES9¢ 3EC

1692 ROR Ry

1693 CLRE L}

771
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1694
1699
1096

sDCQo4

1749

1759

1753
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MULS?I

MLLS9}

olvs9l

ovis9y
Dvasoy

NOMS?)

NO{S9|

NQDS9I
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FFes9y

FFPEs9)

FF589)

FFa$9}

FFIsoi

FFesS9i

€0?$94

Eresyi

$WAB

818

cLn8
SHAB

8138
CLRE

$HAB

sye

CLR
MOV

ADD

ADD

JSR
MOV

sys

TST8

BNE

ADD

BLL
Sy8

sye

JER
8R

sys

JSR
MOVE

mMove

CMP

BM]S

MOVB

BR

MQV
sy8

o] 4+
MOV

TSY

8G?Y
INC
sys

JySR

TSTH

8R

sys

LR

TSY
BLL
MOY
ADD

JSR

MOV

sye

DEC

MOV

sye

DEC

JSR
JSR

sye
MoV

MOV

MOV
B8GEL

ne

RE4RY
L}

RY
RY,R2

R
b
R4,R3

Ré
¥¢PE,HEXP(SP)

oivs?
NOMS9

Ry
ML4S9
R4
RY
R2

R
agxpP(g®)

MULSY
NOMS9
PG, MaSS9

EExXP(P)
83,8EXP(SP)

MULS®

PC.RITSY

BEXP(3P)
Olvse
Re

PCIMDesSY

PEIMLESY
RO
NQDSY

NOLS?
TYPE(SP)

FFYSY
TYPE(SR)

EEXP(SP),0(SP)
EFTSY

TYPE(SP)
de,L(5P)
EEXP(EP),0(SP)

o)X

PISP)

ECXP{SP),RS

O(SP) RS

P(SP) RS

PG, RUQSY

LiSP) RS

0(SP) RS

TYPE(EP)
FF9SY
EEXP(SP),PISP)
FF8g9

P{8P) (RS

PGs13NS9
#iB,(H5)e

8l (R3)e
RS, L(SP)
FF3so

LISP), NS
D(SP)Y, RS
RS

RS,POINT(SP)
P sr;

Fres
RS
P{SP),RS
PG.0GESY
TYPE(SP)

P{SP), ;R3

PG, RUCS?

L{SP) RS
Q(8PI RS
RY

RS, POINT(SP)
P({8P) RS

RS

iPC,0G6)
p%ir).chvcspa

$P) R#;PttitsP).(R3’0
EEXP(3P)R4
EXPS9

/3
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18046 NEG Re¢
1805 MOVE #fey(K3)e
1806 AR EXL189

1607 EXPS9) MOVB 1 ,(RS)e

1808 EX{$9)] MOVB 0i{8,0RS

1809 EX3$91 SyB 840, R4
1819 BLY £X289

1811 INCB ®H3
18312 8R £X339

1813 EX289¢ ADD #72,R4
1814 MOVE Re,L (AI)
1815 ONES9) ADD ne,, 8P

1816 MQV (SP)#yRS

1017 MOV (SP)e, R¢
1818 MOV (§PY&, 0(SP)

1819 MOV (SP)e 4(SP)
1820 Cup (3P)e (SP)e
1823 ROL (§P)e

1022 RYS P
1023 M3489) MOV Ri,=(3P)

1024 MOV Roet3P)
1029 MOV R3,e(3M)
1826 MOV Re,e(§P)

1827 JSR PCGIRITSY
1828 JSR PG.RITSY
1829 ApC R4
10830 ADC R
1033 AQC R2
1632 AQC Ry
1633 ADD (§P)e R4
1834 AQC Ry
1833 AQC R
1834 AQC Ry
1837 ADC RD
1838 AQ0 (§P)* R
1839 AQC R3
1049 AQC R
1843 ADC R

1042 ADD (IP)eyR
1043 AQC Ry
1844 ADC 1)

1845 ADD (SP)eyRY
1846 AQC RO

1847 RYS PG

1048 M43S9L MOV #16,,R9
1049 JeR PCIRITSY
1059 MOV Ré,e(3P)
1854 MOY R3ye($P)
1852 MOV R e(3P)
1053 MOV Ry e($P)

1854 MS{s?| J3R PCsRITSY
1855 JSR PG,RITSY
18%¢ MoV #3,R?

1857 M5289) (SR PGIRITSY
1858 ADD 6(8P) ;R4
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1859 AQC Ry
1869 AQC R2
1863 AQC Ry
1862 

AQD 4({SP),R3
1863 AQC R
1864 AQC RY
1065 ADO 2(3P)R2
18696 ADC R
1867 ADD *5P,RY
1868 DEC RY
10869 8GY M52S9
1870 DgC RS
1871 BGY M54S9
1872 

ADD #9850
1873 RTS PG
1874 

MLBS9| MOV RIye(§P)
1875 MOV #3,RS
187¢% MB{SY1 AS§L L
Y284 LTS RY
1878 rOL n2
1879 

ROL R
1088 nOL (7]
1884 DEC Ny
1882 8GY MELSY
1883 MOV I ATTLL]
1884 nYS P
1885 ERRS9) TST (§7)e
1886 

MOV S{SP),R3
1887 MOV L(8P) R
$888 TST8 TYPE(SP)
1089 8¢ sYss9
1899 ADD 4, R4
1894 S7889) MOVE 819,(N3)e
1692 o Ry, R¢
1893 BLO S718s39
1894 coM TYPE(SP)
1699 BR ONESY
1896 RUDS?| Cmp RY, 920,
1697 867 RYLSe
1898 MOV RS, IEXPe0¢2(SP)
1899 8EQ RYSSY
1900 194 RYLSY
1903 MOV RO, e($P)
1902 

MoV Ry e(§P)19903 MQY R e (§P)
1904 

MOV R3,e(§P)
1905 

MOV Ré,e(§P)
1906 MQV #100000,R}
1907 N ] n
1908 CLR RY
1909 CLR 4
1919 ROPS9; DEC 8CAP+Pe241D,(SP)
1913 $EQ ROOSY
1912 JSR PG, MeBSY
1913 JSR PC.RITSY

g5
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Ry2s94

RU{S94
RUISY|

ISNS9y

ISRS9|

SPEsS9|

0G3s$9|

0G{s$9}

0G2s9¢

0G3IsS9y

01089}

RI?S9)

JER PGsR1IISY

JSR PCRITSY
SR RQFSY

CLR rRg

ADD (JP)o Re
ADC Ry

AQC R
ADC Ry

ADD (§P)e;RI

ADC R2

ADC L}
AQD (3P)e,RQ

ADC R

ADD (SP)e,Ry
ADC Rg

ADD (§P)o,RY

cMP #40,,R0

867 RYULSY
INC EEXP#2(SP)
nYS 4

ADD #2,R0

BR RUZSY

CMP. RY,89002(3P)

Lo SPCs®

ROR ge2(8P)

ecc I§REY9
MoVve 8le,8RY

INC RS
RTS PG

ROR geR(9P)

1 ERRSY

INC R9
414 R3,542(SP)

8,0 ERRSY

RTS PG
Lld '15.085
8G?Y 0G4Lsy
MOVE #14,(R3)e

sUp sid, Ao
cup POINT®2(SP),RS

ONE 0G2%9

MOVE 84 (N3)e
cMP L*2(3P),RY
B80S DlGsY
ADD 940,RP
MOVS RO, (RI)e

CLR RO

JER PC MD4SY

JySR PGML 0S9
B8R DGis9
RYS PG

CLC

ROR Ry

ROR R2

RQR RJ

sOCO0e MACXLY

1969

1979

1973
1972
1973
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ROR R¢

RTS rG

+ENOC
60T

7/6

4,7
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197¢ * } ‘ RASlC SOURGE FILE 814

1979 'TITLE SQLG2Y
197¢ JIFOF CNOSL®

1977 GLOBL DLOG,QLOGLB,SERR

1978 +JFNOF FPY
1979 ,GLOBL SPOLSH,$A0D,5580,8M,D,30V0,510,SPOPR4

1980 +EN

1962 
L3N 1§

1983 R2E%2

1984 RIeX3

198¢ nSexS
1987 SPaXé
1988 1411%4

1," "'x'

1999 rye%y
1991 rasx2

1992 F3ex3
1993 ' IPNOF FPY

1994 oLOGLe MOV oPC, 03P
1998 - BR L0Gs1p

199¢ OLOGI CLR o{3P)

1997 L0assa) MOV R3,e(5P)
1998 MOV 2{R3) Re
1999 AQD 48, R4
2000 MQV l&d75?2,-(8?’

2004 MOV 817372%,(9%P)

2002 MOV - #R74087,¢{SP)

2003 MOV 2137604 ,°(SP)

2006 syse 8,,%

2006 MOV «(R4),e (SP)
2,07 MOV .‘R‘)|'(3"

2000 MOV a(R4) n(SP)
2009 18 4 ERRSL0

2010 ASL oSP
201§ MOVE 1(8P),206,(9P)

2012 MOVE 8208,3(8P)

2013 OR - esn
2014 MQV #3157149,={8SP)

2015 MOV #03177%1,0(8P)

201 MOV #002303,«(8P)

294 MOV P04000%,«(SP)

200 MOV 14, (SP),=(SP)
r{ ;8 MOV 1¢,(3P)o (SP)
2020 MQV 14, (SP)e (9P)
202§ MOV 14, (SP)= (SP)

2922 MOV #337143,(8P)

2023 MOV #031774,=(SP)
202¢ MoV 2032303, (3P)

2925 MOV #U4QB0%,= (3P)

2029 JSR R4, SPOSH
2927 «WORD 3380,yP$19,5A00,80V0

2028
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2029 '« WORD DYPSLiB,0UPeLD
2039 (WORD SMLD
2033 «WORD SPOPR¢

2032 (WORD REAS1M

2033 XPOSLQ) ,WORD SMLD,SADD,SMLD,SADD,SM_D,$AD0,;SMLD,SADD

2'3; JWORD SMLD,3A0D,SML0,5400,%M.0,$A00

203
2036 +WORD SGLSLP,S10,PL2817,8M,0
29037 (WORD $ADD,Ex1S38
2038 )
2R3y 1 WORD sML LD EX]S30

20ep ERRSL8) ADD #24,,3P

204} JSR RI,SENR
2042 BR CROSLE

2043 +BYTE 4

2044 BYTE 3

2048 REGS127 MOV PGONS1048,R4

2040 MOV 87,R3
2047 BR STCsL¥

el STKSLO) MmOV R e(SP)

2049 MoV R,e ($P)
2059 MQV Ryjye(3P)
209 MOV RO, ,e(BP)

2052 STCSL0) MOV s(R4)= (SP)

2053 MOV w(Re),o (SP)

2054 Moy e(Ré),;0 (SP)

053 MOV o{R4),o{SP)
056 0EC RS
2057 aGY STKSL®
2058 MOV #XPDSIO,R¢

2059 _ JMP L ALLRE

2060 UPSLe1 MOV (§P)e;22,(8P)
206} MOV (§P)ey22,(8P)
2062 MOY (SP)e22, (8P)
2063 MQV (§P)%,22,(8P)
2064 JuP P(R4)e

2065 SCLSLP1 CLR =(SP)
2066 8188 12,(SP),8Sp

2067 e s8380,08p
2D68 JMP LI

2069 oUPSLa MOV 8({SP),m(SP)
2070 MOV 6(8P)= (SP)

2073 MOV 6(SP)e (SP)
2072 MOV 0{SP)e (SP)

W73 MP PiR4)S

2074 PL2S421 MQV PLATB72,=(9P)
2075 MOV 8173724 ,«(SP)
2W07¢ MQVv 8974027 ,«({8P)

2077 MoV 8040004 ,¢(8P)
207: JHuP G(R4)e
207 EX]$48) OECB 11)(9P) :2080 ! LE‘MD L// ?
2083 MOV $024402,-(8P)

2082 MoV #124407,(9P)
2283 MOV e053730,«(8P)

41§
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2084
2089

2086

2087

2088

2289

2090

2094

2092

2093

2094

093
2096

W97
098

SOLGo3

2139

2149

2143

2142

2143
2144

2145
2146

2147

2148
2149

2459

2153

2152

2453

2154
2455

24,56

2157

21%8

2159

2369
2163

2162

2463

2164
2365

2164
2167
2168

2169

2470

217
172
2373

2174
2475

2176

2177

2178
2179

2189
2181

2183
2183

2184

2185
2186
2187

21,88

2189

2190
2193

2192
2193
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MOV #037736,¢(8P)
JHP O(Re)e

LGTSLa) MOV (§P)e,y RP
MOV (3P)e R
MOV (SPYe,R2
MQV ‘QP)O.RS

. EROS409) MOV (§P)e;RS
1£ A (SP)e
RYS RS

1 ENOC
,iror rey

OLOGLDY MOV OPC, R4
SR LOGS1®

oLOGY CLR R4
LOGSLd1 SETD

sEY!

MOV sFCQSL0,R9
W00 ®2(RS),F2
crece

Bk ERRSLP

sTCXP Fe,R3

LOClI0 R%.ra
MULD (RBY&, I3
LOEXP "e,re

L00 Fe,Fs

380 (RD),r2
AQDD (RB)e,ry

DIVvVD ri.F2
W00 F,FY
MYLO Fl.rs
MOV 8¢, R1
L00 (RB)$,FQ

XPDS18) MULD Fl,ro
0EC ny
ADDD (RB)e,ro

867" XPOSLY
MULD Fe,ro

AQOD (RB)e,FQ
ADDO Fi,re

ST ¥

8EQ LeTSLD
MyLo (RO),re

LG?S1a} SYD FO,a(§P)
MOV (§P)&, RE

MOV (SP)&, R2
MOV (§P)e, N3

nrs RS

ERRSL9) JSR RJ, SERR
RTS RS

yBYTE ¢
BYTE h |

FCOSL0} ,WORD 04006%,0874027

s WORD 173724,147972
s WORD PePOe>,202363
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(WORD B34771,157045

' ENDC
JWORD @3745%,106270

' WORD 13716¢,174770
JWORD B37473,872734¢
s WORD 1377406,117(15%
(WORD 237943,111(53
s WORD 060103,435465
+ WORD 0937622,044436
; WORD PO73I0D,063062

1 NORD D37714,546814
(WORD 133459,169773
(WORD 248992,125252
s WORD $185247,006643

CONS18) ,WORD 240400 ,200000

,WORD 20020¢,002857
J1P0F Fp

JWORD 137663,873027
JWORD 173723,147972

(WORD B37739,255730
+WORD 1284467 ,024402

+ENDC
1ENOC
+TITLE SONTOZ

s JFOF CNDS1Y
GLOBL SOINY

RP9XD
RLEKY

R2ex2

RIFXT
Régxe

R39%S
L1411}

MQEL7TID4

ASHEL7734¢
Foexs

Fioxy
JIFOFP PPV

SOINTI ,WORD 170013
¢+ WORD 172424
(WORD 174467,4

(WORD 174149
JMP *({R4)
JWORD 240209,2,9,0

1 ENQC
JPINOF PRy

SOINT} MmOV (§R)*,RY

MOV (§P)e Ry
MQV & LAY YL}

MQV (MoR3

MOV Ré,e(3P)
MOV R3,e({3P)
MoV R@, R4

oL R¢
CLRB Re

420
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2194 
SWaB R¢

2199 sye 8279 ,n4
219 (1 ; ONESL§

2198 8! SHPSLY

2200 Cunr "3
2203 

C33811) CLM R2

2202 CLR R3
2203 #R ONESLY
2204 

SHPSLL)
2205 

(1PNOF EAREMYLD1IY

2206 MOV Re,R
2297 

CHe 2832, )04

22008 LY RORSLY
22089 8€0 CeISLY
2210 

AD0 #32,, R4
2213 

MOV R4,RY

2212 
RR{S11¢ RQR RO

2213 ROR Ry
221¢ INC LT
2245 

BLY RRLS1Y

2246 AS{S111 ASL Ry
2247 rOL A
2218 INC RS
2219 B ? A§1311
2229 8RR C23s813

222 RORS14} MOR R<

2222 RQR Ry
2223 INC R4
2224 1% RORS1Y
2228 

ASLS11) ASL "y

222¢ ROL "2
2227 INC "3

2220 L] ASLSLY
2229 ,ENOC ,

2230 J170F EAE
2233 

MOV LLI"PLE

2232 ,ENDC
2233 W IPOF MYLDIVIEAE

2234 CHP 9032, R4

2235 BT R2381Y
2234 

8go0 3351}
2237 

RI{SL41 ADO 832, R4

2238 JFOF MULDIY
2239 

«WORD 27300¢

2249 NEG Re
2244 

' WORD 073004

2242 ENDC
2243 

y 170F CAY

2244 MOV Ry PRI

2246 
MOV RE, PHASH

2247 NES ne
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2249 MOV (R3)s,RY
22%¢9 MOV ®RS, Ry
2251 1ENDC
2292 BR C23s%4}
22%3 JFOF MYLOlY
2254 R23S111 ,WORD p7320¢
2255 NEG Re
2256 (WORD 273204
2257 +ENOC
2258 IFOF EAR
2259 R23511} MOV RI, ORY
2260 MOV R e (KS)
2261 MOV R&, SHASH
2262 NEC n4
2263 MOV RE OUASH
2264 MOV (RS)e R?
2265 MOV OR5,RY
2264 ENDC
2267 ENDC
2268 ONESL1) MOV (3P)ey RS
2269 MOV (SP)e Re
2279 MOV RI,e(3P)
2273 MQV REym(SP)
2272 MOV Ri,e(}P)
2273 MOV RD,e(FP)
2274 JMP P(Re)e
227% ENDC
2276 +ENDC
2277 WTITLE SOR@2
2278 ' JFOF CNDS12
2279 1GLOBL SOR,SERR
22680 nenKe
2281 NSexs
2282 PPKS
2283 Foexa
2284 [roF rPy
2285 SOR{ WNORD y7020%
2286 JWORD 177424
2287 WWORD {70000
2288 avs ovysiz
2289 (WORD 474240
2299 JyMP P(Re)e
2293 1 ENOC
2292 ' IFNOF rRy
2293 SOR} ROL 4(SP)
2294 ADC 2(3;)
229% ADC T 1
2296 acs OVRS$$3
2297 8ys OVR§4LZ
2298 OR{Sg21 MOV (§P)&g2(SP)
2299 MOV ($P)ey2(SP)
2309 JyMP O(R4)e
2301 OVRS12| CMP (§P)e, (SP)e
ggag CMP (SP)e, (SP)

)
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2304 oviss2) SR R3, SENR
305 8R OR2%12
2306 BYTE 3
307 ' BYTE 29
2308 DR2$421 CLR (3
2309 CLR o{SP)

2319 JMP P(Re)e
2313 ENOC

12 JTITLE SQSNO4
2313 1POF CNOSLd
2314

L5 oG#OBL 0§INsOCOS
316 J1PNOF Py

a7 +GLOBL SADD,$SBD, SMLD,SDVD,SOINT SPOLSN,SPOPR4

2318 1ENDC
319 L1111
I2P LEE| 1

232} R28X2
2322 RIINS

323 RegN4
2324 RIeXS

2329 Puxé
2326 PCEXY

327 rosxe

23208 reexy
2329 rF2e%x2

2330 F3ex3
233 JIPNOF PRy

2332 DCost MOV RO, e(EP)
2333 MOV 2(R3) R
2334 CLN -:sr)

2339 MQY §(R4)s (SP)

2336 MOV 4(R4),0 (SP)
2337 MOV 2i{Re) ={SP)

2338 MOV R4,e (SP)
2339 MOV #064302,«(8P)

2340 MOV 8321044 ,°(SP)

2343 MOV #007732,¢{3P)

2342 MOV #04p311,=(8P)

2343 JSR R&,SPOLSH
2344 NORD $SADD,SNGSL3

2345 DSI{NY MOV RS, e(5P)

2346 MOV 2(R3),R¢
47 CLR o (3P)
2348 MOV 6(R4),o(SPY

2349 MOV 4{Re),e(SP)

2359 MOV 2{Re),=(SP)

2331 MOV OR4,0 (5P)

2932 SNES431 ASL o8P
2353 ROR 8,(S"}

2354 RON oSP

2355 MOV #064302,«(3P)

2396 MOV $121041,(SP)
2357 MOV 8007732,«(3P)
2358 MOV #OADTLY ,°(SP)
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2359 JSR R4, SPOLSH
2360 JWORD SOVD

2363 + WORD DYPSLY

2362 (WORD SOINT

2363 (WORD $S80

2364 JWORD X4813

2365 WORD DYPSLJ
2366 (WORD SDINT

2367 JWORD QUOSLY

2368 , WORD $80

2349 (WORD Q§TSLY
2379 QSESL31 ,WORD DYPsSLy

2373 JWORD DYPSYLY

2372 (WORD SMD
2373 JWORD SPOPRe

2374 (WORD PLYSLY

2375 XPDS13) ,WORD SM_D,5A00,SMLD,$ADD,M, D,SADD,SM D, $ADD

2376 «WORD SMLD,$ADD,SMLD,SADD, %ML D, SADD,SM_D,3A0D
2377 JHORD SMLD

2378 PR4S13| ,WORD SPOPR4

2379 (WORD RINSLY

2389 RTNSL3) TST (SP)e

2384 L[] 4 RTLS4
2382 ADD #120000,RQ

2383 RY{$43}) MOV (§P)e RS
2384 RYS RS

2385 QUPSL3I MQV 0(3P)e (SP)

238¢ MOV 6({SP),u(SP)

2387 MOV 6(3P)e (SP)

2388 MOV 0(8P)e (SP)

2389 JMP P({Re)a
2390 X4313; 1987 3 1d
2393 9ko TERSLY
2392 INCB 1(SP)
2393 JMP o{R4)e
2394 2ZERSLI) MOV SPR4SIIR
2395 MP o(Re)e

2396 QUOSL3) 818 o5P,10,(3P)
2397 MP e

23998 QS?$343) 7S718 &8, (SP)
2399 8EQ 043543
2400 ADD 9408000, 0Sp

2404 CLN “(SP)
2402 CLR «{SP)

2493 CLR o(3P)

2404 MOV 940200 ,(SP)

2409 JSR R4, SPOLSH
2426 (WORD SADD,QSAS1Y

2407 QSRSLI) MOV #Q3ESLI,R
2408 Q138431 ASRB 9, (8P
2409 8cc QUTILY
2419 ADD 8400000,08p

2413 QUPSLII JMP P(Re)e
26412 PLYSL3) MOV SCONS3308 R4
2413 MOV 99, RS

Y
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OR PYLSLY
PY2SLI1 MOV Ry e(8P)

MoV R, u(PP)

MOV R1,e(}P)
MoV RO, e(SP)

PY{S43} MOV o{R4) 0({SP)

MOV o(R&)0 (SP)

MOV o(R4) )e(SP)
MQV w(R4) 0(SP)
-] 4+ RS

| 124 PY231Y
MOV eXPOSLI,Re
JMP P(Re)e

s ENOC

J1ror rey

0Casi ] 3 4¢)

(%5 ]) P2(RS),r0
ADDD PJ23iy,F0

8R SNCS L3

OSINY SETD
L0b ®2(R9),F0

SNGSL3) SET!
MOV SrCOSLI,RE
CLR R4

crece

B8Ge POSSLy
INC R4

ABS0 re

POSSL31 0IVD (RB)&,FD
MODD #3,9,[8
crcge

BEQ R!NS!’
MQ00 04,9,70

37€0! Fi.RY
ROR R

8cC R33813

NESD re

ADDD 18,09

G13$431 ROR ]
8ce 3284y

NEGD re

0428131 LDO re,r2
MULD Fe,re

MOV THLD

\0D (REjePy
XPOS4L3t MULD Fe,re

o] 44 n
ADDD (RE)#,F}

([ XPOS4LY

it L4 D
PEQ Ring1yL14 ] re lf}é

RTNSL3) 870 Fi,e(§P)
mQv (§P)e,RQ
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mov (§PIe RY
MoV (3P)e,R2
MOV (§P)e,R3

RYS R
PI12513}) ,WORD 24031%,007932

+NORD 121041,064392
FCOSYL3} ,WORD Q43713,307732

(WORD 121061,064302

+ENOC

WORD 826719,186703
+WORD 949277 ,144362

JWORD - 130487,139273

NORD 1P399¢,123¢(53

(WORD @32464,0746%7
JNORD P67254,154742

JNORD 133563,101646

JWORD 167210,134016

(WORD 23%5999,09308932

(WORD 24421¢,103{34
JWORD $36033%,064946
+ WORD B7442%,32%024

¢ WORD P37243,0832743

¢ WORD 2356%%,8519%7
JWORD 14004%,256747

JNORD 230459,171222

CONS131 ,WORD 348311,007732

WORD 18104} ,0643p82

« ENOC
' TITLE 3Q9Q0y
JIPOF CND§14

16LOBL D3QRT;SERR

JFNOF PPy
GLOBL SADD,SOVD,SPOLSKH
1 ENOC
ngexe

Ri9XY
R28%2

RIEXI

R4gX4

RSEXS

Fouxe

risxg
raex2

SPexe

' JPNOF Py
OSQRT| MOV R e(dP)

MOV 2(R3) RS

MOV .R’glx

8M} E:nsxg

BgQ 2ER§Le
MOV 2(R8),R2

OV #4,0(3P) G427
ASR Ry

ROR R2
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2324 ADD 920209,R
2925 CLR ={3P)

2%2¢ CLA o{8P)
2%27 MOV R2,0(3M)
2528 MOV Ry, e($P)

2529 CLN o{8P)
2939 CLR «{SP)
2533 MOV 2iN%)e (SP)

2332 MOV ORS,e (8P)

2333 CLR o (3P)
2534 CLR «(3P)
2539 MOV R,et PP)

2936 MOV Ry, e(§P)
2937 LUPSLe) JBR Ré,SPOLSH
2938 

(WORD $QVD, 3AD0,UPLSL4

2539 UPLSL14} SUB "geg, 8P
2540 [ 4+ 8,(8")

294y L1 4 oyrsse
2942 MOV 6(RS),»(SP)
234y MoYv 4({R3) m(SP)
2544 MOV 2{R3)y u(8P)
2545 MOV ORS,e(8P)
2546 MOV 14, (3P),e(8P)
2947 MOV 14,(39),e{8P)
2548 MOV 14,(30),0(8P)

2549 MQY 14, (8P)0 (9P)
2559 8R LUPSLe
2954 oUTSL4) MOV (§P)eRD
2952 MOV (§P)eyRY
2593 MOV (3P)e RQ
2994 MOV (JP)e,Ry
2559 it ) ($P)e
2354 RYNSL4) MOV ($P)o, N3
25%7 nTS RS

2558 ERRSL4) JSR R3,SERR
2559 8R RTINSS
%60 N:144 SN

963 BYTE 4
2%62 ZERSL4) CLR RO
2563 CLR Ry
2566 CLR "2
%63 CLR RY
2966 BR RTINS

2367 +ENDC
2968 J1FOF rRY

2969 DSQRY} MOV 2(R3) Re
2379 MOV ®R4,RY
2973 M} ERRgL4
972 14 ZCRELe
2373 MOV 2(Re) R2
257; ASR Ry

97 RQR Re2576 ADD 428100, R o R J
2577 CLR o({SP)
2578 CLR «{SP)
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2979 MOV RRe(3P)
295890 MOV Risw(SP)
ri-1.}1 MQVv #4,R0
2582 SETD
2583 LoD (§P)e,yrO
2584 L00 OR4,r2
2585 LUPSL4) LDO Fo,re
2586 L00 F3.,Fo
2587 oIvD FL,re
2%88 ADDD Fi.F9
2589 DEC R

2590 oIV $2',0,F0
2593 8GT LYPSLe

.e99% §T0 FR,e(3P)
2593 . MOV ($P)e, RO

2594 MOV 1§LELTL}!
2595% MOV {§P)eyR
2596 MOV (SP)o RI
2597 RYS ‘

2998 ERRSL4} JIR RS, SCRR
2599 RTS RY
2600 'BYTE 4
r{Y ] OYTE 4
2602 ZERSL4) CLN RO

2603 CLR Ry
2004 CLR Rg
2605 CLR n3

2606 RYS RS

2607 ,ENOC
2608 , ENOC

2609 «TITLE SQYNES
2010 I70F CNDS4Y
2613
2612 .Gboag DATAN)DATAN2

2613 JIPNOF PRy
2614 +GLOBL SADD,$58D,8MLD,S0VD,SPOLSH,SPOPR4
2617 1ENDC .
2616 ROeXP

2617 RyOXY
2619 R28X2
2649 R38%3

26290 Reaxe
62} RS8XS

2622 PeXs

2623 rosxs

2624 riexy

2625 rasx2

2626 F3exs

2627 reexe

2628 4111

2639 OATANZY MO L12631 CLR «{9P) %/‘2 i%
2632 CLR o{3$P)
2633 CLR o{3P)

2 ¥
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2034
2039
2036

2037
2638

2039
2040

2043
26042

SOTNDY MAGX1Y

26089
2099
2691

2092
2693

2694

2695

2496
2697

2698

2699

2700

2703

27082
2703

2704

2793
27064

2707
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CLR o{3P)

CLR o{3m)

CLR o{$P)
cLr "(8p)
CLR ol{8P)
cLR o{9P)

MOV 2(RB) Re

MOV 6{R4)0 (SP)
MOV 4(R4) u(SP)
MOV 2{R4), u(SP)

MOV ORe,0 {3P)
MOV agP, Rp

MOV 4(RI) R
mov Qtl4’.o(8?!
MOV 4{R4) w(SP)

MOV 2(Re) u(SP)
MOV R4, 0 {3P)

MOV 1 1TLEY
8E0 INPSLS

ASL RO

CLRB RO

SWAS re

ASL, 3
cLR8 RY

SWAB Ry

sys Ry, RP

C"' "'|.8'

8,7 INPSLD
DIvVSLs) JSR R4, SPOLSH

(WORD SOVD,yPLS319

UPLS4S) TST 84 (RY)

] 4 ATESLY
MOV 2849311,1¢) (SP)
MQv 1167712013’(SP$

MQV #1210844,20(SP)
MOV #964304,22',(SP)

§7 92(RS)

]+ ATESLY
ADD 0309008,16',(SP)

ATESL%1 787 o3P
L ATLSLD

INPS15} ADD ETINY14
MoV 8940334,R9

MOV 8087732,R}

MoV #321048,02

MQV 06430,R}
T8Y 0d(RY)

] 4 INRSLY
AD0D 100000,RG

INRSL3) RTS n9
DATANI MOV RIe (SP)

CLR o({SP)
CLR “(8P)

CLR o(3P)

CLR o(3P)
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CLR o{SP)
CLR {SP)

CLR o(SP)
CLR w(SP)
CLA o (3P)

MOV eiR3) R
MOV 8(R4),w(SP)

MOV 4(R4)e (SP)

MOV 2(R4),u(SP)

MOV R4,e (3P)

ATiS15) BGC PLUSLY
ADD 0100208, 05P

INC 2¢,(8P)

PLUSLS) CMP 059, 940200

BLO LE1s13
8GY GTes1Y
TS? 2(8p)

BNC 611513
TSY 4(3P)
BNE GI181%

TSY (3P

AL LELSS
GT{sS13) MOV 1340334,8,(SP)

MOV s087732,10,(8P)
MOV #124061,12)(SP)

MOV 8064304,14',(SP)
0ge 24, (%)
MOV 6(SP) u(SP)
MQV 6(3P),a(SP)

MOV 6(SP) a(3P)

MoV 4(3P),0({3P}

MoV #40308,8, (3P)
CLR 19, (3P)
CLR 14, (39)
eLn 14,(3")
JSh Ré, SPQL IN

| WORD $0V0,LEL9LY
LE{S151 MOV 8(SP)o (SP)

MOV (3P)e (SP)

MOV 0(3P)8 (3P)

MOV 8(8P) a(SP)
CLN 8,(3P

CLR 19, (8m)
CLR 12, (Sm)
CLN 14, (8P)
gMP o8P, m93763¢

B0 Lio819
B! TNBSLY

CHp 213P) #030242
BM] TNSSLY
8,0 L15%13

cMP 4{SP), 8172366

L TT TNSSLY

8,0 Liv8ss

Cup 4(9P) 80692614

43/
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2744 BL0S L3981.

2745 TNSSL5) MOV 004000¢,8,(3P)
2744 MoV n!l!!!;.:l}(:l,

747 MOV 11‘05!§013,(3P)
2748 MOV 04415434,141(SP)
2749 MOV o§e, Rp

27%0 MOV 2(8P),Ry
2753 MOV 403P),R2

2752 MOV Y LANLE

2753 MOV 042024,-({8P)
3754 MOV 8044382,2(3P)

2795 MOV 8334787 0(8P)

3756 MOV 9149335,(9P)
3797 MOV R el §P)
3758 MoV R e (§P)
2759 MOV Rise(P?)
2762 MOY RE,e(§P)

2763 CLR «{8P)
2762 CLR {SP)

2763 CLR o({3P)
2764 MOV $49200,0¢3P)

2769 MOV 8062934, (8P)
2764 MOV 8044302, (8P)
2767 MOV PL31727,0(%P)
2768 MOV SNeE33%,e (8P)

2769 MOV Rysel(§P)
2779 MOV R n($P)

2772 MOV RE,e (PP)
2773 JoR Re,SPOLSH
2774 (WORD SMLD,3880,UPS15,3380,30V0,,19845

778 La9845) MOV ogP, R9
2776 MOV 2(sPy Ry
2777 MOV (SP),R2
2778 MOV 6({SP) RS

2779 MOV Rye (§P)

2782 MOV R e (§P)
278y MOV Ri,e(3P)
2782 MOV RE,e(3P)

2784 MOV R2,0($P)

2785 MOV Ry, e(§P)

278¢ MOV RO, e(§P)
2787 JER RE,SPOLSH

2788 JHORD SMLD
2789 (NORD SPOPRQ,PLYSLS
2799 XPOS15) ,WORD SM_D,5AD0,SMLD,SADD, SMLD)$ADD
2793 JHORD SMLD,8A00;SMLD,SADD,SMLD,SADD

2792 JHORD SMLD,8ADD,SMLD,$AD0,SMLD,$ADD
2793 (WORD SADD
2794 .Hg:g sgg!l?
2799 oW $ADD
279¢ WORD SPOPRG 32
2797 JWOR £X1949
2798 EX1$45}) TSY (gM)e

SOTNDGI MACX11 V@2 23sMARe?3 41)34 PAGE 4eif

2799 MOV (§P)o RS

28002 nYs RS
r{ 14} UPS43| MOV (§P)e,22,(9P)
2002 MOV (§P) 22, (8P)
2803 MOV ($P)e,22,(8P)
2004 

MOV (IP)e,22, (8P)

20805 JMP O(Re)e
2806 PLYSLS MOV SGONS1948,,R4
2807 MOV #9,,RY

2808 BR PYL8L?
2809 PY2S151 MOV Ryl §P)
2849 MOV Rye(¥P)
2813 MOV Ry e($P)
2812 MOV RE,e(SP)

2843 PY{$43) MOV o(R4)e (SP)
2814 MOY s(R4)e (SPF)

2815 MOV o{R4) 0(SP)
2816 MoV o(R4),0(SP)

2047 DEC "y
2818 86T pPY23LY
2849 MOV 1XPDSLT, Re

2820 Jne PiRe)®
2823 SGNSL5) TST 19, (8P

2822 Bgo $GLSLY

2823 ADD 4400098,05p

282¢ SGISL%| JuP O(Re)®

2025 ENOC

2826 WIF0F PRy
2827 DATAN2) SETD
2028 MOV 2(R3),RY

2829 MOV 4(NS),Re

2830 MOV ORI, RP

2831 MOV R4, RY
2832 sgo INPSLY

30833 AS{ RO
2834 CLR8 LT
2839 SWAB RO

2836 ASY Ry

2837 cLRe Ry

2838 SWAB RY

2839 sys Ry, RO

2849 cMP e58, K8

2843 BLY INPSLY

2842 .00 PISLS,3
2843 L 00 RS, FP

2844 cree

2845 BGL ALPSLY

2846 NEGD r
2847 ALPSLS}) DO oR¢, Ty
2848 crec

2849 |g; :gn:;a

2859 CLRD
28%} A2M345}) 0OIVD ry,re ‘7/53,53
2852 8R ATL843
2853 INPSL5) LDD PI2S4%,Te

NaP
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2909

2919
2911

2912

2913
2914

vegl

veal

23eMARG?S 111364 PAGE 4wl

TSY oR3

114 CX1812
NEEGD ri
R EX1849

DAPAN] SCTO
CLRO ry

L00 PE(R3),F0
AT{843 CLR Ré&

crce
810 Fy.r%

CLRO Fy
1] 4 PBU'S?
A880 r

INC e
PLUSLSI LDD 21 14!

CMPD Fe,rs

crec

144 LELSLY
GT{s13) O¢C Re

olvo re,rs

L00 rt.r’
L00 PL2843,F3

LELSL5) 87D Py Fe
CLRO r
1ald Ti0848,F0
crce
BGE Li9847

(8]¢) PLOSLY,FY
L00 Fo,r

MULD RIISLY,FO
SUBD 83,0,78

ADOD RIISLY,MY

pIvd ri,Fe
Li8S15) LDO re,r2

MULD Fo,re

MOV $7COSLY, RD

MOV TR

LDo (RB)&,Py /
XP0OS131 MULD Fe,Fry |

oEC R

ADOD (RB)s,ry

8GT XPR8LY

MULD Fe,rs
ADDO r3,ry

suso Fe,ry
1] R4

14+ SGLsLd
NEGD r

SG{sS13) ADOD re,re
EX1845) 870 Fl,=(3P)

MOV (g')tg:fl

MOV 1§LELTL}

MOV (3P)e)A2 434
MQV (3P)e,;RY

RYS RY

23aMARS?73 11134 PAGE 4ei?

PIsis1 ,WORD
s WORD

P12S15) ,WORD

,WORD

T158151 ,WORD
, WORD

P1eSL3) ,WORD

RT3IS15) ,WORD

FCOS451 (WORD

oM

CONS131 ,WORD

249913,007732

18104%,064301
P403131,007732

184041,06430¢
037641,0308242
172366,063261
240000,005224

1485%3,115454

PeB3III, L3472

944302,062924

237063,458707

103300,163330
1372064,143233
P04910,002413

837233,043802
P27194,142446

137272,02947¢
13641¢4,065430
B37343,107847

223629,0829404
137422,044444

B74339,116¢(514
B37514,440314
1460224,1634%50
13769¢,425252
1292%2,113402
340200,0008000
200000 ,300000

4385
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194}
2942

2943
2944

2945

2944
2947

2948

2949

2992

2951

s0voe5

2996

2997
2998

2999

3000

300}
Jo02

3293

3004

3005

3226

3907
3008

)

sOvO!I

sOvO1

BASIC SQURCE FILE #32

' TITLE SQVO9?
1r0F CNDSL¢
GLOBL SOVD,SERRA
REsXo

RiOXY

R2¥X2

R3NS3

ResXe

RSexS
§Pexs

PCrX?
rgexo.

(45113}
Del,
N3ié6,
Qsié,

' IF0F PRy
JWORD 170844

'WORD 172320
JWORD 172429

JWORD 174403

(WORD 174946

N1 14 P(Re)e

+ENOC
IPNOF FPY

MoV Re,e(§P)

MOV R¥,e(3P)
CLR "o

CLR R
CLR Re

CLR R3

CLN o(3P)
ASY NeDe2({3P)

ROL oSP

CLR 1% 1.3]

787 o(se)
(14 OEWSLe
BISB NeL(3F),0SP

11 FERELE
sise :;sr).no

ROR R9
01S8 . NeJ(IP),RO

8188 Ne2(SP),RY
R” 3

PISB Ne§(SP),Ry

BISB Ned(SP),RZ
SHAB R2
$ISB Ne7(SP),R2
BISB Ne6(SP),R3

§HAD Ry

ASL o¢sm)

AQC (8P

436
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OCWSL161

UNOSL6}
ECLS16|

EC{$16|
ZERS16|

OLWSL6}

oWlsSL6l

CLR Ré&
8138 0e4(3P)R

Re, 08Psys 4,08P

SWAB pLsm)

5gC
ROR o(ar)
MQVB De3(8P),0(8P)
MOVE 0e2(8P),De3(SP)

MOVE De8(SP),De2(SP)

MOVE Ded(SP),0a8(SP)

MQVB De7(SP),004(SP)

move Qo6 (SP),De7(SP)
CLRB Ded(SP)
CLR Qesm)
CLR Qe2(3M)

CLR Qeda(8r)
cup RE,0(3P)

BM! DLWS19
8,0 OM1s18
cMP Ry,002(SP)

LD DLWS1®
a0 L% 1Y)
oMp R, D+4(3P)

L DLWSLe
a0 LI 2Y

114 RY0¢0(SP)
oM DLNWSL®
ONE OMisse
INC o3P
CLR R4

SR FLTS1®
mov 0340300

SR 41§ }
MOV $400%,R0

T8Y «({3M)

JR RI,STRRA
14 (§P)¢ (SP)e
LR 9%8ed(3P)
GLR QeRed (3P)
LR Qeded(SP)

cLR Qeged(SP)

oR RINSLO
ROR R

ROR Ry

ROR R2

RORN Ry

INC o§r
MOV 7,9
J R PG,OVESLe
Move R¢,Q(ETM)

787 R9

ONE FLi81¢
MOV 816,15

7437

Wie



SQv0eS

3051
3952

I3

sDvDes

3106

3387

3308

3399

3119

3113

S112

3113
3114

3115

3116

3117
3118

MACX11

MACX14

veai

veai

23eMARS?73

23¢MAR®73

11134 PAGE 3e2

FL{S161)
FLTSL61)

SGNSL6)

RINS1614

ovisie|
OVRS16}

ov{si61

11134 PAGE 5e3

G0sS161

NGOS161

NQDS4L6|

EQ2846)

EQ{si6|

RYSSL61

SOvii

P1317}

P2s17|

ODlvsivi

MOV R4, Qe2(SP)

T8Y Lt

ONE 4%% }Y )

MOV 016,.R3
JER PG.0VESLS

MoV Ré,Qed(SP)
787 RI
BNE rLYSLO
MOV 846,,R5

JSR PG, OVisLs

BR FLTSL9
CLR

MOV ($P)&, RS

ADD #2Q0,R9
[N UNDS4Lo

CMP #377,R3

] OVRSLe

MQVE R3,Qeie2t5P)
RQRN ($P)e

ROR Qefed (SP)
ROR Qe2eé (3P)

RQR Qeded (3P
ROR R4

AQC Ré

AQC Qedead (3M)

AQC Qe2e4 (3P)
ADC QeBed (SP)
MOV R&,Qsbwd(SP)

8Cs ovisLe
8vs 0vVyisSLe
MOV (SP)&,RS

Mov (SP)e R4

A00 08,,3”
wMr S{Re)e

TSy o(8P)

MOV #2083,N1

R EGLSL0
ASL Ré

AS, R3

ROL Re
ROL R
ROL (1)

8CS GOSLe
cMP De@+2({SP)RO

! NGOS18
8,0 Gosié

CHP De262(PP)R4

LD NGOSLd
8,0 GOgL6
cMP De4e2{§P)2

BM{ NGOSLo
B, O GOS%6

cMP De6+2(SP)R3

L2 NGOS4i0
14 NQOS10

sys De4+2(SP)R

-1:14 Re
sac Ry

$8C RO

sys De4e2(SP)R2

{:14 Ry

set RO

sys D8262(3P)R}

.11+ R

sys De0e2{8P)RY

INC R4

pEe R3
867" PVisie

nys pg
INC R4
BR 04340
ASL R4

o] 44 RS

867 €Q2sie

INC R
RYS 4"

+ENDC
,ENOC

«TITLE SOV]9J
,1FOF CNDS$47
,GLOB, SOV],SERR

RO®XO

RieX4

R2m%2

R3IEX3

ReuX4

RS$XS

SPeX6

Q8477304

. JINDF EAZRMULOLY
CLR RP

MOV (SP)e,RY
8GT P18y’

9EQ CHKSY7

INC RO

NES Ry

MOV ogP, Ry
867 rp2347

BEQ ZERSL7

INC RO

NEG L]

MOV R4,e(3P)

MOV IILL
CLR R3
SWAB RJ

] olvsy?

ASL Re

SWHAB Ry

ASL, RY
roL R2

Y35

43
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3163 sgl LUPSL?
3162 INC R
3463 sys Ry RQ
3364 BHIS LUPSLT

33165 ADD Rg,R2

3386 otc RY
33167 LUPSL?1 OEC R4
3168 BGY DIvsy7

3369 MOV (3P)o, R4
31790 NEG Ry ‘
3173 ASR R9
3172 B8CS PISLY
3173 NEG RJ
33174 BvS CHKSL7
3178 P3SL71 MQV Ry, 08P
3176 MP e(R4)e

3477 2EASLT74 CLR 11
3178 Jur P(R4)e
3379 ENOC
3180 2 JFOP EAE
3183 sovi MOV sMQ, RP
3382 MOV (3P)&, R}

3383 8EQ CHKSL7
318¢ MOV (SP)s,0RD
3385 1t 34 o{RD)
3386 MOV Ri,e(RO)
3187 cMP (RA)e, (REY&
3388 MOV ORD,e(3P)

3389 JMp P(RE)e

33490 1 ENOC
3193 s J7OF MYLDLY

3192 sOvVei1 MOV 2(8P) Ry

3193 WORD 204700

3394 (WORD B7402¢
3395 MOV RO, 08P

3196 8¢S CHKSL7
3197 JnP P(Ra)e

3198 ENOC
3399 CHKSL71 JSR RS, SEAR
3220 He O(Re)e
3293 BYTE 3

3202 ,8YTE 3
3203 +ENOC
3204 'JITLE SQVREY
320% ' 170F CNOSLe
3384 1GLOBL SQVR,SERRA
3207 200908 RO8Xd
3208 003003 Riexy
3209 I TTLF] R29%2
3240 000003 R3eX3
3213 280004 R4uX4

3212 280009 R38XS
3213 020006 sPexs
3214 p02007 pCEX?

3215 177304 MQPL77304

SOVRE8 MACX1L VP21 23sMARe73 11]34 PAGE Se3

3216 177342 NQRs177312
3217 177314 LSNeL7731¢4
3218 1773316 ASHDL77346
3219 LIELT T Foexo
3229 20900y Flexg

32238 700049 Os8,
3222 280014 N#42,

3223 20001 ¢ Qese,

3224 Jror rFry
3225 SOVR) JWORD 7000}

3224 (NORD 17232¢
3227 (WORD 172420
3228 (WORD 174403
3229 1 WORD ~ 174040
3239 JMP O(R4)e

3231 ,ENOC
3232 IPNOF FRY
3233 2812347 210446 SOVRI MOV R4,e (}P)
3234 001236¢ 010546 MOV RS, 0(§P)
323% 001249' 09%000 CLR RO

3236 221242 0@spay CLR Ry

3237 001244 229046 CLN o({SP)
3238 (01246¢ 206366 002012 ASL, NeBe2(3P)
3239 2912%2' 206116 RO o3r
3240 0012%4¢ 709046 CLR ={8P)
J24y 201256¢ 20%766 020010 rSY D(sP)
3242 0012627 2014%6 BES OgHSL8
3243 201264¢ 156616 000015 8138 Ned(BP),05p

3244 221270¢ 301494 8€0 ZERSLS
3245 001272/ 156600 000014 ajse N{SP),RD

3246 301276’ 290320 SWAB RO

3247 091370¢ PR0263 ] 44

3248 0Q1302' ~p6Q00 ROR RO

3249 204304¢ 156600 0900017 8138 NeJ(8F),RQ
3250 0041319¢ 15660y 000018 8138 Ne2(8P),RY
3251 291314' 299303 Swag R

32%2 M@1316' 008002 CLR R
3253 284329 39%203 CLR R3
3254 (01322¢ 206366 0O0OUYLD ASL 0(sP)

3255 0P1326/ 20%%66 0202002 AQC 2(8”)

3256 2013327 156692 000013 8188 Doy (8P, R2
3257 0043367 160216 sy8 RZ, 08P
3258 0@1349¢ 209922 CLR Re
3259 001342' 156602 000010 8]se DI3P)R2
3260 001346 200302 SWAB R
3261 0241359’ 720026% s¢gc
3262 pA013%2' 0P6Q02 ROR LI
32603 02013%4¢ 156602 0200013 s}se Dol (3P ,RE
3264 - 0P136@' 156693 200012 8138 De2(8P),RI
3265 0P13684/ 2008323 SwWAB Ry
3266 JIFOP CAEIMYLOLY

3267 CLe
3268 ROR RO
3269 RQR Ry
3270 ROR n2

749

za

e



sQVRO®

SOVRo8

3326

3327

3328

MACX14

291366
294379/}

091372/

201374/
284376
g0y 488/

201402/

001406/
goage19/
291412/

og1414/

9091416/

ggg429¢

peg422/
304426/
201439/
81432/

291436/
8031449/
081444/

poL44s!

001452/
PRL456/

p91462/
go1464!
091466/
pBL479!

801472/

oDL476!

201502/

201506

gais510’

2884512/
281314/

231516/

904522/

MACX11

pPL526!¢
p91530/

201534/

g91534!¢

381542/

204544/

884559/

2815%2/
0231556/

221560/

ge1562!¢

pB1566/

2015724

voal

28902

103449

104934
220193

18403¢
2040934
2095066

209216

AL L)

000443

022626

200443
205726
piaree

290406

P99746
0312798

20904022
ni2709

2098726

204567

298066

203966

000445
206000

286003

295246

212724
004767

110966

299724

924492

gesges

000404

pL2704
204767

voal

232604
262704

2B3743

222784

202733

110466

200024

o0p6066

206003
295509

205366

810566

193716

23eMARe73 111 3¢ PAGE 9«6

ROR Ry

ENOC
cHP R9,R2

0 bLIR2Y
, JPNOF EAZEMYLOLY

BN DL WS 8
cHP R,NI

LT ] Y
BNE OMigse

200044 CLR atse)
INC 4 1d
CLR RY

8R FLTSLS

ENOC
JIFOF EAEIMYLDIY
SH1S DLWSL®

+ENOC
ZERSL8) CmP (SPYe, (SP)e

BR 31833 ]
DCusL8) TST (3P)e

o0epRY MoV 84023 ,RP
8R ECLSLD

ovisi8y 187 o({SP)

203003 OVRSL8| MQV #3003,RO
3R EELELE

0031409 UNDS4L8} MOV 81405,RS
ECLS18) TS8Y (7)o

P92576 JSM RY,SERRA

200018 ECIsSL8i CLR Qebed (SP)

90012 CLR Qe2e4 (3P)
BR RINSLS

OLWSL8) ROR re
ROR Ry

INC 3 i
+ JPNOF EAZ&MYLO1Y

680013 OW{S48} MOV ML

200104 JSA PG, OViSLS

20081 ¢ MOV RS,Q(3P)

T9Y UL
8€E0 N;"1!
CLR R
#R FLYSLY

pgeR2e NTDSL801 MOV 8316,,R4

200960 JIR PG,OVLSLE

1 ENDC
»JPOF EAEIMYLO1Y

DHISLBY CLC
ROR Ry

ROR "9

ROR Ry

«ENOC
s 1POF EAE
MOV #MQ,RD

MOV Ry, PRD

23«MARE73 11134 PAGE 5e7

MOV RE,;e(N3)

MOV R,= (KS)
T$Y (RS)e

MOV (RI)e RY
LIk} (R”‘.R‘

MOV R3, RS

TST «(RY)
ASR Ry

LT Ry, =(RS)

] 444 S ASH
MQV R3e (RS)
CMP (RS)e, (RS)s

NEC oRS

MOV 83,00ASH

AQD Ré,e(RI)
CLR PENQR

sys OENQR, #SP

MOV fug,08 3K

MOY (R3)e,Q(SP)
MOV ®RS,RY

ENQC

JIFOF MULOLY
MOV RP, R4

MOV Ry, RS

JWORD 874402
MOV RS, AY

MOV R&,RO

JWORD 2709403

ASR Ry

sys Ry,R¢

JWORD 273427,e¢

,NORD 274402

NES Ré

JNORD 373427,4

ADD RO,R4

NBPSL8| ,WORD 973427,1
M1 NB1SL8

oLe o3P

ar NBTSL8

NB1SL18) ,WORD 273427,¢7

MQV Re,Q(8P)
+ENOC

FLTSL8¢1 MOV (§P)+ R4
2002090 ADD #209,K4

]9 1 UNDS1g
830377 cMHP 8377,R4

19 QVRSLR
2009313 MOVS RE,Qeiv2(SP)

SGNS101 RQR (§P)e

200010 '~ ROR Qeded (SP)
ROR RS

ADC Ry

200010 ADC Refed (SP)
080042 MOV RS, Q4304 (SP)

8cs 0vysLd

s

9495
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JI88 081574/ 102745 L1 QvisLy
3382 081976¢ 0126083 RTNS18) MOV (§P)e RS

3383 0201600/ 032604 MOV £ LALTLL
3384 091602/ 222626 cHP (3P)e, (SPY&
3389 0201504! 090134 JMP O(R4)e

3384 1 JINDF EAZAMYLOLY
3387 001606/ 296309 OV{sSL81 AS), RS

3388 0294613/ 00630Y ASL "y

3389 0201612/ P06128 ROL ro
3399 0041614/ 193496 [[of | GOsys
339) 001616/ 020209 CMP W TLL
3392 091620/ 10{219 L L} NGOS1d

3393 201622/ 19349y B0 GO%4L8
339¢ 001624/ 020303 LT RY,RY

3399 091626/ 10{00% L L NGOSLe
3396 001630/ 091407 [ ]4-] NQDSLS
3397 001632/ 160303 GOs18; 9Iy» Ry,RY
3398 001634¢ 299600 s8¢ RO

3399 081636/ 160200 sys RZ,RO
3400 001640/ 09920% INC RS

3401 001642' 003304 NGaS18) DEC Ré

3422 001644/ 203360 BGY Ovisie
3423 DP1646¢ 200207 RYS re
3404 0016%0' 29%20% NQOSL8} INC RS

3409 001652/ 0009403 BR €Q4319
J4pO 0081654¢ 006323 E02848) ASL R3
3497 094656¢' 003304 EQ{s18) 0O¢C R4

3408 0201660 00337% 8GY £03sL8

3409 001662/ 009204 INC R4

3410 0091664/ 290207 RTSS18) NTS rc

Jasy s ENOC
3432 ENDC

3413 +ENDC '

J434 oTITLE SOXPO3
3415 JJror CNDSLY

3416 1 GLOBL DEXP, JERRA

3447 JIPNOF PPy

34318 «GLOBL SADD,3SBD,SMLD,SDVD,%10,SD!,SPOLSH,SPOPRY
Jag9 ENDC
3429 RGO

3423 R1E%1

3422 R28%2

3423 R3Ie%3

3424 RenX4e

3425 R33%S

3426 SPaxe

3427 Fosxo

3428 Fiexy

3429 Faexe

3430 F3a%3

3433 J1POF PRy
3432 DEXP) MOV #2(R%)RO
3433 JENDC

3434 1PNOF PPy

3435 DEXPt MOV RPe (SP)

SOXPRS MACX14L VP2L 23eMARe73 11|34 PAGE 59

3436 MOV 2(R3) ;R4
3437 MOV SR4, RO

3438 +ENDC

3439 8G? POSSLY

3440 CMP RD, 8444662
3443 oM EZERSLY

36472 8R SMYSL9
3443 POSSL9) CuP RO, #41060
3444 L) OVRELY
3445 SMTS191 ASL RO

3446 cHP RO, 863000

3447 8,0 ONESLY

3448 1PNOF PPy
3449 sys 828,,3°

345¢ AQD #8, ,Re
345 MOV o{R4)o (SP)
3452 MOV o(R4)= (SP)

3453 MOV o{R¢)= (SP)
3454 MOV o(R4),;u(SP}
3455 MOV 894370%,=(3SP)
3456 MOV 20264534 ,(8P)

3457 MOV #125073,0(8P)
3458 MOV 940270,0(3P)

3459 J8R R4, §PQL SH
3460 ,WORD SMLD

Jasy (WORD DYPSLY

3462 JWORD 30!
3463 yWORD AQJELY

3464 +WORD 310
3465 | WORD $880
3466 JWORD ML 6849
3467 (WORD 0OYPSLY

3468 NORD %01
3669 , WORD o§vsLy

3472 WORDQ si0
3473 JWORD $8§80,036%19

3472 «WORD DUPSLY,0UPEL9
3473 JWORD SMLD
3474 ,WORD SPOPR4

3475 +WORD UPL sy
3476 ONESL91 MQV 0408200 ,RP
3477 BR 21849

3478 OVRS4L91 MQV 81204,RP
3479 B8R EGLSLY
3489 ZERSL9) MOV #208%,R2
3481 ECLSL9}) VSR R3,SERRA
3482 CLR Re
3483 213491 CLR R
3484 CLR RS
3485 cL® Ry
3486 uR oyTSLy
3487 UPLSL9t MOV 0033343,0(3P)
3488 MOV 20195349 ,(%P)

3489 MOV $152409%,=(8P)
349¢ MOV 1842746 ,0({3P)

Lz
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SOXP23 MACX1g

3493

3492
3493

3494

3493

349¢
3497

3498

3499

3909

I$0Y
3502

3903

yeai

SOXP25 MACX1Y

3946

3947
3B48

3549

3559

3553

3952

3553

3854
3555

voai

23eMARe?73

23eMARS73

11134 PAGE Jei®

MOV

MOV

MOV

nov

MOV

MOV

MoV
MQV

MOV

NMUS49) 8

SC{s491 MOV

oUts19) MoV

ADJSL9) T8Y

ARNS19) MOV

ML6S19) AOD

11134 PAGE Seig

D16349| SUs

DORSL9y JMP
DSVS49) MOV

AURPSL9) MOV

ABPSL91 MOV

OUPSL94 MOV

TNES191 MOV
TW{S191 MOV

W

RT25491 ,WORD

0

M16S191 MO0D

S

R’..(;')

.z..‘s”

Ry,=(3P)

R&,e(¥P)
1193783, (3P)

#133034,=({SP)
8143308, (8P)

8037134, (SP)
R3,e(§P)
R,e (SP)
Ry,e (5P)

RO,e (3P)
04710€2,«(9P)
8876433, 0(3P)
#1242, «(3P)

8044246 ,2(3P)

RE,SPOLSN
SADD,AUPSLY

SMLD,5A0D,; SMLD

TNCSLY
SADD,AOPSY

$380,%0V0D
SGLSLY
lfl?l’t?tfl}.fl’

(sP)
NMLSLY
=(R9),e(3P)
o{RY)yu(SP)
o(RY),e(SP)
.‘I’)‘IQSP)

R4, $POLSH
SHLD,)ASRSLY

30484y
13, R9
ASRSLY
(§P)¢, RO
(§P)o, Ry
(§P)e, R2

o§r

o8P, 20,(SP)
O{Re)e

§L000,05P
o(R4)e

41000,08P

OoRSLY
1171

(R4®

oSP,2¢,(SP)
O(R4)e

(SP)e,38,(8P)
(SP)*,38, (3P

(§P)e,38, (3P
e{R4)®

(SP)e,22,(8P)
(8P)e,;22,(3P)

(SP)+,22,(9P)
(SP)e,22,(SP)
P(R4)e

8(8P),e (SP)

6(3P),;e(SP)
6(3P),e(SP)
6(SP)e (SP)
(R4 )

88, RP

14,(8P) ,=(8P)
e

TWLSLY
S(R4)®

94026%,002363,031771,157145

340230,2333760,850645,1342%1

B4B213,112701,161752,105727
B4B205,125903,063704¢,044173

Fry

#FCOS19,RO

Pg(RS),F2

(RA)&,P2
FJ,R4

rd

M14651Y
‘1}!0[2
R4

#16,9,72
r '

¥36,2,72
FR. 7Y

(ROYa,r3

(RA)&,F3

Fe,rd

Fy,re

F3.F2

Y4/

747
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3603 8UlD FhifFe
36002 ‘ Divo Fi.r2
3603 SCLSLPI ASR Ry

Joo4 ace NMLSLY

3603 MyLo (RB)e,@

3606 B8R SCLSLY
3607 NMLSL{9) BEQ G181y

3628 ADD 28, R0

Joo9 BR SGLELY
3619 SC{s$19) S0 F,e($P)

36131 MOV (SP)e RD
3612 MOV (SP)e,RY

3613 MOV (§P)e,RQ
3614 MOV (IP)*R3
3645 T 4

3616 cLRe R
3617 ASR R

3618 ADD R4,RD

3619 oMl OVRSLY

3620 RYS RS

3423 ONESL91 MOV 940200,R0

3622 8R 21819

3623 OVRSL9| MOV n;aao,nu

3424 BR ECLS
3625 ZERSL9| MOV uznns.na

3626 ECLSL91 JSR RJ, SERRA

3827 CLR RO

Je28 218191 CLR RY
3629 CLR R
3639 CLR Ry
3633 RYS R3

3632 FCOSL9) ,WORD 40270,12%073,024934,34370%

3633 , WORD le1249.10;232.!74433.171a42

3634 WWORD BY715¢,113360,1530¢1,193723

3633 (HORD 240760,152425%,0845345,033343
3636 JWORD 36020%,425303,063704,034173

3637 «WORD 240217,113704,164792,405727

3638 (WORD 2408230,033760,0506{5,1342%¢
3639 , WORD n¢aza5.ouzsos g34771,197145

3440 1 ENOC

3443 ENDC
Jo43 JTITLE SEXPR¢

3043 IFOF CNDS20
3644
3645 16L08L EXP,SERRA

3646 IFNOF rp

3647 +GLOBL SAOR,§SBR,SMLR,SOVR,SIR,SR],3POLSH
3048 , ENDC

3449 090009 Rgexo
3450 290003 RieXY

3653 2900082 R29%2
3652 292003 R3NS3
3453 290004 R49X4

3654 2929005 NSexS
3655 200026 spuxe

SEXPD4 MACX11T V@2l 23«MARe73 11134 PAGE Seil

3456 2090027 rPCeX?
3657 2990992 rosxo
3658 209003 £ 111

3459 200902 raexe

3662 292023 r3exs

Joo1 02016667 014534 000002 EXPY MOV z&nsa.sq
3662 001672/ 011400 MOV

3663 0201674/ 2393004 8GT -qssz
3664 201676¢' 020027 141662 cMR RO, 8144662

3665 Q01702¢ 1091146 L TH 2LR$ 20

3668 201704/ 2204023 8R SMTS2D

3667 001706¢ 220027 041669 POSS28| CMP RO, 843660

3668 2@1712¢ 194137 1D OVRS 28

3669 031714/ 23063029 SMT$201 ASL, RO
3679 201714¢ 2200927 063900 : cHP RD, 863000

3671 0Q01722' 193527 L0 ONES 29

3672 ' IFPNOF PPy
3973 281724/ 295746 787 o{3P)
3674 0301726' 009046 CLR ({3P)
3675 201739/ 212746 0402200 MOV 240200,e(SP)

3676 001734/ 216446 000002 MOV 2{R4) (3P

3677 P01740¢ 03311446 MOV OR4,e(3P)

3678 001742 0164446 0QOO0P2 MOV 2(R&)0 (8SP)

JO79 301746' 311446 MOV R4, «({SP)

3680 Q01750+ 004487 02092322 JSR Re,SPOLSH

368] 001754/ 2282p44! JWORD PLES20

3682 Q2017%6¢ 2702322/ JWORD SMLR

3683 0017603' 202714/ WORD SR}

3684 aD1762¢ 2020936/ ,WORD ESVS28

3685 D01764¢ 392236/ (WORD SR

3686 201766' 202044/ JWORD P E$20

3687 B01773¢ 2084234/ ,WORD SQVR

3688 0201772' 3909992/ WORD §8R

3689 201774’ 202064/ (WORD CPRS2¢

3690 001776 022322/ yWORD SM|R

3691 2022009 Adppasl (WORD SADR

3692 202002' 201234/ {WORD SQVR

3693 0202004’ 2300006/ ,WORD SADR
3694 002006¢ 200006/ «WORD SAOR

3495 2020919' 201234/ (WORD SQVR

3696 202912' 202024/ (WORD INCS29

3697 0202214+ 0202806 JWORD SADR

3698 202016/ 202032/ , WORD ouPszn

3699 092922 2902322/ ,WORD Ln
3700 202022' 202160/ (WORD SCLS
3723 2022024/ 262716 100208 INES20) ADD n;uazao.agp

3722 392039¢ 000134 JHP R4)e

3703 302032¢ 216644 0200002 DUPS2d4 MOV z;srauntsfli

3704 202236+ 016646 0BPR03 MOV 2(8P)e (SR}

3705 202042' 2090134 JMP o(R4)e

3706 0302044¢ 012746 123073 PLES23) MOV 8423073,a(8P)
3787 002099¢ 012746 040370 MOV 040270, a(3P)
1708 222294+ 030134 JMP LS
3709 0202056/ 211666 220912 ESve2ag| MOV o8P, 40,(3P)
3710 092062/ 280134 .14 P(Re)»

s
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3713 002064 296116 Cras29) RmoL
3712 002066/ 296129 ROL.

3743 002070' 162716 000429 e
3714 202074) 18{430 §L08
3719 0820976' 006009 ROR
3746 002109 20601¢ RQR
3747 0923192' 211699 MOV
3748 002104/ 016603 0090002 MOv
3719 302118¢ 012746 036602 MOV
I720 002114 031274§ 1413100 MOV
3723 9202128¢ 21014¢ MOV
3722 0023122' 010046 MOV

3723 0023124 212744 0871973 MOV
J726 002139¢ 23274¢ 04342¢ MOV
3729 002334¢ 232744 0563133 MOV

3720 0202149¢ 0312766 041969 MOV

3727 092144/ 013144 MOV
3728 029234¢¢ 01004¢ MOV
3729 202159' 210144 MOV
3736 802152’ 212946 MOV

3733 ©0215%4’ 090434 NP
3732 1 ENOC
3733 JrOr

3734 SETD
3735 ST}
3734 MOV

377 LoGro
3738 MQDO
3739 760!
§740 pD
3743 DIV
3742 e
3743 Locor
3744 crec
3749 8go
3746 LWor
3747 MULF
3748 ADDF
3749 L0r

3759 oIvr
375¢ ADOF
3782 ADDP

3753 oyvr
3754 MULF
3759 sysr

3756 MULF
3797 sci{s29) 317
3758 , ENOC
3799 . 17NOF
3760 092156 222624 2FRS2FL Cup
376 ~ ,ENOC
3762 082369/ 212600 SCLS29} MOV

3763 0021624 0812604 MOV

3764 IPNOF
3769 0P2164¢ 232604 MOV
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3766 (ENDC

3767 002166’ 2003024 SWAB

3768 322179¢ 19%20¢ CLR8

3769 082172' 006204 AR

3779 0202174/ 0369409 A00
3774 0892176 19040% M}
3772 2802200¢ 090209 nYS
3773 p@2202/ 29%p0} ONES28) CLR
377¢ 0822047 212700 049200 MOV

377% 002219 280209 RYS
3776 02092212' 9127090 002404 OVRS20) MOV

3777 0202236 300482 - B8R

3778 202229/ 9312700 002409 ZERS20) MOV

3779 022224’ 304567 0202020 gCLS201 JSR

3780 0802230¢ 099920 CLR

3781 ©@02232¢ 2909083 gLR

31782 002234/ 390205 RYS

3783 y 170F
3784 FCos29) ,WORD
37858 WORQ
3786 WORD

3787 WORD

1788 , WORD

3789 , WORD

3790 , WORD

3793 ENDC

3792 , ENOC

3793 ,E0T

3794

RO
s408,08P
{4 ]

ny

114

o§r, Ry
2(8P) My
8036602,«(3P)

9341180, SP)

Ri.e(§P)
RO,e (§P)

."l’tt.“"’

9942426,(8P)

#936433,«(8P)

8841500, «(SP)
Ry, e(5P)

RI,;e (3P)
R, =(¥P)

RQ,e(§P)

P{R4)¢

rey

#0COS20,RO
ofke,r2

Fe.re

$GLs2e
Fe,rs

F3, 73

(RB)&,F3
(R2)e,ry
'g.rt

FeFe
(RB)&,FY

FO re

"..‘;"

rey

(§P)oy (3P)

(§P)o,RD
(§P)o RY
4]"W
(§P)e,R4

Ré¢
né
R4
"4, RO

OVRS29

R3
r
$48200,R0

r3
93404,R0

048279,423873

83453¢,013964
040479,423973

P23433¢,0843764
B44560,094¢(33
P42426,07197¢

144100,036402

450

75/



SEXPOS MACX1Y

37908
3796
3797
3798

sicio2

3850

3854

3852

3853

3854
3855

3856

3857

3858

3859
3860

3863

3862

3863

3864

3865

3866

3067

3868

3869

3879

3873

3872

3873

3874

3875

3876

3877

3878

3879

MACX14

yeal

voal

23sMARe?3

23sMARe73

11134 pace &

SFEALL)

RE?S241

IFixa

RNOS221)

UPLSZRI

FLOAT)

'

UPLS23}

lT!TLE

lGLOlL
RPexe
nesx4

R5sXS

SPuxé

mMov

MoV

MoV

MOV
nov

Jor
ADD

yMP
+ENDC
cT!TL‘
' JFOF
oGLOBL
ROEXO

N4gX4

11134 PAGE 6wy

soelt

sich

GOos24y

ST?s24)

SGS$24)

8

SN{S24)
]

NX?SZ4I

Ncnsz4;

FLOS24|

SGNS2¢)

HOV

BASIC SOURCE FILL #313
sreLee
CNOS 24

STCALL

IRETSZLo (SP)
#137,0(8P)

0481,0(8P)
P.R!

irwt
srixey
cAS¢

IPIX,8R],SPOLSK

2IRS)Re

2 Ra) 0(8P)

‘|'é!"
Re,SPOLSH
SR,UP\ 322
!!')*tll

srLrgg

FLOAT;SIR,SPOLSH,SPOPRS

0g(RI);e (SP)

R4, SPOLSH

SIn

SPOPRY

UPLS2)
L1

sic1o¢
CNO§2¢
$1C1,30C

#07,(SP)

GQSZQ

.!71."”’

Risw(§P)
8,({37),Ry

0(8P),8,(SP)
4(3P)6(SP)
RB.Q({F)

R2,0(3P)
e(3P)
RE

(RL)e,R2
#477600,R2
RE,#!
SGas2e

'%0121‘3’3

453

453

4

g



$iCleg MACX1L

3909
3906

3987

vea1i

$lcoog

3960

39631

3962
3963

3964

3965

Jve6
3Ive?

3968

3969

3970

3973

3972

3973

3974

3975

3976

3977

3978

3979

MACX13 veal

23sMARe7S

23sMARe73
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cLe

ONES24}) MOV (§P)e,A2
MOV (§P)o RS

ROL (§P)e
MOV RO,4($P)

MQV (IP)eRY
RTS 47

CRRS24| TSY (§r)e
NGMS241 CLR T

COoM 448P)
BR DNES2¢

0CLS24) RO, Re
5CS CRR§24
ROL T

o”©es ERNS2¢
. ROL Re

8cs CRR§2¢
ADD R2.RE

BR rL0sae

+ENOC
JTITLE SlC00¢
N i4l4 CNOS2Y

+GLOBL 81C0,%0C0
Rgex0

R{BNY

R29%2

RIIXS

Reaxs

SPeXe

PCUX? ‘

$0€0) nov 90CTS3S=RE S25,RD
R G0s2% _

$1c01 mQv SQLCSIeRELS2%,RY
60’2" NOV R!.."P)

MOV 8,(3P)RS

MOV 6, {SP),R2

17 4 L?882%
CLR R2

CLR e(sm) ,

LPSS25) MOV 4,!3' L
MOV g8l ,e(3P)

cup Ré, 800 TI2%eREL928

Bga PO9s2
787 R4
]+ 4 rPQSS29
NES L
MOV sle,04P

POSS2%1 CLR o{3P)
ADD PG, RO

REL$23)
TS?$25) 187 oR®

sge MOVS2Y
CLN R

SyURs25) 8y8 ®RE, R4

11134 PAGE 6e3

8,0 BACS2Y
INC R

2R syssay
BAES2%) ADO (RE)& R4

TSY R
SNC NECS2%
T$Y o§P
8go T§7$2Y

NZ23S25) ADD 8Q8,RS

MOV Ry, e(SP)

8R TS7322

MOVS25) ADD R24R3
ADO #00,Re

MOVB R4, e(RY)
OCRS2%) DEC RZ

8L ryLs29
mMove (§P)o,0(RIY

BNE OGRS 2%

MOVD (SP)e ;PR

FILS2%) OEC R
8€0 ONES2Y

MOVE #1 ,w(R3)

8R ri.s2s
FULS2%) T9Y (§P)e

BNC ERRS29
o |1 4 #1 ,(8P)e

BNE stesaded,
ONES25) MQV (§P)e R4

MOV (SP)e, 4(SP)

TS? (§P)e
ROL (§P)e

RT3 rG
ERNS2%) 787 (SP)e

BNE ERRS2D
TSY (§P)e

MOV 8,(8P) ;RS

$78525) MOVe #lg,(X3)e

DEC a{sP)

BGY $7332%
com 8t{8P)

BR ONES2Y

DECS2%) ,WORD 198002,,1000,,108,,{0,,°

ocesas) .uogo L108009,10000,1000,{00,(2,0
1 ENOC
TITLE SINTOR
ciror CNOS2¢
GLOBL INT,JOINT,SRI,SPOLSN
RgeNE

R49N4

RS8XS
Puxe

INTS
JOINT) MOV 2(RI) Re

MOV 2(Re) u(SP)
MOV *Ré,e (YP)

45y
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SINTE2 MACXLY

4947
4014

1113

4259 002236/
6P 0092249/
406y 002244/
4062 002246/
4263 02022%0¢
4064 002252

4966 002254/

S{R4 MACX1Y

_ 4971 002260/

4074 002264/

4075 002266/

4076 002270/

4277 822272

4089 002274/
4090 0oQ2300°¢

4293 o0@23082/
4092 0222304/

4093 002306/

4097 g@02329'

4105

4196

412¢

vogl

22000

o0eEpey

290802
ggaeey

220024

202806

177304
177312
]

po9pes

0166034
293092

004424

005481

206146

212702

voal

103066

0B6L21

193402
208302

200774

110166

195003

150204
208303

096026

20600}

196066
210116

200134

23aMARS73

090232D

14134 PAGE $ed

UPLS26)

$1014

1ols27)

28]

sint

PO8sS27\

IR R4, $P0LSH

'HORD SRI,UPLS2¢

MOV (SP)e RE
RTS R3
ENDC
'TITLE SIRp4

' IFOF ONOS2?
$iIR

» JPNOF S§AS

+ENDC

GLOBL 81D
+ENDC

Li111

ni0%d
rR3eN2

RIEXI

Reskae

114 11

MGEL77304¢
NOReyg77348

resxe

JIFOF PRY

' JPNOF S@AS
SEY0
BR 101927

sger

gty
LOGIF (EP)e,r®
sTr Fo,e(3P)

JMP S(R4)e

+ENDC
JIPNOF PRy

' ]INOF SBAS
MOV P, (3P)

CLR 2P

CLR 4(3P)
ENOC

CLA s{8p)

MQVv 288?’0?1
8GY 411144

sea EgAy2?
NEG 1

ROL o{3P)
s JINDF EAL
MOV #320,R2
+ENDC
Jr0F EAC
Mov 9217,R2

23sMARS73

200004

200005

o9ep03
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NOMS27)

NODS27)

FERS2T

SMLD}

+ENDC
CLRB 4¢8P)

s JPNOF EAE

ROL Rg

8¢S NQDS27
o] 44 R2
8R NOMS27

ENDC
' JFOF EAC
MOV #MO,Y

CLR *RY

MQV Ry m(R3)
MOV #NOR, RO

CLR ORY
sys (RO)®,R2

MQV e, 0RY
MOV oRY, A

E
MOVE R, 5(3¥P)
CL Ry

8|38 R2,RY
RSWAB h

ROR (§m)e
ROR '

RQRB J(8P)

MOV Ry, 08P

Jup 8(R4)e

1 ENOC
1 ENOC
' TITLE $MLDE3
' JFOF CNDS2Q
(GLOBL SMLO,FERRA

RIaX3
R4OX4

R3eX3

SPaxs

PCeX7

MQEL7730¢

Bele,

RESLTHEL2,
S]GNe2

rosxe

[FOF rey
1 WORD 170044
JHORD 172420

'WORD {74026
JNORD 174044
JHP P(Re)e
s ENOC
JIFNOF PRy

456

757
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412% SMLDI MQV Rq,e(3P)

4124 MOV RS,el $P)
4127 ASL AsBed (3P)
43128 ROL o{$P)
4129 CLR o(8P)

43139 MOV ASL(BP) 08P
4133 BEQ ECRs28
6133 Hove A(SP) (Aot (9P)
43133 ] o
4134 ROR ALSP)
4139 MOV AGI(SP),A(SP)

¢13¢ SWAS Ae2(SP)
4337 MOVE AGS(SP),A02(SP)

43138 SNAD AGe(EP)
4339 MOVS AT (IP) ,A04(SP)
4449 SWAD Aeé(3P)
43144 CLRS Aed(3P)
4342 ASL l{SP}

4343 ADC SLGN(EP)
4144 1878 Beg(IP)
4349 NG NNES2S

4344 fCAS28) CwP (IP)e, (3PS
4147 lt‘l:l Jne gfasee
4348 NNES28| CLR _

6349 CLR L}
43150 +J7NOF CAZRMYLOLY
4153 QLR ne
43152 CLR R
4153 CLR "3
4354 ROR o(sr)

4399 MOV #316,,9(SP)
43196 MOV Bege2(SP)R4
4157 14 ] (I13111

43130 JIR PCaMTES28
4199 L MOV 136,,08P

4360 8623281 MOV Béde2(3P) N4

4183 ENE B4NS28

4362 T87Y Bege2(8P)
4363 4] pedgay

4364 BANS28) J$N PG, MT39328

41659 J§R PG.MLTS28
4360 MOV 836,,0

4367 848328 MOV B0242(3P) R4
4168 ONE 8aNS2§

4369 T$? Beda2(3P)

43170 ONC BENS2Y
43173 187 Bhge(3P)
4178 8go 831329
4173 

G2NS28) JIR PCIMLTISZS

4174 828820} MOV Bo302{IP) R4
4179 ng: -;.osg

4176 J PC.MLTS2S

4178 TS§Y (§R)e
4179 ADD (SPye,R4
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4180 JENDC

4183 JIPOF EABIMYLDIY

4182 CLR R4
4183 888 BegL(3P) ,Re

4184 ADD R, 0S¢
418% MOVS 81,0434(3P)

43186 RQR st
4187 SWAB B8{8P)

4188 MOV8 Be3(SP),B(SP)

4189 SWAB Be2(5P)

4190 MOVS g45(SP),Be0(SP)

4193 SWAB Bed4(SP)
4192 MQVE B8e7(3P),B44(SP)

4193 SWAB 8e6(3P)

4194 AR ] Be6(8P)

4493 ENDC
4196 J1FOF EAE
4197 MOV MO, Re

4198 MOV A{SP);n(SP)

43199 MOV 84442(3P)R4
4200 JSR RY,EMYS28

4203 MOV (§P)e, R2
4202 MOV £ LA L]
4203 MOV ASZ(SP)= (SP)

4204 MOV B4402(3P), 8R4

4205 JSR R, EMYS28

4206 ADD (§P)o M2

4207 ADC R

4208 AQOD (3P)*,R3
4209 ADC R2

4219 AQC R
4213 MOV AG4(IP)o (SP)

4212 MOV 84Pe2(5P), AR4

4313 vSR R3,EMYS28
4214 AQD (§P)eR2

4215 ADC Ry

4216 ADOD (SPYe, N3
4217 AQC n2
4218 ADC Ry

4249 MOV AGG(SP),a(SP)
42290 MOV BwPe2({3P)8R4
4223 JSR RS, EMYS28
4222 ADD (BP)e, N2

4223 ADC LT

422¢ ADD (EP)e RS

4225 AQC R2
4226 AQC LY

4227 MOV R 4RI

4228 MOV RL,R2

4229 CLR R
4230 MOV Att!).-(!l’n
4233 MOV Po4e2(3P) 0R¢ -

4232 JSR RS, EMYS28 455 g
€233 A00 (§P)a,R2

4234 ADC RS
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4238 
ADD 1§ LALTLE4236 
ADC re

4237 ADC Ry
4238 

MOV AGQ(SP),e(3P)
4239 

MOV Be24213P) 8R4
4240 

J R RI,EMYS2S
4243 

AQD (BP)e R24242 
AQC R

4243 
ADD (§P)e, A3

4244 AQC Re
4245 

ADE LH
4246 

MOV AGd (3P ) ,u(SP)4247 MOV BeB+2(3P) 0R4
4248 JIR R§,CMYS38
4249 

Agg ;gr)o.nz4 
ADC4232 ADD car)¢.us

42592 ADC R
4253 

ADC Ry
4254 

MOY A(SP) o (SPy253 MOV B4242(SP) 0R¢
4256 JER nfi;tnusza
4257 AQD (§P) e Y
4258 AQC RO
4259 

ADD (§P)e,R2
4260 

ADC R
4263 ADC LT’
4202 

MOV ASR(SP),e(sP)
4263 MOV BePe2(SP),0R4
4264 JSR RS, EMYS28
4265 

ADD (3P)e; RY
4266 AQC Re
4267 ADD (3P)e, R2
4268 ADC Ry
4269 

ADE RO
4270 

MOV A(SP), e (SP)0273 
MOV BeDe2(3P) ,0R4

4272 JSR R3,EMYS28
4273 

£00 (§P)e,RO
6274 ADD (§P)e RS
4275 

ADC ne
4276 

MOV (§P)ayRe
4277 1 ENOC
278 JFOF MULDIY4279 MOV A(SP) e(SP)
4280 MOV Boee2(SP) R4
4281 JoR 'g.;nusza
4282 

MOV R4,R2
4283 

MOV RS,RS
4284 

MOV AS2(SP),e(SP)
4285 MOV Bede2(SP) , R¢
4286 

JSR PC,EMYS28 
4/2; O4287 ADD R4 ,R2

4288 ADC R
4289 

ADD R%, RS
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4299 
ADC R2

4293 
AQC Ry4292 
MOV AS4(SP),n({SP)4293 MOV BaRe2(SP), R44294 
JSR PEIEMYS284293 ADD R4,R24296 
ADC RY4297 
ADD R3,R34298 
ADC R24299 
ADC Ry

4320 MOV AS6(SP),e(SP)4301 
MOV BePe2(SP), R44302 
JSR PG EMYS284303 
ADD R4, R4304 
ADC Ry

4305 ADD RS, RS4306 
ADC rR24307 
ADC Ry4308 
MOV RZ4RY4309 
MOV Ry, R2

4319 
CLR Ry :4311 
MOV A(SP),m(SP)4312 
MOV BedaR(3P), R44313 JSR PG, EMYS284314 
ADD R¢,R24315 
ADC R}

4316 ADD RS,R34317 
ADC R24318 
ADC R

4319 MOV AS2(3P) ,e(8P)4329 

MOV B4262(83P), R44323 JSR PG, EMYS284322 ADD R4,R4323 
ADC RY4324 ADD R5,RY4325 
ADG R24326 
ADC Ry

4327 MOV AS4(IP) e (SP)4328 
MQV BeB42(SP), R44329 
JSR PG EMYS284330 
ADD R4,R2

433} ADC R
4332 ADD R3,RY4333 

ADC R2
4334 

ADC R4335 
MOV A(SP) e(SP)4336 MOV 84242(8P), 044337 
J8R PGIRMYS2S4338 
ADD R4,RY

4339 
ADC R4349 
AQD RI,R24343 
AQC R4342 ADC RO 

{745 //4343 
MOV ASQ(8P),a(SP)4344 
MOV Be8e2(3P) R4
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4349 JSR PG EMYS2S
4346 ADOD 4,R1
4347 AQC RQ

4348 ADD R3.,R2
4349 AQC R
4359 ADC RO43534 

MOV A(SP);e(SP)
€352 MOV §e042(3P) R4

4353 J PGIEMYS2S
4354 ADD R4,RO
4359 ADD R3,RY
4354 ADC R
4357 MOV ($P)o Re
4358 ,ENOC
4359 AS, Ry
4360 rOL R3

4363 ROL Ry

4362 ROl LT
4363 #CY NOMS28
4364 ASL Ry
4365 ROL R

4368 ROL R
4387 ROL Re

4368 0ce R4
4369 NOMS28) SU8 9300, K¢
4370 L [N 4 UNDS2Y
4373 cuP #377,R4

4372 8,7 QVRS2%
4373 CLR8 l!
4374 8|0 RE.RY
437% 3WAD Ry
4376 CLR8 R3
4377 8l%e R$R2
4378 SWAD Re

4379 CLR8 Ry
4300 9198 RO, R
4334 SWAB Ry

4382 CLR8 Re

4383 8138 R4, RO
4384 SWAS ]

4385 ROR (IP)e
4386 RQR RQ
4387 RQR Ry
4388 ROR ne

4389 RON Ry
4390 

ADC Ry

4393 AQC rg

4392 AQ¢ "
4393 AQC R
4394 8cs 0vys2e

4393 ays ovisae
4396 oUTS28| MOV RO, REJLT(SP)

4397 MOV RLREFLTS2(5P)

4398 MOV REIREF,To4ISP)
4399 MOV RIREBLTe4{SP)"
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4409 MOV {§P)o,RS

4403 MOV LARTLL
4402 ADOD 89, ,30
4403 JNP a(RY)e

4404 ov{sa2s) TsY {3P)
4405 OVAS28| MOV #9083,R0

4406 8R 1%T4
4407 UNDS28) MOV 93303,R0
4408 ECLS28) T3Y Ple

4409 JSR RY, SERRA
[YEY ) 2£2828) CLM 1)
413 cLm L}

4412 CLR ng
4413 ~ CLR "y

4414 R oyTrsesy

4415 +JPNOF EABEMYLOTY

4416 MLTS201 ASR R¢
4417 ace x@s20
4418 MY{$28) ADD A®4ed (SP) (R3

4439 AQC Re
4429 ADC L]

4423 ADC L1

€422 ADC T

4423 ADD A®4e4(SP)R2
4424 AQC "1
4423 ADC Re

6426 ADC RS

4427 ADD A®+4(3P),RY

4428 ADC Re
4429 ADC RY

4438 ADD A®Be4(SP),RO
4433 ADC RS

0432 X03$28] A§R ng
4433 ROR "y

434 ROR Ry
4438 ROR ng
4436 ROR Ry
4437 DEC 2(8P)
4438 86y HHVSZQ
4439 

nTS Py
4449 MY2928) DOEC P
444y MYBS28] ASR R4
4442 oce x9032¢
4443 ADD As204(SP)RY
4444 ADS LT

4445 AQC RJ
4446 ADD AsQed (3P RO
4447 AQC RS
4648 X00828) ASR Ry
4449 ROR Re
4459 ROR ng

6453 ROR R

4452 ROR .S
445} OE¢ 2}!”
4454 86T MTOS 29

763

SR
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4459 RTS 4]
VLT ,ENDC
6457 1 IFOF EAL

4430 eMyus28: CLR ogr
6459 T$Y R4

4469 8EQ MEg28
4463 L1 MPL$2¢
4462 TSY M

4463 ]9 Mgs2s

4464 86y MNGS28
4465 A00 (Ré)e, o8P

4466 ADD e18p) 08P

4467 SR EMLS28

4469 MPLS28) TSY sr)
44069 8o “xs28
4879 86T MLOS2Y

4471 ADD (Ré)o 08P
4472 8R EMLS28

4473 MNGS28| ADD 2(5P) 08P

4474 MLOS281 T8Y (R4)e
4479 EML$28) MOV 218P) R4

447§ MOV o{R4)2(SP)
4477 ADD o(R4) 08P

6470 14 ) (R4)e
“r9 JMP RS

4480 MEs28) CLR 2&8?’
4483 5114 ORS

4482 ENDC

6484 EMys28 CLR o{§P)

4485 134 R
448¢ ' 14] nis2e
4487 967 MPLS2Y
6488 £ 3 ‘()

€489 pEs MES20
4499 L34 MN{S20
4493 B8R MNGS28
4492 MPLS28} T8Y (8P
4493 14 Misas

4494 8GY ML 0828

0498 ADD Re, 08P
4494 eR Mpas2$

4497 MNBS28) ADD R¢, 08P
4498 MN{$28) ADD 4{SP) 0SP
6499 MLOS281 ,WORD B70460,4

4309 MONS28| ADD f LAETLL]

4903 Mov (§P)e, 03P
43922 RYS PG
45023 MZ$281 CLM Ré
4304 CLN RY
4509 .Enoc MgNS2¢
4306 '

4507 L ENDC pAL4508 , ENDC ‘%/ //
4529 ' TITLE SMLIP®
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4910 JrOr CNDS2Y

4313 +GLOBL SML],SERR
4312 ROe%0

4913 RiEXY
4514 R28%2

4519 R3NS3

516 Regx4

4947 R3eXS

4548 SPeXs

4319 . SRE292177344

529 MQEL77304

4523 JZNDF EAESMYLOLY

4522 SMLIY CLR RO

4523 ~MQV (§P)eRY
4524 8GT pys29

4525 BgO ZLRS2Y
4526 INC RO

4527 NES RY

4528 P18291 MOV agP, Ry

4329 8GT p3829

4530 BEO 2ERS2Y

4333 INC RO

532 ~ NEG Ry
4533 P2329) MQV R4, e({3P)
4534 MQV #9 R4
4535 cMP R1,RS

4536 BGE CLRS2Y

4537 MOV Ry sR2
4538 MOV R3,RY

4339 MOV RZ4R3

4540 CLAS29} CLR R

4543 MULS29¢ ROR RQ

4942 ROR R3

4543 B8CC cygsay

4544 ADD RysRE
4545 cyesa29i DOKC ¢
4546 86T MYLS2Y

4947 MOV (§P)e Re

4548 818 RY

4549 aNe OVRS2Y

4559 8188 R2,RS

4553 SWAB Ry

4552 CLRB R¢

4953 SWAB R2

4554 ASR R2

4555 BNE OVRS2Y

4556 ROR RY
4557 NEG Ry

4558 [ 1N oVRS 29
4559 ROR RO

4569 o | oyrsay

4569 N:g Ry

4562 1] OVRS3Y
4563 outs29y MoV Ry 030 L/‘:;,
4564 JMP 0{Re)e

4
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4563

4366

4567

4968

4369

4579

4573
4572
4573

4574
4579%

4576

4977

4578
4579

43580
4383

4982
4%83
45084

4585

4386
4587

4588

4589
4399

4993

4992
4993
4994

995
439¢

4997

4998

4999
4400

4603

4022

4603

4604

4605

$60¢

4607
4600

4409
4619

4613
4612
4913
4634
4649

46306

€017

4618

4649-

SMLROS

€029

4624
6622

4923

4624

4625

4626

0027
4928

4629
4630

4631

4632

4433

4634

4938

€36

4655

4656

4057

4658

4659

6669

4663

4662

4663

4664

4665
46606

4667

46068

4669

4670

4871

4672

4673

674

MACX14

992322/

pe2324/

pP2326/

oe2332!¢
002334/

202336/
202349/
go2342/!
023441
02346/
op2359!
92352/
aP23%4!

ge2360/¢

992362

g82366!

092370¢

292374/
gR240p/

P02404/
g02406/
202412/
0026147

po2416!

0024224
002424/

pB2430/

392434/
p@2449!
002444

gg2450¢
3924%4¢

322469

a90ece

29geay
200002

200023

200004

2020003

p900026
200297

177304

177313
177314
000000

000010

eo0elé

CLLIRY
200092

Vo2l

230446
210546

916602

096322

086146

209046

300322

112216
891527

200261
206002

199002

156602
295093

150603
380323

286366

305566

185766
2041467

286066

799000

309001

216624

004426

33270%
284767

204767

2166024

212705
304767
384767

262624

NGMS29) NgS LD
ave QVRS2Y
ROR re

8Cs oyrsey
R OVR§2Y

EERS29) CLR egr
JMP O(R4)e

ENOC
' 17OF EAL

SMLII MOV NG, RY

MOV (§PIe (RO
MOV (§P)e, ORE

MOV o(RP),e(SP)

e]78 82, 50%29
8EQ OVRS2Y
JuP A(R4)e
ENDC

[FOF MYLOLY
SMLIt MOV (§P)e,RY

+WORD p7003¢
MOV R e (§P)

s OVR§2Y
JHP o(R4)e

'EN
OVRE29| CLR (&L))

JSR R3,SERR
JHP B(R4)e
BYTL 3

JBYTE 14,
+ENOC

1 TITLE SM_REY

JJ70F CNDS3ID
(GLOBL SMLR,SERRA
RgeX?

RieXy
Raex2

R3InX3

RAGK4

RSe%S

SPeXxe

rPCeX?
MQU177304

SRELTTILY

LINEL77344
Fosxg

oe{2,
RESL*l.g
SIgNe2

JPOF PPy
SMLRS ,WORD 1;;0:2

JHORD 172420 —

JWORD 174926 6.5 }q,
(WORD {74246

JMP S(R4)e
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1ENOC

+ JINOF TPy
SMLR1I MOV Ré,el ¥P)

MOV R3,e(3P)
JIPNOF CACEMULDLY

200004 MOV Aeed (8P) N2

ASL R2
ROL o({3P)
CLR s{3P)

SWAB R

MOV8 R2, #9P

8E0 2EL830
3EC
ROR R

cLRre re
200213 9198 AS3(SP),R2

CLR Ry

290032 3188 AS2(5P),RY

3SWAD R
220014 ASL 8{3P)

200002 ADC S1GN(SP)

0ge8L9 7878 Beg (M)

Bga 21830
200014 RQN B(3m)

AN ] R9

CLR R
080016 MOV BeR(IP),Re

14 BZEsY0
200017 B2NS 3B MOV 849, /s
290220 JSR PG, MTDS 3O

000360 J3R PG MLISIO
290014 B22s32) MOV B(SP) R4

0083 44 :g: :"::1330200344 '

zaetii JSR Pg.nf;ssu
ADOD {SP)e R4

+ENOC
JIPOF EAE

MQV MO, Re

MOV #L02009,RO
MOV BeLed (SP) PR4

MOV Befed{3P) e (R4)

sES ZERSSP

INC oL SK
RORB SeSR

RO, o{3P)
MOV (RE)o0 (SP)

CLRE o§p

TV I 1
MOV a;,angg:

B8 RS, ,e(R4)MOV (R&)e u(8P) f;fi;g;
MOV AGRsd (BP) R4
MOV ASBe4(SP)o (R4)
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4679
4676

(YYA4

4678

4679

4080

4683

4682

4683

4684

4689

4686

4687
46088

4089
4690

4693
4692

4693
4694

SMLROS

4732

4733

4732

4733

4734

4735

4736

4737

4738

4739

4749

4743

4742

4743

4744

47453

4746

4747

4748

4749

4750

47534

4752

4783

4754

4755

4756

4757

4758

4759

4760

4764

4762

4763

4764

4765

4766

4767

4768

4769

47789

4774

4772

4773

4774

4775

4776

6777

4778

4779

4789

4783

4782

4783

4784

MACX13

MACX1Y

892462/
02464/

7024066/
ge24794

po2472!
0082474/
gp2476!
292302/
292504/

002519/
g02512!

voas

veal

006104

206100

123403
006124

206100

209304

162704
203436
232704

202427

195004
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1o 1E2830
INC o8 OH
RORS fE8R

AQC 6{ar)
MoV .B‘.';

cLR8 RJ

SHAD R3

ADD R 4(§P)
MOV 07,083K

MOV (Ra)&,R2

BlS RI,R2

CLR R®
CLR L}

MOV (R4)s,RY

BNE AENS3IPD
TSY o{R4)

8R AQESIV

AZNS30) MOv OFP,0R¢
cMP o{R4) o(R4)
AQOD Ry, oR4

T8Y Ry
] 8 AZPSID
ADD PSP, PKH4

A2PSIQ) MQV (Ré)e RY
AQRS3IB) MOV 2(SP) (R4)&

BNE BENS3D

787 o{R4)

BR BRaASIP

BENS3IO}) MQV RZ,PRe

cHP o{R4),u(R4)

ADD 2(8P) oR4
TSY 2(39)
] 48 Bersys

ADO RS, PRY

82,3321 ADD (R4)e RY
AQC RO

82838384 MOV R2, (R8s
ADD RE¢4RO
MOV 1L

ADD (SP)e,RO

ADD o{R4),Ry

ADC re
ADD o(R4) RO

1S M (§P)+
MOV 3 LITTLL]

+ENOC
JIFOF MULDLY
MOV Be2eA(SP)NS

MOV " Be0ud (8P, R4

14 grRs3®

JWORD 873427,%
ROL «{SP)

MOV Re,alPr)

cyne o3

sNAB o3P
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(WORD 273427,7

MOV R, e(3P)
8y 4109000 ,R4
MOV Ré,e(§P)

MQVv AS244({3P),R3
MOV AGBed(3P)R2

8E0 20a89
«WORD 873227,1%
AQC (SP)

MOV R¢,R?
cLRe RO
SWAD RE

ADD RE,4(FP)
«WORD @73227,7
38 ) #129040,R2

CLR "9

CLR Ry

TS? R

.14-] AQ2330
JNORD 270483

ADD R, Re

TS? R
8P AZPS3O
ADD oSP,R¢

A2PS3IO) MOV R&,RY
A22$301) MQVv 2ISP), Re

BED 8RES30

JWORD 278402

ADD 2(18P) R4

797 2(8M
BPL agrs3e
ADD R2,R4

B2PS32| ADD Ré,RY
ADC L)

B2Z23301 MQV RZ,R¢

ADOD R2,RD
+ NORD 070430

ADD (§P)oy R
ADD R3,RY
ADC RO

ADD R&,RO

187 (§P)e
MOV (§P)e Re

+ENDC
ROL ot)
ROL Re

(11 NOMS 3P
ROL n
RoL RO
5] 44 R4

200200 NOMS3IBI SyB s300,R¢

18 1 UNDS S8
008377 .14 #377,R4

e OVReSP

CLRO LT

767

s

Y1l

' 
e



SMROS

SM RS

4049

4§y

4842

4843

4844

MACX1Y

92514/
092516/
292529/
929522/
082524/
292326/

092539/
202532/
g02534/

@02%534/

092543/

002542!¢
ge2%4¢!

082559/
202554/ ¢

0925%¢4/
0323689/
982562/

3025644

2925664

e9257g!
292572/
0025764
po2600/

pg2604/
992606/
202612/
292614/
202636/

202629/

92622/
g@2624!

ap2626!
202639/
292632/
202634/
002636/
302049/

202042/
002644/
092646/
g926%9/
902652/
002654/
go2056/
go2660/
p02662/
292664/
#02666/

o267/
9092672/

MACX11

veas

190004

2004134

222626
20041}

299726
2312780

200403

2127909

098726
004567
203000

09%003

200752

ooegté

103204
060304
205500

19342¢

260200
286000

906082y

o0%8309%

093366

ove22y

260200
200261

290779

906204

19300Y

2602029
206c00

gne00y

293309

303373

ose2a?

vezi

23eMARe73

200010

goenie

296003

203403

001436

239MARS?3

B
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ours3el

2E28301

2EL$30) Cnp

OVRS3®

ovisy?

UNOS301§

ECLSSO

ZERSID

MLTS3O) A

MT{$30}

X09381

covsIni

MTES38)

Xpes30|

3
RO,REJLT(SP)

RYREJ,ToQ18P)
(FPIoRS
(§P)o Re
(3P)e,(SP)e

(R4}

EACIMULOLY

(EP)e (SP) S

(P)e (3P)}
ZERSYD

(§P)e

RS, SERRA
R9

R
oyTs3e

CACEMYLOLY

R4
X9s32

R RY
RP

covsIe
R, RS

"

767

11134 PAGE ¢ey9

+ENDC
1ENDC
+ENQC
+E0T

470



SMLRES

48453

484

4047

43498
€949

4850

SPPRO

4900

4903

4922

4903

4904

4993

4945

4946

4947

4948

4949

4992

4953

4952

4953

4954

MACX1Y

092674/

082676/

802700/

MACX1Y

002702/

202704

g02796!
g92719/
go2712!¢

yozi

2000029

20000
290002

220003
280024

090009
200006

080007

242609

812603

8312602

veai

232603
g9a4134

212629
212603
200134

2000082

292003

209202

2000823

200204

200003
0008006

177324

177344
geoody

23eMARE7Y

23eMARe73

13134 PAGE ?

) BASIC SOURCE riLE #44
'+TITLE SNEGAR
'JFOF CONDS3Y
1GLOBL SNG],SNGR;SNGD,SERR
Resx4s

RSeXS
SPexd

SN} NES o§r
BYVS OVRE3IY
Jne P(R4)®

SNGR)
SNGOI TSY o§r

8EQ 2ERS3Y
ADO 100000 ,08p

2ERSIL) JMP e(R4)e

OVRS3L) JSR RS, SERR

JHP O(R4)e

Jovre 3

BYTE 11,
+ENOC
«TITLE SPHREY
IFOF CNDS$3¢

RO 0 xe

Ry . 1$9
Re L Xe
LB . X3
R4 " x4

RS L) X9
sP ] X,
rC ] L X4

(GLODL SPSHRY, PSR4, SPIHRI, SPSHRZ, SPINRY
SPSHRS)
SPSHR4| MQV Ry, e(jP)

MOV R e{bP)
SPSHR3} MOV Rys (§P)

SPSHR2}

SPSHRL) MOV RO, e(5P)

JMHP (R4}

+ENOC
'TITLE SPPROS

' JFOF ONDS$3J
ROsX0®
RimXy
R28%2

RIeX3
RAaXé

R33X9

SPeXé

PCaX?

GLOBL SPOPARY,SPOPR4,SPAPRY
SPOPRS) 

6/77/
SPOPR4| MQV (3IP)», RO

MOV (3P)e RY
MOV (SP)s,R2

11134 PAGE 7we}

MOV (§P)& RS

JMP o(Re)e

SPOPR3| MQV (3P)e R
MOV (§P)e RY
JHP O(RAYS

+ ENOC

\TITLE SROR2

,IFOF CND$34

6LOBL SRD
RepX4

SPeXé
FosXxe

2% 111

jror FPY
SRO 1 ,HORD $70013

+WORD 177420
WWORD 17484¢
JMP P(R4)¢

1 ENOC

JITNOF PPy -

SRO! MOV 2(9P)e (S
MoV 2(3P) ,e(SP)

CLR 1% 12
CLN 6(SP)

JMP P(R4)e

,ENDC

,ENDC

s TITLE SRIg#
,IFOF GNOS3ID

1 GLOBL SR],SERR

. 17NOF SBAS
GLOBL 30}
JENOC

RA8XD

R18KYL
R28X2

RIEXY

R4DXS

ASexy

spPexé
MOBL77324

LSHEL77344
rosxe

Jiror TRy

+JVNOF 30AS

s0}1 iy
SR RIDSIY

. o)A~A18s3s) SETI /R !
L00 (gP)eyro

-V



293054/

SR{PE MACXLL VO21 23eMARe73 11134 PABE 7e2

4959 3$1C0}

4956 JHP
4957 +ENOC

4950 . LPNOP
4999

4960 . 17NOF

4963 $01 MOV

4962 MOV

4963 ENDC

4964
4965 092714/ 29%992 SR CLR

49606 002716/ 00882082 INC
4967 02729 242603 MoV
4968 002722 006116 ROL
4969 002724/ 3861903 ROL
4970 002726! 286146 RO,
97y 0292730 130103 MOVE

4972 0282732/ 129993 CLR®
4973 002734/ 290304 SWAD
4974 0027360 162704 00020% sus
4979 002742/ 392433 TR{

497§ 092744/ 394413 L[4
4977 0092746! 022703 PO8RYL7 cMP
49780 092792/ 282422 LY
4979 002754/ 200303 SWAD
4900 02927%¢/ 105903 CLR8
4983 002760/ 156603 00000Y s]%e
4982 SFes3s|

4983 ) JPNOF

4984 P2764¢ DPEL0Y ROL
4985 002766 006402 ROL
4986 092773 299303 DE&S3IS) DEC
4907 082772/ 283374 oGy
4988 ,ENDC

4989 ' 170F

499@ MOV

4993 MOV

4992 MOV

4993 MOV
4994 MOV

4995 , ENOC

4999 ' JFOF
4997 WORD

4998 ENOC

4999 092774 099402 DNESSS) NEG
3900 092776¢ 192406 svVs
Spoy op3ses! 2o3geY 86y
5902 02939092! 296826 SGNS33) ROR
35903 003004/ 10340% 5CS
Sg0¢ 0203006’ 099492 NES

5029 003910¢ 210216 oUPS3IS) MOV
SP0¢ 003912' 060134 JMP

5007 093014 204926 NGMSSS) ROR

5008 003016' 193774 8cs
5009 003020! 209746 OVRS3IS) 787

S :

SRIDE MACX11 V@21 23sMARe73I 11134 PAGE Vel

5210 003022/ 004567 001212 JSR

5014 003926/ 200403 an
5912 003230/ 003 ,BYTE
5913 003033/ 226 BYTE

5044 203032¢ 009%902 ZERSIS) CLR
35049 003834/ 280782 BR

501¢ +ENOC

5017 1ENOC
59318 JITLE
5049 ' 170F
sg29 GLOBL

592% RguNe

5922 RyLRNY

5023 Reuxé

5024 RSeX9

5025 SNGLI MOV

5926 MOV

5027 MOV

5928 MOV

5029 "OL

5030 ADC

5931 ADC
5932 8cs
5933 Bys
5034 nts

5035 OVAS341 JSR

5036 RYS

5037 BYTE

sp38 BYTE

5039 ENOC
5040 W TITLE

sQ41 ,lror

3042 GLOBY
5043 , 1FNOF

5044 ,GLOBL
5045 LENOC

5044 209200 LPT1HT

5047 290008 RLEXL

5048 p0Q002 R29%2

549 200003 LRTT

5050 200924 ResXs

553 200009 nSexs
LT'LY: 200006 Pexe
5053 200097 PCOXY

5054 290909 rosxe

5955 200003 ryexg

5056 200002 rae%2

1134 9900y F3exs
5¢50 : ) JPNOF
5059 0283936/ 016504 0P0002 . cost MOV
5p6@ 003042/ 289846 CLR

5p6L 0203044/ D184d4s Q00002 MOV
5062 2J032%59¢ 2314446 MOY

SP63 Q03252¢ 212764 0207733 MOV
5064 312764 048313 MOV

POe (gP)
S(R4)e

44

SPAS

(§P)e 2(SP)
(§P)e,2(8P})

ne
r2
(3P RY
11

ot
o({3P)

LIYLE

as|
Ry
9804, Ry
EERSSY

DNESID

1S,Ne
OVR$3D

Ry
"y
J{8P)RI

EACEMULDLY

"y
Re

Ry
sF1338

AL
oMQ, RP

RY, ORE

RE= (RE)
R, 008K
oRE,RZ

MYLOlY
87320}

ne

NGMSIY
QVR§3IY

(§P)e
oyTSIY
Re
RE, 08P
o(R¢)@

(§P)e
oyTssY
o(3P)

RY,SERR
EERS3Y
3

22,

HSUNSJI?

336,02
CNO$3¢

SNGL, SERR

2R3Re
(Ré)o,RD

(Ré)s¢RY
oR4, R4

SSIND4
CNOS3?
$IN,COS
reU

SADR, SMLR,$SBR,SOVR, SINTR,SPO| SH

rey
ALEANLY)
o({OP)

2(R4) e(SP)
M4 ,e({SP)

8887733, 08P
1940341, 0(8P)

7975

474

.

.
o
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063 003062' 004467 0OBL9LD J3R RY,SPOLSH
5066 003966/ 200026) 283306/ JHORD SADR, INCSJIY
5967 003272/ 216504 02009902 SINt MOV 2(R3) Re
068 0030876/ 0090946 CLR o(3P)

5p69 003109¢ 216446 DPOBOR MOV 2(Re) u(3M)
5870 0031047 311446 MOV PRE,e(3M)
5971 0023106/ 286316 SNESITI ASL 3 L
3072 0031108/ 006066 0DODD4 ROR 4(3P)
5973 003114! 206216 ROR oge
5974 @P3116) 232744 QY733 MOV #987733,0(8P)

3973 093122/ 032746 04071} MQV #042731,9(8P)
S07¢ 003126/ 704467 000744 JER R4, SPOLSH

3977 2933132) 291234/ s HORD SQVR
5978 083134/ 203230/ (HORD DYPS3?
3079 0093136/ v0{134¢/ +HORD SINTR
3080 0033142/ o@gpag/ +WORD SJOR
5p81 003142/ 2932421 JHORD X4837
2082 23093144/ 203238/ (WORD OYPS3?
5083 2833146/ 004134/ JNORD SINTR

5084 0203150/ 083254 «WORD QUOSY?
Sg8S 093152/ 09002/ +WORD S§OR
5084 003154’ 03263/ (WORD Q37837
Bo87 003156/ 293238/ OSTSI?| ,WORD DUPSYY
5088 0033162’ 2083238/ JWORD DUP$3?
3089 003362/ 082322/ (WORD SMLR
5099 003164/ 0033327 (WORD PLYSI?

999y 0033166/ 292322/ JWORD SMLR
5992 003179/ 209006/ JWORD SADR

5993 003372! 202322/ (WORD SMLR
8994 003174/ 000026/ JWORD SADR

5999 003176/ 092322/ JNORD SMLR
Sev¢ 003200! g2902¢/ «WORD SAOR
5997 083202/ 092322/ JWORD SMLR

5098 003204/ 00ge0¢/ (WORD SADR
5099 003206/ 292322/ (WORD SMLR
5409

3108 003218/ 9832:2/ JNORD RINSY?
5402 093212/ 332699 RINS3IT) MOV t LARTLL
5427 003214/ 232694 MOV (§P)e Ry

9404 003216/ 29%72¢ Sy (§P)e
5193 003229/ 002002 - L 14 RYL837

5109 083222/ @¢2703 4LPRPOD ADD #400008,R0
5387 083226/ 200209 RT{$37} RrTS RS
5408 003233/ 016646 0PO09Q : QUPS3I?| MOV 203P)0 (8P}
9109 003234/ 016644 0OBPDOR MOV 2(3P) e(SP)

5319 003249/ 290134 JMP LI

5114 003242/ 009716 Xeg3?) 7187 o#n
S412 093244/ 39{762 BEQ RINSI?
5413 003246/ 199264 09000} INCB 1(3P)
5114 003252/ 200134 JMP P(R4)e
5115 003254/ 05{666 020010 QUOs3?| 918 o§r,8,(8P)

$116 003260/ 299134 JMP P(Re)e —

J117 083202/ 103766 000004 astsIT) TSTE 4(9P) 475
5116 003266/ 20141} L 14 QL3837
5119 003279/ 062716 100000 ADD 8400000,08P

SSING4 MACX1L VP21 23«MAR®73 131134 PAGE 7e5

5420 003274’ 020%044 cLR =(3P)

5121 003276¢ 01274¢ 040200 MQV 940200,(3p)
3322 093302' 0044687 000570 JOR Re, SPQLSH

5323 023306' 200006/ 093313/ JWORD SADR,JIRSI?
5324 003312/ 0212724 0093459/ QSAR33ITY MOV #Q3ESY7) RY
5325 003314/ 106266 020P000Y Q43$37) ASRB (3m)

5429 003322' 193902 sce QUTS37

5127 003324¢ 262716 1P0000 AQD #100002,05p

5428 093330/ 290134 QUISITI JMP O(R4)e

5129 003332' 2312692 PLYS3?) MOV (§P)e, RO
S130 003334/ 212693 , MOV (3P)eRY

5131 003336/ 212722 003412/ MOY SCONSJ7e4,R2

S132 003342¢ Qgi270) 000009 MOV 8%,R3
5433 203346/ 2080402 aR PYLSS?
5134 323350/ 210146 PY2$37) MOV Ry elyP)

5135 0033%2¢ 213046 MOV RO,e(3P)

5136 203354/ 71424§ PY{S37}) MQV o{R2)= (3P)

5137 0203356¢ 21424% MQY e{R2)) (SP)

5138 0203360/ 295303 0EC Rs
439 0203362' 283372 8GY PY2837

5140 203364/ 200134 JMP P(Re)e

5344 , ENOC
5142 Jror ray

5443 cosi SETD

5444 ‘ LOCro 02(RS),72

5445 ADDD P12837,r0

5146 8R SNOS3?

35147 SINI SETD
5448 LOCFD ®2(RY),FO

5449 SNES37) SET!

5459 MOV #FCOSI7,RE
5153 CLR LT
5152 crec

5453 L[4 PQ8S3?
5154 ING ne
5459 ABS0 7o

5356 PQSS3?I O1VOD (RB)&,rQ
5457 MOOD #9,2%,r0

5158 E1444

5459 Wocor ro,ro

5462 cree

53164 ot0 RINSI?
5162 MQOF 04,0,r2
5463 STCFY FY,RY

5164 ROR L}

5165 sce 043837

5364 NEOr re
5167 ADDP 84,0,r0

5468 Q138371 RQR R

5369 agg' g;ml
5179 N

5171 Q125371 LOP FE,F2 ey
5172 MULF re,.re

5173 MOV #4,R}

5174 Lor (R3)e,7Y
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8479 APYSIT) MULF ra,ry
517¢ o] 44 L}
8177 114 (RB)Ye,ry
5378 8GY XP0$37
5479 MULP ri,re

3480 187 R4
5183 (14 RINSS37
5182 NEOF re

5183 RTNS3T7) STF Fo,e(§P)
5184 MOV ¥ LIYTLL]

5185 MOV (§P)eyRY

91864 RTS "3
5487 FCOS3I?}
5488 P12S37) ,WORD Q4034L,987732

5189 «HORD $34043,0643082

5499 . +ENDC

3191 003366/ 039836 133472 JHORD 33993¢,153472

5492 0033727 136231 023143 (WORD 134233,023143
9493 0O93376/ 832243 0232130 JWHORD 337243,0832(3¢
95194 003402/ 140043 025074} JHORD 16904%,0%6%44
5199 003406’ 049314 097733 CONS3I7) ,WORD P94031%,007733

5496 s ENOC
8197 +TITLE SINNPZ

5198 . 1FOF CNDR$38
5199 1GLOBL TANM,EXP,SADR,$SBR,SMLR,SDOVR,SFCALL

-y {1 +GLOBL SPOLSN,SPSHRI
8204 ROsXE

5202 RLPKL
5203 RésX4

5204 RS9KS

5203 SPaxe

520 PCaN?
520 TANHI MQV R3,e(¥P)
3208 MOV 2(R3),RS

9209 MOV ORB, RY
9219 L[] IERSIY
3213 ASL re

5312 CLRe Ry
583y SWaA "

214 CHP RE, 0209
5219 19 STESIS
5216 MOV 40200 ,R0

5837 CLR R
3240 8Y sR3

5249 ] 4 oyTS3e
s220 ADD $100000,R9

5223 L L] oyrsse
5222 STES38) GMP RO, 8177
p22y aGT TANS IS

3224 Cup RE,w10¢
5229 ] 4 SML$38

522¢ MoV SINT)4 RY
5227 MQV SRY,RP

5228 SR oyTss
5229 TANS38| MOV 2{R3)e (SP)

STNHB2 MACX11 V021 23eMARe?3 11]34 PAGE 7e?

5239 MOV RS,e (3P

5232 MOV SP,RS

5233 MOV sEXP, R4
5234 JIR PG SFLALL
5339 MOV Ry,e (§P)

3336 MOV RO,e (3P)

5337 CLR o($P)

5238 MOV 840200, ,0($R)

5239 MOV Ry, ,e(5P)

5249 MOV RO, u(§P)

YL} CLR w{3P)
5242 MOV #40200,0(SP)
5243 JSR R4, SPOLSH

5244 JWORD S§BR,UPS38,5A0R,SOVR,UPL 38

95243 UPLS38| MOV (FPYe RP
524¢ MOV (§P)e R
5247 outs3I8y MOV (§P)o RS

5248 RTS RY
5249 SMLS381 MOV 2tRI),RY

5250 MOV oRY, RP

52853 JER R4, SPOLSM
5252 (WORD SPSNRJ, SPINRI,SPSHRI,SMLR,XSQS3B

5253 XSQ$38) MOV 2({8P),s(SP)

5254 MOV 2(8P) 0(SP)

5255 JSR R, SPOLSH
5256 JHORD P3ISE3I8,SA0N,ONESSE

5257 JWORD SPSHAJ,P43338,3PSHRY,SOVR,SADRSADR,SOVR
5258 JWORD S§BR,SMLR,UPLSSS

5g59 ONES38) MOV 4(3P) RO
8260 Mov 6(SP),RY
5203 CLR (1512
5262 MOV 240200,4(SP)
5263 JMP P{Re)®

5264 P4SSIA| MOV #136237,(8P)

5265 MOV 8414064,0(5P)
5266 PL8S38) MOV 8383707 ,0(3P)
5267 MoV 984722,0(8P)
5268 JMP P{Re)e
5269 P3ISS3I8) MOV "H130497,0(8P)
5279 MOV P4L416,0(5P)
5271 JnP o(Re)*

5272 2ERS301 CLR RP
5273 CLA LE

5274 R oyrsse
527% UPe38) MOV (3P)e 38,480
5276 

MOV (§P)e,40, (SP)

5277 JMP oiRe)e

5278 ENDE
5279 (JITLE SATNEY

5288 J70F CNOS§3Y
5281 i
5282 'GLOBL ATAN

5283

5284 + JINOF SEAS

477

47§

i
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5288
85236
9287

5288
3289

5290

5294 opoe2e
5292 000003

3293 #0000
5294 gogRey

5899 P0200¢
5296 2000029%
3297 29002026
5298 290009
9299 200004
%300 0009092
9303 20002y
5302 geopee

5303 090009
3304
5305

3306
3307

5308

3309

93190
3313
$312

3343
$314

3343

534
53¢
5348
53479

$320
5321

5322
3323

5324
5329

3326

3327
9329
5329
339

$333

3332
$333
’;39 4

9338
5336
$337

5338

5339

SATNDS MACX1t Vo2

5340

5344

3342
5343

3344

5349

5346

5347

5348

5349

5350 003412¢ 008046
5354 02034147 008046

5352 0034167 09906¢
5353 003420/ 20%94¢§
5354 0803422/ 20904¢

5355 003424/ 016504

5356 003430/ 016446

5357 003434/ 03{44¢
5358 2034348/ 202004

3359 003440¢ 262746
3360 PPY444’ 208266

5364 003450/ 021627

5362 003454/ 109343}
5363 0203456/ 0032023
5364 0023460¢ 229766
5365 003464) PD142%
5366 D203466) 212766
5367 203474/ 212766

5388 JQ3502' P0O9366

5369 Q03506 016646
5370 003512/ 016646
S3I7L 093516/ 212766

5372 303524+ 289086
5373 203530/ 204447
5374 0093534 39123¢!

5375 003540¢ 214646

5376 203544+ 316646

5377 0223558¢ 2853266

5378 0035%4¢/ 299066

5379 30356@' 321627

5380 003564/ 103445

5384 02093566/ 102{p04

5382 £03579¢ 226627

5383 003576 193448

5384 O93600¢ 3312766

5385 003606’ 212766

5386 003614/ 311600

5387 003616 731660}

5388 003622/ 212744
5389 2836267 0312746

5390 003632 310146
5391 003634/ 230046

5392 003636/ 009966
5393 0DP364g) 312746
5394 0@3644¢ 03274¢

23sMARS73 11134 PAGE 7a8

6L08L AIAN:

+ ENOC

+JPINOF Fpy
lghggk SADR, SSBR SMLR,SOVR,SPOLSHKH,SPQPRS
)

ROsXD

Ri#XY
R2a8%2

RIEXS
ReuX4

RSaX9

SPeXs

rgsxe
risxs

Feoxe
F38X%3

reoxs

Foexs

JIPNOF FRY

. 1 JFINOF S8AS
ATAN2] QLR o{$P)

CLN o{3P)

CLR o{$P)

CLR °(3P)
CLN o{3P)

MOV 2(R3) R4

MOV 2(Re) u(SP)
MOV R4, e(3P)
MOV *§P,RY

MOV 4(R3), R4
MQV 2(R4),0(SP)
MOV OR¢,e (3P)
MOV *§P,R

PEC INPS3Y

ASL RO

cLRe RO

SWAB Rg

ASL Ry
CLAB ry

SHAB RY

sys R{4RO

CH' 'z‘.'B’

oLy INPS3Y
DIVSIP) JSR R&,SPQLSN

JNORD SOVR,{PL 539

UPLSI?| TSY 4(RS
8Gt ATESYY

MOV #0409934,8,(8P)

MOV #OBT733,40" (3P)
T$? O2(RY

L 4 ATESYY
ADD 8100090,8,1SP)

ATES3I®) TSTY esp

23eMAR73 11134 PAGE 799

#R ATLSSY

INPS39¢1 ADD 238,,¥°
MOV 8040331,R9
MOV #207733,RY

TSY 0g(RY
BGE INRS3IY

ADD #4000800,RD

INRS3I9}) RYS R%

+ENDC

ATANSI CLR o{Sp)
GLR s{SP)

CLR o(3P)
CLR o{S$P)
CLR (3P

g900072 MOV 2(R3) Re
Pe0002 MOV 2(Ra) a(SPy

MOV R4,e {SM)

AT{S39) WGU PLUSSY

L008009 ADD e460000,05p
g0091¢ INC 1d, (3
040209 PLUSS? CMP o3P, 840208

a0 LELSYY
: 13 614839
gp000¢8 TS? r{g L3

L] LELSIY
140311 ©0B204 GT(S39| MOV 8140333, 4(9P)
ge7733 000006 MOV #807733,8(SP)
200044 DEC 12, (sP)

00082 MOV 2LSP)e (SP)
092002 MOV (3Pe (SP)
040200 0BOOR4 MOV 040200,4(3P)

PI0B26 CLR YR L3)
000342 JSR Ré, SPO IH
203540/ ,WORD SQVR,LE1539
202002 LEL3391 MQV 2LSP) u(SP)
9900032 MQV 2(8P)= (SP)Y
oo0D04 CLR 43P
200006 GLR o(SP)

2376134 CMP o§P, HUST6L¢
8,0 Li9s3Y

aM TNSSIY

000092 230243 cue 2(SP) 9832243
8,08 Li933Y

04QPPO QDPOG4 TNSS3IO) MOV $0400090,4(SP)
29%222 0POB06 MoV #095222,6(8P)

MOV (T LT

200022 MOY 33 LANLEY
134727 MOV 8334727 ,n(8P)

149335 MOV 8343339, 0(3P)
MOV Ri,o(FP)
MOV RO, e(§P)

CLR o {8SP)

040200 MOV $40200,0(§P)

134727 MOV PLIL787,0(8P)

“79

Yy 70

in;j



SATNAS

SATNDS

5447

5448

5449

5450

5474

5475

5479

5480

5483

5484

5485

5486

5487

5488

5489

5490

5491

5492

5493

5494

5499

5496

5497

5498

5499

5500

5501

MACXLL

p036%5¢9/

293654/
P0365%6/
P93669/
0903664/
03672/
993709}

293702/
83706/

2838719/

83712/
203714/

93716

203722/
203724/
093726/

203734/
293742/

893759/

03752/
203754/

293756/
2037690/
293764

093766/
098779/
903774/
po4p0Q/
204002/
po4poe!
P04/
294912
P04g16/
094029/
004922

goeg24!

09426/
904039/
994932/
004234/

P94936/

0040e2/
go4peq’

o459

MACX1Y

veas

332746
230146
2408046
204467

092322/
LPTTIFY
231600

216603
040146

018046

210146

218046
204487
pe2322/
o040l
292322/
000006/
902322/
coop2e!
ETITII
294036/

ooo006!
292706!
298726
090209

232666

942666

090134

232600

212603

232702

242703
200402
210446

0100246
214246
234246

208303

293372
208434

208766

201402
262716

000134

veal

23¢MARS73

049339

20082123
000002/ 283778/

003334/ po37008/

geRL5e

299806/ 2P2322¢

092322/ poogRe/
oepees! pR2322/

oe3704d

200912

o9P912

004074¢

200005

LY

100000

23eMARe?3

11134 PAGE 7eie

MoV 804P335,0(8P)

MoV Ri,=(¥P)
MOV RO, e({§P)
JER Re,SPOLEN
+WORD SMLR,588R,UPSIV, SSBR,SOVYR, (19539

L15839) MOV o§P, RO

MOV 2(8P) R}
MoV Ry, =(3P)

MOV ROe (3P)
MOV Rise(§r)
MOV RO,e (§P)

JSR Ré, SPOLSH
(WORD SMLR

2 WORD thsag
JWORD SHLR,SADR, SMLR,SADR, SMLR, SADN

' WORD SMLR,SADR;SM_R,SADR

(WORD SADR

'WORD SGNSJIY
JWORD SAQR |

s WORD SPOPRJ,EX]839

EX1$39) T:; (§P)e

UPs39| MOV (§Pre,48, (9P

MOV (M)e, 18, (3P
JMP P(Ra)e

PLYS3®) MQV ($P)e RO
MOV (JP)oRy
MOV SCONSIVed,R2

MOV #3,R3

SR PYLS3Y
PY283I91 MQV Ri,e(8P)

MOV RO,e(§P)

PY(SS9) MOV e (R2)e (SP)
MoV w{R2),=(SP)

o] 4 R

8T PY283Y
JMP S(R4)e

SGNS39) TSY 8,(SM)

8gQ SGLsYY

ADD #460000,05p

3G{s39) Jymr P(Re)e

ENOC
WIPOF FRY

ATAN2Y SETF

MOV 2(R3),RI

MOV 4(RD) Re

MOV oRY,RP
MOV R4, RY

L] 1+ INPSIVASL RY 4/ 2 [
CLRE Re

SWAB RO

11134 PAGE 7sil

AS| RY

CLRE R3
SWAB Ry

sye Ry, RO

CMHP 846, KO

BLY INPSYY
Lor PIS39,r3
LOor ®RY,FO
crce

BGE ALP33Y
NEGF F3

ALPS39) LOF ®R4,FY

crec

LY AZMSIY
CLRF F

A2MS39) DIVF r}.ra

8R ATLSYY
INPS39| LOF Pl2S3V,Fy

TSY aR3

8Ge EX]33Y

NEGF ri

B8R EX]$3V
ATANY SEYF

CLRF F3

Lor ®2(RS),FO
AT{S39) CLn 7]

crec

t i 4 F3, 73
CLRP F3

8GeL PLUSIY
ABSF re

INC R4

PLUSYO LDF 83,0,
CMPF ro,ry

crcc

oLt LELSTY
GY{s39¢1 OKC R4

plvr FO,F3

Lor ri.re.
Lor PL283Y,F3

LE{S39) SsTF F3,Fe
CLRF r3

CMPF Ti583V,F0

cFCe

14 4 L5833y

Lor PlOS3IV,FY

Lor Fo,r
MULF RYISIV,rFo

syuer #3,0,00
AQOF RISS3IV,T

oyvr FL.re

L198391 LOF ro,F2NULF F,r8 LY A
MOV AT LT

MOV #4,RY



SATNDY

5502

5523

5504

5509

552¢

5507

5508

5509

3510
551}

551¢
5519

sPoLa7

3557

955%
5559

MACX1Y

PP4ps2/
p04956!
p04p62/
304066/
204072/

goea74’

ep4180/!

MACX1Y

204102/

04104/

0043119/

2p4112¢

go4114/

304116/

204422/

004124/

204139/

gR4132¢

204134/

204136/

204349/

gBe142/

004444/

ggey50/

2041564
204162/
204166/

ag4y70!
pRag74!
g04476/

304222/
go4206!¢
po4e210/
po4212!

gp4214!
204216/

o042201

go4e222!

vyead

837309
137423

237344

137632
402090

0900904

200006

05726

209134

Vol

200000

099204

2000004

20000%

odoeeé

200008
20%80y

208002

B108544

234650253
0145024

100443
20444

332746

206203
2627023

205046

718146

285046

214346
205046

210146
204467

20842341

162716
205366

204440

016546

211344
016646

236646
080756

212629
012603

208726

012693
202209
04567
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Lor
XPDS3I9| MULF

T4

8G{$39) AQOF

EXis3IP) SYF

MOV

MOV
RYS

P13391 ,WORD

P12S39) NORD

T19839) WORD
P16S3I?) ,WORD

RT3IS3IPI WORD

(RB)e,Ty
Fa,rs

W(RE)Y&,7Y
XPOS3?

R

248313,007733

248343,007733

T PIT644,030243

P40000,809222
P4833%,434727

ENDC
P3I9%302 FCOS3I?) ,WORD p}7389,03%302
256714 L WORD $37423,0964%14

143333 _ JNORD #37514,143833

125244 (WORD 437652,129244
200000 CONS39} .uogo 240200,000020

1 ENQC
+JTITLE SPOLB?
«GLOBL SPOLSH

RégX4é

SPaXé

,GLOBL SV22A

SV20A}

SPOLSH) TSY (§P)e
Jne o(R4)e

1707 EAE
1 6L0BL SEAE

SEAES

1ENDC
[POF E1SIMYLDLY

1GLOBL SIS
SES

+ENDC

JJFOF TRy
GL08L, SPPY

14V)

+ENDC

J1v0F s
GLOBL SF1S

sFisSt
1ENDC
. 1P0F R§X

,GLOBL SRSX

23eMARG73 13136 PAGE Telld

SREX1

+ENDC

+TITLE 3§QT0Y
' 1FOF CONDS6}

'GLOBL SQRY,SZRR
,1PNOF FP

+GLOBL SADR,SOVR,SPOLSH

ENOC
ROeX2

Ry9XY

R4pX4

RS9XS

sPOX6

Fouxe
rysxy

Fasx?

) rey
SQRTL MQVY P2(RY),RY

+&ENOC
IPNOF FPY

SQRTI MOV R3,e(3P)

gooen? MOV 2(RS5),RS
MOV PRI, RY

+ENOQC
M} ERRS4Y
] ZERS4Y

s JINOFP PRy
200093 MOV #3,e(SP)

1 ENDC
ASR RY

8201920 ADD 920400,RY
CLR o(SP)

MOV Ry, e(SP)

, |PNOF PRy
CLR (3P)
MOV ORY, (3P)

CLR «{3P)
MOV Ry ,={§P)

177726 CLUPS4L) JSR R4,$PQLSH
280806/ DEALS6! W SOVR, $AOR, UPLS4Y

20200 UPLS41) 3SyB #200,0S5P
200004 DEC 4(3P)

8EQ oYTS4Y

200092 MQVv 2{R3) ,=(9P)
MOV RS,e (3P)

290206 MOV 6(3P)0 (SP)

LTILT) MOV e(gP)0 (3P
oR LUPS4Y

outsas) MOV (§P)s, RD
MQv (§P)o, R

187 Pye
RTNS4L) MOV (§P)e, RS

RTS :

009012 ERRS4L) JER RS, SERR

4§35

Y7

U
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56412 004226/ 296773 BR RINg4Y
S6L3 004230/ 204 'BYTE 4

5014 09623y 8L3 BYTE 4,

5015 004232/ 0090080 ZERS4L) CLR Re
5616 004234/ 00%990% GLA n}
5617 0042367 080767 (1] RINS4Y
%618 ENOC

5619 Jdror rey
5620 MOV 2L

5623 sgrr
5622 Lor (JP)ey70

5623 WOor S2(RI),F2
9624 LuUPs4L) LOF ro,ry

5929 Wor Fe.Fo
5626 oIvF Fi.re
5627 ADOF Fi,Fo

5620 DEC (]

5629 oIvrF 02,0,r0
5630 967 LUPSAY
5633 sy FO,s(3P)
8632 MOV (JP)*,RE

5633 MOV (§P)eRy

5634 RTS R3

5633 ERRS41) JSR R, SERR
5636 RYS RS
5637 JOYTE o
5638 'BYTE 13,

5639 EERS4L) CLN R@

5449 c§a LT
LTY T . RYS RS
5642 +ENDC
5443 ENOC
9044 'TITLE SERRDY
5445 1GLOB, SCRR,JERRA,SERVEL

5¢4¢ pereog RG s Xp
5447 2000093 R3 s X3
5648 000026 P 8 X8

5949 299007 PG o X7
5650 004248' 33094¢ SCRRI MOV RO, u(§P)

S¢51 004242¢ 0369500 000992 MOV . 2(RI),Re
5652 004246/ 090403 #R CRBS4Y

5653 004353¢ 030846 SERRA) MOV ROe (YP)

5654 , ERBS43) , [PNOF CLASSY

5653 004252/ 120027 000099 cMPD RG,9
5056 0042%6¢ 091402 4] 1GNS43

5657 1 ENOC
5638 0Q042608¢ 204777 OPEO04 JSR PC.OSERVED

5439 004264/ 812600 IGNS43) MOV (3P,R3
5660 004266/ 000209 LAL| R
8064 0804279/ 204273 SERVEC) WORD WL T$4§
::og ooaz;z: aaongfl HLTS43} ::LT L1843

63 084274/ 200776

5064 (TITLE 3LORE} t%/é{fr’
5663 1 JPOF CNOSA48CNOS42
5666 RAPX4 :

SLORDL MACX11 V@21 23eMARe7?3 11134 PAGE 7ei9

5667 SPaX6

5668 SLORE MOV (§P)*2¢(SP)
5669 MOV (IP)e, 2(8P)

5670 JMP (R4}

5874 ,ENDC

5672 ' TITLE $,D0OY

5673 «JPOF CNDS458CNDS42

5674 ROaXE

5675 R4EXS

5676 SPuxs

5677 SLODI MOV SP,RE

5678 ADD 48, R0

5679 MQV (SP)ey (RO)A
5680 MOV (SRYe, (RO)e

5684 MOV (SP)Y®, (RD) 4

682 MOV (SP)e; (RO
5683 JMP P(Ra)e

5684 , ENOC

5685 +TITLE $STREY

3686 1JFOF CNDSAOG4CNDS42
5687 ROeXD

5688 RyEXY

5689 R292X2
5690 RIEN3

5694 R4SK4

5692 RS9KS
5693 SPaXs

5694 PCEX?

5695 SSTRY MOV SFACS42,RS
5696 57 39(SP)
5697 BEQ STKS40
3698 CLR MR LY
3699 MOV SP, RO
3709 MQV SP,RY

3701 CMP (RL)®) (RL)4
37922 ' MOV #313,R2
5703 LPS461 MOV (RL)e, (RE) 4
5724 ogEC R2
5705 anNtg P48
5786 MOV (RY)e, (RD)
5707 MOV (RS)e (RD) e
5708 JMP P(R4 )

3709 STKS46] MOV (RS)e, (RO &
5710 MOV (RY)e (RS
5713 CMP (§P)e, (SP)a
5712 ynr PiR4)®
5713 ,ENDC
3714 

TITLE $SYDEOY

3713 JIFOF CNDS47aCNDS42
5746 ROsKD
3;1; 

RiENY

1 LT
9749 R3IaK33729 Resx4 L/gé
3723 RSuxs



$ST00y

5722

3723
9724

5723

FPMP1Y

A

ALOG
ATLS39

B

B2NS3P

CNDS18
CNOS3

CNDS37

CONS3

Covs3g

OM]S18

ONLS4

Ovis18

ECLS30

ERBS 43I

ESVS20

EXP

MACX14

MACX11

® pog018

28085428

gO3436R

s goooL4
g02424R

z poopey

s pooegy

s gogoey

P21142R

PO2646R

g904472R

PBL226R

PALOQ6R

Po260Q6R

go4252R

092056R

yoal

geep0y

veal

6

P01666RG

sX000020}4

sX020003

00@000R0

g21052R

PB3700R

P02624R

PBL042R

P02476R

P22292R

#24210R

Po2372R

1X0000Q7

Po4092R

PP3IIS4R

= gogoLs

PB3254R

3 pogo1o

PO4216R

3X00000¢

tX002905

929334R

922764R

004036R

s 90PR00

sX000006

P39752R

9036@2R

P09524R

909522R

PBL414R

PO2612R

0922156R

P21234RG

P01134RG

Pa2726RG

Q0Q3PB2RG

23eMARS7I. {1134 PAGE 7eib

SPaks

PCeN?

$S?01 MOY

18Y
14

CLR
MOV

MOV

AQD
MoV

LPS4T| MOV

] 4+
ONE

MOV
MOV

MoV

MOV

MP
STKS47) MQV

MOV

Mov
MOV

AQD
JMP

6
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AC z 177382 AINT

AgH = 177346 ASLSE
AY s 3O0004¢ A2

BYOS2 PPO462R DY

B2ES30 PO2440R P9AS2

CNDS2 = pogeay ENDS22

CNOS3P = 000003 CNOS3I3

CNDS3Y s 20@00Y CNOS¢

CONS37 @834g6R CONS 39

0 s PO0O4L0 OCHEL8

DLWS18 PR1464R DNES3S

DyPs2e P92032R pyPsSs3
ECKS2 900240R ECLSL8

ECLsL8 gB1492R £04848

ERRFPY P90022RG ERASJI

EXAS2 POPL42R £x1s3
FCOSJIY DO4P52R FLTSL8

F2 2X000002 F3

GOosio PBL632R GTLS39

IGNS43 QO4264R INCS292

L0683 POOB44R LSH
MLTS3D ge2620R MQ

N s 0009314 NGPS2

NQDS2 ge@3I7eR NQDS27
NQR s 177342 NQOS48
oyYse g00424R oyTsS3g

OVRSL8 POL432R OVRS2
OVRS3S PO3P28R Ovisis

PLES20 202044R PLUS3Y

P, 283 PP1928R POSS20

PYLSIY QO4R24R pPY2S3?

QRSESI? PBILI6R QSREY?
QUTS3? go3336R Q13837

RORS S PULLTOR RINSYLS
RTYSS18 QO1664R RTLS3?

R2 TTLUTTH R3

SCKS2 gooL74R SCLs29

SF52 289304R SFRS2
SFps2 PORI24R BGNSLS8

SG1339 @04@5PER SHPS4

SIN PO3072RG S§MTS20
SGQRT PB4LP2RC 3R
STKS3 80746R STRS2

UNDSL8 D03448R UNDS2
UPLS4L PB4LS6R urs3

X2330 Po2636R Xp9832

ZERS2 Pe9336R EERS20

ZERSIS POIB3I2R ZERS4Y

27532 P00900R SADR

SERR P04240R6 SERRA

$iR PB223I6RG SMLR

SPOPR¢ 2926874RG SPOPRS

SV20A P34074RG '

#FAGS42,RS

Ja(3m)
STKS4?
34(37)
SP,RO

SP.RY
830, R

#33.RE
;Bl)*.(flfllt
¢

LPSe?
(R3)4, (RS

(RS)e, (RO
(R3)¢, (RO

(RS)e; (RO
iRe)e

(R3)o (RB
(R§)eq (RO
(RI)s; (RO

(RS)e; (RO

#i0,P

P(Re)¢

P81116RG

P01230R
pe0eLe

po00oDe

P0Q4062R

goeory

vogoLy

poagRy

g04072R

P284420R

PB2774R

POLPUOR

PEL494R

BO91636R

POLPe2R

P33032R

P841526R

X00g¢e
gOJ406R

PO20¢E¢R

177334
177304
BOB2?2R

X020063

B92168R

B99234R

138211]

BOLL74R
BOL714R
177314
304§4R

PO25 AR
Ba2768R

002602R
P02220R

PB42J2R

JIBBNERG

UB4290RC

#92322RC

832674RG
PO4276R

L
 

4 
B 

X 
4

r
o
e
s
e

WITITI

b

ENOC
:Tz;Lt FPMPLY FLOATING POINT & MATH PAGKASE

PPLL42R

P83412R6
LITECIL

111 DY

9e2064

p

223838RC

pa27708R

221220R

pe3238R

@02224R

201 654R
Po4222R

2B3764R

sX002000

sX00P004¢

PB4272R

PB3%40R

PPeL44R
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PBIVLAR
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PB2252R

PO4228R

gB32062R

PBD734R

g83232R
sXgoguee

sX00000¢

POR772R

BOQBRL4R

P23202R

s googeese

PB3406R

P2P272R

BPB944R

9020608R

g83778R

923242R
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PP2564R

s 90000y
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92271 4RG
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RUNeTIME] 46 SECONDS
CORE USED) 3K



CNDS23

CND$22
CNOS23

CNDS24

CNDS2%

CNDS26

CNDS27

CNDS28
CNDS$29

CNOS3
CND$ 39

CND$33

CND$32
CND$33

CND$ 3¢

GNDS35
CNDS 36

CNDS37

CNOS38

CNDS39

CNDS¢

CNDS 4}

CNDS42

CNDS 44

CNDS43

CNDS46

CNOS47

CNOS3

CNDS6
CNOS?

CNDS8

CNOS9

CONS3

CONS3?

CONSJ39

cos

Covs3o

0

OGHS18

DECS3S

GLBE$¥:)
OLWS18

DN1S4

ONES3S

ONES4

DOUBLE

OUPs22
DYPS3

OUPS37

OV1S18
EAE

EC1518

ECKS2

ECLS18
ECL32¢0

ECL$30

£]S

£Q13518
£Q2518

ERBS4J

ERRFPY

ERRSJ

ERRS4Y

ESVS20

EXAS$2

£X]53

EX]$39

£XP

Fo

Fi
F2

404

1144

414

153

5665

5673

5686

5715

1228

1269

1309

1323

1634
1044

5131

5422

5842
4822

3224#

3242

49864

3274

3276

1217
4976

1183

3698

1834

5078

3387

861

4065

3289

859

3292
3777

4810

5543

3405

J4048%

58652

1020

5582

3484

838

1239

5414

3645

805«

1203«

100844

46235
829

825
834s

1178#
{170n
10339

32144
1199

53504

4639

819
824

46540

957
9374

37148

126

a3y
2498
2610

1149
129
110
1909

3843

3828

409

127¢

109
112

4884

4928

109
5198

1129¢
81954

5526#

52504

48298

3244
32994

3279
3278

1219
49994

1108

370839

'3659!

4633
823
826

404}

332

969

1976

1308

126
396

113

149

3560

5673

3254

33068

33020

1216

5087

3387#

4073

3297#

10048

1148»
3220#

59568

4637
829

834

4043
83

849

3209

786

3043

4024

986

J84y

5280

5686

3236

5088

3402

4979

3219¢

Joses

530094

833

838

4646

846

5745

3239

51008#

963

4624

3657
5055¢

5373¢

836

839

4654
846

921

3263

1198
4657

40368

35299#

04y

843

8%y

3264

1243
480§

Y17

55738

845

920

90

3366
4817

4944y

3278
4983

S9549

(4 1)

3283

4989

5298#

97/

3386

Es

N
\ W



ML T$30
MQ

M18839
MYL830

MYLOTY

N

NGPS2

NGMSID

PL283

PLES2D

PLUSIY
PLYS3?

PLYS3Y

rOSS29
POSsS27
PYL$37

PY1339
PY2337

PY2839

¢

043537

QSES37
QSR$37

Q8737

Qyos37

oyTs3?

RO

R3

R2

RS

R4

R3

4818

5979

7934

36604 50578

33008

3799

$437
33978

56063

3399
5374

44088

48108

33138

4038

1179
4996

3243

J40%0

I1e0

42358

3383

40098

434
377¢¢

Spe9s

1901

4828

37068

3299

(1028

5110

5419
973

3301

J400n

9375¢

49438

4827

40349

211

3249

972

9264

11459
4839

3300

814 994 {980 {979
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2800906 JuP o80PRATOR
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2202200C ERASCS) JMP ONERRFYN
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} CHRS FUNCTION RQUTINE

og60900G CHRSFN) JSR PG, PSARGE
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SNE RCHRY |
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0000006 NP 0830}

20900806 CRCHAS} JMP og:nnuvu
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ADD (SP),K2
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000006 cMP R, TLIRS)

TV 4 rg:rs:

CLR

R rPQsre
JICHECK THAY REMAINING GMARS MATCH
POSREM| MQV R = (§P)

MOV l;.otil)

INC R
20009006 POSNXT] CMP RY, T2(NS)

. 8EQ pOSF

2900006 cHP R2, TL{RS)
9ED POSNO

cHPB (RR)e (R3)

SEQ POSNXY
POBNO| MOV % LALTLY

MOV (§P)e R2
8R POSTRY

JRETURN FROM runc;xon
POSFT CMP (§P)e (3P0

2009000 POSF21 MOV RE,FAG2(RT)

2000000 CLR FAGL(RS)
2200006 JMP #S0PRATOR
2020006 ERPOSA} JMP OWECRRARG

20009206 ERPOSS| JMP PUERRYYN
POSFNE|
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j SEG PUNCTION ROWTINE

00080006 SEafNi ggs PG.OGQVAL

P00000G cMPB (Rt)t.l.COMMA
gNE ERSECS ,

00090006 JSR PC,ONEVAL
acs ERSEGA

0082986 JSR PC,P8NT

2000006 MOV FACL(RS) ,0(SP)

LT LT T MOV FAC2(RS),e(SP)

2009906 curg (RLY@ ) #,COMMA
8NE ERSECY

g0090086 JiR PC,OOEVAL
8cs ERSEGA

2000096 JSR PC,oniNT

2008206 CMPB (RL)*¢8,RPAR
1T 4 tsl£c§

JGET X VALUE IN RQ
MQ (SPYeR2

MOV (SP)e,RD

M1 Skoxe

BNC SEONUL

TSy R2
EG? SEGL

200090% SEGXD) #1,R2
}COMPUTE Ltucru og AS IN Rg
SEBLI CLM Rg o

177777 cMP (SP), 8477777 JGHECK NULL STRING
gge000 8188 o(SP),RY

JIGEY Y VALVE [N RJ

200P00G SEGTYL TS7 FACL(RY)
M SCONUL
8EQ . sgaryg
MOV RU,RY

#R SEGRNG

?00R2006 SEGTY2) MOV FAC2(RY)RS
[N 4 SEONVL

JCHECK O¢sR2<sRICINY
SEGRNG) CMP RO,RS

"l S{AR2
MOV RO, RS

SEQR2} gnv R2,R3

] $ ONU§

1COMPUTE blNG?H O% Og PUT STRING

INC Ry
JMAKE NEW STRING QP THE CORRECY LENGTH

MOV R el FP) JSAVE START CHAR
MOV RS, R2

MoV ".U‘!”

00089006 JSR PO PUMAKESTR
JTIX STACK AND MOVE IN CHARS FROM OLD SYRING

MOV (3P) &, R2 INEW S'RING POINTER
MOV ¥ LARTLL FSTARY CHA
ADOD {§P), RO FABD OLD STR POINTER



BAS|CH

BAS|CH

397
398

399

409

403
402
403

404

405

406

407

MACX13

291350/

201392

991354¢

0813%¢/
091362’
891366/
091370/

001372!
091374/

0p1400/

2044044

PpoL410!
901414/

MACXLY

081429/

o9L424/

901426/
901432/

301434/

p01436/
01442/
pot1444¢!
91490/
01454/
peL456/
poL460/!

gpL462/
01464}

o9L46¢/
001472/
001474/
go1476!
eei15@9/

go1502/

801304/

294519

204514/
01529/

204524/

geLs26!
201539/
291534/

281536/

891549/

201542/

001544/

01546/

2g15%0/

201552/
201556/

201562/

vezai

210216

po%00y

154203
62702
2627209

132022
9853923

204379
200137

212746

208137

veal

004737

103036
122127
LIITLT

2146@9
2goee?

201806
209063
205068
008726

000435

geseng

134002
210216
0627020

060092¢

103012
210446

210144
C10246

284737

204737
210363

010469

109710
004403

122027
204773

022024
204010

212624

242604
812603
1102319
280437
390137
200137

22eMARe73

900003

000002

20000206

179777

geooeat

o0000006

opeePeg

220MAR®73

177777

o00090G

geoQ0eec

ogeeo0y

goe00c

000049

2900096

0090006

0300006

15149 PAGE 11}

SEGLPY ;OVS

JMP

JOUTPUY NULL STRING
SEGNULI MOV

SEGX1 JMP
ERSEGA| JMP

ERSEGS) JmMP

SEGFNE)

15145 PAGE 12

} VAL PUNGYION R

VALFNI JSR
8cc

curB

BNE

IREAD STRING
MOV

VALRY CLR

)

MOV

JIREZAD ASCl] NyMB

JSh
INORMALIZE YO PO

JSR
MOV
MOV

ICHECK END OF ST
VALCE} 71878

8E0

gmMrB

L11

JRESTORE REGS AN
VALX MP

VALJI JMP
ERVALS) JMP

ERVALA} JMP

VALFNE)

R, (I JSAVE NEW STRING
]

(R2), M3 IR {8 NEW STRING LENGTH
83,R2 JADDR PIRST CHAR ]N NEW STR

82,R? jADDR START CHAR [N OLD ST

(RB)*, (R2)4 1PILL IN NEW STRING
R

SEGLP
08STPNO

8477777,(9P)

SSSOPHATR

SHERRARG

SNERRFYN

QUTINg
PC,OBEVAL
ERVALA

(Ry)*#,RPAR
ERVALY

(SP),NO
RO, 8377777 JCRECK NULL STRING

VALR

FACL(RS)

FACR(RI)

t§P)e
VALY

R2

" (RB) N2
RS, (EP)
#J,R0

RO,R2

(R2)
Ré,el{3P)

Rise(3P)
L TLIEL)
ER ANQ EXPONENY

PG, 08VA

RM FLT PT NUMBER

PG, O8NORM

RI,FAGLIRT)
RE,FAGI(RT)Y
RING

(RO}
VALX
(R3)e,88L

VALCE
0 RETYRN TO EVAL
RO, (SP)e '
ERVALA

(SP)eRY
(SP)e Re
(P&R2
RZ,; ("9) JRESTORE STRING LENGTH

SSQPRATOR

SSERRSYN

PSZRRARG

S/0

-~
/_‘ P



8AS|CH

03

4ad

445

447

BASICH

479

473

472

473

474

479

476

477

478

479

489

483

482

483

484

4895

486

487

488

489

498

491
492

493

494

495

496

497

498

MACX13

91966/
pa4972!

291574/
ggie0g/
2016022/
001606/
paL618/
201614/
21616/

291622/

204626/

291632!
291636/

p33640¢

901642/
2164687

P9L652/

2041634/

201660/
8091664/

MACX131

391678/

#04672¢

p0L674/
094676/

poL708/

81702/

geL704/

201706/
goL719/
204712/
goaL714/
peL716!

poL720!

gey722!
goL724/
8o1726/¢

201730

gey73e’
PEL734/

203736/

201749/
goy7e2/
poL744/

poaL74s!
goy7%0/
201792/
3017544

301756/
801768/

e04762!

goL764!
201766/

204767/
gey779!
gagrre!

001774/
201776/

gaL777!"

082000/

g92904/

092002/
2003/

yeai

204737

103432

122127
28103¢

312744
230392
08473y

14603
262793

2312382

20%249
204737

dpoeoas

812616
280137

290437

090437

voal

000000

200000

200000

200000

P000022

e00009

200000

002214/
002074/
d02020

200020

200000

2908020

292000
000000

200000

200009

229MARe73

2900004

2820290

809920

2002226

290003

2009226

ggoeees

20000926

2002296

2200226

2000006

29890006

2800006

22eMARS7S

15145 PAGE 3

| STR PUNGTION nouv;nt

STRFN} JSR PCIOSEVAL
ERSTRA

Cure (Ry)s,#,RPAR
ONE EASTRS
MOV 920,e(3P)

MOV RY,R2

JiR PG, OSMAKESTR
MOV (§P),RI
ADD #3,R3

MOV RY, T2(RS)

L TLIRT)
S11) PG, OENYNSEN
JHORD SAVGMAR
MoV 3P ,R2

MQV TLIRS) w(§P)

JSR PG OSMAKESYR

MQV (§P)&, (SP)
JMP 08STPRO JPROTECT STRING

ERSTRA} NP PEERRARG

ERSTRS) JMP PHERREYN
STRFNE
FNENDI

15145 PAGE 14

|
|

) USER AREA STORAGE CELLS
)

YSR «WORD 0 JSYMBOLS
4 WORD e ILImMLY

(WORD @ 14-1%

,WORD 2 1POSI2E

,WORD @ JARRAYS

JWORD @ JHIFREE

JWORD 2 1LOFREE
,WORD USRCOQE 1coQe

JWORD UFRLINE ILINE

1WORD 2 JYARSAV
WORD 2 188LSAV

(WORD @ )§828AV

JWORD @ ILINENO

¢ NORD 2 1 GSBCTR

+WORD g 1 COLUMN

(WORD @ JCLMNTYY

+WORD 2 1PACY
+WORD ) 1FAG2
LWORD @ JROSAVE

,WORD @ JR{SAVE

1WORD @ JR2JAVE
,WORD @ JRIJAVE

+ WORD ? JRASAVE
+WORD 2 174

+WORD 9 172

JNORD 0@ 113
JWORD 2 1RNDY

JWORD ? JRND2

RANDI (WORD @ JRNDCY

JWORD 2 ILOSTR
JWORD @ IHISTR

'BYTE 2 JQDEV

,8YTE O ) 1DEV
. TPBPHY }TPHA
* KBBFHY ) KBHD

«WORD @ jECHOSP
8YTE @ JCNCPLS8

BYTE 2 JENQPLE8
BYTE p IPILLGCO
Y7 8 IPILLNG

,BYTL 9 IPILLCH
,BYTE @ } ESPARE BYTE)

S/~

T
M
~
N



BAJICH

BAS|CH

MACX11

o82004/
292006/

802019/
op2eL2!
2020314/

02016/

292040/

092042/
02044/

p9204¢6/
292059/
292952/

MACX11

202214!

g02229/

092222/

892224/

892226/

8092232/
292236/
892244/
202259/
2092252/
pR22689/

002364/

002270/

282274

202274/
002304/
202311/

092313/
g92329/
202326/

602334/
292342/
202350/
#02392/
202353/

292354/

agayea’

202364/

av2366/

g02379!

202374/
902376/

002400/

D242/

002404/

202439

002414/

002417/

202424

2024327

002433/

902434/

3224491

002444/

vezal

e02920/
292037/
go2020!
go2029!
092028/
0008000

o02028/
gogpep!
202037/

0920%4!
20207y}

280029

202954/

202054/
200029

0020954/
20207¢!
292973/

02244/

vezi

162704
022624
290412

20090%

232706

2084767

212737

2327924
2909744

232737
2102447

a12791

204367

i1Y)
040%02

230126
P13

117
294916
046103

2470%%
244440

0294767

120027
224512

29%002

120027
2904002

28%202

200413

120027
294330

204367

232709

2312724

234503

22sMARS7Y

229MAR®73

817774

303304/

0009006

0022147

169000

209004

201199

LITT LY

2907%¢
213

044523

P30489

912

952120

820073

226114

847117

44453

012

000722

11 23]

2e039y

2983113

080636
912

926931
0470490

223374/

2000006

000004

098004

020393

301

043040
826501

p47249

026105

P42116

242
p4253y

047055

13145 PAGE 45

}

} USER 1/0 BUFPER AND BUFFER WOR, SPACE (TTY)
[
KBBFHL|) ¢ xlour; (Bsant

. KOBENY }BEND

JHORD XBBUYFY 1BBETY
JWORD K88YrY 198ET2
NORD xX88Ury 18PYT
¢ 0 j18PSPEE

KBaury s , ‘ ‘
B 9,¢8KB03N JOEFAULY SI1ZE » 20 CHARS,
KBAENL #,sd

+EVEN
} .
TPOFHL) ¢ TP8YFY IB8TRY

. TPAENY 1 OEND

* 2 JAGETYL (NQTY USED) .
JWORD TPBYPY JBBET2 .

. +NORD TPDUV; jaryy
. jargrge

TPAUPY W, ,
. s, o87PO3R IDEFAYLY & 20 CHARS,
TPBENY 9,8}

JEVEN

USRLINEI ,
s B, SSULNEP 10CFAYLY & 120
USRCODE|

13143 PAGE 18

]

} w«ONCESONLY INIT, COOE
[ FINO OUT WOW MUCH GORE AND EXPAND USRAREA ACCORDINGLY-

}
0E¢CorEIayd #3777¢,R4 1GOME HERE QN TRAP FOR BAQ MEM!

A (IP)e (8P
8R TRYCORE ) REP%,, AND OEC, CORE SiZE

)
ONCEONL IRESEY

MOV sIMPITICK, 3 )TEMP, STACK

JIR PC,17PMP FINIT POR FPMP ROVTINES
MOV ufl!ntpflt.io4 13!7 UP TRAP ADODR,

MOV 8400200 ,R4
TRYCOREZITSY L ILLE) orlA'S T0 DEGCORE P BAD ADDRN

MOV 86,08¢ FPALLS THRU [F OK « RESTORE TRAP ADOR,
MOV Ré,HIGORE

llNlTlAL!!t TOP or 8AZIC

DASIGHRY
IPRINY HtAozuc AND RCAD ANSHWER
ININOY JSR ;.pnnsc

19,1

1ASCIY ‘EASIG VORLA/

19,42
'ASGI] 'OPT ENSI Aeal L, NeNONE, [s{ND/

BYTE 13,42
(ASCIL eyt
BYTL ?
,EVEN

JSR PG, ROANS :

cMPE RO, #'N JCHECK FOR N
sco INISAY |

CLR re IGLEAR AL FLAG
cuPB8 RO, 8'A JGHECK FOR A
aNe INIT! .
INC R2 1SET ALL FLAG
BR INTALL

INITY) cnre Rl.l'[ JCHECK FOR |
INIWO

IPRINY N‘AUING FOR INQ‘V FUNCTIONS

JSR Ry, PRMSG
'BYTE 19,12,42
ASCI1 ¢ YaYES NeNO!

BYTE ? '

INJALLY nov #INTAB,RY e/
! MOV #TABLES ARG S/

JGEY NEXY FUNCTION TAILE ADDRESS
INILP) MOV {RS),R

N

-1



BAS|CH

BAS{CH

478

689

690

691

693

694

MACX1Y

082444!

002459/
292454/

092469/

292462/
PP2406¢

202470/
202474/
02476/
2925080/
ge2%02/
poe2sig/
po2si1e/
ge2%22/
g92924!
292526/
2092930/
P92933/¢

292934/
ga254p/!
g92544!
202546/
202959/
202992/
202556/

292560
go2%62/¢
202566/
292979
gpees72!
202576/
ge20600!
po2604/

go2618!

gp2ei2’

022616/

g02622/
po2624¢/
902626/
2092632¢
pe2634/
202636/
292649/
p92642!
002644/

MACX1Y

002646/

902452/
802656/
2026627
g92666/
p02672/
2926761
ge2702!
292704/
g92712!
202716/
0092724}

202732/

P2734/

202749/

gR2743!¢
292759/
2027%¢!

ge2761/

82762

pB2766!
282772

PP27744

gp300e0/
283222/

003004/
203210/

283912/

293920
203026/

083032/

go3034/

gp3340/!

ge3044!
Be3Q46/
pe3R%2/
083054/

2830256/

203362/

203064/

g83a72!
203108/

3083106/

203110/

203114/

903128/

veal

100009
262709
062704

20077}

220427

1040%%
020827

193044
208702

goL02Y7
236567
216567
204367

219
goepoe

200000

2380490

209

204707

8043434

2301060

162799
g10024

#62709
2208427

194719

210467

231270

23020,

16019,
22022;

19389
83222!
20477,

29972
202774

]

b

j
160343

h
)

yoeal

238704

162794

044709
210469
163794
210465

162704

030463
262724

210465
912769
212769

9300y

204387

213
196

042523
p4s522

goo

204787

120027
294437

120027
004334

2093203

2043687

218
240514

232263

242125

g9

203234/
084767

120827

291432

128027
98{3%4

20920}

284367

pis
252426

836476
0490502

pog

Je3110/
204767

120027
204404

JSHIP A FUNCTION

JCHECK POR N

JIGHECK POR Y

fPLACE ADDRESS IN YABLE

JCOMPYTE RELOGATION CONSYANTY

IRELOCATE NONeZERO ENTRICY

JR4 1S HIGWEST ADOR, [N CORE

[POINTER SPACE
.angt or qvaqx

IMAX, STACK 3]2E

lN!ESY ARRAY SYOR, LOGC'

220MARS73 15]49 PASE i6et

sPL INIPN

geesne AQ0 ITALL
o00902 ADD 82, R¢

BR INJLP

JPRINY QUESTION FOR FUNchON. BEY ANSWER
2090006 INIFN} CMP IQ.CYUL!

L} INTSAY

203344/ CMP R,glfN?ABE
BHIS INISAY

787 R3
SNE INTOF

PO9904 030814¢ MOV 4(RS), FNNAMY

290200 290BYLS MOV 6(RT) FNNAN2
290530 JSR Ry, PRNEG

FNNAML) ,WORD @

FNNAM2) ,WORD @

p4p 'ABCIY 1 ) 0
BYTL
JEVEN

200542 JSR PG ROANS
PP cHPB RO, 8N

BNE INJTY
T8y (R4)e

SR ININXT

290433 INITY} CMPO RO, #'Y
© BNE NIFN

JORFINT THE FUNCTION
INJOFY MOV n}.no

2290020 sys sTABLET RO
MOV RO, (R4)e

INIMVE MOV tsa)tficntts

20000¢ CHP Jo2(R)
a0 INIHV

LFTTRY ININXT1 ADD #30,R3
0008006 cue ng,uruuszno

8,08 INLP

1SAVE TOP OF BASIC

175362 INISAV} MOV R$,USRAREA
JMOVE USER AREA TO TOP QF BAS]C

294¢70¢ MOV SYIR, A2
MOV "2, ;

sys a

pp221 ¢! MOVLP| CMP R .ou;ncooc
SHlS QVOON

MOV tll!t.ll!)b

pES MOVLP

sys n;.-cnzi
T$Y
R HQVLP

MOVOON{

22eMARS73 15145 PAGE 17

FINITIALIZC USTR AREA

200512 MOV H{CORER4

200309 sye sJ82,Re
179116 MOV USRAREARS
ge20000 MOV Re,LIMNIT(RS)

2008334 sye 13134,1e
20090026 MOV RE, POL (RS

20000286 sys #S3TKSE R
20989006 MOV Re, ARKAYS(RS)
000040 AQD 'TTLL

0000000 MOV R&,POFIZE(NS)
232334 9099020 MOV 932331, ANQL(RS)

16339, 0000906 MOV -'eaz';.nuazcnsi

1081AL0GUE Yo SET UP TERMINAL TYPE
ASRSER| CLR R

0908312 R3, PRNSG
P12 242 (BYTE 13,12,42

p5190) 020124 ,ASCI] /FAST $ER YERMY/

220422 042524
977

BYTE ?
,EVEN

2008314 JER PG, ROANS

2908116 CHPB RO, #'N
9ED ASKDON

299133 cMPB RO, #'Y
gNE Asx3tu

INC

o9024¢ ASKLAY JSR RYPRHSG
P12 BYTE 193,42

230063 024049 JASCID 1LA30 (380 BAUD)?Y/
020060 048502
237454

,BYTE @

EVEN

099242 JSR PG ROANS
202333 CMPE RO, 41Y

9EQ ASKQON

200116 cMP8 RO, 8N
Ne AZKLA

INC RY

2008479 ASKVT{ JSR Ry PAMSG

912 8YTE 19,12
232460 0824949 JASCI1 (VY25 (d>=¢Ed BAUD)Y’
230066 0230060 :

042125 037453
BYTE ©
JEVEN

200366 JSR PG, ROANS
200133 cMPB RO, 80Y

3Eo A§KOON

515

S/b



BASICH MACX11 V@21 22eMARe73 15]45 PAGE 174

695 993122/ 120027 0090119 cMPB RO,8'N

696 283126' 291353 BNE AgRYTY
09; 203132/ 0007090 AR ASKSENR

69

699 0283132¢ 0109302 ASKOON| MOV RI.R2

792 2931347 02094412 8€Q 7P ILLOON

704 093136/ 206303 ASL N
702 093149/ 260322 ADD R3,R2

703 003342/ 062722 023363! ADD #s7ILLTB,R2
7064 203344) 018503 MOV RS, RS

705 0031%9¢ 262703 020000Q ADD sPILLEORIS
700 2931547 1312223 MOVE (RR)*) (R3)&
707 28931%6¢ 112223 MOVS (RE)+ (R3S

708 Q83160 112223 MOVE (R2)4, (R3)p

709 FILLDONI
740 JPRINT QUY IF USER FUNCTIONS L OADED

741 093162¢ 299737 0298046 ST 0846
712 2093366¢! 20144 8EQ NOUSR
743 2823179) 004367 0QPO®56 JSR R3,PRMSG
71¢ 203374 219 P12 912 BYTE 19,1232
745 203377/ 125 242923 029322 +ASCI] TUBER FNS L0ADRD/

B03204! 049306 920123 0247514
893212¢ 042104 0242109

746 0283216/ poe ,BYTE 8
747 a03229! _ EVEN
748 NOUSR{
749 093229¢ 094367 0290029 JIR RY,PANSG

720 003224/ P19 pLe P42 BYTE 13,12,32,0

g93227¢ 1T
723 +EVEN
722
723 ICHECK 17 RNOL LOADED
724 2932397 242702 000OPRG MOV sTABLES,R2

725 0932347 0312203 MOV (R2)&y R

726 093236/ 204403 (T4 NORND
727 003249 862703 000014 AQD SHNOFNeRNDLFN,RS
728 2032447 P12312 MOV R3, (RQ) JOZFINE RND ALSO

729 NOAND | .
732 003246’ DP0167 0000086 JNP STARY

734

732 ISUBROUTINE TO PRINT A MESSAGE
733 0032%2' 219330 PRMSGI MOV R34 RO
734 203254/ 198737 1777746 PRLPYI 1§78 o9TPHe2
735 093268' 190379 8P|, PRLP
736 ©93262¢ 112937 2000006G Move (RE)e,08TPB

737 0903266' 091372 ONC PRLP

738 003279¢ 23192083 MOV RO, RS
739 003272' 095203 INC LT)

740 003274 296203 ASR L}

744 003276! 226303 ASL "y

742 0203320¢! 200203 RTS L}
743 , 7

744 JSUBRQUTINE YO READ ANSWER FROM TELETYPE 5/
745 0033P2¢ 295207 176452 ROANS} INC RAND ‘

740 083306¢ 185737 0000006 1S78 onTKS

BASICH MACX11 V@21 22eMARe73 135143 PABE {7e2

747 293312/ 190373 8Py, ROANS
748 203314/ 113700 0C00P02G MOVS o8 Se2,RO
749 203320! 042700 177600 BlC #8177600,R8
750 003324/ 0109967 0200004 MOV RO, INCH
751 0203330/ 094387 177714 JSR RY,PRNSC
752 003334’ 200000 INEH ,NORD 2
753 293338/ 216700 177772 MOV INOH,R®
754 093342/ 098207 nTS PG
755 203364/ ' w420
756 TMRSTCK
757 203364! 290000 MICORE| ,WORD @
758
759 093363/ FILLTBn,03
760 003366¢ 220 P13} 215 ,8Y7 By14,49 1LA3D
764 203371/ 200 9204 P12 (BYTE 2,04,32 IVYoS
762

763 FNPARY

764 203374' coeg0o2! (NORD RNDLFN
765 0223374! papiépl ,NORD RNOFNE
766 003420/ 047122 020104 +ASCI1 ¢RANQ !
767 0934047 177777 1WORD =} ) RND
768 02034067 177777 'WORD e} ) SN
769 283419¢ 177777 JWORD «f ) €08
779 0203412¢ L7777 JHORD »} ) SQR
774 003414¢ 177777 JWORD e} I ATN
772 203416¢ 177777 1WORD e} ) EXP
773 0@3420¢ 177777 JHORD «} ) LOG
774 0034220 2p@Leg/! (WORD AHSFN ) ABS
77% 003424' 200236/ (NORD ABSFNE
776 003426¢ 24110y 220323 (ASCI] ABS !
777 803432¢ 177777 (WORD «} } INY
778 203434/ 380234} (WORD SGNFN i SGN

779 0934367 2003241 (WORD SGNPNE
762 Q03449 243523 020116 (ASCI] (8GN !

781 203444/ 303324/ ,WORD TABFN j YAB
782 003446/ 2004360 JWORD TABFNE
783 0034%Q¢ 240524 0208102 ,ASCI1 11AB !

784 003454¢ 209436/ , NOR LENFN } LEN
785 003456' g00518/ (WORD LENFNE
786 003463/ 342514 020116 (ASCLIT (LEN !

787 0@S464! 200519/ {WORD ASCFN ) ASC

788 203466¢ 0089974/ ,WORD ASCFN
789 093479/ 095150L 020193 (ASCI1 rASC
799 003474' 0290574/ ,WORD CHRSFN } EHRS

798 ©203476! 200644/ JWORD CHAPNE
792 093%00/ 244103 022122 (ASCI1 'OHRS!
793 203504/ 000646/ {NORD PQSFN I POS
79¢ 303506/ 204152/ JWORD POSPNE

795 203510/ 247323 020323 1ASGIY POy ! .
796 00354! 29{153/ JHORD SEQFN ) €0
797 803516/ e@i420/ JHORD BEGFNE / ff
798 0@3%52@¢ 0423523 023197 ASCI1 (1 §EGS! gf;—
799 203%24/ 2944209 JWORD VALFN ) VAL
800 02083526/ d9{56¢/ JWORD VALPNE.
80y 08330/ 040520 020114 ASCTIY tYAL !



BASICH

BASICH

COLUMN =

PDSJZE =

R3 L)

SOPRAY =

VAL :

ERRORS DETECTEDS @

SIRFN
§IRFNE

I§TRS1

MACX1Y veal 22eMARE73 15149 PAGE {73

pg3s34¢ 091564/ W NORD
283336/ 204079/ , WORD
293%49¢ 0992423 022122 1ASCLY

FNTABE)

po222¢/ +END

MACX1Y yozal 229MARe73 15145 PAGE 47e4

P00140R ABSFNE PBO236R ABSINY
easeea G ARRAYS = asscese ASCFN
g23132R ASKLA 983004R ASKSER

200292R 8y s popgL4e CHRFNE
YYIII DECCOR P92241 4R ERABSA

POO544R ERASCS POOs78R ERCHRS
29858 4R ERPQOSA S013142R ERPOSS
ascetes § ERRANDA PO 34R CRANOS
seeven G ERSEGA POL410R ERBEGS

P0D320R ERSTRA P831660R ERSTAS

POL562R ERVALS BOL956R VAL
seense G FILLCO = esceen G FILLOO

P2L67BR FNNAMY PO2524R FNNAM2
203544R H]GORE PB33464R [FPMP

P22434R INJOF PP2%482R INIFN

P02444R INIMY PO2370R ININXY

P22422R INJTY PE2552R NT
20209 4R KBBYFY s 2820928R LENFN
seeses 6 MAKEST = eoeeea § MOVOON

1 saeven G NORND POI246R NOUSR
PB2224R OPRATQ = essees § rC

seeses G POSF PO1124R PQSFN

P21258R POSF2 PBLL26R PQOSNO
gg83192708R PQSIRY gB1254R POSX
PP3254R PRMSG PO3252R RAND
gPga74R RNDFN POORL6R RNOFNE
2200a32R RNDY B esessse § RND2

2090852R RO sX200008 RY

%X2020803 R¢ sxpogess RS
PO1L52R SEGFNE POL420R SgEoL
g01498R SEGRNG 084131 2R SEGR2
POL304R SEGX PO14g4R SEQXD
P0P236R SGNFNE POBI24R SGNPOS
ssaese SP sXP80006 STARY

PIL566R STRFNE POL678R TAB8
292324R TABFNE @08436R TABLES
POg426R TBL9EN = eseses G S
sasnen § TPBENY & 902073R TPBFML

g022506R Ty 2 aneeen § T2

204670R USRARE PODPIARG USRCOD
sesses G VALGE PB1524R VALFN

201952R VAR 901460R VALX
neeses § STPBSE = Q000020 SULNSP
sacees § f s PB3IB44R

ONCEONL

POBLT4R

PEOBLOR

282732R

Pe2226R
PB0642R

8013 46R

POBLIOR

oo::féf
N

P847Q0R

D801 4PR
8 Gaeedn §

sXP0200y

sX020009

Pa4206R
P04 348R

P83252R

P092746R
§ speeae G

S0a344R
s tasees §

s specee O
P02048R

5 spseta G

PB2214R

YoLagoR

UoLoJ6R

s g0oLge

L

P2@222R

PO@974R
POIB36R

822374R
Pe0232R

P08588R
2 snseep 6

s ansees G

PBOIL 4R

poe432gR
s epsdea G
s :_?-'31 ASR

s ateeen G
s seesae G

P21152R

2810748R

204 008R

P03302R

POgEleR

P00B4¢2R

Xpooeoe
s asesss C

921 J64R
201279R

22027¢8R
POBILPR

5 naeeen G

PRBIGER

BOII7ER

PE3II6ER

s 202054R
s aneven §

2P2074R

201 966R
s poPe2p
s anseen

520



BASICH MACX1Y

RUNeTINE|
GORE USED!

FILLCo

FILLOO

FlLLTB
FNEND

FNNAMY

FNNAM2

Vel

19 SECONDS
h]

1208 774

13088 779
125 1298

126 128
41 164

3% 699

211 787
226» 788

678 682
67%» 634
662# 672

687 696

768 363
738 183

Q40 79¢

229» 798

37 173

549 LET

123 136¢
123 1379
212 4%4
214 223

331 I
19% r{}1]
197 2069

245 249

247 2%y
38 114
38

L] 116#
82 1154
38

38 113

327 334

329 336
143 1984

145 1998

445 4634

447 4049

166 109¢

399 432

404 4389
39 79

37 112

423

37 113
269 262
33 709

700 T09#%

703 759

4668

604 6088

60% 6994

22eMARe73

094

09?7

293

136

137

338

343

439¢

120

124

329
317

131435

132

699¢

2249

3208

324

198

199
3928

393

142
127

131
334

PAGE {73

1359

205 224

169 206

194 il
133 147

134 149
360 48?7

229

244

15¢

152
424

392

239

248

198

168

321

282

229

199

403

393

326

298

283

438

330

348

223

464

337
333

222

398

355

232

444

406

237



Ri

R2

R3

RS

RAND
RDANS

REXP

RND3

RND2

RNOFN

RNDFN2

RNDF NE

RNDLFN

RNORM

RPLUS
SAVCHA

SEGFN

SEGFNE

SEGL

SEGLP

SEGNUL

SEGR2

SEGRNG

SEGTY

SEGTY2

SEGX

SEGXD

SGNFLT
SGNFN

SGNFNE

SGNPOS

SGNX

SOPRAT

SP

7378

733

6D}

53¢

223

37

043

737
626

%3
J00

413

764

361

238

168

6328

339

524

375

367

391

169

526»

450

3904

174

459

173

319

39

336

7

437

213
420

749

2346
358
433

17?7

229
422

184

235

‘a4

244

459

8

r{il:

578

249

248

455

102

379

o82

233

232
459

108

384

614

236

234

555

146

383

618

749

349

119
269

319

635

282

365

592

739

628

196

269

426

625

264



343

416

STARY 33
strrO 4

STRFN 4440

STRFNE 46598

T3 49
T2 49
13 40
TABS 1694

TABG 179

TABFN 16464

TABFNE 1908

TABLES 36
TABNON 176
TABNUL 178
TBLSEN 36

S 32
IMPSTC 554

T 32
TPBENY 932
IPBFHY S07

TrPayry 534
TRYGOR 559
USR 4748
USRARE 34

ySnGoQ 483

USRLIN 482

A Q2

VALGE 4269

VALFN 3989
VALPNE 44ge
VALY 409

VALR 409

VALX 427
193

1 COMMA 49
JRPAR 37

sXBBSE 56

SSTKSZ 4"
$1PBSE %2

SYLNSP 6

WNKX1g vazs

y F{ 202 r{}1] 288 20 393 306 312§43 35% 393 372 37 377 378 k14 3sg
417 410 434 433 434 439 448 454 497

388 463

2980 298 308 454 458
284 308 453

599 y, 822 724

534 333 5370

758 32 650

Se3s 837

174 187 202 gg; 5278 529 537 538 539

8y 122 144 145 196 21 238 25 349

22¢MARe73 16122

PRASICN NOSMAP, DRK¢BASICN,FPMP,BASICH/BIQ/E

LOAD MaP

TRANSFER ADDRESS; 030430

LOW LIMIT| 000080

MIOH LIMITI 231470
20pOBBRORE

MOQULE BASICL
SECTION ENTRY

<, ABS

ARGB

ARRAYS

COLUMN
ERRARG

ERRMIX

ERRPOL

ERRSYN

EVAL

FACY

FAC2

FILLCO
GEYVAR

INY

LIMITY
MAKEST

MSG

NORM

NUMOUT

NUMSGN

OPRATO

POL

POS|ZE
RNOY

RND2

SAVCHA

SOPRAY

START

STOVAR

STPRO

TABLES

¥BLSEN
TKS

TPB

VAL

$STKSZ

, GOMMA

1 EOL
L hPAR

,RPAR

< >

(2 XTI XX XX YY)

MODULE FPMP1Y

ADDRESS S|ZE

200000 Q00000

2146%90

920019

200034

207734

21{6%02
2911129

311650
218646

ITIT ]

029242
900118

213604

014004

280002

234650
319474

245554

818746

23197602

214272

290924

2902096

390064

A00066

21{659
2146590
394234

217244
711659
3107%6
211992

177%60
177566
2000%6
330060

go0062

320702

200209

200243
#0020%
20025%

220237

302009 0223426

343
399

¢38

942

400

Ji6
403

4460

7554

446

333

408

530

759

334

554

526



SECTION ENTRY
< >

AINT

ALOG

ATAN

SERRA

SERVEC

SINTR

$|R

SMLR

SPOLSH

SPOPRS

SPOPR4

SPOPRS
SR

$SBR

SV20A
200000000

MODULE BASICH
SECTION ENTRY

< >

USRARE

ADDRESS S{ZC
22142¢

322544
822179
325049
224404

321430
323314

021426
324529

925532

321434

922662
229666

229676

228716

222962
223664

223799
329524

224334

824322

224322

024342

321430
929524

294274

ADORESS SIZE
223724
828724

RUNesTIME] S SECONDS

2K CORE VSED

LNKX13 veal

#84S1CSISTRMAP, ORK(BASICL/FPMP BASICH/BIR/E

LOAD MAP

TRANSFER ADDRESS: 032786

03544

22+MAR®73 10{2%

LOW LIMIT{ 2988820

HIGH LIMITI 234226
' YZYTX XXX Y)

MODVULE BASICL
SECYION ENTRY

<, ABSD

ARGSB

ARRAYS

COLUMN

ERRARG

ERRMIX
ERRPOL

ERRSYN

EVAL
FACY

FAC2

FILLCO
GETVAR

INY

LiMlY
MAKEST

M§C
NORM

NUMQUT

NYMSGN

OPRATO
POL

POS1ZE

RNOY

RND2

SAVCHA

SQPRATY

START

STOVAR

STPRO

TABLES

TBL5EN

XS

TPB

Ty
12

T3

,RPAR

< >
000000000

MODULE FPMP11

ADORESS SlZE
oP0000 000000
040276
20080140

2000934

210326

213826

214776
012534
914402
200040

2gopee

009194

219419

048620
gegeee

ALr264

2175302
217610

p20802
g2ooie

242476
o4

200026
290064

200066

220646
21273@

204192
221332

213176

814562
214626

177569

177566

pR30%6

200060

gogpee

223449
280200

200243
2802081

200255

200237

¢copeae 924104

v v+



SECTION ENTRY

< >

AINY
ALOG

ATAN

cos

ERRFPY

EXP

IFPNP

SIN

SQRT

SAOR

SOVR

SERR

SERRA

SERVEL
SINTR

sin

SMLR

SPOLSH

SPOPR]
SPOPR4
SPOPRS

SR}

L$1]]
SV29A

OOQQQOMQQ

MODULE BASICH
SECTION ENTRY

< >

USRARE

ADORESS S|ZE

D24364 0294276

929302
g2472¢
227876

g2v222
924166
2260832

024164
2272%¢

2302646
224472

2294290
239424
238434

230434

239328

26422

227108

224166
230262

ADDRESS S1Z€

030463 003544
230462

nun-rxnt| s SECONDS
2K CORE

PERPAR e« PERIPMERAL SUPPORT PA RT=i{{ MACRO VMR2=09 16=20CT=74 81151142 PAGE 1

D
O
~

N
E
 
W
W
N
»

33 : eaoo00

37 0e0ea0

46 peo009

47 gooeoee

48 oovp00

49 000008

53 oeoeae0

o«TITLE PERPAR == PERIPHERAL SUPPORT PACKAGE PARAMETER MOOULE,

!

DEC=iiaLBPAA=A=_A BASIC KERNEL VO2=01

COPYRIGHT (C) {974

DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS 21754

)

'

)

!

!

!

)

J THE INFORMATION IN THIS DOCUMENT IS SUBJECT T0

$ CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
} AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
) DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
5 MAY APPEAR IN THIS DOCUMENT,

)

'

'

H

]

'

'

]

'

'

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY

OTHERWISE BE PROVIDED IN WRITING BY DEC,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE

OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT
WHICH IS NOT SUPPLIED BY DEC,

THE CONDITIONALS CONTAINED IN THIS HODULE AFFECT THE ASSEMBLY

OF THE FUNCTION TABLE MODULE "FTBL,MAC

TO OBTAIN THE DESIRED CONDITIONAL DEFINITION(S):

REMOVE (USING AN EDITOR) THE

SEMI=COLON APPEARING BEFORE THE CONDITIONAL,e
 
W
S
 
W
S
 
W
S
 
W

JSOISK=Q JDEFINE FOR RTwi}

o IFNOF $SDISK

$STRNG=® 100 NOT DEFINE FOR PTS BASIC WITHOUT

JSTRINGS,= DEFINED FOR PTS V@1 WITH STRINGS
+ENDC '

SLPS=@ JOEFINE FOR LPS

. 1FDF SLPS

18V=Q JOEFINE FOR LPS WITH VECTORS STARTING

' ’ AT 300, DOEFAULT SETTING IS VECTORS AT

' ' 340, SET SV = ANY OTHER DISPLACEMENT IF
s ' VECTORS START AT DISPLACEMENTS

’ ’ OTHER THAN @ OR 4@ FROM

? ’ VECTOR 300

$ADC=Q ) INCLUDE A/D ROUTINES,
$CLK3Q ) INCLUDE CLOCK ROUTINES,

$D10=a ) INCLUDE DIGITAL 10 ROUTINES

$015=0 ) INCLUDE OISPLAY ROUTINES,
{ENDC pSLPS

]

1}

SVTiim0Q JFOR GTW4d (GT44)
!

!

- _A-.M'iz



PERPAR == PERIPHERAL SUPPORT PA RTeij MACRO VYMQO2=09

—— ——

PERVEC VECTOR DEFINITION MOOULE RTeii MACRO VYM@2=029

O
®

 
N
N
E
 
W
N
>
T
M

000200 SCLOCKS=Q

178400

170402

170404

170006

170410

170410

{70412

178414

170416

170420

170422

170436

000344

e@e3de

000358

pee3se

poo34e

peesde

{72000

172002

1720084

1720086

poelee

JIFOF 8VT1Y

16=0CTe74 21151142 PAGE 1

PFOR SYSTEM CLOCK (KNW1iL)

€07

«TITLE PERVEC VECTOR DEFINITION MOODULE FOR BASIC SUPPORT PACKAGES,

LPSAD s 170420 HLPS A/D STATUS REG,
LPSADE = 170402 LPS A/D BUFFER LED REG,
LPSCKS = 170404 LPS CLOCK STATUS REG,

LPSPB 5 170406 LPS CLOCK BUFFER PRESET REG,

LPSOR s 170410 LPS DIGITAL I/0 STATUS REG,

LPSORS = LPSDR

LPSOIB = 170412 JLPS DIGITAL INPUT REG,
LPSDOR = 170414 jLPS DIGITAL OUTPUT REG,

LPOISS = 170416 LPS DISPLAY STATUS REG,

LPDISX = 170420 )LPS DISPLAY REG. X

LPDISY = 170422 1LPS DISPLAY REG, Y

LPSOMA = 170436 JLPS DMA REGG,

-
 
W
D
 
W
D
 
W
P
 
W
D
 
U
E
 
W
P
 
W
P
 
W
P
 
W
D
 
W
H
 
W
H
 
W
O
 
W
H
 
W
O
 

VW
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W
 
W
P
 
P
 
W
 
W
P
 
W
 
W
S

DECei e BPVA=A=_A BASIC KERNEL voge=9}

COPYRIGHT (C) 1974

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS 21754

THE INFORMATION IN THIS DOCUMENT I8 SUBJECY T0O

CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DIGITAL EQGUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS DOCUMENT,-

THIS SOFTWARE 1S FURNISHED TO PURCHASER UNDER A

LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND

CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHMT
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY

OTHERWISE BE PROVIOED IN WRITING BY DEC,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE
OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENY
WHICH IS NOT SUPPLIED BY DEC,

THIS MOOULE DEFINES THE WAROWARE ADRESSES USED 8Y

SUCH HARDWARE AS THE "LPS", THE "VT11"(GT4@) AND THE "

IF THE VECTORS FOR THESE DEVICES SHOULD CHANGE

THIS MODULE MUST BE EDITED TO REFLECT THE CHANGE,

o IFOF SLPS

«IFNOF 8V

$Vs4o

+ENDC

+GLOBL LPSAD,LP8ADB,LPSDR,LPSDMA

+GLOBL LPSCKS,LPSPB,LPSORS,LPSDIB
+GLOBL LPSDOR

+GLOBL LPOISS,LPDISX,LPDISY

«GLOBL CKLIVA,CKLIP,DRSIVA,ORSIP,LPSIVA,LPSIP

DEVICE EQUATES:

INTERRUPT VECTOR PAIRS:

16=0CT=74 01151842 PAGE 2

INTICR

CKLIVA = 304¢8Y JADR, OF CLOCK INTERRUPT VECTOR

CKLIP 3 30648V JADR, OF CLOCK INT, PRIORITY

DRSIvVA s 310+8V jADR, OF DRS INT, VECTOR

DRS1IP 2 312¢48V JADR, OF DRS INT, PRIORITY,

LPSIVA = 300¢8V )ADR, OF THME A/D INT, VECTOR,

LPSIP 3 30243V 3ADR, OF THE INT,PRIORITY,

+ENDC JSLPS

« IFOF $VT1L 16740

+GLOBL OPC,DSR,DISX,DISY,GTVECT

oPC 3 172000 vTi{ DISPLAY PC
DSR s DPCe2 JVT11 DISPLAY STATUS REG

DISX ] OSRe2 JVTLL X STATUS REG

DISY s DISXe2 VTIL Y STATUS REG

GTVECT = 320 JADR, OF VT11 [GTud (GT4d4)) INTERRUPT
JVECTOR LIST, REDEFINING GTVECT



PERVEC VECTOR DEFINfTION MODULE RTei{f{ MACRO VM@2=39 16=0CT=74 21151142 PAGE 2¢

S8 JREDEFINES THE ENTIRE SET
59 7OF DISPLAY PROCESSOR INT, VECTORS,
60 JIGTVECT . p0ISPLAY STOP VECTOR

L3 PGTVECT+ 4 ILIGHT PEN MIT VECTOR
62 JIGTVECT+104 JOISPLAY TIME OUT VECTOR

63 «ENDC I8VTLY

64

65

66 poeenl’ +END

PERVEC VECTOR DEFINITION MODULE RTeif{ MACRO VM@2-89 1600CT=74 91351142 PAGE 2+
SYMBOL TABLE

CKLIP = 200346 G CKLIvVAs p0@344 G DISX = 172004 6
DISY = 172006 6 oPC s 172000 G ORSIP = P@@352 G
DRSIvVAs 200352 6 OSR 3 172002 G GTVECTs 000320 G
LPDISSa {72416 G LPDISX= {70420 6 LPOISYs 170422 6
LPSAD = {70400 6 LPSADBs 170402 G LPSCKSs 170404 G
LPSOI8s 1784312 6 LPSDMA= 170436 6 LPSDORs {78414 G
LPSDR = {70410 ¢ LPSORSs 170410 G LPSIP = 200342 G
LPSIVAs 200340 G LPSPB = 173426 6 SADC = 200000
SCLK = Qgodep0 SCLOCKs gooee0 3SDI0 s Q00000
3018 = Qooce0 SLPS = gpoege 3STRNGs 200000
v s Q000040 SVT11 = 200090
o ABS, 000000 200

0eoeoe 1B}

ERRORS DETECTED; @
FREE CORE: 18189, WORDS

PERVEC,GTL,LPIwPERPAR,GTL,PERVEC



PERPAR == PERIPHERAL SUPPORT PA RTeit MACRO VM@2=09 1620CTe74 21352129 PAGE 1§

} 2 TITLE PERPAR ee PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE,

2 '
3 ) DECeijelBPAAeAalA BASIC KERNEL VvB2=91}

4 !
S ) COPYRIGHT (C) 1974

6 ;
7 3} DIGITAL EQUIPMENT CORPORATION
8 } MAYNARD, MASSACHUSETTS 01754

9 '
18 j THE INFORMATION IN THIS DOCUMENT IS SUBJECT T0O

13 } CHANGE WITHOUT NOTICE AND SHOULD NOY BE CONSTRUED

12 } AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

13 3 DEC ASSUMES NO RESPONSIBILITY POR ANY ERRORS THAT
;g y MAY APPEAR IN THIS DOCUMENT,

1 '
16 j THIS SOFTWARE IS8 FURNISHED TO PURCHASER UNDER A

17 } LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
18 gy CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT
19 g NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY

29 } OTHERWISE BE PROVIDED IN WRITING BY DEC,
21 !
22 } DEC ASSUMES NO RESPONSIBILITY FOR THE USE
23 } OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT
24 ) WHICH IS NOT SUPPLIED BY DEC,

es

26 3 THE CONDITIONALS CONTAINED IN THIS MODULE AFFECT THE ASSEMBLY
27 ) OF THE FUNCTION TABLE MOOULE "FTBL,MACY,

28 j) TO OBTAIN THE DESIRED CONDITIONAL OEFINITION(S),
29 ) REMOVE (USING AN EDITOR) THE

30 } SEMI«COLON APPEARING BEFORE THE CONDITIONAL,

3 §S018K=Q JOEFINE FOR RT={{
32 « IFNOF SD1SK

13 000000 SSTRNG=Q jDO NOT DEFINE FOR PTS BASIC WITHOUT

34 JSTRINGS,= DEFINED FOR PTS VA1 WITH STRINGS

3s s ENDC ]

36

37 200000 SLPS=Q JDEFINE FOR LPS

38 +IFDF SLPS
39 jSvsQ JOEFINE FOR LPS WITH VECTORS STARTING

4Q ] ] AT 300, OEFAULT SETTING IS VECTORS AT

4% ! ' 340, SET SV 3 ANY OTHER DISPLACEMENT IF
42 ) ) VECTORS START AT DISPLACEMENTS

43 ] ] OTHER THAN @ OR 49 FROM

a: ’ ' VECTOR 300
[

46 200000 $SADCa=Q J INCLUDE A/D ROUTINES,
47 200000 SCLK=2 P INCLUDE CLOCK ROUTINES,
48 000009 $DI0=0 $ INCLUDE DIGITAL 10 ROUTINES )

49 000009 $DIS=9 JINCLUDE DISPLAY ROUTINES, /4 94/
se JENDC JSLPS y 4
St !

52 )

s3 200000 $VTiisQ jFOR GT48 (GT4u4) i s 7

5S4 ) 
/' i

S5 ' 23 f
Sé

57 -

PERPAR == PERIPHMERAL SUPPORT PA RTei} MACRO VYM@2»@9 16=0CTe7d 31152129 PAGE 1+

58 « JFOF SVTHy '
59 200000 S$CLOCK=D JPOR SYSTEM CLOCK (KWiiL)

Y <ENDC

61

62 oEOT

64 JTITLE PTSINT =« PTS INTERFACE MODULE FOR SUPPORT PACKAGES,

65 !

6o ) DECe=1lelB8PIAmAnlA BASIC KERNEL v@e=91
67 )

68 y COPYRIGHT (C) 1974

69

7@ : DIGITAL EQUIPMENT CORPORATION
71 § MAYNARD, MASSACHUSETTS 81754

7§ ; THE INFORMATION IN THIS DOCUMENT 18 SUBJECT TO -
T4 y CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
1S ;] AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
76 ) DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
17 § MAY APPEAR IN THIS DOCUMENT,

78

79 : THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
8o ) LICENSE FOR USE.ON A SINGLE COMPUTER SYSTEM AND
81 y CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT
82 g NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT A8 MaAY
83 3 OTHERWISE BE PROVIDED IN WRITING B8Y DEC,

84 H

a5 3 DEC ASSUMES NGO RESPONSIBILITY FOR THE USE
86 } OR RELIABILITY OF 178 SOFTWARE ON EQUIPMENTY

87 j WHICH IS NOT SUPPLIED BY DEC,

88 ’

89 .GLOBL FTBL,B0MB

90 eovane JASECT

91 povels ,=3d

92 + JFNDF S$SDISK )BOMB VARIES IF ONE INCLUDES
93 «IFDF S$STRNG $1STRINGS
94 p1e329 80OMB=2102328 JENTRY WITH STRINGS

95 +ENDC JSSTRNG IS DEFINED

96 + IFNDF SSTRNG - gNO STRINGS
97 BOMBEQRT742 JENTRY WITHOUT STRINGS

98 +ENDC ' ;$SSTRNG NOT DEFINED
99 +ENDC 1SDISK

100 @234 Q103290 +WORD 80MB,3 1SET UP THE TRAP ERROR VECTOR,
2036 QgR0000

101 Q000480 JASECY

102 ¥ooQe4b ,346
183 2@u6 0000006 + NORD FTBL JTHE FUNCTION TABLE STARTS HERE FOR PTS,
104 ' « IFOF SLPS

109 +IFOF $DIS
106 +GLOBL DISPLY

107 9050 Q@167 JMP DISPLY
go00a206

108 «ENOC 18018

129 JENDC )SLPS

110 eogeol’ +END s

d

/ " -



PTSINT «= PTS IN

SYMBOL TABLE

80M8 = Q10320 6
SADC = Q20000
$DI0C s 020000

SSTRANG=E 000000

o ABS, 000054

p00000

ERRORS DETECTEDs
FREE CORE; 18268

TERFACE MODULE RTeiyy MACRO VHE2=09 1620CTe74 21152129 PAGE 1+

DISPLYS annans § FTIBL s asswan §
SCLK = Q90000 SCLOCKs @80000
$DI8 s Q2009909 SLPS = 200000
SVTi1 = 000000

009 ’
-]}

9

« WORDS

PTSINT,GTL,LP¢sPERPAR,GTL,PTSINY

PERPAR =e PERIPHERAL SUPPORT PA RTe{y MACRO VM@32+09 16~0CT=74 21153102 PAGE |

e
 

B
 

V
O
 
W
N
E
 
N

 
-

33 o090

37 o0oene

46 pooe00

47 goooee

48 oegene

49 00voee

53 00000

+TITLE PERPAR == PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE,

DECm{1elBPAAmA«LA BASIC KERNEL v@2e=d}

COPYRIGHT (C) 1974

DIGITAL EQGUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS @17S4

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT B8Y DIGITAL EQUIPMENT CORPORATION,
DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS DOCUMENT,

THIS SOFTWARE 1S FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHMERWISE BE PROVIDED IN WRITING 8Y DEC,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE
OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT
WHICH IS NOT SUPPLIED BY DEC,e
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THE CONDITIONALS CONTAINED IN THIS MODULE AFFECT THE ASSEMBLY
OF THE FUNCTION TABLE MODULE "FTBL,MAC",
TO OBTAIN THE DESIRED CONDITIONAL DEFINITION(S),
REMOVE (USING AN EDITOR) THE
SEMI=COLON APPEARING BEFORE THE CONDITIONAL,-

 
s
 
e
 
w
e
 
w
e

1SDI18KaQ JDEFINE FOR RTeiy
+ IFNDF 3DISK

$STRNG=O 100 NOT DEFINE FOR PTS BASIC WITHOUT
ISTRINGS,» DEFINED FOR PTS Va1 WITH STRINGS

s ENDC )

$LPSmQ JDEFINE FOR LPS
+ IFDF S$LPS

jS$va@ SOEFINE FOR LPS WITH VECTORS STARTING
? ’ AT 300, DEFAULT SETTING 1S VECTORS AT

! H 340, SET SV = ANY OTHER DISPLACEMENT IF
) } VECTORS START AT DISPLACEMENTS
! } OTHER THAN @ OR 4O FROM
) 

] VECTOR 320

$ADC=Q $INCLUDE A/D ROUTINES,
SCLKmQ 1 INCLUDE CLOCK ROUTINES,
$010=9 P INCLUOE DIGITAL IO ROUTINES
$01S=a0 JINCLUDE OISPLAY ROUTINES,

+ ENDC SLPS

]

' 
/SVTiimp $FOR GTWOd (GT44)

; 
£
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97 0o00eQ

111 909

2001

ooee

geel

112 0004 Q000006

000000 SCLOCKs?

123

193

121

114

«TITLE

-
 
W
 
W
E
 
W
P
 
W
D
 
W
D
 
W
S
 
W
P
 
W
P
 
W
 
W
 

W
P
 
W
 
W
O
 
W
O
 
W
S
 
W
E
 
W
 
W
P
 
W
 
W
 
W

FT

« IFOF

«ENDC

$VT41

JFOR SYSTEM CLOCK (KWiiL)

EQT

;TBL--BASXC FUNCTION TABLE MOOULE

DECoiia{BFTAecAsLA BASIC KERNEL v02e0%

COPYRIGHT (C) 1973,1974

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS 0217%¢

THE INFORMATION IN THIS DOCUMENT 18 SUBJECT T0

CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED

AS A COMMITMENT BY OIGITAL EQUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS DOCUMENT,

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A

LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT

NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY

OTHERWISE BE PROVIDED IN WRITING BY DEC,

DEC ASSUMES NO RESPONSIBILITY POR THE USE

OR RELIABILITY OF ITS SOFPTWARE ON EGUIPMENT
WHICH I8 NOT SUPPLIED BY DEC,

8L1s

GLOBL FTBL

MUST INTERFACE PROPERLY WHEN LPS IS ALSO USED

+CSECT

o IFOF SVT1 16740

+6GLOBL
«GLOBL

«GLOBL

+GLOBL
+GLOBL

« IFOF

+GLOBL
«ENDC

o IFDF

«GLOBL

+ENDC

21ASCII

+WORO

AGET ,APNT, APUT,CONT,ERAS,ESUB,FPUT

FIGR,FPUT, INIT,LPEN,RDOT

SCAL,STAT,DSTP,SUBP,TEXT, TRAK

VECT,XGRA,YGRA,FIX,FREE

NOSC,ON, OFF,SAVE

S01I8k

RSTR

13018K

SCLOCK

TIME, TIMR

1S$CLOCK

/8CAL/

5
SCAL

FTBL==BASIC FUNCTION TABLE MODU

113 02006

eee7

00189

o1t

114 Q012

115 2014

0015

eaie

go1?

116 geco

117 9ee22

2023

o4

29025

118 paee

120 @@30

o031}

ge3e

ea33

121 2034

122 28036

2037

Y

eauy

123 eade

124

125 0044

0045S

gdde

eeu?y

126 @0esa

127 9@52
20s3

254

aess

126 @956

129 2060

806!

a6

0063

130 2064

131 02066

0067

0o79

2071

132 ee7e

133 2074

207S

0976

ge77

134 @100

135 0102

o123

o104

2105

136 0126

126

195
103

124

2000006

122
104

117

124
goeoo06

101

120

116

124
222900006

124

111

115

185
0002006

124

111

115

122

20002006

123

126

104

124

200@vo6

124
125

130

0000006

+ASCII

+ WORO

+ASCII

+WORD

+ASCII

+WORD

+ IFOF

WASCII

JWORD

JASCII

+WORD

<ENDC
WASCII

«WORD

+ASCII

«WORD

JASCI}

«NORD

+ASCII

+WORD

s ASCII

+ WORD

'ASCII

,WORD

RT=11{ MACRO VMB2=@9 16=0CTe7d 21153102 PAGE 1+

/VECT/

VECT

/ROOT/

ROOY

/APNY/

APNT

S$CLOCK

/TIME/

TIME

/TIMR/

TIMR

18CLOCK

/8TAT/

STAY

/TEXT/

TEXY

/SUBP/

susp

/ESUB/

Esve

/LPEN/

LPEN

/NOSC/

NOSC
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137 9118 1094 +ASCI /DON/
6111 117

0112 116

138 2113 TT] JBYTE @
139 2114 0000006 «WORD ON
140 0116 117 LJASCII /ON/

2117 116

141 9120 00000 JNORD @

142 2122 0900006 JWORD ON y SECOND NAME

143 2124 117 JASCI1 /OFF/

2125 196

e126 106

144 8127 p00 +8YTE
145 2130 2000006 s WORD OFF

jae 2132 124 WASCII /TRAK/
2133 122

2134 101

8135 113
147 2136 000002¢6 4 WORD TRAK

148 9140 105 JASCIl /ERAS/

0141 122

Bi14de 104
8143 123

149 2144 0000006 «WORD ERAS

150 8146 111 JASCIY /INIT/
2147 116

2150 111
2151 124

1S 0152 °00@0RG « WORD INITY
152 2154 104 LASCII /D8TP/

21SS 123 .

2156 124

0157 120

1S3 0160 2000006 +WORD DSTP

154 @162 123 +ASCII /STOP/ (SECOND NAME
2163 124

2164 117

2165 120

1SS 2166 2820006 JWORD DSTP

156 2170 104 JASCII /DCNT/

2171 183

P172 116

2173 124

157 2174 2000006 . WORD CONT

158 2176 13 +ASCII /CONT/ JSECOND NAME

2177 117

2200 116

p201 124

159 9292 0000206 +WORD CONT
160 8224 130 +ASCI1 /XGRA/

9205 107

8206 122 -
8207 191

161 2210 2000006 WORD XGRA .

162 g212 134 ASCII /YGRA/ ,
0213 107 /}///'
@214 122 B

FTBL==BASIC FUNCTION TABLE MODU RT={{ MACRO VM@2-0@9 1620CT=74 81153102 PAGE 1+

8215 101

163 2216 000VRAG JWORD YGRA

{64 2220 181 +ASCIL /AGEY/
9221 107

p222 105

0223 124

165 2224 2000006 ,NORD AGET

166 @226 194 +ASCI1 /DFIX/
0227 106

8230 1114

0231 130

167 0232 ©V00206 + WORD FIX

168 9234 106 WASCI1 /FIX/ 1SECOND NAME

2235 111

2236 130

169 2237 900 +BYTE a

170 9240 2PP0CBG «WORD FIX

171 @242 126 LASCIl /FREE/
8243 122

2244 105

0245 189S

172 8246 2000006 +WORD FREE
173 225@ 19} +ASCIY /APUT/

2251 120

@252 125

0253 124

{74 2254 QP0r00G «NORD APUTY
175 2256 126 «ASCII /FIGR/

@2s7 111

0260 107

2261 122

176 0262 0ORVROG «WORD FIGR
177 2264 126 «ASCII /FPUT/

@265 120

@266 1295

2267 124

178 2270 8¢0R0OG +WORD FPUT
179 @272 104 JASCI1 /DSAv/

2273 123

e 101

275 126

182 2276 20CQPQQG «WORD SAVE

181 o300 123 «ASCII /SAVE/ JSECOND NAME
2321 101

9302 126

2303 125 '

182 0324 0000006 +WNORD SAVE A

183 JIFOF $DI8K ‘
184 JASCII /RSTR/
185 + WORD RSTR
186 +ENDC jSDISK
187 +ENDC ISVTLY ”(CT
188

189

198 
s

191 

I {

192 J1FPDF SLPS
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193

194 +GLOBL USE,RDB,ACC

195 )
196 + IFOF $SADC
197 +GLOBL ADC,RTS,LED

198 «ENDC 1SADC
199 ’

200 « JFOF SCLK
201 GLOBL SETR,SETC,MHIST,WAIT

202 «ENDC 1SCLK

203 )

204 +»1FDF 8010
2095 «GLOBL OIR,DOR,DRS
206 GLOBL REL

207 +ENDC 58010
208 ’

209 +IFOF $019
210 «GLOBL CLRD,PUTD,DIS,FSH,DXY,DISPLY
211 +ENDC 33018

212

213

eld

215 @306 {125 «ASCII /USE/
2307 123

2310 108

216 8311 = poe «BYTE ]
217 @312 9000006 +WORD VSE
218 ’

219 9314 122 «ASCII /RDB/

2315 184

2316 102

220 0317 200 +BYTE 2
221 0320 2000006 + WORD ROB

222 ]

223 0322 101 oASCII /ACC/
2323 183

8324 103

224 9325 209 oBYTE e

225 0326 02000006 +WORD ACC
226 )

227 }

228 }

229 « JFOF SADC

238 H
231 9330 1014 +ASCII /AOC/

2311 194

0332 103

232 9333 e00 «BYTE e

233 0334 900200206 +WORD ADC

234 ?

235 09336 122 +ASCII /RTS8y -

0337 124 s
0340 123

236 09341 gee «8BYTE )
237 0342 0000006 «WNORD RTS ’/’*,//

238 ?

239 2344 114 «ASCII /LED/ 7 ' /_,

FTBLe=BASIC FUNCTION TABLE MODU RT=i{ MACRO VM@2=09 160CT=74 213153102 PAGE (¢

9345 105

2346 104

240 9347 Qa0 «BYTE 0

24y 98350 Q2000006 +WORD LED

PLY- }

243 +ENDC 1$ADC

244 ]

24s ’

246 ]

247 +IFDF SCLK

248 3

249 8152 123 oASCII /SETR/

2353 125

2354 {24

23sS 122

252 2356 00200006 o+ NORD SETR

251 }
252 02360 123 +ASCIY /SETC/

2361 105

2362 124

N363 183

2S3 2364 2000006 « WORD SETC

254 !

255 0366 110 «ASCII /HISY/

@367 114

370 123

8371 124

256 9372 202006 JWORD WIST

257 3

258 @374 127 WASCII /WALIT/

2375 101

2376 111

2377 124

259 Q4Qe 2000006 +KORD WALT

260 }

26| +ENDC SCLK
262 ]

2613 ’

264 )

265 o IFDF $01I0

266 ]

267 B4@e 194 «ASCI1 /DIRy

4ol 111

o404 122

268 Q4@S 209 «BYTE 9

269 QUd6 QRRQR0G +WORD DIR

27e }

271 out0Q 104 +ASCII /DOR/

uty 117 »

euy2 122

272 9413 poe ,BYTE @ /(J/// >
273 Qui1d pBYeQ2a6 + NORD DOR al r:
274 )

275 @416 {04 +ASCII /DRS/ 4

puy? 122

@420 123

276 @421 eQe +BYTE 2



FTBL=«BAS]IC FUNCTION TABLE MQODU RTei} MACRO VME2=09

277 9422 0000006 +WORD DRS

278 ’

279 @844 122 oASCII /REL/
04es 105

2426 114

289 Q427 000 +BYTE -

ga; 0430 Peveed6 +WORD REL
8

283 «ENDC 18010
284

285

286

287 « IFOF $018

288 ’

289 pa3e 103 +ASCI! /CLRO/
P43l 114

2434 122

043S 104

532 2436 0000086 +WORD CLRD

292 0449 120 «ASCII /PUTD/

2441 125
g44e 124

443 104

293 d444 2000006 +WORD PUTD

294 y

298 2446 184 +ASCII /018/

2447 111

24s0 123

296 0945y 1] oBYTE ]

297 0452 0000086 +NORD D1s

298 )

299 94%4 106 +ASCII /FSH/

24ssS 123
0456 140

3e0 @457 220 +BYTE -]
301 0460 0000006 +WORD FSH
322 )

393 Q462 184 +ASCII /DXYY/
0463} 130

gaed 131

304 Q4e6S ped +BYTE 2
305 Q466 Q000006 « WORD oXxy

306

307 +ENDC 18018
Jo8 +ENDC ySLPS
309 0470 g00000 + WORD e JEND OF THE BASIC PUNCTION TABLE,
k3% gee00y’ +END

16=20CTe74 21153302 PAGE 1o
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SYMBOL TABLE

RT={y MACRO VMOZ2=@9 16=0CTe74 21353102 PAGE 19

ACC s aknnnn ADC 8 skhenn ( AGET = anwnsan

APNT &8 senaann § APUT 8 ssxeeven G CLRD & waunun G

CONT 3 seawunwn § DIR B sadnaw G DIS B anekaw 0

DISPLY® asewen G DOR s wnnnan G DRSS s anacenr §

DSTP & nansawn § DXY B saanan G ERAS 8 ssseane G

ESUB = wwsuas § FIGR s wassse G FIX " wwnwan G

FPUT = anwane FREE B #wanan FSH 2 axnann G

FTBL Q0000Q0RG MHIST & sxeeee § INIT 2 newnan G

LED s tsnnan G LPEN & sannne G NOSC & anuwan §

OFF Z tnvene § ON s tnvnan { PUTD & awanaw §

ROB 8 axknaw G ROOT s anxnwnn REL 8 wndwkn G

RTS z exnewn G SAVE 8 trnenn § SCAL = wwunse §

SETC s asanan 6 SETR 3 wewane § STAT = anwwsn 6

SUBP =& xawwrawn § TEXT 3 nannaw TIME & aanwan G

TIMR = wawnnsn TRAK &8 waswaw G USE S Auwwnn G

VECT =& aassse G WAIT B saensse G XGRA 8 nuwanwn §

YGRA = wanwmaen § SADC = goeooe SCLK = @@eeae
$SCLOCK=s 000000 $010 s Q00000 $SDIS = @ogeae

SLPS = Q@0000 SSTRNG= 000000 $VTi{ s Q200000

. ABS, 0Qedeno 000

peedre 201

ERRORS DETECTED: @
FREE CORE; 18081, WORDS

FTBL.GTL,LPIsPERPAR,GTL,FTBL
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| oTITLE LPSO VYRle9]
§ 1.3BTTL LPS MAIN KERNEL MODULE w0

'

g } DECeiielBEXA=BalA} BASIC KERNEL VE2=01

)
: 3} COPYRIGHT (C) 1973,1974

'
8 ) DIGITAL EQUIPMENT CORPORATION

9 t MAYNARD, MASSACHMUSETTS 91754

10 !
11 3 THE INFORMATION IN THIS DOCUMENT IS SUBJECY TO

12 $ CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED

13 } AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

14 3 DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT

15 ) MAY APPEAR IN THIS DOCUMENT,
16 '
17 ) THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A

18 ) LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND

19 y) CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT

r{ 3 NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT A8 MAY

21 ) OTHERWISE BE PROVIDED IN WRITING 8Y DEC,

e !
a3 y DEC ASSUMES NO RESPONSIBILITY FOR THE USE

24 ) OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT

2% ? WHICH IS NOT SUPPLIED BY DEC,

26 ’
27 § WRITTEN BY3 RICK WULLY FEB,» 1973

28 )

Iet - e et e - . © e mtprm———v .+ = o mw e

LP82 Vvei-01 RTe{i MACRO VM@2=09 16=0CT=74 31156112 PAGE 2

1 s
2 3 THE FOLLOWING COMMON SUPPORT ROUTINES EXIST IN THIS MODULE!

3 ) !

4 ’ POLENT « ENTER POISH MODE OPERATION

5 ’ CKCMGN = POLISM ROUTINE TO CHECK NEXT TOKEN EQEAL TO

6 ’ +COMMA AND THEN FETCM THE NEXT FLOATING

7 ' POINT NUMERIC FROM THE INPUT STRING,

8 ' GETNUM « POLISH ROUTINE TO FETCH A FLOATING POINT

9 ’ NUMERIC FROM INPUT STRING,

10 $ SAVREG « POLISH ROUTINE TO SAVE R@, R2 AND R3

11 ? ON THE STACK,

12 ’ SAVFAC = POLISH ROUTINE TO SAVE THE FAC ON THE

13 ) STACK,

14 ’ SAVINT « POLISH ROUTINE TO SAVE ONLY THE INTEGER

] ' PORTION OF THE FAC ON THE STACK,

16 ' RESREG = POLISH ROUTINE TO RESTORE R3, R2 AND

17 y RG FROM THE STACK,

18 ' INTST « POLISH ROUTINE TO INTEGERIZE FPAC AND CHECK

19 } ITS RANGE AGAINST A GIVEN VALUE,
20 ' FLOAT « ROUTINE TO FLOAT A $6 BIT UNSIGNED INTEGER

21 ’ ENTERP = ROUTINE TO ENTER POLISH MODE FOR ONE ROUTINE

22 } ONLY AND THEN EXIT BACK TO CALLER

23 ! BUFRES = POLISH ROUTINE TO RESET BUFFER POINTERS TO A

24 ’ CIRCULAR BUFFER,

25 ! GETV < POLISN ROUTINE TO CALCULATE ADDRESS OF

26 ’ VARIABLE SPECIFIED IN THE INPUT LINE,

27 ' GETBUF = POLISH ROUTINE TO FETCH NEXT VARIABLE FROM

28 1 INPUT LINE, TEST FOR AN ARRAY NAME AND

29 ! CALCULATE THE POSITION IN THE ARRAY FROM

30 3 SUBSCRIPTS WHICH MAY BE GIVEN,

34 ) CKBUF = POLISW ROUTINE TO CHECK IF ARRAY ADDRESS
32 ' SPECIFIED IN VARSAV(RS) HAS BEEN DEFINED BY

33 ' A "USE" COMMAND,

34 ; GETDAT « ROUTINE TO FETCH DATA INTO USER’S BUFFER

35 ' AND TEST FOR NONeEXISTANT DATA,

36 ) STODAT = ROUTINE TO STORE DATA INTO usER's BUFFER

37 ! AND TEST FOR DATA OVERRUN,

38 ' GETADD = ROUTINE TO CALCULATE ARRAY ADDRESS FROM

39 ; ARRAY NAME GIVEN BY CALLER,

40 $ CKLPAR = POLISH ROUTINE TO CHECK NEXT TOKEN

4] ' EQUAL TO A LEFT PARENS, A TEST

42 ; 1S THEN MADE TO INSURE THAT WE STILL HAVE

43 } ROOM LEFT TO WORK WITH,
44 ) CKCOMA = POLISH ROUTINE TO cnecx NEXT TOKEN
4s ’ EQUAL TO A ,COMMA,

46 1 STORXT = COMMON EXIT ROUTINE TO STORE FAC IN VARIABLE

a7 ? SET UP IN VARSAV(RS), CHECK LAST TOKEN EGQUAL

48 ) TO A RIGHT PARENS (ALTERNATE ENTRY POINT =
49 J NAMED CKRPAR), AND RETURN TO THE BASIC

59 i INTERPRETER,

51 3 CKRPAR = ROUTINE TO CHECK LAST TOKEN EQUAL TO A

52 3 RIGHT PARENS AND RETURN TO THE BASIC

53 3 INTERPRETER,

54 1 CONBCD « ROUTINE TO CONVERT BCD TO BINARY

’
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INTREPRETER,

«38TTL PROGRAM GLOBALS

GLOBALS REQUIRED FOR COMMUNICATION WITH THE BASIC

«GLOBL ERRPOL,ERRSYN,ERRARG

2GLOBL EVAL,GETVAR,STOVAR

+GLOBL INT, ,COMMA, ,RPAR

«GLOBL NUMSGN, (LPAR

LPS MODULES,

-
 
u
e
 
%
 
-

GLOBALS REGUIRED FOR COMMUNICATIONS WITH THE VARIOUS

+GLOBL TABLE,NARRAY,FLOAT

+GLOBL POLENT,GETADD,GETNUM

+GLOBL CKCMGN, INTST,GETV

+GLOBL GETBUF,REGSAV,ERNOR

o6LOBL STORXT,CKRPAR,ERBUF

+GLOBL CKCOMA,ENTERP,STODAT

+GLOBL GETDAT,RTSON,DRSON

WGLOBL SAVER2,SAVFAC,RESTR2

- +GLOBL RESTOR,MISTON,BCOON
: +GLOBL CONBCD,BUFRES,DRSNPT

«GLOBL SAVINT,DRSBUF

+GLOBL USE,RDB,ACC

oGLOBL LPSAD,LPSOR

LPS2 Voi=01

O
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41

2e000

e0902

eee0d

ognee

200190

peat2

20014

20016

aeeen

egeae

ege2d

. 20026

42 eeese

pQ032

Q034

pav3e

e0auo

papde

eeooee

peoeal

geo00e2

po0e0l

poP00d

eeoe0sS

000006

eeo0a?

177776
200227

220134

poep2e

eepoed

edeecs

000040

e0004e

000062

edega0

poeee’

peeeod

9000026

p00019

geo0ie

200005

oooene

pdgen0

o000

ooeeee

oo00a@0

po00e0

g00e09

ooeane

o002

gogpoe

poveaee

oeege0

pgegoe

o0v@e0

0ooe0e

poeoe?

poee00

pavee

GLOBALS FOR DEVICE ADORESSES

GLOBALS REQUIRED FOR COMMAND PROCESSORS

RT=11 MACRO VMO2=09 16=0CT=74 91356312 PAGE 4

’ SBTTL REGISTER ASSIGNMENTS AND EQUATES

)

RO s X0

R s X4

R2 s Xe

R3 4 X3

R4 ] %4

RS ] XS

14 = X6

PC s %7

}

§ GENERAL EQUATES

!

Ps s «p jPS s PROCESSOR STATUS WORD
RETURN = 287 §207 = RYS PC
POLRET = 134 1134 = JMP O(RU)+

)

3} BASIC USER’S EQUATES

]

VARSAV = 22 JVAR SAVE FOR ASSIGNMENT

S§S{SAV = 24 1881 SAVE FOR ASSIGNMENTY

$828AV = 26 1882 SAVE FOR ASSIGNMENT

FAC! s 40 jHIGH ORDER FLOATING VALUE
FACR2 3 42 JLON ORDER FLOATING VALUE
T3 s Y §SHORT TERM TEMPORARY

!

3} BUFFER DESCRIPTOR EQUATES

)
BEG L ] JOFFSET TO BEGINNING OF BUFFER OINTER
END s 2 JOFFSET TO END OF BUFFER POINTER

PUT s 4 JOFFSEY TO PUT DATA POINTER

GET s 6 JOFFSET TO GET DATA POINTER

BAD s 10 JOFFSET TO BAD DATA FLAG

DEL s 12 JOFFSET TO DISPLAY DELTA X

!

3 BUFFER DESCRIPTOR TABLE

)

NARRAYSS

TABLE ! +WORD 2,0,0,0,0,0

‘WORD 6,9,0,0,08,8

+ NORD 0,0,0,0,0,0

JCURRENT NUMBER OF ARRAY ENTRIES

) SET AT S,
16 WORDS PER ENTRY



LPSO

43

44

ees4d

edede
29050

e0es2

20as4

20056

20060

20062

20064

28066

20470

eea72

o074

20075

0ge7e

ege77

ge10e

0122

vel=01

geceee

oeeo0d
LT

002000

080000

eeoeae

oecea0

eecpee

oeoe00

000000

200000

e0e00

goe

oee

eoe

gee

peeaoo

LPS® Vvoi-01

O
ON
 
E
 
N

 
-

e

47

48

49

0104

001024

vo110

00112

Qetle

29122

20126

20130

go134

20136

p@t14de

22146

2Q150

getse

20154

20160

209162

004767

001214

geot12*

212746

000005

e12746

pevece’

0BuTe7?

eoie7e

aile022

216522

e@ee2e

vie32e

p1es52e

peepgee

016522

oQeeee

02Sa22

o522

elozgte

0es76e

177760

201420

822792

RTm{] MACRO VM@2=Q9 16=0CT=74 21156112 PAGE de

+WORD

, WORD

)
? NONSREENTRANT

}
RTSONG +BYTE

DRSONs LBYTE
HMISTONy ,BYTE

BCDONS LBYTE

DRSBUF; ,WORD

DRSNPT: ,WORD

!

2,9,0,0,0,0

8,2,0,0,8,0

VARIABLES

"] JRTS OPERATION IN PROGRESS
2 yORS OPERATION IN PROGRESS
9 pHIST OPERATION IN PROGRESS
) JBCD/BINARY BWITCH
) )ORS COMMAND (BUFFER DESCRIPTOR

’ ADDRESS)

] pDRS COMMAND (NBR OF POINTS)

RTei{ MACRO VM@2«0@9 16=0CT=74 21156312 PAGE S

) «SBTTL "USE" COMMAND PROCESSOR

}
J000000000000000000000000000000000000000000000000000000000000¢

!

} "USETM COMMAND PROCESSOR

!

BASIC FORM;!

!

)

)

'

)

H

}

)

’

!

!

]

)

!

!

)

USEs
JSR

W2
MOV

USE3S!S JSR

USE2: MOV

MOV

MOV

MOV

MOV

CLR

CLR

MOV

187

BEQ

CMP

CALL "USEM(BUF(,BUF2(,500¢[/BUFN]]])

PURPOSE1 DEFINE BUFFER AREAS FOR USE WITH THE RTS, HIST,

ORS, RDB, CLRD, PUTD, OIS, FSH, AND DXY

COMMANDS, TMIS COMMAND DEFINES THE SPECIFIED

ARRAYS, BUFY, BUF2, ETC,ees AS CIRCULAR
DATA ARRAYS, ANY NUMBER OF BUFFERS MAY BE

SPECIFIED, BUT ALL MUST BE GIVEN IN A SINGLE

"USE" STATEMENT, CURRENTLY THE SYSTEM wWILL

SUPPORT UP TO 5 OF THESE AREAS, HOWEVER, THIS

MAY BE CHANGED AT ANY TIME BY REASSEMBLY, EACH

BUF DEFINED MUST HAVE PREVIOUSLY BEEN DEFINED

IN A "DIM" STATEMENT, THE FOLLOWING FORM, HOWEVER,

I8 LEGAL! '

1@ DIM A(50),B(100),C(2020)
20 CALL "“USE"(A,A(25),8,C)

JENTRY POINT TO PROCESSOR
PC,POLENT . JENTRY POLISH MODE AND CHECK

' FOR ENOUGH AREA TO WORK

’ WITH AND THAT FIRST TOKEN

' IS INDEED A LEFT PARENS,

JEXIT POLISH MODE

#NARRAY,»(SP) J#NARRAY’S ALLOWED,

$TABLE,=(SP) - pWHERE DEFINITIONS WILL END UP

PC,GETADD JGET ARRAY FROM INPUT LINE AND

' CALCULATE ITS ARRAY ADDRESS,

' THEN CHECK TO MAKE SURE ITS

, ! WITHIN RANGE,

(SP),Re 1GET TABLE ADDRESS

VARSAV(RS), (R2)+ )SAVE BEGINNING ADDRESS OF

; ARRAY IN TABLE

R3, (R2)+ JSAVE ENDING ADDRESS OF ARRAY

' IN TABLE,
VARSAV(RS), (R2)¢ jRESET GET AND PUT POINTERS

VARSAV(RS), (R2)¢

(R2)+ JCLEAR BAD DATA FLAG

(R2)+ JCLEAR DELTA X INCREMENT
R2,(8P) §SAVE CURRENTY TABLE POSITION

«12(R2) JWERE WE ZEROING THE REST OF

) THE ARRAY?
USEd " JYESt CONTINUE ZEROING THEN

BTABLE+§4,R2 JCHECK IF PREVIOUSLY DEFINED ARRAY



LPSO Vot=01 RTel{ MACRO VM82-09 16=0CT=74 01156112 PAGE Se¢

poegi4’

00166 901415

20170 226262

1777152

177766

80176 201011

20200 Q26262

177750

177764

20206 101005

20210 016203

177764
99214 905743

00216 010362

17775
20222 005366

g00e02

00226 003003

00230 02262

00232 0ee1e7

201130

00236 122127

8EQ USEs ) WAS PROM SAME DIMENSIONED
’ ARRAY, {ST ENTRY IS NOT

CHECKED,

CMP ©26(R2),*12(R2)

BNE USE4 JARRAYS NOT SAME, CHECK IF THE
CMP «33(R2),~14(R2) LARGER ONE 1S THE PREVIOUS

’ ONE,

BMI USEY ;vzsc FORGET IT THMEN, USER MUST
WANT TO OVERAY HIS OATA AREAS,

MOV »14(R2),R3 ;ucrxne PREVIOUS ARRAY’S END ADORESS

18T «(R3) ’ T0 BE 2 LESS THAN THE START
MOV R3,=26(R2) y OF THE NEW ARRAY,

USE4s DEC 2(8P) gANY MORE SPACE AVAILABLE?

86T USEY ;vzac CHECK NEXT TOKEN FOR A

o,COMMA OR RIGHMT PARENS,

cMP (SP)+,(SP)+ vcuzan UP STACK
JMP CKRPAR JALL DONE, CMECK FOR RIGHT

' PARENS AND RETURN TO

' THE BASIC INTREPRETER,

USEls CMPB (R1)4,#,COMMA yNEXT TOKEN A ,COMMA?

0000006

00242 001727

00244 20530}

20246 005023

90250 005265

peeo2e2

00254 @e0724

LPSO Vvei=01

O
B
~
N
O
T
N
E
 
W
W
N
-

280256

08256 Q004787

d01nde

20262 Q00Q702’

00264 @2020366°

AB266 001352’

20279 002656’

p@272 @00274’

20274 Q12602

20276 v0uT67

poouSH

0302 10342

28394 QPouUTe?

po0234

90310 000167

8EQ USE3 JYES:T GET NEXT ARRAY NAME

OEC RY pBACK UP TO UNCLASSIFIED TOKEN

CLR R3 JCLEAR REST OF TABLE

CLR VARSAV(RS)

BR USER2

RT={y MACRO VM@2e=0@9 16=0CTe74 31156112 PAGE o

’ +3BTTL "RDB® COMMAND PROCESSOR

:ooooooooo0oocoo0000000000000000000000000oooooooooooaoooaooooo

"RPB" COMMAND PROCESSOR

BASIC FORMy CALL "RDB"(BUF,VAR)

PURPQSEs RETURN THE NEXT DATA POINT FROM THE SPECIFIED
BUFFER, RETURNS VALUES OF 65535 >»s VAR > @

FOR GOOD DATA, BAD DATA (DEFINED AS OVERRUN)

IS RETURNED AS OUTSIDE THE SPECIFIED RANGE

(VIZ,, NEG, FLOATING PQINT MINUS ONE), IF NO

DATA EXISTS YET, I,E,, IT?S WAITING FOR A NEW

SAMPLE, A FLOATING POINT MINUS TWO WILL BE

RETURNED,

WHEN THE REFERENCED BUFFER REFERS 10

ANALOG SAMPLING (RTS FUNCTION), THE VALUES

RETURNED ARE IN THE RANGE 4295 >= VAR >z @,

WHEN THE REFERENCED BUFFER REFERS TO A CLOCKED

HISTOGRAM SAMPLING (WIST FUNCTION), THE VALUES

RETURNED ARE IN THE RANGE 65535 >3 VAR >s @2, ]

THESE VALUES ARE EITHER THE NUMBER OF TICKS

ACCUMULATED OR THE NUMBER REMAINING DEPENDING

ON THE CURRENT CLOCK MODE,

WHEN THE REFERENCED BUFFER REFERS YO A DIGITAL

1/0 OPERATION (DRS FUNCTION), A VALUE BETWEEN

65535 >= VAR >s @ 1§ RETURNED FROM THE NEXT

POSITION IN THE SPECIFIED BUFFER,

)

)

)

!

!

!

}

!

}

!

!

)

!

)

)

}

H

!

)

!

/

'

’

!

!

)

!

)

!

: IN ALL CASES, A FLOATING POINT MINUS ONE
3 1S RETURNED WHEN THE BUFFER IS OVERRUN,

;DBS ' JENTRY POINT TO PROCESSOR
JSR PC,POLENT JENTER POLISH MODE AND CHECK

FOR ENOUGH AREA TO WORK

WITH AND THAT FIRST TOKEN

IS INDEED A LEFT PARENS,

-
 
e
 
V
e
 
w
n
 
W
 
e

+GETBUF GET BUFFER ADDRESS FROM COMMAND STRING
AND CHECK IT AGAINST THE

DEFINITION TABLE,

+SAVERZ JSAVE DESCRIPTOR ADDRESS ON STACK

+CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA

+GETYV 1GET VARIABLE ADORESS,

¥ JEXIT POLISH MODE

MoV (SP)+,R2 JRESTORE DESCRIPTOR ADDRESS
JSR PC,GETODAT $GET DATA FROM ARRAY SPECIFIED BY Re

BCS ROBY 1CS MEANS R3 1S RETURNING AN
) ERROR CONDITION,

JSR PC,FLOAT JFLOAT THE 16 BIT UNSIGNED INTEGER

ROB1S JMP STORXT 1SAVE FAC IN PREVIOUSLY OPENED



LPS3 VvoteQy

velede
55

Sé

S7

LPS2 Vvoi=0}

{

2

3

4

5

6

7

8

9

18

i1

12

13
14

1S 280314

16 28314 004767

o0ioay

17

18

19

20 00320 Q00702’

2l

22

23 008322 Q00s640’

24 29324 900326’

25 00326 912762

200u0

eooele

26

27

28 09334 000137

0013606’

29

32

RTwi1 MACRO VMRR2+39 1620CT=7a 21156112 PAGE 6+

) VARIABLE, CHECK FOR ")", AND

’ RETURN TO THE BASIC INTERPRETER,

RT={1 MACRO VM22-09 16=0CT=74 2311561312 PAGE 7

’ «SBTTL "ACCTM COMMAND PROCESSOR

!
JOCRO000000000000000000000000000000000000000000000000000000000

"ACC" COMMAND PROCESSOR

P
r
 
e
 
O
 
W
 
W
 
W
 
W
S
 
S
 
W
S
 
W
 
W
 
W

ccs

JSR PCyPOLENT

+GETBUF

+8UFRES

o 42
MOV #4Q00,BA0(R2)

JMP PHCKRPAR

BASIC FORM: CALL "ACC"(BUF)

PURPOSEt ACCESS ENTIRE BUFFER "BUF", THIS COMMAND RESETS

ALL BUFFER POINTERS TO ALLOW FULL ACCESS TO

THE ARRAY VIA THE "ROB"TM COMMAND, TNE "PUTOD"

POINTER IS PLACED AT THE END OF THE ARRAY AND

THE "RDBTM POINTER IS PLACED AT THE BEGINNING,

JENTRY POINT TO PROCESSOR

JENTER POLISH MODE AND CHECK

FOR ENOUGH AREA TO WORK

WITH AND THAT FIRST TOKEN

IS INDEED A LEFT PARENS,

GEY BUFFER ADDRESS FROM COMMAND
AND CHECK IT AGAINST THE

DEFINITION TABLE,
JRESET BUFFER POINTERS

JLEAVE POLISH MODE

1SET BAD ID INDICATING NEXT PUT

-
 
W
P
 
W
 
W
 
Y
 
W

’ BEFORE ANOTHER GET WILL CAUSE

) OVERLAY OF GOOD DATA,

PMAKE SURE LAST TOKEN IS A ")"TM AND

! RETURN TO THE BASIC

’ INTERPRETER,



LPS@ Vvoieay RTeiy MACRO VMO2-29 16=0CT=74 31156112 PAGE 8

; ’ o38TTL CKCMGN AND GETNUM

’

3 0000000000000 000000000000000000000000000000000000000000000000

4 ’
H } POLISH ROUTINE TO CHECK NEXT TOKEN EQUAL TO A ,COMMA
6 3 AND THEN FETCH THE NEXT FLOATING POINT NUMERIC FROM INPUT

7 1 STRING,

8 '
9 } ROUTINE IS CALLED IN POLISH MODE

10 )

11 ) REGISTERS USED: EVAL USES R@, R2, AND R}

12 ! Ry 1S BUMPED PAST VARIABLE
13 ’ RESULT 1S RETURNED IN PAC
14 ’

1S 20340 CKCMGN1
16 0340 122127 (R{)e,¥,COMMA JCHECK NEXT TOKEN EQUAL TO

2000006

17 ’ A ,COMMA,

18 00344 poi402 8EQ GETNUM JYES) GET NUMERIC NOW
19 00346 200137 JMp OBERRSYN JSYNTAX ERROR
20 2000006

;
21 ’00000000.0000000000000000000000000000000000000000000000000000

. 28 ]

23 ) POLISH ROUTINE TO FETCH A PLOATING POINT NUMERIC FROM
24 3 INPUT STRING,

2s ’

26 } ROUTINE IS CALLED IN POLISH MODE
27 '
28 3 REGISTERS USED: EVAL USES R@, R2, AND R3
29 ’ Ry 1S BUMPED PAST VARIABLE
go ' RESULT IS RETURNED IN FAC

1 ’
32 20352 GETNUM]}
33 20352 204737 PC,ONEVAL JGET NUMERIC

00002006

34 20356 193401 8Ccs ERARG JILLEGAL ARG TYPE
35S 20360 000134 POLRET JRETURN IN POLISH MODE
36 ’
37 20362 900137 ERARGY JMP O8ERRARG JILLEGAL ARG TYPE

2000006

38 ’

LPS@ Vveiedl RTell MACRO VM@2=09 1{6=0CTe74 B1156112 PAGE 9

1 ’ LSBTTL SAVE/RESTORE R2 AND FAC (SAVER2,SAVFAC, RESTR2)

2 )
3 ] 0000000000000000000000000000000000000000000000000000000000000

¢ '

S } POLISH ROUTINES TO SAVE/RESTORE REGISTER R2 OR

6 } THE FAC ON THE STACK,

7 ’

8 ) ALL ROUTINES ARE CALLED IN POLISH MOOE
9 3

10 4 REGISTERS USED: ONLY THE STACK

11 )

12 00366 SAVER21

13 90366 210246 MOV RR,=(SP) JSAVE R2 ON THE STACK,
14 208370 000134 POLRET JRETURN IN POLISH MODE
] )

16 00372 SAVFACS

17 90372 216546 MOV FACL(RS),»(SP) JSAVE THE FAC ON THE STACK
. 200040

18 00376 SAVINT}

19 80376 B16546 MOV FAC2(RS),=(SP)
P00042

20 004Q2 000134 POLRET JRETURN IN POLISH MOOE

21 ’

22 0044 RESTR21

23 20004 912602 MOV (3P)+,R2 JRESTORE R2 FROM THE STACK

24 P0u4Q6 900134 POLRET JRETURN IN POLISH MODE



LPS® voi=0}

M
O

W
V
N
E
 
W

8 00Q4i0

9 200410

10 20412

11 @dedte

12 9842

13 Q0424

1S 288426

16 20426

17 20430
18 20432

19 Q90434

210246

0l16602

eeveae

ol1eQes

gov02e

018346

210207

12603

12602

912600

000002

LPS@ Vvai-01

O
®
 
N
 

U
 
&
 
W

14 20436

1S 20436

16 00442

17 0044s

18 204sS0

19 Q9452

21 20460

22 204dé2

23 9uvd70

24 20474

25 Qese2

26 20506

28 2esi4

29 00516

31 eesau

32 @es2é

33 20534

35 205136

36 2@S3¢

37 eoS40

08541

20542

38 Qo543

204737

0000006

PRST65

0eveue

100433

oo14te

eeesa7

geoode

C44200

103022

156565

000040

gaeede

000365

poep4e

052765

100000

oQeede

005065

oooQue

26575

oo00ue

aP0ese

101010

862765

e2oe0e

200062

wQe134

012765

177777
oeeoue

pAB762

104400

116

117

12¢

oo

RT=1]1 MACRO VMQ2e@9 16=0CT=74 21156112 PAGE 192

} 2 38TTL INTERRUPT REGISTER SAVE/RESTORE ROUTINES

'
JOCOPO0CP00000000000000000000000000000000000000000000000000000

!

3 ROUTINES TO SAVE/RESTORE R@, R2 AND R3 ON STACK AND

} RETURN TO INTERRUPTED PROGRAM,

]

REGSAY

MOV R2,=(8P) JPUSH R2 ON STACK

MOV 2(3P),R2 JGET PC FROM CALL

MOV R@,2(8P) JNOW PUT R@ THERE

MOV R3,=(8P) 1SAVE R}

MOV R2,PC JRETURN T0 CALLER

)
RESTOR}

MOV (SP)e,R3 JRESTORE R3
MOV (SP)+,R2 JRESTORE RZ

MOV (SP)+,R0 JRESTORE

RT! JRETURN TO INTERRUPTED PROGRAM

RTeyy MACRO VMD2e29 16=0CT=74 Q1156812 PAGE 11

) oSBTTL INST

!
JOCROC0P00PD000000000000000000000000000000000000000000000000

POLISH ROUTINE TO INTEGERIZE FAC AND CHECK ITS

RANGE AGAINST A GIVEN VALUE,

ROUTINE IS CALLED IN POLISH MODE

REGISTERS USED: R ONLY

TI(RS) MUST POINT TO RANGE ELEMENT

(TI(RS) IS BUMPED BY 2 AFTER CALL]

P
P
 
W
 
e
 
W
 
W
S
 
A
P
 
W
S
 
e
 
N
 
W

NTST: :

PC,euINT § INTEGERIZE RESULT

TST FACL(RS)

Ml ERNOR INEGATIVE NUMBER IS ILLEGAL

BEG IN JALREADY IN AN INTEGER FORM

CMP FACI(RS),#44200 ]TEST NUMBER OUT OF RANGE

’ (1,E, »65535),
BHIS IN2 JYESE SET EQUAL TO MAX (65535)

IS8 FACL(RS),FAC2(RS)) NUMBER MUST BE A 16 BIT INTEGER

‘SWAB FAC2(RS) ' YO GET THIS FAR, CONVERT 1IT

BIS 2100000, FAC2(RS) TO ONE WORD THEN,

IN3t CLR FACI(RS)

INt3 CMP FAC2(RS),®T3(RS) JNUMBER IS IN 16 BIT FORM

NOw, MAKE SURE ITS IN RANGE,

Bl ERNOR sNUMBER TO LARGE, "ARG ERROR"

ADD #2,T3(RS) 1BUMP TO NEXT RANGE FOR NEXT

) CALL,
POLRET JRETURN IN POLISH MODE

IN23 MOV ¥=1,FAC2(RS) $SET OVERFLOW EQUAL TO MAX (65535),

8R IN3

)

ERNOR1
TRAP

+ASCII /NOR/y

+BYTE )

!
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O
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W
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LPSO

O
®
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N
O

N
 
&
N

2esS4a4

0as44

00546

00559

205s2

20556

20560

o0sé2

203566

09572

00574

20876

20000

00604

20606

o612

gae16

00622

02620

20624

o630

20630

0632

2d636

AO6UOQ

00640

gaedd

20650

eeesd

veie-0a1

RTeii{ MACRO VMQ2e29

«38TTL PLOAT

16=0CTe7a 01156112 PAGE 12

}
JOOO0000000000000000000000000000000000000000000000000000000000

!

'

’

!

!

)

FLOATS
ges57e3

100017
pi1o3de

e427146

10000

{eseié

0ee3ie

062716

e44000

212665

000040

210346

00316

105016

P12665

2v0ede

000287

)
205065 FLOATY

040

810365

o0e04e

ede207

)

!

8PL

8lc

CLRS

SWAB

A0D

MOV

MOV

SHAB

CLRB

MOV

RETURN

CLR

MOV

RETURN

RTeiy MACRO VM@2~239

«3BTTL ENTERP & BUFRES

!

ROUTINE TO FLOAT A 16 BIT UNSIGNED INTEGER

REGISTERS USEDs R3 ON CALL MUST HAVE §6 BIT NUMBER

0 FLOAT,

FAC HAS FLOATED RESULTED

R3

FLOATY
R3,=(3P)
#100000,(SP)

(SP)
(SP)

#44000, (SP)

(8P)¢,FACI(RS)

R3,=(3P)
(3P)
sP)

(SP)¢,FAC2(RS)

FACI(RS)

R3,FAC2(RS)

116 BIT NUMBER?
INO3 NUMBER OK A8 IS THEN

1PUT NUMBER ON 8TACK

s IGNORE MOST SIGNIF, BIT

JCLEAR OUT LEAST SIGNIF,
INOW MOVE MOST SIGNIF, TO RIGHT

’ BYTE

JA0DD IN EXPONENT

JSAVE MOST SIGNIF, AND EXPONENT

JNOW WORK ON LEAST SIGNIF,

JCLEAR OUT THE REMAINING LEAST

SIGNIF, 8 BITY,

1SAVE IN FAC NOW

JRETURN TO CALLER

JLEAVE A8 INTEGER

JRETURN TO CALLER,

16=0CT=74 91156112 PAGE 13

)
10000000000000000000000000000000000000000000000000000000000000

!

3 ROUTINE TO ENTER POLISH MODE FOR ONE ROUTINE AND THEN

) EXIT BACK TO CALLER,

217607

o000

!

RETURP
000632’

062716

eeoe0e

00207

JSR

+WORD

PC,ENTERP

ROUTINE

NEXT INSTRUCTION

MOV

MOV

b2
ADD

RETURN

$RETURP,R4

o(SP),PC

#2,(SP)

JENTER POLISH MODE
JROUTINE TO ENTER
JRETURN MADE MERE

)SETUP POLISH RETURN PC

pCALL ROUTINE IN POLISH MODE

JEXIT POLISH MODE

1BUMP PAST ARG

JRETURN TO CALLER

!
JOPOOOPP000000000000000000000000000000000000000000000000000000

!

j POLISH ROUTINE TO RESET THE POINTERS (BOTH GET AND PUT) OF

) A CIRCULAR BUFFER,

] A SAMPLING OPERATION OCCURS,

)

}

!

)

'

!

!

!

BUFRES?

e1i2ee

000204

11262

000gees

gosSeel

eeeoto

ege1 34

MOV

MOV

CLR

POLRET

(R2),PUT(R2)

(R2),GET(R2)

BAD(RR2)

EFFECTIVELY EMPTIES THE BUFFER BEFORE

ROUTINE 13 CALLED IN POLISH MODE

R2 ON CALL MUST CONTAIN ADDRESS

OF BUFFER IN DESCRIPTOR TABLE,
NO REGISTERS (GENERAL PURPOSE)

ARE ALTERED BY THE ROUTINE,

JRESET THE GET AND PUT POINTERS

JCLEAR OUT BAD DATA FLAG

JRETURN IN POLISH MODE



LPS2 Vvoi-01 RTet{{ MACRO VMB2=09 160CTe74 91156112 PAGE 14

g ! oSBTTL GETV AND GETBUF
y

3 10000000000000000000000000000000000000000000000000000000000000

4 ’
S ) POLISH ROUTINE TO CALCULATE ADDRESS OF VARIABLE

6 } SPECIFIED IN THE INPUT LINE,

7 ’
8 3} ROUTINE IS CALLED IN POLISH MODE

9 !
10 ) REGISTERS USED: EVAL USES R@, R2, AND RS

11 ? Ry IS BUMPED PAST VARIABLE

12 ' RESULT 18 STORED IN VARSAV(RS)

13 )
14 20656 GETV1

1S 20656 112102 MOVS (R1)¢,R2 $BUILD WORD OFFSET
16 00660 (20406 8MI SYNER JTOKEN ILLEGAL WERE
17 20662 000322 SwAB R2

16 Q2664 152182 8188 (Ri)e,R2
19 00666 261502 ADD (RS),R2 JR2 NOW POINTS TO SYMBOL TABLE ENTRY

20 22679 004737 JSR PC,e4GETVAR )GET NAME AND SUBSCRIPTS SET UP

9200206

gé 20674 Q00134 POLRET JRETURN IN POLISH MODE

)
23 20676 000137 SYNERY JMP OMERRSYN $SYNTAX ERROR

00002006

24 ?

25 10000000000000000000000000000000000000000000000000000000000000

26 '

27 ) POLISH ROUTINE TO FETCH NEXT VARIABLE FROM INPUT LINE,
28 } TEST POR AN ARRAY NAME AND CALCULATE THE POSITION

29 )} IN THE ARRAY FROM SUBSCRIPTS WHICH MAY BE GIVEN,
30 ) . .

31 3§ ROUTINE IS CALLED IN POLISH MODE

32 )
33 } ON EXITS R® POINTS TO ARRAY BASE ADDRESS

34 ; R1 13 BUMPED PAST ARRAY NAME

35 ) R2 POINTS TO SYMBOL TABLE ADDRESS

36 ’ R3 POINTS TO END OF ARRAY

37 ) VARSAV(RS) POINTS TO ACTUAL ARRAY ADDRESS

38 )

39 } ROUTINE FALLS THROUGH TO CKBUF,

48 }

41 90702 GETBUF

42 00702 204767 J PC,GETADD JCALCULATE ARRAY AODRESS FROM

p00310

43 ’ ARRAY NAME POINTED TO BY Ri,

44 20706 26503 cMP VARSAV(RS),R3 JOETERMINE IF GIVEN SUBSCRIPTED

0022

45 } ARRAY 1S WITHIN BOUNDS OF

46 ’ DIMENSIONED ARRAY,

47 98712 193016 BHIS ERBUF 1BUFFER ERROR

48 } .

LPSG VOoi=0} RTel{ MACRO VM@R2eQ9 16=0CT=74 01156112 PAGE 1S

i 3 o SBTTL CKBUF

e ’
3 10000000000000000000000000000000000000000000000000000000000000

4 )
S 3 POLISH ROUTINE TO CHECK IF ARRAY ADDRESS SPECIFIED

6 3} IN VARSAV(RS) HAS BEEN DEFINED BY A "USETM COMMAND, IF SO,

7 3} THE ENTRY ADDRESS IN THE TABLE IS RETURNED IN R2 AND THE

8 ] ARRAY POINTERS INITIALIZED,

9 '
1@ 3 ROUTINE IS CALLED IN POLISH MODE

11 ;
12 g CALL 1S MADE WITH STARTING ADDRESS OF ARRAY IN VARSAV(RS)

13 )
14 } REGISTERS USEDI ON EXIT, R2 HAS TABLEZDN]IWUWWUVUSS

1S 3 FOR THIS BUFFER,

16 '

17 20714 CKBUF§ ’

18 20714 v12702 MOV SNARRAY,R2 1SET UP TO SEARCH “USE"TM DEFINITION

090005

19 20720 212746 MOY #TABLE,=(SP) ’ TABLE,

00000’

20 20724 227665 CX21 CMP O(SP),VARSAV(RS) yMATCH?
220000

000022

2{ 00732 2pieae 8NE £K1{ JNOs LOOK AT NEXT ENTRY

22 00734 @12602 MOV (SP)+,R2 JRETURN ENTRY ADORESS IN R2

23 20736 200134 POLRET JRETURN IN POLISH MOOE

24 2074d 262716 CKil ADD M4, (SP) JLOOK AT NEXT ENTRY

peeoid

25 20744 2053902 DEC R2 JALL DONE?
26 2@746 203366 8GT cK2 INOt CONTINUE _
27 de715e9 ERBUF INOT FOUND3 BUFFER ERROR
28 20750 10Q4upe TRAP )
29 Ae7152 122 JASCI1 /BUF/

28753 125

02754 1086

38 20755 p20 +BYTE ]

31 ?



LPS@ VOied} RTel] MACRO VM32+09 16=0CTe74 81156312 PAGE 16

{ ; JIBTTL GETDAT

e )
3 ’.O‘.‘.......‘0.0“....‘..‘.0..“.‘..O.‘.“.O.‘..O..‘CQ..'....

4 '

5 ) ROUTINE 70 TEST USER’S BUFFER FOR DATA, AND IF IT
6 ; EXISTS, REMOVE IT AND RETURN IN R3,
7 } -

8 $ CALLS

9 ; JSR PC,GETDAT

19 )

11 ; REGISTERS USEDS R2 MUST POINT TO BUFFER DESCRIPTOR
12 , BLOCK ADDRESS BEFORE CALL,

13 p R3 WILL WAVE DATA ON RETURN,

14 ' CARRY WILL BE SET IF AN ERROR OCCURED,
1S ' IN THIS CASE, R3 AND THE FAC
16 ; WILL HAVE THE ERROR CODE,
17 '
18 20756 GETDAT

19 28756 2002414 JCLEAR CARRY BIT IN PS
20 20760 B16746 MOV PS,=(3P) }SAVE CURRENT PS ON STACK

177776°

21 88764 852767 818 #340,PS JRAISE TO LEVEL 7 FOR PROTECTION
2ee340

177776°

22 28772 205065 CLR FAC1(RS) JALWAYS AN INTEGER RETURNED
000040

23 20776 105762 1818 BAD(R2) JCHECK TO SEE IF DATA OVERRUN
000019

24 ' OCCURRED,
25 21002 P21034 8NE GET1 JYEST RETURN =1 AS VALUE OF DATA
26 31004 226262 CMP GET(R2),PUT(R2) JDOES DATA EXIST? ,

220006

280004

27 01912 001422 BEQ GET2 JPROBABLY NOT, BUT CHECK FOR FULL
28 ' BUFFER ANYWAY,
29 21014 205062 GETQ1 CLR BAD(R2) JCLEAR BAD DATA FLAG IF SET

200010

30 21020 217203 MOV #GET(R2),R3 JGET DATA
2208206

31 21024 962762 ADD #2,GET(R2) JUPDATE POINTER
200002

200226

32 21032 026262 cNP GET(R2),END(R2) j0OID IT CAUSE A WRAP AROUND?
200006

200002

33 21000 101402 8L0S GETS JNO

34 21042 211262 MOV (R2),GET(R2) JNRAP POINTER AROUND ‘(;f
202006 -

35 01046 218365 GET3s MOV R3,FAC2(RS) ySAVE RESULT IN FAC AS AN INTEGER /.
0000u2 - J

36 91852 012667 MOV (SP)e,PS JRESTORE P8 .
177776° 4 .

37 21056 000207 RETURN JRETURN T0 CALLER "
38 ]

39 91860 105762 GET21 TSTB BAD+{ (R2) 118 THERE REALY DATA HERE?
00001

40 91064 201353 8NE GET® JYEST GO GET IT THEN

LPS® Vv@1=01 RT=11 MACRO YMB2=89 {6°0CT=74 1156112 PAGE 16+

41 21066 212783 MOV #=2,R3 s INDICATE NO DATA EXISTS YET

177776

42 21072 200404 B8R GET4
43 01074 212703 GET11 MOV ¥=1,R3 JINDICATE OATA OVERRUN OCCURRED,

177777

44 21180 105062 CLRS BAD(R2) JCLEAR OUT BAD DATA FLAG
e0ee!e

4s ' $0 NEXT FETCH WILL RESULT

46 ’ IN GOOD DATA,

47 21104 205216 GET4: INC (SP) JSET CARRY SHOWING FAILURE

48 21106 008757 BR GET3 JRETURN

49 ]
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26

27

28

29

39

31

LT

33

21118

21110

21114

21122

01126

21130

21134

e1140

21144

81146

21150

283154

21156

21164

01170

81174

21200

1202

21219

1214

21216

23216
21229

1222

21224

21226

01230

21234

01236

21240

01244

21246

n1254

1256

f1262

1264

21279

21274

21276

21302

91310

21314

21316

21320

01322

veie-al

016746

177776°
252767

Pe0340

1717776°

105762

oQe0tl

goe1025

oie2de

000004

62716

800002

021662

eooea2

11404

pit216
21662

egeoes

001003

152762
peeeo!l

ogeo1l

010372

000004

012662

eeeged

012667

177776°

pe0ee7

252762

ogeget

1Ry

Dl1o624d6

ogoged

0002763

Vai=01

112102

180459

Peolae

1521082
61522

peerie

177776

e0ip4e

210246

004737

0000906

e12602

022765

1777717

a0ue2e

eo103e

16203

voeopne

210300

210065

pgeele

005765

oeeeld

{eedes

0906365

vovelu

266565

- rr

eeoece

216246

gocoed

006316

eos316

062603

000207

RTei] MACRO VMB2-09

) +38TTL S$TODATY

16=0CT=74 21156112 PAGE 17

’
1000000000000 00000000000000080000000000000000000000000000000000

CALL:S

JSR

C
H
u
s
 
w
5
 
=
0
 
¢
 
“
5
 
w
p
 
W
 
w
s
 
s
 
W
 
W
 
w
 
W

TODATS

MOV

8Is

TSTH

BNE

MOV

ADD

CMP

8L0S
MOV

NOWRAPE CMP

BNE

8138

STOD11 MOV

MOV

MoV

RETURN

)

NOROOMS B1S

MOV

B8R

RTe1y{ MACRO VMQ2e=29

’ «S3BTTL

REGISTERS USED:

PC,)STODAT

ROUTINE TO STORE DATA INTO USER’S BUFFER AND TEST FOR
DATA OVERFLONW,

R2 MUST HAVE BUFFER DESCRIPTOR BLOCK

ADDRESS BEFORE CALL,
R3 MUST HAVE DATA TO INSERT BEFORE

CALL
RS IS DESTROYED ON RETURN

PS,=(8P)

¥340,P8

BAD+1(R2)

NOROOM

PUT(R2),=(SP)

2, (SP)

(SP),END(R2)

NOWRAP

(R2), (SP)
(SP),GET(R2)

ST001

#1,8A0¢1(R2)

R3,0PUT(R2)

(SP)+,PUT(R2)

(SP)+,PS

#1,BAD(R2)

PUT(RR2),=(SP)

ST001

GETADD

§SAVE CURRENT PS ON STACK

JRAISE TO LEVEL 7 FOR PROTECTION

JOVERRUN BIT SET?

1YES1 SET OVERFLOW FLAG

fUPDATE PUT POINTER

J0ID IT CAUSE A WRAP AROUND?

§JNO

JNRAP POINTER AROUND

JNILL WE OVERRUN THE GET POINTER

] NEXT TIME?

INO

gJYESt REMEMBER THIS THEN

SAVE DATA

JSAVE NEW PUY POINTER ALSO

JRESTORE PS

JRETURN TO CALLER

JREMEMBER THAT BAD DATA EXISTS

JDON’T UPDATE THE PUT POINTER ,<7

JRESTORE PS AND RETURN TO CALLER

1620CT=74 91156112 PAGE 18

/

JOCOOCROOPPOPCOOPPP000000000000000000000000000000000000000000

!

)

)

!

)

)

!

)

}

)

GETADOS

MOV

BMI

SWAB

8138

ADD

CMP

BNE

MOV

JSR

MOV

CMP

BNE

MOV

MOV

MoV

TSTY

gM1

ASL

ADD

RETURN

ROUTINE TO CALCULATE ARRAY

POINTED TO BY R}y,

REGISTERS ON RETURN}

ADDRESS FROM ARRAY NAME

RO POINTS TO ARRAY BASE ADORESS

R1 IS UPDATED PAST ARRAY NAME

R2 POINTS TO SYMBOL TABLE ENTRY

R3 HAS ADODRESS OF END OF ARRAY

VARSAV(RS) POINTS TO ENTRY TO ARRAY

(Ri)+,R2
SYNERR

R2

(R1)+,R2
(RS),R2

8177776, (R2)

SYNERR

R2,=(SP)

PC,®uGETVAR

(SP,¢0R2

#=1,582SAV(RS)

SYNERR

2(R2),R3

R3,RQ
R2,VARSAV(RS)

SS18AV(RS)

G1

S§18AV(RS)

pBUILD WORD OFFSET

JTOKEN ILLEGAL HERE

tR2 NOW POINTS TO SYMBOL TABLE

JVARIABLE MUST BE AN ARRAY

JSYNTAX ERROR IF NOT

1SAVE R2 TEMP

$GET NAME AND SUBSCRIPTS SET UP

JRESTORE R2

JSINGLY SUBSCRIPTED ARRAYS ONLY,

JGET ADORESS OF ARRAY

JCALCULATE EXACT ARRAY ADDRESS
! FROM GIVEN SUBSCRIPTS,

JNO SUBSCRIPTS GIVEN,

JCONVERT SUBSCRIPT TO A WORD OFFSET

SS18AV(RS),VARSAV(RS) jSUBSCRIPT PLUS ARRAY ADDRESS

4(R2),=(SP)

(SP)

(8P)
(SP)O'R3

y(¢+ 4 » BYTE SUBSCRIPTS)

JRETURN TO CALLER

s A
N
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- ) «SBTTL POLENT, CKLPAR AND CKCOMA

]

JOPOPO000000000000000000000000000000000000000000000000000080000

!

) ENTER POLISH MODE OPERATION

1
) REGISTERS USED: R4 BECOMES THE POLISH PC,

)
9 ge1324 POLENT

10 01324 012604 MOV (SP)e+,R4 JGET PC FROM CALLER AND SETUP
1; ’ THE POLISH PC,

i !

13 JOOO0000000000000000000000000000000000000000000000000000000000

14 )

1S t POLISKH ROUTINE TO CHECK CHARACTER POINTED TO BY R§ EQUAL

16 3} TO A LEFT PARENS, A TEST IS THEN MADE TO INSURE

17 y THAT WE STILL WAVE ROOM LEFT TO WORK WITH,
18 !

19 ) ROUTINE IS CALLED IN POLISH MODE

290 '
el ) REGISTERS USED: Ry GETS BUMPED BY |

2 )
23 01326 CKLPAR}

24 01326 122127 CMPB (Ri)e,#,LPAR JPIRST CHAR MUST BE A LEPT

e9ee0es

es ] PARENS,

26 281332 201003 8NE SYNERR gJNOt SYNTAX ERROR
27 01334 20604 CMP SP,Rg JCHECK ROOM NOW

28 21336 103403 BLO ERPOL JOUT OF ROOM, TELL USER

29 91340 200134 POLRET JRETURN IN POLISH MODE

30 01342 SYNERR}
31 91342 000137 JMp OMERRSYN $SYNTAX ERROR

0002006

32 01346 ERPDLS
313 01346 200137 JMP ORERRPOL JOUT OF ROOM

2000006

34 !
;S JOGOOPOROLPRR0R00000000000000000000000000000000000000000000000

6 '
37 ) POLISH ROUTINE TO CHECK CHARACTER POINTED TO BY R{

38 1 EQUAL TO A ,COMMA,

39 ’

49 g ROUTINE IS CALLED IN POLISH MODE

41 H
42 ) REGISTERS USEDt Ry GETS BUMPED BY ONE,

a3 ’

44 01332 CKCOMA:

4S 91352 122127 CMPB (R§)e,#,COMMA pPIRST CHAR MUST BE A COMMA

00020086

46 21356 0201371 BNE SYNERR INO3 SYNTAX ERROR

47 21360 000134 POLRETY JRETURN IN POLISH MODE
48 '

LPSO VO1=0} RTw11 MACRO VM@2e39 1600CT=74 31156112 PAGE 20

i ] o3BTTL STORXT AND CKRPAR

] !

3 JOO000P0PP0CO0000000000000000000000000000000000000000000000000

4 }
S g COMMON EXIT ROUTINE TO STORE FAC IN VARIABLE SET UP
6 7 IN VARSAV(RS), CHECK LAST TOKEN EQUAL TO A RIGHT

7 } PARENS (ALTERNATE ENTRY POINT TO ROUTINE), AND
8 ) RETURN TO THE BASIC INTREPRETER,

9 )

10 21362 STORXT

11 201362 004737 JSR PC,enSTOVAR §SAVE FAC
00000086

1e 21366 CKRPAR}S

13 01366 122127 CMPB (R{)e,#,RPAR JMAKE SURE LAST TOKEN IS A
00000086

14 ’ RIGHT PARENS,

1S 21372 001363 BNE SYNERR PSYNTAX ERROR IF NOT
16 21374 Q00207 RETURN JRETURN TO THE BASIC INTREPRETER

17 )

Voieol RTe1y MACRO VYMO32+09 160CTe74 31356112 PAGE 19

40

t



LPS® vo 1=01 RT=11 MACRO VM@2eQ9 16=0CT=74 01156112 PAGE 2%

)
10000000000000000000000000000000000000000000000000000000000000

R3 MUST CONTAIN BCDO NUMBER BEFORE CALL
R3 WILL HAVE BINARY RESULT ON RETURN

16=0CT=74

1SAVE REGISTERS RQ, R2, AND R4

’ ON THE STACK

74 BCD DIGITS TO DECODE

JACCUMULATE AREA

14 SHIFTS / BCD CHAR

1CLEAR OUT WORK AREA
JSHIFT CHAR OUT

14 SHIFTS YET?

INOs CONTINUE

JMULTIPLY ACCUMULATED DIGITS BY {0

JADD IN NEW DIGIT

118 THIS THE LAST BCD CHARACTER?
JNOs CONTINUE

JRESULT RETURNED IN R3

JRESTORE ALL REGISTERS

JRETURN TO CALLER

JEND OF MQDULE #»0

01156112 PAGE 21+

BCDON 00037 7RG

CKBUF P00714R

CKLPAR 0201326R

CK2 800724R

CON2 0B1420R

DRSNPT @00102RG

ENTERP 000620RG

ERNOR 8B0OS36RG

ERRPOLS wawmawn G

FACY = Q200040

FLOATY 0Q00606R

GETBUF Q00702RG

GETY B006S6RG

GET} "Q01074R

GET4 0901 1B4R

INT B rukwan G

INZ 208526R
LPSOR = aasnan §

NOWRAP @@11S0R
POLENT Q01324R6G

PUT s 0000204

REGSAY Q80410RG

RETURNs 008287

RO =X000000

R3 sX000003

SAVERZ 200366RG

SP 8X002206

STODAT 0Q011108RG
STOVARS wxwnawn §

TABLE Q8000Q0RG

USEY 200236R

USE4 P00222R

LPAR 3 anwwan §

é ! «3B8TTL CONVERY BCD TO BINARY

3

4 H
5 )} ROUTINE TO CONVERYT BCD TO BINARY

6 !

7 } CALLS
8 ) J3R PC,CONBCD

9 '
18 ) REGISTERS USED}

11 ’

12 '

13 21376 CONBCD1
14 21376 210046 MOV R@,=(SP)

1S5 01400 0210246 Moy R2,=(SP)
16 01402 Q1044s MOV R4,=(8P)
17 21404 pie700 MOY ¥4,Ro

geeood

18 21410 205046 CLR =« (8P)

19 21d§2 212702 CONty MOV B4,R2

900904

20 21416 2085004 CLR R4

2l 01420 006103 CON23 ROL R3
22 01422 e0bi04 ROL R4

23 31424 005302 DEC Re

24 91426 203374 86T CON2

25 @81430 011646 Mov (SP),=(SP)

26 B1432 Pe6316 ASL (SP)

e7 01434 206316 AS{ (SP)
28 B1u36 V62616 ADD (SP)+, (SP)

29 01440 206316 ASL (SP)
30 01442 060416 ADD Ra, (SP)
31 21444 205300 OEC RO

32 21446 203361 B8GT CON}

33 '

34 21450 2120603 Mov (SP)+,R3

35 01452 012604 MOV (SP)+,RY

36 01454 12602 MOV (SP)+,R2
37 21456 0126090 MOV (SP)+,RQ
38 o1460 000207 RETURN

39 ’

40 20001’ +END

LPS2 VO1=a} RTeiy MACRO VMQ2=@9
SYMBOL TABLE ‘

ACC 20031 4RG BAD s Q00040

BEG s 9000080 BUFRES @00640RG

CKCMGN 00034RRG CXCOMA DPOI3ISERG

CKRPAR 0Q01366R0 £Ki POO74eR

CONBCD 001376RG CONt PO1412R

DEL s 008012 DRSBUF 00Q0100RG

DRSON @002 7SRG END s Q00002

ERARG P00362R ERBUF 200750RG

ERPOL PB1346R ERRARGE swaean §

ERRSYNS wwsnean § EVAL 3 wneawan §

FAC2 = Q00042 FLOAT B00S44URG

GET s 0dgoes GETADD 201216RG

GETDAT QB075S6RG GETNUM 2Q20352R0G

GETVARS wxwnan G GET® 201014R

GET2 PO1060R GET3Y 081846R

Gt ges3ior HISTON Q@00076RG

INTST PRB4I6RG INt Q00596R

IN3 900592R LPSAD u wuwwan §
NARRAY= 000005 6 NORQOM 2012082R

NUMSGNE awwwnwn PC 2X008007
POLRET=s 200134 PS 8 177776

RDB @0B2S6RG RDB1 209310R

RESTOR Q0Q426RG RESTR2 Q@004QURG
RETURP Q@0263@R RTSON P00074RG

R1{ 8%000001 R2 83000002
R4 a3X000004 RS 3X00080S
SAVFAC 0Q@03172RG SAVINT 200376RG

SS1SAVs 2020024 $S2S8SAV= 300026

STODY P01 164R STORXT @01362RG

SYNER 200676R SYNERR 201342R

13 3 200062 USE 000104RG

USE?2 2001 26R USEZ 200§ 22R
VARSAVz Q¢Q@22 +COMMAR answan G

¢RPAR =2 anwann G

« ABS, Q00QQ00 200

PBldee 201

ERRORS DETECTEDs @

FREE COREs 18142, WORDS
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SBTTL LPS MOOULE

DECeiieLBEXA®BeLA2 BASIC KERNEL V@2ed%

COPYRIGHT (C) 1973,1974

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS B17S4

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
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THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A

LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND

CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHY
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPY AS MAY
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DEC ASSUMES NO RESPONSIBILITY POR THE USE

OR RELJIABILITY OF ITS SOFTWARE ON EQUIPMENTY
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o3BTTL CONTENTS OF MODULE #i

THE FOLLOWING COMMAND PROCESSORS EXIST IN THIS MODULE:

ADC

RTS

LED



LPS1 Vei=01 RT={§ MACRO VM@32e29 1620CT=74 91158350 PAGE 3

{ ) J3BTTL PROGRAM GLOBALS
2 1}
3 3 GLOBALS REGUIRED FOR COMMUNICATION WITH THE BASIC
4 1} INTREPRETER,

5 ’ :

6 +GLOBL ERRPOL,ERRSYN,ERRARG

7 oGLOBL EVAL,GETVAR,STOVAR

8 sGLOBL INT, ,COMMA, ,RPAR
9 «GLOBL NUMSGN, ,LPAR

10 )

i1 ) GLOBALS REQUIRED FOR COMMUNICATIONS WITH THE VARIOUS
12 1 LPS MODULES,

13 !
14 «GLOBL TABLE,NARRAY,FLOAT

1S +GLOBL POLENT,GETADD,GETNUM

16 «GLOBL CKXCMGN, INTST,GETYV

17 oGLOBL GETBUF,REGSAV,ERNOR

18 +GLOBL 9STORXT,CKRPAR,ERBUF

19 «GLOBL CKCOMA,ENTERP,STODAT
ee +GLOBL GETDAT,RTSBON,DRSON

2! oGLOBL SAVER2,SAVFAC,RESTRZ2
22 «GLOBL RESTOR,HISTON,BCDON
r3 ) «GLOBL CONBCD,BUFRES,DRSNPT
24 «GLOBL SAVINT

es ’

26 3 GLOBALS REGUIRED FOR COMMAND PROCESSORS
27 )

28 «GLOBL ADC,RTS,LED
29 ’

30 t GLOBALS FOR DEVICE ADDRESSES
31 !

32 «GLOBL LPSAD,LPSADB,LPSOR,LPSDMA

33 '

34 ;] GLOBALS FOR INTERRUPT PRIORITY AND VECTOR DEFINITION:
3s oGLOBL LPSIVA,LPSIP

273

LPS1 VO1=0} RTe{{ MACRO VMQ2-09 16=0CTe74 81358150 PAGE 4

! ) oSBTTL REGISTER ASSIGNMENTS AND EQUATES
2 ’

3 pooged Ro s 14}

4 20002f Rt 3 X1

5 200002 R2 = X2

6 200003 R3 2 X3 ‘

7 9002004 R4 = x4

8 200025 RS | XS

9 pe0Q06 SP s %6

10 ed0eQ7 PC s X7

11 ’

12 3 GENERAL EQUATES

13 ]

14 177776 PS s L Y j1PS = PROCESSOR STATUS WORD
1S 300207 RETURN = 207 1287 3 RTS PC
16 g00i{34 POLREY = 134 1134 = JMP O(RU)+

17 }
18 3 BASIC USER’S EQUATES

19 }
29 000222 VARSAV = 2e JVAR SAVE FOR ASSIGNMENT

el PP0R24 SS18SAV = 24 1851 SAVE FOR ASSIGNMENT

2e 000026 5S28AV = 26 1882 SAVE FQOR ASSIGNMENT

23 00000UB FACY 3 40 sHIGH ORDER FLOATING VALUE

24 @o0Que FAC? s de JLOW ORDER FLOATING VALUE

25 p00082 T3 s 62 $SHORT TERM TEMPORARY

26 }

27 } BUFFER DESCRIPTOR EQUATES

28 }
29 P0000@ BEG s 2 JOFFSET TO BEGINNING OF BUFFER POINTER

kY") pooele END z 2 JOFFSET TO END OF BUFFER POINTER
31 200004 PUT 2 4 JOFFSET TO PUT DATA POINTER

32 o@egeae GET = 6 JOFFSET TO GET DATA POINTER

33 200010 BAD H 19 JOFFSET T0 BAD DATA FLAG

34 peee12 DEL s 12 JOFFSET TO DISPLAY DELTA X

35 ’

36 ] LIMIT TEST

37 ’

38 00000 000020 MAXAL + WORD 29 116

39 2@PQ2 V00020 «WORD 29 116

40 opevd 17771717 +WORD 117777 165535

41 00006 Q00017 « WORD 17 117

42 !

43 ) INTERRUPT VECTOR SET UP

44 ’

4s H

4b j NON=REENTRANT VARIABLES

47 ]

48 20010 000029 RTSBUF: ,WORD JRTS COMMAND (BUFFER DESCRIPTOR
49 ) ADDRESS)

S@ 00012 °P0Q2@ RTSNPT3 ,WORD

S{ 00014 peo@e@ RTSSC:1 ,WORD
52 00016 000A20@ RTSNSCi (WORD

JRTS COMMAND (NBR OF POINTS)

JRTS COMMAND (STARTING CHANNEL)
JRTS COMMAND (NBR QF SUCCESSIVE

) CHANNELS)

JRTS COMMAND MODE

JRTS COMMAND END ADDRESS FOR

) DMA OPERATIONS

JRTS COMMAND CSR SETTING

S4 20020 2@@Q00 RTSMODs ,WORD

SS 20022 0000A0 RTSENDS ,WORD

S7 00024 000Q00 RTSCSR1 ,WORD
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MINUSE: ,BYTE 19
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CNT +WORD ]

LEDRESs ,WORD 2,8,0,0

JCOUNTER USED BY LED COMMAND

7STORAGE AREA POR LED CHARACTERS

BLANK: ,BYTE 17037:87017,17,17,47 17 LED BLANK CHARACTERS FOR PADDING

JLED MINUS CHARACTER

!

RTei] MACRO VM@2=09 1620CT=74 21158150 PAGE S

’ »38TTL "ADC" COMMAND PROCESSOR

:00000co0000000000oo0000ococoooooaacoooooooooooooooooooooooaco

"ADCTM COMMAND PROCESSOR

BASIC FORM3 CALL "ADC"(CHAN,VAR)

PURPOSEt INITIATE AN A/D CONVERSION FROM THE SPECIFIED

CHANNEL (@ <s CHAN <s {5), WAIT FOR IT TO

COMPLETE, AND RETURN A FLOATING POINT RESULT

IN PVAR" (@ «<s VAR <= 4@95) A8 THE VALUE OF THE
FUNCTION, THE A/D CANNOT BE CURRENTLY INe

VOLVED IN A REAL TIME SAMPLING (RTS)
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W
S

OPERATION,

0C1 JENTRY POINT TO PROCESSOR

7878 O#RTSON JRTS OPERATION CURRENTLY UNDERWAY?

8EQ ADC2 JNOs CONTINUE

TRAP ]

WASCII /ADC/ ' IN PROGRESS,

«BYTE @

ADC28 MOY SMAXA, T3(RS) gFOR LIMIT TESTING OF "CHAN"

JSR PC, 08POLENT JENTER POLISH MODE AND CHECK

) FOR ENOUGH AREA TO WORK

' WITH AND THAT FIRST TOKEN

y IS INDEED A LEFT PARENS,
+GETNUM JGET CHANNEL FROM COMMAND STRING

+INTSY JTEST <3 S,
+CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA

b2 JEXIT POLISH MODE
SWAB FAC2(RS) JSETUP A/D CHANNEL @

INC FAC2(RS) JINSERT A/D START B1T

MOV FAC2(RS),08.PSAD jSTART CONVERSION ON SPECIFIED CHANNEL

JSR PC,PHENTERP JENTER IMMEDIATE POLISH MODE TO GET

*GETV 3 VARIABLE ADORESS,

ADC1 TSTB e8_LPSAD JCHECK DONE FLAG ON THIS CHANNEL

BPL ADCY §NOT READY YET

MOV o8 PSADB,FAC2(RS) )GET RESULT IN FAC

CLR FAC}(RS) JMOST SIGNIF, IS ALWAYS ZERO

JMP ONSTORXT )STORE RESBULT IN PREVIOUSLY OPENED
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) VARIABLE, CHECK FOR "3)% AND
' RETURN TO THE BASIC INTERPRETER,

RTmii MACRO VMQ2=09 1620CTe74 21158150 PAGE 6

«3BTTL "RTS" COMMAND PROCESSOR

!
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"RTS® COMMAND PROCESSOR

BASIC FORM3 CALL "RTS®"(BUF,8C,NSC,NPTS,MODE)

PURPOSE PERFORM REAL TIME BUFFERED/CLOCKED SAMPLING OF THE

A/D, THE A/D CAN BE ENABLED WITH A VARIETY

OF OPERATIONS DEPENDING ON THE "MODETM SPECIFIED,
THE NORMAL MODE OF OPERATION (MODEs@®) CAUSES

THE A/D TO SAMPLE WHENEVER ST »1 FIRES,

TO ENABLE OTHER OPTIONS, MERELY ADD THEIR CODE
NUMBER TO THE MODE, THE FOLLOWING LISY

DESCRIBES OPTIONS AVAILABLE (ALL "OPTIONS ARE

NORMALLY DISABLED)}

CODE OPTION

+1 ENABLE BURST MODE (USED ONLY WITH DMA)
¢2 ENABLE CLOCK AND DISABLE 37 #1

+4 ENABLE DUAL SAMPLE AND HOLD

+10 ENABLE OMA (1@ OCTAL)

THE A/D WILL BE STARTED BY A CLOCK OVERFLOW

OR SCHMITY TRIGGER #1 (ST), POINTERS WILL BE
BE USED TO DETERMINE IF GOOD DATA EXISTS IN THE
BUFFER ARRAYS OR IF DATA WRAP ARQUND OCCURS,
SINCE DATA IS STORED IN CIRCULAR BUFFERS (EXe

CLUDING DMA OPERATIONS), POINTERS WILL BE USED
TO INSURE THAT INCOMING DATA RATE DOES NOT
EXCEED THE REMOVAL RATE, A BAD DATA INDICATOR

WILL BE SEY WHEN DATA OVEReRUN OCCURS, THE

BUFFER POINTERS ARE INITIALLY RESET BEFORE THE

SAMPLING OPERATION BEGINS,

A/D CHANNELS ARE SAMPLED ON EVERY CLOCK OVERFLOW

OR FIRING OF ST #3 WITH THE RESULT STORED IN
CONSECUTIVE DATA CELLS, OATA I8 STORED IN

IDENTICAL FORMAT AS THAT READ FROM THE A/D, WHEN
A CLOCK OVERFLON OR ST OCCURS, THE A/D SAMPLES

THE FIRST CHANNEL SPECIFIED BY "SCTM AND THEN

SAMPLES THE NEXT "NSC" «1 CONSECUTIVE CHANNELS,

SAMPLING THEN CONTINUES UNTIL "NPTS"TM CLOCK OVERFLOWS

OR ST’S HAVE BEEN RECEIVED,

IN DUAL SAMPLE AND HOLD MODE, THE "NSC"TM PARAMETER

IS THE NUMBER OF PAIRS OF CHANNELS TO REAL PER

EVENT,

DMA OPERATIONS MAY/MAY NOT USE OUAL SAMPLE AND HOLD,

OMA ALLOWS DIRECT HARDWARE STORAGE OF A/D
RESULTS IN A SPECIFIED BUFFER ARRAY, A MAXIMUM

OF 4096 SAMPLES MAY BE TAKEN AT ANY

ONE TIME WITH REMOVAL OF DATA ALLOWED ONLY
WHEN THE BUFFER 1S COMPLETELY FILLED, THE

"NSC" PARAMETER IS IGNORED AND 13 CONSIDERED
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58 ) ONE,

59 )

60 ’ IF NPYTS I8 GIVEN A8 ZERO, ANY RTS SAMPLING
o1 ’ CURRENTLY IN PROGRESS 1S DISABLED,
(Y !
63 00156 RTSS JENTRY POINT TO PROCESSOR
64 00!56‘612737. MOV SADCINT,on PSIVA §8ET INT, SERVICE ROUTINE ENTRY POINT,

P0i040

2000006

6S 00164 212737 MOV 8300,08 PS1IP §8ET INT, PRIORITY,
oee3ee

2000006

66 00172 012765 MOV SMAXA, TI(RS) §FOR LIMIT CHMECKS ON ALL INTEGERS

020000’

000062

67 00200 005037 CLR ooLPSAD J8TOP ANY PREVIOUS RTS OPERATION.

0000006

68 00204 125037 CLRB O#RTSON

00000206

69 00210 2047137 JSR PC,esPOLENT PENTER POLISH MODE AND CMECK

0000006

70 ] FOR ENOUYGH AREA TO WORK

71 ’ WITH AND THAT FIRST TOKEN
72 ’ IS INDEED A LEFT PARENS,

73 90214 2000006 +GETBUF )GET BUFFER ADORESS FROM COMMAND STRING
74 ’ AND CHECK IT AGAINST THE

1A | ’ DEFINITION TABLE,
T6 20216 0000006 +8UFRES JRESET BUFFER POINTERS

77 00220 2000086 +SAVER2 1SAVE R2 ON THE STACK SINCE IT HAS

78 ’ THE DESCRIPTOR ADDRESS,

79 00222 0000006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA
80 20224 0882006 ¢INTST ] AND GET *SC", INTEGERIZE
ot | RESULT AND TEST <smié,

82 20226 08002006 +8AVINY 18AVE INTEGER ON STACK

83 00230 2200006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

84 20232 0000006 ¢INTST ' AND GET "NSC", INTEGERIZE
8s ’ RESULT AND TEST «<=1S,

86 00234 2000006 *SAVINT 1SAVE INTEGER ON 8TACK

87 20236 000Q006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

88 00240 0000006 *INTST ' AND GET *"NPTS", INTEGERIZE
a9 ’ RESULT ANO TEST «=65535,

90 09242 0000006 *SAVINT 1SAVE INTEGER ON STACK

91 20244 0000006 *CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

92 00246 0000006 ¢INTST ? AND GET "MODE", INTEGERIZE

93 ’ RESULT AND TEST <mi7,

94 20250 000252’ o*2 JLEAVE POLISH MODE
95 00252 216500 MOV FAC2(RS),R0 1GET MODE

T T éb
96 00256 010067 MOV RO,RTSMOD ISAVE IT FOR LATER. 52,

177536
97 00262 0i2667 MOV (SP)e,RTSNPT JGET NPTS FROM STACK

177524

98 20266 001424 8EQ RTSOO JZERO POINTS MEANS DISABLE SAMPLING

99 002702 2812603 MoV (SP)e,R3 1GET NSC FROM STACK

109 0272 210367 MOV R3,RTSNSC JSAVE FOR LATER
177520

101 2276 012667 MOV (SP)e,RTSSC JGET SC FROM STACK

LPS1 VO1=0} RTei{l MACRO VM@2=09 16=0CT=74 01358150 PAGE 6+

177512

182 2302 12602 MOV (SP)e,R2 1GEY R2 (BUFFER DESCRIPTOR ADDRESS)
103 2394 910267 MOV R2,RTSBUF

177500

184 2310 032700 817y $4,RQ JCHECK SCei+(NSC2DUAL BIT) «=» 5
ogoead

105 9314 001401 BEQ RT301 §NOT DUAL

106 9316 206303 ASL R3 tOUAL BIT SET, NSC = N8Ce2
107 2320 205393 RTSO1t DOEC R3 JNSC 8 NSC =~ |
106 2322 006703 ADD RTSSC,R3 §8C = | ¢ (NSC#DUAL B1IT)

177466

109 9326 020327 CMP R3,#1S, PMUST BE «<=iS§

oevel7

110 2332 003405 BLE RTSO2 1 0K

111 0334 02001137 JMP OSERNOR gJNUMBER OUT OF RANGE
20020006

112 2340 062706 RTS@Rt ADD #6,8P JCLEAN UP STACK AND EXIT
000206

113 9344 Q00SR4 BR RTS12
114 0346 2127083 RTS@21 MOV #100,R3 JR3 WILL END UP HAVING A/D STATUS

p0e100

115 ’ REGISTER SETTING,
116 8352 216746 MOV RTSSC,=(8P) 1STARTING CHANNEL #

177436

117 8356 900316 SWAB (S$P)

1186 2360 18526023 8Is (SP)+,R3 INSERY SC INTO A/D STATUS
119 9362 232700 BIT #4,R0 gDUAL SAMPLE AND HOLD?

0Qvead

120 2366 901402 8EQ RTSO3 )NO
121 8370 052793 818 ¥43000,R3 JYESs INSERY INTO STATUS REG,

puceoe

122 @374 232700 RTS@E3: B1Y #2,R8 JCLOCK ENABLE OR 877
geeegoe

123 0490 201003 8NE RTS@4 1CLOCK

124 04@d2 952703 BIS #29,R3 )S?

P02020

125 24o6 poeueR BR RTSOS

126 0410 052703 RTSQ4s BILY #40,R3 1 CLOCK
2000240

127 9414 006000 RTSOS: ROR RO JNOW GET BURST MODE

128 o416 103902 8CC RTSQe
129 0420 BS27983 818 #10,R3 1SET BURST MODE BIT IN STATUS REG

pUeole

130 ou2d 932790 RTSQ6t 8BIT #4,RQ jOMA REQUESTED?

L

131 2430 001444 BEQ RTSQ9 INOt STATUS REGISTER OK AS I8 THEN

132 2432 005203 INC R3 JADD IN START BIT TO GET TWINGS GOING
133 y FOR DOMA OPERATIONS,

134 Q434 211200 MOV (R2),RO JMAKE SURE A/D WON’T OVERRUN

135 U436 Pebs700 ADD RTSNPT,RO y BUFFER SIZE ALLOCATED,

177350

136 0442 266700 ADD RTSNPT,RO

177344

137 2446 232703 817 840000,R3 117 DUAL SAMPLE AND HOLD, DOUBLE s“;
gu40p00

138 } NUMBER OF POINTS,
110 ALURY At nan AaArn YOy aMN
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149 9454 0667290 ADD RTSNPT,RQ

177332

141 04ed 66720 ADD RTSNPT,RO

177326

142 2464 210967 RTSAT: MOV R@,RTSEND )SAVE END ADDRESS
177332 :

143 2470 226200 CMP END(R2),R0O JEXCEEDED ARRAY SIZE?
200002 '

144 2474 203402 BLE RTS08 JNOST OK THEN
14S 9476 200137 JMP O8ERBUF jOMA EXCEEDS BUFFER SIZE

0000006

146 9502 212700 RTS@8: MOV #LPSAD,RQ ySETUP STATUS REGISTER AND DMA
9000006

147 9506 2312704 MOV SLPSOMA, R4 y ‘REGISTER,
2000006

148 2512 212710 MOV #6,(RO) JNOW SET UP THE DMA

Qeegas

149 8516 011214 MOV (R2), (R4) JOMA CURRENT ADDRESS

150 0520 012710 MOV 84, (RO)
pooged

18§ 9524 216714 MOV RTSNPT, (R4) gOMA WORD COUNT

177262

152 2530 @#0S4id¢ NEG (R4) JTNO’S COMPLEMENT

153 9532 212719 MOV 82, (RO) JOMA STATUS REGISTER

Qooe02

1S4 2536 012714 MOV #10000, (R4) JOMA ENABLE BIT
210000

155 2542 112337 RTS@9: MOVB R3,P4RTSON JINDICATE AN RTS IS IN PROGRESS
9000006

156 0546 210367 MOV R3,RTSCSR JSAVE CSR SETTING FOR INTERRUPT MANDLER

177252

157 0%Se 210337 MOV RY,0uLPSAD JSTART UP THE A/D OPERATON
2000006

158 9556 2004137 RTS{as JMP esCKRPAR JCHECK LAST TOKEN EQUAL TO A RIGHT
2000006

159 ) PARENS AND RETURN TO THE BASIC

160 ' INTERPRETER,

1614 ’

LPSt vat=01 RTwil MACRO VM@2e029 16=0CT=74 21858150 PAGE 7

é ! SBTTL “LED* COMMAND PROCESSOR

!

3 100000000000 0000000000000000000000000000000000000000000000000

4 '
S 3 "LED"TM COMMAND PROCESSOR

6 '
7 ) BASIC FORM CALL "LED"(VAR)

8 )

9 ) PURPOSEY LED WILL DISPLAY THE FLOATING POINT VALUE OF THE

10 ! VARIABLE "VARTM, UP T0O 6 POSITIVE OR 5 NEGATIVE

11 ) . DIGITS CAN BE DISPLAYED IN THE LEDS, AN OPTIONAL

12 ] DECIMAL POINT MAY ALSO BE INCLUDED, NUMBERS WHICH

13 ’ ARE UNABLE TO BE DISPLAYED (VIZ,, "ETM NUMBERS AND

id ' NEGATIVE & DIGITS ONES) ARE SHOWN BY ALL MINUS

15 } SIGNS IN THE LEDS,
16 !
17 08562 LED? JENTRY POINT TO PROCESSOR

18 20562 2Qu737 JSR PC,04POLENT JENTER POLISH MODE AND CHECK

0000006 '
19 ) FOR ENOUGH AREA TO WORK

20 ) WITH AND THAT FIRST TOKEN

2l ' 18 INDEED A LEFT PARENS,

22 20566 0020006 +GETNUM JGET NUMERIC FROM COMMAND (“"VARM)

23 20579 p@eosTe’ Y JLEAVE POLISH MODE

24 90572 005067 CLR CNTY JCHARACTER COUNTER

177230 :

25 00576 812765 MOV SLEDRES,T3(RS) WHERE RESULTS WILL END UP

egee3le’

oeense

26 20604 204737 JSR PC,P¥NUMSGN JGENERATE CHARACTER STRING

pooeoes

27 20610 200722’ + WORD LEDOUT JROUTINE TO PROCESS CHARACTERS

é8 920612 216500 MOV T3(RS),RO PGET LAST DIGIY POSITION ¢

povRee :

29 00616 212702 MOV SLEDRES+6,R2 pWHERE RESULT WILL END UP ot

_2oe3s’

30 20622 pe6T27 LEDt1 CMP CNT, u6 1GO0D # GENERATED?
177200

pooaees

31 00632 pe3pie BGT LED3 §NOt INSERT A "e® SIGN THEN

32 20632 222227 LEDZ} CMP R2,#_EDRES ) INSERT NEXT CHARACTER IF SPACE IS

@00e30’

33 ) AVAILABLE,
34 20636 001413 BEQ LEDS 1ALL DONE, NOW PUT THEM UP ON THE

35 ’ LED’S,

36 00643 020027 CMpP RO, #_EDRES $GET NEXT CHARACTER IF ONE EXISTS

goeople’

37 Q0644 20140S BEQ LED4 -gNOg FILL WITH BLANKS THEN

38 90646 114042 . MOVS «(RB),*(R2) p)COPY ONE CHARACTER OVER

39 202650 Q00764 B8R LEDY pWORK ON NEXT CHARACTER
40 }

41 20652 212700 LED3 MOV #MINUS+1,RO § INSERT "e® SIGN FOR BAD NUMBER

geoese’

42 20656 000765 8R LED2

43 ?

44 Q00660 B12700 LED4G MOV #BLANK*T,R2 P INSERY LEADING BLANKS

ogead7”’



LP81 Veiedy RTeii MACRO VME2#29 16=0CT=74 213558150 PAGE 7¢

4S Q0664 0200762 8R LEDR2
e !

47 29666 012700 LEDSH MOv SLEDRES+6,RD JWHERE TO START PULLING
p00036’

48 20672 c0S@ue CLR «(3P) JCLEAR LED REGISTER TO START
49 209674 114016 LEDG! Move =(RA), (SP) 1GEY CHARACTER
S0 20676 211637 MOV (SP),esPSADS 10ISPLAY CHAR

0000006

S1 00702 262716 ADD #4009, (3P) JPOINTS TO NEXT DIGIT POSITION

eoauoe

52 20706 022716 CMP #3009,(8P) 1ALL DONE? (30@0=430%6)
vole0e0

S3 oeevi2 eealve 8GE LED® ING DO NEXT CHAR

S4 20714 005726 187 (8P)e JCLEAN UP 8TACK

S5 298716 000137 JMP OSCKRPAR JCHECK NEXT TOKEN EQUAL TO A RIGHT
000006

Se ) PARENS AND RETURN TO THE BASIC
S7 ! INTERPRETER,

S8 )
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i ] '
P 3 ROUTINE TO SUPPORT LED COMMAND
3 )
4 g0B722 LEDOUT

S 000722 122700 cMPB #°+,R0 jher 7
200053

6 200726 00342} BEQ LEDXT JYEST IGNORE
7 0097308 122700 cMPB #° ,R0 ) IGNORE BLANKS ALSO

0000840

8 200734 DOl4Lte BEQ LEDXT
9 220736 22700 CMPB #°E,R0O JLEYTER E?

pogyes
10 00742 Q01432 BEQ LEDBAD JYESs CAN’T DISPLAY E NUMBERS
11 090744 122700 cMPB #’,,R0 sDECIMAL POINT?

200056

12 20750 00141} BEQ LEDOTY JYEST CHECK TO SEE IF ITS THE
13 ' FIRST CHARACTER,
14 00752 wvu2790 8l¢C #177768,R0 IRID GARBAGE

177760

1S 208756 110075 LEDSTO: MOVS R3,0T3(RS) 1SAVE CHARACTER

p006e

16 29762 005263 INC T3(RS) JBUMP TO NEXT PQSITION
poeoe

17 00766 005267 INC CNTY JCOUNT IT
177034

18 00772 000287 LEDXT: RETURN JRETURN TO CALLER

19 !
2@ 20774 112700 LEDOTi: MOVB #20,R0 1CHANGE CHAR TO LED ","

000020

21 21000 222765 tMP SLEDRES,TI(RS) JWAS THIS THE FIRST CHARACTER
e00e30°

pooeese

22 ] RECEIVED?
23 21006 201763 BEQ LEDSTO JYEST STORE AS SINGLE CHAR
24 21010 205365 0EC T3(RS) )BACK UP { CHAR POSITION IN ORDER

11T Y

25 91014 152775 8198 #20,0T3(RS) ) TO INSERT THME DECIMAL POINT,
202020

1111Y

26 91022 005265 INC T3(RS)
00aQ62

27 21926 2002927 RETURN JRETURN TO CALLER
28 !

29 01030 212767 LEDBAD: MOV #7,CNT JINDICATE THAT NUMBER IS TOO LARGE
goeo07

176770
312 01236 200207 RETURN ? TO HANDLE AND RETURN,
31 }
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é ) JSBTTL A/D INTERRUPT PROCESSING ROQUTINE
’

3 10000000000000000000000000000000000000000000000000000000000000

4 ’
S g A/D INTERRUPT PROCESSING ROUTINE

6 ’
7 901040 ADCINT
8 21040 204737 J PC,P8REGSAY PSAVE RO, R2 AND R3 ON STACK

20002006

9 @g01244 213703 MOV OuLPSADB,R3 JREAD IN SAMPLE IN CASE wE
2200006

10 JNEED IT LATER,

11 01050 0427137 8IC 840,08 PSAD JDISABLE "CLOCK OVERFLOW ENABLE"
eoQgue

90002906

12 91956 105737 7878 S¥RTION JRTS OPERATION IN PROGRESS?
900800206 _

13 01062 001006 BNE ADCOY JYES
14 031064 205037 ADCR2: CLR osLPSAD JDISABLE A/D AND EXIT

200020206

1S 91070 10%037 CLRB OSRTION 1 (USED PRIMARILY BY DMA OPERATIONS)
p200Q0206 '

16 21874 200337 ADCB9s JMP PURESTOR JRESTORE REGISTERS AND EXIT

0000006

17 01100 232767 ADCOY: BIT #10,RTSMOD jOMA REQUEST FINISHED (IF ONE WAS

poeel1o

176712

18 '} PREVIOUSLY STARTED)?
19 01106 001410 BEG ADCO3 §JNO
20 21110 016702 MOV RTSBUF,R2 pOMA 18 DONE, ALLOW ARRAY TO BE

176674

21 81114 216762 MOV RTSEND,PUT(R2) ACCESSIBLE,
176702

200004

22 01122 @11262 MOV (RQ),GET(R2)
geveas .

23 21126 208756 BR ADCOB2 sDISABLE A/D AND EXIT
24 ]

25 01130 216746 ADCO3: MOV RYSNSC,=(S8P) JNBR OF POINTS TO PROCESS

176662

26 21134 2;6702 MOV RTSBUF,R2 JNHERE TO STORE RESULTS

176658

27 91140 204737 ADCO4s JSR PC,e88T0DAT JSTORE 18T SAMPLE
2000006

28 21144 932767 8I?Y #4,RTSMOD jOUAL SAMPLE AND HOLD?
pocoo4

176646

29 013152 003411 BEQ ADCOS INO :

30 01154 285217 INC oBLPSAD JYES: READ IN 2ND SAMPLE AND STORE 17
20ee006

31 01160 3105737 ADCo6: T8TB o PSAD JWAIT FOR T

0000006

32 21164 100375 8PL ADCB6

33 01166 013703 MOV o8 _PSADB,R3 )GET A/D RESULT
02000206

34 01172 004737 JOIR PC,euSTODAT 1STORE 1IT
920206

A
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35 31176 285316 ADCOSs OEC (SP) JALL SAMPLES TAKEN?
36 01200 203411 BLE ADCBY 1YESt TERMINATE THIS SEY
37 91282 262737 ADO #001,08 PSAD 1GO TO NEXT CHANNEL AND START CONVERSION

POGUaL

2000006

318 21210 125737 ADCOB: T8TB oWLPSAD JNAIT FOR IT
2000006

319 21214 140375 8PL ADCOS
43 21216 013703 MOV 4 PSADB,R3 JGET RESULT

2000006

4y @1222 Q0@7T46 BR ADCB4 PSTORE IT
42 )

43 91224 @@5726 ADCBTY TST (SP)e JCLEAN UP STACK

44 91226 005367 DEC RTSNPT jALL POINTS TAKEN?
176560

4S 91232 003714 8LE ADCR?2 JYESs STOP EVERYTHING THEN
4o 21234 016737 MOV RTSCSR,#8_PSAD (RESTORE A/D STATUS REGISTER

176564

200006

47 01242 @vO714d BR ADCBS JRESTORE G,P, REGISTERS AND EX1TY
48 ’

49 y .

) 000001’ JEND JEND OF MODULE #1
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SYMBOL TABLE

ADC

ADC@A2

ADCOS

ADC@8

ADC?2

BEG =

CKCMGNS=

CNTY

DRSNPT=

ENTERP=

ERRARGS

EVAL b

FLOAT =

GETRUFs=s

GETV =

INT =

LEOBAD

LEDRES

LED!

LED4

LPSAD =

LPSDR =2

MAXA

NUMSGNs=

POLRET=

REGSAVE

RETURNE

RTSCSR

RTSNPTY

RTSSC

RTS@?

RTSOS

RTS8

POAVSRARG

P61CouR

VO1176K

dr1217R

POCLBUR

eveven

Anxnne G

B 2eR
' 2T

rARERN

'TEXXLS

ctERR RN

I XXX

SANNAS

I XY

rRBERD

¢l IR

JnveIOR

geve22R

dedeooik

annsnd (5

shnear

nearpar

hakeas

vl 3a

sxnwne G

Aracen?

PP 24R

deewni2R

BPATSN

QendaoR

A4 LR L

evSpek

o
o

H
 
O

RGO SXOQUEOV

R3 =200eved

SAVER?2s eedsnr (5

SP sl0eves

STODATS

TABLE =

.CO“le

« ABS,

chuenw (G

tennar G

saneee (5

2upnes

raloud

ERRORS DETECTECD:

FREE COPE:

yLPE3LPS]

1899,

#

A

il

wORDS

RTe{] MACRQO VYM@2=-@a9

ADCINT

ADCA3

ADCEb

ADCH9

8AD z

8L ANK

CKCOMAx

CONBCD=

ORSON =

ERBUF =

ERRPDL:

FACY H

GET 3

GETDAT=

GETVARS:

INTST =

LE0OT

LEDSTO

LED2

LEDS

LPSADB=
LPSIP =

MINUS

P01YUeR

eM1130R

A01160R

201R74R

A0001@

00@20u@R

222 FX]

2 X2E T

(22R K2

thR kAR

(122 22

gedvde

2902A6

senwns G

aensas G

subkens G

ANATTUR

AABTISER

dAA632R

APD6HLR

ssdnwe (5

tavrar G

QQANUTR

[
A
N
A
N
S

R
 
R

PC 1000007

PS s

REST(ORs

RTSEND

RTSNSC

RTS54Q

QTSR3

RTS26

RTS¥9

177776
avbns

A09156R6

2020 22W

v RN -1

AVMIURR

PBA3T4R

Q0L 24uR

BVAasS4y2R

R1 s2000001

Ry sX40Avad

SAVFACs

§$S1S54vs

STORXT=

T3 2

JLPAR =

saedns 0

20024

sknvan (o

300062
snnnae G

ADC@t

ADCOU

A0CO?

ADCY

BCOON =

AUFRESSs

CuRPARS

DEL L

END s

ERNQOR =

LED®

LPSDMAs

LPSIvas

NARRAYS=

POLENT=

Pyt =

RESTR?2s

RTSRUF

RYSMOD

RTSON =

LARY'R

RTSa4

RTSAY?

RTS10

16=0CTe7d #135815¢ PAGE 9

2a11a@R

PALL1UAR

@21224R

2¥0132R

tnnwan 0

redwae

wenwae G

244012

avnacn2

annnnn

eewean (o

209442

wewevaw

saawnr

seetar G

M30562%6

P28722R

PANTT2R

AAR6S2R

26 TUR

222Xk

I X2 XL X

X2 XL

t X2 2T %

AA0004

tnkrer G

02NR

AYAA20R

snweew (G

PAR3 2R

PLLRLL

NANUHUR

PRASS56R

a
o
e
e

R2 ST UELLY

RS 230V AnesS

SAVINTS

$828Avs

STOVAR:

VARSAVS

JRPAR =

snnvnew

2AAN26

eeevas

dvpaze

sanwan (G
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THE FOLLOWING COMMAND PROCESSORS EXIST IN THIS MODULE ¢

SETR

SETC

HIST

wALT



LP82 Vvoi=0} RT=11 MACRO VM@2=09 16=0CT=74 92100038 PAGE 3

! ) S8TTL PROGRAM GLOBALS
e '

3 3 GLOBALS REQUIRED FOR COMMUNICATION WITH THME B8ASIC
4 ) INTREPRETER,

S ’

6 +GLOBL ERRPOL,ERRSYN,ERRARG

7 oGLOBL EVAL,GETVAR,STOVAR

8 oGLOBL INT,,COMMA, RPAR
9 o GLOBL NUMSGN, ,LPAR,SIR,SMLR

10 «GLOBL SPOLSH

i1 ?

12 ? GLOBALS REGUIRED FOR COMMUNICATIONS WITH THE VARIOUS
13 $ LPS MODULES,
14 : ’

15 2GLOBL TABLE,NARRAY,FLOAT
16 oGLOBL POLENT,GETADD,GETNUM

17 +GLOBL CKCMGN, INTST,GETY

18 «GLOBL GETBUF,REGSAV,ERNOR

19 o GLOBL STORXT,CKRPAR,ERBUF

20 . GLOBL CKCOMA,ENTERP,STODAT

el +GLOBL GETDAT,RTSON,DRSON
22 +GLOBL SAVER2,8AVFAC,RESTR?
a3 ¢GLOBL RESTOR,HISTON,BCOON
4 +GLOBL CONBCD,BUFRES,DRSNPTY
2% +GLOBL SAVINT,DRSBUP

26 ’

27 ) GLOBALS REQUIRED FOR COMMAND PROCESSORS
28 ’

29 oGLOBL SETR,SETC,HIST,NAIT
30 !

31 } GLOBALS POR DEVICE ADDRESSES
32 '

33 oGLOBL LPSCKS,P3PB,LPSORS,LPSDIB
34 ’

3s } GLOBALS FOR INTERRUPT PRIORITY AND VECTOR DEFINITION,
36 oGLOBL CKLIVA,CKLIP

-

LPS2 vo1-0} RTell MACRO VMQ209 16=0CT=74 021003138 PAGE 4

é H oSBTTL REGISTER ASSIGNMENTS AND EQUATES

]

3 200000 RO s X0

4 000001 R\ s X1

S Q20002 Re s Xe

] 000003 R3 ] X3

7 000004 R4 ] X4

8 200005 RS s XS

9 000006 SP s X6

10 peceot PC s X7

11 }

12 3 GENERAL EQUATES

13 )
14 177776 PS s =2 $PS = PROCESSOR STATUS WORD
15 000207 RETURN = 207 1207 = RTS PC
16 geo 34 POLRET = 134 1134 8 JMP O(RU)+

17 )
18 y BASIC USER’S EQUATES

19 !
20 000022 VARSAV 22 JVAR SAVE FOR ASSIGNMENT
21 000024 SSi1SAV = 24 1884 SAVE FOR ASSIGNMENY

22 P00Q26 SS28AV = 26 1832 SAVE FOR ASSIGNMENT

23 P00Q4e FAC! = ue JHIGH ORDER FLOATING VALUE

24 egeede FAC? s 42 JLOW ORDER FLOATING VALUE

2s 008046 RISAVE = 46 JRY SAVE LOCATION

26 0ogee6e 13 s 62 $SHORT TERM TEMPORARY

27 R |

28 ) BUFFER DESCRIPTOR EQUATES

29 )
39 p00020 BEG s 2 JOFFSEY TO BEGINNING OF BUFFER POINTER

3 o2c@ee END 3 2 JOFFSET TO END OF BUFFER POINTER

32 2o0p0d PUT s 4 JOFFSET TO PUY DATA POINTER

13 000006 GET s 6 JOFFSET TO GEY DATA POINTER

34 000010 BAD a 10 JOFFSET TO BAD DATA FLAG
35 poveie DEL s 12 JOFFSET TO DISPLAY DELTA X

36 !

37 ) LIMIT TEST

38 3

39 00000 200207 MAXC? +WORD 7 ' 7

40 00002 00eeR? + WORD 17

41 Qvead 177777 +WORD 1777717 165535
42 ’

43 ’

44 3} NONeREENTRANT VARIABLES

45 ] .

46 00006 000009 HSTNPT: ,WORD 2 JHIST COMMAND (NBR OF POINTS)

47 00019 Q000VPA@ MSTBUFY ,WORD "} JHIST COMMAND (BUFFER DESCRIPTOR

48 ! ADDRESS)

49 p@aye 000 CKSTFG: ,BYTE 8,8 JCLOCK/STH¥. FLAGS FOR WAIT COMMAND

200213 fee

Se }



LPS2 VOi-01 RTei{{ MACRO VMQ2=09 1620CT«74 02100138 PAGE 5

i ) 2 $8TTL "SETRTM COMMAND PROCESSOR

e '
3 1000000000000 000000000008000000000000000000000000000000000000

4 ’
5 3} "SETR" COMMAND PROCESSOR

& )
7 y BASIC FORMy CALL "SETR"(RATE,MODE,PRESET)

8 ’ -

9 3 PURPOSEs SET CLOCK RATE WILL SET THE CLOCK RUNNING AT THE

10 ’ DESIGNATED "RATETM AND IN THE SPECIFIED

i1 ) “MODE", THE "PRESET" VALUE IS THE CLOCK COUNTER
12 ’ VALUE, THE INTERRUPT ENABLE WwILL ALWAYS BE
13 ) SET TQO A ONE,
14 ’

1S ! VALUES OF PRATE"

16 ' NO RATE SELECTED

17 H f 1 MWZ
18 ' 2 100 KHZ

19 ) 3 10 KM2
20 ’ 4 § KWZ

21 ) S 180 MZ

22 ) 6 SCHMITT TRIGGER #3 (MEANINGFUL ONLY

e3 ’ FOR MIST OPERATIONS),

24 ’ 7 LINE FREQUENCY (5@ MZ OR 60 HZ)

29 ’

2é ' VALUES OF “MODE"

27 ) @ SINGLE INTERVAL MODE, COUNTER COUNTS FROM
28 } PRESET VALUE TO OVERFLOW AND S8TOPS,
29 ’ { REPEATED INTERVAL MODE, COUNTER COUNTS FROM
32 ’ PRESET VALUE TO OVERFLOW, TRANSFERS

31 } BUFFER/PRESET YO COUNTER, AND BEGINS

32 ) AGAIN,
33 ' 2 EXTERNAL EVENT TIMING MODE, THE COUNTER 18
34 ' FREE RUNNING, AND A PULSE FROM ST #»2 WILL

1S ' TRANSFER CONTENTS OF COUNTER TO BUFFER/
36 ’ PRESET AND THEN CONTINUE COUNTING,

37 ! 3 EVENT TIMING FROM ZERO BASE MODE IS THE

38 ) SAME EXCEPT THAT WHEN THE TRANSFER OF THE

39 } COUNTER TO THE BUFFER/PRESET 1S DONE,
49 ’ THE COUNTER IS CLEARED AND THE COUNT BEGINS

41 ) FROM ZERO,
42 ’ MODE+¢ START CLOCK ONLY WHEN ST#{ FIRES,
43 ]

44 00014 SETR} JENTRY POINT TO PROCESSOR

4S 00014 0212737 MOV SCKLINT,08CKLIVA JINTERRUPT ENTRY POQINT,
co9sS4ud’

0000006

46 00022 012737 MoV #240,08CKL1IP JPROCESSOR PRIORITY,
p00240

¥000006

47 20030 212765 MOY SMAXC, TI(RS) jFOR LIMIYT TESTS ON RATE, MODE, AND

11111Ad

pevose

48 ’ AND PRESET,

49 20036 BOLTYT7 JSR PC,08POLENT JENTER POLISH MODE AND CHECK
p20Q206

S ’ FOR ENOUGH AREA TO WORK

LPS2 Vvot=-0i RTe{y{ MACRO VM@2=09 16=0CT=74 02100138 PAGE S+

51 ' WITH AND THAT FIRST TOKEN

52 ' I8 INDEED A LEFT PARENS,

53 20042 0000006 +GETNUM JGET "RATE® IN COMMAND

S4 Q0044 Q020006 ¢ INTST ) INTEGERIZE 1T AND TEST <=7

SS 20046 0000006 +SAVINT §SAVE IN ON THE STACK

S6 (#0050 @eeeedrs +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

57 ) AND GET NEXT NUMERIC ("MODE")

58 92052 00A0pR06 ¢INTST JINTEGERIZE IT AND TEST «<a?

59 90254 2000086 +SAVINT JSAVE RESULT ON THE STACK,

68 28056 7000006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

61 00062 00000206 +INTST GET NEXT NUMERIC, AND TEST <m6553S5,

62 020062 000V0Q64’ X T JLEAVE POLISH MODE

63 20064 205037 CLR on PSCKS sTURN OFF CLOCK MOMENTARILY
0020006 :

64 20072 Q0OSusS NEG FAC2(RS) JTAKE TWO’S COMPLEMENT OF THE PRESET

povQue

65 20A7T4 016537 MOV FAC2(RS),08 PSPB VALUE AND ENTER INTO THE BUFFER

o00R4e

0vveRec :

66 ’ PRESET REGISTER,

67 00102 012600 MOV (SP)+,RO )GET MODE

68 020104 vi2e02 MOV (SP)+,R2 $GET RATE

69 020106 006302 ASL R2 JNORMALIZE YO BITS 91~03 OF WORD

7@ 20110 200320 SwAB RO JPUT MODE IN LEFT BYTE

71 20112 252790 BIS #101,R0 JASSUME NO ST#1 CLOCK STARTS

poeiay

72 20116 p3evee BIT #2000,RQ 18T #1 REQUESTED?

eoc2pee

73 90122 201404 8EQ SETRY INO

74 20124 042700 8lcC 82001,R0 JCLEAR OQUT ST BIT AND START BIT

gece0nl

7S 90130 @Se7ee BI3 #2Q000,R0Q 1ADD IN REAL ST BIT IN STATUS REGISTER

A2vena

76 00134 SETRY1

77 00134 105067 CLR8 CKSTFG JCLEAR CLOCK FLAG BEFORE STARTING

177652

78 Q21402 0@See@l BIS RB,R2 JCOMBINE MODE ¢ RATE ¢ ST#1 ¢ STARY

79 @0142 210237 MOV R2,o8 PSCKS pNOW START UP CLOCK

0009006 .

82 00146 000137 JMp PECKRPAR JCHECK LAST TOKEN EQUAL TO A RIGHT

oQeeees

81 ' PARENS AND RETURN TO THE BASIC

82 ) INTERPRETER,

83 ’
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49

S0

S

52

53

S4

55

Sé

57

S8

S9

60

61

62

63

1)

65

66

67

68

69

oa152

ee1se

Po160

00166

90174

00200

go2ee

20204

20206

g0210

ge212

ea2te

eere2

20226

28230

peeld

00236

ga240

20242

pe244

00250

20254

20260

00262

28264

gaevre
pez72

00274

2a3eo0

00392

20324

00319

geltu

00320

P32

ee32s

00334

20336

20342

208346

Q352

nB356

28360

P0362

@364

Voi=01

Vei=9}

RT={] MACRO VMO2=029

o $8TTL

16=0CT=7a 32100138 PAGE 6

"SETC" COMMAND PROCESSOR

!
JOCOPRO000P0000000000000000000000000000000000008000000000000000

)

!

)

'

!

)

)

!

!

!

}

)

)

)

)

!

)

!

)

8

212737

000540°

0000006

012737

eeag4e

0000006

012765

eeeene’

00062

004737

ogep0es

Q0egees

902006

0000006

pa08006

eeee12’

210165

000046

0050137

o0B0006

21627

oeeood

2024S)

g2le2?

pgeens

0B144eb

pe6316

o1ie02

0esSeus

Dio2de

P@u34e’

016546

eeeQue

016546

ooeou0

001005

285726

POUul?

2000006

00002006

000274

PO4U3IT SETCHT

0002906

0000006

000304’

012665

0000ue

912665

@ovoue

004737

egeed06

gceoeo6

205465

geee4e

216537

geogue

0000006

212602

212700

eeo1a1

016581

gQoade

eeRl1e67

177562

!

000137 ERARG:
oeoeces

!

04eS72 FPNBR:

041710

20eene

41510

)

BASIC FORMg

PURPOSEs SET

MOV

MOV

JOR

+GETNUM

+INTST

+SAVINT

+CKCMGN

o2
Moy

CLR

o 1]

LT

cup

BEQ

ASL

RT=1] MACRQO VMB2+29

MoV

CLR

MOV

MQV

MOV

BNE

TST

JSR

+31IR

JSR

+SMLR

o*2
MoV

MOV

JSR

¢ INTST

NEG

MoV

MOV

MOV

JMP

JMp

«WORD
«WNORD

'+ NORD

+ IFNOF
+WORD

"SETCTM COMMAND PROCESSOR

CALL "SETC®(RATE,TINME)

CLOCK TO THAT SPECIFIED BY "RATETM AND "TIME",

THE CLOCK STATUS REGISTER I8 SETY TO "RATETM AND
WILL RUN FOR *"TIME"TM SECONDS, A CLOCK INTERRUPT

WILL THEN OCCUR WHICH MAY BE USED TO INITIATE

ANY OF THE CLOCK CONTROLLED FUNCTIONS, THE

TIME ARGUMENT 18 EVALUATED AS TICKS = TIME IN SECS

TIMES CLOCK RATE SPECIFIED IN "RATE", E,G, IF

CLOCK RATE WAS {OKMHZ, THEN TICKS = YIH! IN SECONDS
TIMES (8XKHZ, THE "TICKS"TM ARE ENTERED INTO

THE CLOCK PRESET/BUFFER REGISTER, THE CLOCK

ALWAYS RUNS IN MODE ZERO,

LEGAL VALUES OF RATE ARE; 4, S, AND 7 (SEE SETR
FOR EXPLANATION OF MODES),

JENTRY POINT TO PROCESSOR
SCKLINT,08CKL]IVA

#24Q,08CKLIP

SMAXC#2,TI(RS) sLIMIT TESTING OF "RATE®TM AND "TIME"

JENTER POLISH MODE AND CHECKPCoouPOLENT

) FOR ENOUGH AREA TO WORK
’ WITH ANO THAT FIRST TOKEN

) 18 INOEED A LEFT PARENS,
JGET "RATE" FROM COMMAND

P INTEGERIZE AND TEST <= 7
1SAVE RATE ON STACK

JCHECK NEXT TOKEN EQUAL TO A

! COMMA AND GET NEXT NUMERIC
! FROM COMMAND STRING, ("TIME"),

pEXIT POLISH MODE

R1,RISAVE(RS) sPERSERVE RY

oW PSCKS JTURN OFF CLOCK MOMENTARILY

(SP),ma JRATE MUST BE MODES 4,5, OR 7

ERARG 1 ILLEGAL RATE SPECIFIED

(SP),mé JRATE OF 6 18 ALSO ILLEGAL

ERARG
(SP) JRATE s RATE » 2 (TO POSITION IN PLACE

’ FOR THE CLOCK STATUS REGISTER),

1620CT=74 32100338 PAGE 6¢

(SP),R2 JCONVERT CODE TO A FLOATING POINT NUMBER
«(SP) J@ND HALF OF FPm 18 ALWAYS ZERO
FPNBR=13(R2),=»(SP)

FAC2(RS),=(SP) )PUT "TIME" ON STACK

FACL{(RS),=(8P)

SETCH 1TIME IS ALREADY FLOATED
(SP)+ sFLOAT "TIME®
R4, onSPOLSH

1EXIT POLISH MODE
Ry, 0u3POLSH

JMULTIPLY "TIME"TM « WRATE®
JEXIT POLISH MODE

(SP)+,FACI(RS) §PUT RESULT IN FAC

(SP)e,FAC2(RS)

PC,0NENTERP

JINTERGIZE AND NEGATE NUMBER
FAC2(RS)

FAC2(RS),08 LPSPB PUT INTO BLOCK BUFFER/PRESET

) REGISTER,

(SP)e+,R2 1GET "RATE"
#101,R0 1CLOCK ¢ INTERRUPT ENABLE BITS

RISAVE(RS),RY JRESTORE RY

SETR}Y )JSTARY UP CLOCK AND CHECK LAST

' TOKEN EQUAL TO A RIGHT PARENS,
’ THEN RETURN TO THE BASIC

) INTERPRETER,

PHERRARG JILLEGAL ARGUMENT

242572 JFLOATING POINT 1000
941710 IFLOATING POINT {00

? JFLOATING POINT 2
Cvcse

41510 IFLOATING POINT 60

Cycse

041500 1FLOATING POINT SO

o, o~
S
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! ) 1 $BTTL "HIST® COHHAND PROCESSOR
P

3 ,ooooooooo00000000oooooooooooooooooooocooooooooooooooooooooooo

4 '
S ) "HIST® COMMAND PROCESSOR"

) ’
7 ) BASIC FORM; CALL "HIST*"(BUF,NPTS)
8 ’
9 ) PURPOSEYL HISTOGRAM = TIMED SCHMMITT TRIGGER, THE HIST FUNCTION
19 ’ INPUTS "NPTS®" VALUES FROM THE CLOCK PRESET/BUFFER
11 ' INTO THE SPECIFIED BUFFER, BUF, WHEN 8T #2 FIRES,
12 ' THE CLOCK MODE MUST BE PUT IN 2 OR 3 TO BE MEANINGFUL,
13 ) THE RDB FUNCTION 18 USED YO RETRIEVE THE DATA
14 ) THE BUFFER IS ALWAYS CIRCULAR AND THE DATA PO!NTERS
1S ] INITIALLY RESET BEFORE THE SAMPLING BEGINS,
16 ’

17 00366 HISTy JENTRY POINT TO PROCESSOR
18 20366 212765 MOV MMAXC+4,TIC(RS) FOR LIMIT CHECKS ON NPTS

ooop04’ '

200062

19 20374 $05S067 CLRB HISTON JTURN OFF ANY PREVIOUSLY INITIATED
0002006

29 HISTOGRAM SAMPLING,
21 20400 004737 JSR PC,0¥POLENT )ENYER POLISH MODE AND CHECK

0000006

22 ] FOR ENOUGH AREA TO WORK
23 ’ NITH AND THAT FIRST TOKEN
24 ) 1S INDEED A LEFT PARENS,
25 002404 0020206 +GETBUF JGET BUFFER ADODRESS FROM COMMAND
26 a AND CHECK IT AGAINST THE
27 _ DEFINITION TABLE,
28 00406 2200006 +BUFRES ’RESET BUFFER POINTERS
€9 00410 2000006 +3AVER2 )SAVE BUFFER ADORESS
30 90412 00002006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA
3 ) AND THME NEXT NUMERIC FROM
32 ] FROM THE COMMAND, ("NPTSM)
33 20414 02000006 +INTST 1 INTERGIZE RESULT AND TEST «=6553S§
34 00416 200uRB’ o %2 ILEAVE POLISH MODE
3S 20420 016567 MoV FAC2(RS) )HSTNPT )SAVE ®NPTS*

p00042

177360

36 90426 912667 MOV (SP)e,NSTBUF JGET BUFFER DESCRIPTOR ADORESS
1773%6

37 00432 105267 INCB HISTON JARM TIMED SAMPLING
2000006

38 00436 0900137 JMP OSCKRPAR JCHECK NEXT TOKEN EQUAL TO RIGMT
poopees

39 . ) PARENS AND RETURN TO THE
40 ) BASIC INTERPRETER,
41 ’

LPS2 Vvei1=01 RTe§y MACRO VYM32=09 16~0CT=74 22100138 PAGE 8

é ) W IBTTL "WAITTM COMMAND PROCESSOR

’
3 10000000000000000000000000000000000000000000000000000000000000

4 !
S ) "WAIT"TM COMMAND PROCESSOR

6 '
7 )} BASIC FORM3 CALL "WAIT®(N)

8 '
9 ?» PURPOSE: DISABLE FURTHER PROGRAM EXECUTION AND WAILT UNTIL
{8 ’ THE SPECIFIED EVENT "N" OCCURS, "N"TM IS DEFINED
11 ] AS FOLLOWS
12 )

13 ’ NsQ WAIT FOR CLOCK OVERFLOW

14 ’ Nm1{ WAIT FOR 8T #1 T0 FIRE
L) } N®2 WAIT FOR N=@ OR N=mi

17 ’

18 Q04de WAITH ' JENTRY POINT TO PROCESSOR
19 00442 912765 Moy BMAXC+d,T3(RS) sFOR LIMIT TESTS ON N

0000024’

P00Q62

20 004SQ@ 204737 JSR PC,08POLENT 1ENTER POLISH MODE AND CMECK
0000706

21 ' FOR ENOUGH AREA TO WORK
22 ] WITH AND THAT FIRST TOKEN
23 ] IS INDEED A LEFT PARENS,
24 P04S4 00VER06 +GETNUM IGET "NV
25 004dSe 00020206 +INTST JINTEGERIZE 7Y
26 00460 0GQUGR" ' *2 JLEAVE POLISH MODE
27 20462 926527 od 1 FAC2(RS),#2 IN>2 ALWAYS RETURNS IMMEDIATELY

Qoveue

ov0p0e

28 Q9G472 1081015 BMI WAITY
29 90472 812792 Moy BCKSTFG,R2 )ADDRESS OF CLOCK/ST FLAG

000012°

30 00476 216500 MOV FAC2(RS),R0 JGET ®N®

geoode
31 00502 901412 BEQ WAITY N1 MEANS CLOCK OVERFLOW
32 90594 @@S202 INC. R2 JASSUME ST FOR NOW
33 00506 226000 ROR R JNsy MEANS ST OVERFLONW
34 20510 103407 8cs WAITH
3S 20512 285767 WAIT3Ip TST CKSTFG IN8Q MEANS ST OR CLOCK OVERFLONW

177274

36 20516 PBL77S BEQ WALITY
37 205202 Q05067 CLR CKSTFG JCLEAR ALL FLAGS NOW

177266
38 30524 000137 WAITU:T JMP O#CKRPAR JCHECK NEXT TOKEN EQUAL TO A

20000206

39 } RIGHT PARENS AND RETURN TO
49 ’ THE BASIC INTERPRETER,
41 00532 105712 wAITis TSTB (R2) INAIT POR SPECIFIED FLAG ONLY
42 98532 g@i776 BEG WAITY
43 22534 195912 CLRB (R2) JCLEAR FLAG FOR NEXT TIME
44 20536 2007172 BR wALITY
4s ’
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! ' +SBTTL LPS CLOCK INTERRUPT ROUTINE
e )
3 J0PC0000000000000000000000000000000000000000000000000000000000

4 ’
s 3 LPS CLOCK INTERRUPT ROUTINE

6 )
7 000540 CXLINTS
8 900540 PRUYI? J PC,eNREGSAY JSAVE R®, R2, AND R3 ON STACK

2000006 |
9 900544 212700 MOV #CKSTFG,R0 )SET ST/CLOCK FLAG

TITIvL

10 20552 185737 TSTB es_PSCKS JWAS THIS A CLOCK OVERFLOW?
0000006

11 90554 100401 BMI cLKO JYEST SET CLOCK FLAG
12 20556 805200 INC T . JSET 8T FLAG
13 20568 152710 CLK@1 BISB #1,(RE) JSET APPROPRIATE FLAG

900001

14 00Sed 232737 BIT #1400, #SLPSCKS MODE ZERQ OPERATION?

001400

0000006

1S 29572 001003 BNE CLKa JNO
16 90574 242737 sIc #1717,08LPSCKS YESy DISABLE CLOCK THEN

201717

0000006

17 22602 185767 CLK4s TSTB WISTON JHIST OPERATION IN PROGRESS?
90000086

18 20606 001413 BEQ cLKY JNOt TEST DRS THEN
19 20610 913703 MOV #SLPSPB,R3 JREAD PRESET/BUFFER REGISTER

0000006

20 20614 016792 MOV HSTBUF,R2 JGET HIST BUFFER ADDRESS
177170

21 00620 004737 JSR PC,ONSTODAT JSTORE DATA IN USER’S BUFFER

2000006

22 00624 205367 oec HSTNPT JALL POINTS TAKEN?
177156

23 20632 001002 BNE cLKY JNO

24 90632 105067 CLRB HISTON JCLEAR HIST DONE FLAG

0000006

25 00636 185737 CLK1y TSTB #WORSON JORS OPERATON IN PROGRESS?
2000006

26 00642 100023 8Pl CLK2 INOT EXIT |
27 90644 052737 8IS #2,08LPSORS JREAD DIGITAL INPUT REGISTER

000002

0000006

28 20652 913703 MOV PHLPSDIB,R3
00002006

29 00656 195737 TSTS ewBCDON JCONVERT TO 8CO?
0000006

30 00662 001002 BNE CLKS INO§ TREAT AS A PURE BINARY NUMBER
31 00664 204737 JSR PC,##CONBCD JCONVERT TO BCO

9200006

32 20670 213702 CLK3t MOV P4DRSBUF,R2 JGET ORS BUFFER ADORESS
0000006

33 00674 204737 JOR PC,O88TODAT JSTORE DATA IN USER’S BUFFER -
0000006 N

34 90700 POS337 DEC ONDRSNPT JALL POINTS TAKEN '}\\’
3000006 

‘
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35 20704 001802 BNE CLK2 INO
36 20706 195037 CLRB OWDRSON JCLEAR DRS DONE FLAG

A 2000006

37 20712 900137 CLK21 JMP #NRESTOR JRESTORE REGISTERS AND EXIT
2000006

38 '
39 000001’ «END JEND OF MODULE #2
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SYMBOL TABLE

BAD 5

BUFRESSs

CKLINY

CKRPAR=

CLKY
cLK4

DRSBUF=

END .

ERBUF =

geev10
takvan G

220S4eR
tanean G

000636R

@20602R

rastnn

020092
axnann G

axwwan O

Y

POR3IS6R
' 22T)

' T131TL)

' 2k211)

RRERAR

RANRAR

8000Q0R

D
O
O
O
O

PC sX0ev0e?

Ps s

RESTORs

RTSON =

R{SAVEsm

177776
eakene G

wanwan G

eeev4é

R4 sX000004

SAVFACs

SETCHY

tantnn

9BRR2T74R

sSpP sX000006

STODATs

TABLE =

WALIT

WAITG

$POLSHs=

+RPAR =

o ABS,

rhnnnw G

sanvun G

COBUY2RG

2005S24R

sankwn G

axoknn G

pooeoo

200716

ERRORS DETECTED:
FREE CORE: 18167

LPIs PSR

LPS3 Voi-01

D
N
N

 
E
 
N

RTei{l MACRO VMO32=09 1620CT=74 G2180138 PAGE 9+

BCOON & waaswn § BEG = 900000

CXCMGNE wawwee § CXCOMAR sansan G
CKLIP = sunnaw § CKLIVAS nannes §

CKSTFG 0Q08012R CLKO 000560R

cLK2 80Q712R CLK3 200670R

CONBCD® anwnnn G OEL s Q00912
ORSNPTs asnsxw DRSON 8 waswen §

ENTERPE waennr G ERARG 000352R
ERNOR ® wannan 6 ERRARGE wwawan §

ERRSYNE wennnn 6 EVAL & ®awaws G

FAC2 = 0200042 PLOAT & wnswne G
GET s 000006 GETADDS wwawnen §
GETDATS sunnawn § GETNUMS ssasan §
GETVARE wanene § HIST B00366RG
HSTBUF 000010R HSTNPT (Q0000Q6R

INTST &8 sanwean G LPSCKSE wawnanan 6

LPSDRSs awanan § LPSPB = waenen §

NARRAYS wnanwnen G NUMSGNE annwnse §

POLENTS awnsnse G POLRET= Q00134

pPUT s 000004 REGSAVE sawnan §

RESTR2s ennwnasn § RETURN® 9920207

RO =X000000 R{ sX200001

R 8%X0008002 R3 8X000003

RS sX030020S SAVER2E awwntan §

SAVINTS awnnwan § SETC 200152RG

SETR PCROL URG SETRY 0801 34R

$S{8AVs 200024 $328AVs Q28026
STORXTS swnwan § STOVARS wnawnss §

T3 5 200062 VARSAVs Q00822

WAITHY 220530R WAITS 0090S12R
$IR B annwan SMLR & n2uanne

«COMMAS axrean § cLPAR & neenan G

0ea

201

2

« WORDS
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+TITLE LPS3 V@te2y
1SBTTL LPS MODULE #3

DEC={1=LBEXA=BelA4 BASIC KERNEL V0@2+3\

COPYRIGHT (C) 1973,1974

DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS 217S4

THE INFORMATION IN THIS DOCUMENT IS8 SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS DOCUMENT,

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND

CAN BE COPIED (WITH INCLUSION OF DEC’S COPYRIGHT
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«S8TTL CONTENTS OF MODULE #3 .

THE FOLLOWING COMMAND PROCESSORS EXIST IN THIS MOOULE:

DIR

OOR

ORS

REL

RT={] MACRO VMO2-029 16=0CT=74 22102311 PAGE 3

+SBTTL PROGRAM GLOBALS .

GLOBALS REQUIRED FOR COMMUNICATION WITH THE BASIC
INTREPRETER,

-
 
e
 
W
 
w
e
 
s

+GLOBL ERRPOL,ERRSYN,ERRARG

oGLOBL EVAL,GETVAR,STOVAR

oGLOBL NUMSGN, ,LPAR
!
) GLOBALS REQUIRED FOR COMMUNICATIONS WITH THE VARIOUS
y LPS MODULES,

)
eGLOBL TABLE,NARRAY,FLOAT

+GLOBL POLENT,GETADD,GETNUM
+GLOBL CKCMGN, INTST,GETY
+GLOBL GETBUF,REGSAV,ERNOR

+GLOBL STORXT,CKRPAR,ERBUF
«GLOBL CKCOMA,ENTERP,STODAT
«6LOBL GETDAT,RTSON,DRSON
«GLOBL SAVER2,SAVFAC,RESTR2
+GLOBL RESTOR,HISTON,BCDON
oGLOBL CONBCD,BUFRES,DRSNPT -
+GLOBL SAVINT,DRSBUF

: GLOBALS REQUIRED FOR COMMAND PROCESSORS
’ +GLOBL OIR,DOR,DRS,REL

: GLOBALS FOR DEVICE ADORESSES
+GLOBL LPSDRS,LPSDIB,LPSDOR

!

} GLOBALS FOR INTERRUPY PRIORITY AND VECTOR ADRESS,
+GLOBL DRSIVA,DRSIP
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é ) oSOTTL REGISTER ASSIGNMENTS AND EQUATES
’

b ) 000000 RQ s X2
4 pogedl Rt s 3

S 200002 R ] %Xe

6 200003 R3 s X3

7 go2QR4d R4 s X4

8 280005 RS s XS

9 geoQ06 SP ] X6

19 goea07 PC s X7

11 )
12 3 GENERAL EQUATES

i3 3

14 177776 PS s .2 jPS » PROCESSOR 3TATUS wWORD
15 200207 RETURN = 207 1207 s RTS PC
16 000134 POLRET = i34 1134 &8 JMP O(RU)»

17 )
18 ) BASIC USER’S EQUATES

19 )

20 000022 VARSAV = 22 JVAR SAVE FOR ASSIGNMENT
el 200024 SS1SAV = ed 1883 SAVE FOR ASSIGNMENY

22 000026 §S28AV = 26 1882 SAVE FOR ASSIGNMENT
23 000040 FACH s 49 . JHIGH ORDER FLOATING VALUE

24 g@0eue FACZ2 s 42 sLOW ORDER FLOATING VALUE

25 p020@56 11 ) S6 JSHORT TERM TEMPORARY

26 P000960 T2 s 60 : JSHORT TERM TEMPORARY
27 Peve6e T3 s 62 JSHORT TERM TEMPORARY

28 J

29 )y BUFFER DESCRIPTOR EQUATES

30 !

31 220000 BEG s 2 » JOFFSET TO BEGINNING OF BUFFER POINTER
32 000002 END 2 2 JOFFSET TO END OF BUFFER POINTER
33 000004 PUT 3 4 JOFFSET TO PUT DATA POINTER
34 200006 GET s 6 JOFFSET TO GEY DATA POINTER
3s 000Q10 BAD s {0 1OFFSET TO BAD DATA FLAG
36 pooeeie DEL s 12 JOFFSEY TO DISPLAY DELTA X

Y )

38 ) LIMIT TEST

39 )
40 20000 177777 MAXD: + WORD 1777717 165535
4y 00002 200002 MAXR +WORD 2 12

42 !

LPS3 voi=04 RTm1§{ MACRO VMQ2e09 16-0CTe74 221021311 PAGE S

{ ! «SBTTL "DIR®TM COMMAND PROCESSOR

2 '
3 10000000000000000000000000000000000000000000000000000000000000

4 ?
S § "DIR"TM COMMAND PROCESSOR

6 }
7 1 BASIC FORM;j CALL "DIRM(N,VAR,NEWCSR)

8 !

9 1PURPOSEY READ DIGITAL INPUT REGISTER, IF N=@, INPUT IS

10 ’ FOUR BCD DIGITS CONVERTED TO FLOATING POINT,

11 ) IF N#@, THEN THE BINARY RESULT READ FROM THE

12 ! REGISTER IS DIRECTLY CONVERTED TO A FLOATING
13 ! POINT NUMBER, THE REGISTER READ IS ACCOMe

14 ' PLISHED VIA AN "INTERNAL LOADTM REGUEST AND

1S $ DOES NOT RESPOND TO INTERRUPTS, THE RESULT IS

16 [ PLACED IN "VARTM, WHERE 2 <= VAR «m 65535,

17 ’

18 ! THE NEW CSR REGISTER SEYTING IS RETURNED IN NEWCSR,
{19 !
20 20004 DIRs JENTRY POINT TO PROCESSOR
21 00004 004737 JSR PC,88POLENY 1ENTER POLISH MODE AND CHECK

72200006

22 } FOR ENOUGH AREA TO WORK

23 3 WITH AND THAT FIRST TOKEN

24 ' IS INDEED A LEFT PARENS,

25 20210 0OrQROG +GETNUM JGET *N" IN COMMAND

2b 20012 p00QAOG +SAVFAC )SAVE FAC ON STACK

27 30014 PROPORG +CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA
28 00016 ¢000006 +GETY JCALCULATE AODDRESS OF "VAR"

29 00020 2000006 +CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA
312 20022 20Deed’ o2 sLEAVE POLISH MODE

31 29@24 2527137 BIS #2,04_ PSDRS JISSUE AN INPUT LOAD COMMAND
poegae

©¥e00006 :
32 000@32 213703 MOV en_ PSDIB,R3 JREAD DIGITAL INPUT REGISTER

0000006

33 202036 252626 818 (SP)e,(SP)+ JWAS Ns@? (I,E, READ BCDT)

34 00060 Q01002 BNE DIRY JNC3 READ STRAIGHT BINARY

1S 20Q@42 Q04767 JSR PC,CONBCOD JCONVERT BCD TO BINARY
ga0g0a6

36 p00d6 2@4TI7 DIRL JSR PC,o0uFLOAT )FLOAT RESULT
9008006

37 20052 2047137 JSR PC,ouSTOVAR JSTORE RESULT IN "VAR®
2000086

38 2g056 204737 JSR PC/)PsENTERP 1GET AODDRESS WHERE STATUS REGISTER
002006

39 pe062 20020006 +GETY ] WILL END UP,
49 20064 DIR2:

41 00864 213703 MOV ou _PSDRS,R3 1GET STATUS REGISTER

po0eeeG .

42 ager9 DIR3:

43 20079 2047YV7 JSR PCoouFLOAT )FLOAT IT

soevees

44 20074 200137 JMP O#STORXT 1STORE RESULT, CHECK LAST TOKEN EQUAL

200e0os

45 } TO A RIGHT PARENS AND RETURN

46 ) TO THE BASIC INTERPRETER,

37
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LPS3 Veledy

O
V
W
N
E
 
N

o100

vetee

92106

e0112

pel1d

goile

go120

28122

02124

eg126

e0132

90134

00136

eg14e

00144

gei5e

20154

@156

20162

212765

oveee0’

peegese

204737

go0e02G

0000006

e0eee0s

0000006

pooaeec

geeeeec

epey2e’

216503

goeode

952626

o100l

050337

0000006

0Q0uoe

940337

2000006

004737

poeeoeG

peee0es

0137023

2000006

evo167

177702
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’ o3BTTL "DORTM COMMAND PROCESSOR

!
100000000000 00000000000000000000000000000000000000000000000000

"DOR®TM COMMAND PROCESSOR

BASIC FORM3 CALL "DOR"TM(M,N,NEWDOR)

PURPOSE: WRITE DIGITAL OUTPUT REGISTER, SELECTED BITS IN

THE REGISTER MAY BE SET OR CLEARED, IF Mm@, SET

BITS IN REGISTER, IF Mm@, CLEAR BITS IN

REGISTER, "N" 1S THE BIT PATTERN TO0 SET OR CLEAR,
THE NEW RESULT IN THE REGISTER 18 RETURNED AS A

FLOATING POINT NUMBER IN NEWDOR,

(
,
-
‘
-
“
‘
-
‘
-
-
‘

OR3 JENTRY POINT T0 PROCESSOR
MOV #MAXD, T3(RS) JFOR LIMIT TEST OF ®#N®

JSR PC,®#POLENT JENTER POLISH MODE AND CMECK

’ FOR ENOUGH AREA TO WORK

y WITH AND THAT FIRST TOKEN

y 18 INDEED A LEFT PARENS,
+GETNUM §GET "M® IN COMMAND

+SAVFAC §SAVE FAC ON STACK
+CKCMGN JCHECK NEXT TOKEN EQUAL TO A

SINTST ' COMMA AND GET *N® IN COMMAND,

’ INTEGERIZE RESULT AND TEST
! €6551S,

+CKCOMA JCHECK NEXT TOKEN EQUALTO A COMMA

Y] tLEAVE IN POLISH MODE
MOV FAC2(RS),R3 JGET "N®

8IS (SPYe, (SP) s yMs@? (1,E, SET BITS IN REGISTER?)
BNE DORY JBNE MEANS CLEAR BITS

818 R3,#8LPSOOR JBEQ MEANS SET BITS

B8R DOR2
DORts BIC R3,04LPSDOR JCLEAR BITS

DOR2s JSR PC, PENTERP JGET ADDRESS OF NEWDOR

+GETYV

MOV o8 PSDOR,R3 JRETURN NEW OUTPUT REGISTER SETTING

JMP DIR3 ' AND CLEANUP,

Ho
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; ) ' 38TTL "DRSTM COMMAND PROCESSOR

}

3 10000000000000000000000000000000000000000000000000000000000000

4 }
S y "DRS" COMMAND PROCESSOR

6 '
7 )} BASIC FORM) CALL "DRS"(BUF,MODE,NPTS,M, NENCSR)

8 '
9 ) PURPOSES OIGITAL READOUT SAMPLING, SAMPLES THE DIGITAL

10 [} INPUT REGISTER IN A SIMILAR FASHION AS THE
11 ] RTS FUNCTION, WHEN Mm@, EACHM TIME THE CLOCK

12 ] FIRES (OR 3T, WHICH CAN TRIGGER THE CLOCK),

13 ' THE DIGITAL INPUT REGISTER IS READ, POSSIBLY
14 ’ CONVERTED FROM BCD TO BINARY (DEPENDING ON THE
15 ’ "MODE®), AND STORED IN THE CIRCULAR BUFFER BUF,

16 [} THE CIRCULAR BUFFER POINTERS ARE INITIALLY RESET
17 ’ BEFORE THE SAMPLING OPERATION BEGINS,

18 ) ’

19 ' IF THE DRS 18 NOT CLOCK DRIVEN, M<>»@, IT MAY BE
20 ’ ORIVEN BY DIGITAL INPUTS, I.,E, WHENEVER A NEW

21 ’ VALUE 18 RECEIVED BY THE INPUT REGISTER, THE VALUE

gi ' I8 READ AND STORED IN THE BUFFER BUF,

H

24 ) IF THE "MODE"=@, THEN READ BCD OTHERWISE READ BINARY

2s 3 DIRECTLY, 1IF "NPTS®TM I8 GIVEN AS ZERO, DISABLE

26 ; THE SAMPLING,

27 )

28 $ THE NEW SETTING OF THE DIGITAL CONTROL STATUS

§9 ’ REGISTER 1S RETURNED IN NEWCSR,

2 !
3t 20166 DRSS ‘ JENTRY POINT YO PROCESSOR
32 08166 0127137 MOV SORSINT,0sDRSIVA JINT, ENTRY POINT,

povude?

0000006

33 20174 212737 MOV $200,08DRS 1P JAND PRIORITY,

gooee0

0000006 ,

34 00202 212765 MOV #MAXD, T3(RS) gJFOR LIMIT CHECKS ON "NPTSY®

pooeoR’

pooose

35 20210 105037 CLRB O¥ORSON )STOP ANY PREVIOUS DRS OPERATION

70200826

36 20214 Q42737 8IC #100,08_ PSDRS

go0100

00000006

37 00222 004737 JER PC,0uPOLENT JENTER POLISH MODE AND CHECK

00000286

38 ) FOR ENOUGH AREA TO WORK

39 ’ WITH AND THAT FIRST TOKEN

40 ' I8 INDEED A LEFT PARENS

43 00226 0000006 +GETBUF JGET BUFFER ADODRESS FROM COMMAND STRING

42 ] AND CHECK IT AGAINST THE

43 ) DEFINITION TABLE,

44 00230 2000006 +BUFRES JRESEY BUFFER POINTERS .

4S 00232 0000086 +SAVERZ JSAVE R2 ON STACK SINCE IT HAS THE

46 )

47 29234 00000206 +CKCMGN

BUFFER DESCRIPTOR ADDRESS,

JGET "MODETM AND SAVE ON STACK

LPS3 veie-odt RTei1 MACRO YMQ2-09 16=20CT=74 32102111 PAGE T+

48 PR236 2000006 *SAVFAC
49 00240 Q900006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

Se ' AND GET NPTS AND INTEGERIZE

Si 90242 0002206 ¢INTSTY ’ MAX ALLOWABLE NBR POINTS IS

52 ) 655135,

S3 00244 Q0000206 +SAVINT §SAVE NPTS AS AN INTEGER ON THE STACK

S4 00246 P0REBRG +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA AND

55 ' GET "Mw,
S5S6 20250 0020006 +SAVFAC JSAVE IT ON THE STACK

ST 00252 0000006 +CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA

S8 20254 Q000006 +GETY 1GET VARIABLE ADDRESS OF NENWCSR

59 00256 0200260’ *e - JLEAVE POLISN MODE

60 00260 052626 BIS (SP)+,(8P)¢ tM=2?

61 00262 001403 BEGQ DRSO} 1YESy ORS IS CLOCK DRIVEN

62 00264 112700 MOv8 #1,R0Q JSET ORSON ON EXIT EQUAL TO PLUS NONe

edeeat

63 00270 Q00402 BR ORSQ@2 ) ZERQ VALVE,

64 PR272 ¢12700 DRSB1: MOV #={,R0 yM#9, SET DRS ON EXIT EQUAL TO NEGATIVE

17777117

65 ’ NONeZERQO VALUE INDICATING DIGITAL

66 ) INPUT LOADING,

67 20276 012667 DRS@2% MOV (SP)+,DRSNPT JNBR OF POINTS TO TAKE

2000006

68 20302 201420 8EQ ORS2S "~ 9IF ZERO, DISABLE SAMPLING

69 00304 105037 CLRB ¢s8CDON JASSUME BCD MODE

2vee206

70 20310 252626 8IS (SP)+,(3P)¢ )GET MODE (BCOD/BINARY)

71 28312 @042 BEQ DRSO3 18CD

72 20314 105237 INCB ##8CDON JREAD BINARY

eo0pees

73 202320 0212667 DRS@3: MOV (SP)e+,0RSBUF 1SAVE BUFFER DESCRIPTOR ADORESS

0202906

T4 20324 {1p@d7 MOV RQ,#8DRSON - 18ET DRS OPERATION GOING

0000006

75 00330 100403 BMI DRSQ4 sCLOCK DRIVEN?

76 20332 0252737 8IS #100,08_ PSDRS 1YEST ENABLE INPUT INTERRUPT ENABLE

- 00000

2000006

77 Q0342 0200167 DRSQ4Y JMP DIRR JRETURN STATUS REGISTER TO CALLER

' 177520 .
78 29344 P62706 DRSOST ADD $6,8P $CLEAN UP STACK

e0eede

79 Q20350 0200773 BR DRSOG4 JRETURN STATUS REGISTER TO CALLER

89 ]

Y
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{ ] «88TTL "REL"TM COMMAND PROCESSOR

2 ’ ®
3 10000000000000000000000000000000008000000000000000000000000000

4 ’
S 1 "REL"TM COMMAND PROCESSOR

6 ’
7 ) BASIC FORM CALL "REL"(S,DIR)
8 ] ,
9 3 PURPOSEs CLOSE OR OPEN RELAY "S", THE COMMAND OPENS RELAY

10 ’ "S% (S = § OR 2) IF *DIR" 18 EQUAL TO ZERO,
11 ) OTHERWISE IT CLOSES 1T,

ie )
13 2%03Se REL1 JENTRY POINT TO PROCESSOR
14 20352 812765 MOV #MAXR, T3({RS) JFOR LIMIT CHECK ON "8®

g00002°

000062

1S 20360 004767 JOR PC,POLENT JENTER POLISH MODE AND CHECK

2000006
16 ] FOR ENOUGH AREA TO WORK

17 3 WITH AND THAT FIRST TOKEN

18 IS INDEEDA LEFT PARENS,
19 00364 0002006 +GETNUM 16!T NUMERIC FROM COMMAND ("8")
20 20366 0000006 +INTST JINTEGERIZE AND TEST <=2
¢1 00370 0000006 +SAVINT §SAVE "8® ON THE 8TACK

€2 00372 0000006 +CKCMGN JCHECKX NEXT TOKEN EQUAL TO A COMMA

a3 ) AND GET NEXT NUMERIC FROM

el ] COMMAND STRING,
2% 0200374 090376° Y] ILEAVE POLISH MODE
26 00376 212703 MOV SLPSDRS,R3 JADDRESS OF LPS DIGITAL /0

0000006 ,

27 [] STATUS REGISTER,
28 20402 012602 MOV (SP)+,R2 JGET RELAY NUMBER (*8*)
29 204904 203416 8LE ERARG 1ARG ERRORs RELAY NUMBER NOT { OR 2
30 20406 206002 ROR R2

31 00410 103401 B8CS RELY JRELAY #i SELECTED
32 20412 005203 INC R3 ;RELAY 823 POINT TO LEFT BYTE IN

33 STATUS REGISTER
34 29434 856565 RELLS 3¢ ] FAC!(RS)o!ACI(RS) 18ET OR CLEAR PLAG?

000042

200040

3% 00422 001403 BEQ REL3 1CLEAR

36 20024 152713 8138 #1,(R3) 1SET RELAY #gn
020001

37 00430 000402 B8R RELZ
38 00432 142713 RELI: 344 ] #1,(R3) JRESEY RELAY "$8»

"I I'M

39 20436 0090137 REL2: JMp OSCKRPAR JMAKE SURE LAST TOKEN I8 A ")
90009086

40 ) AND RETURN TO THE BASIC
'} ] INTERPRETER,
42 00442 200137 ERARG: JwmP OHERRARG JARG ERROR

2000006

43 '
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) ) oSBTTL DRS INTERRUPT ROUTINE
2 '
3 ) 000000OOQOOOOOQOOOOOOOOOOOOOO00000000000000000000000000.00000

4 )
S ) ORS INTERRUPT ROUTINE

6 ’
7 200446 DRSINT;

8 ov0uUus PORLTYY JSR PC,08REGSAY )SAVE RO, R2, AND R3 ON STACK
PB0Q006

9 200452 213703 MOV o8 PSDIB,R3 JREAD DIGITAL INPUT REGISTER

0000006 ’

19 20uSée 105737 TST8 O#DRSON JORS OPERATION IN PROGRESS?
2000006 .

11 20462 203414 BLE ORS4 INOt DISABLE INTERRUPTS AND EXIT
1e 08464 1025737 7878 o8BCDON JCONVERT T0 B8CD?

2200006

13 00470 001002 8NE ORS1{ JNO1 TREAT AS A PURE BINARY NUMBER
14 20472 004787 J3R PC,CONBCD sCONVERT BCD TO BINARY

0200006

1S 29476 016702 DRSS MoV DRSBUF,R2 1STORE DATA IN USER’S BUFFER
2000006

16 20502 004737 JSR PC,08STODAT
0000006

17 20506 0205367 " DEC DRSNPT JALL POINTS TAKEN?
00000086

18 905§2 veloea? BNE DRS2 INO

19 208514 {05037 DRS4y CLRB O¥DRSON JCLEAR DRSON DONE FLAG
00000006

20 00520 042737 BIC #100,08 PSDRS 1DISABLE DIR INTERRUPT ENABLE
gop1e0

2000006

21 20526 200137 DRS3: JMp OWRESTOR JRESTORE REGISTERS AND EXIT
2evee06

22 90532 052737 DRS21: 81s ¥100,08 PIDRS IRE=ENABLE INTERRUPT ENABLE BIT
0201020

2000006

23 00542 200772 B8R DRS3 JRESTORE REGISTERS AND EX1T
24 '
25 o00001Y "’ «END JEND OF MODULE #3}

H &



LPS3 Vvaie=o01
SYMBOL TABLE

8AD s

BUFRES=

CKRPARS

RESTRZ2s

002010
savann 5

havens G

BOO0QURG

goBe7TeR

PO01SOR

PO0BUY6R

wknnne G

@O0276R

P8034uR

200526R
ARRARN

' T]

‘Y2132

200042
‘32222)

'S211})

Y2228

‘223112

000000R

kavvan 0

209134
taRnen

PeOU3LR

anknnw

O
O
 
O
O
s

RO sXgo0ee0

R3 sX000003

SAVER?2m AABRAW

sP 2X000006

STODATs

TABLE =

T3 s

NRRAAR

000062
rRARRD

gogeoe

eesS4e

G

wRRtan G

]

G

ERRORS DETECTED:
FREE COREs 17926, WORDS

LPS3,LPisLPS3

LPS4 VOi=02}

O
 
®
 
D
N

 
E
W
N
e
e

RTel] MACRO VMQ2«Q29 16=0CT=74 B2102311 PAGE 9¢

BCOON 8 #nwwnan 8EC s g@00a0
CKCMGNE awnesa § CKXCOMAR areunan G

CONBCDS asxsanr G DEL s g0Qaie
DIRY 800046R DIRZ 200864R

DOR 080100RG DORY 8001 44R

DRS 0001 66RG DRSBUFE wswsses §

DRSIP 3 awanan § DRSIVAE axnans §

ORSON ® wawwnn § DRSO 200272R
DRSOB3 @00320R DRSQ4 000340R

DRS1Y 200476R ORS2 202532R
ORS4 000514R END s 000002
ERARG 200442R ERBUF = sewnawn §
ERRARGS awswnar § ERRPOLS nunsaw §

EVAL & wannan § FACY = 000040

FLOAT = anteae G GEY s 000006

GETBUFS anxwaaw § GETDATE awwwan §
GETV B waxtwan § GETVARS snnwan 6

INT 8 skanan INTST = sasnan §

LPSOORS asxanan G LPSDRS® ananse G

MAXR 200002R NARRAYS annsan §

PC #X002007 POLENTS »aneuw
Ps B 177776 PUTY s 200904
REL 220352R6G RELY 00041 4R
REL3 008432R RESTORS wsawnsne §

RETURNa 20902087 RTSON 8 ssenan §

R1 8%200001} Re ax009092
R4 sX000004 RS 8X00000%

SAVFACE anawawn SAVINTS auanen G

§818AVe 020024 $82SAVs 200026
STORXT® anunan § STOVARE wrenan G

T1 s 200086 Te s 0000260

VARSAVE Q00022 sCOMMAS weunann

¢RPAR & anuwen §

200

201

RTeif{ MACRO VMD2=09 1620CTe74 02103131 PAGE 1

oTITLE PS4 VOiedi
1.SBYTL LPS MODULE #4
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RTe1] MACRO VME2=09

}

J

)

)

) CLRO
’ PUTD

’ 3¢]

’ FSH

'} pxy

’

o SBTTL CONTENTS OF MODULE %4

THE FOLLOWING COMMAND PROCESSORS EXIST IN THIS MODULE:

RTeiy MACRO VMO2=09

38TTL

INTREPRETER,

o GLOBL
' GLOBL

LPS MODULES,

-
 
u
h
 
e

+ GLOBL
+GLOBL

'
) GLOBALS REQUIRED FOR COMMAND PROCESSORS

«GLOBL CLRO,PUTD,DIS8,FSH,DXY

PROGRAM GLOBALS

GLOBALS REQUIRED FOR COMMUNICATION WITH THE BASIC

ERRPDL,ERRSYN, ERRARG
EVAL,GETVAR,STOVAR

INT, ,COMMA, ,RPAR

NUMSGN, ,LPAR, SIR

SMLR,3SDVR, SPOLSH

DISPLY

GLOBALS REQUIRED FOR COMMUNICATIONS WITH THE VARIOUS

TABLE,NARRAY,FLOAT
POLENT,GETADD,)GETNUM

CKCMGN, INTST,GETY

GETBUF ,REGSAV,ERNOR

STORXT,CKRPAR,ERBUF

CKCOMA,ENTERP,STODAT

GETOAT,RTSON,DRSON

SAVER2,SAVFAC,RESTR

RESTOR,HISTON,BCOON

CONBCD,BUFRES,DRSNPTY

SAVINT

)

3 GLOBALS FOR DEVICE ADDRESSES

o 6LOBL

'

1GLOBALS FOR INTERRUPT VECTOR AND PRIORITY,

LPDISS,LPOISX,LPDISY

+GLOBL LPSIVA,LPSIP

16=0CT=74 02183138 PAGE 2

16=0CT=74 02103331 PAGE 3



LPS4 VOie=04

!
2

3 oeogae

4 oeee0!

S 000092

6 000003

7 eeceod

8 000005

9 oeeeaes

10 00007

11

1e

13
14 1777176

15 go0207

{6 00034

17

18
19

20 peee’2

21 000024

22 paeo2e

23 pooo4e

24 o004

3 oeoedd

26 goovede

r4 200050

28 eeeese

29 ogease

30 000060

31 I LY

32

33

34

35 900000

36 goeeRe

37 000004

38 000006

39 coeel1o

4o ooee1e

41

LPS4 V@i=0}

{

2

3

4 goegoe

5 eoeeae

)

7 -goeaed

8 000006

9 geeaie

10 00012

1 geeaid

12 080915

13 voeoie
14 000020

15 o00e2e

16 goepld

17 goeoee

18
19

20

21

22 00000 200000

20002 000000

20004 0200000

20006 00@000

00010 000000

20012 000Q0D

23 00014 poUQRR

paoié6 000000

20022 000000

09A22 0@Qwee0

20024 000000

22026 200000

24

25

26

27 90032 ¢0eee0

20032 ¢0ego00

00034 000000

22036 BCGVRO0O

00040 Qo000

20042 200000

28 00044 000900

00a46 Q00P00

20050 oQegne

22052 edeeq0

P0054 voveae

90056 PQ0Q@AQ

29

3o

31

32 200608 c¥7777

33 20062 007777

34 2064 177717

35

RT={1 MACRO VM@2e029 1620CT=74 02103131 PAGE &

} o 38TTL REGISTER ASSIGNMENTS AND EQUATES
]

RO ] X0

R1 s 13

RE s X2

R3 ] X3

R4 ] X4

RS 3 XS

SP s Xé

PC s X7

}
3 GENERAL EQUATES _

}
PS s LT P8 = PROCESSOR STATUS WORD

RETURN = ee7 1287 = RTS PC
POLRET = 134 1134 » JMP O(RU)e

}

) BASIC USER’S EQUATES
; v

VARSAYV = ' r¥] JVAR SAVE FOR ASSIGNMENT
§818AY = r{ 1381 SAVE FOR ASSIGNMENT

§328AYV s 26 1882 SAVE FOR ASSIGNMENT

FACY ] 40 JHIGH ORDER PLOATING VALUE
FACR2 ] 42 tLOW ORDER PLOATING VALUE
RBSAVE = 44 JR@ SAVE LOCATION

RI1SAVE s 46 JRY SAVE LOCATION

R2SAVE = 1] JR2 SAVE LOCATION

R3ISAVE = S2 JR3 SAVE LOCATION

T s Sé JSHORT TERM TEMPORARY
T2 s 60 )SHORT TERM TEMPORARY

T3 s 62 )SHORT TERM TEMPORARY

)

} BUFFER DESCRIPTOR EQUATES

] .

BEG ] ] JOFFSET TO BEGINNING OF BUFFER POINTER

END ] 2 JOFFSET TO END OF BUFFER POINTER

PUT s 4 JOFFSET TO PUYT DATA POINTER

GEY s 6 JOFFSET TO GET DATA POINTER

BAD s 10 JOFFSET TO BAD DATA FLAG

DEL s 12 JOFFSET TO DISPLAY DELTA X

RTe1] MACRO VM@2=09

!

) DISPLAY TABLE EQGUATES

'

DSTY ] 2

DSTX 3 2

DPTY s 4

DPTX s 6

DINPTS = 10
DLNPTS = 19

DSw s 14
DSX s 1S

ONPTI s 16

DNPTR s 29

DISINC = 22
DENDY s 24

DENODX s 26

16=0CT=74 221083131 PAGE S

JBUFFER START ADDRESS FOR Y
JBUFFER START ADDRESS FOR X OR

! X PGSITION ON FACE OF CRT,
JBUFFER POINTER FOR Y

JBUFFER POINTER FOR X OR X INCREMENT
JNBR OF POINTS (TOTAL)
JNBR OF POINTS (RUNNING)
JOISPLAY ON/OFF SWITCH

JSWITCH FOR X INCREMENT OR X BUFFER

JINITIAL "N® (NBR OF POINTS PER CALL
JRUNNING VALUE FOR "N®

JY/(X) BUFFER INCREMENT ON DATA

JEND OF ARRAY Y

JEND OF ARRAY X

!

3 DISPLAY TABLE FOR "DISTM AND "DXY" COMMANDS

)
RESDIS: ,wWORD 0,9,0,0,0,2

« WORD 2,0,0,0,0,82

/

) DISPLAY TABLE FOR "FSH"TM COMMAND

)
NONRES: ,WORD 0,2,0,0,9,0

+WORD 2,2,0,0,8,80

]

1 LIMIY TESTS

!

MAXD3 + WORD 7717

MAXC1 +WORD 1717
MAXP «WORD 177777

!

14095

14095

165538



LPSa Vvoiedy RTei]l MACRO VYM@2-09 16=0CT=74 92193831 PAGE &

1 ; »3BTTL "CLRD"TM COMMAND PROCESSOR

2 ’
3 30000000000000000000.000000000000000000000000000000000000000‘0
4

5 ; "CLRD" COMMAND PROCESSOR

6 ’
7 7 BASIC FORM; CALL "CLRDTM(BUF,SIZE,SCALE)

8 ’
9 } PURPOSEs DEFINE DISPLAY BUFFER WAVING FIXED DELTA X VALUES,

1@ ’ “BUF" IS THE NAME OF THE BUFFER TO BE DISPLAYED,

11 ’ AND CONTAINS SINGLE WORD VALUES, VALUES WNICH

12 ' FALL IN THE RANGE 4Q9S > VALUE > @ ARE DI8=

13 ’ PLAYED WHILE VALUES OUTSIDE THIS ARE NOT,
14 ) THE "SIZE® OF THE BUFFER 18 THE NUMBER OF Y

1S ; POINTS TO DISPLAY AND MUST BE <= TO THE NUMBER
16 ) DEFINED IN THE USE AND DIM COMMANDS, THE DELTA X

17 ’ IS CALCULATED AS 4096/"SIZE"TM AND MAY BE FRACTIONAL,

18 )

19 ’ IF "SCALE® = 9, CLRD WILL SET ALL BUFFER VALUES
20 ' TO =1 (NON=DISPLAYABLE VALUES), 1IF “SCALE"TM DOES NOT

21 ) 8@, CLRD DOES NOT CLEAR THE ARRAY AND THE ORIGe

22 y INAL DATA I8 MULTIPLIED BY "SCALE", IN zxruea CASE, THME

23 ) PUTD POINTERS ARE RESET TO POINT TO THE .

26 ' BEGINNING OF THE ARRAY, DATA I8 ENTERED INTO rn:

25 ’ ARRAY THROUGH THE PUTD FUNCTION, HOWEVER, A

26 ’ CLRD MUST BE ISSUED BEFORE DATA IS INITIALLY

27 ) TRANSFERRED TO THE ARRAY,

28 )

29 ' A CLRD MUST BE ISSUED AT LEAST ONCE BEFORE

39 ' ISSUING THE PUTD, D18, OR FSH FUNCTIONS,

31 ’

32 00066 CLRD} JENTRY POINT TO PROCESSOR

33 20066 812765 MOV #MAXC, T3(RS) JFOR LIMIT TESTING OF . *SIZE"

P00062°

200062

34 30874 204737 JSR PC,08POLENT JENTER POLISH MODE AND CHECK

2900006

3% ’ FOR ENOUGH AREA TO WORK

36 ’ WITH AND THAT FIRST TOKEN

37 ) 1S INDEED A LEFT PARENS,

38 30100 2000006 *GETBUF JGET BUFFER ADDRESS FROM COMMAND STRING
39 ’ AND CHECK IT AGAINST THE
40 _ ’ DEPINITION TABLE,

41 00102 0000006 +BUFRES JRESET BUFFER POINTERS

42 00104 2000006 +SAVER2 1SAVE R2 ON THE STACK

43 00126 2000006 +CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

44 ) AND GET NUMERIC FROM COMMAND ("SIZE")
4S 20110 0000006 +INTST P INTERGIZE RESULT AND TEST <= 429S,

46 29112 00P0006G *SAVINT }SAVE "s1zg*

47 00114 0000006 sCKCMGN gCHECK NEXT TOKEN EQUAL TO A COMMA

48 ) AND GET NUMERIC FROM COMMAND ("MODE")
49 00116 3000006 SAVFAC §SAVE "SCALE" ON STACK

S0 90120 000122° b2 JLEAVE POLISH MODE

51 00122 912665 MOV (SP)e,T2(RS) JGET "SCALETM AND SAVE 7

900060

52 90126 012665 MOV (SP)e,T1(RS)

200056

LPS4 v@ie=dl RTei] MACRO VMO2@9 16=0CT=74 22303134 PAGE 6+

53 20132 012620 MOY (8P)+,RQ JGET "SIZETM
54 20134 2034290 8LE CLRD® 1SIZE <s 0 IS ILLEGAL
S5 00136 212602 MOV (SP)e,R2 §JR2 POINTS TO BUFFER DESCRIPTOR ADORESS
S6 00140 911203 MOV (R2),R3 JGET START ADDRESS OF BUFFER
ST 008142 géaoos MOV no.nasAveznsy $SAVE RO THRU R3 FOR LATER USE

0044

58 20146 010165 MOV R1,R1SAVE(RS)

pee0us

S9 20152 210265 MOV R2,R2SAVE(RS)

202059

60 00156 810365 MOV R3,R3ISAVE(RS)
200052

61 00162 gé:a:: MOV END(R2),=(SP) CALCULATE SIZE OF BUFFER
0

62 90166 160316 sus R3, (SP) 1 (END ADORESS = BEGINNING ADDRESS)/2
63 00170 206216 e ASR (SP)
64 28172 220026 CMP RO, (SP)¢ J"SIZE® <= BUFFER SIZE?
6S 20174 @034R2 BLE CLROY JYEST CONTINUE
66 00176 280137 CLRODI JMP #SERNOR J"SIZE" TOO LARGE

0002006

67 20202 020027 CLRD1t CMP RO, #4096, 118 PSIZE" >s 4@96?
100080

:g 20206 103020 BMIS CLRO3 JYES:T SET DELTA X sy AND FRACTION

] 29,
70 30219 212746 MOV $4096,,=(3P) 14096 POINTS ON X SCALE OF SCOPE

210000

71 0214 004437 JSR R4, PuSPOLSH JICALCULATE (4@96,/"SIZE")a8,
2000006

72 90220 2000406 *SIR JFLOAT 4096,
73 29222 ¢004Le’ +PUSHRO JNOW PUT "SIZE® BACK ON STACK AND
74 ) FLOAT 1IT,
75 20224 2000006 *SIR

76 20226 2000006 +SOVR p(BUF SIZE/"SIZE")
77 @0230 @QeuTy’ +PUSHB JPUSH A FLOATING POINT 8, ON STACK
78 20232 022006 +SMLR ye8,
79 20234 PQ@u54’ +TRAFAC JTRANSFER RESULT TO THE FAC
80 20236 2900006 +INTST JINTEGERIZE RESULT IN FAC
8{ 0Q24@ p@L242’ Y] JLEAVE POLISH MOOE
82 20242 916500 MOV FAC2(RS),R0 $IF INCREMENT =29, SET =y

000Que

83 20246 201002 BNE CLRD2
84 20250 812700 CLRD31 MOV ¥8,,R0 JSET INCREMENT s{ (1%8, WITH A FRACTION

000010

85 ) OF 2ERO) '
86 20254 g;esgz CLRD2: MOV R2SAVE(RS),R2 )SAVE DELTA X FOR THMIS BUFFER

2059
87 20260 018062 MOV RO, DEL (R2)

oeeete
88 00264 g;:g:g MOV T2(RS), = (SP) JPUT "SCALETM FACTOR ON STACK

89 20270 216546 MOV TL(RS),=(SP)
. 274 ooaos;

® 00 ee00 BNE CLRD4 IF AN INTEG 4 é;91 08276 205726 187 (SP)e ' EGER, FLOAT RESULT L{
92 00300 P0OW4lY JSR R4, PH3POLBN JPLOAT "SCALETM FACTOR ‘

9000006
%3 00304 000Q0Q6 *SIR
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94 90306 200310° e JLEAVE POLISH MODE
95 00310 flégbag CLRD41 MOV 2(8P),=(8P) JSAVE A 2ND COPY OF "SCALE" ON

CIT1T

96 20314 816646 MOV 2(8P),=(SP) ’ THE 8TACK,

eeeoe2

97 90320 0081450 BEG CLROS J*SCALE® FACTOR WAS EQUAL TO ZERO,
98 ' CLEAR OUT ARRAY,

99 @322 gé;sgg MoV OR3ISAVE(RS),R3 pMULTIPLY DATA BY "SCALE"TM FACTOR

°

180 2326 ooavsvc JSR PC,ONFLOAT JFLOAT IF DATA IS 16 BITS,

eee0e0

101 0332 e;esag MOV FAC2(RS)y=(SP) jPUT DATA ON STACK IN STANDARD

20004

102 9336 axesa: MOV FACL(RS),=(SP) FLOATING POINT PORM,

20004

183 2342 po100S BNE CLRD? JOATA ALREADY FLOATED

184 9344 P@5726 78T (SP)+ JFLOAT NUMBER
105 Q346 004437 JSR R4y, 04SPOLSH

0000006

186 2352 0000006 +SIR
107 2354 202356’ b2
108 2356 012765 CLRD7T1 MOV #MAXP, T3(RS) JRESET INTEGER TEST

000064’

080062

109 9364 00U437? JSR R4, 0u3POLSH JENTER POLISH MODE

2020006

110 0370 0020006 #SMLR JMULTIPLY DATA BY "SCALE" FACTOR

111 9372 poeusa’ *TRAFAC JTRANSFER RESULT TO THE FAC

112 9374 p0o2@R0G +INTST JINTEGERIZE 1T
113 2376 000400° ' *2 JLEAVE POLISH MODE

114 2400 216575 CLROS: MOV FAC2(RS),#RISAVE(RS)) SAVE NEW DATA
goooue

200052

11S 0406 062765 ADD #2,RISAVE(RS) JPOINTS TO NEXT DATA POINT
geeeee

goQese

116 2414 216502 MOV R2SAVE(RS),R2 JARRAY DESCRIPTOR ADDRESS
gogose

117 2420 226562 CMP RISAVE(RS) ,END(R2) JEND OF ARRAY?
000052

@00002

118 Q426 121730 ) 8LOS CLRD4 JNO3 CONTINUE

119 0430 022626 cMP (SP)+,(SP)e 1CLEAN UP STACK

120 0432 016501 MOV R{SAVE(RS),RY JRESTORE R}

000246

121 2436 000137 JMP P#CKRPAR JMAKE SURE LAST TOKEN IS A ")" AND
2000006

12§ ] RETURN TO THE BASIC INTREPRETER,

12 }
124 2442 022626 CLRDS: CMmP (SP)e,(SP)¢ ) IGNORE *"SCALE"TM ON 8STACK

125 0444 212765 MOV #ei,FAC2(RS) 1SET DATA ELEMENT =mey (NON DISPLAYABLE)

177717

poooue

126 2452 p0@7%2 BR CLRDé

127 )

128 Q0454 012665 TRAFACSE MOV (SP)+,FACI(RS) pPOLISH ROUTINE TO TRANSFER STACK
peceoue

LPS4 VO1=01 RTe11 MACRO VM@2=09 16=0CT=74. 32103131 PAGE 6+

129 ) DATA TO FAC,

130 2460 012665 MOV (SP)+,FAC2(RS)

0000ue

131 2464 000134 POLRET JRETURN IN POLISH MODE
132 ’

133 Q466 Q16546 PUSHRAs MOV ROSAVE(RS),»(SP) jPOLISH ROUTINE TO PUSH ROSAVE (SIZE)
008044

134 ’ ON THE STACK,

135 @472 000134 POLRETY JRETURN IN POLISH MODE
136 }

137 Q474 016746 PUSHBI MOV FPBe42,=(SP) jPUSH FLOATING POINT 8, ON STACK
X112Y"

138 0508 216746 MOV FPB,«(SP)

peevae

139 2S04 o00t3d POLRET JRETURN IN POLISH MOOE
14e )

141 9506 041000 FPB} + WORD 941000,0

2510 @0gece

$1FLOATING POINT 8,

i
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20512

90512 012765

02064’

p00062

20529 wveu7Y7

90000006

29524 0020006

00526 000000G

20530 00000086

20532 2000006

99534 0000006

00536 200540’

90540 216503

ooepg4e

00544 204737

2000006

98559 200137
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! «SBTTL "PUTD" COMMAND PROCESSOR

!
10000000000000000000000000000000000000000000000000000000000000

!

) "PYUTD"TM COMMAND PROCESSOR

!

} BASIC FORMg

PURPOSE:T PUT

CALL "PUTD"(BUF,Y)

DATA POINT "Y" INTO BUF IN SEQUENTIAL OROER,

WHERE 65535 >s Y »s @, THIS FUNCTION DOES NOT

INITIATE A DISPLAY, BUT RATHER JUST ENTERS A

DATA POINT INTO THE SPECIFIED ARRAY,

JENTRY POINT TO PROCESSOR
MOV SMAXP,TI(RS) JIFOR LIMIT TESTING OF "Y*

JSR PC,PuPOLENT JENTER POLISH MODE AND CMECK

’ FOR ENOUGH AREA TO WORK

! WITH AND THAT FIRST TOKEN

' IS INOEED A LEFT PARENS,
*GETBUP pGET BUFFER ADORESS FROM COMMAND STRING

! AND CHECK IT AGAINST THE

! OEFINITION TYABLE,
+SAVER2 1SAVE R2 ON THE STACK
+CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA

’ AND GET NUMERIC FROM COMMAND ("Y%)
¢INTST PINTEGERIZE RESULT AND TEST <= 5535,
+REBTR JRESTORE RQ

ot JEXIT POLISH MODE

MOV FAC2(RS),R3 )STORE RESULT NOW

JSR PC,08STODAT-

JMP PH#CKRPAR fMAKE SURE LAST TOKEN 1S A ") AND

RTeii MACRO VMO2=09

! RETURN TO THE BASIC INTREPRETER,

16=0CT=74 32103331 PAGE 8

! : +88TTL "DIS®TM COMMAND PROCESSOR

!
J0000000000000000000000000000000000000000000000000000000000000

)

3 "DIS® COMMAND PROCESSOR

’

3 BASIC FORMy CALL "DIS®(BUF,N,1])
!

? PURPOSEs DISPLAY DATA FROM BUF WHENEVER BASIC IS IDLE, THE
) POINTS DISPLAYED START WITH THE NTH POINT IN
’ THE BUFFER AND PROCEED IN INCREMENTS OF I,

! IF Is1, CONSECUTIVE POINTS STARTING WITH THE NTH
! ONE IS DISPLAYED, IF I=2, EVERY OTHER POINT
) I8 DISPLAYED, ETC,,

]
@554 018 JENTRY POINT TO PROCESSOR

98554 812765 MOV 80181, T1(RS) JIRETURN PC FOR ARGUMENT PARSER

peesve’

oeease

20562 00S@65 CLR T2(RS) PINDICATE "DIS® ACTIVE
ogeae60

90566 000R167 JMP DISPAR INOW PARSE LINE
o@ea1eé

00572 412793 DIS1s MOV MRESDIS,R3 $SETUP DISPLAY TABLE
eoop00’

08576 904767 JSR PC,DSETUP

00ee70 -
80602 005723 TS8T (R3)+ JRISR3I+2
00604 212713 MOV #4,(R3) JASSUME 4 POINTS PER CALL TO

oQee0d

) DISPLAY ROUTINE
00612 912323 MOV (R3)+,(R3)¢
Q0612 leSlg MOV FAC2(RS),(R3) JGET Y INCREMENT BETWEEN CHANNELS

eeeod

20616 Q06313 ASL (R3) JCONVERT TO A WORD OFFSEY
20620 DIsS3s

00620 0627026 ADD R4,SP JCLEAN UP STACK
vodeed

o624 000137 JMp PUCKRPAR JMAKE SURE LAST TOKEN I8 A ")»
P0v020a6

y AND RETURN TO THE BASIC

' INTERPRETER,
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"FSH® COMMAND PROCESSOR
)
100000000000 00000000000000000000000000000000000000000000000000

IDENTICAL TO DIS EXCEPT THE DATA POINTS IN BUF ARE
DISPLAYED ONLY ONCE, THE NEXT BASIC STATEe
MENT IS THEN EXECUTED,

JENTRY POINT TO PROCESSOR

JRETURN PC FOR ARGUMENT PARSER

JINDICATE "FSH"TM ACTIVE

JNOW PARSE LINE

JSETUP DISPLAY TABLE

jR3aR3¢

$DISPLAY ENTIRE SWEEP ON EVERY CALL

' TO THE DISPLAY ROUTINE,

JGET Y INCREMENT BETWEEN CHANNELS

)CONVERT TO A WORD OFFSET

INOW FLASH UP A COMPLETE SWEEP

PGET Y INCREMENT BETWEEN CHANNELS,
! CLEAN UP STACK, DISPLAY DATaA,

' AND RETURN BACK TO THE BASIC

' INTERPRETER,

16=0CT=74 22103131 PAGE {0

"DXY* COMMAND PROCESSOR

!

JOCOP000000000000000000000000000000000000000000000000000000000

DISPLAY DATA FROM BUF1 AND BUF2, BUF1 AND BUF2
HAVE THE X AND Y VALUES RESPECTIVELY, NO DELTA
X 18 USED FROM THE CLRD, OTHERWISE
DXY IS IDENTICAL TO DIS AND FSH,

JENTRY PQINT TO PROCESSOR
JRETURN PC FOR ARGUMENT PARSER

P INDICATE "DXY® ACTIVE

INOW PARSE LINE

pSETUP DISPLAY TABLE

1SET D8X ACTIVE

JASSUME 4 POINTS PER CALL TO

] DISPLAY ROUTINE

JGET Y INCREMENT BETWEEN CWANNELS

pCONVERY TO A WORD OFFSEY
JGET X BUFFER DESCRIPTOR ADDRESS NOW

PEND ADDRESS OF ARRAY X

JRESET TABLE ADDRESS

JINITIAL START ADDRESS OF X ARRAY
1ADD IN STARTING CHANNEL =i

JPOP OFF TOP STACK ELEMENT,

$ REST I8 CLEARED OFF IN DIS

§ ROUTINE,

LPS4 Vvai=0y RTeii MACRO VMBR2e29

F4
3

4 )
S 3 BASIC FORM; CALL "FSHY(BUF,N,I)

6 ’

7 3 PURPOQSE;
8 ’

9 )
10 !
il 02Qe632 FSH3

12 20630 252765 MOV #FSHL, TL(RS)
2006406’

200056

13 00636 005065 CLR T2(RS)
e00060

14 20642 0004167 JMP DISPAR
eee1de

15 00646 012723 FSHi MoV #NONRES,R3

geople’

16 20652 204767 JSR PC,DSETUP
gooetd

{17 20656 005723 TST (R3)e
18 20660 216313 MOV =6(R3),(R3)

177772
19

20 20664 012323 MOy (R3)+, (R3)+

21 00666 016513 MOV FAC2(RS)»(R3)
geopde

22 00672 206313 ASL (R3)
23 20674 012702 MOV SNONRES,Re

00Pe 30’

24 @700 204767 JSR PC,D8PLY

200266

€S 20794 000745 BR D183

26

27

28

29 ]

LPS4 vo1=01 RTeii MACRO VM32=09

H } o SBTTL
2

3

4 3
5 j} BASIC FORMg "OXYM(BUFL,BUF2,N,1)

6 '
7 3 PURPOSE}

8 '
9 '
10 '

i1 }

12 02726 DXy

13 00706 212765 MOV #0XY{,T1(RS)
000724’

oeeese

14 20714 210565 MOV RS, T2(RS)
2000680

15 20720 @2¢167 JMP 0ISPAR
g0aeQed

16 28724 212703 DXYis MOV #RESDIS,R3
geeceo”’

17 20730 024767 JSR PC,DSETUP

002136

18 208734 052723 BIS 8408, (R3) ¢

000400 -

19 208740 212713 MOV %4, (R3)
gQvaed

20 Q20744 312323 MoV (R3)¢,(R3)e
21 P0746 016513 MOV FAC2(RS), (R3)

oeeue

22 0B752 906313 ASL (R3)
23 22754 016602 MoV 4(8P),R2

peveod

24 20760 216263 MOV END(R2),4(R3)
goeeee

geeoad

2S 02766 162703 sug #20,R}
poee20

26 80772 2141213 MOV (R2),(R3)

27 02774 061613 ADD (SP), (R3)
28 90776 205343 DEC (R3)
29 91000 011363 MOV (R3),4(R3)

ggo0004

30 210@4 295726 TST (SP)e

31 21206 200704 B8R D183
32

13 ’
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1 ] «SBTTL DOISPLAY COMMAND PARSER FOR D18, FSH, AND DXY

2 ) )

3 ) ROUTINE TO PARSE COMMAND LINEZ FOR D18, FSH AND THE DXY COMMANDS,
4 ]

S ) CALLS

6 ' MoV SRETURN, T1(RS)
7 [] CLR T2(RS) * gFOR DIS AND FSHy) MOV RS,T2(RS)
8 ’ '} FOR DXY
9 ? JMP DISPAR

10 JRETURNs NEXT INSTRUCTION

11 )
12 91010 DISPAR)

13 010310 212765 MOV #MAXD, TI(RS) )FOR LIMIT TESTS ON N AND I
200000’ .

podese
14 d1o36 204737 JOR PC,o#POLENT JENTER POLISH MODE AND CHECK

8000006

15 ’ FOR ENOUGH AREA TO WORK
16 ' WITH AND THAT FIRST TOKEN

17 ’ I8 INDEED A LEFT PARENS,

18 21022 02000006 +GETBUF JGET BUFFER ADORESS FROM COMMAND
19 ] AND CHECK IT AGAINST THE
29 ) OEPINITION TABLE,

2% 01024 2009006C +SAVERR §SAVE R2 ON STACK

22 210206 201056’ +TSTDXY $TEST PFOR DXY COMMAND

23 01030 0000006 +CKCOMA JCHECK NEXT TOKEN EQUAL TO A COMMA

2d 01032 0000006 +GETBUP 1GET NEXT BUFFER ADODRESS AND CHECK 1Y

25 01034 2000006 +SAVER2 )SAVE IT ALSO

26 91036 0080006 ¢+CKCMGN JCHECK NEXT TOKEN EQUAL TO A COMMA
27 ) AND GET NUMERIC FROM COMMAND,

28 01040 0009006 +INTST JINTEGERIZE RESULT AND TEST «a?777,

29 01042 200Q006G *SAVINT JSAVE VN
30 21044 0000006 ¢CXCMGN JCHECK NEXT TOXKEN EQUAL TO A COMMA

j 3 ? AND GET NUMERIC FROM COMMAND,
32 21046 2000006 +INTSY JINTEGERIZE RESULT AND TEST «<m7777,

33 01050 001052’ ot JLEAVE POLISH MODE
34 010952 002375 JMP eT1(RS) JRETURN TO CALLER

000056

35 }

36 01056 205765 TSTDXYS: TST T2(RS) JOXY COMMAND?

000060

37 21062 0021002 BNE TSTY JYESs RETURN IMMEDIATELY

38 21064 962704 ADD #6,R4 1BYPASS ANOTHER BUFFER PROCESSING

gosoee

39 21870 00P134 TSTis POLRET JRETURN IN POLISH MODE

49 ]

LPS4 vai=01 RTeiy MACRO VMQ2=09 160CT=74 02803338 PAGE {2

é ) +SBTTL SETUP DISPLAY TABLE

}
3 3 ROUTINE YO SETUP A DISPLAY TABLE
4 ’
-] 3 CALLS
6 ' MOV BADORESS OF TABLE,R3

7 ) JSR PC,DSETUP
: y R3 ON RETURN POINTS TO DSW IN TABLE

)

10 2t@72 DSETUP:
11 21272 gé:bgf MOV 4(SP),R2 )GET BUFFER DESCRIPTOR ADORESS

20

1e 21076 211213 MoV (R2), (RY) JINITIAL START ADDRESS OF ARRAY

13 21100 2i6263 MOV END(R2),DENDY(R3) JEND OF ARRAY

111

peoa2d

14 21106 eggbég ADD 2(SP), (R3) JADD IN STARTING CHANNEL =t
2000

15 01112 005323 DEC {R3)e

16 21114 pRSEe3 CLR (R3)e¢ JASSUME DIS OR FSH COMMAND
17 21tte 0;:323 MOV “4(R3),(R3)e JRESET BUFFER PONTERS

177774
18 21122 gébazg MOV DEL(R2),(R3)e $DELTA X DEFINED IN "CLROD"

go1

19 21126 001002 BNE DSETY

20 21132 000137 JMP OWERRARG JZERO VALUE 1S ILLEGAL HERE
2000006

21 21134 aébatg DSET{s MmOV END(R2), (R3) JCALCULATE NBR OF POINTS TO DISPLAY
(2 1"1-1’] .

22 01140 161213 sus (R2),(R3)
23 01142 vR6213 ASR (R3)

24 21144 p12323 MoV (R3)+,(R3)»

25 21146 212713 MOV #1,(R3) 1SET DISPLAY ACTIVE
000001}

26 91152 000207 RETURN JRETURN TO CALLER

27 ’ ‘

28 3 ENTRY POINT FROM BASIC OURING IDLE LOOP IN ORDER TO REFRESH
29 ) THE DISPLAY,

3o y

31 21154 DISPLYY
312 21154 pio2ue MOV R2,=(8P) JSAVE R2 ON THE STACK
33 01156 9i2792 MOV SRESDIS,RR JRESIDENT DISPLAY TABLE

' 020000°

34 21162 004767 JSR PC,DS8PLY jOISPLAY SOME POINTS
geogod -

35 81166 Q12602 MOV (SP)+,RQ2 JRESTORE R2
g: 21172 9202027 RETURN JRETURN FROM BASIC®S IDLE LOOP

}
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! ! W 3BTTL ACTUAL DISPLAY ROUTINE
e ?
3 3} ROUTINE TO OISPLAY A SERIES OF POINTS ON THE CRT,

4 !
S 3 CALLS

é ’ R2 POINTS TO DISPLAY TABLE

7 } JSR PC,D8PLY

8 !
9 001172 DSPLY?S

18 031172 105762 TST8 DSW(R2) )DISPLAY ON?

g0Qeid

11 21176 2031506 BEQ DY §NOt EXIT IMMEDIATELY
12 01200 916262 MOY DNPTI(R2), DNPTR(RZ) JRESET NBR OF POINTS PER CALL

poeele

2000290

13 01206 0926262 DSt cCMP OPTY(R2),DENOY(R2) pHAS Y BUFFER BEEN EXMHAUSTED?
000004

. paeg2d

14 21214 101102 8HI D7 JYEST IGNORE POINT
1S 91216 217246 MOV ODPTY(RR2),=(3P) yG!T NEXT Y VALUE

900204

16 01222 011637 MOV (SP),08 PDISY

0000006

17 01226 066262 ADD DISINC(R2),0PTY(R2) )BUMP TO NEXT Y
go0022

200004

18 91234 105762 7878 D8X(R2) ?X INCREMENT OR X BUFFER DATA?

P20R1s

19 21240 Qo416 BEQ D2 71X INCREMENT

20 B1242 026262 cMP DPTX(R2), DENDX(RZ) gHAS X BUFFER BEEN EXMAUSTED?
000026

00026

el 81250 101010 LB L jYEST IGNORE POINT

22 81252 017246 MOV GDOPTX(R2),=(SP) 3GET NEXT POINT

CEEELTY

23 91256 2116137 MOV (SP),es PDISX )X BUFFER DATA

0000006

24 91262 066262 ADD DISINCC(R2),DPTX(R2) jBUMP TO NEXT X

geoe2e

000006

2S5 0127¢ 020427 8R X ] :

26 081272 005726 D9t 78T (SP)e J IGNORE POINT AND CLEAN UP STACK

27 21274 @20B4Se 8R 07

28 01276 016246 D21 MoV DSTX(R2),=(8P) GET X INCREM AND DIVIDE BY 8,

eooee2

29 01302 816246 MoV DPTX(R2),=(SP)
200006

30 213026 B1b6246 MOV DISINC(R2),=(SP) 3GET INCREM FROM Y AND USE TO

gooeee

31 01312 162716 D129 sSuB #2,(SP) ’ MODIFY X,
LT}

32 91316 0034nd BLE DIt

33 31320 066266 ADD DPTX(R2),2(SP)

peep0e :

pegger

34 01326 Q0077 B8R Dt
35 21330 095726 D1t T87 (SP)e

LPS4 voie=0y RT=1]1 MACRDO VM@2=029 16=0CT=74 22303331 PAGE 13

36 21332 062662 ADD (SP)+,DSTX(R2) jUPDATE X AXIS

000022

37 21336 Q06216 ASR (SP)

38 21340 286216 ASR (SP)

39 21342 206216 ASR (SP)

40 21344 211637 MOV (SP),e¥LPDISX JNOW T0 THE X REGISTER

goveees

41 21352 @22627 D31 CMP (SP)+,%7777 §X VALUE IN RANGE?

ger1717

42 21354 1@1020 BH] D19 JNCI IGNORE POINT THEN

43 01356 Q22627 cMP (SPYe,077T? JHOW ABOUT THE Y POINT?

207777

44 21362 101006 BHI De INOt INGORE POINT
4S5 21364 252737 BIS #1,08 PDISS JINTENSIFY DATA POINT

eooaal

00009006

46 21372 105737 Dus TST8 #¥LPDISS JNAIT FOR POINT TO GET UP THERE

2000006

47 21376 108375 8PL D4

48 21400 205362 D61 DEC OLNPTS(R2) JALL POINTS UP FOR A COMPLETE SWEEP?

geoeie

49 21404 203406 8LE D7 JYESY RESET COUNT AND RETURN

50 21406 005362 DEC DNPTIR(RZ2) I"N® POINTS UP BEFORE RETURNING

200020

S1 ] T0 CALLER?

52 81412 ¥083275 8GT 0S tNO3 DO ANOTHER

53 #1414 0200207 D1 RETURN JRETURN TO CALLER

S4 21416 005726 D1V ST (SP)e J IGNORE POINT AND CLEANUP STACK

S5 Q1420 @0e767 B8R Dé
S6 81422 216262 D7t MOV DSTY(R2),DPTY(R2) JRESET OISPLAY PARAMETERS AFTER EACM

p00p00

P00@Q4

57 ’ SWEEP,

58 91430 D2tee62 MOV DTNPTS(R2),DLNPTS(R2)

00010

poee12 '

59 1436 185762 1878 DSX(R2) §1F X INCREMENT ACTIVE, SET X AXISs=Q,

pe001S

60 21442 001003 BNE 08 INO

61 21444 205062 CLR DSTX(R2)

pA000e

62 Q21450 @ve207 RETURN JRETURN TO CALLER NOW

63 21452 0916262 D81 MOV DSTX(R2),)OPTX(R2) JRESET X POSITION

peeeoe

p0e0Rs

bg p14ed v0C2Q7 RETURN JRETURN T0 CALLER NOW

6 H
L1 p0QQeey’ +END 1END OF MODULE 4

\ |
\§x !

. P
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SYMBOL TABLE

RTeil MACRO VM@2e29 160CTe74 92103131 PAGE 13¢

8AD s 0000410 BCOON =2 sanesn G BEG s 0coeae0
BUFRESE seaenan § CXCMGNS ananan § CKXCOMAR nwwsan §

CKRPARS sawnnws G CLRO 0008066RG CLRODO 2001 76R

CLRDY 0008202R CLRD2 0002%S4R CLRD3 g002%eR
CLROD4 000310R CLRDS 000442R CLRO® Q0C400R
CLRD? BOB3ISH6R CONBCDS awnnanr § DEL s Q0eoi1e
DENDX -3 9808026 DENDOY = 300024 DIs 000SS4RG

DISINC= Q0ee22 DISPAR gQQ1of0oR DISPLY @011SURG

D181 000572R DIs3 200620R DLNPTSs 2020012

ONPT] = Q2000146 ONPTR = g@20020 DPTX = 2028006
DPTY = 200004 DRSNPTS answnne § DRSON & waneee G

DSETUP Q03072R DSET] 801 134R D8PLY 9011 72R

DSTX = 200082 DSTY s 0200000 oSw s 200014

pSX ® 002015 DTINPTSs Q00010 DXy 200706RG

oXY4 P0@T24R 01 P01444R 010 001416R

D1t 9013308R D12 001312R D2 B01276R
03 POl 3ISER D4 901372R DS 001206R
D6 0014@eR 07 801422R D8 P014S2R

bL P01272R END 3 Q00002 ENTERPS #asnsn G

ERBUF = sernann § ERNOR 8 wnewwee G ERRARGS aaxnwan §

ERRPDLSE swwwse § ERRIYNE panenn § EVAL & answen §

FACL = Q00040 FAC2 = Q000042 FLOAT &8 seenen §
FP8 P0050Q6R FSH 2006302RG F3H1Y #00646R
GETY s 200006 GETADDS® wassee § GETBUFS #ennan §
GETDATE wnneaw § GETNUMES savwew 0 GETY & awsean §

GETVARS sewnane § HISTONS wavann INT 8 wennen §

INTST 2 wenwne § LPDISSE seswan § LPOISXS aeusene §

LPOISYs sannan G LPSIP 8 saenan § LPSIVAS aswawnn §

MAXC 000062R MAXD 200060R MAXP 000064R

NARRAYS wwnean § NONRES 0200903eR NUMSGNS waneen G

PC sX000007 POLENTE uwranan G POLRETs @00134

4] m {77776 PUSHRO 0Q00466R PUSHS 0004TuR

PUT s 000004 PuUTD 20051 2RG REGSAVE wnnnnn §

RESDIS 0©googeR RESTOR®m wnswan § RESTR2s aswnanw G

RETURNs Q020207 RTSON = awnwan G RO sX202000

ROSAVEs p2@00U4 Ry =X000001 RISAVER Q20046

R2 uX000002 R2SAVEs Q00050 R3 sX200003

R3ISAVEs Qp@0S52 R4 sX000004 RS 8X00000S

SAVERZE wanmaw» SAVFACE swwnan § SAVINTS asssas §

sP =%0002006 $818AVa Q00024 $828AVs 2080026

STODATE wwewan § STORXTS anwwaw § STOVARS aasnes §

TABLE s ensnen § TRAFAC 0Q024S4R TSTOXY Q018%6R
TSTY P01070R T1 s 2000Sé T2 s 000060

T3 s 0008862 VARSAVs 200022 SOVR & nwenean §

$IR 8 kaneen G SMLR B eunnnse § SPOLSHE asanaw

+COMMAR 2ennpr § sLPAR 8 saanan § sRPAR 3 wnuunee §

o ABS, 000000 200

po1462 20!

ERRORS DETECTED: o

FREE COREs 17734, WORDS y

LPS4,LPisLPSu ‘<2

PERPAR == PERIPHERAL SUPPORT PA RTei{ MACRO VMQ2+09 16=0CT=74d 22106387 PAGE |

1 «TITLE PERPAR == PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE,
] ’
3 )} DECeiie BPAAmAClA BASIC KERNEL VvO2e0}

4 )
S 3} COPYRIGWT (C) 1974

6 ' .

7 ) DIGITAL EQUIPMENT CORPORATION
8 3 MAYNARD, MASSACHUSETTS 91754

9 '
10 3 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO

11 } CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED

12 y AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

13 3 DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
14 3 MAY APPEAR IN THIS DOCUMENT,

1S )

16 9 THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A

17 3 LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND

18 3 CAN BE COPIED (WITM INCLUSION OF DEC’S COPYRIGHT

19 $ NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MaAY

20 3y OTHERWISE BE PROVIDED IN WRITING BY DEC,

21 !
22 y DEC ASSUMES NO RESPONSIBILITY FOR THE USE

23 ) OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT

24 3 WHICH IS NOT SUPPLIED BY DEC,

25

26 3 THE CONOITIONALS CONTAINED IN THIS MOOULE AFFECT THE ASSEMBLY

27 3} OF THE FUNCTION TABLE MOOULE "FTBL,MAC",

28 g TO OBTAIN THE DESIRED CONDITIONAL DEFINITION(S),

29 3y REMOVE (USING AN EDITOR) THE

30 3 SEMI=COLON APPEARING BEFORE THE CONDITIONAL,

3 13D01SK=0 JOEFINE FOR RTe{}
32 « IFNDF 30D18K

33 0000090 $STRNGs? 100 NOT DEFINE FOR PTS BASIC WITHOUT

34 JSTRINGS,= DEFINED FOR PTS V@i WITH STRINGS

35 s ENDC '
36

37 00RPAe SLPS=Q JOEFINE POR LPS

38 + IFOF SLPS

39 pSVsQ JOEFINE FOR LPS WITH VECTORS STARTING

4o } ’ AT 300, DEFAULT SETTING 1S VECTORS AT
41 ) ' 340, SET 8V = ANY OTHER DISPLACEMENT IF

42 ' ’ VECTORS START AT DISPLACEMENTS
43 ’ ' OTHER THAN @ OR 4@ FROM

44 ' ' VECTOR 380
45

46 povoeco $ADC=@ ) INCLUDE A/D ROUTINES,
a7 200000 3CLk=0Q P INCLUDE CLOCK ROUTINES,
48 200000 $SDIO=0Q $INCLUDE DIGITAL IO ROUTINES
49 000000 $D1S=d s INCLUDE DISPLAY ROUTINES,

50 «ENDC 1SLPS

4 ’ 552 y

gz o2eeaQ SVTiisQ 1FOR GTWO (GT44)

}

SS '

56

57

v "
\\

)
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+IFOF SVTYY
000000 SCLOCK=? JFOR SYSTEM CLOCK (KWifL)

+ENOC

+EOT

+TITLE GTB V@1-31 BASIC « GT ROOT MODULE

DEC = 11 = LBPGB = A = LA BASIC KERNEL V@2e01

GTB,MAC TAPE { OF 4

THE INFORMATION IN THIS LISTING IS SUBJECT TO CHANGE WITHOUT NOTICE
AND 8MOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS LISTING,

THIS SOFTWARE 18 FURNISHWED TO THE PURCHASER UNDER A LICENSE
FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH
INCLUSION OF DIGITAL’S COPYRIGHT NOTICE) ONLY FOR USE IN
3¥CH13YSTEHp EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY
DIGITAL,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
USE OR RELIABILITY OF 1TSS SOPTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1973,1974, BY DIGITAL EQUIPMENT CORPORATION,
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AUTHORS OR, STEPHEN R, ALPERT AUGUST 1973
o IFOF 018K

eSBTTL GLOBALS, EQUATES

s ENDC

SLPSs0 ? TAKEN CARE OF BY GTNLPS

« IFOF SLPS

oGLOBL NARRAY, TABLE,FLOAT

o ENDC

o IFNOF SDEPTH
SODEPTH=1D, ) 10, CALLS DEFAULT
+ENDC

) GLOBAL FROM BASICH OR BASICL FOR INTERRUPT
«GLOBL USRAREA

j} GLOBALS FROM BASICL

oGLOBL D8TOP,DISEND,ACTEND,BEG

+GLOBL DCRASH,WD1,WD2,0LDM0D
oGLOBL ,COMMA,,LPAR, ,RPAR, EOL

' GLOBL EVAL,ERRSYN,ERRARG,INT

«GLOBL GETVAR,STOVAR

+GLOBL NUMOUT,MSG

« [FOF SD1I8K

+GLOBL IGNORE

+ENDC

3 GLOBALS FROM FPMP

V@1=9] BASIC =« GT ROOT MOD RTeiy MACRO VME2=29 16=0CT«74 02106107 PAGE 1+

oeep2e

veeeld

200026

oeQou0

peegu?

oeeote

peoele

eaeetd

peeodd

«GLOBL SIR,3M_R,3DVR,SADR,$88R,SERVEC

} GLOBALS FOR INTER=MODULE COMMUNICATION
oGLOBL NSTSK, INSRTF,TAG1,ACTST,DISEND

+GLOBL SCAL,VECT,RDOT,APNT,STAT,TEXT

+GLOBL ON,OFF,NOSC,TAGEND,ADSTK,BUFTST

+GLOBL SUBP,ESUB,LPEN,TRAK,ERAS,CONTA,CKEOL
GLOBL INIT,INITA,DSTP,STOPA,CONT,XGRA,YGRA,AGET,APUT

'GLOBL FIGR,FPUT,FIXD,FIXSP,FIX

«+GLOBL DOPC,DSR,DISX,DISY,GTVECT

« IFOF $CLOCK

+GLOBL TIME,TIMR

+ IFOF $DISK

+GLOBL SAVZ24,3AVERT,CLOSALL,FREE®,FREE

ENOC

:GLDBL SC,USC, TAGSRH,SCL X, SCL,Y,ABS,F

) EQUATES FROM BASIC USER AREA

VARSAVSE22

SS18SAVE24

8$S2SAVa26
FACi{=40Q

FAC2842

ARRAYS=10Q

HIFREE=12

LOFREE=1d
ROSAVESRA4U 3} FOR FPPSAV, PPPRES

’ THE FOLLOWING DEFINITION PAIR IS LEGITIMATE (lE, NOT

§IN THE VECTOR DEFINITION MOOULE ["PERVEC")) SINCE THMEY

JARE FIXED, THEY CANNOT FLOAT,

+ IFDF SCLOCK

000100 LKV=100 sCLOCK INTERRUPT ADRESS,

177546 LKSB177546 1CLOCK STATUS REGISTER

+ENDC 13CLOCK

} THE FOLLOWING IS TO INSURE THAT THE ORIGINAL
; STACK POINTER DOESN’T CLOBBER ANYTMING IMPORTANT

« IFDF $SOISK
+ASECT

842

+WORD DCRASHe U402 ) REPLACE 24@00 IN BASIC

+CSECT

+ENDC

' IFOF $01I8K

53



GT8 V@1=01 BASIC = GT ROOT MOD RT=13 MACRO VMB2w09 16=0CT=74 02106107 PAGE 2

i oSBTTL ASSIGNMENTS
2 +ENDC
3 ’ LI P I R R I T e e

4

S ) REGISTER ASSIGNMENTS

6 200000 ROsX0O

7 o000l Risx1

8 gooeae R2sX2

9 eoeo0l R3sX3

10 oggeo4 Rusxy

i 000225 RS=XS

12 oo0006 SPsxe
13 oeoea? PCsXx?

14

15 ) MISCELLANEOUS ASSIGNMENTS

16 177776 PSnne 9 PROCESSOR STATUS WORD
17 geeze? RETURN=207 ) s RTS PC
18 000134 POLRETs134 ) = JMP O(R4)e

19 000200 PRUs200 ) PRIORITY 4
20 080340 PRT=340 ) PRIORITY 7
el
22 160000 0JMPs160000 ? DISPLAY JwP
:2 173400 SOINTR173400 ? STOP DISPLAY AND INTERRUPT 1}

2s o IPOF $018k

GTB VO1«d1 BASIC = GT ROOT MOD RTeiy MACRO VMO2=09 1620CTe74 22106107 PAGE 3

{ o SBTTL MISCELLANEOUS ROUTINES
2 <ENDC _

3 ] AR AR AR RN ARSI NN AR RN AN NN AR R A AR AR RD

4 3 MISCELLANEOUS ROUTINES

S

6 0000e0 SAVINT:
7 200000 016546 MOV FAC2(RS),=(SP) 3 SAVE |=WORD INTEGER

geeade

8 000004 Q00134 POLRET ] 8 JMP O(RA)e
9

10 ’ PAANRANA R A RN ARNARR AR NI AN AR I AR AR AR AR TARN D

11

12 3 ROUTINE TO INTEGERIZE THE FAC TO A SINGLE WORD
13 ) INTEGER, WILL CRASH IF ARGUMENT TOO LARGE

14 ) RESULT ALSO IN FAC, OESTROYS RO
1S

16 20086 INTEGR? ,
17 20006 004767 JSR PC, INT )} GO TO FINT® QF BASICL

: 0000006

18 20012 0085765 TST FACL(RS) ) DID WE SUCCEED?
000040

19 00a16 00101l BNE INTEGO } BR IF > 32767
20 020020 000134 POLREY

21 70022 Q002167 INTEG@: JMP ERRARG ) ARGUMENT ERROR, T00 LARGE
o00eans

-

23 ’ AN A R R RN AR R AN A N AN SR RO RNV ANR RN IR RN

24

25 20026 PLOOP? ‘
26 2Q026 912467 MOV (R4)+,LOOPCT 3 GET COUNT, |NOT REENTRANT|

ggop2e

27 00032 a10467 MOV R4, LPADR ) SAVE LOOP ADDRESS
000020

28 ©0036 000134 POLRET

29 00040 ELOOP:

30 0004l 205387 DEC LOOPCT ) DECREMENT LOOP COUNT
ooee1o

3{ 00044 203402 BLE ELOOPD ? BR IF DONE
32 20046 016704 MOV LPAOR,R4 9 GET LOOP ADORESS

000e0e4

33 92052 200134 ELOOP@®s POLREY
34

35 00054 200@ee® LOOPCTs ,WORD @

36 20056 2000M0 LPADRY ,wWORD 0

NUMBER OF TIMES TO LOOP

ADR OF START OF (OOP

5'
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67

68

69

18

72

13

74

76

77

78

79

89

8 P
y

82

8 V2i=01 BASIC « GT ROOT MOD RTeiy MACRO VMB2<09

Qo060

0200260

goeeed

022066

0000866

geeare

ooe74

20078
20876

e0100

goied

2010s

go1te

eo114d

00120

ea1ee

votad

ge139

00134

08136

28136

a4

o144

o146

go152

00156

22156

8 VOi=21 BASIC = GT ROOT MOD RTeif MACRO VME2-29

20162

22166

00170

20174

2176

02176

ee29e

20204

20210

Q210

0214

20216

pa2e2d

pa2aé6

00232

ee234

08234

20240

98244

R24s

eaede

20259

Q254

202Se

naese

20262

20266

!

SETNECS

05067

1113Y

000134

SETOPT

0106067

eo000e

200134

000000 OPARGF3

!

GETNUMg

112102

120227

2000006

pol14td

005767

177762

01415

120227
2000006

geiole

205301
P0S@65 ZERNUM;

poog4e

2@sSp6sS

ovvRue

00134

GETONE

poutre?

000e0es

183403

000134

000167 GETSYN3

0000006

020167 GETARGS

9000006

ENTERP
012704

1TBY 1 0

017607

gogoe0

PBOI7B°RETURP?

ee271e

poooee

peez2a7

!

NEGSTK?S

062716

160000

0R013d

012746 BUFPOL

eveare’

BUFTST

005767

810376

eolu0d

026727

000R414

R NANR

enlene

004767 BUFTQ

pBe25¢e

gevee?

PUSH]I

916546

ogeeue

016546

ooppde

000134

PUSH1S

205046

elev4e

042200

000134

POP1s

212665

Qoboue

012665

200042

00134

1620CT=74 22106187 PAGE 4

ARRRE A AN RN RN RN R AN RN N NN AN AN RO R ANRAN

CLR OPARGF 9 CLEAR OPTIONAL ARG, FLAG

POLRET

MOV SP, OPARGF 3 SET OPTIONAL ARG, FLAG

POLRET

+WORD 2 3 OPTIONAL ARGUMENT FLAG (=i IF OPT)

L AR AR 2222222222222 22222222

ROUTINE TO CK "," AND GET NEXT ARGUMENT INTO THE FAC
IF OPTIONAL ARGUMENT FLAG IS SET AND ARGUMENT I8 NOT
PRESENT, @ WILL BE RETURNED,

BECAUSE OF "EVAL"TM FPROM BASICL, USES ALL REGISTERS

ON ENTRY: R1 MUST POINT TO WHERE COMMA SHWOULD BE,
ww» NOTE THAT R4 HERE IS POLISH PC AND NOT THE

STACK SIZE THAT EVAL EXPECTS}|-
 
W
D
 
W
 
W
O
 
O
B
 
W
 
W

MOoVv8 (Ri)e,Re )} GET NEXT TOKEN?T
CMPB R2,#,COMMA ) IS IT A COMMA?

BEQ GETONE ) YESe GET A NUMBER

187 OPARGF } NO= WAS ARG, OPTIONAL?

BEQ GETSYN ) NO= ERROR
CMPB R2,#,RPAR ) YESe IS IT A ")* 7

BNE GETSYN ) NOe= ERROR

DEC R1 ) YESe POINT AT 1T

CLR FACi(RS)

CLR FAC2(RS) 3 PUT @ INTO FAC

POLRET

JOR PC,EVAL ) EVALUATE EXPRESSION

BCS GETARG ) ERROR IF STRING

POLRET

JMP ERRSYN ? SYNTAX ERROR

JMP ERRARG ) ARGUMENT ERROR

(A AR AR RS 22222222222R 2222282220 1)

y} IMMEDIATE POLISH FOR ONE ROUTINE

MOV SRETURP,R4

16=0CT=74 321061387 PAGE 4e¢

MOV o(SP),PC } GO TO ROUTINE

L +2 y RETURN HERE FROM ROUTINE

ADD %2, (SP) ) ADJUST FOR POLRET

RETURN

(222323222222222 2222222 2222t X2RE)

ADD #100008, (SP) 3 NEGATE STACK

POLRETY

I AAXERRLER R 2222 RS2 222 22 2R R 20 X2 8

) ROUTINE TO TEST IF BUFFER ALLOCATED

MOV MPOLENT,»(SP) y FAKE JSR PC

ST DCRASH } BUFFER ALLOCATED?

BEQ BUFTD } NOe DO IT

cCMP DISEND,#=1 3 INIT BEEN DONE?

BNE Y ) YESe BRANCH

JSR PC/)INITA t INIT AND ALLOCATE BUFFER

RETURN

MOV FAC2(RS),=(SP)

MOV FACI(RS),)=(SP) 3 PUSH FAC TO STACK

POLRET

CLR «(3P)
MOV $40200,~(SP) § PUT 1,0 ON STACK

POLRET

MOV (SP)e¢,FACI(RS)

MOV (SP)+,FAC2(RS) 9 POP STACK TO FAC

POLRET

55
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GY 8 VO1=8] BASIC = GT ROOT MOD RTeiy MACRO VMOR2=09 1620CTe74 02306107 PAGE S

‘ ] AR 22222232222 X2 222222222222 )

e

3 ? ROUTINE TO START POLISH AND CHECK POR LEFT PAREN,
4

S 000270 POLENT:
6 200272 0212604 MOV (SP)e+,R4 ;) SET UP POLISH PC

7 000272 205067 CLR OPARGF ) SET ARG, NECESSARY FLAG

177876

8 000276 122127 CKLPAR: CMPB (Ri)e,8,LPAR } FIRST TOKEN A %(" 7 -

¢eop006

9 900302 201001 SNE CKLSYN ) NOe ERROR

10 00304 000134 POLRET
11 90306 000167 CXLSYNL JMP ERRSYN § SYNTAX ERROR

p0020e6

ie

13 99312 QIKPOLS
14 98312 212604 MOV (SP)e,R4 ) SET UP POLISH PC

15 00314 po0134 POLRE? 7 AND ENTER POLISH MODE

16

17 ’ RABNNRN NN AANN AN R AN RAR R RNV RO NAONAI AR N

18

19 ) GENERAL EXIT ROUTINE WHICH CHECKS FOR RIGMT PAREN
:a ) CALLED BY ;3 JMP CKRPAR

1

22 00316 CKRPAR)

23 00316 122127 cMPB (R{)e,# ,RPAR 1 A RIGHT PAREN?

0000006

24 0013122 00104 BNE CKRPAD 3 BR IF NOT

25 00324 CKEOL
26 00324 21127 © CMPB (R1),8,EOL 3 AND ENO=OF LINE?

P000006

27 00330 ¢0ig0a} BNE CKRPAD ?} NOe ERROR

28 00332 GETOUT
29 « IFOF $DISK
30 187 (SP)e ) CLEAN STACK

31 MOY (SP)+,RS

32 MOV (SP)e,Ru

13 MOV (8P)e,RY ) RESTORE BASIC REGISTERS

34 JMp IGNORE ) EXIT THRU BASICR

35 + ENDC

36 «IFNOF SOISK

37 20332 0002907 RETURN

38 +ENDC

19 00334 000167 CXRPAQY JMP ERRSYN ? SYNTAX ERROR

2000006

49

41 ] 33 I R L I I Y Y 22222220

42

43 ) ROUTINE TO SKIP AN ARGUMENT IN CALLING SEQUENCE
44 )} R1 POINTS TO FIRST TOKEN OF ARGUMENT AND ROUTINE

4s 3 SEARCHES FOR A ",COMMA®, EXIT POINTING TO ","
a6 :

47 20340 SKPARG)

48 99340 21004b MOV RG,=(8SP) 3 SAVE RO ON 8Tk
49 90342 005000 CLR RO ) ASSUME NO PARENTHESES
S@ 00344 POST00 SKPA3Y TS8T RO 3 ANY PARENTHESES YET?

51 20346 001003 8NE SKkPAgy } YES« BRANCH

- GTB V@i=@1 BASIC = GT ROOT MOD RTeiy MACRO VMA2=09 1620CT=74 02106107 PAGE Se

52 90350 121127 CMPB (R1),#,COMMA ) DID WE FIND A COMMA?

geovoeec

S3 208354 201416 BEQ SKPAQ ! YES» EXIT

S4 20356 121127 SKPA4r CMPB (R1),#,LPAR 1A "("?

2000006 ,

SS 80362 201001 8NE SKPAY ) NOe KEEP LOOKING

S6 20364 205200 INC RO ' ) YESe» INCREMENT NEST DEPTH

57 003466 121127 SKPAL) CMPB (R1),#,RPAR ] A )"

PeeeoeG

S8 20372 901002 BNE SKPAQ2 } NO= BRANCH

S9 20374 205300 DEC RO y DECREMENT NEST COUNT

60 00376 10040S BMI SKPAQ ? BRANCH IF EXTRA ®)»

61 004Q2 122127 SKPA2s CMPB (R{)e,8,EOL 9 END OF LINE ?

20020206

62 29404 201357 BNE SKPA3 ) NOe LOOK SOME MORE

63 20426 P0BL167 JMP ERRSYN ? YESe ERROR

2000006

64 200412 012620 SKPAQE MQV ($P)+,R0 § RESTORE RO

6S goutd poR134 POLRET ) RETURN IN POLISH

66

87

68 ] POLISH REGISTER SAVE ANO RESTORE

69 ) FPPSAV CALLED BY JSR R4

70 y FPPRES CALLED IN POLISH MODE

1A

72 09416 FPPSAVS

73 20416 Q62705 ADD #ROSAVE,RS } POINT TO SAVE AREA

000244

T4 0Que2 210025 MOV RB, (RS)e

75 00424 910125 MOV R1,(RS)e

76 20426 210225 MOV R2,(RS)e

77 204373 010325 MOV R3,(RS)e

78 20432 012625 MOV (SP)e, (RS)»

79 Q9434 162725 sua SROSAVES12,RS

p@0BSe

80 920449 200134 POLRET y ENTER POLISH MODE

81

82 Q0442 FPPRES:

83 QA04u2 P6278S ADD SROSAVE,RS

000044

84 BQ0uUue P12500 MOV (RS)+,R0O

85 204SP 012501 MOV (RS)¢,RY

86 00uS2 212%@e MOV (RS)e,R2
87 204S4 912533 MOV (RS)e¢,R3
88 20456 912546 MOV (RS)+,=(SP)

B9 Q0u60 16270S sus #ROSAVE+12,RS
p000S6

:0 00464 poQgeRd RTS R4 j RETURN IN EXEC MODE
{

92 +IFDF SOISK

S b



GT8 V@i=01 BASIC = GT ROOT MQD RTei{ MACRO VMP2e29 16=0CT=74 22106187 PAGE 6

«3BTTL STOP DISPLAY INTERRUPT ROUTINE

LAARA AR SRR X2 2 22 202220 dRd it d] )

1

4 '
3 ?
[

] $
6 ’

7 ’
8 ’
9 '
10 ’

i1 ’

12

13 20466 DISINTS
14 00466 022767 CMP

P10e610°

9000006

1S 20474 Q01004 8NE
16 20476 212767 MOV

160000

10102

17 00504 Q@p@22 RT1
18 20506 2102046 DISOY MOV

19 90510 Q10246 MOV

20 90512 216700 MOV

0000006

21 00516 912002 MOV

22

23 20520 @0Q14i4 8EQ

24 Q0522 0209002 cMP

25 20524 {01922 BHI

26 20526 262767 ADD

pveegeR

800626

27 99534 210277 MOV

000622

28 00540 Bl1967 MOV

20002006 :
29 20544 212602 SUBLS MOV

30 20546 212600 MOV

31 20557 9eeg0e RTI

32 29552 217700 SUB@1 MOV

002604

33 20556 162787 su8

g00002

0008576

34 90564 014067 MOV

2000006-

35 20570 200765 BR

36 09572 B16740 SUB2S MOV

000144

37 22576 216740 MOV

peB36

38 20602 016700 MOV

LT RY

19 peed6 00574 TST
Ud 00612 210067 MOV

000024

GTB Vv@i=@1 BASIC = GT ROOT MOD

4] P@614 005740 TST

42 29616 210067 MOV

000014

43 28622 205067 CLR

geeeee

44 20626 PRUTS? JSR

peeele

4S 0632 @vR744 8R

46

47 20634 UO0GP@ INSRTF3 ,WORD @

48 PO636 177777 DISENDI ,WORD =i

49 20640 200000 ACTEND: ,WORD @

50 90642 200020 ACTST; LWORD

5

52

53 . 1FDF

54

ROUTINE TO PROCESS "SOINTTM FROM DPY

CASE 11 CALL 7O SUBPICTURE, THEN CONTENTS OF X

(IN DPC) ARE GREATER THAN Xe2

X IS THME ADORESS OF THE WORD AFTER "“SDINT*®

CASE 21 EXIT FROM SUBP, THEN CONTENTS OF X = 2

CASE 33 ADD ON AT END OF FILE, THEN

CONTENTS OF X <« X2

$08T0oP,DPC

DIsa
sOJMP,DSTOP=2

RO,= (8P)
R2,=(8P)

OPC,RO

(RB)+,R2

suseo

#2,ADSTK

RO,0ADSTK

(R23),0PC

(SP)e,R2
(SP)e,RO

OADSTK,RO

#2,ADSTK

*(RO),DPC

SuUBt

W02,=(RQ)

Woi,e(RO)

DISEND,RO

s (RQ)

R3,ACTEND

RTeii MACRO VMP2e09

= (R@)
RE,DISEND

INSRTF

PC,INITS

suBy

-
y
 
W
b
 
W
S
 
W
 
W
S
 
W
S
 

-
y
 
W
S
 
w
.
 
e
w

-
 

-
p
 
W
P
 
W
S
 
W

-
 
-

-
 
@
 
w
s
 

w
w

-
 
W
 
W
e
 
W
S
 
W
 
w
s

DID WE STOP IN TIGHT LOOP?

NOe= CONTINUE
RESTORE FILE

YES= DON’T RESTART IT, EXIT

SAVE RO

SAVE Re

WHERE D10 DPU 8TOP?

R2 CONTAINS CONTENTS OF X

R@ CONTAINS Xe2

BR IF CASE 231 END OF SUBPICTURE

COMPARE X#2 WITH (X)
BR IF CASE 33 ADD TC OPY FILE

INCREMENT DPY ADR STK PTR

STORE Xe¢2 IN STACK

START DPC GOING IN SUBPICTURE

RESTORE R2

RESTORE RO

AND RETURN FROM INTERRUPY

PUT Xe2 INTO RO

DECREMENT DPY ADR STK PTR

PUT (X) INTO OPC

AND EXIT .

INSERT WORD 2

INSERT WORD

GET NEW END OF DPY FILE ¢2

POINT AT ACTUAL END

STORE IT

1600CT=74 22106107 PAGE 6+

POINT TO NEW DISEND

STORE IT

CLEAR INSERY PENDING FLAG

RESUME THE DPU

AND EXIT

INSERT PENDING FLAG (WHEN SET)
POINTER TO NEW SLOT IN DPY FILE

POINTS TO END OF RUNNING OPY FILE

LO=END OF DPY FILE

PRECEDED BY 1 OR 2 WORDS

(2 IF SDISK DEFINED)

5/
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O
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N

e
 

Q
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b
 
P
 
e
t

e
~
&

o
 
o
o
 
g

[
 
Y
 

W 
1

17

GTe

20644

20644

00650

oee6Se

20652

20656

20662

20664

20664

006066

20667

ogeve

22671

20672

28676

ee702

20704

28726

28719

ge714

garen

08722

ge7e4

28739

00732

00736

20740

20742

205067

ee1i14

010246

12702

2e0e3e’

paev1e

807730

je3e03

104400

104

106

117

005767

177736

001375

226712

177734

101007

ee141d

10072

020000

262712

ooep0e

212602

g00207

010067

eoeoie

20077}

210067

000004

000766

NEWPUT

PUTWO3

PUTS:

DFOERR1

PUTTS

PUT6?

PUT 33

PUT1

PUT2:

wots

woets

oSBSEL INSERTION INTO OPY FILE ROUTINES

RNAN SNSRI RS RN RN R

3 ROUTINE TO INSERT WORDS INTO OPY FILE, THE FIRST TWO WORDS
3 ARE SAVED IN WO3, AND WD, TO OVERLAY THE LAST TWO ENTRIES

3 IN THE RUNNING DISPLAY FILE,

3 CALLED BYI JSR PC,PUTWD
’ WORD TO 8E INSERTED MUST BE IN R@

CLR oLDMOD p SO NEXT SGM WILL BE INSERTED

MOV R2,=(8P) ) SAVE R2 ON87Tk

MOV SOISEND,R2 ) GET CURRENT END OF OPY FILE

CMP DCRASH, (R2) 9 END OF DPY FILE

BH1S PUT? ) NO= CONTINUE

TRAP e

+ IFNOF SLONGER

1 ASCII /OFO/

«IFDF SLONGE
+ASCII /DISPLAY FILE OVERFLOW/
+ENOC

+BYTE 0

+EVEN

TST INSRYF 3} 18 THERE AN INSERT PENOING?

BNE PUT? y YESe WAIT UNTIL IT IS FREE

CMP ACTEND, (R2) ) HMAVE WE INSERTED ANY WORDS YET?

Ml PUTY ? NO= STORE IN WO}
BEQ PUT2 ) YES= ONE= STORE IN WD2

MOV RB,0(R2) ) MORE THAN TWO, PUT IT IN LINE,

ADD #2,(R2) ? INCREMENT DPY END PTR

MOV (SP)e,R2 )} RESTORE R2

RETURN y EXIT

MOV RByNOD1 ? STORE IN WORD 1

BR PUTS ) AND EXIY

MOV RO, W02 g STORE IN WORD 2

8R PUT3 ) AND EXIT

«WORD @ y FIRST TEMPORARY WORD

«WORD 0 ) SECOND TEMPORARY WORD FOR DPY FILE

ARRRAN RN RN AP R RN AN RANRAIRAANARNNRN AN RN

Ve@1=21 BASIC = GT ROOT MOD RTeyi MACRO VMO2=09 16=0CTe74d Q2106107 PAGE 7¢

90744

20744

o750

0e7se

28756

ea762

80766

ae77e

28774

e12@0

01004

@05777

L L LY P

201015

212700

160000

gouvTe?

177666

pie702

177652

21129290

0084767

177654

010667

177634

pi1274e

173400

pen2o?

INSERT

INSXITs

} ROUTINE TO SET UP THE INSERT INTO TWE DPY FILE,
) THIS ROUTINE WILL BE CALLED BY EACH ROUTINE AFTER IT
3 HAS DONE ALL OF ITS "PUTWO", IT IS USUALLY FOLLOWED BY

} A JUMP TO CKRPAR, CALLED BY: JSR PC, INSERT

187 ONSTSK ) HOW ARE WE DOING ON SUBP?

BNE INSXITY 7 NOT Qe STILL IN A SUBP

MOV s0JMP,RD ) PUT DJMP INTO RQ

JSR PC,PUTHD ) 3TORE AT END OF DPY FILE

MOV ACTEND,R2 ) GET LOOP ADORESS

MOV (R2),R0 ) KEEP THE POINTER T0O

JSR PC,PUTHD ) STORE IT AT NEW END OF OPY FILE

MOV SP, INSRTF ? SET INSERT PENDING FLAG

MOV #SDINT,=(R2) 3 PUT SDINTY AT OLD END

RETURN ) 5= RTS PC

« IFOF S01ISK

it
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8 201026

9 221206

35

36

37

38

39

49

GT8

41

42

43

44

S9

60

6 -

62

63

6d

65

67

68

69

g1012

21014

21816

21029

21022

01024

1026

201039

21032

21034

91040

21044

21046

01052

21054

21056

L1062

21066

01072

21076

21100

21102

21106

ati1ie

81112

1120

21126

21130

21136

P1144

padave?

177172

P00136°

200006’

oeeegee’

000066°

ooeave’

e00c0e’

poeoce’

eolel2’

eQeeee

peoye?

20000006

216602

ogeg0e

203773

204767

e20342

gas5700

001367

0127020

173400
004767

177562

Ple700

177544

p6e700

oe0p10

p12e0e

Pilede

oleese

pBo00e

001022

ge5ge?

062767

000002

oge2re

022767

galqte’

200264

181407

216777

177502
oee2s4

pe2767

e0eo02

177472

2002413

SUBP

SUBP1L1

SUBPO1

,38TTL

JENDC

"SUBP" ROUTINE

1620CTe74 22106107 PAGE 8

RN AR NN RAR R AR R AN R AR NANOIRAN R AN AN OD

) ROUTIN

1

JSR

8GE

JMP

MOV

BLE

JSR

787

BNE

MOV

ADD

cMP

BLOS

MoV

Voi=01 BASIC » GT ROOT MOD

81146

2i1de

21159

91151

21152

21153

21154

21160

21164

21166

o1170

21174

01200

01206

201210

91214

01222

21224

21230

91234

21236

21240

1244

194400

114

116

123.

eeu767

177470

pRUT67

poev23e

gaes7ee

ev1722

216000

177774

084767

177458

216777

177432

o002l

212600

004767

177434

216767

177416

eeee1d

2esSee

004767

177414

pauts7

1775180

p1e6e0

2019002

004767

177424

080167

17704de

NSTERRy

SUBP21t

SuUBP 31

MOV

JSR

MOV

CLR

JSR

JSR

MOV

BNE

JSR

JMP

o IFOF

E TO HANDLE:
CALL "SuBP"TM (T ([,T1))

PC,BUFPOL

+GETONE

+INTEGR

*+SAVINT

+SETOPT

+GETNUM
+INTEGR

+SAVINT

xT-
SUBPQ

ERRARG

2(8P),R2

SUBP1

PCsTAGSRH

RO

SUBPY{
#3DINT,RD

PC,PUTNWD

DISEND,RO

#10,R0

(SP)+,R2

(SP),-(SP)
R2,2(8P)

sysp2

(RO}¢
#2,NSTSK

WNSTSK,NSTSK

NSTERR

DISEND, #NSTSK

#2,D018END

SuBP3

RTejy MACRO VM@2=29

0

SLONGER

/INS/

SLONGER

-
 
T
 
W
D
 
W
P
 
W
S
 
W
S
 
W
D
 
wW
h 
Y
 
W
 
-

-
 

-
 
W
S

-
-
 

-
 
W
 
-

ENTER POLISH AND CHECK ® ("

GEY FIRST PARAMETER

INTEGERIZE TO 32767 OR LESS
SAVE INTEGER ON STACK
T4 IS OPTIONAL ARGUMENT
CHK %,® AND GET Ti (ELSE @)
INTEGERIZE 7O 32767 OR LESS
SAVE T1 ON THE STACK
AND EXIT FROM POLISH MODE
BR IF Ty >s 0

ARGUMENT ERROR

MOVE T TO R

BR IF T <= 9

LOOK FOR T IN FILE, BETTER NOT FIND IT

ERROR= TAG ALREADY IN USE

PUT IN SOINT FOR SUBP CALL

ADR OF THE SusP

PUT T1 INTO R2

MOVE T DOWN ONE PLACE
PUT T1 BACK ON STK

BR IF 2 PARAMETER CASE

ZERO WORD BEFORE SusP
ADD 2 TO CALL SUuBP PTR

ARE WE POINTING TO OURSELVES?

YES= OVERFLOW STACK DEPTH

NO= SAVE PTR FOR REST=OF=FILE PTR

BUMP PTR PAST THAT WORD

CONTINUE

16e0CT=7d 0223106107 PAGE 8¢

/IMPROPERLY NESTED SUBPICTURES/

PC,PUTWD

PC,TAGSRM

RO

SUBPY

*4(RO),RO

PC,PUTND

DISEND,eTAGEND

(SP)+,RO
PC,PUTND

DISEND, TAGEND

RO

PC) NEWPUT

PC, INSERT

(SP)+,Re
e *6

PC,PUTWD

CKRPAR

$D1I8K

-
 

-
 
-
 

-
 
-
 

-
 
-
 

-
 

-
-
 
e
 
e
 
-
 
-

PTR TO REST OF FILE

FIND T1, HOPEFULLY

FAILED TO FIND ITe ARG, ERROR

GET START ADR OF SuBP

PUT ADR INTO DPY FILE

UPDATE TAG LIST

GET TAG T

INSERT [T INTO OPY FILE

FIX PTR TO END OF LIST

NEXT TAG PTRm@/ NEW SGM

INSERT IF 2«PARAM CALL

GET T4 AGAIN

e PARAM, CASE=~ BRANCH

ELSE INSERT A ZERO

AND EXIT

57
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E
 
N
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8 2012509

9 201250

10

tH

12

13

14

15

16

17

18

19

GTe

O
®
N
O
W
N
E
N
>

2 L
~

91254

01260

21264

21266

g1272

01276

21304

21306

01312

01316

91324

21330

21334

21362

21364

21412

ESUB1

pou767

176734

212720

173400

ogave?

177364

20500¢

004767

177356

216700

177340

217767

oeesio

177332
ge1729

oedvr67

177332

010067

1773280

162767
o0o00e

000066

004767

177414

000167 ESXITH

176770

+S8TTL “ESUB" ROUTINE
+ENDC
R e L T R T e e e T

; ROUTINE TO MWANOLE:W

CALL "ESUB"

JSR PC,BUFTST ) ANY BUFFER YET?

MOV SSDINT,RO 3 PUT SDINT INTO R@

JSR PC,PUTWD ) INSERT AT END OF DPY FILE

CLR R9

JSR PC,PUTWD FOLLOWED BY A @

MOV DISEND,R® ) SAVE DISEND AND USE IT TOO

MOV ONSTSK,DISEND 3 WHERE TO PUT IT

BEQ NSTERR ) TOO MANY ESUBS IF = @
JSR PC,NEWPUT )} INSERT INTO OPY FILE/ NEW 8GM

MOY RO, DISEND ) STORE DISEND

sus 82, NSTSK ) DROP CALL PTR BY 2

JSR PC, INSERT ) CAN INSERT NOW

JHP CKEOL ) EXIT TO USER

THE STACK DEPTH OF SUBP 1S AN ASSEMBLY

wew IT I8 THE PARAMETER, SOEPTH

!

3 PARAMETER INSTEAD OF DEFAULTING TO A VALUE OF 18

!

! SOEPTH INCLUDES CALLS TO 2 PARAMETER SusP

000000 ADBAS:

01362’

202000 ADSTK;

200000 NSBAS

edt412’

9020000 NSTSK?

Vai=01 BASIC » GT

21414

81414

01420

014e2

91424

01426

01430

21432

21434

81416

Q1449

pl4do

1444

Qi144é

21452

p1dS2

g14dsa

TAGSRH}

2167082

oe0014

922002 TGLOOPs

0014al

910003

CRRY-11

201373

9002027 TAGXITs

Q12S14°TAGHED?

000020 TAGEND!

TS8Té641

020027

0001900

pvouae

205267

00e3se

SAVERO3

e1ea4é

000134

LARAR A AR R 2R 22222222022222222220

? STORAGE FOR POINTERS IN SUBP AND ESUB

«NORD 0 ) WORD YO DETECT BOTTOM OF DPY STK

o8, ¢SDEPTHOSDEPTH
«WORD @ 9y POINTER 7O OPY STACK

+WORD o )} WORD TO DETECT BOTTOM OF NEST

218, ¢SDEPTHeSDEPTN

«NORD @ ) POINTER TO NEST STACK

«IFOF $DISK

ROOT MOD RTeiy MACRO VM@2+09 16=-0CT=74 22106107 PAGE 10

o SBTTL MISCELLANEOUS ROUTINES

NOC

:ttittttttt'tlfittttttttttttttittttitt"t

) ROUTINE TO FIND A GIVEN TAG (PASSED IN R2)

$} ON EXIT RO s @ IF TAG NOT FOUND

) ELSE
3 R@ POINTS TO THE PTR FOLLOWING THE TAG

) R3 POINT TO THME PTR POINTING TO THE TAG

?y CALLED B8Y JSR PC,TAGSRH

3 RO AND R3 ARE CHANGED, R2 NOT CHANGED

MOV TAGHED,R® } GET START ADR OF TAG LIST

cMP (R@)+,R2 } DO TAGS MATCH?

BEQ TAGXIT } YESw EXIT

MOV RO,R3 } Ry POINTS YO PTR POINTING TO TAG

MOV (RQ),RO § GET ADR OF NEXT PTR

BNE TGLOOP 3 LOOP IF NOT AT END OF LIST
RETURN

JWORD TAG1 } POINTER TO FIRST TAG

WORD @ g POINTER TO PTR AFTER LAST TAG

LA AR AL A3 22232222 2202222822222

? POLISH ROUTINE TO TEST IF RO < &4

) XYBIG IS INCREMENTED IF IT I8 >»s &4
) USED IN ARGGET AND OTHER PLACES
} SAVE IT ON THE STACK

cMP R@,»100 3 COMPARE WITH 64

8LTY SAVERD ) BR IF < &4
INC XY816 3 INCREMENT COUNTER OF BIG VALUES

MOV RA,=(SP) 3 SAVE R@ ON THE STACK

POLRET 3 RETURN IN POLISH

«IPOF $OISK
JEOT
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- '
3 ' OEC « 11 = LBPGB « A = LA BASIC KERNEL V0201

4 '
5 ' GTB,MAC TAPE 2 OF &

6 ’

7 )} THE INFORMATION IN THIS LISTING IS SUBJECT TO CHWANGE WITHOUT NOTICE
8 s AND SHOULD NOT BE CONSTRUED A8 A COMMITMENT BY DIGITAL EGUIPMENT

9 ) CORPORATION, DIGITAL EGUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY

10 )} FOR ANY ERRORS THAT MAY APPEAR IN THIS LISTING,

11 ' |

12 } THIS SOFTWARE 1S FURNISHED TO THE PURCHASER UNDER A LICENSE
13 g FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH

14 § INCLUSION OF DIGITAL®S COPYRIGHT NOTICE) ONLY FOR USE IN
15 t SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY

16 ; DIGITAL,

17 }

18 ) DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
19 ) USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT I8 NOT
20 SUPPLIED BY DIGITAL,

21 '
§§ ) COPYRIGHT (C) 1973,1974, BY DIGITAL EQUIPMENT CORPORATION,

) .

24 ’ AUTHORS DR, STEPMEN R, ALPERT AUGUST 1973

28 JSBTTL "ERAS" ROUTINE

26 LENDC
27 ’ ) CRARARAAPRANANPARNANERANRNRNNARRANRNANN RN AN

28

29 } ROUTINE 70 WANOLE

39 ; CALL "ERAS® (( T)]

31 1 IF T 1S NOT SPECIFIED, THEN ERASE TRAK

32

33 21456 ERASY

34 91456 POUTeT JSR PC,BUFTST y ANY BUFFER YET?

176526
35 01462 121127 CMPB (R1),#,EOL } END OF THE LINE?

2002206

36 31466 201025 8NE ERASQ ) NO » GET T

37 91470 @12767 MOV $DJMP, BEG $ DJMP OVER TRAK

1600080

pa7018

38 91476 200167 JMP CXEOL ) EXIT TO USER

176622
39 91582 204767 ERASBT JSR PC,POLENT y ENTER POLISH MODE AND CHECK "(*

176562

40 01506 200136° #GETONE ) GET T

41 91510 200006° +INTEGR ) INTEGERIZE TO 32767 OR LESS

42 91512 901514’ 2 g EXIT POLISM

43 91514 216502 MOV FAC2(RS),R2 $ GET T AS AN INTEGER

Q00042
44 21520 203002 BGT ERAS2 g BR IF T LEGAL . .

4S 01522 20083167 ERAS1s JMP ERRARG ) ARGUMENT ERROR IF T<39 /( -
00000086

46 91526 BOUT6T ERAS2: JSR PC, TAGSRH } FIND THE TAG IN DPY FILE )

177662 /
47 81532 205720 18T RO ) DID WE SUCCEED? \
48 91534 201772 8EQ ERASY ) ARG, ERROR IF CAN’T FIND IT .

49 21536 212760 MOV #0JMP,={@(R@) y REPLACE SDINT BY DJMP -

GTB VQi=@f BASIC = GT ROOT MOD RTeii MACRO VYM22=09 16=0CTn74 02106107 PAGE 11+

160000

177770

S8 21544 085060 CLR =2(RQ) ) MAKE THE TAG ZERO e« FOR "SAVE"

177776

Si 21550 Q16082 MOV =6(RQ),R2 3 GET ADR OF REST OF FILE

1771772

52 01554 011213 ERASST MOV (R3), (R3) y MOVE LINK

S3 01556 201405 BEQ ERAS3 ? BRANCH IF END

54 21560 221002 CMP (R),Re } NEXT SUBP IN REST OF FILE?

55 21562 101005 8HI ERASY } YESe BRANCH

S6 31564 011000 MOV (RO),RO ) GET NEXT LINK

57 21566 205020 CLR (ROB)+ ) ZERO TAG FOR MSAVE"
58 21579 Q00771 8R ERASS y LOOP
S9 21572 210367 ERA33T MOV R3, TAGEND } ADJUST END OF LINK

177640
60 91576 Q00167 ERASUY JMP CXRPAR ) CK *)" AND EXIT

176514

o1 o IFOF $O1SK
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10

11

12

13
14

16

17

18
19

e

3}

22

23

rL]

2s

26

27

28

29

30

GT

~
N
O
T
N
E

N
 
-

8

9

10

{

12
13

[
N

14

15
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get1e02 LPENI

21602 204767
176376

01606 201640°

21610 204767

gee2e2

21614 goSe2e

01616 216712

020056

01622 P0UT6Y LPENDI

176338
01626 001702°

21630 204767

200202

81634 Q05022

21636 016712

oegeed

91642 012700

0d1670°

81646 004767

P8444d

21652 004767

44

21662 0200167

176430

01666 000000 LPENT)

91670 000000 LPENX1

91672 0200000

01674 002000 LPENY)

21676 000000

21700 000A0@0 LPEN.F1

,S8TTL
NOC

"LPEN®" ROUTINE (NOT INTERRUPT)

BRANOVERRARRRARAANPRANERANARANRRRANNR ARNN NN

9 ROUTINE TO MANDLE
! CALL "LPEN" (N, TAG (,X, Y])

y DOESN’T CHECKX REST OF ARGS IF Hsp

JSR PC,BUFPOL

Y

JSR PC,GETADR

CLR (R2)e
MOV LPEN,P, (R2)

JOR PC,ENTERP

+CKOPCM

JSR PC,GETADR

CLR (R2)e
MoV LPENT, (R2)

MOV SLPENX,RO

JSR PC,OPTSTR

JSR PCoOPTITR

CLR LPEN,F

JMp CXRPAR

«WORD O
+WORD 9,0

+NORD 0,0

+WORD @

¢« IFOF 3018k

ENTER POLISM MODE AND CK "(®

EXIT POLISH FOR NOW
GET ADR OF M INTO R2

CLEAR HI=ORDER NWORD
STORE MIT VARIABLE

IMMED, POLISH

JUMP BY THE COMMA
GET ADR OF TAG INTO R2

CLEAR HI=ORDER WORD

STORE THE TAG

PUT ADDRESS OF SOURCE

STORE OPTIONAL ARGUMENT X

STORE OPTIONAL ARGUMENT Y

CLEAR LPEN HIT FLAG

CHECK ")® AND RETURN

LPEN TAG STORAGE
X COORD, OF LP HIT

Y COORD, OF LP HIT

LPEN MIT FLAG ( WIT = 1)

B VO1e=8] BASIC = GT ROOT MOD RT=iy MACRO VMB2~=09 1620CT=74 32106107 PAGE 13

201792 CXOPCMS

081702 112146

01704 200241}

21706 121627

020006

91712 201410

21714 205767

176154

21720 go1407

01722 121627

0000006

21726 Q001004

01730 205301

01732 000261

21734 205726 CKOPCO:
21736 0902134

91740 208167 CKOSYNY

0000006

21744 PUTSGM:

91744 020067

vooetd

21750 001404

21752 004767

176672
21756 0210067

eeooeR

21762 000207 PUTSO:

81764 200000 OLDMOO?

o 38TTL MISCELLANEOUS ROUTINES

+ENDC

LAAA RS AAA222222222022222 2222

? ROUTINE TO CHECK (POSSIBLY) OPTIONAL COMMA

1} USES R2

MOve

cLC
CMPB

8EQ

187

BEQ

CMPB

BNE

DEC

SEC

ST

POLRET

JNP

(Ri)e,=(SP)

(SP),#,COMMA

CxoPCQ

OPARGF

CKOSYN

(SP),#,RPAR

CKOSYN

R1

{SP)e

ERRSYN

-
 
.
.
 
s

-
 
W
P
 
N
S
 
W
S
 
W
 
W

GET THE TOKEN IN QUESTION

ASSUME FOUND

COMPARE WITH COMMA

BR IF A MATCH

NOT A MATCH, OPTIONAL?

NOT OPTIONAL, ERROR

IS IT A ")» 7

NQe= ERROR

POINT AT w)»

FLAG COMMA NOT FOUN

CLEAN STACK
AND EXIT '

SYNTAX ERROR

) ROUTINE TO SET«GRAPH]ICeMODE FROM RO

) CHECKS TO SEE IF SAME AS PREVIOUS MODE

CMP

BEQ

JSR

MOV

RETURN

+WORD

+« IFDF

R@,0LDMOD

PUTSE

PC,PUTHD

RO, 0LDOMOD

$OI8K

-
 
.
.

DIFFERENT MODE?

NOe= BRANCH

YES= INSERT IT

SET "NEW"TM QLOMOD

EXIT

VALUE OF PREVIOUS OLD SET«GeM

4
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é .gg;ZL ARGUMENT GET FOR APNT,RDOT AND VEQT

]

3 ' ERRA RN AR RN ANA AN ANR RN N AR AR AN AR RSN O RNON

4

-] ) ROUTINE TO SUPPLY ALL ARGUMENTS FOR "VECTTM,
6 1 MAPNT"TM AND "RDOTTM

4 ) ON EXITe

8 ! ROt BITS 1010 OF SET=«GRAPHIC=MODE

9 } (SP)1 VALUE OF VY .

{0 ] 2(SP)s VALUE OF X
i1 } XYBIGt NO, OF ARGS, (X,Y) EXCEEDING 63

12 ' XSIGNSs BIT {3 ON IP X NEGATIVE

13 ' YSIGNs BIT 6 ON IF Y NEGATIVE

14 y CALLED VIAt JSR PC,GETARG
1S

16 21766 ARGGETs v
17 01766 212667 MOV (SP)e,GETSAY 9 SAVE RETURN ADR OFF STK

822034

18 21772 2050267 CLR XY816 ) ASSUME X,Y < &4

2Q0032
19 21776 004767 JSR PC,POLENT 3 ENTER POLISH AND CK "n(¥

176266

20 02002 00R136° +GETONE 3} GET X OR DX

el 22004 204770° +SCALEX ) SCALE IT
22 02006 203440’ *TSTH4 ) CHECK IF < 64 AND ONTO 8TK

23 02010 08RQ76° ¢*GETNUM ) CK ®," AND GET Y
24 02012 00Soue’ +SCALEY ) SCALE IT

2S 02014 o03u40’ *+78T64 ) TST IF < 64 AND ONTO 8TK

26 02016 9023pS0° oLIFY ) GET L, 1, F, T

27 02020 002022’ s*e } EXIT FROM POLISH

28 02022 000177 JMP OGETSAY )} RETURN TO CALLER

000008

29

30 022026 000000 GETSAVS WORD O ) RETURN ADDRESS

31 02030 000000 XYBIGI LWORD @ ) VALUES > &} :

32 02032 000009 XSIGNY LwORD 2 ) BIT 43 ON IF X NE

33 02034 200000 YSIGNS WORD 2 3 BIT 6 ON IF Y NEG

34 ¢+ IFDF $DI8K

GTB V21«21 BASIC =« GT ROOT MOD RTei] MACRO VM@2e@9 16=0CT=74 22106187 PAGE 1S

1 oSBTTL ADDRESS CALCULATION ROUTINE
e +ENDC
3 ] L AR 2 A X R I R R R R R Y Y P X Y R 222222
4

5

6 3 ROUTINE TO FETCH ADDRESS FOR STORING VARIABLES
7 3 IN ARRAYS, IF 8$82¢=~§ (l,E, XGRA,YGRA, OR FIGR )
8 3 THEN ONLY ONE WORD ENTRIES ARE ASSUMED,
9 ) USES Ry, R2, R3, SAVES RO
10 } CRASHES IF CALLED WHEN R1 POINTS TO CONSTANT

i ) DESTROYS THE FAC IF SUBSCRIPTS INVOLVED

§

13 22036 GETADR
14 22036 210046 . MOV R@,=(SP) 3 SAVE RO
1S 02040 12102 MOov8 (R1)e+,R2 t BUILD WORD OFFSET
{6 02042 10985315 BM1 GETAD3 ) CK IF OPTIONAL ARGUMENT
17 82044 200302 SWAB R2

18 22046 152102 BISB (Ri)+,R2 3 GET SECOND HALF
19 22050 061502 ADD (RS),R2 ) ADD PTR TO USER AREA
20 22052 @21227 cMP (R2),#e2 ) I8 IT A SCALAR OR ARRAY?

177776

21 92056 093070 8GT ADRARG ) ARGUMENT ERROR IF STRING
22 02060 210246 MOV R2,=(SP) } SAVE R2
23 22062 004767 JSR PC,GETVAR } GET ADR AND SUBSCRIPTS

2000006

24 22066 212602 MoV (SP)e+,R2 3} RESTORE R2
2S5 02070 022227 CMP (R2)¢,8=3 g WAS IT A SCALAR? -

1777715

26 920874 Q2014S7 BEQ GETAD® § YES= BRANCH
27 22076 826227 cMP 4(R2),m=2 9 IS 882 FLAGGED FOR XGRA ETC,?

200004

177776 :
28 02104 003461 BLE GETADI } YESe BRANCH
29 A2106 POST4R TS8T o (R2) ) FIX UP R2
30 22110 P165Q9 MOV SS1SAV(RS),R0 } SET UP 881

geee2u

31 22114 216503 MOV SS28SAV(RS),R3 ) SET UP 882
00026

32 22120 p2ve6R cMP R, 4(R2) ) 8§81 » SSiIMAX?
eeceed .

33 g2124 203040 BGT ERSSY ! YES= ERROR
34 92126 205703 ST R3 ) 2 DIMENSIONAL?
3S 02130 j@0427 8M] LOCNOZ2 )} NO= BRANCH
36 02132 205762 TST 6(R2) ) YESe= IS IT ODIMENSIONED OKAY?

peveade

37 82136 100433 BM] ERSS3 } NO= ERROR

38 22140 220362 CMP R3,6(RQ) ) 882 > 3$82MaAX?
200006 _

39 22144 101030 8HI ERSS3 }] YESe ERROR : ifs

40 22146 V16246 MOV U(R2),=(SP) p PUT 8SS2MAX ON STK
poeged

4] Q2152 PBSe16 INC (8P)

42 22154 91034s MOV R3,=(8P)
43 22156 B12746 MOV 220, (SP)

000020

44 22162 206303 LCLOOP: ASL R3

45 02164 ©Re366 ASL 2(8P)
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200002

46 02170 103002 Bce Y § MULTIPLY $82 BY SSIMAX
47 22172 0666023 ADD 4(SP),R3

200004

48 22176 085316 DEC (8P) g ANO ADD 881
49 92200 203370 BGT LcLooP

S0 92202 262706 ADD 86,8P ) CLEAN $TK
2020026

51 02206 060320 A00 R3,RO
52 92210 205200 LOCNO23 INC RO

AS3 22212 006300 SL R 2 BYTES/WORD

S4 92214 @0e6320 ASL RO ) 2 WORDS/ENTRY
SS 02216 016202 MOV 2(R2),R2

ooee0e

S6 02222 960002 ADO RO,R2
S7 92224 ededel BR GETAD® ) AND GO TO EXIY
S8 02226 ERSS3s
59 02226 104400 TRAP 0

60 o IFNOF SLONGER

6y 092230 123 ASCII /808/
g223} 117

e2232 {02

62 + ENOC
63 «IFOF SLONGER

, 64 , JASCII /SUBSCRIPT OUT OF BOUNDS/

6S +ENOC

66 02233 020 WBYTE [ {

67 +EVEN

68 02234 212600 GETAD@: MOV (SP)e+,R0O } RESTORE RO
69 22236 p00207 RETURN y EXIY
70 02240 000167 ADRARGE JMP ERRARG } ARGUMENT ERROR

2000006

71 02244 000167 ADRSYNI JMP ERRSYN ) SYNTAX ERROR
2000206

72 02250 ©12203 GETADi1 MOV (R2)+,R3 3 PUT BASE ADR INTO R3
73 02252 v22323 cMp (R3)e,(R3) ¢ ) POINT R3 AT A(Q)
74 22254 005712 187 (R2) ) SSIMAXEO?

7S 02256 001014 BNE GETADS § NO= BRANCH AND USE IT
76 22260 210302 MoV R3,R2 } POINT AT ARRAY

77 22262 022227 CMP (R2) ¢, #0JMP ) A DJMP AT END?
~ 1e0000

78 22266 001375 BNE o4 ) NO= LOOP °TIL FOUND
79 82270 @11202 MOV (R2),Re ) POINT AT ADR IN OPY FILE

80 22272 @0S742 ST «(R2) ) POINT AT 881 IN OPY FILE

L} o IFOF SLPS

82 82274 002005 8GE GETAD?
83 02276 011267 MOV (R2),3CLSAV

oeuole

84 Q02302 012702 MoV SSCLSAV,R2
ge6314’

85 22306 205412 NEG (R2)

86 02310 GETAD7s LENDC

87 02310 026512 GETAD6s CMP SS1SAV(RS),(R2) 3 881 > SS1MAX?
00004 .

88 22314 003344 86T ERSS3 "~ 3 YESe ERROR

89 02316 016502 MOV SS1SAV(RS),R2 ) GET 881}
geoQed

GTB V@1edl BASIC = GT ROOT MOD RTeiy MACRO VMO2=09 16=0CTe74 32106107 PAGE 15¢

90 92322 100403 BMI GETADZ2 ) BR IF NO SUBSCRIPTS

91 92324 006322 ASL R2 } ADOOUNT FOR WORDS NOT BYTES

92 02326 060302 AOD R3,R2 j) GET ADDRESS

93 02330 e00741 8R GETADOD y EXIT
94 92332 910302 GETAD2Y MOV R3,R2 g IF NO SUBSCRIPTS GET JUST A

95 22334 000737 8R GETADO ) EXIT

96 02336 205767 GETAD3y TST OPARGF } SEE IF ARG IS OPTIONAL
$175532

97 02342 @01740 B3EQ ADRSYN ) NOe SYNTAX ERROR
98 02344 120227 GETADS: CMPB R2,#,RPAR ) 18 IT A TMM) 2

0000006

99 22359 201335 BNE AORSYN ) NO= ERROR

199 2352 @05301 DEC Ry ) YES= POINT AT IV
181 2354 Q20502 - CLR R2 3 MAKE ADR = 2
182 2356 Q200726 8R GETAD® y EXIY

103 + IFOF $OISK

67



GT8 Vvei=2) BASIC e GT ROOT MOD RT=i{y MACRO VYM@2=09

{ ' 38TTL
e + ENDC

3 '
4

S

6

7 Q02368 DS8TP1

8 002360 212746 MOV

peo324°’

9 202364 STOPA

10 02364 212667 MOV
900054

11 02379 005737 TST
00000206

12 02374 P01420 BEQ

13 02376 205767 TST

002ea06

{14 22402 001415 BEG

15 22U04 005767 787

200B3e

16 02410 001414 BEQ

17 02412 012767 MOV

173400

PR6 166

18 02420 20S7T67 STOPCs TS8T

0000006

19 02424 202379 8GE

20 022426 022767 CMP

160080

eg6152

2l 02434 90137 BNE

22 Q2436 085067 STOPB: CLR

200004

23 92442 200207 RETURN

24

2S Q2444 000000 STOP,FI ,WORD @

26 02446 POOROd RUNGFI ,WORD

27
28 9245¢ CONT3

29 02450 912746 MoV

000324’

30 02454 CONTAL

31 02454 005767 TST

177764

32 32460 PO140R3 8EQ

33 02462 005067 CLR

177756

34 02466 20050A0 B8R

3S 02470 2090207 CONT@As RETURN

36

17 02472 904767 RESTRT JSR

p00172

38 22476 p0CEB2 RT1
39

4@ 92500 INIT

41 82500 @2i274é6 MQV

000324’

GT8 V@1e01 BASIC e 6T

42 025094 INITAY

43 92504 Q04767 JSR

177654

44 g #+x SET UP IN

4S 22510 pi2700 MOV

2200006

46 02514 262700 ADD

geeele

47 02520 @1270@2 MoV

poe29e

48 02524 0910210 MOY

49 092526 P12742 MOV

poeguvre’

SO 92532 B1p240 MOV

S1 022534 pte74e MOV

po3240°

S2 9254@ 10240 MOy

S3 22542 212749 MOY

Y-

S4 P254é Q005067 CLR

177212

S8 @2S52 ¢esoee67 CLR

176056

56 92556 205067 CLR

peo13e

57 82562 085067 CLR

177112

S8 22566 0205Q67 CLR

177652

59 p »ex MAKE SURE
60 22572 012767 MOV

160000

205706 ,

6t } **% MAKE SURE

62 02680 @0@S767 ST

206006

63 Q2604 0010024 BNE

64 B26d6 INITZ2t

6S DP2606 PIOU4LS MOV

Y s LFDF

67 JSR

68 +ENDC

59 22610 BQAUTST JER

00006

70 22614 g126a4 MOV

71 92616 P16700 INIT{: MOV

176028

72 22622 210867 MOV

P0OS7T62

73 32626 219067 MOV

{76004

74 Q2632 212729 MOV

160600

7S 22636 0127180 MOV

010506°

76 P2642 210067 MOV

175772

1600CTe74 02106187 PAGE 16

"O8TP", “CONT", AND "INIT®TM RQUTINEY

(AR AR R X222 222222222 22dl 2] ]}

3 ROUTINE TO HANOLE "DSTP®TM, "CONT®, AND PINIT"

ROOT MOD RTeiy MACRO VMO2=09

BCKEQL,=(8P)

SP,8T0P,F

PNGTVECT

STOPB

oPC

STOPB

RUNGF

$TOPB+d

SSDINT,08TOP=2

DSR

4
#DJMP,DSTOP=2

STOPC

RUN,F

¥CKEOL,=(8P)

STOP,F

CONT?
STOP,F

INITS

PC,INIT3

SCKEOL,=(SP)

PC,STOPA

-
 
-
 

-
l
 
‘
e
 

-
 
.
.

-
y
 
w
e

)

)

NORMAL PROGRAM EXIT

SET STOP FLAG

VECTORS BEEN SET?

NO= EXIT NOW

DPC CLEARED?

YES

CURRENTLY RUNNING?

NO

LOAD S8TOP

STOPPED YET?

NO= LOOP SOME MORE

BACK TO REGULAR?

NO= WAIT SOME MORE

SIGNAL STOPPED

STOP FLAG (my FOR STOP)

FLAG TO INDICATE RUNNING

EXIT FOR CALLER

WERE WE STOPPED?

NO= THEN DON’T START IT

CLEAR STOP FLAG

CLEAN SUBP STK AND START UP

FIX STACK AND START DPU

NORMAL ENTRY

16=0CT=74 921026107 PAGE {69

ENTRY FROM BUFTST

MAKE SURE DISPLAY HAS STOPPED

TERRUPT VECTORS HERE

BGTVECT,RO

#12,R0

#PRU4,R2

R2, (RO)
SRESTR,=(R3)

R2,=(RQ)

SLPNINT,«(RD)

R2,=(RQ)
SDISINT,=(RQ)

oLDMOD

INSRTF

SCAL,F

LPEN,F

STOP,F

TRAK 1S OFF

sDJMP, BEG

END OF DPY FILE

DCRASH

INITY

R“"(SP)

3018k

PC,CLOSALL

PC,FIXQ

(SP)e R4
ACTST,RO

RG,08TC0P

RO, DISEND

#0JMP, (RO)

#BEG, (RO)

RO, ACTEND

-
-
e

SET UP DESTINATION

OFFSET TO TOP

AND PRIORITY

PR4 FOR RESTR

RESTART

PR4 FOR LP INTERRUPY

LP INTERRUPT

PR4 FOR STOP DISPLAY

STOP DISPLAY INTERRUPT

MAKE SURE MODE CHANGES

CLEAR INSERT PENDING FLAG

CLEAR SCALE FLAG

CLEAR LP HIT FLAG

CLEAR THE STOP FLAG

MAKE SURE TRAK IS OFF

IS AFTER PERMANENT STUFF

-
-

-
 

W
 
W
 
w
w
 
w
p

"FIX" BEEN CALLED?

B8R IF "FIX® ALREADY CALLED

CLOSE ALL FILE 1/0

GET SPACE

SET LO=END FOR DJMP

IT 1S A NEW DISEND

PUT A DJMP THERE

FOLLOWED BY LOOP ADR

ACTEND POINTS TO WORD AFTER DISEND

65
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6GT8

17

78

79

LT

81

82

83

84

GT8

BR264s

22652

22654

02668

22662

22670

02676

82702

e27ie

eavye

002714

gee714

202729

92724

e2r24

22730

92734

22736

92740

22742

B274de

ga27se

22754

02760

92762

22764

02770

22774

22776

p30e2

23004

23006

e3a10

23012

alete

23022

23024

03024

23230

V2i=01 BASIC « GT ROOT MOD RTeyy MACRO VM@2=09 1620CTe74 02106107 PAGE 16¢

] *x* FIX UP TAG POINTER

0167080 MOy TAGHED,RO ) GET FIRST TAG ADDRESS
176562
005720 787 (RS) ) BUMP IT BY 2

210067 MOY R@, TAGEND ) MAKE THAT TAGEND

176556

goSeie CLR (RQ) 3 AND CLEAR LAST POINTER
§ wew PATCH UP ADSTK AND NSTSK HERE

212767 MOV #NSBAS,NSTSK 3 ADJUST BUILDING STACK
201364°

176522
@12767 INIT33 MOV SAOBAS,ADSTX ? ADJUST RUNNING STACK

001334’

176464

010667 MOV SP,RUN,F ) SIGNAL RUNNING
177544

212767 MOV #BEG,DPC )} START UP DPU

g10506’

2000006

paez2e? RETURN J RETURN TO USER

PO0P00 SCAL.F1 (WORD 0 ) SCALE MAS BEEN DONE FLAG

’ ROUTINE TO MANDLE LINKING FOR SAVE AND RESTORE

« IFOF $DISK

SAVERT

JSR PCIEVAL ?} GET STRING (BASICX)
8CS o *6 3} FOUND A STRING?

JmMp ERRSYN ) NOe= ERROR
CMP (SP) 8=y ) A NULL STRING?
8€EQ =10 ) YESe ERROR

cMPB (R1)e, ¥ ,RPAR ) FOLLOWED BY *)* ?
8NE Y RY ) ) NO= ERROR

JMP SAV24 ) RETURN TO OVERLAY

+« ENDC

+ IFOF 3018k

Voie01 BASIC = GT ROOT MOD RTei{y MACRO VMO2=09

NOSC)

vesee?

177772

eeois67

175400

ONt

212746

173400

0R4767

175334

002136"°

eeeeae’

gaer4e’

2165@e

o00pue

velooe

200167 ONO1

0000006

e0uvs7

176434

o8sS7@0

ee177e

162700

eocoe1

805767

175640

001375

216703

175636

205743

220003

eei4al

012610

pueLe7

1753020

212667

175716

goe773

OFF1

P1274s

160001

adnr37

ON1iS

ON3:

ON21t

16=0CT=74 02126107 PAGE 17

2 38TTL *NOSC®,"ON", "OFF"TM ROUTINES

+ENOC

AT P e I e L

? TURN OFF SCALE

CLR

JMP

SCAL,F

CKEOL

)} NC MORE SCALE

3 AND EXIT

AEAAARA RN RRAAAN AN R AN RANEANRIAROAN AN AN

3 ROUTINE TO TURN SUBP ON AND OFF

MOV #SDINT,=(SP) ) A SDINT

JSR PC,POLENT 3 ENTER POLISH MODE, CK "("

+GETONE 3 GET SUBP TAG

+INTEGR } INTEGERIZE

1 *2 ) EXIT POLISH MODE
MOV FAC2(RS),R2 y GET TAG ,

8GT Y } LEGITIMATEe BRANCH
JMP ERRARG j NO= ERROR

JSR PC, TAGSRH § FIND TAG

18T RO y OID WE SUCCEED?
BEQ ON@ § NO= BRANCH
sua s12,R0 ) POINT AT SOINT/DJMP

TST INSRTF )} AN INSERT PENDING?

BNE TM4 } YESe LOOP TIL FREE
MOV ACTEND,R3 } GET END OF DPY FILE

TST e(R3) ‘ § POINT TO PREVIOUS WORD
CMP RO,R3 ) WHERE DOES RO POINT?
BEQ ON2 ) TO W01
MOV (SP)+, 0RO 3 STORE WORD

JMP CKRPAR 3 AND RETURN TO USER

MOV (SP)s, WO } STORE WORD

B8R ON3 ) AND EXIT

MOV S0JMP+1,=(SP) .3 A DJMPey

BR ONY ) AND CONTINUE c;;lé;
,IFDF $DISK



GTB VO1~@i BASIC « GT ROOT MOD RTeiy MACRO VM@2~09 16e0CTe74 02106107 PAGE 18

N
N
E
 
W
 
e

8 @go3232

9 993232

10 23236

11 23040

12 03042
13

16 83044

FIXs
004767

175232
eo0136’

poopees’

ge3p4u’

200167

2000006

FREES

oSBTTL "FIX®TM ROUTINE CALLER

+ENDC
RN AR AR AR AR NN SR A RN R AN N RO RN AR RN

') ROUTINE TO HANDLE1

" CALL "FIX"(N)

JSR PC,POLENT y ENTER POLISH MODE, CK "("

+GETONE ] GET N

+INTEGR ) INTEGERIZE 17

o *2 ) EXIT POLISH MODE

JIFOF $DISK
J::Dc PC,CLOSALL ) CLOSE ALL FILE 1/0

Inp FIXSP } JUMP TO OVERLAY

+ IFOF 015K

CLOSE ALL FILE 1/0

GO TO OVERLAY
JSR PC,CLOSALL
JMP FREED

GTB VQ@ie@l BASIC o GT ROOT MOD RTeiy MACRO VM22=0Q9 16e0CTa?d 22106107 PAGE 19

O
®
N
O

N
 
&
 
W
i
+

14 @3ase

1S 23059

16 23056

17 33060

18 33064

19 23266

20 23079

21 el3a7e

22 03274

23 23276

24 331900

25 2312

26 23104

27 23126

28 23110

29 023112

30 23116

31 23129

32 93124

33 23126

34 Q931392

35 023134

36 33136

37 03140

38 23142

39 23144

42 23150

41 93152

42 283154

43 23160

44 3162

45 23166

46 PplIg70

47 23472

u8 23174

LIFTS

g1eve67

Q40000

popL 68

B1o44e

oRdTe7

175226

0000606’

000@26’

pooQQRd

edeg76’

poepas’

p09ge0’

00eQ40R’

pO3104°

905020

glesee

po3yes

geee27

o024

203003

62702

200203

850200

p12602 LIFTO1

204767

Y

250300

912602

go141sS

100003

285067

p002e6

eoS4ae

gesS3ae LIFT21

p2p227
eoeet10

pdeeas

gsavee

gecot1e

poelne

006282

250200

212602 LIFTYS

+JIBTTL ROUTINE TO FETCH L, I, F, T

+ENDC

AR AN AR R AR RN AN AR ARARE NN RANAAD

ROUTINE TO HANOLE L, I, F, T

UPON ENTRY R1 POINTS TO COMMA PRECEDING L
UPON EXIT RO CONTAINS BITS 2140 OF SGM WORD-

 
w
e
 
w
e

) L 8 P INTERRUPT ENABLE
g 1 = INTENSITY OF LINE

;) F & FLASH (BLINK)

1 T s TYPE OF LINE (30LID, ETC,)

MOV #UBDB0O, INVLS 9y ASSUME VISIBLE

MOV RU,=(SP) 3 SAVE R4 FOR RETURN

JIR PC,QIKPOL y ENTER POLISKH MODE

+SETOPTY ) SET OPTIONAL MODE

+PLOOP 1 POLISK LOOP
*4 ) 4 TIMES

+GETNUM ) GET ",L¢L,F,T"

+INTEGR ? INTEGERIZE EACH IN TURN

*SAVINTY ?} SAVE ON THE STACK

+ELOOP ) END OF POLISH LOOP

Y- ) EXIT FROM POLISH MODE

CLR RO } CLEAR DESTINATION WORD
MOV (SP)e+,R2 3} GET TYPE OF LINE

BLE LIFTO ) BRANCH IF NO CHANGE
CMP R2,#44 y COMPARE R2 T0 4

8GT LIFTQ 1 IGNORE IF T>»4

ADD #3,R2 ) ADD TO GET SETeBIY

8IS R2/)RO ) SET T INTO R®
MOV (SP)+,R2 ) GET F

JSR PC,BITGET ) Fuds: @

CRE R3,RQ y F>»0: 308, F<Q) 20

MOV (SPYe,R2 ) GET I
BEQ LIFTY § BRANCH IF NO CHANGE

8P LIFT?2 3 BRANCH IF VISIBLE

CLR INVIS ) MAKE INVISIBLE

NEG Re 3} MAKE R2 POSITIVE
OEC Re
CMP R2,#10 j COMPARE R2 WITH 8

8GE LIFTY 3 IGNORE IF 70O B]6

B1S #1d,R2 3} ADD IN 8

Swag R2

ASR R2 ) PUT BITS IN CORRECT POSITION

BIS R2,RQ ) 1 IS SET INTO RO
MOV (SP)¢,R2 1 GET L

67



GT8 V31«21 BASIC = GT ROOT MOD RTeiy MACRO VMO2-09

49 a3tre

S50 23202

Si{ 83204

S2 03206

S3 03219

S4 23212

S6 93214

S7 e3214

S8 03216

59 03220

60 23222

61 23224

62 093230

63 23234

65 93236

GT8 Voie0d} BASIC = GT RQOOT MOD RTefi MACRO YMO2e09

284767

eoecel2

e0e303

206303

050300

012604

000134

BITGET:

205003

ees7ee

ee140S

e02402

0527e3

000019

852703 BITNEG!

200020

900207 BITZER:

002000 INVIS)

LPNINT

010046

P1024¢é

210546

216705

2002006

816746

20000806

217700

176100

gatuel

gos72@

gl1io00

pe24a7

285767 LPINTO:

176402
201150

005367

176374

212067

176356

P16546 LPINTY

pooeue

P16546

eQveue

PleT4e

poelld

0085265

ggeQ4o

gi1e700

20000006

42700

176000

210065

200042

0085767

176330

P02u420

166700

905146

poe2oe

206200

060267

085136

16765

095132

poopue

232767

godoue

PePQA2086

201403

JSR

ASL

ASL

819
MOV

POLRETY

CLR
TSy

BEQ

BLY

8138

a1s

RETURN

+«WORD 0@

o IFOF

PC/,BITGET

R3

R3

R3,R9
(SP)e+,R4

R3

R2

BITZER

BITNEG
#19,R3

#20,R3

S$OISK

-
 
W
S
 
W
D
 
W
 
e

16=0CTe74 02106137 PAGE 19¢

Lsds @

L0 140

L<as 100

L IS SET IN RO
RESORE R4

ANO EXIT

CLEAR DESTINATION

CHECK SIGN OF R2
BRANCH IF R2 = @

BRANCH IF R2 < @

POS: 30

NEG: 20

ZERO: O

VISIBILITY FLAG (BIT 14)

16=20CT=74 02106107 PAGE 20

oSBTTL LP INTERRUPY HANOLER
NOC

PRARAN RN AR ARARNNARANNANANNACANARARNNOIS

3 ROUTINE TO HANDLE LIGHT PEN INTERRUPTY

MOV

MOV

MOY

Moy

MOV

MOV

8EQ

TSY

MOV

8Ly
TST

8NE

DEC

MOV

MoV

MOV

MOV

CLR

Mov

MOV

TSY

BLTY

sus

ASR

ASR

ADO

MOV

BIT

BEQ

RA,=(SP)

R2,=(SP)
RS,=(SP)

USRAREA,RS

SERVEC,=(SP)

#ADSTK,RE

LPINTOD

(R@)¢
({RO),RO

LPINTY

LPEN,F

LPEXY

LPEN,F

R, LPENT

FAC2(RS),=(SP)

FACI1(RS),=(8P)

ABS,F,=(SP)

FAC1(RS)

DISX,R@O

8176000,R0

RQ,FAC2(RS)

LPEN,F

LPINT
XT,RQ

RO

RO

RO, XT

XT,FAC2(RS)

#40,08R

LPINT2

SAVE REGISTERS

SAVE RS

SET UP RS TO USER AREA

SAVE ERROR VECTOR IN FPMP

GET PTR TO TAG (IF ANY)

NO TAGe BRANCH

POINT R2 AT TAG

PUT TAG INTO R@

MIT MUST BE IN TRAK

ANOTHER HIT PENDING?

YESe EXIT

NO= MAKE FLAG 8 e}

STORE TAG

SAVE FAC

AND FLAG TOO

GET X POSITION

ONLY FIRST 10 BITS

PUT IN FAC

IN TRAK?

NO= BRANCH

OIv 8y 2

Div BY 2

OLD + (NEW«OLD)/4

PUT IN SMOOTHED VALUE

ON THE EDGE?

NO *



GTB VO1e01 BASIC = GT ROOT MOD RTeiy MACRO VM@2=@9 1620CTe74d 32306107 PAGE 20¢

38 034024 212767 MOV 81000,XT7 3} STORE CENTER IN XT
goloae
905112 :

39 23412 210667 LPINT23 MOV SP,ABS,F ?} SCALE ABSOLUTE
2222

49 23416 p12700 MOV SUSCL,X,RD ) UNSCALE MODE
006362°

41 93422 0204767 JIR PC,8¢C.USC ) DO IT NOW
pogeve

42 03426 pLesSus MOV FAC2(RS),=(SP)
: 200042

43 23432 216546 MOV FACI(RS),=(SP) 3 SAVE UNSCALED X ON STACK
P00Q40

44 93436 2050265 CLR FAC1(RS)
900040

4S 93442 916700 MOV D18Y,RO ) GET Y POSITION
Peveens

46 33446 Q42700 BIC ¥176000,R0 7} ONLY FIRST 10 BITS
1760020

47 23452 910065 MOV RO,FAC2(RS) 3 PUT INTO FaAC
200042

48 @34S6 285767 78T LPEN,F ? IN TRAK?
176216

49 93462 002420 LY LPINT3 ) NO= BRANCH
SO 03464 1667020 Sus YT.Re

005036

S1 23470 2062080 ASR RO y DIv BY 2 .
52 03472 206200 ASR RO y DIV 8Y ¢
S3 33474 9600287 ADD R2,YT ) OLD ¢ (NEW=0OLD)/4

205026

S4 93500 216765 MOV YT,FAC2(RS) } PUT IN SMOOTHED VALUE
peseze

000042 ,
SS 03506 032767 BIT #48,D3R ) ON THE EDGE?

p20040

20000026

S6 23514 201403 BEQG LPINTY 1 NO
S7 23516 012767 MOV #600,Y7 9 STORE CENTER IN YT

200600

1

S8 23524 912700 LPINT33 MOV sUSCL,Y,RO 3 UNSCALE Y MODE
gee3se’

S9 03530 004v67 JSR PC,8C,USC ) DO IT NOwW
eeesSed

60 283534 0205767 187 LPEN,F ) IN TRAK?
176140

61 23540 002405 LTy . LPINTAY ) NO= BRANCH
62 03542 216700 MOV TRAKX,RQ ) FROM 87K

pol2ie

63 33546 216702 MOV TRAKY,R2 ) FROM FAC
001214

64 23552 900406 BR LPINTS ) STORE IT
65 03554 205467 LPINTUL NEG LPEN,F } MAKE FLAG = |

176120
66 23567 912700 MOV SLPENX,RQ 3 FROM STK

poie70°

67 23564 212702 MOV SLPENY,R2 ) FROM FAC

GTB V21«01 BASIC » GT ROOT MOD RTei] MACRO VM@2=239 16=0CT=74 22106107 PAGE 20+

pR1674°

68 03570 212620 LPINTSy MOV (SP)+,(RO)

69 23572 212610 MOV {(SP)+,(RD) ) STORE X

78 83574 @16522 MOV FACI1(R5),(R2)+

p02040

71 03620 016512 MOV FAC2(RS), (RR2) y STORE v
eooQ4e

72 23604 212667 MOV (SP)+,ABS,F } RESTORE FLAG
guvee3e

73 23610 212665 MOV (SP)+,FACY(RS)

00veue

T4 93614 212665 MOV (SP)+,FAC2(RS) RESTORE FAC

poeede

7S 23620 212667 LPEX1s MOV (SP)e+,3ERVEC $ RESTORE SERVEC
peeeees6

76 33624 212605 MOV (SP)+,RS 3 RESTORE RS
77 83626 212602 MOV (SP)e+,R2
78 23630 A12600 MOV (SP)+,R0 ) RESTORE REGISTERS
79 03632 05267 INC OPC } RESTARY DPY

o8PeRRs

80 23636 000002 RT! ) AND EXIT
81

82 23640 Q0002 ABS,Fi1 LWORD @ ) ABSOLUTE SCALE FLAG
83 « IFOF $01ISK
84 +EOT

67



GT8

O
B
 

V
I
E
W
N

GTe

5SS

Sé

57

58

Voie=21 BASIC

0364e

03642

03646

93650

293652

93654

23656

93660

03662

23664

03670

23672

23676

23700

23702

23704

93726

83710

03712

23716

204767

174336

00136’

oQeeoes’

geooe0’

g@o066’

000076°

oeeeae’

003664’

0106502

000042

posS402

004767

177316

206303

006303

o630l

910300

212602

ges4oe

pouTe7

177276

206303

-
“
-
-
-
“
‘
-
-
‘
-
“
-
-
-
“
‘

e GT ROOT MOD RTeii{ MACRO VMO2=29 1620CTe78 92106887 PAGE 21

DEC = 1§ « LBPGB = A = LA BASIC KERNEL Ve2=-01

GTB,MAC TAPE3 OF 4

THE INFORMATION IN THIS LISTING IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY

FOR ANY ERRORS THAT MAY APPEAR IN THIS LISTING,

THIS SOFTWARE ]S FURNISHED TO THE PURCHASER UNDER A LICENSE

FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH

INCLUSION OF DIGITAL®S COPYRIGHT NOTICE) ONLY FOR USE IN

SUCH SYSTEM, EXCEPY AS MAY OTHERWISE BE PROVIDED IN WRITING BY

DIGITAL.,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE

USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT

SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1973,1974, BY DIGITAL EQUIPMENT CORPORATION,

AUTHORS DR, STEPMEN R, ALPERT AUGUST 1973
«SOBTTL "STAT"TM ROUTINE

+ ENDC

ANAAA R AR RN AN RN AR AN RO R R AR AN RN ARNW

3 ROUTINE TO MANDLE
) CALL "STAT®( PONT ([, INT) )

3 FONT >3t NORMAL, ®@3 NO CHANGE, <@ ITALICS

3 INT »88 LP INTENSIFIED, =d: NO CHANGE, <@ MIT NOT INTEN,

STAT
JSR PC,BUFPOL ) ENTER POLISH MODE AND CK ")*

¢*GETONE 7 GET FONT
+INTEGR ) MAKE SURE AN INTEGER

¢SAVINT 1 SAVE ON STACK

+SETOPT ? INT 1S OPTIONAL

*GETNUM ) CK ", AND GET INT

*INTEGR 3 MAKE SURE AN INTEGER

142 ;] EXIT FROM POLISH .

MOV FAC2(RS),R2 ) GET INT

NEG Re ) NEGATE SO BITGET RETURNS VALUES

JSR PC,BITGET ) POS: 20,NEGs 38, ZEROs @

ASL R3

ASL R3

AS, R3 } POS; 208, NEG: 380, ZERO: @
MOV R3,RO 9y SAVE IN RO

MOV (SP)e,R2 3 GET FONT

NEG R ) NEGATE SO BITGEY RETURNS VALUES

JSR PC,BITGET

ASL R3 ) POS: 4@,NEG: 6@, ZEROs @

V@1=@1 BASIC = GT ROOT MQD RTei{ MACRO VMQR2e09 16=0CTe74 223061037 PAGE 21+

23720

23722

83726

250300

952700

170000

geo167

000246

8IS R3,RQ 3 SET FONT INTO RO
BIs #170000,R0 y SET UP LOAD STAT, REG, A

Jmp SOXIT 3 INSERT TO DPY/ CK ")*/ RETURN

' IFOF 3018k
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8 ea3r32
9 203732

10 23736

11 93742

12 03746

13 23752
14 23754

15 83760

16 23764

17 a3770

18 23774

19 ou4o0e

20 Q4aed

21 0d4doae

22 Qupio

23 24doi2

24 B4gaie

2S 24229

26 24222

27 p4a24

28 24@30

29 24934

30 24a36

31 24040

32 o4a4d

33 ed4oue

34 24d0Se2

35 Q4056

36 04ees2

37 24Qes

38 24072

GT8 Vvai=081 BASIC = GT ROOT MOD

39 Q4074

40 Q4a7e

4y d4i@2

42 24106

43 24110

44 Q4112

4S 24116

46

eeuv67

174252

05067

177676

gou767

176020

pes767

176056

A2 TL

8527090

110000

0o4ve7

175760

016600

poego2

056700

176036

204767

174650

el16700

176230

ove3ee

006200

62620

004767

§74e32

gesSe1e

gasedes

eesSeoee

852700

130000

pO4Te7

1757180

205716

geletl

p85766

oeo00e

o010

085067

175762

212716

peeeot

g12700

ool

eouTe7

174562
016600

000002

oee3eo

06200

56700

177134

p56700

175724

62600

05726

vSe7080

175716

geeusle

ROOT

ROOTY1

ROOTA:

16=0CT=74 221026107 PAGE 22

' SBTTL

oEN
ENRRNARARN AR SRR INNNRANC RN AN AR NN RN N AN RS

"ROOT®" ROUTINE

$ ROUTINE TO MANDLE

. CALL "RDOT®( OX, OY [,L,1,F,1])

JSR PC,BUFTST ) ANY BUFFER?

CLR ABS,.F ) RELATIVE SCALE.

JSR PC, ARGGET ) GET ARGUMENTS

87 XYBIG ) RDOT OR VECT?

BEQ ROOT] } RDOT= BRANCH
8rs $110000,R0 1 LONG VECTOR

JSR PC,PUTSGH ) SETeGRAPHICeMODE

MOV 2(8P),Re ) GET X

818 X$IGN, RO $ SET SIGN (INVISIBLE)

JSR PC,PUTHD ; INSERT IT

MOV YSIGN,RQ ) GET SIGN OF Y

SWAB RO

ASR RO y PUT IN BIT 43

ADD (SP)e,R0 § ADD IN Y

JSR PC,PUTND y INSERT 1T

CLR ($P) ) MAKE X & @

CLR »(3P) ) MAKE Y = 2

CLR R ) CLEAN BITS 10 « @

BIS 4130000,R0 y RDOT MODE

JSR PC,PUTSGM ) SETeGRAPHICMODE

78T (SP) ) Y = 27

BNE RDOTS ) NO= BRANCH

ST 2(3P) ) YESe X = @87

BNE RDOTO y NO= BRANCH

CLR YSIGN } MAKE Y POSITIVE

MOV #1,(3P) ) MAKE Y 3 ¢}

MOV ¥101,R0 } MAKE (@,=1) RDOT

JSR PC,PUTHD ) INSERT 1IT

MOV 2(SP), R0 } GET X

SWAB R® y SHIFT 10 LEFT

RTei1 MACRO VMB2=09 16=0CT=74 22106107 PAGE 22+

ASR RO , ! MOVE TO BITS Tei2

8IS INVIS,RO y SET VISIBILITY

B1S XSIGN,RO 3 SET SIGN OF X

ADD (SP)+,R0 y ADD IN Y

TST (SP)e 1 CLEAN STACK

8IS YSIGN,RO ) SET SIGN OF Y

8R SOXIT 3 TAKE "STANDARO" EXIT

o IFOF 3018k

7/
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8 Qo4i20
9 2024120

10 24124

{11 243130

12 04134

13 Q414

14 24144

1S 24150

16 04154

17 084156

18 24162

19 24166

20 24179

21 Bu172

22 Q4176

23 24200

24 24204

2S 24219

r{

GT8 VO1=91 BASIC « GT ROOT MOD RTeij MACRO VMO2=029

Qou21d

204214

ee47e7

174064
- 810667

177510

004767

175632
052708

114000

eau7e’

175600

9166020

000002

204767

174002
00us14°

256700

177054

004767

174462

212600

205726

004767

1737680

004522°

204767

174444

204767

174534
000167

174102

pe4ve?

173778

12 04220 0205067

11 04224

12 24230

13 24234
14 24236

15 94242

16 0424e

17 2uese

18 04256

19 24262

20 04266

21 24272

22 24276

23 04302

24 24306

25 04310

26 04312

27 84344

28 24316

177414

P0u767

175536

985767

175574

0e1096

052700

104000

004767

175476

000167

177614
52709

110000

P04T87

175462

216600

poega’

056700

176744

9S6700

175534

PeuT67

174346

p16700

175526

peelae

006200

062600

pesS726

000730

APNT

SOX1IT:

S0XITO

VECT:

VECT@!1

16=0CT=74 02306187 PAGE 23

SBTTL "APNTTM ROUTINE

+ENDC
L e L L T e I Y I S L)

} ROUTINE TO MWANDLE

' CALL "APNT® ¢ X, ¥ [,L,1,F,T] )

JSR PC,BUFTST 3 ANY BUFPFER?

MOV 3P, ARS8, § FLAG ABSOLUTE MODE

JSR PC,ARGGET ) GET ARGUMENTS

81s $114000,R0 y SET UP MODE WORD

JSR PC,PUTSGNM ) SET«GRAPHICeMODE

MOV 2(SP),Re y PUT X IN R@

JOR PC,ENTERP ; IMMED POLISH

+POSYX 3 MAKE X >u=0Q

1S INVIS,RD ) SET VISIBILITY

JSR PC,PUTHD ) INSERT X

MOV (SP)+,RO ) PUT Y INTO RO

ST (3P)e 3 CLEAN STACK
JSR PC,ENTERP y IMMED POLISH

+POSY } MAKE Y >a@

JSR PC,PUTHD ) INSERT T

JSR PC, INSERT y PLAG INSERT READY

Jup CKRPAR ) €K ")" AND EXIT TO USER

o IFOF 3018k

16=0CT=74 22126107 PAGE 24

S8TTL "VECT"® ROUTINE

+ENDC

R L L T T e P e P T Y

) ROUTINE TO MANOLE
! CALL "VECT" (DX, DY (,L,1,F,T]) )

JSR PC,BUFTST 3} ANY BUFFER?

CLR ABS,F )} RELATIVE SCALE MODE

JSR PC,ARGGET ) GET ARGUMENTS

18T XY81l6 } SHORT OR LONG MODE?

8NE VECTQ § LONG MODE= BRANCH
818 #10U4g00,RQ ) SET SHORT VECTOR MODE

JSR PC,PUTSGM } SET=GRAPHIC=MQDE

Jmp ROOTO y FINISH UP IN RDOT ROUTINE

BIS #110000,R0 ) SET LONG VECTOR MODE

JSR . PC,PUTSGM )} SET«GRAPHIC=MQOE

MOV 2(SP),R0 ;1 GET X

BIS INVIS,RO 3} FLAG VISIBILITY

8IS XSIGN,RO 3 FLAG SIGN

JSR PC,PUTWD ) INSERT X

MOV YSIGN, RO 3} GET SIGN OF Y

SWAB RO
ASR R ) } MOVE B8IT & T0 BIT 13

ADD (SP)e+,RO ) GEY VALUE OF Y
78T (SP)e ) FIX STACK

8R SOX1IY 3 EXIT THROUGH APNT ROUTINE
« IFOF $DISK

7

-
/

I's



GT8 Vv@i1=A1 BASIC = GT ROOT MOD RTelj MACRO VM@2eQ9 16=0CT=74 2230261087 PAGE 2S5

; eSBTTL GENERAL SCALE=UNSCALE ROUTINE
+ENDC

3 ) BRENARRAAR AN A RN AARS N AN ORI AR N IR AN ARN

)

5 ) ROUTINE TO DO SCALING AND UNSCALING
6 ? VALUE TO BE SCALED/UNSCALED AND RESULT ARE IN FAC

7 y BE CAREFUL ON REGISTERS SAVED ETC,

8 3 THIS ROUTINE IS RAISED TO LEVEL 4 SO A LPEN INTERRUPT
9 } WON’T CAUSE A STACK OVERFLOW

19

11

12 04320 SC,USC3

13 84320 2@S767 787 SCAL,F } 18 THERE ANY SCALING?
176366

14 04324 201442 BEQ scuscy J NO=» EXIT

1S 84326 216746 MOV PSW,=(3P) ) SAVE PSW

177776

16 24332 052767 818 $200,PSw } RAISE TQ PRu4

200200

177776
17 84340 210146 MOV Ri,=(SP) } SAVE R}

18 24342 210246 MOV R2,=(SP) ) SAVE R2
19 94344 B18346 MOV R3,=(SP) } SAVE R3
20 04346 0108uu6 MOV Rdy=(8P) 3 SAVE R4

21 84350 010546 MOV RS, (SP) ) SAVE RS

22 04352 912782 MOV #4,R2 g SET UP COUNT FOR WORD TRANSFER

e00e0d

23 24356 P@5720 187 (R2)+ § ADJUST POINTER

24 24360 214p46 SCUSCA; MOV e (R3),=(SP) ) TRANSFERY HI<ORDER=a| 0=ADORESS

25 04362 005302 OEC R 3} DECREMENT LOOP COUNT

26 Q4364 901375 BNE SCUSCo 3} BRANCH IF NOT OONE

27 94366 B12767 MOV MERSTAR,SERVEC 3 ERROR VECTOR FOR MULT,

P8u43u"’

20008006

28 24374 204787 JSR PC,QIKPOL ] ENTER POLISH MODE

173712

29 2440eQ @RUST4’ *PUSHF } FLOAT FAC TO STACK

38 94402 P00VA0R6 *SMLR ) MULTIPLY :

31 @444 PBULSH’ +RELABS } RELATIVE OR ABSOLUTE SCALE?

32 24496 P0oPRROG +$ADR y DO ADDITION IF ABSOLUTE

33 Qu441@ vev2Se’ +POP ) PUT RESULT IN FAC

34 Q4412 PRUULL’ Y $ EXIT POLISH

35 Q4414 912605 MOV (SP)¢,RS } GET BACK RS

36 Q4416 D12624 MOV (SP)+,Ry

37 Q4420 012603 MOV (SP)+,R3

38 Q24422 P12602 MoV (SP)e+,R2 ) RESTORE REGISTERS

39 Q4424 212601 MOV (SP)e,RY
40 Q4426 212667 MOV (SP)e,PSW ) RESTORE PSw

177776

41 QU432 200207 SCUSCIt RETURN

42

43 ] «xw GOES QUITE DEEP IN STACK e={2 WORDS?
ay

4S 8443y ERSTARY
46 QU434 104400 TRAP [
47 P8436 117 +ASCII /OVF/

24437 126

GTB V@101 BASIC = GT ROOT MOD RTe=1] MACRO VM@2=@9 16=0CT=74 22306137 PAGE 2S¢

4d44e 126

48 Qd4uyy poeo +BYTE ]
49 +EVEN

SO Q4442 220927 ERRDIV]E CMP RB,#4000
gQugae0

Si Q4uus 183772 8L0 ERSTAR
52 24450 1Q4u20 TRAP 9
53 24452 124 +ASCII /Dvoy

04483 126

Q44Sd 69

S4 244ssS 0009 +BYTE 2
55 +EVEN

56

S7 « IFOF $DISK

/3



GT8 VOoi=0a)] BASIC =« GT ROOT MOD RTeii MACRO VYM32-09 16=0CT=74 321061087 PAGE 26

i .saTzL MISCELLANEOUS ROUTINES
P +END

} ] ARARNRPRRRANNERANNNNRRBRNODNANEARNCANNRONRNY

4

S 1} SOME AUXILIARY ROUTINES NEEDED
6

7 9044Se 905767 RELABS: TS8T ABS,F ) RELATIVE OR ABSOLUTE SCALE?
17715¢6

8 Q0uus2 991401 8€Q RELABO 3 BRANCH IF RELATIVE

9 P04dod 2BDL34 POLRET ) OO ADDITION STEP IF ABSOLUTE

10 Q4466 212665 RELABOS MOV (SP)e,FACLI(RS)
1LY

11 04472 212665 MOV (SP)+,FAC2C(RS) STORE RESULT IN FAC
peooue

12 94476 Q22626 41 (SP)e+,(SP)e )} CLEAR STACK OF ADD CONSTANT
13 0uSee goc16d JMP 6(R4) ) EXITe PAST ADD AND POP

200006

14

1S 84SA4 212767 DIVVECE MmOV SERRDOIV,SERVEC ) ERROR VECTOR FOR DIVISION
Pouuu2’

2000006

16 04St12 200134 POLREY
17
[5 ] (A2 E2 1222022222222 2221282222222 127}

19

20 3 SOME POLISH ROUTINES (AGAIN)

2!

22 84514 POSX}
23 04514 Q0S767 T8T XSIGN ) CK SIGN OF X

175312

24 24520 Q0040 BR POSO ) BR WITH CONDX CODES SET
2% 04s22 POSYs
26 084522 005767 1£ 2] YSIGN ) CK SIGN OF Y

75306

27 204S26 201401 POSOY BEQ POS| 3 BR IF RO »s9
28 « IFOF SCRASH
29 JMP ERRAQOR } ARGUMENT QUT OF RANGE

3o « ENOC
31 + JIFNOF SCRASH

32 24530 go5p00 CLR RO y MAKE R? s 2

33 +ENDC

34 94532 oBR134 POStS POLRET

35S :
36 34534 ERRAQR)
37 04534 104409 TRAP ?

38 ¢« IFNDF SLONGER
39 94536 104 +ASCII /AORy

24537 117

24540 122

40 + ENDC

41 +« IFDF SLONGER
42 +ASCI1 /ARGUMENT QUT OF RANGE/

43 +ENDC

44 94541 o0e@ oBYTE 2
4s <EVEN

46

47 94542 10146 SAVER1I MOV Ri,=(SP) "SAVE ONLY R1 ON STACK

GTB V@121 BASIC =~ GT ROOT MOD RTwii MACRO VMQ2=09 16=0CT=74 B2:126327 PAGE 26¢

48 24544

S0 Q04Sue

S1 04559

52 04552

53 24556

54 Q94Se2

5SS 94566

56 Q94S72

S8 84574

S9 dusR0

60 Q4604

61 Que0de

b2 QU612

63 Q4eld

64 94620

65 Q4624

66 QUb26

67 24633

68 024634

59 24640

71 Qdeu?

72 Q4644

020134

012602 REVRSE}

012603

Bleedsd

ovepe0e

Pl1664b

peeeoe

010366

oeooee

210266

pooeQd

000134

216546 PUSHF1

000042

e16546

202040

901015

0es72e6

010167

eea26

010467

eoee2y

e0u767?

173466

0000096

20u630°

glevel

CLELEDS

216704

200004

820134 PSHXITy

gueooe Mii

832030 M21

POLREY

MoV (SP)e,RR

MOV (SP)+,R3

MOV 2(3P),=(SP)

MOV 2(SP),=(SP)

MOV R3,6(3P)

MOV R2,4(SP)

POLRETY

MOV FAC2(RS),=(SP)

MOV FACL(RS),=(SP)

BNE PSHXIT ) EXIT IF REAL ALREADY

TST (SP)e

MOV Ry,Mq

MOV RU, M2

JSR PC,QIKPOL

+31IR

ot
MOV Mi,RY

MoV M2,R4

POLRET

+NORD @
+NORD @

+ IFOF $DISK

77
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Pdbds

QUOU6 PBUTST

§73336
04652 010667

176762
4656 00UTE7

173406
B4662 P04SYR’

P4664 02PD138°

84666 gouvTO’

04670 204814’

04672 vO14S2’
84674 900076°

Q4676 vOSQUR’

04700 0204522°

04702 004704°

847024 212767

160000

0035874

24712 210067

203610

Q4716 0212667

P03e6e2
04722 212601
P4724 Q84767

1751026
24730 210267

2000382

04734 004767

173216

24740 081702°

BUT42 204767

175070
P4746 8102267

goo014d

04752 012767

173400

go3s2e
4760 00L467

173332

24764 900008
24766 200000

V@i1=2¢{ BASIC = GT RQOT MOD RT={{ MACRO VM32«09

8 po4770

9 Q04770 @@sSee7

10

27

28

29

30

31

175036

24774 012700

206402°

05020 224767

177314

25004 004767

2200006

25018 225765

@deeue

95014 901402
25816 000167

177512
25022 216500

200042

95826 292930

25032 212767

020000

174774
25236 005400

9504a veeu23

85242

95042 205067

174766

25046 912700

eQe372°

050852 QQu767?

177242

05856 204767

2200006

25062 205765

200040

25866 291401

25070 2008752

25872 216500

'ITITY:

A5876 P02004

25128 012767

200100

174726
25106 205u00

95110 228027

ee200e

85114 902u@2

25116 @12700

Vei=21 BASIC = GT ROOT MOD RTelf MACRO YM@2=39

TRAK?

TRAKXS

TRAKYS

16=0CT=74 22106187 PAGE 27

«SBTTL "TRAK® ROUTINE

+ENOC
b AR RS R A I P Y Y P Y R iy

? ROUTINE TO MANOLE

) CALL "TRAK®TM (X,Y)
} BECAUSE OF "GETADRTM, X AND Y MUST BE
' VARTABLES, NOT CONSTANTS!

JSR PC,BUFTST 3 ANY BUFFER?

MOV SP,ABS,F ? FLAG ABSOLUTE MODE

JSR PCyPOLENT ) ENTER POLISH MODE, CK "(®

+SAVERY 3 SAVE PTR 7O X
+GETONE ) GET X

*SCALEX ) SCALE IT
+P0OSX ) MAKE SURE »>sd
+SAVERQ ? SAVE X ON STACK
¢GETNUM ) GET Y
+SCALEY ) SCALE IV
+POSY ) MAKE SURE >»=0
¥ y EXIT POLISH WITH Y IN RQ

MOV ADJMP,BEG ? TURN OFF TRAK IF IT WAS ON

MOV R2,YY } STORE Y IN TRAK

MOV (SP)e,XT ? STORE X IN TRAK

MOV (SP)+,RY 3 RESET TOKEN PTR TO X
JSR PC,GETADR y GET ITS ADORESS IN R2

MOV R2, TRAKX 3 STORE THE ADDRESS

JSR PC,ENTERP ) IMMED POLISH

+CKOPCM ) CK COMMA
JSR PC,GETAOR 3 GET ADORESS OF VY

MOV R2,TRAKY 3 STORE ADORESS OF Y

3 wee START TRAK AND EXIT

MOV #SOINT,BEG 3 START TRAK

JMp CKRPAR ? CK ")" AND EXIT TO USER

+WORD-0. } ADDRESS OF CURRENT X VARIABLE
" WORD @ ? ADORESS OF CURRENT Y VARIABLE

SCALEX1

xSCL23

XSCL@as

XSCL1is

SCALEY

YSCLO1

YSCL1{1

o IFDOF . 8$DI8K

16=0CT=74 221061087 PAGE 28

»SBTTL POLISH SCALEX AND SCALEY

ENDC
:tttttttQfittt*tttttt'titttttttttttltfitt'

$ ROUTINES (POLISH) TO SCALE X OR Y
) SCALES FAC, SETS SIGN BIT, MAKE VALUE POS,, CK IF > 1223

CLR XSIGN } ASSUME X »s @

MOV MSCL,X/,RO 3 SET UP FOR SCALE X

JSR PC,8C,USC ) SCALE AS REQUIRED

JSR PCy INT 3 INTEGERIZE

TST FACL(RS) ) DID WE SUCCEED?

BEQ XSCLo 3} YES» BRANCH
JMP ERRAOR 3 NOe CRASH

MOV FAC2(RS) RO 3 MOVE RESULT TO RO

B8GE YSCL1{ 3 BRANCH IF >=0
MOV | 20000, XSIGN } MAKE BIT 13 ON IF NEGATIVE

NEG RO )} MAKE RQ > 2
BR YSCL1 ? CHECK RO < 1024

CLR YSIGN J] ASSUME Y >s8 0

MOV #SCL,Y,RO ) SET UP FOR SCALE Y

JSR PC,8C,USC § SCALE IT

JSR PCy INT ? INTEGERIZE IT < 327677

TSY FACL(RS) !

BEQ YSCLo- )} YESe BRANCH
BR XSCL2 } NO= CRASH

MOV FAC2(RS),R@ ) MOVE RESULT TO RO

8GE YSCL} ) BRANCH IF >s0

MOV #108,YSIGN 3 SET BIT 6 IF NEGATIVE

NEG RO ) MAKE RO > 9
CMP RO,#2000 y COMPARE WITH 1024

BLY YSCL2 ) BRANCH IF LESS THAN
+ IFOF SCRASH

8R XSCL2 3 CRASH

tENOC

+ IFNOF SCRASH
MoV #1777,R0 ) MAKE =3 1923



GTB VO1+0]1 BASIC = GT ROOT MOD RTeii MACRO VM@2«09 1620CTe74d 32106187 PAGE 28¢

081777

4a

43 9S122 o9e134 YSCL2s

a2

+ENDC
POLREY

+IFOF 8D1SK

678 VR1=01 B481C.w.-GT ROOT MOD RT=1] MACRO VYMQ2-09 16=0CT=74 22106107 PAGE 29

O
O
 
N
N

 
E
 
N

23

25

26

25124

25124

95132

95140

95142

8s142

25159

85156

95162

25166

95172

25176

25209

85292

95219

85212

@s216

25220

25222

85224

25232

95232

XGRAS

012767

120000

pe0osS4e

viere?

177776

080536

000406

YGRA}

012767

wLT-1-1

0o0sed

e12767

177778

00vS20

QB4T767 GRA,Q%

173026

0050267

176452

085067

174636

004767

173072

eee136’

eesSzee’

026727

oveure

177776

eatdt0

0Rd767

173074

eo4vr70’

@04514°

0e5224°

p1e704

vos5242°

2002134

004767 GRA, L1

«SBTTL "XGRA® AND "YGRA®TM ROUTINES
+ ENDC (
RPNAR N ANR AR AN AR R RANR AR AN AR

3} ROUTINE TO HANDLE

} CALL "XGRATM (DY, A [,L,1,F,T) )

) CALL "YGRATM (DX, A [,LoI,F,T) )

ARRAY A MUST HAVE AT LEAST 2 ENTRIES
IF AN ARRAY IS USED WITH XGRA OR YGRA, THEN
THE 882 ENTRY IN SYMTAB BECOMES =2, o3 RESP,
*4aNOTE THAY THIS MEANS THAT

1) ONLY DIMENSIONED ARRAYS MAY BE USED WITH
THESE ROUTINES, AND

2) THEY MUST HAVE ONLY ONE SUBSCRIPT
#% AT PRESENT, SINCE THE PLOTTED DATA IS ABSOLUTE,

AN ARRAY MAY BE USED IN ONLY ONE CALL

(THIS CAN BE CHANGED WITHOUT TOO MUCH TROUBLE)-
 
W
G
 
W
 

W
S
 
W
P
 
W
 
W
O
 
W
S
 
V
e
 
N

MOV #120000,MODE ) MODE FOR GRAPMeX

MOV N=2,882TNMP ) NEW VALUE OF 882

BR GRA,Q ) BRANCH AND CONTINUE .

MOV #1240800, MODE ) MODE FOR GRAPHeY

MOV #e3,582THP § NEW 882 FOR THIS MODE

JSR PC,BUFTST 3 ANY BUFFER?

CLR ABS,F } RELATIVE SCALE

CLR XYB816 ) ASSUME <64

JSR PC,POLENT ) ENTER POLISH, CK ¥*,"

+GETONE $ GET DY OR DX RESP,

Y t EXIT POLISH
CMP SS2TMP, #=2 ) XGRA OR YGRA?

BEQ GRA, 1 3 BRANCH IF XGRA

JSR PC,GIKPOL )y ENTER POLISH

*SCALEX y SCALE DX IN YGRA

+POSX ) MAKE SURE »>s®

Y y EXIT POLISH
MOV #GRA,3,R4 } NEW POLISH PC

POLRET . t AND CONTINUE THERE
JSR PC,QIKPOL 3 ENTER POLISH
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173054
42 95236 @0S@4e’

43 25240 oous2z2’
44 85242 PO14UA°GRA,3}

4S @S244 e01782°
46 05246 0BOUSUR’

47 25250 Po@340°

48 25252 o03ese’

49 9S254 @0S256°

58 025256 256700 81s

goQ4le
S1 95262 v10167 MQY

eRe4Re

52 05266 204767 JSR

173382
53 05272 216600 MoV

oecpeee
S4 25276 @vioel BNE

S5 85320 GRAD} o IFOF

Sé6 JMP

57 ENDC

58 « IFNOF

59 95322 205209 INC

60 + ENDC

61 095302 205767 GRA{: T87

174522
62 953096 001422 BEQ

63 o« IFDF

64 B8R

65 +ENDC

66 o« IFNDF

67 95310 @12700 MOV

geeer7

68 «ENDC

69 05314 252700 GRA2: 819

174100
78 25320 0RuLT6T7 JSR

173324
7L 95324 @12700 MOV

160000

72 05330 0RuTe7 JSR

173314
73 25334 gl2eol MoV

T4 25336 0205726 T8Y

75 95340 112102 MOVB

76 05342 100411 BMI

77 9S344 o032 SwAB

78 95346 {52102 8188

79 853502 0645022 ADD

80 95352 121127 CMPB

00000086

81 95356 Q01407 BEQ

82 95360 124t27 cMPB

00200006

83 2S364 201404 BEQ

84 25365 02020167 GRASYNI JMP

90200206

GTB V@ile0l BASIC = GT ROOT MOD

85 05372 002167 GRAARG: JMP

0020006

86 25376 Q922227 GRA3s CHP

177776

87 Q054@2 ¥@1371 BNE

88 085494 212200 MOV

89 Q5406 822929 cMp
92 2SU1P BOULTeT7 JSR

173234
91 9S414d 011291 MOV

92 05416 Q83765 BLE
93 @5420 210046 MOV

94 P5422 010200 MQv

95 08S424 00QUTe7 JSR

173220
96 35430 Q2312600 MQv

97 05432 00S@e2 CLR

98 25434 21227 CMP

177717

99 25440 V¥B135S4 BNE

{00 5442 Bi6712 MOV
.gev230

191 Sdu6 piopee MOV

182 SuUSP 2108667 MQV

176164

183 o IFDF

104 S4S4 005087 CLR

paeitd

105 SUed 012704 MOV

Ve0eovs

106 S46d pPiu1l BEQ

187 S4é6 p12703 MOV

pouveaec

108 S4T72 021300 GRAGI CMP

109 S474 901003 BNE

119 S476 2190667 MQY

goeR7e

{11 5S@2 2920404 B8R

112 S504 262703 GRA12: ADD

povotd

113 5518 005324 DEC

114 5512 003367 BGT

119 +ENDC

116 5514 010003 GRATI MOV

117 s IFOF

118 SS16 005767 TST

2Qepse

119 5522 Q@e14a3 BEQ

120 5524 206301} ASL
121 5526 205421 NEG

122 5539 205201 INC

123 5532 GRATAY LENDC

124 5532 2191920 MoV

125 5534 2Qu7T87 JSR

173110

126 « JIFOF

127 554@ 005767 TST

+SCALEY

+POSY
*78764

+CKOPCM

+SAVERY

+SKPARG

*LIFY

T

MODE,RQ

R1,MODE

PC,NEWPUT

2(SP),R0

GRA1L

SCRASH

ERRAQR

SCRASH
RS

XYBlI6

GRAZ

SCRASH

GRAQ

SCRASH
®77,R0

#174100,R0

PC,PUTND

#0JMP,RO

PC,PUTWD

(SP)e+,RY

P)e
(R1)+,R2
GRASYN

R2

(Ri)e,R2

(RS),R2
(Ri),#,COMMA

GRAJ

(R1),#,RPAR

GRA3

ERRSYN

-
 
W
P
 
W
D
 
e
 
W
P
 
W
S
 
W
S
 
W
 
W

-
 
4
 
W
S
 

W
 
W
 
W
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@
 
e
 
w
y

-
 
-
 

-
 
.
.

-
s
 
w
e

SCALE OY FOR XGRA

MAKE >80

CHECK IF < 64 AND ONTO STK
CHECKX OPTIONAL COMMA
SAVE PTR T0O ARRAY
TO0 GEY BY ARRAY
GET L,I,7,7

EXIT POLISH

ADD MODE TO 8GM

TEMP, SAVE PTR TO ")n

INSERT 1T/ FORCE NEW SGM

GET SCALED INCREMENT

B8R IF Ro>0

ARGUMENT OUT OF RANGE

MAKE RO = |

EXCEED 63?7

NO= BRANCH

CRASH

MAKE = 63

LOAD STAT, REG, B

INSERT [T

FOLLOWED BY DJMP

INSERT IT

POINT AT ARRAY

CLEAN 8TK

SHOULD NOT FIND A TOKEN

ADR IN SYMTAB OF ARRAY

BETTER BE FOLLOWED BY A ®,n

YES= BRANCH

OR MAYBE A ")»

YESe BRANCM

SYNTAX ERROR

RT={{ MACRO VM@2=09 16=0CT=74 22106107 PAGE 29+

ERRARG

(R2)¢, ¥=2

GRASYN

(R2)+,RQ
(R3)+,(RA)

PC,PUTHD

(R2),R1

GRAARG

RA,=(SP)

R2,RQ

PC,PUTWD

(SP)e+,RD

(R2)e

(RZ""l

GRAARG

§S2TMP, (R2)

RO,R2

SP,)ABS,F

SLPS

LPS,F

#NARRAY,R4

GRA?

#TABLE,R3

(R3),R0
GRA1D

SP,LPS,F

GRAY

#12,,R3

R4

GRAG

RO,R3
SLPS

LPS,F

Ri,R8

PC,PUTWD

3LPS

LPS,F
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.
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.
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ARGUMENT ERROR

BETTER BE AN ARRAY

NQe= ERROR

GET AOR OF (SCALAR BEFORE) ARRAY

POINT TO A(Q)

INSERT AFTER DJMP

IS 831 »07

NO= ERROR

SAVE ADR

SAVE ADR OF SSi

RESTORE RQ

MAKE SSim@ IN SYMTAB

CHECK 882 s =17

NQe ERROR

STORE NEW 882

STORE STARY OF SCALED ARRAY

ABSOLUTE MOOE

ASSUME NOT AN LPS ARRAY

NO, OF ENTRIES IN BUFFER TABLE

NOTHING THERE

ADR OF FIRST 6=WORD BLOCK

ADR, MATCH?

NQ= BRANCH

SET LPS FLAG

EXIT

GO TO NEXT BLOCK

ANY ENTRIES LEFT?

YES= BRANCH

GET START OF UNSCALED DATA

AN LPS ARRAY?

NO» BRANCH

YES= DOUBLE ARRAY ENTRIES

MAKE =DIMey

STORE 881 IN DPY FILE

AN LPS ARRAY?

/7



GT8 VOl=21 BASIC « GT ROOT MOD RT=iy MACRO VYMO2=09

128 5544

130 S5%5¢@

131 S554

133 55680

134 5562

135 SS64

136 5579

138 5574

139
149 557¢

141 S602

142

143 Se0¢
144 Se0é

145 Sétd

186 5616

147 Se22
148 5624

149 5626

150 5630

151 5634

152 5636

153 Se640

154 5642

155 Sedeé

156 5650

158 S6S2

163 Se6S4

164 S660

165 Seéd

166 Se72

167

168 5674

169 S676

170

GTB V@1=9d] BASIC = GT ROOT MOD RTeii{ MACRO VM@2=09

~
N
O
 
N
 
E
 
N

8 905700
9 205700

10 05704

i1 2857096

12 85710

13 85712
{4 05714

1S 85716

16 095720

17 @s722
18 25724

19 25726

2@ 05730

21 05732

22 9S74o

23 9S74e

24 85754

25 95762

26 @5766

27 0S779

28 95772

29 25774

30 8577s

31 06000

32 26002

33 oeaoud

34 Qe010

35 Q6014

36 26022

37 me026

38 26032

39 deale

200030

Polatu

oS40l

P0S767 GRAG

000020

eo1410

0123900

210340

210003

004767

0002006

012603

eoQuosS
002000 LPS8,F1

212365 GRALP

280040

212365

e00g4e

GRALP1?

926727
000064

177776

poi40s

204767

1724790

00Soue’

po4s22’

205642’

904767 GRAUS

172456
pe4770’

004514°

CFHYTY

052720 GRAS:

p4Q000

010022

205301

982330

816701

oeoo1ld

12722 SOXITis

160000

aje712

172746

000167

176310

000eQ98 MODE:!

00000 SS2TMPy

SCALS
004767

172300

ooe136°

Pe4ST4’

o026’

poee0e

eeee76’

eeus74°

¢o0ed’

PO4Sye’

200076’

oV4STU’

285732’

plo667?

000004

0veu1o

016667

peeges

000404

016667

eodoo14d

eo0uou

p16667

boeol1s

000490

Ro4ys7

172430

o634’

0000006

pYB176’

eoe2se’

0000006

000176’

o442’

812667

000364

012667

0Rl3e2

e12767

P06352°

PBd166

0auTs7

ooe2ie

012667

080336

012667

000334

812667

000302

8EQ

NE

TST

BEQ

MOV

MOV

MOV

JIR

8R

o WORD

LENDC
MOV

MOV

JIFOF

LENDC

cHP

8EqQ

JSR

JSR

B1S

MOV

OEC

« IFOF

8GE

+ ENDC

« IFNOF

+ENOC

MOV

MoV

MOV

JMP

+WORD

+WORD

« IFOF

W SBTTL

ocCoF

GRALP

Ri

LPS,r

GRALP

(R3)e¢,R0O
R3,=(8P)

R3,R3

PCyFLOAT

(SP)e,RY

GRALPI
e

(R3)¢,FACLI(RS)

(R3)e,FAC2(RS)

SLPS

S82TMP, 8=

GRAG

PC,QIKPOL

+SCALEY

+POSY

+GRAS

PC,QIKPOL

+SCALEX

*P0OSX

Y

#43000,RD

R2, (R2)e

Ry
SLPS

GRA9

SLPS

GRALP

MODE,R1

#OJMP, (RR2) 9

DISEND, (R2)

S0X170

9

0

SDISK

"SCAL" ROUTINE

-
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16-0CT=«74 22106307 PAGE 29+

NO= DON’T NEGATE

USED >@ HERE

AN LPS ARRAY?

NO= BRANCH

GET DATA

SAVE R3

SET UP FOR LPS "FPLOAT"

FLOAT INTO FAC

RESTORE R3

AND CONTINUE
NON=ZERQO IF LPS ARRAY

GET DATA

AND SECOND WORD

XGRA OR YGRA?

BR IF XGRA

ENTER POLISH

SCALE IT Y0 RO

MAKE SURE »a 9

CONTINUE THERE

ENTER POLISH

SCALE X TO RO

MAKE SURE >»= @

EXIT POLISH MOODE
MAKE VISIBLE

STORE SCALED VALUE

DECREMENT COUNTY

LooP

Loop

RESTORE Rt

INSERT DJMP

AND ADDRESS

CK ")*" AND EXIT TO USER

GRAPHeX OR GRAPH=Y MODE

NEW VALUE OF SS2MAX

16=0CT=74 223061087 PAGE 32

LA A A LR R AL A 22222222222220

? ROUTINE TO MWANOLE

CALL "SCAL"(LLX,LLY,URX,URY [, INX,INY})!

JSR

MOV

MOV

MOV

JSR

MoV

MOV

MOV

JSR

MOV

MOV

MOV

PC,BUFPOL

+GETONE

+PUSHF

+PLOOP

*2
+GETNUM

+PUSKHF

+ELOQP
¢REVRSE

+GETNUM

+PUSHF

Y.

4(SPY,LLY

6(SP),LLY¢2

12, (SP),LLX

14, (SP),LLXe2

R4, FPPSAYV

+MULVEC
+$SBR

¢NEGSTK

+POP

+33BR

*NEGSTK

+FPPRES

(SP)Q'FX

(SP)o,FXtZ

sUSCL,Y,SCPTR

PC,SCLGEN

(SP)e+,FYL

(SP)+,8CL.Y

(SP)e, IFY

W
)
 
W
 
W
D
 
W
P
 
W
S
 
W
D
 
W
G
 
W
E
 
W
 
W
 
W
 
W

-
-

-
 
W
S
 
W
S
 
W
S
 
W
 
W
 
e
 

-
-

ENTER POLISH AND CK n("

GET LLX

FLOAT TO STK

POLISH LOOP

TWICE

GET "OLLY'URX'

FLOAT TO STX

END POLISH LOOP

REVERSE LLU AND URX

GET URY

FLOAT TO 8Tk

EXIT POLISH, CK INX, INY LATER

SAVE LLY

SAVE LLX

ENTER POLISH AND SAVE REGISTER

LOAD ERROR VECTOR FOR SUBTRACT

LLY=URY
URYaiLY
SAVE IN FAC

LLX=URX

URXelLX

RESTORE REGS, AND EXIT POLISH

SAVE URXeLLX TEMPORARILY

POINTER = |LYe¢2

GENERATE SCALE IN Y

STORE FYL s =FYalLY
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40 26042 012667 MOV (SP)e,1FYe2 3 STORE IFY = {/FY

g0e300
41 Q6046 B16567 MOV FACL(RS),FY

00004d

0002310

42 26054 216587 MOV FAC2(RS),FYe2 ) STORE FY

CLLL Y

000304

43 26062 216765 MOV FX,FACL(RS)

200306

000Q4ue

44 26270 016765 MOV FX42,FAC2(RS) ;] PUT URXeLLX IN FAC

eep3ee

000042

4S 96076 2312767 MOV #USCL,,X,SCPTR ) POINTER = LLXe2
006362’

Q00104

46 26104 204767 JSR PC,SCLGEN ) GENERATE SCALE IN X

0e0134

47 26110 212667 MOV (SP)e,FXL

000264

48 26114 012667 MoV (SP)e+,SCL.X ) STORE FXL = eFXalLX
008262

49 26120 012667 MOV (SP)¢, IFX

V@230

SO 26124 212667 MOV (SP)e,1FXe2 $ STORE IFX s {/FX

poR226

S{ 26130 016567 MOV FACL(RS),FX 3 STORE FX

000040

poeR36

S2 06136 016567 MOV FAC2(RS),FXe2

poeede

000232

S3 A6144 12700 MOV "#FX,R0O )} SET UP SOURCE VARIABLE ADORESS
P06374°

S4 36150 P0uTe7 JSR PC,OPTSTR )} STORE INX = FX IF USER WANTS IT

Qo142

SS 86154 216765 MOV FY,FACL(RS)

200204

000040 .

S6 26162 916765 MOV FY$2,FAC2(RS) ) MOVE FY TO FAC

200200

00042

ST 96170 0i272¢ MOV #FY,RQ ) SET UP SOURCE VARIABLE ADDRESS

poe3s4’

58 26174 204767 JSR PC,OPTSTR ) STORE INY = FY IF USER WANTS 1IT
000116

59 06200 210667 SCAL2: MOV SP,SCAL,F 3 SCALING HAS BEEN DONE

174506
60 06204 0200167 JMP CKRPAR 3 CK ")® AND EXIT TO USER

172106

61

62 06210 P02QP@ SCPTRy ,WORD @ ) PTR FOR A POLISH ROUTINE . .4

63 IFDF SDISK \ (-
o4 JEOT b

GTB VOl=@] HASIC = GT ROOT MOD RT=if MACRQ VM@2=29 16=0CT=74 Q92106197 PAGE 3}

2 '
3 ' DEC = 11 » LBPGE =« A = LA BASIC KERNEL V@2=0%
4 ' ’

5 ' GTB,MAC TAPE 4 OF 4

6 s
7 3 THE INFORMATION IN THIS LISTING IS SUBJECT TO CHANGE WITHOUT NOTICE

8 ;} AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
9 3 CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
10 3 FOR ANY ERRORS THAT MAY APPEAR IN THIS LISTING,

it }

12 )} THIS SOFTWARE IS FURNISHED TO THE PURCHASER UNDER A LICENSE
13 j FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH
14 3 INCLUSION OF DIGITAL’S COPYRIGHT NOTICE) ONLY FOR USE IN
15 3 SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY
16 s DIGITAL,

17 )

18 } DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
19 y USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT

20 ) SUPPLIED BY DIGITAL,

el ? ,

2e } COPYRIGHT (C) 1973,1974, BY DIGITAL EQUIPMENT CORPQORATION,
23 !
24 ' AUTHORS DR, STEPHEN R, ALPERT AUGUST 1973
25 «SBTTL ROUTINES AUXILIARY TO "SCAL"
26 «ENOC
27 } AN R AN RN RN SRR RN N RN AR RN AN RN AN AR ARy

28

29 } SOME NECESSARY ROUTINES TO ACCOMPLISH SCALING
30 ‘
11 86212 PSHPTR}

32 06212 0le700 MOV SCPTR,RO } RO HAS ADDRESS OF LO=ORDER WORD
177772 :

33 26216 01104s MOV {RB),=(SP) 3} MOVE TO STK
34 26222 014pysb MOV =(R@),=(SP)
35S 06222 9003134 POLRET

36

37 06224 TEN24T

38 26224 0085Q46 CLR =(SP)
39 Q6226 012746 MOV #42600,=(SP) g PUT 1224, ON STK

e4le0

4Q 06232 oee134 POLRET

41

42 26234 MULVEC!H

43 26234 212767 MOV #ERSTAR,SERVEC 3 MULT, ERROR VECTOR

p04u3d”

20eo0es

dd P6242 0o¥WR134 POLRET
4546 } AR AR AR AR AR AR NI R R RA NSRRI A D AR R ANN A AN NANS 7 ?
47

48 3} SCALE GENERATOR ROUTINE

49 3y ON EXITy

1) J FX IN FAC

51 ! FXL AT (SP), 2(SP)

52 ! IFX AT 4(SP), 6(SP) o -

S3 DA -

5S4 06244 SCLGEN1
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55 26244 212667 Mav (SP)e,SCLBAY ? SAVE RETURN ADDRESS OFF 8T«
200R44 '

56 26252 004ues? JOR R4,FPPSAY ) SAVE REGS AND ENTER POLISH
172142

S7 96254 00024s’* *PUSHY ) PUT 1,0 ON 8TK
58 06256 006224’ +TEN24G y PUT 1024, ON STK
S9 26260 00uSRL’ +DIVVEC # DIVIDE ERRQOR VECTOR
60 Q6262 BR0R234’ ¢PUSH $ PUT FAC ON 8TK
61 06264 020200006 +SOVR ) 1024,/D1FF, = FX
62 06266 200256’ +POP ? PUT FX IN FAC
63 06270 200234’ +PUSH ? PUT BACK ON STK
64 26272 Q000006 +SDVR ! 1 /FX ® IFX
65 06274 pB0234’ +PUSH ? FX ONTO STK AGAIN
66 06276 200176’ +NEGSTK ] NOW efX
67 26302 006212° +PSHPTR ? PUT LLX ON 8TK
68 26302 006234’ +MULVEC ? MULT, ERROR VECTOR
69 26304 2000006 +SMLR ) FXL 8 oFXeo(LX
78 26306 000042’ +FPPRES ? EXIT POLISH AND RESTORE REGS
71 26310 eo0177 JMpP oSCLSAY 3 RETURN TO CALLER

0209ne

72

73 36314 000000 SCLSAVE ,WORD 9 ? RETURN ADDRESS
74 ' IFODF $DISK

GT® Vveiedf BASIC = GT ROOT MOD RTeyy MACRO VM@229 16=0CT«74 22106387 PAGE 32

é .:BTTL OPTIONAL STORE ROUTINE AND DATA LAYOUT FOR SCAL
NOC

3 ’ :ttttt.t'ttt.ttttttt.titttlttttttttttttt
4

5 § ROUTINE TO OPTIONALLY STORE (RA),2CRO) IN NEXT PARAM
6 ) IF THERE 1S ONE,
7 ) R1 POINTS TO COMMA BEFORE PARAMETER
8 3 RO POINTS TO ENTRY T0 BE MOVED
9

10 26316 OPTSTRy
11 96316 P04Te7 JSR PC,QIKPOL ) ENTER POLISH

171770
12 26322 20RQ66’ +SETOPT 3 SET OPTIONAL FLAG
13 Q6324 201702° +CKOPCM 3 CK OPTIONAL ",
14 06326 006338’ Y] ] EXIT POLISH
1S 06330 103404 B8CS oPTSTO § NO= A RIGHT PAREN
16 26332 @247r67 JSR PC,GETADR ) GET ADR IN R2

173528
17 06336 212p22 MOV (RA)+, (R2)+
18 06342 012022 MOV (RO)+,(R2)o 3 STORE RESULT
19 26342 Q02287 OPTSTA: RETURN
20
Zl J ttttfitittiiittttit'ttttittttttt*t'tttttt
22

23 7 DATA STORAGE FOR SCALING
24

2S5 06344 200000 IFY: s WORD 9,0 )y IFY s {/FY
R6346 200000

26 06350 22vV000 LLY! +WORD @ y LLY
27 26352 Q00Q@0@ USCL,Yt ,WORD @
28

29 06354 P0BR00 IFX: +WORD 9,8 ) IFX = {/1FY
06356 P0O2QQ0D

30 26360 200020 LLXS +WORD @ ) LLX
31 26362 000008 USCL,X3 +NORD O
32

33 26364 Q2000200 FY +WORD 2,0 ) FY
26366 P00

34 26370 0200000 FYL!$ +MORD B ) FYL 8 eFYu|LY
35 Q6372 @00eee SCL,Y: ,LwORD @
36

37 86374 QQ2pP02 FX13 +WORD 9,0 ] FXx
06376 200000

38 06400 200000 FXL3} +WORD 9 ) FXL 8 IFXwuLLX
39 06402 200002 SCL.Xt LWORD @
40 «IFDF $DI8K

Y0
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e6404d

06404

o640

26414

A6d20

g6dee

26424

26430

p64d32

6436

g6440

26442

2644y

26446

6459

B64SY

26456

V21=01 BASIC = GT ROOT MOD RTet§ MACRQ VM@2=09

d6462

gedee

godss

Qo470

De472

26474

26476

265080

06582

265926

BesS12

a6514

26516

26528

p6522

86524

06530

6534

26540

p6544

@654d6

86559

p6552

@6556

26562

26562

26564

pes7e

96572

86574

Q6576

26602

Q6626

26610

26614

ceble

V31e0] BASIC o GT ROOT MOD RT={{ MACRO VM@2=09

ADRCHK

204767

173426

165080

poveed

2ie27

177776

poi4nd

003015

212700 ADRCHMiS
17771717

000134 ADRCH2t

016020 ADRCHO3

Q00006

005200

002371

005200

pe5400

‘0063020

peee2?

2000204

203765

POR167 ADRCH3g

egoeeos

APUT

024767

171516

PousSue’
08C3d4p’

gaegve’

eQusue’

pev234d’

go6SQ2e”’

Bdloeel

podene

0047867

171600

P06uQu’

pRO2SH*

p06s520’

gusS720

pu2ene

002167

peeQ2026

210266 APUTII

guenee

2102667

175100

2lege?

goe6sSuu’

06552711t

206564’

PoESTH’

BB4T6T APUTX)

171534

gau770°

puuS14’

1 LY-Y'Y-2e

BAUTSET APUTY

171522

p0S@4e”’

pous22’

006pub’

005067 APUTF

1750636

006065

ggeo2d

123012

204767

171342

005042’

eoe3e7

.:BTZL POLISH ROUTINE TO SORT VARIABLE TYPES

:ttu’ttitt.ttttttttittttitittt'tfiitttttt

) ROUTINE (POLISH) TO RETURN IN RO
' 1 IF ARGUMENT I8 SCALAR OR REGULAR ARRAY
' @ IF XGRA ARRAY

' 2 IF YGRA ARRAY
) 4 IF FIGR ARRAY

3 »« CRASH IF A STRING ARGUMENT

) R{ POINTS TO PARAMETER IN TOKEN FORM

16=0CTe74 22126107 PAGE 33

JSR PC,GETADR 3 GET THE ADORESS

MOV VARSAV(RS),RO 3 GET POINTER TO SYMTAB ENTRY

CMP (RD), ne? 1 ARRAY OR SCALAR?

8EaQ ADRCHO ) BRANCH IF ARRAY
8GT ADRCH3 )} BRANCH IF SCALAR
MOV #={,R0 )} FLAG AS =f '

POLRET ] AND EXIT

MOV 6(RA),RO ) GET SS2MAX

INC RO
8GE ADRCH1 )} BRANCH IF SS2MAX >me|

INC R@

NEG RO
ASL RO } RO <oa 2 « (RO ¢ §)
o] RO, 84 3 BETTER NOT BE »4

BLE ADRCH2 y IT ISN'T, EXIT
JMP ERRARG ) IT 18, FAIL

+ IFOF $D1I38K

' SBTTL

+ENDC

"APUT®TM ROUTINE

1620CT=74 Q221061087 PAGE 34

(RS2 X220 222222202222R22 2] 2 )

3 ROUTINE TO WANDLE

’ CALL TMAPUT® ( AC1), 1)
] "A® MUST BE XGRA, YGRA OR FIGR ARRAY

3} "Z" CANNOT BE ANY OF THE ABOVE

JSR PC,BUFPOL 3} ENTER POLISH AND CK "TM

+SAVERY ) R{ TO STK (PTR TO A(I) )

+SKPARG ] SKIP QVER A(D)

+GETNUM ) CK "," AND GET VALUE OF 2

+SAVERY } SAVE PTR TO TM)" ON 8Tk

+PUSH ) SAVE Z ON 8TK

Y. ? END POLISH MODE

MOV 6(SP),RY y POINT AT A(CI) AGAIN

JSR PC,3IKPOL } IMMED, POLISH

+ADRCHK 1 CHECK 178 TYPE

+POP ) PUT Z BACK IN FAC

o*e ' t EXIT POLISH

TST RO } XGRA, YGRA, QR FIGR?
BGE APUTY ) YESe= BRANCH

JMP ERRARG ] NO= CRASH

MOV R2,2(8P) 3 SAVE ADR OF A(l) OVER PTR TO A(I)

MQv SP,ABS,F )y ABSOLUTE MODE (XGRA,YGRA)

MOV T{1(R2),PC 3 DISPATCH

*APUTX } XGRA

+APUTY ] YGRA

+APUTF 3 FIGR

ISR PC,AIKPOL s ENTER POLISH

+SCALEX ) SCALE IT

+POSX } MAKE SURE >=9

+APUT2 1t CONTINUE AT APUT2

JSR PC,0IKPOL y ENTER POLISH

+SCALEY 1 SCALE IT

+PQSY § MAKE SURE >=mQ

+APUT2 1t CONTINUE AT APUT2

CLR ABS,F 1 FLAG RELATIVE MODE

ROR SS1SAV(RS) ] X QR Y ENTRY?

8CC APUTFQ } X= BRANCH

JSR PC,ENTERP } IMMED, POLISH

+SCALEY } SCALE Y

SwWAB YSIGN
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173212 :
46 06622 206267 ASR YSIGN ) MOVE SIGN TO BIT 13

173206

47 26626 256700 81s YSIGN,R® ) SET SIGN BIT IN ANSWER

173202
48 26632 BR0OULS 8R APUT2 3 CONTINUE AT APUT2

49 26634 004767 APUTFRs JSR PC,ENTERP } IMMED, POLISH

171316

S@ 0664Q 00U4TT7O’ ¢SCALEX ? SCALE X
51 06642 056700 81s XSIGN,RD 3 SET SIGN 81T

173164
52 26646 APUT 21 :

S3 06646 B12601 MOV (SP)e,RY ) POINT TO %)
S4 26659 B17eu4b MOV 0(3P),=(SP) 3} GET VALUE

000000

5% B66SU duRT16 BIC #3137777,(8P) ? CLEA ALL BUY VvISIBILITY

137717
S6 36660 950016 818 RO, (SP) 3 SET IN VALUE

ST Q6662 212636 MOV (SP)e,0(8P) ¢ ) STORE A(I)

S8 06664 PORUGY B8R AGET4 ) EXIT THRU CKXRPAR
$9 JIFDF 3DISK

GT8 VO1=01 BASIC = GT ROOT MOD RTeij| MACRO VM@2-09 16=0CT=74 32106187 PAGE 35

1 «3BTTL ®AGET® ROUTINE
2 +ENDC
3 ’ (A A A2 2R A R R 2 Y R R F Y R Y R 2 2222212 r
4

5 3 ROUTINE TO WANDLES
6 ' CALL "AGET" ¢ A(l), 2)
7 ] "A" MUST BE XGRA, YGRA, OR FIGR ARRAY
8 ) "Z" MUST NOT BE ANY OF THE ABOVE
9

10 Q6666 AGET1

11 d6666 030797 JSR PC,BUFPOL 3 ENTER POLISH AND CK ®("
171312

12 86672 90640R4° +ADRCHK ) CX ADR OF A(D)
13 06674 2017027 +CKOPCM ] CK ",
14 26676 006700 o2 ) EXIT POLISH
15 26700 005700 TST RO ) XGRA, YGRA, OR FIGR?
16 06702 002002 BGE AGETQ 3 YES= BRANCH AND CONTINUE
17 06704 Q02167 AGET3s JMP ERRARG ) NOe CRASH

00000206

18 06710 910667 AGETO: MOV SP,ABS,F ) ABSOLUTE MODE
174724

19 26744 ezzzeg MOV (R2),FAC2(RS) ) GET VALUE FROM ARRAY
00004

20 26720 005965 CLR FAC1(RS) ’ INTO FAC
000040

21 06724 042765 BIC #4000, FAC2(RS) 3 CLEAR INTENSITYBIT
040000

00042

22 26732 glsepar MOV Te(RQ),PC g DISPATCH
006736"

23 26736 QP067u4’TO} +AGETX ) XGRA
24 06740 Q07Q04° +AGETY ;} YGRA

25 26742 206752’ *AGETP 3 FIGR
26 26744 Q212700 AGETX: MOV SUSCL.X,RQ ) UNSCALE XGRA

006362°

27 06750 400417 BR AGETY 7 AND CONTINUE
28 Q26752 0932712 AGETF: B8IT #20000, (R2) ) LONG VECTOR <27

920000

29 36756 201405 BEQ AGET2 3 NO= BRANCHM
30 26768 205465 NEG FAC2(RS) 3 YESe NEGATE !T

LT TP

31 06764 052765 BIS #176008,FAC2(RS) 3 MAKE IT TRUE NEGATIVE
176000

pove4e

32 26772 205067 AGET2: CLR ABS,F 3y FIGR IS RELATIVE
{Tue4e

33 26776 036265 ROR $SS1SAV(RS) ) X OR Y ENTRY?
200024

34 07802 103360 BCC AGETX } X= BRANCH
35S 07004 912700 AGETYs MOV sUSCL,Y,RO ) UNSCALE YGRA

206352°

36 07010 204767 AGETI: JSR PC,SC,USC ) DO IT NOW

175304

37 27014 Q847867 JSR PC,QIKPOL 3 ENTER POLISH
171272

38 07020 @0V234’ +PUSH ) PUSH FAC ON STKX
39 27222 906404’ +ADRCHK ) CK ADR OF 2
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40 07024
41 @7026

42 o7030

43 87032

44 27934

4S 8708386

GT8 Vv@1=01 BASIC = GT ROOT MOD RTeyi MACRO VYM@2«29

N
G
 
N
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e

8 007042

9 207042

10 27046

11 87059

12 87052

13 87054

14 27056

15 27360

16 270264

17 7879

18 27274

19 27876

2@ 27100

21 07182

22 27104

23 27106

24 97310

25 a7114

26 B7116

27 871122

28 87126

29 0713@a

32 27132

31 27134

32 27140

33 @7142

34 27144

35 27146

36 a7152

37 27154

38 27160

39 27162

48 Q7166

41 27170

42 arg72

43 27176

44 ar28¢

oo7a2s’
205700

002325

012622

012622

poe167

171254

pR4T67

171136

aou4sdue’

00340’

op3ese’

oousue’

pR7060’

g5e7e0

110000

0Buv67

171554

016601

oeeoae

p12ete

112102

100512

e@0302

1524102

61502

pecea7

177776

001104

gia7@0@

160000

pouveT?

171522

012200

gece2o

pigeol

204767

171510

11201}

203467

evsS30t

8527921

pvoeol

210200

204767

171478

pig100

04767

171462

pesSpae

gaseal

2le27

1771177

goies!

212712

177774

AGETU4s

FIGRy

1 v2 !
TST RO 1

BGE AGET]} ]
MOV (SP)e,(R2)e )

MOV (SP)e¢, (R2)o '
Jmp CXRPAR 1

« IFOF $OISK

' 3BTTL "FIGR"TM ROUTINE

+ENDC

16=0CTe74 22106107 PAGE 35¢

EXIT POLISH
XGRA, YGRA, OR FIGR?

YESe ERROR => CRASH

STORE UNSCALED RESULT

AND REST OF IT

CK *)" AND EXIT TO USER

16=0CTmn74 Q223068087 PAGE 36

LA AL RS2 2R 2222t 2222202222 2]

?} ROUTINE TO HANDLES

} CALL "FIGR"TM (A [,

JSR PC,BUFPOL )

+SAVERY }
+SKPARG '}

«LIFT ’

*+SAVERY H

e ®2 !
818 ¥110000,R0 '

JSR PC,NEWPUT )

MOV 2(SP},R{ '

MOV (SP)e+,(SP) !
MQovse (Ri)+,R2
8M] FIGSYN }

SwAB R2

B138 (R{)+,R2
ADD (RS),R2 !

CMP (RR)e, =2 1}

BNE FIGSYN H}

MOV 8sDJMP,RQ

JSR PC,PUTWD ’

MOV (R2)+,R0 H
cmp (R@)+, (RA) H
MOV RO,R3 ’

JSR PC,PUTWD )

MOV (R2),RY )

8LE FIGARG }

DEC R{ )
BIS 81,RY¢ !

MoV R2,R@

JSR PC,PUTWD !

MOV R{,RQ

JSR PC,PUTWD !

CLR (R2)e )
INC R ’
CMP (R2),n=y

BNE FIGARG )
MOV #=d, (R2) !

Ly 30 Fyp T 1)

ENTER POLISH AND CK "("

SAVE PTR TO A ON STK

DON’T TRY TO EVALUATE IT

GET L, I» Fy T
SAVE PTR TQ ")

EXIT POLISH

LONG VECTOR MODE

INSERT SGM WORD

POINT AT A

CLEAN STK A BIT

ERROR IF TOKEN HERE

OFFSET TO SYMTAB

BETTER BE AN ARRAY

NO= ERROR

INSERT DJMP

GET ADDRESS OF ARRAY

POINT AT A(Q)

PUT IN R3 ALSO

INSERT IN OPY FILE

I8 881 »07?
NQ= ERROR (NOT ENUF ROOM)

TO ROUND CORRECTLY

MAKE 000

ADR OF 881

SAVE 881 IN DPY FILE

ZERO S81 IN SYMTAB

ONE MORE SINCE ZERO T0O

CHECK 882 = =47

NO= ERROR

STORE =4 IN $82MAX
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97204
27206

87212

7216

87222

87226

87232

87234

27240

27244

87246

27252

87254

27268

27264

87266

a7272

07276

97302

27306

27310

07312

27314

7316

97322

87326

Ve1=01 BASIC = GT ROOT MOD RT=11 MACRO VM@R2+09

27332

27332

87336

27340

97342

97344

87346

87350

27352

07356

97362

A7364

87366

27370

27374

87376

a74Q2

a7406

erT4ie

Q7416

27429

a7424

@7426

a7432

87436

@ra44

274des

87452

87454

87462

7466

p10302

20See7

174426

e8Soe?

176460

2312365 FIGRLP

000040

012365

poepde

205767

176444

001010

205267

176436

204767

170712
204770

pSe720

172560

202413

285067 FIGRY

176416
e0uTe7

170672

205042°

200367

172542

206267

172536

256700

172532
256700 FIGR21

173730

o1e022

205301

28334}

glaed!

g00167

176336

200167 FIGARGH

00002006

000167 FIGSYN

20000806

FPUTs

PB4767

170646

eouS4e’

o340’
80vp7Te’

pv4s4e’

e@oa3u’

0e73se’

016601
nevoas6

804767

172730
evbuRd’

000256

ge7370’

e2eea7’

pegeod

gotaae

peete7

P0000086

010266 FPUTD:

geeeoe

eesSes6?

174226

206065

pooe2d

103013
904767

170832

ges5oue’

pee3e?

172402

poeL267

172376

216767

172372

172364

neo4ee

PALTET FPUTHL

170504

gau7rvR°’

Blev67

172352

172346

2166083 FPUT2:

egeon2

212616

MOV

CLR

CLR

MOV

MOV

TSTY

BNE

INC

JSR

ers

BR

CLR

JSR

SWAB

ASR

8Is

81

MOV

86T

MOV

JMP

JMP

JMP

+ IFOF

«S8TTL

+ ENOC

R3,R2

ABS,F

882TwP

(R3)e,FACL(RS)

(R3)+,FACR(RS)

S$82TmpP

FIGRY

§S2Twnp

PC,ENTERP

+SCALEX

XSIGN,RO

FIGR2

382TMP

PC,ENTERP

+SCALEY

YSIGN

YSIGN

YSIGN,R®

INV1IS,R®

RO, (R2)e

R

FIGRLP

(SP)e,R}
SOXITY

ERRARG

ERRSYN

$0ISK

"FPUT" ROUTINE

-
 

e
 
W
 

@
 
W
 
Y
W

-
 
-

-
 

-
p
 
.
 
e
 
-
 
-
 
-
 
-

ALSO IN RQ

RELATIVE MODE

SWITCH FOR TOGGLING

GET ARRAY ELEMENT

GET SECOND HALF

X OR Y ENTRY?

Yo BRANCH

MAKE Y NEXT TIME

IMMED, POLISH

SCALE X RELATIVE

PUT IN SIGN

INSERT IT AND CONTINUE
MAKE X NEXT TIME

IMMED, POLISH

SCALE Y RELATIVE

SET SIGN BIT IN BIT 13

ALL SET

SET IN R@

FLAG VISIBLE OR NOT

INSERT SCALED WORD

LOOP IF NOT DONE

POINT Ry AT %)»

INSERT/ CK ")*/ EXIT TO USER

ARGUMENT ERROR

SYNTAX ERROR

' 23XITTXTEZIEXYSIRRRARER AR AR A2 2 2 22 Q)

) ROUTINE TO HANDLEY

CALL "FPUT*(A(I),2)'

) "A"TM MUST BE A FIGR ARRAY
} "Z" MUST NQT BE ANY OF FIGR,XGRA,YGRA

JSR

MOV

JSR

cMp

BEQ

JMP

CLR

ROR

8ccC

JSR

SwAB

MOV

BR

JSR

MOY

MOV

MOV

PC,BUFPOL

+SAVER]Y

*SKPARG

+GETNUM

+SAVERY
*+PUSH

o *2

6(SP),RY

PC,QIKPOL

+ADRCHK

+POP

T

R, TMy

FPUTO

ERRARG

R2,2(SP)

ABS,F

SS1SAV(RS)

FPUTY

PC,ENTERP

*SCALEY

YSIGN

YSIGN

YSIGN,XYBIG

FPUT2

PC,ENTERP

+SCALEX

XSIGN,XYBIG

2(8P),R3

(SP)e, (SP)

-
 

-
 

-
 
we
 

-
 
wp
 
Wy
 

-
 

-
 
us
 
WS
 
WD
 
we
 
WS
 
W
 

-
-
 

-
-
—
 

-
 

-
 
e

ENTER POLISH AND CK "("®

SAVE PTR TO A(I)
SKIP OVER A(I)

GET Z INTO FAC

SAVE PTR TQ ")*

SAVE Z ON STK

EXIT POLISH

POINT Ry AT A(I)

IMMED, POLISH

CK ADR OF A(I)
PUT Z INTO FAC

EXIT POLISH

RO SHOULD BE 4

YES= BRANCH

NO= ERROR

REPLACE PTR TO A(CI) BY ITS ADR

RELATIVE MODE

X OR Y ENTRY?

Xe BRANCH

IMMED, POLISH

SCALE Y TO RO
MOVE SIGN BIT

T0 13

SAVE SIGN

AND CONTINUE

IMMED, POLISH

SCALE X TO R@

SAVE SIGN

ADR OF A(ID)

CLEAN STACK

16=0CT=74 22106107 PAGE 36¢

16=0CT=74 22106107 PAGE 37

31
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41 B7470 264Y67 JSR PC,UNDO 3 GET ARG A(l) TO R4

080106
42 27474 2i0@02 MOV R@,R2 ) SAVE 2

43 27476 056700 8IS XYBIG,RO 3 SET SIGN

172326
44 27502 @11346 MOV (R3),=(SP) ?} GET VALUE

45 27504 Q42716 8IC #137777,(8P) ) CLEAR ALL BUT VISIBILITY

137777

46 37510 pSepte BIS RO, (8P) 9 SET IN VALUE

4y 27512 212613 MOV (SP)+, (R3) j STORE IN A(l)

48 37514 P@STL7 ST XYBI1G 3y Z POS OR NEG?

1723410

49 927520 201401 8EQ FPUT3 j POS« BRANCH

SQ 97522 020540Q2 NEG R2 ) MAKE CORRECT REPRESENTATION
S1 97524 160402 FPUT3s SUB R4,R2 ) Z=A(1) IN R

S2 @7526 205723 187 (R3)e ? LOOK AT NEXT WORD
S3 97538 922327 cHP (R3)e,#DJMP ) END OF ARRAY?

160000

S4 97534 901417 BEQ FPUTY ) YES

58 87536 021327 cMP (R3),sDJIMP 3 END OF ARRAY WERE?
160000

S6 87542 001414 8EG FPUTUY $ YES
ST 07544 PRUTeT JSR PC,UNDO ) GET A(I+2) INTO R4

0032

S8 97550 160204 sus R2,R4 ) RuczsA(l¢2)w(2ZoA(1))
S9 07552 002003 8GE FRPUTS ) BRANCH IF POSITIVE
69 97554 285404 NEG RY 3 ABS, VAL OF R4

61 07556 252704 BIS #20000,R4 } SET SIGN NEG,

020000

62 27562 FPUTSY

63 27562 B1134b MOV (R3),=(SP) ) GET VALUE

6d Q7564 242716 81C #137777,(SP) ) CLEAR ALL BUT VISIBILITY

137777

65 07570 0SQuls 818 R4, (SP) ) SET NEW VALUE

66 27572 212613 MOV (SP)e¢,(R3) ) STORE NEW A(Ie2)
67 @7S74 Q12681 FPUTWL MOV (SP)e,RY ) POINT AT m)»

68 27576 PR0167 JMP CXRPAR g CK ")" AND EXIT TO USER

170514
89

70 s (32222 X222 RR3 23132222202222223223222 42|

71

72 3} ROUTINE UNDO

73 3 TAKE LONG VECTOR WORD POINTED TO BY R3

T4 3 AND PUT IT INTO R4

75 3 CALLED VIAp JSR PC,UNDO

76 :

77 87602 211384 UNDOS MOV (R3),R4 ) GET ARGUMENT

78 37604 @42704 8IcC #4Q000,RY g CLEAR VISIBILITY
YT TT

79 27610 232724 BIT #200008,R4 )y POS, OR NEG, ?
220000

80 87614 PO14Q3 8EQ UNDOD )} POS,= BRANCH

81 87616 Q42704 8IcC ¥20000,R4 ) CLEAR SIGN BIT
220000

82 @7622 ¢¥05u0u NEG RY 3 MAKE CORRECT

83 37624 200207 UNDODS RETURN y AND EXIT

84 +IFOF 3$DI8K

GTB Vv@i=01 BASIC = GT ROOT MOD RT={§ MACRO VM@R2=09 16=0CT=74 02306107 PAGE 38

{ WoSBTTL "TEXT®TM ROUTINE

2 + ENDC

3 H | 2 2R XS XXX RS20 2X 2 )

4

5 3} ROUTINE TO MANOLES

6 } CALL "TEXT"( <ARG, LIST>»)
7 ) WHERE}]

8 ’ #N1 <CR> AND N <LF>

9 ) @1 <CR> AND NO <LF>

10 } oNt SHIFT«QUT STRING FOLLOWS

{1 ! RS OR "STRING"y STRING DATA

12 3 IF SHIFT-QUT, ONLY RIGHTMOST S BITS

13 1 IF SHIFT=IN, IGNORE ALL NON=PRINTABLES
14

1S 07626 TEXTS
16 87626 985067 CLR SHIFT 1 DEFAULT TO SHIFT IN

200326

17 27632 204767 JSR PC,BUFPOL ) ENTER POLISH, CKN("

170346

18 27636 Y0740’ Y. ) EXIT POLISH

19 076403 912700 MOV #{00080Q,R0 t SET CHARACTER MODE

102000

20 Q7644 QBRuTS7 JSR PC,PUTSGM ) INSERT IT

172074

21 87650 vwi2re2 MOV #CBUFF,R2 ) R2 POINTS TO RO

010162°

22 B7654 290410 B8R TEXTH ) GET FIRST ARG,
23 37656 122127 TEXT@Ot CMmMPB (Ri{)e,#,COMMA 3 DO WE MAVE A COMMA?

0000206

24 07662 0201415 BEQ TEXTY ) YES= GET ARG,

2S Q7664 124127 CMPB =(R1),¥,RPAR ] NO= NO MORE ARGS?
neoRRRG

26 76702 201524 8EQ TEXT1Y y YESe EXIT

27 87672 20ei1e7 JMP ERRSYN 31 NQOe ERROR

povgaec

28 Q7676 Pi12@d6 TEXTLI MOV RA,=(SP) 1 SAVE CHAR, BUFFER

29 877900 210246 MOV R2,«(SP) ! AND PTR

30 87702 204767 JSR PC,EVAL )} GET ARG,

gopeees

31 37706 103427 BCS TEXT?2 ) BRANCH IF STRING

12 27710 Q04767 JSR PCoENTERP y IMMED, POLISH

170242

33 27714 Q000Q06° ¢ INTEGR ) INTEGERIZE 17
34 37716 212682 MOV (SP)e+,R } RESTORE PTR
35 @7720 912020 MOV (SP)+,R0 } RESTORE BUFFER

36 07722 n16523 Moy FAC2(RS),R3 ) COUNT INTO R3

poBp4e

37 27726 2102003 BGE TEXTY } BRANCH IF CARRIAGE

38 27733 010667 MOV SP,SHIFT ) FLAG FOR SHIFT-OQUT

020224

39 87734 Q00750 BR TEXTQ 3 GET NEXT ARG,

40 07736 212794 TEXT3I MOV #15,R4 3} INSERT «<CR>»

@Q0015s

41 27742 004767 JSR PCsLOCHAR 7] INSERTY 17

vooetée

42 97746 012724 MOV #12,R4 )} INSERT «\LF>

eveete
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43

44

4s

GTH

83

84

8s

86

a7

077S2

a7754

07756

27762

87764

87766

27770

27772

877174

10009

10002

10004

1g0e0ee

10012

{0016

10020

18024

10030

10034

10036

18042

10046

10052

10056

10062

19064

10066

1e079

10074

18100

18104

18106

18140

1112

10114

19120

10122

10126

10130

10132

eesves3

81740

004T67

000202

0eslal

0002773

p12603

p126082

012600

e2elz27

1711

001437

P1O146

1113014
062703

o090l

205767

000142

po1434

g12704

000016

Q42784

177740

eeou27

gooe1?

0091010

peuTe?

e00122

012704

800040

9047867

000112

212704

g00016

004767

poo302

112304

905301

202356

812704

000017

Q0467

000064

005067

2000S4Y

012601

000663

112304

801403

120427
p00040

po2uee

eo4767

200036

085301

001367

200764

T87Y

TEXTSs BEQ

JSR

DEC

B8R

TEXT2: MOV

MOV

MoV

CMP

BEQ

MOV

MOove

ADD

TST

BEQ

MOV

TEXT7: BIC

CMP

BNE

JSR

TEXT131 JOR

MOV

DEC

MOV

JSR

TEXT81 CLR

TEXTias MOV

BR

TEXT6t MOVS

13-

cMPB

BLY
TEXTOAs JSR

TEXT9y OEC

BNE

8R

Vei=0} BASIC = GT ROOT MOD

10134

10140

18142

10144

{9150

10154

1ote0

18162

18164

10166

10172

10174

eco0

0204

9206

32702

geo00!

00140a3

005004

eau7e7

goeeo1d

004767

170570

00167

17e136

goeo0e

goep00

110422

e3aevee

000e0!

ed1005

0167080

177762

gedvte?

{70444

PeS574e

pvvea?

TEXTi1s 8IT

BEQ

CLR

JSR

TEXTi2s JSR

JMP

SHIFTT ,WORD

CBUFF3 (WORD

R3

TEXTO

PC,LOCHAR

R3

TEXTS

(SP)+,R3
(SP)e,R2

(SP)+,RQ
R3,w=y

TEXTS

Ri,=(SP)

(R3),R1

#3,R}

SHIFY

TEXTS

#L6)RY

#177749,R4

Ra,»17

TEXTL3

PCyLOCHAR

#40,R4

PC,LDCHAR

#16,R4

PC,LOCHAR

(R3)+,Ru
RY

TEXT?

#L7,R4

PC/)LOCHAR

SHIFTY

(SP)+,RY

TEXTQ

(Rl)o.fla

TEXTO9A
R4,840

TEXTY
PC,LDCHAR

R
TEXTe

TEXT10

RY={{ MACRO VYMQ2=29

#1,R2

TEXT12

R4

PC,LDCHAR

PC, INSERT

CXRPAR

-
 
e
p
 
W

-
-
,
 
-

-
 

-
 
®
 
W
 
W
y
 
W
 
-
 
-
 

-
 

wW
E 

W
y
 
W

-
 
e
 
W

-
 
e

16=0CT=74 02106197 PAGE 38¢

ANY TO 00?

NO= EXIT

YES« INSERT 1T

OECREMENT COUNTER

CONTINUE IN LOOP

GET PTR 70 STRING

RESTORE BUFFER AND PTR

NULL STRING?

YESe CLEAR SHIFT IF SET
SAVE R

GET LENGTH OF STRING
POINT AT STRING

SHIFT OUT?

NO= BRANCH

SHIFT=0UT

CLEAR ALL BUT S LO=ORDER BITS

BETTER NOT BE SHIFT=IN

NO= CONTINUE

PUT IN SHIFT IN

AND SPACE

PUT IT IN

AND SHIFT ouT

INSERT 1T

LOAD UP NEXT BYTE
DECREMENT LENGTHel

STORE BYTE IF NOT AT END

INSERT SHIFTeIN

INSERT [T

CLEAR SHIFT=0UT FLAG

RESTORE R}

GET CHAR,

LET NULLS SLIP THROUGH
PRINTABLE

NO= DON’T PRINT IV

YESe INSERT IT

DECREMENT BYTE COUNT

CONTINUE IF MORE LEFTY

RESTORE R{ AND GEY NEXT ARG

16=0CTe74 02106107 PAGE 38+

FILLED EVEN NO, OF BYTES?

YES= BRANCH

MAKE LAST BYTE = 2

LOAD UP OPY FILE WITH LAST WORD

INSERT INTO FILE

AND EXITY

SHIFT=QUT FLAG

CHARACTER BUFFER

’ R R e T T e I T T Y e

3 LOAD CHARACTER ROUTINE

LOCHAR: MOVB

- BIT

BNE

MOV

JSR

TST

LOCHOt RETURN

« IFOF

« IFOF

R4, (R2) ¢

81{,R2

LOCHO

CBUFF,R®

PC,PUTWD

=(R2)

SCLOCK

$01ISk

-
-
 
e

PUT BYTE INTO R

00D OR EVEN BYTE NEXT?

ODO= DON’T INSERT YET

LOAD UP DPY WORD

EVEN= CAN INSERT NOW

POINT BACK AT CBUFF

RETURN TO CALLER
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37

GTB

38

39

49

41

42

43

44

4s

46

47

48

49

5@

51

52

53

S4

S5

56

VOi=@{ BASIC = GT

18210 TIMED
@ 18210 0204767

178054

18214 eQev136’

18216 002006°

10220 910222’

18222 005767

200152

10226 291055

10230 213746

000vo0o4

10234 2127137

010366°

oe0eed

10242 005737

177546

10246 212637 TIMM:
000004

18252 085767

oe0122

10256 001041

10260 216500

oQeede

10264 @g@3e0e

18266 200167

0200006

18272 o167

200156

18276 205@67

"2A%1

18302 912702

oeei00

10306 030067

177546’
10312 201414

190314 p2i@27

210402’

10322 @9jpod

18322 205767

000130

10326 goi40s

19332 20Quer

10332 211067 TIMELS
000120 .

18336 212767
eaQes

ode11d

10344 012760 TIMEQS

000320

Voi=01 BASIC = GT

poepae

18352 212710

o1euae”’

10356 212067

177546°
10362 000167 TIME2Y

167730

18366 012716 HERE!

010246’

18372 0102667

e@eoeae

18376 egep0e

19400 P000020 DSPTCHy

10402 205767 TMRy-

2o004de

10426 003410

10419 205367

eegooun

10414 205767

odvoede

10420 Q0ie0}

109422 2090002

10424 900177

gooaae

10430 066707 TMRO1

000eed

19434 205067

177546°

10449 900002

18442 016767
eoeele

0001208’

10450 290177

ego198°

19454 020090 TIMEC!

18456 P2VEAQ@ TMRADR}

10460 200000 TMSWy

10462 204767 TIMRY

167602
19466 212470’

10472 ©R4T867

171342

10474 985022

10476 216722

177715e
10502 00167

167610

ROOT MOD RT=1{ MACRO VM@2=09 16=0CT=74 22106107 PAGE 39

«38TTL “TIME®TM AND "TIMR® ROUTINES
+ENDC

ERARBENRRRANNRN R AN RN AR R DRt

) ROUTINE TO WANDLES
) CALL "TIMETM(A)
} WHERE A IS THE NUMBER OF TICKS WANTED

JSR PC,POLENT 3 ENTER POLISH, CK ®(»

+GETONE } GET A
¢INTEGR 3} INTEGERIZE 17

Y] ) EXIT FROM POLISH
TST DSPTCH ) GOT A CLOCK?

BNE TIME2 ) NO= EXIT
MOV o8d,«(SP) } SAVE LOC 4

MOV SHERE, 0#4 ) MAY ADR

TS8T 04177546 ) GOT ONE

MOY (SP)e,0n4 ) RESTORE LOC 4

78T DSPTCH ) WELL

BNE TIME2 ) NO CLOCKs EXIT
MOV FAC2(RS),R@ 7} GET COUNT IN TICKS

8GT Y ) CONTINUE IF POSITIVE
JMP ERRARG ) NO= ERROR 1IF <29

MOV RO, TIMEC } SAVE TIME COUNT

CLR TMSW ) ASSUME NO ONE ELSE USING CLOCK

MOV #128,R0 } USE FOR LKV AND BIT &

8IT RO,LKS g CLOCK INTERRUPT ENABLED?

BEQ TIMEQ } NO= BRANCH

CMpP (RO),#TMR ! MY OLD REQUEST?

BNE TIMEY ) NO= BRANCH
TST TMRADR ) ANY ADR FROM LAST TIME?

BEQ TIMEQ § NO= BRANCH
BR o *6 3} YES= BRANCH
MOV (RQ), TMRADR } YES= GET LKV

MOV %6, TMSW y SET UP PROPER EXIT

MOV #300,2(R2) 3 PUT IN BRe

ROOT MOD RTe={f MACRO VM@2=@9 16=0CTe74 22306307 PAGE 39+

MOV #TMR, (RQ) ) PUT ADR AT LKV

MOV RO, LKS ) ENABLE CLOCK

JMP CKRPAR ) CK TM)TM AND EXIT TO USER

MOV BT IMM, (8P) ) RET AQR

MOV SP,DSPTCH 1 SIGNAL NO CLOCK

RTI

+ WORD 9 ) NON=ZERO IF NO CLOCK

TST TIMEC t TIME ELAPSED YET?

BLE TMRQ ) END OF LOOP? BRANCH

DEC TIMEC 3 DECREMENT THE COUNT

78T TMSW ) ANYBODY ELSE?

8BNE o4 ! YES
RTI } NO= CONTINUE

JMP #TMRADR ) GO TO MIM

ADD TMSW,PC } AND DISPATCHM TO EXIT

CLR LKS ) CLEAR CLOCK STATUS REGISTER

RTI v
MOV TMRADR, LKV ) GIVE BACK VECTOR

JMP LKV } AND CONTINUE THERE

+WORD 2 3 NUMBER OF TICKS

+ KORD 9 g OLD CONTENTS OF LKV

+ WORD ) 3 ENDING TYPE ( @ OR &)

RARNRRATARNNNRARN AN RASNARRNNRNNAR AR AN AN

} ROUTINE TO HANDLE:

' CALL "TIMRM(E)

3 RETURNS THE CURRENT VALUE OF TIMER IN E

JSR PC,POLENT ) ENTER POLISH, Ckw("

1 *2 y EXIT POLISH

JSR PC/GETADR ) GET ADR OF E IN R2

CLR (R2)+ y ZERO HI=ORDER WORD
MOV TIMEC, (R2) ¢ ? SAVE CURRENT # OF TICKS

JMP CKRPAR $ CK )" AND EXIT TO USER
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76
77

+ENDC

o IFOF 018K

GT8 V@1=91 BASIC = GT ROOT MOD RTeiy MACRO VM@2=09 16=0CTe74 22106107 PAGE 40

@
O

V
I
 
E
W
N
 
-

9 2108506

10 (09506

11 10519

12 10512

13 10514

14 10516

15 10520

16 10522

17 teSad4

18 10526

19 19530
2@ 10532

21 10534

22 108536

23 10549

24 10542

25 {0544

26 1854e

27 185509

28 105852

29 10554

38 10556

31 108560

32 10562

33 198564

34 10566

35 18579

36 10572

37 14574

38 10576

39 10600

10602
40 f{0e604

41 10606

42 10610

44 10612

2 3BTTL

BEGS

160000

P1057e6°

210529’

177777 TAGYs
080009

170200 TAG2:.

117124
000000 XT3

000000 YT

104142

257600

877677

euet??

e4ey77

877677

257600

o4oo7?

e777117?

257777

857677

274900

g4oe17

907400

Pue136

puTUAY

Quoet?

173400

peoeee0

117124 RSTFPILY

eoooae0

200000

{70240

1689000

21BSC6*DSTOP

000280 DCRASH?

eoo001’

ODISPLAY FILE BEGINING

+ ENOC
AL P I P L Lt

) THIS PORTION MUST BE LINKED BOTH TO THE RT=1{

? SCROLL BUFFER (IF THERE IS ONE) AND THE REST OF THE
) USER’S DISPLAY FILE,

DJmMpP ) THE START
+RSTFIL ) REST OF .FILE IF TRAK OFF

+TAG2 ) ADR FOR TRAK SuBP
-y 3 TAG FOR TRAK ROUTINE
+WORD @ 3} NEXT TAG POINTER
+NORD 178200 ) LD, STATUS REG, A

+NORD 117124 ) APNT, ls4, Tx0
+ WORD g ) X POSITION

» WORD ] ) Y POSITION OF TRAK
+WORD 104140 ) SHORT VECTOR LP ENABLE

+WORD 57600

+WORD 17677

WORD 40177

+WORD 40177
. WORD 77617

+WORD 57600
+WORD 40277

.WORD 77717

JWORD 57777

+NORD 57677

<WORD 74000

. WORD 40017

JWORD 67400

+WORD 42136

WORD 4vT40e

.WORD MITE;

«WORD SDINT ) END OF TRAK SUBPICTURE

+ WORD 0

»WORD 117124 ) APNT L30OFF,I=4, FuOFF, Ted
«WORD 3,0 ' AT (0,0)

«WORD 170248 ] LD STAT REG A, NORMAL FONT, LP INT

0JMP )} DJMP TO START OF FILE
«WORD BEG 3 INITIALLY TO TRAK 08J

.:ono ° ) LAST WORD IN OPY FILE (EXCLUDING TEXT)

+END
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SYMBOL TABLE

ABS,F

ADBAS
ADRCH®

ADRCH3

AGET

"AGETY

AGET2

APNT

APUTFQ

APUTY

ARRAYS=

BITNEG

BUFTS?T

CKEOQL
CKOPCM

CKRPAR

CONTA

DFOERR

DISX =

DIVVEC

OSPTCH

psTP

ENTERP

ERASY

ERASY

ERRARGs

ERSS3

ESXIT

FAC2 =

FIGRLP

FIGSYN

FIXg =

FPPSAY

FPUT

FPUTY

FXL

GETADR

GETADZ

GETADS

GETNUM

GETSAY

GRAARG

GRASYN

GRA,3

GRA1D

GRAY

GRA?Y

GTVECTs

IFX

INITA

INIT3

INSX1T

INTEG®

LDOCHAR

LIFTO

LKS s

LLy

003640RG

P0§334R

PR6U32R

BR6USHR

PB6666RG

2O7RQUR

pee772R

B4 2@RG

BO66IUR

PO6539R

gegeto

903230R

00Q218BRG

BRQ324RG

201702R

200316R

PO2USURG

POQ664UR

I3 ITT IS

@@4SAuUR

210400R

P02360RG

BOQISeR

P01522R

PO1576R
ek ne O

P02226R

BO1338R

oega4e

0B7216R

PO7326R
L2 12 2% 2]

BUOUL6R

QP7446R

PO7574R

PR64ZaR

202U36R

Q02332R

90232R

20PB7T6R

P02026R

@05372R

80S5366R

PoS2ueR

GOSSQ4R

Q05630R

BeSS51 4R

wennne §

Q263S4R

P02504RG

po2670R

PG100Q4R

govoe2R

B10164R

Po3126R

177546

22635AR

ACTEND

ADRARG

ADRCHY

ADRSYN

AGETF

AGET®O

AGET3

APUT

APYUTX

APUT2

BEG

BITZER

BUFT2

CKLPAR

CXOPCO

CKRPAQ

ERRDIYV

ERSTAR

EVAL =

FIGARG

FIGRY

FIX

FLOAT s

FPUT

FPUT2

FPUTS

Fy

GETADQ

GETAD3

GETADY

GETONE

GETSYN

GRALP

GRA,Q

GRAQ

GRA2

GRAS

GRATA

HERE

IFY

INITY

INSERY

INT a

INVIS

LOCHO

LIFTY

LKV

LOCNQ2

GTB vo1=01 BASIC =« GT ROOT MOD

SymMaoL

LoGOPCT

LPENT

LPEN,F

LPINTD

LPINT]

LPNINT

MSG s

M2

NEWPUT

NSTERR

QOFF

OND

~ON3

OPTSTO
POLENT

POSX

POS

PSHPTR

PUSH

PUTSGM

PUTY

PUTS

QIxPOL

ROOTY

RESTR

REVRSE

TABLE

Q00Q@SUR

PR1b666R

001700R

@83272R

PO3IS24R

p03248@R

sxkkuw §

@@U6UYR

2RB64UR

Pe1ldeR

P03U24RG

P02750R

203012R

2063uegR

200270R

POUSLUR

BRUS32R

@e6212R

9B0234R

PO1744UR

00BT24R

R206S52R

P03 2R

CRUQR24UR

geR472R

2RUSYeR

RG 2X200000

R2 sX000002

RS sX000005

SAVINT @00000R

SCALEY 0Q05242R

SCLGEN 0Q@6244R

SCL,Y 2@6372RG

SCUSC! BB4u3e2R

SOXIT PouU2Q2R

SETNEC 0Q008s02R

SKPARG ©@00340R

SKPA2 P004QOR

SP 2X0000206

5S2TMP QP0Se7HR

S§TOPB P2436R

STOVARE #nxwnnw §

SuBP1 Q@1 234R

SuBe PBOSS2R

TABLE =2 amsnwunn §

TAGSRH QQ141URG

TAG? 210520R

TEXT® 287656R

TEXT11 ©10134R
TEXT? 207766R

TEXTe 8i0110R

TEXTS P1el2eRr

TIME 2122y 2RG

TIMEL B10332R

TIMR P10462RG

TMRQ D1043IBR
TRAKYX BR4T6uUR

0006402RG

002240R

PO6424UR

802244R

P067SeR

206710R

00670B4R

006482RG

2R6552R

2066 YR

210506RG

B03234R

200226R

2008276R

001 734R

POB33UR

202470R

B0B636RG
Rakknn

1600080
Nt an

208040R

0014S6RG

281S26R

BO15SS4R

go4dy2R

P04434UR
rewnge G

207322R

P07254R

023032RG
kenwnww G

207332RG

BRT4s2R

207562R

PB63I6UR

902234R

202336R

P02310R

2001 36R

PO0146R

Pa8SS576R

20S1S6R

205300R

QOS3{4R

005642R

295532R

P108366R

@06344R

202616R

P08744R

tnknsaw

@@3236R

210286R

9831 74R

gagio0

20221 2R

RTety MACRO VM@2=~09

LPADR P800S6R

LPENX got67TeR

LPENG 801622R

LPINTY @03310R

LPINTU Q@3SS54R
LPS,F 005574R

MULVEC P06234R

NARRAYE narwan

NOSC 0027 14RG

NSTSK 001412RG

OLOMOD 201764RG

ONt 202730R

OPARGF Q@Q@74R

PC 3X0000097

POLRET= Q200134

POSY P04522R

PRY = 900200
PSHXIT QQu4&uoR

PUSHF @B4STUR

PUTSO 2@1762R

PUT2 90@732R

PUTSE 000700R
ROOT 2283732RG

RELABS 204useR

RETURNs 200207

RSTFIL @108576R

ROSAVE= Q00044

R} 3X000003

SAVERD Q0145¢2R

SCAL 205700R6

SCAL,F 002712R

SCLSAV Q06314R

SCPTR P06210R

SC,USC 020Q4320RG

SDXIT@ Q@Qu420Q4R

SETOPT 000066R

SKPAQ 920412R

SKPAJ 880344R

§81SAVs Qp@e@24

STAT 803642RG

STOPC P02420R

SUBpP @01 006RG
sSuBP2 B01154R

sSuBt BO0SUUR

TAGEND 001436RG

TAGXIT @@1432R
TENZ24 206224R

TEXT BA7676R

TEXT12 Q101%0R

TEXT3 P07736R

TEXTY 010024R

TEXT9A Q10122R

TIMEC Q104S4R

TIMER 010362R

TMR 2104aeR
TMSW Q10460R

TRAKY 204766R

ACTSY

ADRCHK

ADRCHZ

ADSTX

AGETX

AGET
AGETU

APUTF

APUTY

ARGGET

BITGET

BUFPOL

CBUFF

CXLSYN

CKXOSYN

CONY

DCRASH

DISINT

DIso
DPC ]

DsSTOP

ELOOPO
ERASO

ERAS3

ERRAOR

ERRSYNs

ESUB

LLX

LOFREEs

LPEN
LPENY

LPEX
LPINT2

LPINTS
MOOE

M1
NEGSTK

NSBAS

NUMOUT=

ON

ON2

OPTSTR

PLOOP

POP

POSe

PR? ]

PSwW =

PUSHY

PUTWD

PUT3

PUT?

ROOTO

RELABD

RETURP

RUN,F

1600CT=74 221261087 PAGE 40oe

00204gRG
B06404R

206430R

081362R6

PB8744R

207210R

B27B316R

GR6576R

2265S64UR

BB1766R

903214R

92220Q4R

012162R

Q00396R

201740R

0024SORG

010861 2RG

2004s6R

B00586R
tennan G

910610RG

P000S2R

P01502R

281572R

PAUSIUR

tephaw

00125S0RG

000040

2O7042RG

2073022R

Aanknn

P20442R

Q074Q2R

B07S24R

906374R

206370R

8822S@R

P02344R

g88152R

928332R

txvken G

BOS606R

805S232R

20S39¢eR

BOS3IT6R

Q0S472R

805550R

Qeea1e

202508RG

G02606R

000634RG

000006&R

202162R

2030950R

203152R

206360R

Q00014

16=0CT=74 Q22306107 PAGE 40+

921682RG

P01 674R

903620R

823442R

903578R

205674R

PQeus6yeR

g00176R

281364R
wnnsan G

Q02724RG

P03016R

@26316R

900026R

802256R

go4S26R’

900340

177776

@ae24eR

90@650R

280714R

0002672R

P040e66R

P04466R

0001 66R

P902446R

R{ 5X000001

R4 83000004

SAVER]}

SCALEX

SCALD

SCL,.X

SCUSCo

P04SUeR

224770R

906202R

006402RG

804360R

173400
205660R

210160R

200366R

90@356R

g0oe2e

002364RG

BB2444R

ge1d4eR

B01174R

g@8s72R

90§ U43uUR

010514RG
887626RG

B810104R

B100S6R

P377S4R

2910100R
2@1420R

219344R

g10246R

0104%56R
004646R06

801440R

g7
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w
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GTB V@1«21 BASIC = GT ROOT MOD RT=i{ MACRO VME2=029

SYMBOL TABLE

Te

UNDOQ

USRARES

VECTD

XGRA

XSCL2

XYBIG

YSCL1

YY

SADR =

SOEPTHS=

SOVR =

SLPS =

SSTRNGs

oEOL =

P06736R

POT624R

snnnnn G

2042Se2R

2051 24RG

28SO36R

002032R

98541 1@R

B10526R

Annnnn (G

podey2
hakenn G

-1

opPogaon
tannne

goeoe0

010614

ERRORS DETECTED:
FREE CORE: {7006, WORDS

1620CT=74 02106807 PAGE 40

T 806544R UNDO 207602R

USCL.X @06362R USCL.Y 2063%2R

VARSAVs 200022 VECTY 024214RG
L2 300740R6G Woe 808742RG
XSCL® gaSe22R X8CL1¢ 90S24eR

XSIGN 2020832R X7 @19524R

YGRA 20S142RG YSCL®D 20Sa72R
YSCL2 005122R YSIGN 002034R

ZERNUM Q00124R SADC = Q00000

SCLK = Q2092000 SCLOCKs @g00Q00
$0I0 = Q00000 $01S = 200000
SERVECSE sawnan $IR 8 tansen §

SMLR = wsoeawn § SSBR = eawman §

$VT1i = goooee «COMMAR annnen G
+LPAR = tnwwan § oRPAR 8 anenan §

000

001

+LPISPERPAR,GTL,GTB1,6TB2,6T83,G6TB4

PERPAR =« PERIPHERAL SUPPORT PA RTeyi MACRO VM@2-29 16=0CT=74 22114136 PAGE |

e
 
D
 
B
®
 
N
G
 
N
 
E
 
W
N

-
0

130185K=s@ 1DEFINE FOR RTeil

« IFNOF SDISK

200000 SSTRNG=Q 100 NOT DEFINE FOR PTS BASIC WITHOUT

JSTRINGS,= DEFINED FOR PTS V@1 WITH STRINGS

+ENDC '

200009 SLPS=z0 JOEFINE FOR LPS

« JFOF SLPS

13vs@ JOEFINE FOR LPS WITH VECTORS STARTING

’ ! AT 300, DOEFAULT SETTING IS VECTORS AT

’ } 348, SET SV = ANY OTHER DISPLACEMENT IF

H ’ VECTORS STARY AT DISPLACEMENTS

} ] OTHER THAN @ OR 4@ FROM

! ’ YECTOR 320

000000 $SADC=Q yINCLUDE A/D ROUTINES,

200002 SCLK=2 ) INCLUDE CLOCK ROUTINES,

920000 $010=0 s INCLUDE DIGITAL I0 ROUTINES

900000 $D013=2 ) INCLUDE DISPLAY ROUTINES,

<ENOC JSLPS

peeoeR SVT1iixQ $FOR GTWO (GTud) *

!

)

)

)

!

)

!

)

!

'

!

!

!

/

!

!

!

!

!

}

)

)

-
 
e
 
S
 
W
 
w

-
 
w
e
 
O
G
N

e
 
.

!

DEC=11=BPAA=A=_A

TITLE PERPAR == PERIPHERAL SUPPORT PACKAGE PARAMETER MODULE,

BASIC KERNEL VO2e01l

"COPYRIGHT (C) 1974

DIGITAL EQUIPMENT CORPORATION

MAYNARDO, MASSACHUSETTS 21754

THE INFORMATION IN THMIS DOCUMENT IS SUBJECT TO

CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS DOCUMENT,

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A

LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITW INCLUSION OF DEC’S COPYRIGHT

NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY

OTHERWISE BE PROVIDED IN WRITING BY DEC,

DEC ASSUMES NO RESPONSIBILITY FOR THME USE

OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT

WHICWH IS NOT SUPPLIED BY DEC,

THE CONDITIONALS CONTAINED IN THIS MODULE AFFECT THE ASSEMBLY

OF THE FUNCTION TABLE MODULE "FTBL,MAC", '

TO OBTAIN THE DESIRED CONDITIONAL DEFINITION(S),
REMOVE (USING AN EDITOR) THE

SEMI=COLON APPEARING BEFORE THE CONDITIONAL,



PERPAR == PERIPMERAL SUPPORT PA RTeiy MACRO VM22+29 1620CTe74 22114136 PAGE (o

JFOF SVTLY
2000080 SCLOCK=D JPOR SYSTEM CLOCK (XW1iL)

eeoge9

o0ven!

peopee

eoeg@e3

pdegad

2000@es

goeeas

oeooe7

+ENDC

EoY

oTITLE Erc Voled! BASIC « GT DISK OVERLAY MODULE

-
 
G
G
 
W
E
 
G
G
 
V
S
 
W
O
 
W
D
 
W
E
 
W
D
 
V
P
 
0
 
W
E
 
U
E
 
W
S
 
W
 
W
 
W
 
W
 
W
 
W
 
W
S

DEC»{ 1= BPGCwAwlA BASIC KERNEL v@ee-01%

THE INFORMATION IN THIS LISTING 18 SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS LISTING,

THIS SOFTWARE IS FURNISHED TO THE PURCHASER UNDER A LICENSE

FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH

INCLUSION OF DIGITAL’S COPYRIGHT NOTICE) ONLY FOR USE IN

SUCH SYSTEM, EXCEPY AS MAY OTHERWISE BE PROVIDED IN WRITING BY

DIGITAL,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT 18 NOT

SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1973,1974, BY DIGITAL EQUIPMENT CORPORATION,

AUTHORS DR, STEPHEN R, ALPERT AUGUST 1973
o IFOF $018K

oSBTTL GLOBALS,EQUATES

+«ENDC

REGISTER ASSIGNMENTS

ROsX0

RisX1y

R2sXe

R3lsX3

RUsXY

RS=%S

sPexé

pPCeXx7

GLOBALS TO COMMUNICATE WITH ROOT SECTION

+GLOBL SAVE,FIXSP,FIX0,FREE,BUFTST

+ IFDF $0IS8K
+MCALL ,DSTATUS,,LOCK,,UNLOCK, .CLOSE,,LOOKUP, ,SRESET

+MCALL (ENTER, ,READW, (WRITW, ,FETCH, ,CSISPC
«GLOBL RSTR,FREEGET,FREED

+GLOBL SAV24a,SAVERT

+ENODC

+ IFNDF SVTONLY

+GLOBL RTSON,NARRAY,TABLE

+ ENDC

+ IFOF $01S8K

+GLOBL IGNORE 3y FROM BASICR

+ENDC

VOi=@y BASIC « GT DISK O RTeji MACRO VMQ2=09 16=0CTe74 22114136 PAGE 1o

@097

177776

1600020

173400

oeeeue

200p4e

odeeteo

oQvete

oeeetd

egve74d

eeveve

geoend

eeeare

+GLOBL MS8G, ,LPAR, ,RPAR, ,EOL,ERRSYN

»GLOBL NUMOUT,ERRARG,CKEOL

«GLOBL NSTSK,ESUB, INSRTF,STOPA,TAGYL,ACTST

«GLOBL ACTEND,BEG,WD1,WD2,08TOP,0LOMOD

+GLOBL DISEND,CONTA,TAGEND,ADSTK,DCRASH,wD{,WD2

+GLOBL CONT

EQUATES
RETURN 3 207 ) RTS8 PC
PSW 3e2 y PROCESSOR STATUS WORD

DJMP z 160000 ) A DISPLAY JuMP
SDINT s {73400 § A STOP DISPLAY AND INTERRUPT

EQUATES FROM BASIC

FAClx 40

FAC2= 4

ARRAYS= {0

MIFREEs 12

LOFREE= {4

HISTRe 74

LOSTRs 72

POL= 4

BUFCHNS 78

« IFDF $DISK



GTC V@1ed1 BASIC « GT DISK O RTeiy MACRO VM@2+89 {60CTe74 22314336 PAGE 2

1 +SBTTL *SAVE® ROUTINE

2 +ENDC
3 i PAAREA A ANANN AR ANNAIRAON D NN ANRARONNANRNR
4

H ) ROUTINE TO MANOLE}
6 ’ CALL "SAVE" ([( <FILE DESCRIPTOR» ))
7
8 ) MUST HAVE EXTRA WORD BEFORE START OF EACH SUBPICTURE
9 } REGISTER USAGE!

10 ) R@ = "GET"TM WORD POINTER

11 ’ Ryl = ADR STACK POINTER (INITIALLY #ADSTK)
12 ) R2,R3 e FAST STORAGE

13 ’ R4 = "PYTTM WORD POINTER

14 ’ RS = BACKWARD POILTER FOR TAG LINKED LIST

1S

16 20000 SAVE}
17 20000 o12146 MOV Ri,y=(SP) , § SAVE Ry
18 20002 210546 MOV RS,=(SP) ) SAVE RS
19 200204 90ST77 SAVER: TS8T7 ONSTSK 9 CURRENTLY BUILDING A SUBPICTURE?

2000006

20 20019 001403 8EQ SAVD } NOe= BRANCH
21 +IFDF SCRASH
22 TRAP 2
23 oASCII /STILL IN SUBPICTURE/
24 2:BYTE e
25 +EVEN

26 +ENDC ) SCRASH
27 +IPNOF SCRASH
28 00012 284767 JSR PC,ESUB $ PUT IN AN EXIT

2000006

29 00016 000772 8R SAVEDQ 3 TEST IF ENOUGH
30 +ENDC
31 20020 985767 SAVR: TST INSRTF ) INSERT PENDING?

2000006

32 20024 201375 BNE SAVD ) YES= LOOP UNTIL PREE
33 3 INITIALIZE
34 00026 204767 JSR PC,STOPA ) STOP THE DISPLAY

2000006

35 20032 012720 MOV #TAG1+2,R0 ) GET PTR TO 1=8T SuBP
0000026

36 20036 210005 MOV RO, RS ) SAVE FOR LATER USE
37 Q0040 211000 SAVis MOV (RQ),RQ } GET POINTER
38 20042 201405 BEG SAV2 3 BRANCH IF ALL susP DONE
39 20044 plup02 MOV =(RO),R2 3 GET AODR OF
40 20046 210223 MOV R2,R3 3 PUT ADR IN Rs ALSD
4y o00Se 210243 MOV R2,=(R3) 3 PUT ADR OF SUBP BEPORE 3UBP
42 20052 922020 CMP (R@)¢+,(RO)+ 3 MOVE R@ TO NEXT TAG
43 00054 geerTy B8R SAVY 3 AND LOOP
44 3 SET UP FOR COMPRESSION OF DPY FILE
4S 00056 2285015 SAV2y CLR (RS 3 ZERO WORD FOR TAG SEARCH
46 00060 016700 MOV ACTST,RO ) "GET" PTR

0000006

47 20064 210004 MOV R@,Ra ) "PUT® PTR
48 20066 2108546 MOV R5,=(SP) ) WRITE ENABLE
49 20079 212701 MOV SADSTK,RY } RESY OF FILE ADR STACK

0000006

5@ 00074 020067 SAV3s CMP RO,DISEND } DONE YET?

GTC VO1=21 BASIC = GT DISK O RTeiy MACRO VYMB2+09 16=0CT~74 Q2114136 PAGE 2+

00000086

S1 00100 103154 BHIS SAVS ) YES= BRANCH
52 vei1@2 e12e03 MOV (R@)¢,R3 3 GET WORD
S3 20104 100407 BMI SAVY ? OPU INST,« BRANCH
S4 20106 212746 SAVCONI MOV #SAV3,e(8P) 3 FAKE A JSR PC

eQve74’

SS 20112 285766 SAVSET: TST 2(SP) ) WRITE ENABLED?
eooee2

56 20116 201401 BEQ Y # NO= BRANCH
57 20120 812324 MOV R3, (RU)+ 1 YES= PUT WORD
S8 90122 @00297 RETURN } EXIT
59 ] PROCESS DPU INSTRUCTION (SOME OF THEM)
60 00124 020327 SAvV4r CMP R3, #0JNP ) A DISPLAY JuMP?

160000

61 20130 ¥0140e BEQ SAVe ) YES= BRANCH ,
62 00132 020327 CMP R3,¥DJMPe | } A JUMP FROM SUBP (OFF)?

160091
63 20136 801403 BEQ SAVe ) YESe CONTINUE
64 Q0140 a;gszr CMP R3,#SOINT $ A STOP DISPLAY?

173400

65 290144 901077 8NE SAVY ) NO= BRANCH
66 3} HERE IF SDINT OR DJMP
67 20146 285720 SAVe:r TST (RD) ¢ 3 NEXT WORD ZERO?
68 00150 201467 BEQ SAVS ) YES= (SDINT/® CASE)= BRANCHM
69 22152 021060 CMP (R3),6(RA) ) ACTIVE SUBP FOLLOWS?

000226

70 00156 201023 BNE SAV9 ) NO= BRANCH
71 90168 @©S716 TST (SP) ) WRITE ENABLED?
72 20162 ¢01002 BNE SAVip ) YESe BRANCH
73 30164 012703 MOV SDJMP,R3 3 CHANGE SODINT TO DJMP

160000
74 30170 210546 SAViQy MOV RS,=(8P) ) WRITE ENABLE
7S @0172 010324 MOV R3, (R4)e ) INSERT SDINT OR DJMP
76 20174 21044y MOV RUy,=(RY) ) SAVE PTR T0 "REST OF FILE ADR"
77 20176 022024 CMP (RB)e, (RU)» } RO TO TAG, R4 TO SUBP ADR
78 ' xnsznr ADR OF SUBP IF FOLLOWING
79 20280 210414 ov RU, (R4) ) OFFSET FOR NEW ADDRESS
80 20202 a::vag Aoo #1090, (R4)+ 3 ADD TO POINT TO CORRECT WORD

eeeo!

81 29206 011214 SAV18:T MOV (RQ), (RQ) § MOVE TAG
82 02212 ¢22020 CMP (RO)+, (RD)+ 3 POINT "GET" AT SUBP=
83 20212 210415 SAVIIL MOV R4,y (RS) 7 SET NEW LINK IN TAG CHAIN
84 90214 @@S724 TST (R4) ¢ ) POINT TO "NEXT TAG PTR"
85 ne216 @91040S MOV R4,RS ) SAVE NEW BACK PTR
86 702220 0@S@2d CLR (R4) o 3 ZERO PTR TO STOP SEARCH
87 00222 o12024 MOV (Raat.cna)o u MOVE ADDRESS BEFORE SUBP
88 20224 900723 8R AND CONTINUE
89 )} HERE IF AN ACTIVE SUBPICTURE DOESN'T FOLLOW SDINT OR DJMP
98 80226 205716 SAV9y TST (SP) } WRITE ENABLE?
91 00230 poip0l 8NE SAV12 ) YESe BRANCH
92 00232 262790 SAVi4L ADD 86,R0 ) MOVE RO

200006

93 20236 002710 8R SAV3 } AND CONTINUE
94 20240 0220327 SAVI21T CMP R3,80JMP ) A DISPLAY JUMP?

leoQ00@
95 Q0244 v@1goY BNE SAV13 ;} NOe BRANCH
96 20246 221000 CMP (R3),RO g SUBP FOLLOWS?

97



GTC Vel1=01 B8AS

97 @0250 183770
98 @@8252 Q0Se4e

99 09254 000766

180

1014

102

103

104

185

1086

1e7

-
 
o

o
6

o

L
 
A
 

S

-
 
r
 
¢
 
o
 
b
n
 
m
 
b
 
o

~
N
o
C
W
V
N
E
W
w
W
N
S
-
G
B

145

GTC

Y

147

148

149

150

151

152

153

154

£S5

156

157

158

159

160

162

163

164

165

166

167

168

169

17@

171

172

173

{174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

199

191

9256 010324

0260 010414

262 062724

pooe10

0266 B12014¢

0270 012732

000020086

9274 0216202

peceee

9300 @Aviuoe

93022 e14e03

0324 026314

177776

9319 01405

2312 9esvee

8314 Q02767

@316 Q2444

0320 gBS726

9322 220743

2324 210324

@326 2ve727

8330 @2es5726

9332 0201660

2334 210324

9336 005p24

P340 021043}

9342 0B06SU

2344 Q1032

9346 gu2vee

0a3777

8352 020227

110000

2356 92142}

9360 020227

120000

0364 103650

0366 g2v2e?

124000

9372 101245

2374 005720

9376 22029

9400 212003

0u@2 oi2pel

04e4 202003

Q4ge 205343

24190 0@5413

Vei=91 BAS

Bu12 ves223

Q414 212713

177777

420 v¥ve62S

8422 0821027

160000

QU6 001227

0430 200762

@432 Q05726

9434 912467

0aeeods

944g ejle2u

Qud2 pleue7

8000006

d4de 912024

0450 21260895

4S2 01260}

@454 2167022

00002906

2460 Alpeed

gdee 216703

‘21 rdd

046b D10342

2470@ wo142s

9u72 204767

eeeels

gu76 10302

95@0 o014t

8582 Q2u2ue

9SQ4 Q204767

9000Q24

2519 et112e9

eS12 205060

177776

0516 160400

2529 o1ee2e

9522 805722

@524 211203

@526 Pot4oe

9539 012746

202476°

9534 211200

2536 100400

25402 010022

9542 20e2a7

9544 Q1v400

0546 @@5740

9550 Pl16740

200006

8554 160410

2556 Q06210

2569 @@s21@

IC « GT DISK O RTei{ MACRO VYM@2e29

8L0 SAVid

CLR =(8P)
BR SAVid

)y HERE IF SDINT/ SUBP BACK

SAVi3: MOV R3,(R4)»

MOV R4, (R4)

ADD #10,(R4)e

MOV (R@)+,(R4)

MOV #TAG{,R2

SAV1S: MOV 2(R2),R2

8EQ SAVYS
MOV =(R2),R3

CMP «2(R3),(R4)

BEQ SAVLY

78T (R2)¢

BR SAV1LS J
3 HWERE IF SDINT/ WENABL/ SUBP NOT

SAVie6s CMP “{R4),=(RY)

187 (SP)e

8R SAViY

SAV171 MOV R3, (R4

BR SAViS
1 MERE IF SOINT/D CASE

SAVEL 787 (SP)e

BEQ SAV3
MOV R3I,(R4)e

CLR (Rd)o
MOV R4,0(Ry)e

8R SAY3

1 HERE IF DPU INST, NOT SDINT O
SAVT1 MOV R3,R2

BIcC #3777,R2

CMP Re,#110000

BEQ SAVi9

CMP R2,s120000

aLo SAVCON

CMP R2,#124000

BMI SAVCON

§ HERE IF XGRA OR YGRA

ST (R3)e

SAV23A1 CMP (RO)e,(RB)+

SAV23: MOV (RD)+,R3

MOV (RO)+,(RI)+

+IFNDF SVTONLY

BGE W ¥10

DEC *(R3)
NEG (R3)

IC = GT DOISK 0

ASR

«ENDC

MOY

BR

t HERE IF LONG

mMpSAViey C

BNE

B8R

3 HERE IF ALL D
TSAVSy TS

MOV

MoV

MOV

MOV

« MOV

MOV

MOV

MOV

MOV

MOV

BEQ

JSR

SAV2Qy MOV

8EQ

CMP

JSR

MOV

CLR

sus

MOV

TST

MOV

8EQ

MOV

ADRSETt MOV

Sub

MOV

RETURN

SAv2is MOV

TST

MOV

sus

ASR

INC

RTeiy MACRO VM@2«09

(R3)+

¥=1,(R3)

SAV]

(R@) ,#0DJMP

SAVCON

SAV23A

ONE{

(SP)e

RY,DISEND

(RB)¢+,(RU)»

R4,ACTEND

(RO)+, (R4)+

(SP)+,RY
ACTST,Re

R2,R4

TAG +2,R3

R3,=(R2)

SAvVey

PC,ADRSET

R3,R2
SAV2Y

=(R2),=(R2)
PC,ADRSETY

(R2),RQ

=2(RQ)

R4,RO

R2,(R2)¢

¥5AV2@,=(SP)

(R2),R0O
R4,RQ

RO, (R2)+

R4,RQ

=(R9)
ACTEND,=(RQ3)

R4, (RO)

(R@)

(RQ)
’ AARARNRARRARRARRNANRACREW

o IFDF $0ISK

-
 
e
 
W

16=0CTe74 22314136 PAGE 2¢

NO= BRANCH
YESe DISABLE WRITE

AND CONTINUE

SET SDINT

PUT IN CURRENT POSITION

OFFSEY FOR ADDRESS

MOVE OLD SUBP ADR

GET ADR OF {=ST POINTER

GET AOR

3 BRANCH IF NOT ACTIVE

!

}

!

!

GET NEW SUBP ADR

A MATCH?

YESe FOUND SUBP= BRANCH

POINT R2 AT NEXT PTR

NO= LOOP

ACTIVE

POINT TO SOINT

CLEAN STK AND ADR=STK
) AND CONTINUE

) 114 1 OON’T THINK THAT SAVie WILL BE REACHED

)} HERE IF FOUND SuBP

w
 
v
 
X
 

w
s
 
w
 
W
 
w
e

-
-
 
.
 
e

!

SET NEW ADR

SET TAG AND CONTINUE

WRITE ENABLED?

NQ= CONTINUE

INSERT SOINT

FOLLOWED BY ZERO

FIX ADR OF REST OF FILE
AND CONTINUE

DJmP

GET WORD

LEAVE BITS {Seit

LONG VECTOR?

YES= BRANCH

XGRA?

NO= BRANCH

YGRA?

NO= BRANCH

ADD TWO TO RO

ADD 4 TO Ro

GET ADR OF 884
STORE 88{ IN SYMTAB

16=0CTe74 02114136 PAGE 2+

RESTORE 882

3 AND CONTINUE

VECTOR (MAYBE FIGR)

-
 
w
e

-
-
y
 
-

-
 
w
p
 
W
S
 
w
e
 
W
 
s

-
 

-
 
w
e
 
w
n
 

-
 
s
 
e

NEXT WORD DJMP FOR FIGR

NO= SAVE WORD AND CONTINUE

AND CONTINUE

CLEAN OFF OLD WRITE FLAG

SET NEW DISEND

PUT IN OLD DJMP

SET NEW ACTEND

PUT IN RETURN ADDRESS

RESTORE RS

RESTORE R{

GET START OF DPY FILE

SAVE IN R4 ALSO

GET ADR OF FIRST SUBP TAG

PUT BEFORE DPY FILE

NO SUBPe BRANCH

OFFSET ADR

GET NEXT POINTER

NO MORE= BRANCH

POINT AT REST OF FILE ADR

OFFSET ADR

GET ADR OF SUBP

CLEAR WORD BEFORE SuBP

MAKE OFFSEY ADR

STORE ADR

BUMP BY TAG

GET ADR OF NEXT TAG

NO MORE= BRANCH

FAKE JSR PC

GET ADR

SUBTRACT ACTSTY

SAVE OFFSET ADR

ACTST IN R9
MOVE ONE WORD BACK

PUT END IN PRECEDING WORD

MINUS LO ENO

CONVERT TO WORDS

GET CORRECT NO OF WORDS

95

{XQ.Z/ ey

T
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192 cMpPg (Ri)e,®,LPAR 1 LEFT PAREN?
193 8EQ SAV22 ) YES= DO FILE 1/0
194 ] 14 R§ 3 POINT AT TOKEN
19§ MOV Ri{,RL18VE ?} SAVE R\
196 JMP SAVR9 ) YESe» FINISKH UP
197 SAV221 MOV RB,wD1Y ) SAVE START ADR OF BUFFER
198 MOV (R3),RE ) GET WORD COUNT MINUS 2
199 ADD #2,R0 ] MAKE 3 N
200 MOV RO, w02 7 SAVE WORD COUNT
2@1 CLR =({3P) ; SIGNIFY WRITE OPERATION
20e JMp SAVERT IN ROOT SECTION
203 )LLILLISAVERTY IS IN ROOT SO OVERLAY WORKS
2ad SAV24; MOV (SP)e,RQ POINTER T0O STRING
208 MOV R1,RISVE p SAVE RY FOR EXIT
F{-1 CLR Ry
207 arss (RO)s+,RY 3} GET LENGTH
208 ADD #2,RQ ) START OF ASCII STRING
299 ADO Ri,RQ 1 POINT AT END ot
210 CLRB (RO) y FOLLOWED By @ BYTE
FEg| MOV RA,=(8P) 1 SAVE PTR TO END
el sus Ri{,R9 ? POINT AT BEGINNING
213 oCSISPC #FILE,NOEFEXT,RO
214 8cC ' *6 ) NOe ERROR
21§ JMP ERRARG ) ELSE ERROR
216 TST (SP)e y} BETTER NOT MAVE SWTICMES
217 8NE Y ?} YES» ERROR
218 MOVB R{,0(8P) ) RESTORE BYTE COUNT
219 MOV SFILE+38,,R0 ) ADR OF RAD S8 NAME
229 MOV RO,R2 ) SAVE IN R2
221 +DSTATUS BOSTAYT ) RQ ==>» DEV}
222 BCS DERRQ ) INVALID DEVICE
223 MOV #03TAT+2,R0 ) POINTY AT DEVBLKel WORD
224 MOV (RA)¢,R3 ) GET HANDLER LENGTH
22s TST (RO) 3 MANDLER LOADED?
226 BNE SAV24A ) YESe BRANCHM
227 MOV R3,Re ) GET ITS LENGTH
228 JSR PC,FREEGET ) ASK FOR ROOM
229 BCS SAVYyY t NOT ENOUGH AVAILABLE
230 MOV RB,=(8P) ) SAVE RO ADR OF MANDLER
231 MOV R2,R0Q ) RO =e>» DEVy
232 EMT 343 9 FETCH HANOLER
233 BCS DERRD )} BAD FETCH
e3d SAV24Aas TS8T {SP)e 3} READ OR WRITE?
235 BEQ SAVUR ? WRITE= BRANCH
236 JMP RSTRY 3 READ= BRANCN
237 SAVa41s JSR Ry, MS$G
238 «BYTE 15,12
239 oASCII /7INEReC/
24e +BYTE 15,12,0
241 +EVEN

242 JMP SAVZ2S 3 FINISH UP
243 SAV4es ,L,LOCK y LOCK USR IN CORE
244 TST DSTAT sy FILE DEvVICE?
24s 8PL OERROQ 3 NO= BRANCH
2us +CLOSE 7 )} YESe CLOSE CHANNEL 7
eu7 +LOOKUP 7,R2 ) LOOKUP THE FILE

) NOT FOUNDw BRANCH2u8 acs SAves

GTC V@1e=p1 BASIC = GT OISK O RTeiy MACRO VM@2=29 16=0CT=74 22114336 PAGE 2+

249 +UNLOCK } RELEASE THE USR

258 JSR R1,MSG § ASK IF REPLACE

251 +ASCII /FILE ALREADY EXISTS/

252 «BYTE

253 +EVEN

254 +CLOSE 7 § NO= CLOSE CHANNEL 7

255 JUNLOCK ) UNLOCK USR

256 SAV3ts BR SAV28 } RESTORE FILE AFTER CKING ")

257 SAV25: BIT #40000,DSTAT 3 READ ONLY DEVICE?

258 8EQ SAV2e 3 NO= BRANCH

259 DERR@sy JSR PC,DERR 3 TELL NEWS

260 8R SAV3i } AND FINISH

264 DERR1 +CLOSE 7 j CLOSE CHANNEL 7
262 JUNLOCK § UNLOCK USR

263 JSR R{,MSG ) TELL USER NEWS
264 BYTE 15,12 3 CReLF

265 JASCI1l /7DEV ERR « C/

266 oBYTE 15,12,9

267 JEVEN

268 RETURN } RETURN TO CALLER

269 SAV263 LENTER 7,R2 3 ENTER THE FILE

270 CLR RO y BLOCK ZERO
2714 JWRITW 7,WD{,nWD2 ) WRITE OUT DATA
272 BCS DERRQ ) ERROR= EXIT THRU MESSAGE

273 SAV27:1 ,CLOSE 7 ) RELEASE CHANNEL 7

274 JUNLOCK ) RELEASE USR

275 . JSR R1,MSG

276 WASCII /wxSAVE COMPLETEDaw/

277 , +BYTE 1S5,12,0

278 +EVEN

219 B8R SAV3Y ) FIX STACK
280 SAv28y LENDC
281 ] RANERNRANRIANRNORAR A AN NS

282 @562 216704 SAV291 MOV ACTST,R4 ) GET START ADR

2002006

283 9566 212709 MOV $TAG1+2,R0 ) ADR OF PTR 10 FIRST TAG
2000226

284 9572 211002 SAV3I@1 MOV (R@),R2 ) GET ADR QF TAG
285 9S74 Q01415 8EQ SAV32 } NO MORE SUBPe BRANCH

286 2S76 224242 CMP =(R2),=(R2) ) POINT AT ADR OF REST OF FILE
287 3600 B60ule ADD R4, (R2)+ 1 UPDATE ADR

288 @6@2 pedu22 ADD R4, (R2)+ ) UPDATE ADR OF SuBP
289 Q0694 B122ub MOV (R2)¢,=(SP) y PUT TAG ON S$TKe ZERO?

290 26026 805712 TST (R2) } ADR OF NEXT TAG ZERO?
291 2610 201401 BEQ Y } YES» BRANCH
292 0612 06L4l12 ADD R4y (R2) y UPDATE TAG PTR
293 2614 005726 ST (SP)+ ] WAS TAG 2ERO?

294 @616 Pa1enR BNE o t6 } NO= BRANCH
295 0620 211210 MOY (Re)y(RD) ) YES= ELIMINATE LINK
296 2622 981763 BEQ SAV3p y LOOP
297 0624 210200 MOV R2,RQ } UPDATE PTYR RO
298 2626 200761 8R SAV3Q y LOOP

299 2630 210067 SAV3I23 MOV R3, TAGEND ] STORE ADR TO LAST TAGe2
0000206

300 JIFOF SDISK
30} MOV RI{SVE,RY 3 RESTORE R}
302 ‘ +ENDC



GTC VvAi=9] BASIC = GT

303 2634 000167
201152

304

38S

306

397

308

309

310

GTC VOoi=@1 BASIC = GT

o
 

D
 
®
 
N
 

N
E
 
W
N
 
-

RI8VE}

DSTAT)

DEFEXT:

FILEs

RSTRy

RSTRO1

RSTRi

RSTRU

RSTRZ2}

RDERR]

RSTR3:

DISK O RTeily MACRO VM@2e029 16=0CTe74 B2114136 PAGE 2+

JMP $OXIT y EXIT

«IFOF 3018k
+NORD 2 )} SAVE Ri{ HERE

1348, ) DEvVELK
+RADS2 *DPY"*

.“ORD Bpflcfl
'Be+78, 1 39 WORD BLOCK

s IFOF $OISK

DISK O RTe{f MACRO VM@2=09 16=0CTe74 02114136 PAGE 3

oSBTTL "RESTORE"TM ROUTINE
+ENDC
AR LT T T I

3 ROUTINE TO MANDLE:S
, CALL "RSTR"( <FILE DESCRIPTOR> )

JSR PC,BUFTST y ANY BUFFER?

JSR PC,STOPA $ STOP THE DISPLAY

CMPB (R1)+,#,LPAR ;A (N7
BEG STRQ ) YESe BRANCH

JMP ERRSYN ) NO= ERROR

MOV R1,=(8P) SIGNAL READ OPERATION

ST INSRTF ) INSERT PENDING?

BNE o4 ) YES= LOOP TIL FREE

JMP SAVERT } GET NAME IN ROOT
.LOOKUP 7,R2 ) LOOKUP THE FILE ON CHANNEL 7
BCC RSTR2 3} BRANCH IF FOUND

.CLOSE 7 J CLOSE CHANNEL 7

« UNLOCK ) UNLOCK THE USR
JSR Ri,M$G
+BYTE 15,12

«ASCII /SAVE FILE NOT FOUND/

«BYTE 15,12,0

+EVEN

MOV RISVE,RY } RESTORE R}

JMP SOXITY
8IT #20000,08TAY ) WRITE ONLY DEVICE?
BEQ RSTR3 3 NO= CONTINUE

JSR PC,DERR y DEVICE ERROR

BR RSTRy ) AND EXIT

+READN 7,8WDDL,82,40 y READ ON 7= 2 WORDS
MOV OACTEND,=(SP) ) SAVE END ADR

MOV DISEND,R4 1t GET CURRENT LoO

MOV DCRASH, RO } HI END

sue R4,RQ ) GET SIZE
ASR RO } CONVERT TO WORDS

INC RQ ) SIZE IN WORDS AVAILABLE
CMP WODi,RO y ENOUGH ROOM?

BLE RSTRS ) YES= BRANCHK

+CLOSE 7 9y CLOSE CHANNEL 7

UNLOCK ?y RELEASE THE USR

JSR R1,MS86

WBYTE 15,12
+ASCII /NOT ENOUGH DISPLAY BUFFER FOR RESTORE/

'BYTE 15,12,9
+EVEN

TST (SP)e ) CLEAN 87K

B8R RSTR4 } AND EXIY

3 GET REST OF DATA
RSTRS} MOV (SP)+,RS ) SAVE END ADORESS

CLR RO . t BLOCK @

CLR =(8P) 3} CLEAR STK FOR READW

MOV wWoD1,=(SP) 3 REST OF DATA

ADD #2,(SP) ? ACTUAL END

MOV =(R4),R3 1 SAVE IN R3

95

R

4



GTC V@ied] BASIC = GT ODISK O RTely MACRO VMO2=09 16=0CTe74 82114136 PAGE 3¢

MOV »(R4),R2

MoV R4,=(3P)

EMT 208¢7
8cC Y]

8R ROERR

mov R2,(RU)e

MOV R3,(RaG)¢
«CLOSE 7

+UNLOCK

) STRAIGHTEN OUT FILE
MOV WDDi{,R]

ASL R3

ADD R4,R3
MOV RS,=(R3)

787 ONSTSK
BNE T
MOy RI,ACTEND

MOV #0JMP,=(R3)

Mov R3,D1SEND

787 LDF
8EQ RSTR4
MoV wbDe,RO

ADD R4,Re

MOV RO, 0TAGEND
MOV TAGEND,RQ

JMp SAV3Q
+ENDC

« IFDF $0IsSK

GTC vai=21 BAS

®
N
T
N
E
 
W

9 200640

10 00640

11 20644

12 00@e4s
13 20650
14 22650

1S 20654

16 20660

17 00662

18 20666

19 Q0672

20 Q0674

21 20700

22 20704

23 20706

27 @0e710

28 o712

30 00714

31 @eere2

32 ee724

33 ea72e6

34 po730

35 00732

36 00734

37 20740

38 20744

39 20750

4o 20752

41 00754

42 20756

43 00762

44 20764

210667

vB1064

285000

000422

e@s50ee67

pU1054

122127

veeQe0sG

po1ude

000167

0002006

g165090

peeede

003002

peR167

2000206

085767

2oegaec

42%-1'3

005200

pe6300

183770

pa6eses

000072

oege74d

801476

01e14e

210246

v10346

oSeue

ai16s5e2

opvere

p1650a1

200014

010165

eovere

gesels

152216

eelete

020265

ooveTd

13772
210165

IC = GT

FIXxos

FIXSP3

FIXARG?

FIX2s

-
l
 
W
 
W
S
 
u
e
 
W
 
W
S
 

W
 
W
D
 
W
E
 
W
S
 
W
G
 
W
P
 
W
 
W
D
 
W
S

W
 
W
D
 
N
P
 
W
E
 
W
D
 
W
L
 
W
R
 
W
S
 
W

SAVE IN R2
ADR TO PUT DATA

READ IT IN

ALL OKAYe BRANCH
NOT OKAYe BRANCH

RESTORE 1IT

RESTORE T

CLOSE CHANNEL 7

UNLOCK USR

GET WORD COUNT

CONVERT TO BYTES
POINT AT ENOD

SAVE ADR OF RETURN

IN A SUBP NON?
YES= DON’T UPDATE ACTEND

SHOULON’T BE NECESSARY
NEW DISEND

ANY SUBP IN NEW FILE?
NQ= EXIT

GET OFFSET OF FIRST TAG .
MAKE AN ADDRESS

LINK UP TAG CHAIN
FIX R PTR

AND FINISH UP

DISK O RTe{i MACRO VMB209 16=0CT=74 22114336 PAGE 4

W SBTTL

+ENOC

"FIX® AND "FREETM ROUTINES

AN AN RAN S AR AR NN AN AR AR PN NN SRR RNRNA RN

} ROUTIN

]

!

MOV

CLR

? FIND AVAILABLE

cMpFIX1s

DNPLOOP

81

DNPBAD

8NE

CMP

8LO

MOV

E TO HANODLES
CALL "FIX*"(N), R
IMPLICITLY ASK FOR WALF FREE SPACE

SP,IMP,F

RO

FIXxi

IMP,F

(R1)e,#,RPAR

' *6

ERRSYN

FAC2(RS),R0

Y

ERRARG

DCRASH

FIX2

RO

SDISK

RO

RO

FIXARG

SPACE

-
 
-

-
 
w
e
 
w
p
 
W

-
 
W

-
 
w
e

-
 
.

IMPLICIT ENTRY POINT
SIGNAL IMPLICIT ENTRY

SIGNAL WANT HALF

BRANCH

ENTRY FROM FIX IN ROOT SECTION
CLEAR IMPLICIT ENTRY FLAG

A "yn 2

YES= BRANCH
NO= SYNTAX ERROR

GET N

POSITIVE BRANCHM

ERROR N <= 9

SPACE ALREADY ALLOCATED?

YESe BRANCH
NO ASK FOR

{ OR 2 MORE WORDS

CONVERT TO BYTES

TOO0 MANY= ERROR

LOSTR(RS) ,HISTR(RS)

FIX3

Ri,=(SP)
R2,=(SP)
R3,=(SP)

a(3P)

LOSTR(RS),R2

LOFREE(RS),R}

R1,LOSTR(RS)

CLR (sP)

(R2)+,(SP)

ONPZRO
R2,HISTR(RS)

ONPLOOP
R1,HISTR(RS)

'

STRINGS ARE LOW

DO ONPACK HERE

MAKE ROOM

SAVE HI STRING ADDRESS
’



GTC

88

89

GTC

104

185

{06

107

128

109

110

111

11¢e

113

Vei=9d! BASIC = GT DOISK O

gooptd
BB772 0205726 TST

00772 0912603 MOV

20774 212602 MOV

22776 01260} MOV

21000 200447 B8R

P1092 205003 DNPZRO3 CLR

21004 152203 8188

019006 goQle3 SWAB

21010 152203 BIS8

01012 61602 ADD

91014 205202 INC

91216 230327 8l

goce0!

01022 001402 BEQ

01024 005303 DEC

01026 261503 ADD

01030 222365 cCMP

000084

21234 1083350 BHIS

81236 020306 CMP

21040 103913 BHIS

21042 020365 CMP

200910

e1046 101343 BHI

01059 020365 cMpP

poopie

p1AS4 1081005 BMI

21056 0208365 o 1]

peoold

21062 103335 BHIS
21064 020315 CMp

21066 103733 8LO

01070 962716 DNPGOOD:I AOD

0000024

21074 161622 suB

21076 020213 CMpP
21100 001005 BNE

211092 212413 Mov

21104 11222¢ MOVB

21106 205316 OEC

21110 983375 86T

01112 @ee72! BR

P1114 261622 DNPIGNOY

A1116 900717 R
01122 216504 FIX3s MOV

peca1e

91124 0104de MOV

B1126 15665106 suB

po0074d

01132 062716 ADD

po0Q02

21136 016767 MoV

0000206

p00@S70

21144 201ueS BEQ

81146 166567 sus

Voi1~31 BASIC = GT OISK O

vvoe10

QA0Se?

B1154 066716 ADO
208554

@1160 005700 FIX3A: TST

P1162 201034 8NE

01164 2lls00@ MOV

21166 006200 ASR

21170 QU6200 ASR

P1172 010046 MOV

21174 205340 DEC

« IFOF

DEC

1176 2100665 MOV

geQede

1202 9¥B5¢yesS CLR

2009402

1206 0pa767 JSR

2000006

1212 V04167 JSR

2000006

1216 pue tASCII

1217 127

1229 117

1221 122

1222 104

1223 123

1224 p4o

1225 126

1226 117

1227 122

12390 @4o
12314 104

1232 i1

1233 123

1234 129

1235 114
1236 191

1237 131

1240@ gua
1241 196

1242 111

1243 114

1244 185

1245 ¥Ls «BYTE

1246 212

1247 pae

+EVEN

1250 912620 MOV

1252 206300 ASL

j SHIFT ARRAYS

1254 2047167 FIXSY JSR

e20eR@6

1260 2167023 MoV

gocoaec

1264 910367 MOV

RT=41{ MACRO VMQ2=09 1620CT=74 22114136 PAGE 4e¢

(3P)+

(SP)+,R3

(SP)Ye+,R2

(SP)+,RY
FIx3

R3

(R2)+,R3
R3

(R2)+,R3
(SP),R2

R2

R3, sy

46

R3

(RS),R3

R3,PDL(RS)

DNPBAD

R3,SP

ONPGOOD

R3,ARRAYS(RS)

] 4 s POL

ONPBAD

R3,HIFREE(RS)

ONPGOOD
R3,LOFREE(RS)

ONPBAD

R3, (RS)

DNPBAD

84, (8P)

(SP),R2

R2, (R3)

DNPIGNO

R1,(R3)

(R2)+,(RY)e
(SP)

=4
ONPBAD
ADD (SP),R2

DNPBAD
HIFREE(RS),R4 t GET HIFREE PTR

RU,=(SP) ) SAVE IT

HISTR(RS),(SP) 3 FREE BYTES

%2, (8P) 1 ACTUAL

OCRASH,WDD2 t SAVE DCRASH

FIX3A t NO BUFFER= BRANCH
ARRAYS(RS),wDD2 s SUBTRACT BOTTOM END

RTeiy{ MACRO VMQ@R2=09 16=0CT=74 Q02114136 PAGE de

WpD2, (SP) } GET TOTAL FREE

RO § HAVE WD COUNT?
FIXS ) YES= BRANCH

(SP),R0 ) GET MAX SPACE FREE

RO y DIVIDE8Y 2

RO . 3 CONVERT TO WORDS

RO,=(SP) 1 SAVE RO

RO

$01Sk

RO 1 TWO wWORDS FOR DISK VERSION

RO,FACR(RS) ) PUT INTO QUTPUT BUFFER

FACE (RS)

PC,NUMOUY ) TELL USER

R1,M86G

/ WORDS FOR DISPLAY FILE/

1S,12,0

(SP)+,RQ )y RESTORE RO
RO )y BACK TO BYTES

PC,STOPA y STOP DISPLAY

ODCRASH,R3 ) GET Ml END

R3,WDD} ? SAVE OLD DCRASH

77



GTC

136

137

Veieg])

1270

1272

1300
1322

1386

1310

1314

1316
13e0

1322

1326

1332

1334

1336

1340
1342

1346

1352

1411

1412

000u42

eeiend

016567

000010

2000006

pYouLe

e16702

00000206

1602023

062703

oooe0e

160300

22jpal3

205726

000167

P0el64

016523

oo0o10

ees700

ge200e

085726

200442

166716

200366

2020026

1914218
016767

908354

00veRe6

184400

116

1085

122
e4p

@S5

4o

106

117

122
g40

104

11!

123

120

114

101

131
040

102

125

106

{06

105

122
oo

GTC

138

139

140

141
142

143

144

145

146

147

148

169

170

171

172

173

174

175

176

177

178

179

180

181
182

183

184

185

186

Vei=@21 BAS

1414

1420

1422

1424

1426

{430

1432

1434

1436

1440

1442

1444

1446

1452

1454

1456

1460

1462
{464

1466

1470

1472

1476

1500

1504

1506

1512

1514

1516

1520

1524

1526

1539

1534

1536

1542

1544

1546

15350

1552

1554

1556
1560

1562

1564

1566

1570

eouve?7

0080402

010402

160002

P1024e

022224

020403

101002

A LY-¥

000774

0085742

81024e

oee414d

pouvre?

0003s0

0103022

{6geee

205046

nio24e

n22223

014342

p2¥324

101378

210266

geve0e

11503

228365

000014

183070

21327

177775

10321}

pe23e3l

20802770

822327

177776

001001

160013

e62703

eevole

202761

021327

177777

pe1366

285723

210046

012300

012302

180442

811304

100420

eeszoe4

g10246

01044eb

812746

FiXés

FIXERR}

IC = &7

FIxas:

)} SHIF?

FIX7s

8NE

MOV

8R

MQv

sus

ADD

suB

BNE

187

JMP

MOV

137

8GE

TS?

BR

sus

CMP

8L08

MOV

TRAP

ASCII

+BYTE

+EVEN

DISK O RTeii{ MACRO VM@2=Q9

MOV

) FIX SYMTAB

FIXx81

FIXSRHM

FIX{T1

FIX101

FIX11t

Fixi2s

MoV

CMP

BHIS

CMP

BHIS

CMpP

8R

CMP

BNE

sSus

ADD

BR

CMP

BNE

TST

MOV

MOY

MOV

amMl

MOV

BM1

INC

MOV

MOV

MOV

FIXeé

ACTST,R2

R2,R3

#2,R3

R3,R0Q

FIXe

(SP)e
FIXXTT

ARRAYS(RS),R3

RO

*6

(SP)e
FIX7
WDD2, (SP)

RO, (SP)e

Fixas

WOOD1,DCRASH

BASIC = GT OISK O RTeii MACRO YM@2=09

.

-
 

-
 
W
y
 
"
 
W
 

-
 

-
 

wW
h 
s
 
e
 
s

-
 

.
-
,

XY ) BRANCH IF CALLED BEFORE
ARRAYS(RS),DCRASH ) NEW DCRASH

CONTINUVE

GET LO END

GET LENGTH OF CURRENT BUFFER

IN BYTES

SHIFT FACTOR

>3t NEED MORE// «<@1 FREE UP
MUST CHANGE= BRANCH
NO CHANGE= CLEAN 8TK

AND EXIT

GET TOP END

CONTINUE IF >a'2

CLEAN STK
BRANCH

BACK TO FREE BELOW MIFREE

ENOUGH ROOM?
YES= BRANCH

RESTORE OLD OCRASM

0

/NER « FOR DISPLAY BUFFER/

PC,PRIOR

RU4,R2
RO,R2
R2,=(8P)

(R2)+,(R4)e
R4,RY

Y

(RU4)¢,(R2)e

=(R2)
R2,=(SP)
FIX8

PC,PR]IOR

R3,R2
R@,R2

«(SP)

R2,=(SP)
(R2)+,(R3)

=(R3),=(R2)
R3,R4

L
R2,2(8P)

(RS),R3
R3,LOFREE(RS)

FIX9

FIXi2

(R3)+,(R3)e

FIXSRH

(R3)e,#e

FIX1y

R, (RS)
$18,R3

FIXSRH

(R3), o=t

FIX1D

{R3)e+

(R3)e,R0O

(R3)+4R2
FIXi3

(R3),R4
FIXta
R4

- R2,=(SP)

R“'-(SP,

%20,=(3P)

-
 
GE
 
W
D
 
W
D
 
W
S
 
WS
 
W
A
 
W
 
W
 
W
 
W
 

-
-

-
 
.

-
 

-
 
e
s
 
W
 
w
s
 

-
 
-

-
 
.

-
 

W
D
 
W
S
 
W
S
 
W
D
 
e
 
e
 
W
 

-
 
-

FIX LEVEL AND LPS JUNK

GET ARRAY PTR

NEW ARRAY PTR

SAVE ON STK
POINT AT CORRECT WORDS

DONE?

YESe BRANCH

MOVE WORD

LOoOP

NEW ARRAYS

SAVE ON 8Tk

BRANCH

FIX LEVEL AND LPS JUNK

GET ARRAYS

NEW ARRAYS

SAVE ON STK

FOR AUTQe DECREMENT
MOVE WORD

OONE?

NG= LOOQP

SAVE NEW ARRAY PTR

START OF TABLE

END?

YES= BRANCH

ENTRY OR LINE NO, ?

ENTRY BRANCH

GO PAST LIN NO,

LooP
AN ARRAY?

NO= BRANCH

NEW ADR OF ARRAY

NEXT ENTRY

LooP

A STRING?

NO= KEEP GOING

YES= BUMP R3
SAVE OFFSEY

ADR OF START OF STRING

I DIMENSIONALe BRANCH
MAKE $82¢1

SAVE HERE T00

16 BITS

16=0CTw74 028143136 PAGE dae

16=0CT=74 Q2114136 PAGE e

_~7 -



GTC

233

GTC

235

236

237

2ls8

239

249

24y

ade

V@i=@d] BASIC « GT

000020

DISK O RTei{y MACRO YMP2e09 16=0CTe74 22114336 PAGE 4o

1574 006304 FIXLPs ASL R4 1 S$82n2

1576 206366 ASL 2(SP)
1-1°Y-1-T4

1602 103022 8ce Y
1604 266604 ADD 4(SP),R4

gaeged

1610 985316 DEC (SP)

1612 223370 BGT FIXLP ) FORM S§$82¢882
1614 262706 ADD 86,S5P ) TIDY S8TK

pooeee

1620 vo6p4R2 ADD R4,R2 )} ADD 881¢

1622 905202 FIX141 INC R2 ) 881+
1624 906302 ASL Re ) WORDS TO BYTES

1626 60002 ADD R3,R "3 MY ADR OF STRING LIST
} FIX STRINGS

1630 920002 FIX1St CMP RA,R2 9y DONE?

1632 101013 BHI FIX13 )} DONE (OOP

1634 922027 CMP (RB)e, 8=y ) A NULL STRING 7
1771717

1640 001773 BEQ FIX1S } YES= LOOP

1642 014004 MaVv «(RB),R4 ) ADR OF STR
1644 005204 INC R4 3 POINT AT FIRST BYTE OF PTR

1646 200300 SWAB RO

1650 110024 MOVB ROy (RU)»

1652 peelod SWAB RO 3 RESTORE RO
1654 {10024 MOV RO, (RU)+ ) SET IN SECOND BYTE

1656 0057202 FIXi{é: TST (R3)e } ADD 2 TO ARRAY ADR

1660 200763 8R FIXiS

1662 812600 FIX131 MOV (SP)+,R0 )} RESTORE OFFSET
1664 220713 B8R FIX17

;] FIX BUFFER CHAIN

1666 FIX91

« IFOF $D1ISK
«IRESET ?} GIVE BACK ALL ODEVICE HANDLERS

MOV RS,R2 ) GET PTR TO BASE OF USER AREA

ADD SBUFCHN,R2 )} OFFSET TO BUFFER CHMAIN POINTER

FIXeB8s 7TST {R2) )} ANY BUFFERS?

BEQ FIX9A ) NO= BRANCH

suB R@, (R2) )} YES= CORRECT POINTER

MOV (R2),R2 1} POINTYT R2 AT NEXT BUFFER

BR FIX98 ) CHECK IT

FIX9As
+ENDC

1666 011665 MOV (SP),ARRAYS(RS) 3 NEW PTR

goeoto

1672 012602 MoV (SP)+,R2 ) KEEP TO DETERMINE ACTSY

1674 012665 MOV (SP)e¢,HIFREE(RS) s NEW PTR

gooot1e

1700 022222 CMP (R2)¢,(R2) } NEW START

JIFOF $OISK
TST (R2)+

+ENDC

1702 918267 MOV R2,ACTST } START OF FILE

9000006

1706 012667 MOV (SP)+,PSW § RESTORE PSW

1777716°

VOi=01 BASIC = GT DISK O RTe={{ MACRO VM@2=09 1620CTa74 92314336 PAGE 4e

1712 012767 FIXXIT: MOV #=1{,DISEND ) FOR AUTO INIT

17771717

9000006

1720 Q@5767 TST IMP,F y CALLED BY INIT?

pooead

1724 vo1u3d BEQ SOXITH } NO= EXIT

1726 000207 RETURN ) GO BACK TO INIT

1732 200000 IMP,F: (WORD "]

1732 v@vved wDD! ¢ WORD ]

1734 Qovee0 wDD213 +WORD ]



GTC

V
S
O

V
N
 
E
 
N

15

16

17

18

19

21

22

23
24

2s

27

GTC

v

0

-
0

Veieodl

201736

01736 004767

0000006

91742 012767

177777
2800006

21750 012767

2000006

FREE1

FREED?

TIITII

21756 0167020

20000€6

031762 201415

01764 Q05067

2002006

21770 eie503

200019

91774 160300

81776 005400

92000 016524

pedele

02004 205067

177720

02010 000616

2012 oeovte7

goegees

02016 Q00167

0¢oeaac

Voi=01

02022

@2022 105767

0000026

02026 001375

02030 011646

22232 216766

177776°

oeep0e

2040 052767

poQ340

177776°

92046 210146

22050 V12748

0000006

22054 d0141S

22856 p127@}

eaeoees

02062 9085771

00Q000

02066 0031410

22072 ee0e3}

020872 ©6v03l

02874 060031

22076 0260031

02100 26279}

poeood

22104 005316

92106 983365

22119 ©0BS726

02112 212601

ga114 29007

oe¢eo1”’

SOX1ITs

SOXITys

BASIC ~ 6T

)

PRIOR?S

PRIOR13

PRIORQ:

BASIC = GT DISK 0 RY=11 MACRO VYM32-09 16=0CTe74 32314136 PAGE S

RARANRAANENARNARRANANRRARNRANNRS ANNERY

) ROUTINE TO HANDLER

’

« IFNOF

+«ENOC

o IFDF

+ ENDC

JSR

MOV

MOV

MOV

8EQ

CLR

MOV

sus

NEG

MOV

CLR

BR

JMP

JMP

+ IFDF

DISK O RTe{y MACRO VMQ2=09

’

CALL "FREE"

3018k

3018k

PC,8TOPA

#=1,DISEND

#BEG,DSTOP

OCRASH,RO

SOXITY
OCRASH

ARRAYS(RS),R3

R3,RO
RO

HIFREE(RS),R4

IMP,F

FIX?

CONT

CKEOL

$0I8k

STOP DISPLAY

FOR AUTO INIT

LOOP DISPLAY

GET MI END

NOTHING THEREe EXIT

CLEAR OCRASH

TO GIVE IT ALL BACK

SET UP REGISTERS

FOR EXIT

SHIFT IT

START DISPLAY AND EXIT

CHECK EOL AND EXIT

16=0CTa74 Q2314136 PAGE 6

oSBTTL PRIORITY CHANGE AND LPS CLEAN=UP
NDC

(AR AR AR AR 222202 R 2202 2222 )

« IFNDF

TsTB

BNE

+ENDC

MOV

MOV

81s

« IFNDF

MOV

MOV

BEQ
MOV

187

BEQ

ADD

ADD

ADD

ADD

ADD

DEC

BGT

87

MOV

+ENDC

RETURN

+END

SVTONLY

RTSON

o=

(SP),=(8P)

PSW,2(8P)

#340,PSW

SVTONLY

Ri,=(SP)
MNARRAY,»(SP)

PRIORS

WTABLE,RY

e(R1)

PRIORO

RO, P(RY)+

R2,P(R1)+

RA,P#(R1)»
RE,P(R1i)e

MU,RY

(SP)
PRIOR1

(SP)+

(SP)O,Rl

-
 

-
 

-
y
 

-
 
-
 
-

-
-
 
e
 

WS
 
W
 

WS
 
e
 

-
n

-
 
s
 
e

LOOP *TIL NO OMA IN PROGRESS

MOVE DOWN RETURN ADR

SAVE CURRENT PSw

SET SELF AT LEVEL 7

SAVE R{

THERE IS NO LPSI|

GET START OF PS8 ARRAY TABLE

ANY ENTRIES?

NONE= EXIT

ADJUST BEG PTR

ADJUST END PTR

ADJUST PUT PTR

ADJUST GET PTR

POINT AT NEXT TABLE ENTRY

MORE LPS ARRAYS?

YESe LOOP

NO= CLEAN STK



GTC vol =01 BASIC = GTY

SYMBOL TABLE

DISK O RT={1 MACRO VM@32-29 1620CTe74 02114136 PAGE 69

ACTENDS narwan ACTST 8 anxsnenn § ADRSET Q00534R

ADSTK 5 #wwnnwns G ARRAYSs 200010 8EG 8 anavan G

BUFCHNE 200076 BUFTSTE annean § CKEOL = sesuun G

CONT 2 sawwns G CONTA 8 sewman G OCRASHER snazzaw G

DISEND® swxsean G DJMP & {60800 DNPBAD 0007SeR

DNPGOO Q0e107e2R ONPIGN Q01114R ONPLOO 0Q007SeR
DNPZRO BG1202R DSTOP = awanawn § ERRARGS wenwawn §
ERRSYNZ axaxar G ESUB 8 sewwasr G FACY{ s poQaue

FAC2 = p@eode FIXARG 0QOQQ674R FIXERR Q01352R

FIXLP P21574R FIXSP B20650RG FIXSRM 0Q01S@0R

FIXXIT @@1712R FI1Xx9 P0064ORG FIxy 90071 uR
FIXto Pa1520R FIX11 P01538R FIXxie BO1536R
FIX13 PO1662R FIXida 201622R FIX{S 201630R
FiXxtie P01 656R FIX17 BO1S14R FIxe 280710R

F1x25 P01414R FIXx3 201120R PIX3A @81160R
FIXS QO1254R Flxe 201326R FIix? 901446R
Fixa PB1476R FIX9 081666R FREE 201 736RG

HIFREEs Q00012 HISTR = 202074 IMP,F 001730R
INSRTF3 sunwan § LOFREEs 300014 LOSTR = Q00072
MSG s eannnn G NARRAYS wesnnaw NSTSK B mwnwen G

NUMQUTS awnxsn § OLOMODS wwiaan G PC 5%0000a7

POL s 000004 PRIOR 002022R PRIORD® @02110R

PRIORY 0@0206¢2R PSwW 8 177776 RETURN= 000287
RTSON 8 snweaw ( RO 5X000000 R{ sX0000a14

R2 8X000002 R3 sX000003 R4 5X000004

RS 3X000205 SAVCON 0Q0B106R SAVE B82000RG
SAVED 00000 4R SAVSET 0Q00112R SAVD 0000202R

SAVY P000V4eR SAV1iQ 902170R SAVLL goge1eRrR
SAViZ @C0240OR SAVL3 POB2S6R SAVid 900232R

SAV1S @20274R SAVi6 20B3t6R SAV1? 200324R
SAV1S P00206R SAV19 @00422R SAV2 Q0B0BS6R
SAv20 BORBUTER $AV21 G0OS4UR SAV2l 0004Q0OR

SAV23A Q00376R SAV29 200542R SAV3 0000TUR
SAV30 P2@S7T2R SAV3Z P00630R SAVY B03124R
SAVYS POQ432R SAVe 2021 46R SAV? @00344R
SAVS 280330R SAVS 2202226R SDINT = {73400

SOXIT P02012R SDXIT! Q02016R SP 2X000006

STOPA = wnneaw §§ TABLE 3 awewawn § TAGENDS sexwun §

TAGYL 3 szaumnxw § WODD1 P01732R NDD2 201 734R

WO} 3 wannan G wD2 8 avdnan G SADC = 200000

SCLx = Q@oo0oeQ $CLOCKs Q90009 $010 = Q00000

$O0IS s poocoeo $LPS = Q00800 $STRNGs 200000
$VTi1= geooge ¢yEOL = snsnan § «LPAR B axanan 6

+RPAR 8 awnwnx §

o ABS, Q00000 200
ee21t6 201

ERRORS DETECTEDy 9

FREE COREs 179598, WORDS

+LPISPERPAR,GTL,GTC

GTNLPS VO1=01

D
O
 
N
 

U
V
 
E
 
W
N
 
-

27 @e@oeo

28 0Qee9

2% eeaen

30 00000

JOUMMY LPS ENTRY RT={y MACRO VMQ2=09 1620CTa74 Q2117124 PAGE |

oTITLE GTNLPS V@1=01 jDOUMMY LPS ENTRY POINTS FOR THE GT PKG,

S
 
W
P
 
W
S
 
W
E
 
V
O
 
U
G
 
W
S
 
W
S
 
U
L
 
W
)
 
N
G
 
W
G
 
N
G
 
N
P
 
W
 
W
P
 
V
e
 
W
 
e
 
W
 
W
 
W
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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED

AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
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LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
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+GLOBL TABLE,FLOAT,NARRAY,RTSON

pavove NARRAY=Q

TABLES

FLOATS

RTSON}

pooeee +WORD 2

-900001° +END

/01



GTNLPS V@1=0] DUMMY |LPS ENTRY RT={1 MACRO VMB2=09
SYMBOL TABLE

FLOAT POOYRORG
TABLE 20000@0QRG
+ ABS, o000Gve0 o002

pogeoe ] B
ERRORS DOETECTEDs @
FREE CORE: 18561, WORDS

' LPSSGTNLPS

RT={y LINK Vo3=014 LOAD MAP

BGTLPS,SAYV 1620CT=7

SECTION ADDR SIZE ENTRY

. ABS, 000002 900408 LIMIT

PDSIZE

FACY

T2
RND2

goQues 024100

924500 004276 IFPMP

030776 0@00472 FTBL

831470 0@O1462 TABLE

933152 01244 ADC

34416 000716 SETR

835334 @@@S42 DIR

836276 001462 CLRO

037560 002116 SAVE

- FREE

pu1676 010614 BUFTST

DISEND
WOt

Esus
TAGSRM

4

ADDR

2geene

o000ee

000040

200060

008066

200201

200255

geelye

200359

210262

@11402

011772

012720

015364

017482

- 917736

023354

§70404

170410
170416

170436

172004

177566

224500

224506

025634

926736

027374

227536

230576

230740

230776

831470

831566

231572

932904

232056

832074

232126

832310

93237¢

232600

233042

933066

933222

934dda3e

935060

235340

935706

036164

236726

937560

241516

a42306

042534

042636

043146

au33y2

NARRAYs Q00000 6

ENTRY

POy

ARRAYS

FAC2

13

FILLCO

«RPAR

GTVECT

CXLIVA

DRSIP

ERRARG

TABLES
OPRATO
ERRMIX

INT

NORM

SAVCHA

LPSAD

LPSPB

LPSDIB

LPDISX

DPC

018Y

ERRFPU

ALOG

SOVR

SMLR

SPOPR3

SIN

SV20A

SERRA

RTSON

BCOON

USE

CKCMGN

SAVFAC

REGSAYV

ERNOR

BUFRES

ERBUF

GETADD

STORXY

RTS

SETC

OOR.

PUTD

Oxy

FIlxe

CKEOL

ACTEND

w2

ADSTK

TAGEND

RTSON

ADDR

oeeced

200019

geQa4e

000062

000110

00237

202320

000344

200352

010312

211562

a12166

a13012

915574

217532

e2es7e

170400

178406

178412

170420

172000

172006

e245ee

225242

225734

827022

827406

827572

230576

@3e7se

931564

931567

231574

232030

932062

832100

p32226

932330

232440

932706

2933052

933330

934570

935434

Bls610

8370084

P4Qu20

042222

242536

ed2640

243260

43334

000000RG

ENTRY ADDR

NARRAY 220005

COLUMN 0220034

T4 200056

RND 1 goo064

$STKSZ 000200

+COMMA 200243

LPSIVA 008340
CKLIP gea3de

STARY -1RNT

80ome 910329

TBLSEN 911626
ERRSYN 012544

STPRO 213162

MAKEST @172S2

NUMOUT 9217724

STOVAR 021254

LPSADB 170402

LPSDR 170410

LPSOOR 170414

LPDISY 170422
DSR 172002

TKS 177560

$SBR 024502

AINT 225616

EXP 026366

SPOPRS 027374

SR1 927414

ATAN 239112

SQRT 230602

SERVEC 030770

ODRSON 831565
DRSBUF 931570

RDB 831746

GETNUM 232042
SAVINT 2320866

RESTOR @321t6

FLOAY 832234

GETY 032346

GETDAT 0232446
POLENT 0233014

CXRPAR 02330Sé

LED 933734
HISTY 235004

DRS 935522

018 036652

DISPLY 237252
F1xsp o4e430

INSRTF 242532

ACTST g42s4e

susap 042704

NSTSK 043310

ERAS 243354

16=0CTe74d 22317324 PAGE 1§+



LFLEN CLEST1)

STOPA 044262

INIT 044376

ON Badee

ABS,F 045536
APNT 2460t

TRAK 946544

SCAL 047576

APUT 850360

FPUT 951230

TIMR 852360

DSTOP 952526

952512 0@@3S44 USRARE 252512

TRANSFER ADDRESS = 254736

HIGH LIMIT & 956256

RTety LINK Valept LOAD MaAP
BASGT ,SAV 16=0CTe74

SECTION ADDR SI1ZE ENTRY ADDR

o« ABS, 000VE? 0004ED NARRAY Q00000

PDS1ZE oQg0eaes

FACY 900040

T2 0000690
RND2 220066

JEOL 200201

«LPAR 20025S
ARGB 210262

EVAL 211492

ERRPDL ©@11772
SOPRAT 012720

GETVAR 21S364
MSG 217452

NUMSGN 817736

YAL 923354

DISX 172084
TPB 177566

0004Q3 p241@2

024500 pOU2Ts IFPMP 924500

SADR 824596

SINTR 825634

$IR 2926736

SPOPRY 227374

cos 227536

SPOLSH Q308576

SERR 938740

P3@776¢ 00@312 FTBL 232776

031326 000002 FLOAT 231306

231310 Q02116 SAVE 231310

FREE 833246

033426 V10614 BUFTST 033636

DISEND 934264

wD1 234366

ESUB 234676

TAGSRN 835042

LPEN 235230
STOPA 0360212

INIT 836126

ON 236352

ABS ,F 237266

APNT 237546

TRAK 040274

SCAL 041326

APUT 042110

FPUT 942760

TIMR Q4dyyo

DSTOP 24u236
PU42u2 203544 VUSRARE Quu24?

TRANSFER ADDRESS = Qubdss

HIGH LIMIT = 252096

vLunyuw

CONT

INITA

OFF

§TAT
VECT

XGRA

SCL,.Y

AGET

TEXT

BEG

DCRASH

ENTRY

LIMITY
ARRAYS

FAC2

T3

FILLCO

s RPAR

GTVECT

ERRARG

TABLES

OPRATO

ERRMIX

INT

NORM

SAVCHA

oPC

olIsy

ERRFPU

ALOG

SOVR

SMLR

$PQPR3

SIN

SV20A

SERRA

RTSON

FIxa

CKEOL

ACTEND

Wo2

ADSTK

TAGEND

TEXT

BEG

OCRASH

vd3ndd

244346

YTF

au4r22

045540
046112

Q471922

258270

258564

251524

052404

252519

AODR

200002

oeo0le

200042

200062

peai1o

p00237

gee3see

10312

211562

812166

0130142

215574

917532

2208579

172000

172006

924592

025242

025734

Pe7ee2

927406

927572

9308576

230750

231386

032159

233752

834266

234379

@352t@

A35064

835412

236876

936132

236452

237270

937642

840552

042020

Q42314

043254

044134

Q44240

PERE

CONTA

NOSC

FIx

ROOY
SC,Usc

YGRA

SCL.X

FIGR

TIME

TAGY

ENTRY

POL

COLUMN

T4

RNOD1

$STKSZ

+ COMMA

STARY

BOMB

TBLSEN

ERRSYN

STPRO

MAKEST

NUMOUT

STOVAR

DSR

TKS

3S8R

AINT

EXP

$POPRS

R1I

ATAN

SQRT

SERVEC

TABLE

FIXSp

INSRTF

ACTSTY

Suep

NSTSK

ERAS

DsTP

CONTA

NOSC

FIX

ROOT

SC,uscC

YGRA

SCL.X

FIGR

TIME

TAG)

yudaese

Q44352

fu4612

244730

245630
846216

247040

950300

950740

052106

052412

ADOR

200004
oegeld

200056

000064

0008290

000243

go1102

210320

211626

212544

913162

917252

217724

221254

172002

177560

224502

025616
826366

227374

227414

83a112

030602

@30770

231326

832160

034262

934270

834434

235040

835104

036006

- 036102

836342

836460

837360

837746

guos7e

242030

942470

243636

B4u14e



)

RTe11 LINK

BASLPS,SAY

SECTION ADODR

o« ABS, Q00000

geoue0

e245S¢0

230776

231162

232644

p3di10

035026

235570

837252

vel=ot

SIZE

e0Que0

024100

poue7s

000164

e01462

pa1244

eeerie

o00es42

001462

203544

LOAD MAP

{60CTe?

ENTRY

LIMIY

PDSIZE

FACY

T2
AND2

+EOL
+LPAR

CKLIVA

DRS1IP

ERRARG

TABLES

OPRATO

ERRMIX

INT

NORM

SAVCHA

LPSAD
LPSPB

LPSDIB

LPOISX
TKS

IFPMP

$ADR

SINTR

$IR

SPOPRY

cos

SPOLSH

SERR

FTBL

TABLE

HISTON

DRSNPT

ACC

SAVER2

RESTR2

INTSTY

ENTERP
GETBUF

STODAT

CKCOMA

CONBCD

ADC

SETR
WALT

DIR

REL

CLROD
FSH

USRARE

TRANSFER ADORESS = 241476

HIGH LIMIT = 2u3e16

4

ADOR

geaene

goddae

200040

000060

200066

goo2el

0002sS

eealyy

eo0e3s2

218312

11562
012166

913012

915574

217532

Q208570

170400

1704060

170412

170420

177560

g245¢0

9245096

925634

826736

927374

227536

230576

230740

830776

#31162

931260

831264

231476

931550

231566

831620

9320ee

032064

832272

232534

032560

032714

834124
234552

23se3e

235400

035656

036420

837252

ENTRY

POL

ARRAYS

FAC2

T3

FILLCO

LPSIVA
CKLIP

START

8omMe

TBLSEN

ERRSYN

STPRO
MAKEST

NUMOUT

STOVAR

LPSADB

LPSOR

LPSDOR

LPDISY
P8

ERRFPU

ALOG

SOVR

SHMLR

SPOPR3

SIN

SV20A

SERRA

RTSON

BCOON

USE

CKCMGN

SAVFAC

REGSAV

ERNOR

BUFRES

ERBUF

GETADD

STORXT

RTS

SETC

OOR

PUTD

oxy

ADOR

peeaad

000010

d00042

de0eee

gaete

080237

200340

000134é

gei102

g10320

911626

212544

213162

2172Sse

217724

021254

{70402

170410

170414

170422

177566

024502

g2%5242

825734

g2702e2

927406

227572

238s7¢6

230750

231256

031264

231266

031522

931554

231572

831720

2832022

232132

932400

232544

a33e22

834262

235126

236302

236476

ENTRY

NARRAY

COLUMN

Te
RNOD1{

$STKSZ

+COMMA

LPSIP

DRS1IVA
ARGB

EVAL
ERRPOL

SOPRAT

GETVAR

LPDISS

LPSDMA

$88R

AINT

EXP

SPOPRS

SR1I

ATAN

SQRT

SERVEC

DRSON

DRSBUF

RDB

GETNUM

SAVINT
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