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1 1?17E G4k Rom BpotSTRAP TESY MAI NPEC=41=DD670=8
"REM @

JOENTF1CATION
B e

9noaUc7 €oDEt MAINDECw11-NNGTD.R»0

PRODVET NAMEY GT4p ROM VER]PY

DATE CREATED! NOVEMBER &, 1973

MAINTAINERI DIAGNOSTIC GROUP

AUTHOR1 RAYMOND SHOOP

enPYRIGHY (C) 4973y PI1GITAL EQUIPMENT CORP,, MAYNARD, MASS,

THIS SOFTWARE 1§ FURNISHED TO PURGMASER UNDER » (JCENSE FOR WUBE
ON A SINGLE COMPUTER SYSTEM AND ¢cAN BE COPIED tWITH INCLUSTON
oF DEc'S cOPYRIGHT NOTICF) ONLY PER VUSE IN SUCw SYSTEM, eXUERT
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*WE INFORMATION IN THIS DOCUMENY 13 SUBJECY TO CwANGE WITHOUT

NOTICE ANp SHOULD NOT BE CONSTRUEL AS A COMMITMENT BY DlelTaL
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4

4,2

ABSTRACT
mqfi*"-afl

THE DDGTD=B DyAGNQOST]C PROGRAM S WRITTEN TO BE USED AS AN AYD
T0 HARDWARE DEBUGGING AND MAINTENANCE OF THE GY4@ ROM
BOOTSTRAP LOADERVERSION ¢ OR 2,

THE AVAILABLE TESTS ARE
PRGZ = L0GIC TESTS w

PRGL = ROM DATA DUMP Y0 THE GONSQLE TELETYPE

PRG2 = SINGLE ROM ANDRESS READ DAYA LOQP

REQUIREMENTS
Lr A KT L FRX

EaUlIPMENT

6740 DISPLAY proCESSOR WITH RoM BQOTSTRARPVERSIgN & OR R

STORAGE

yH1S PROGRAM _SES MEMORy LOCATION) 227776 + 16p020-16776(8),

LOADING_PROCEDURE
'gmuflp;pqnnwmngfl

PROCEDURE FOR A NORMAL BINARY TARE SHQULD BE Fp|| OWED,

STARTING pROCEDURE
Meow=RuwnmyMewe=TMy

STARTING ADDRESSES

g2pp PROGRAM g, ROM LOGIC TEST,

@204 PROGRAM 1, ROM DATA DUMP QN CGONBOLE TTY,
p212 PROGRAM 2, SINGLE RQM READ,

‘gWITeH SEYTINGS

CONSOLE SW 1129 NORPAL RUN (64, INTERAT]ONS/TEST)
CONSOLE SW {i=% SUPFRES SYBPROGRsM JNTERAT{ONS
CONSOLE SW p8=0 TEST AS VERSION 2 ROM (512, WORDS)

CONSOLE SW pB8sd TEST AS VERSION 4 ROM (256, WQRDS)
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5, PROGRAM DESCRIPTIONS
mem“’w?'-!-nfl!!"-q!!”fla"

5.1 PRGZ « | OGIC TESTS

YHE LoGI1C TESTS CONSIST oF 4 ROUTINES TQ TEST THE GTé42 ROM

g00TSTRAP LOGIC

5,11 ROUTINE DESCRIPTIONS

ROUTINE TESTS

T ADDRESSABILITY OF G742 ROM BOOTSTRAP

T2 DATA RELIABILITY

T3 THAT GT4g ROM BOOT§TRAR TIMES QuT WHEN REFERENCED B8Y A
DAYIP BUS CYCLE

T4 vHAT DATA RFAD FROM THE ROM S CORRECT

5.2 PRGL » ROM DATA DUMP

tH1S PROGRAM TYPES QUT THE 512,/298, WORDS OF ROM DATA ON THE
eONSOLP TELETYPE AND HALTS,

5.3 PRG2 - SINGLE ROM ADDRESS READ DATA LUOP

Y115 PROGRAM CONTINUOUSLY READS DATA FROM THE ADDRESS IN THE

eoNSOLE SwiTcH REGISTER, |

6. ERRORS
oom o gy

TuE PROGRAM WypL ONLY WALY ON ERRGR, TyE PROGRAM DOES NOY
CONTAIN PRCILITIES FOR REPORTING ERROR CONDITIONS,
fo PLACE THE PROGRAM INTO a SCOPE LOOR, REPLACE THE ERROR
HALT WITH A NOP,

7, EXECUTION TIME
;;;**é;-;:!w-q

PRGD TAKES ApproX: 3 SECONDS PER pASS,
PROGL N/A

PROGZ N/ZA
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15¢ o 187 mE.BINISEQ,D
482 «ENABL ABS AMA
53
1 ,LnAgAoun:ss-azoa
55 DEPRESS

%5@ ;SYACK pnxnvtk 1S A] Bog
187

164 o187
165 Calo34 1834
166 gagwaa 2220%4 :OO'EO
167 B8gLols 0Op0edp
168 $EOUATE STATEMENTS
169 184400 SCOPLETRAP
170 177864 TPCIRELT754
174 177866 TPOBREL7796
172 177725 ;gug;;;;zq

73 17757¢ ]
§74 1775%7¢ D!liLAV!177!7D JADDRESS 0P OJSPLAY REOISTER
195 0a0500 STKRTRYYOQ FINTTIAL BPACK SETHING

176 LIFLL] 1820
197 fDge28g @043y 001024 JMP PRMIRS
178 Bol204 Qo04137 B0L{%06 JMP PRG
199 Bp221g 0p0437 001670 JMP PRG

742 Ram gEOTSTRAP TESY? MAINDEC-115DGTD=p MACYLL,624 2Banove?3 L01B9 puoE B
nsvos 131

181

182 folong 104000 ,
183 20108z 166200 ROMADDY 166000 jROM ADDREZS®
184 004092 Opigdp WORDS) 942, 12994 jROM LfN“*“
1a5 0ei09%¢ pgbode IMAGE] STARY JSTARTA QROH JMAGE
186 @219Ms 172002 DSRY 172002 jDISPLAY ?ATUQ atalsr:a
187 BReigig oGpdeio FILLERS 19 i% OF PILLER
igs Belpiz opopig FILCNTS 19
189 2¢1014 0o0o0p0g fCNTE P
190 7Rg403%s Opdofp ouMpy @
194 221032 ©Op0glo CHARA} @
192 Qeipdz opfgre TERM) @
193 D2ei024 Q212704 0co0500 PRMTRS} MoV #S?na?u:xi iSET §TAGK PTR
194 Pg3e3p 204737 002304 JSR PCAAMITON FEMECK ROM VERBION
195
196 sPROCRAM @ LOGID TERTS

197

198 {@819034 025937 001014 PRGgy CLR jCLEAR PASS COUNT?
199 @gi04p 042706 030530 i PRGERY MQV ?!'?fl:g
2ca Peiods 012939 golosd 002139 MoV 3Pfi§$RaQ URN ;3!7 RETURN ADBRESS POR $Q0PT
204 223092 £43737 G01014 177872 MOV ICNTo88QIEPLAY SOTEPLAY RASE COUN?
202
203 iTESTY TEST ABILITY To REFERENCE RoM WITHDUT TIMING ouY

204

205 88ipdp 04370 0ve1000 17 MOy ROMAQD» 30 GEy RoM ABDREgy
2rs Beives 0413704 001002 MOV HOHgS-x fit? ADDRESS 0Q¥fl ER
2ey oele7p 012939 094138 paeod4 Mov #ERA an1,4 $ET Up TIisE QUY VRCTOR
2es 22i97¢ 011903 L ELY MoV § TR REFERENCE
209 dgi18¢ 999729 T$T (gys iROH
219 @eii9; Oeda3y 081016 ADD »{@]e DUNRP
211 ggeline p21gip cMp !gsata!
212 g2i1is 132922 . aiTe (8ré:(0le
213 Be1132 154837 opicid s Augg;.aunp
214 984116 052708 ©0P0E2 ApD sz.g imn::gat POINTER
215 Bgi132 ga5301 Dge §OED ifi?lil’ OUNTER
216 @€1124 0@1384 BnE ?;a gaakuca IF NOT FiniBxid
217 €pilds D043 8R Ti8 §60 70 BCOBE: §!°
215 gsiily 022626 ERRORLE Cup t§heeifie JREPOS{TION BTAC
219 321132 esg0gep HALY ERROR, 11 § gfi? 8N RON ADURESS
228 ¢€e1434 96g876e BR Tia !£QOP oN tg L
221 gpii1ls 1ipdags t18g scoprr
222
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224

e14700
48 wigvga

190 Bav3)o
4 ] mflz

004402
Gllflgg

0a0
T
081402

rd
4

6 Dp83g8¢
@ Ooinde
2 4104408

6T4p RAM BLOTSYRAP YES?
aBGIBET R

258

296

297

298
289 {piadd
260 @Aps29p
264 6632!4
262 Q¢
263 Dgi268¢
244 0g32%0

Ri2y0¢

013720

201 00139 104400

MAINDECe41o00GY0aB MACYLL 04 ADSHOVe?Y 42189 PABE ¢

TESY THAT RpM DATA CAN B mBAD RELIABLY,

Jg!*Bl
* ‘a%»zsé?ig‘o

i,
-

MACYL4 604 BBeUOVEYS 4ainy RAGE Y

g?v THAY noe TIuEs: OUT 5 ACTERENCRD BY gYuER

jvEsY2

PTCTT el MgV 8"&000!!

Gal.flb CEYTT L 3o3 flo@ ] '
28008 "°"%%" weni o DM

MQV ‘I&lflg
eolnlé ADD gied gnr
paLaLe e DympX

age ]
ERRORZI WALY

goLeLe 281 :?o 3?3 L]V]

1 ' ot ryel oM
HALY
L1 T4

Y20, OMP cl&acna
T4 T2
MALY
L] T3¢

t204 flgPl 4!:"*‘0’

HAL? '
Lt 128 Tl? (gyo

e
soant

MAINDECL44w00GT0a0

’76978 Y
THAN DATT BUS OY

LI TLTT 73y MOV fis?ufltfloxé
dgieod MOV ROMb00 L L

2 ¢ '
ppi274 00fs 'T1Y MgV %0, 09

NALY

1312 sgased 381 MOV a¥gee3 4
g0i312 0pd9 cor Le1ot (610

t3C1 ING (0
::L?

$2 008gba Y30 MoV 518004
0?13 2 ’ ' CMp ‘6’5"3"
179482 £ 14] 8%:, PROMAD

an T3¢
$3ry T8? (o)e

Cnp (6)01(0)e

ore L1
Nt 1344

g00006 00804 MOV 06¢Qfl4
scorg

ot v’n&‘oyv
vy VEOTer.
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283

284

285

286

742 RaM pEOTSYRAR TES?
PypacToRT

203392
ansato
gnts
a:a

Ba:s:a

Be149g

ges4n2

me§4a4

pgi4aé
giato

Beidlae

gesale
goi14d2
Beiddo
Feidde
geied
281444

£g34%2

Rpidefs
Beidép

#3464
Reidlds
@254’0

Poisoe

weisee

golsiz

2231582

22i88s
Beisag
gaisag
gei5%¢0
2235%¢
Bgisép
2eisés
ppités
ggi37%2
@zig’s
ggibdp
Bateng
dgiese

ge468s

gaie?s

B2i6V4
get782
gas78s
¢ei7ia

242769

P33764¢
g13303
P14462

P41304
B280204

Ppiac2
Pndofo
Q00772

022123
28200

923509
Pai368

124400

Pa%237

ga:v’7
1273

1@9;3;
100398
242737

12%7%9
100378
g13700
Ppiene
BpGpos
Bplgls

Paévig
Ppd2se
CELELT
Bad240

2p8439

812764

12737
84937
Ppds3y
Pe227%
54839

gp22%2
913704

8439¢3

812703
129737
60378
aiifig7

Bgés
e
fifigsgs
91
agaga;
ia97;1

2378
age;av
BeB308e

ged707

fliQ?flG
Bgfi787
013709
G1ig04

838767

MAINDEC=-13=0DGTD=B

COMPABE THE ROM DA
RgsWORD NUM

MACY41,624 23%NOVe?3 13189 PAGE 8

Ri{uGOOD lDOiESC
R22G000 DATA
R3IsBAD: ADDRESS
RenBAD OATA

READ ROMv

A TQ THE [MASE DATA
LR

SRT Ve xn}r!nbruuuo-GOUNT
!tT Up 87 uT:nc ABORESS- OF n0n tMaGE

T Up STARTING: ROM ADORESS
AD txvt TED VaLut

WV
133:%32:;&llO‘EQ 90 THE VALUE: READ
'CRROR, N&n VAQUE: #A&Ltfl I¢ EQUA, EXRECTED

1 INORENENT -Anonsises POINTERS
§ INGRENENT WOR
EOMPARE I# EN wouo
BRANCH IF NOT L AB% woRD

JUSRENENTpASE goEuy
NG THE g é

RING THE TELE?YPE OELL

IRETURN T0 DECHARE MONITOR?

JRETURNI

MACY41:624 @a%o80Ya7?3s 4pise PABE ¢

jiglriatiRe s74CK
I8#T Up BUSS CRROR

TYPE MESSAGE
!ROM bi?&'
T

gwanriusAD?R( ]
sctf ADBREES INDJCATOR
WATY POR
Tl*gflktflgfifl PAQ

gwa tyrg T

chLP
b4.44
ATA

POR
v Lfi?& NTER FLASELE ‘g@‘

|

JLLL GATA ‘FYPED
GO 10 FINIEH

B i iit ;gnmm 1RO1GATOR

EORALE:
FRET&&n o PRGIS

cosand tey - MoV z
sai004 MoV !Hh !.l’
goiedd MOV ROMARD¢ %3

L LY MoV (%s]e¢%2
go: txag:xd
M
ey ?3”‘
HALY
B8R T4A

t48, gnfl tzxt"ttaai
NC

palon? gn: uougs,x,
{141 aoort

geiold EnDy NC cN)
p88e01 477386 §ov #1,008R
0@5207 177866 DONEBY MOV #ze .anTPDBR
179864 ;s:a- TPCSR

p

gep207 4177866 MOV flanvontTnoaR

177864 {s! ;gza :;TROSR

LT LTY MOV PaaRIxe
BEO DONB1

RESE
RESE
J8R 7,68
NQP

NOP

| Noe
s0insd BONELS JMP PROS

MAINDEC.{4=nDGTDCB

iTH(S PROGRAM TYPES OUT ROM DATA

280500 pREL! MoV lsvsnrnlxo

¢e0806 00Pp04 MOV 86,904
ge23p6 J8R Pfi:iflt?su
epi7e2 ggn 2,2 YPEN

001712 :sn 5, TYPEM

7
201902 MOV WoRQ9,%3
agi008 PRGLA; MOV ROMADD»RO
CITLIT MoV 842,%2
199544 ;srs TFGBR

ip
602144 PRGLBY fiab sa,nzarva
AE2146 J§R 7:08A
68i712 4 ggk 5, 17PN

pe2144 PRGIC) MQV te&esozerVP
202146 J8R 7,
179564 1878 rfic

) apL sl
FO0E48 4177864 Moy s:-grpnia

oge 1 $ 8
ege Pna;u
oge
Ext pna;a

800540 MoV ;flt
881742 gsn 3, 1YPEN

8

_ L] g
pe{712 PRGLD; :sa 9,f PEH

Mg
#8i7e2 ~:§k 5, PYPEM

HALY
BR PRG

JROUTINE TO LOOP ON A SINGLE ADDRESS

goes0g PRG2y MoV flltaflvfitxfi
fogosé ocePulse MOV aa&‘
{79870 MoV

Mov tl!tfi:
8R PRGS



CY40 RaM BCOTSYRAP TESY
AhcToETPLL

393

374

375

376

377
378
379

3890 @23734
Jal
382

383

3a4
3a5

386

387
388

Seg 22
3902

394

3902

303

394

395

306
397

3o8

399
420

424

4p2
403

404

425

406 Q28034
4r7 Qeloe;
dpg gz!ged
4e9 220%2
410 ~

411

412

413

414
415

416

417
418

419

42¢

424

422

423

Pol7ie

poiofe
Po2o2g
Pelnda
gelole
Bo2042
Beaodg

ee2pe%2

geeiép

Gv4@ RaM BLOTStRAP TESYT
racTRRTPEL

425

426

427

428

429

430

431

432

433

434

43%

436

437

438

439

449

441

442

443

444

445

446

447

448

449

4592

T ELY
T AERY
Pes192
Dp21%4
Pet1%
dp216¢g

E28164
222177
2e2i%2
ge2474
Boiive
Gegadz
goeatds
dotaip
gp22%4
ggiase

Peiefp
522212
Pp2224
Poi2aes
gei2dp
geg232

Boi23%s

Be22%0

ge2292

460 ,

ITELH

Q22306

466 ggsssa

223024
gog3l2
22334
202342
¢ee3%

473

10026

P1283g

1123

11209
123737
dpi008

p146ag
108737

Ppli3e
50333
AL827
1als?;
213739
2a0723

032737

012637
gpne?Y

goforg

013746
B102484

L0146
P10a4e
243709

Ry278y
0a%002
Pp610p

Pe640p

LY T
188737
100378

g10239
PoSadia

Pode0p

goéi02
Bo6itig

Ppee02
Bpbybip
Poéin2
PpB3dye
Poizdn
P12670

p12601¢
fliaowg
01263

Ped209

gp2500
p20pa0
240504

100
100

100

Pa230s

232737
fl615w7

61273;
020436
212737

g12739
Pooaay

MAINDECeq1aDDGTDB MACY44 ;624 25"BOVe?y

JROUTINE TO TYPE A MESSAGE

12199 PAGE 3P

T YERMINATOR OWARACTER

lgtv REGg
|th € MESSAGE Aauntss IN RO

th? NEXT sHARACrin
jWAS NEXY CMARACYTER THE TERM

OHARAGTBR
JRESYORE Rg

jAND EX1TlNas guAuaersn %
,Y:OY ?:bchnxn$sn PLAG

{ANDLOAD YlLfiflR NTER WiTH QGAR, REY
N16 :!LL!R CounT

o ghgkgtng::amkao
r?uu?

PRINT ¥
Iti ’
ND WALY
rzwzlu
arIr

DAD TLBsnlutsngl*fl LINE FERD
§tv Nex?tst f nn:n :n #Lac
ANOLOAD ?th nzw o BUFFER
ANo GET NEXT OHARAOYER

‘ENTCRED AT THE END oF EACM SUBYEST,

rgév gR FoR go0RE

TE 1 POR ;TERAT!ON
vu!nt? ! tRA?ioN
fiflk;!ON goMPJTERATION aon!Lt*t ‘60 10 BCOPRG
1~cn:n§NfJIERATIONCOUNT

lfikffifl xfcnnvx N QOUNT
{ T ADDRESS OF NEXT TE§Y

00N7A NS suBTES?
Con'

TERATON UOUN?AfNS RETURN S POR SGopt

pOr P8
RESTORE coNDT¥ION goDEd

J?H1S RQUTINE CONVERTS &y 0BYAL NUMBER To ABCIY AND tYpks 1T oy THE trY,

BAVE tRCHR
SAVE na
savn

gt?Da?a ?u BE TYRED

cLean HOflusNgggsven
MOV FIRST ) INTO

rgnn ASQIQ oas
Ttl7 ?tbfi
PLAG AN HAIT uuvi DONE

UrrER0AD TELERRIN?ER
»§k$“ ugfifixno RTGIITER

gOTAL CHARACTER

ntc!avsn
ucanéncwr COUNTER

Pl

FANQ l?

NOT 2

Htg ;tlTGRt REGIBIERE

i?
(BR: van:tbu s
-] 4 UP $I10N 2 LENGTH
gBET ue VERBION 3»%§INYIN§ AQD',
SET UP VEASION ¢ LENGTMM
is:T ue venaIDN i !gAR?INE ADD,

FYREMT MOV X0, (0)¢
MOV :a,o.:z'

1022 MOVS pYerTERM
331320 ¢tYPEMAY MQOVB (DY PCHARA
ee{029 004922 CMPB CHARA, TERM

BNE TYREMB

\ MOV a(8]i%0
179864 T$TB TPOgR

EPE yud

FYPEMBY g;ra gHARA L)eoin2p poop45 TYPE RA,®!
’ Dgt YYFtMG
179564 ;,:B

2p0218 199566 MOV na* BeTRDB
aggaifl al!u&z ggv F!LLlRo?!LGN?
eo0ed6 4177366 28] MOV 86, IP08R
159544 is' ;sTa nggfl

P o
ep1012 ] -PILUGNY

y BNE 28
oeB212 177866 MOV #2484 TPOBR

1] TYREMA
{99564 YYREMCH 7§78 TPOgN

noy 6;:RA TRpER20 177866 MOV ' 'geio 1798 i YA

iSCOPE ROUTINE, THIJ ROYTINE IS

042028 4177870 gCOPECH BIY #40920,§R

gpées0 4179870 PER,

° 2NE 8¢ 3
002126 002124 g;; 8coflzr.:counv

7126 INC scn trgo21 Bg §°°§§g

2126 SCOPEGH CLR cop
202138 L G

1COUNTY 402
ScOPEFS @
RETURNI +WORD 2
seOPERY TSY (0{0

139776 MOV {6 otPEY
17;764 JMP #RETURN

MAINDEC~44iwB06TDaB MAGY14,884 25=ROVeR?S L0189 RAGE 311

i D2BYYpy @
179564 024 MOV TPCIR= ¢8)

MOV 82&"6’
MOV s;f.cg

MOV %0, 006)

g02144 MOV D2B1YP%0
200006 MoV 8684

CLR %2
ROL %0

RO xg

290260 02AAY AD FITEaY
179864 1§18 TRCHR

BpL wé

199566 MOV %2,1PDER
CLR %2
LI %2

ROL %2
ROL %0

ROL b

RoOL %0
ROL A2
oge %4

BNE QaaA
MOV (6ye x50

MOV TIITY1

. MOV tayesxa
179564 MOV tartotwcsn

LAd]

iABCI1 MESSAGES ‘
089407 032055 wN¥T ABCIT 'aNgTedd ROM-DATANNE!
p49522 pR@LL8
0405824 (22445

022445 {90 na‘ «ASCLL ‘eypee
p20040 {90 TM9 'ASCI] te O

+EVEN

200400 177570 guiTCHY :x; oquvsn
N

oeiocs 0gipgel MOV 'ss! JMORDS
006020 081004 ggv #s?A;TalMAOE
0ge4e9 204092 st MoV uasge.wnnos
0i6p00 oolpldd MOV MGTARTA; IMAGE

28/ RTS Ll-

1$8TT, Rom VERSION 2 VA UK
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nhcTop TRy RoM VERSION 2 VaALUES

495 il§o§¢l¢¢000000Q0000O00’lll'.'an.ifii#;n'*'n;*‘!’:9§00", P¥ . £ ’ HE NEW ORGIN ADORESS ApD SEVERA474 ! régtxgunggalrungtna 13 18 ANzxn@v cory oF Tuf GCNTENTS477 
i OF THE GTadj BOOYSTRAP VERBION #

333 lQG.OQQOCQD&QOGQOQQQQQOQ.0‘(.0'1000000n'“'n*’*fi““QO'Q“'“‘
4849

gg; +TITLE SOMpLLING ROM BOgYSTRAR PR THE G748
483

484

485

486

487

488 

. .489 i BoOTOTs T46. g0+ 18, 1993

494

462

493

494

495

496

497
498

499

5¢0

501 
,§5§ ; WRITTEN 8Y JACK BURNESS,

524
5¢5

506

ats ERSJON THE THE RoM B ?s?flifi FoRoe8 ; ~ THI PRQGRAM [S ¥WE SECOND VERSIQN TH 005¢9 : THE G740 oggrgay TERMINAL, IT INOLUDES SCROLLING ANO AN END©gig , i MEMORY BEARGM FOR THE LOADER,
512
313

i4 .
595 

. ASSEMALER DIRECTIVES- POR ABSOLUTE BINARY OUTPYT516 
+ENABL ABB.AMA 1At NoTel USE "MACDLXTM 0 ASSEMBLE TH1S PROGRAM,517

518

549
530

521
532

523

524

§25

ggg +SBYTL OEFINITIoON SECTIQN
525 

sPAGE

00P7H13N78&97§n BISITAL EQuiPMENT GORPGRATION
146 MAl
MAYNARD, MASSACHUSETTS

AYRARDs 28994

SCROLLTNG BOM BOOTSYR,P ron THE afaop MACY11,684 25aNOVaRd 30109 PABE $0ey
nbeTEETPEg DePiNg¥ioN SECTION

B2y

4 ; BYTER OEFINITIONS
ggz g gsfliggflg gg*nwnzaflflfi
532

i
j 8aBJ0C OEPINTIONS

gi; % 3p:§9 lfgyggésuw
3338 |

gi; Rdolade RBsXE (ORFINE gTANDARD VALUES,
544 febpoe :1:%:
B4z PadagBe flgaxz

543 feBgl3 JEX3

B44 Ba0a8e Riege

845 Sobals REp%S
846 Sabo0s $pe%é
547 faBoay PorXx?

548

549

553

121

%2

253 N THE INPUD CHARASYo ASH g IN
355 s naxu?nns §§g§§ru go NEXT :ufignvgen-p ¢ guoxsakav BUFFER
35 Bogons TaBCNTeRS IOuARAGTER COUNTERFoR Tuew?xwflrc“ TURE,
ssg 260683 SChens :gg Ug Lflnzg gghgzl Mznaav FOR sonz?n:u%.
444 KOLDgR4 svvrtcxtnv A TE IGRAR WHicH 1S USED T0 RETAIN
1 fenend 1A VALUE FoR 4 SNGRT. TinE,322 Pedass COUNtReRY tTvP! ALLY UBED A% l GOUNTEN,

Greg DEFINTIGNS
NP SRGgerITgRe

.
 
S

568 i LOAOER DEFINITIONS
5é9 ) .D*"".,!".Q-!--

JOHARAGTER InpuUT FgR
37% Bagu:u t':z;:gg:zvn JCURRENT MEgMORY ansagi Lenoco.
g:: g:n:c: L.acc?AacNT lgu::t: oF g‘;::’;::utoLLOAB-

1 CSHECOUN]R JUREGKEUNM o HARACTER,
§§§ g:ggg; NDEXsSCAN l!uotcAgzs How To ASssnaLt TME 8 BIT gHARA

582 +PAGE



ScROLLING BOH BOOySyRAP FOR THE Grdp
ADGTEETRLY

53

584

625

DgPINITION SECTION

leb6000

179612

1755&a
199614
178646

1778680

177562

172000
172002

Pelpeo

2a7p00
PeY3776
0a0004

PaTei2
CETLLY

zasz%s
fpe49s

le0p00
1732089

SCROLLENG ROM HO0YSTRAP FOR THE GT4g
INYrTALTZEARION AND RESTARYT €nnGTegTRel

636
637

638

639

840

841

642

643

644

645

646
647

648

649

fokodp
godn®s
AT LY

Bodote
pobole
r1Y-n

eotole
gokolsr

RoEsle

eatpiy

Bokosz

TITAL

delods

2oto%2
EITAN

Poéalp

Polals

012737
pL2v06

28237

Q4339
Optiple

g12783
042923

205023

P AL

Ba8743

210304

ias?a;

o83y
208039

eo0a87 198410
087776

178614
166652

goso0d

{86042

178614

{78614

MACYL1.:624 25eNOye)d 10199 PAQGE 12e2

MAJOR SYSTEM DEFINITIONS
erPwy Gngupe LEEL AT LA 2TM

ORIGINELOGEGD

OLidigeiv?5430
uua&:a:muza%’*fi
DLL10SuDLi4]8eR
DL440B8D 13p52

KBDigas?7368
KpDlBaKBO]992

GrappCuy?20o80aTapshe T4ERCe2

BQTA? 0i0p2

8LIMITe70p0
TMPENDRY776
COoRSTRAE ,
JMPADDEBLIM] Telp,
NUMLINa 32,

CRLPE3OLS
ALTMODRYL?S

DisJupaiopeg?
D18T0PR 730§D

1oR1GIN of THE BoorSTRAR,

I hnelt SrAvys nEGLSTER of BLEL
JINBUT CMARACTER.FROM mLey
JOUTPUY §T,TUS 0r'7&;~gb 1
JOUTRUY GHARACTERTO MHE D 14

IKRYROARD INpUY 8TATUS
aouflngur CHARAETER EROM KEYEOARD
16142 RAGRAW CounTER,GH40 at??us"n:§¥s15w'xuuwzsa;

J§4ART of $HE DlgalAy Byfres’239a3xYMA:t cN,’Er'Tngbiagua*ffiurrtn.
e Av§p~ of xnlv;ahtaquou;ngcw;

L) CHA N REENINUMBER oF L:th ON TEXT TO SWOW ON gu: gcggzu
JICARRIAGE RETURN » thg PEeg
JTHE "MEY" CHARAGTER ¥,£,) aLtTMODES,

ITRE G148 Jup INSTRYOTYJThE G;QG $ToP DY »Ea¥ gs3¢kuaY10N.

+SBTTL INITIALIZATEON AND RESTART CoODE
'PAGE

MACYégi634 25eN0Ve)3 10189 PASE 1Re3

S¥ARTY

ENDCOR$

NOTHER!

is|

GTaE Bog?8TRAP Co0F
Sppl SNIpvERNY Bgww

1860080

1BORIGIN IDRFINE QRIGIN OF THE Bogtstnar,

CoyQ INITIALiRATION CoOE
Pyt SPRpePapRNRRgyEry SPge

RESEY
MOV ’7igk 118
MOV BTMBEND, 8P

ING DL4308 ,
JEH SCANTOUTLIYIL600s0
1 WORD O

MOV SCORSTRSCAN
MOV #NOTHERE! 160000, (SCAN)Y &

CLR (SCAN)e

BR ENDGOR

T$? o(gEAN]

MOV SCanySP

7878 DL130s
BpL i $
CLR OL4308

A%L MHARDHARE NOW,
ALIEE DLsds INRUY Npy,
L8N A G000 TEHPORARY"8 TAcK
R FoR gosz sCanrgH,

LAK B
CHARACTER TIMNES

ISEND WO BERO'S

113 Aannmgs oF BAD coawaaag VECTOR,
JAND INBERY A ROINTER ¥ US PWERE,

INOW GLEAR ALL OF IMEMORY BEVONO THE POINTER,
JUNTIL WE RUN OUT CF MEMORY AIND TRaP,

IWREN WE TRAp .qUY: WE GouE WERE,
Wp BAGK Up POINTER YO GROD pORE,
’No?g HAT [P WE TRAR gU? agalIN, 17
J18 BYTILL oK, BECAUSE WE WiLL LOOP
JUNTIL WE 6E% A GOCD GoRe ADBRESS,
JWREN WE GET ONE, THAT I8 LaAST LOCATION

JIn THE MAEHINE) Ang MENCE OUR SP,
})SEE 17 BREAK 18 OCNE

INe GO BACK

JCLEAR BREAK BIT



SCROLLING BOM Qaflv&yflgfl For THE cTea MACY11.:624 2%5eNOV=T3 38199 PAgE 12«4
nAGTDB PLL IntTial1ZATION AND RESTART COOE

690 i RESTART INITIALIBATION CODE WHEN COMMUMICATIONS 1S WORKING,
691 3 SeuBPew -p.q.---.qg-.- onqg, L L X ngnp—m*-flwfl*iq - --n"'—-e-b

692

693

635 geeds Bs2706 BEYTYS RESTRTH Bls sTHpEND.sSP IFGRCE THE Sp 7o LIM'Y oF ExiSTING CorE.
696

697
Eg8e $842983 086700 May #ELBHlT‘NUnh!N'NUHL"“EQM& InoW WE wilh FILL vHE KEY AREAS oF THE

fiii 22327; aigga: 288840 Hgv SNUNL TN, TABCNY ICESPLAY BUFFER WiTM INITIAL CReLP!S,
44 ~ FotScana TINSERY & cRLF NOWg1 QBt874 P32723 0O8%615 SETLPLE MOV BCREF, '

?wg 52'182 525362 DEC TABENT FAND LBOP UNTIL DOAME,
7es @88182 BE3I3T4 BCY SETRPS JTHUS DIspLAY CORE ls ALuoS¥ CORRECT,
7e4
7e5 v P ‘ :

; 16643 May #sETUpl160080,SCAN INgiw WE Wikl INITALIBE CorE Fur THE
rec DBetifa B12783 164432 0 ! IDISPLAY, PICK UP FOINTER To LIST,
2 ! s SERYscTLP2¢ MOV (SCAN)*, TABCNT ifizr nwnnsn of zr&v, To INSERY,

11% gfiti&& 312381 MoV (SCANI*spgINTR Gfl ue F nst EQKE AUDRESS poINTER.
;ig gotile 012321 sETLPI¢ MOy cselnx*.thXnynva snnvfi flv!a A DATA ITEM NOy,
714 Q06130 085302 oEe TABENTY IALLD
715 get132 @g3378 BGY SETLP3 INOPE, HQVI OVER TRE NgXT,
756 Sguu 830774 Br SErhre IYESe GET NEXT mAdeR L1ST vo INSERT,
737

;ig 266138 012704 006776 SETDUNS MoV #BLIM] F=2,PQINTR IEgTABLISH THE BUFFER polinTER NOW,
728
721

722 .

723

724

725%

726
727

728

729

730 ‘ (

731 1887TL VTER SIMULATOR
732 +PAGE

§¢fi0LL;~a %0M BOOTSTRAP pOR THE gT42 MACY11:624 2DeNOVe?d 10199 PAgp 12-9
nNBeTCE P Vras sIMULATOR

733

734
735 .
736 i -~ vred (8CRoLLING) poRTIgN OF THE BogTSTRAp

737 i GCeu® B, FERTe sgmgRen q;, LET T L LTP
738
739

749
741 02€132 224737 166564 NXTCHRY VSR psrfifiycnaxssaanz 1687 A Onhahcvzn NoWe
742 228436 020827 0200177 CMP CHARe#12Y 11a IT OUT OF RANGE?
743 petid2 gp2373 214 4 NXTEH IYeP, GET ANOTHER ONE,
744 006134 020027 000040 Cue CHARPSAQ Iig 1T A palyTigs‘CHARACYER?
745 Q0€1%3 002g20 8GE NORRAL ives, ;7'5 A NORMAL nngfl?xns CHARACTER,
746 Jp€1%92 P10gp3 MoV CHARSSCAN IMaYE 1T OVER SO HWE cAn PLAY uz7n 17,
747 206194 162783 090007 SuB 27 ,§CAN IBIAS S0 THATY atLt
748 Qo€16g 020327 000007 cMP Scal o#7 11# CHARAC?ER 13 ESS ?H!N SILL or
74 2pti184 103362 BHIS Nxvsfifi JGREATER TWEN CR, THEN [GNORE,
750 @2éi6e £p6303 ASL | i1# Goal, wAKE [7:wORD InDEX,
751 2061%p 868387 ADB acskspc aano GO 70 THE DORRECT anuvzns,
752 1
753 Q06172 020426 BR- Bng 17aBELL
784 286174 Dp0486 8R NORRAL 1488BACKAPACE
755 Dos17¢ 90411 BR TAB 1i48%4a8
756 Ppé283 0p043y 8p LF is aL!Nt FRED ILFg
757 208202 0p0420 BR Ve ILS!VEQY!GAL TAS fv1l
758 (g€234 008424 8R Ff 1442FQORM FRED &

759 1488CARRIAQE az?u s LCrJ
;sm

63 L .
762 Qot2fg 012782 4179777 cal Mov Sai TABCNY 1RESET TAB !5815!05 ON A CR, AND
763 IPALL PHROUGH 7D JNSERT THE CHARACTER,
764

765 ‘

766 Qo252 004737 166350 NORMALE J8R vcalnstgv:aanzsa | INSERT THE CHARACYER IN TME BUFFER,
767 @pé2is 0p320a9 INC JUBDATE Tag POSITICN NoM,
;es 228223 Qp0744 B8R flx? HR JAND GET NEXY 5HARAcrtn,'
&9 :

779

774

;72 §202 0423 ‘ $AB 8484 CHA A 9AR; INSERY B A73 028282 012709 ©God04d 48y MOV 48, 10N 1 INSERY NKSU774 Uot23¢ Roe737 1646350 JSR Po.]NSIST!;a¢Qfl5 INEXY GflARit?En !osgg&fiflIS A MULYIPLE
775 gel232 gp5202 INC TABGNT 10F 8,
776 @B&234 €32792 O00ESV7 Blv #7,]A60yT JARE WE DopnE YET?

777 808242 Qoizve BNE TAB INOFE,

778 08292 Qp0433 BR NXTEMR IYes,
779

78y

781 @ol244 11170s vt Move {RCI#COUNTR JTHIE BUTS THE LoW BYTE oF THE

782 -~ IBRANCH £ODE IN COUNTR.LSAVE 4 WORD
;gs golt24s 0g04egs BR FPLDpOP

4 .785 Qoi2%g 00c%e37 172002 sEkiLy CLR GT4RSR salnc BELL =WRITE IN Gr40sR
786 @0€2%¢ 920728 "BR NXTEHR JAND LOOR BACK



SeROLLING FOM ROOTSTRAP FOR THE GT4p
nheTCR"PLL

787

788

789

790

791

792
793

794

795
796

767

SCROLLiNG FOM HOOTSTRAP FOR THE Grég

geé2%e

goe262
dBé26¢6

gel272
gotats
08276

ot 3tp

Jod3ng

dee3ip

Je83%2

g-9cg
Ree3a2
288326

2e¢33p
Bpt3d2

goe3ds
08342

del 346

2ot 390

dee392
gpt3%s

W IRLY)
I RLY
FLLRLY)
208370
de8374
dotdmg

gpe4n2

$ptatdy

a4t
Be4y

dot4is
2ot42¢

doe422

noGTne PLL

841

842
843

844

845

846

847
848

208424

204432

Jedalq
YL RIS

Beladp

‘TYEYL]

goé444
P IELYS

godalp
FIEEY

dot4bp

got4ade
d0&448¢
eet4rp

getar2

Pot4a74
gota%e

ao'5ag
131F]

208504

golSig
Beds5i2

vyps SIMULATOR

042708

212701
Ga4737

Q5305
2e3372

Pp0715

042746

013703

122320

gfl%‘flé

203271037;3
p12703

dadr70

Pp5203
242703
Pe42337

294737

EELTL

110024

32704

doipg21

020127
103440

10183

042704
Pp4737

205023
Pa%013

Rod207

0224214
04274
0%27‘%
Qp5p44

BgB2n7?

Vrgs SIMULATOR

012937

2olene

2a0330
166424
Bad2np

LY
206776
CELT
160020

16800

l60p00

Padpdy

172000
166474

;n:sgd
#0177

116§24
1743492
gpdelp

153324

160000

peRa40

op0asL2

166304

166132

ea7o1e

se7000

feiooo

azgaai
267042

166350

gogeny

gareed

004000

166406

MACY311,624

Fri MoV

FFLOOPY MOy
JSR
REC
BGY

BR

LFf MoV

LFSuBY MOV

LFLOOPY CnPB
BEQ

CMP

BLO

MoV
ER

LFOUNDY INC
81c
MOV

JSR
CLR

INSERTS MgVe
8

RTS

INSRTLy CMP
MOV
MOV

CLR

{NSRYTX¢ RTS

MACYL11,624 2%sNOVe?3 10199 PAGE 427

001000 §72080 GYBySEN Mgy

{66474
eoiapd

eet720

201392

ga7010

SETUPI WORD
' WORD
' WORD
't WORD

'+ WORD

+WORD
+WORD
+WORD

»WORD

+WORD

1 WORD
+WORD
+WORD

' WORD

HEADERS 1WORD
+WORD
+WORD
' WORD

tWORD

+ WORD
t WORD

+SBTTL
'PAGE

25eNOVe?d 10199 PAGE 12w

UNUPLINICOUNTR

#12:CHAR

PC,LFSUB! 1602000

COUNTR
PP, gOP
Nx.gua

ANXTOHR{L6P20D,= (§p)

JMPADD) SCAN

(SCAN)*;CuAR-

FOUND
SCANsaBLIMITY

LPLROP
flasBARTaSC‘N
LFLROP

SCAN
#4,BCAN

cANrJmrADD
PCogNSfiRTIIGGDGG
CHaA

CHARY (PGINTR)®

NSKTL,
POINTR,SCAN

flBS}*RTnPOSNTR

PC, INSRTL 1360000
(SCAN)#

(SCAN)

PC

<PolNTR}-.<PotNTn)-
SHEADER ;?
%D1§ yMPy= (POINTR)
w(ROINTR)

PC

ABETARTIGT4DpC

170 INBERT THE NULL

2200, (POINTR)

}FaRM FEED s OQNE BY INSERTING LF'S,

IMAKE ¢HE CHARAGYER A LINEFEED,

106 A LINEFEED,
JOONE?
l”gpt. KEEp SENRING THtga
JYES, NOW RETURN, CO NoY raLL THROUGHW',

JRETURN TO NXTCHR AFTER PROCESSING
JTWE LP BY FAKING A JSR, ° N
JGET ROINTER YO FIRST cHAR ON SCREEN

JAND LOOK POR A | [NEFEED,
1G0T 1%, SEARCW WAS ENDED,
JARE WE AT END OF BUFFgRY

INOPE, KEEP ON LOQKING,

IIF AT tgp: RESET 1y ByTrgy of BUFFER
JAND KEEP ON LOOKING,

)INE'VE GOT TWE LINE FEpD, STOP SHOWING

JFIRBT LINE aY CWANGING THE "DISJMPY
. 1INSTRUCTIQN To FIRST EHAR BEYOND F.

I INSERT THE LF IN Tug BUFFER,.

JAND TWEN {NSERT ONE NylLL. CHARACTER BECAUSE
ITHE "BlgsJyp" AQDREES wUST BE EVEN, AND
JTN]S GUARANTEES WE WILL NOT LOSE A,
JA GOOO DATA CHAchlgfif WE FALb THROUGH

N THE BUFFPER,

ISTICK IN tHE CHARACTER NOW,
)18 NEXT POSIYION EVEN QR 0pD?
1080 NO PROBLEMS, SPACE 18 ALLOCATED,
JEVEN, ARE WE A; fih@ END oF YHE BUFFER?
ING, JUST MAKE ROOM FOR ANOTWER WORD,
JA? THE END, MOVE TUE STUFF TC THE

IBEGINNING OF THE BUFFER,
1CALL THE AROUTINE to SAVE SPacE,

JAND CLEARUP YHE INSTRUCTIONS AT THE

JEND OF YHE BUPFER, ‘
JAND THEN RETUAN,

JBYPASS THE wDISMPn BY ADDING 4 TO POINTR,
INOW INSER® THE DISJUMP INSTRUCTION TO OUR MEADER
JAND 17'S ADDRESS (PUT THEM $N BACKWARDS),
JMAKE AVAILABLE A INEW @MARACYTER SPOT,

JFINALLY RETURN 1O THE CALLER,

loy A BUS ERRoRs WE MEQELY RESTART THE Gr4? Ay

JeuE pel FORp yMlg gOyriNe
l{! THE 71R§T HDED Qg'THE TABLE
}BELOWS]Y SAVES A 'WORQ}

INITIALLBATION TABLE Fga THE SCRohLER
.rt..flflq.wgn'u -—-PMme® W

2

330

GTBYIE 160000
200

7

gLfiHlTnfl

DisymMpsMEADERI L6000
ARYDISyMP,8s?

DI8yMP AL IMETaNUMLINuNUML]

i

aTasflc
HEAQERIY 60000

?

n'm;fl L AT A

t!gt?l Li%e 2 WORDS,»wAlLBgo RT! FRoM ABOVE
JSTARTING AT LOCATION 330

, IFIRST WORC 1§ POINTER TO BUS ERROR ROUY
}SECONE WORD 38 NEW STATUS WoRD ON INTERUPT,

JINITIALYZE YHE ENC OF THE BUFFER 1O
)A GLEAR SPACE TO xnagnw THE CHARACTER,
JTH10 1§ ;u; ": gwgfia‘ g;asv. ;HIS 18 EADER By oG

X ) OWED SJuP Y0 QUR MEADER
JAND TMEN 2LBXSJMP 10 rue sg‘nf 09 THE aurrERLo

‘N JAND A O1SyMP Y0 TWE FIRSY CHAR ON SCREE

IPINALLY START THE GT4p BoinG AY
ITHE POSITION INSTRUGTION IN THE

IHEADER BWCCK,

1END OF INIT CoOE

MEAQER BLOCK FOR YHE SGROLLER

103334
177
116324

171390

2,13%2
103424

DISyMP1JuPADD"2

JENABL CHAp MSGE.HLINK:NG
JA BLINKING 80X=RYE OUT]
6o 80 POINT nogt
lth 8TATUS REGISIER
IFgINT to yPPER LEFT
JBACK ?0 CmAR MODE

JANO To THE CHANGIAG JuP 1nST,

CoMMUNIGATIONS AND MI88, SUFPQRT RUTINES
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coMMUNTCATIONS AND mISC, SUPnhGeTeaTrpll

894

89s%

B9y

887

goa

899
oce

geq

9ez

923

¢4

¢es

926

£7
gg

929

910

911
pi2

913

914

919

916
917
918

SCROLLT
nnGTeg’

948

949

985

¢51
952

953
954

g8y

956

987

¥58

959
P40

g61

$a2

963

964

965

g66

967

9és

¢éo
978
972

972

¢73
974

975

27s
@77

878

879
oeg

1131

4.3

ge3

fad
¢85

b1.7

g87

b4.1

gkg
¢s8

91

go2

253

go4
90y

8%s

e¢r

998

g%¢
igeg

jges

226516
468522
goéS524

20853p
28453¢
gpéBé2

2pénd,

Boesdg

2oeE5%2
gats%a

Goésa2

goensdqe

¢gésip
258574

38657

206682
0pké6%
Boésin

226614

d8ésle

208634

129737

160011

113700
212737

242700

gai63

Pad287

155737
1003614
11323y

Pedy8s

054737

gz28p027
Bpig28

Bo4T3y

B2862Y
gaisns

820329
081018

212737

8p9137

179618

17%612
aeosd?

177600

177569

177562

166516

#0175

166516

820144

e@a122

173000

1646060

178449

175616

g0%0ie

iNG 80" ROOTSTRAPPOR *HE ctTén
CoMMUNTCATIONS AND mISo, SUPPORY ROUTINES31

Bee63p
206634

Debédg
dBésd2

Batsds

82863

geee%2
Boésle

geé662

ZBetedq
gsée’?g

geléz2
T LY

goeysg
d0€782

detzea

Caé73y

820827

8254

82082

83114

Pa0287

11233y
112337

Zgd283

Eéadrsy

#1004e
flgsifis

Pad163

2oB4lq

Ba@aie

2gge3z

166564

o8ca4s

688137

175616
179646

1666308

166676

"§Upedat Rouf

GETOL}

GETOLLY

GETCHRY

PRESTRY

TSTE
BPL

nove
MOV
Bic
BEO

RTE

T$T8
BPL
MOvE

BR

JSR

Cup

BNE

JSR

CMP

BEQG

Cup
BNE

MoV

JMP

SeNOV=73 3100199 PAGE 12-8
INES

COMMUNICATIONS HANGLING ROUTINES
PL A ] ol A TT 201t L d’q.flflfllg qqnqum'fl

THE OL=3¢ HANDLEp
Cmyg ToUGy WegTowy

DL&tls JORECK THE HgST INpUT grttus.

g IN6ST plo wOT SEND ANYTHING, YET,
2#‘9'2'9"‘R luonggt:T’gs : c¥5¢gcv§n pnggfgg 1T,

g IRE E Kp§ 4 U ONS-a-zqkCHaR IMAKE ohARAcTER JUs? hzv g“s ¥s,
GETOL I1P NULL, IGNORE [T,

PC 1ESE RETURN NONW,

KBDis 1030 UBSER tYPE A QMARACTER?

GETYL ING, Gg BACK AND QRECK HOST nacuxuz.
Kau!B.DLiioa IMOVE THE CHARAGTER TO THE MOST,
e JAND CHECGK AGAIN FgR INPUT,

THE "GET CHARACTEZRTM RQUTINE
oy woe "'lg""!n!' I's'!!flg

PC,GETOL 180000 IGETA QWARACTER FROM THE HpST NOW,
CHAR®BALTMOD 118 1T AN wALTNODE"
GETgXT INO. EXIT NOW,

PC,GETOL 100000 3Yt$; GE? kNoTRERreNE NOW
CHARZR'L 118
LOAQER iVEQ. S?kfi? LOAQtNG NOu,
CHARE#'R 118 1T AN
GETEXRT 3Ma. :ensag TH! ALTMODE AND JUST RETURN THE CHAR

#D13TQP¢ JHPADD=2 JYES. REBEF, STOR:CISPAY By INSERTING A nDiSTOP
RESIRTI340000 LINSTRUCTICN [N THE BUFFER, AND RESTART,

MaCyi1,624 2%=nNOYsTd L0199 PAgE 12+9

sETsixé

GETEXTY

3

i
'

ouT Ive

R
 A
N
E
 

- 
W
E
T
I
E
 
G

 +
T
 
O
B

GEY8}

GETETB?

JoRr
cMe

Cop()
Bgt

RYS

nnva
MOVE
RYS

JSR

TSY

uP

B
B8R

&R

THE "GET A SIX B]v CHARACTERTM moUTINE
® QWY o SgE® Byp TETFEERNRGS 0':'@?.

pCoHEYCNR I 160008 §%ET A gukn*fizta
CHARTBAP 118 1Y & LEGAL RINTI cflgsnc?tkg
L,BAD INOPE, ABORT
CHARP#LYY 131 's 816 EnpUCH, 1S It Too B1G?
L.BA0 IYEP; ABORY,

PE IRETURN TD THE CALLER,

THig oUIPUTS tug CHARACTERS VIA &

‘JSR SCAB,QUIL]Y
'TWE GH&RAG¥£R8!

{SCAN} %D §408 _
{SCAN}s,DLAL0R jDOVBLE BUPFERED
Scak §RETURN

THE "GET AN EIGH} BIT OMARACTERTM RoUTIAE
Bog GFE =P ATEEE -wRE wcsSRgTET blel

tHi8 RoUTILE DIFPERS FROM THE pREVIQUS ROUTINES
IN THAT §Y WILL TAME SIX 81T CMARACTERS AND ASSEMBLE
THEM FOR YHE LOADER TO UBE, NOTE IMAT pROM YHIS POINT
ON NE Wlip SKITCH 10 THE LOADER OEFINIvIoNS oF THE
uiaxsfzns. THUS THE CHARACYTER I8 RETURNED N
REGISTER ¥ ,BYT® RATHER THsN CHAR !?flflufifl THEY ARE
PHYSICALLY THE SAMES,

pcafiiruzxgxanfilfi (62T A SIXBIT CMARACYER.
L,BYT =8P FSAVE 1T On THE STACK,
CINQEXIe ) JUPDATE INpEX TO NEXT ITEM call ARE #2)

GEY tanzzssnsfiaczuatzx FAnD DISPATECM ACCoRDING Tg THE InDEX.

GEvE1 PINOEXeZs ASSEMBLE FlRsY Eflxu
GETER BINDEXp4g 4SSEMBLE SECONDC
GETyS FINDEXeS) ASSEMELE IwimD nmu LAST CHAR

§In0EXs8) pESET INCEX YO © £2) AND RETRY,



SCROLLING FOM ROOTSTRAR FOR THE ¢T4o
nOGTOETPLY

ige2

1023

1004
1ges

1006
10e?
i0es

igeg

1010

1014
1g12

1013

1214
1p15

1016

Bodrrs 012703 ce0002

TYNEY] 166630
2046736

Pelyr2p
Potraz
g0era4

getyds
oé73e
ged732
Qpé 34
TIRAT

Po473?

10004
2p630p
206300
1043080

1n4316
106380

104446
p1260p
o208y

Poer4p
pRev42

1p21 gaflvda

Bé74¢
Boe79a

1924 gg6792
pE7%4
Q0e7%
apér8p
QReE742
Boé7é64
2ReTAg
20é77%p

RPoazng
08300

16300

106104
1p630p

1p6104
16300

106424

1p6309p
106404
P10430

Re2604

Pog2a7

T TRAL]
Jee774

Jeér76
2¢10%0
geyon;
ggrp04
geyeoe
2evoio

Qo610p

106100
Gpbpoa
io6p@02

PPl
19600p
PeB8926
200207

1845

1246

1855

SCROLLING RO BOOTSYRAP FOR THE GT4p
nnGTEET Ry THE LOADER

1%

19887

10%8
10%9¢

1060

1g6e

1262

1263

CERN ¥

aevode

012737 4173000 007040

CoPp0sy

gereaz
éev0aq

192 zn;flaa 109300
1873 327032 291373

22%034 @p4r3y

204737
fliflzflz
162702
Ba27e2
201433

P24737
P12p04

PaBpas

Ppér37 167144

167114

227040 167126

op2e04

Qooeoe

167126
Bev0da

1086 BE906¢
der072

ge%07%4
geveve

Ppay3y

Peoapae

135708
LTIRIN

167114

027100 0p4337 (66652
Ber184 175 192
229106 QRpo6de

229110 110224
Be%112 200765

Be914¢
829130
geyi22
Peri2a

Padz3?

Belpas

ep3302
Cad20Y

166664

1129 Q27134 Opd4737 167114

MACYL1,624 zs-uov.vs

CoMMUNTCATEONS AND MISE, SUPPORY ROUTINES

GETB4

GET8Y

GET82)

GET8I}

MACY14,624 235aNOVe7d 32159 PAGE 1a=44

MOV

| 
B
 
A
T
 
I
 
X
C
 
O

#2, INDEY

168000

tsp't,L py?y

;

L

O
»
 
=

B

L
.

[
e
 
T

0

Y

A

’

al
 

G
 
Q
I
 
D
B
 
R
,
 
S
 
o

-
~
 
—
 

-
5
 
e

EGrLavy
P14y HOLO~

X
T
I
X
T
C
I
 

T
 
X
C
O
C
C

:
§

k
]

(
e
}

+SBYTL THE LOADER
£1PAG

LoADER? MgV

L.kD2}

L.EOY1

L.BAD)

L.GD4y

" LePTRY

JSR
BGE
1878
8eq

JSR
«BYTE
BR

Move
BR

vSR
ADD
DEC

RYS

L.OWRDY JgR

THE LpABER
Bog TaRRew

#D13TopaJMpADD=2

INBEX

L,CRSM

Pc.vaTnzaémaac

ung

PC:hiPTRIL6D000

PC,Lh¢GwRDI% 620020
L.BYT:L.BO
44 ¥BC

'2& Vfic

PO. gswansaamnnn
1k g ADR

POcLVPTE!lbflflflfl

CREM

u93

scah?ouluxwlzesznn
;000

PREJTRT

LeBYT,(L ADR)®
L kB3

pC,GEY8| 160000
L, evr LaCKSM
Y-
PC

PCibIpTRILO000R

30159 RAGE 4210

JYWE FOURTM INBEX 1§ THE sAME Ag YME Flagy
JINDEX, JUST REPET 1T AND FalLl THROUGH,

16eY AN?YHKR OMARACYER NOW,EIERV PCR NEXY TIME THWROUGH,
?N ew:vAgF:; MoSY B!Tgtog

T CHAR ) Now MER NT nxvg THE
B ouanAcI R WITW THE SIX
M TME OWARACY

R
B

FY
X

'RO 5 ON THE
18¢ CHARAGTER {8 NOW ASSKM!LlD.
b USER

N

‘
!
-
"
&
N
 
=
3
3

RETURN [T YO TWE
Wik SWAL RETYRN Yo HlnuE

n;uc SEC Nb cHAnAQTEnE CREAIED1TE ¢ R{G REVIOUS caanncvzfl
JAND THE roUn MIDO & Bx?s Or YHE PRESENT
18 BlY cMARACTER,
IWg WiLL CREATE ?HE NEW 8 BiY

N e 8%2‘2"::, i e Ve over THM NT VE [ 4
lAgQNER THE END, bl MOVE 0
JONE MO
nngnt.

N B £ LA OHARACTKR WE RECEIVE
JANO RETURN 10 THE CALLE ECETVED,

IPINAL ONARACTER IS EASY,JUBT A
lsanflut MERGER Qr LEFT Tup ai’ or
IPREVIOUS vALUE N!TH RiGWT siX B17YS
1QF LAST (4TH) OWARACTER RECEIVED,

AND WE ARE DONE,
:3NALLY TMROMW ANAY 8TACK,
N

)

)

JAND RETURN 10 INME GAL ER,

Istor ¥HE 6740 By INGERYING 4 "Dlgvgpn IN THE L!

JRESET THE 8 BIT ASSEMBLER 78 THE Flmgr GMAR

lGLEAn THE OHflnggP
IGETA BYTE NOW
i18 17 A ONE (KEARER)?
INO+ WALT FOR THE oNE,

IYES, 8KIpP OVER THE NEXT CHARACTER Ngw,

JAgSEMBLE A wORD Noy,
IMOVE OVER Y0 THE :COUNTER,
IREOVCE 10 ACTUAL 1DATA counr.
JANY DATA ATALb7
INB, HUQ NSSQNELE WoR

3 A DATA WORD NOW
1AND vuxs MUST BCTHE PIRST ADDRESS, ‘

:2::A EVT! of DATA Now,

)
anw. couN!En 19 MINUS, BMECK CHECKSUM,
JCHECKBUM 600D, GRY NEXT COMMAND

1BAD LoAD !Nronfl Hos?
ISEND AL TMOOE
JANO RESYART YNS DISRLAY,

JINSERY BY$E INTp MEMDRY
JAND GRT TuE NEAT EvTET "

JAGSEMBLE AN 8 Blr CHARACYER NoW
JUPDATE THE GHEGKSLMN ,T TER NoW
JOECREMENT THE gunnAcTzR COUNTER,
JAND RETURN 10 THE CALLER NoW,

JAgSEMBLE A wonrQ, Flrgy GEY A CHARAGYER



SCROLLFNG ROM ROOTSTRAP FOR THE GT4p
nnGTCRTPLe THE LDADER

1118 087132 ©18g4s

1111 BE713¢ 204737 167114
1112 an;14u 2e0309
1113 92%142 @s52¢00

1114 227144 00287y
1115

iiie

1117

i118 V _

1119 227145 H04737 167126

1120 ©8%132 010946 “
1121 85?1!4 4737 167114

1122 Bg¥16p 10%70%

1123 007162 0g1344
1124

1125 027104 Q04337 166632
1126 @€717%0 173 107
1129 ,

1428 227172 032716 002001

1129 @2%17¢ 0Qoil404

1434
1134 22Y28p ©Opledg
1132
1433 QggY282 Qp0413s

1134

1435

$13s

13%7

11238

1139

1340

1141

1142

1143

1444

1445

1346

1447

1148

1149

115¢

SEROLLING BOM BoOTSTRAP For THE Gtdg
noGTEBTPLY THE Sglr ves?

1151

1182
1183

11%4

1155 ip8ace

11%¢ 1pdp0p

1157 110@0p
1158 114000

1459 12000p
1169 1240069

1161 138000
1162
1363 fg200a

1164 2g2208

1165 Pezate
1466 2g260e

11é7 ég3c8p

1168 2a320g

1169 283480
1478 Eglsle
1171 ]

1i72 Bgde8p

1373 Badsd4g

$474 GgBa2p

1175 CoBgie

ii76

1177 feBgiq

1178 Bagglts

1179 Gglgdg

iieg Sagaey
iies

is8z i40eCe
1383 i64g8g
iig4 i78¢gig

iies 1734890
iiee
1187 Sa8xf¥g

iies Sada20g

isae Gadgd

iigy Sotabg
1191 2gtave

iisg
1593

1394 ivdafp

1198
13%6 Sgde8p

it97 Selgbs
il9s oeiz7y

$iee 88137y
i2gp é28a8g

i2¢€s Sa20a8g
i2e2 617600
1203 268g7y
12¢4 2c818g

MACY11,624 25sNOVe?3 3103199 PAgGE 1212

MOV LeByTyo§SP)
JSR PC,byPTR1 160000
SHAD L,BYT
B1S (SP1%,L4BYT
RTS PC

L.JuPl JSR PCohIGWRD] 168020
MOY L,8YT,={sP)}

JSR PC,hiPTBIi6p000
TSTB L.G“SH

BNE L,BAD

JSR SCANPQUT IT) 160000

+BYTE ALTFODoIc
By?Y #1,§9p)
8ED L, JNPY

L.HALTy HALTY

L.JMPLs JMP o(8P)e

1§BTT. THE SELF TES?

+PAGE

JAND SavE IT,

JAND TWEN GET ANOTHER pNE,
JAND THEN REASSEMHBLE TME MESS,
IN]TH THE FEARSOME PONWER oF YTHE 14,
JAND RETURN T0 TME CALLER,

) JALL DonNE wITH THE LgAD. ASSELBLE

ITHE SPARTING ADDRESS NOW,
JAND DON'T FORGET TO GWECKSUM IT,

JA BAD CWECKSUM, ALL IS EVIL,

1Gp0D CHkSLMs INFORM HOST
INITH ALTMOD G

100 WE WANY 7O START EXECUTyoNT
IYES, AWAY WE 6O,

',i NO’. HAL?.

}1# GO, THEN GO ALREADy, WMEEEE]

MACYL1,624 2BenNOys?3 30189 pAGE 12e43

iTHIS 1S Gt4P BUICK YEST

CHARE4 99200
SHORTYE1 24000

LONGVay 402000
POINTS114000
CRAPHX®¢ 20800

GRAPHY®4 24000

RELATVEg 30008

NToa28p0

[NT182208
INT292400
InT3I52680

nNT4z30g0
INTSE3200

nvongqee
inT723620

LpOFF=ig®

LPONRLAS

sLKCFreza

gLKON=8g

LiNEDad

LINES=D

i.INEZ2a6
LINES=T

DJHPEL6BRE8

DNOPE1 84608
STATSABL70008
0STOP=173488

LPLITES3SE

LpDARKS 288
ITALB=Ag
ITAL1=lg

S¥NoNeR

SPATSRRL 74008

fuCre=q00
iNTX=4B90Q
HAXXEL777
HAXYSL3T7?

HiNUSKe20580
niNuSYenINUSX
MAXSX=g7680
nAKSYsZ7
nglSUYeL0Q

IGIVES QUleX VISUAL TEs?
J0f CONDITYION OF MACMINE

INITHOUT READING In D1aAG,

JBRIGHEIEST

ISTOP INTERRUPT

ittaLlES OFF
je On
i8vnC on

ILgAD GmApH :ch
IINTENRIPY 81
IBIGGERT X VECTOR
18§cGEST Y vecrom
$TNE MiNUS 817

Il!@gfifl? 5 in SQURTY!G
) L

ININUS BgT FoR ¥ pn SHoRTVEC



SCROLLYNG ROM B00TSTRAP FOR THE GT4p
nnGTeRTRLY

12¢5

12¢¢6

12¢7

12¢8

12¢9
1210

1211

1212

1213
1214

gev2d4

werase

gev2%4
ReYass
gev22e

eer232
227224

221223,

2er23%p
Be7232
229234

gerads
gevr24p
2eya42

T AFLY
wel246
éer2%0

gev292

2evr29%4
@e%2%¢
gev260
2e%2462
wey26a
gey24¢
ge727%p
QeY272

gn 274
Z72%

22380
geyIe2

d293mq
geh3mg
22%34p

pey3s2
929344
229336

ge932p
¥e?332
ARD
2?32

22133p
0eY332
ger334

THE SELF TEST

42737 167214

a0any

1140292
080000

231377

112074
B4l1777
Pdololp

112408
PadosR

P24377

113006

B61777

2p0oPe

113407

R40000

Pei3?7

114028292
Petanp
2a0520

lod20¢

052677

¥ LYY
237673
127200
277777

1o76Q0
287777

1140080

Pei400

dp2s0p

133030
257677

077677

277777
287777

114000
P40
Qo400

174429

144000

poi0dp

Rp2200

172000

SCROLLING MoM BOOTSTRAP FQR THE G140
noGTDETPLL

1259

lze0
1264

1262

1243

1264

1245
1266

1267
1268

1269

1272

1274

1272
1273

1274

1275
1276

28933

ggY 340
@eY3e2

@gy3dg

PeY34¢
é273%

82y382

Pr73%4
gey38g

“e33so

pe3362
929364
@eY34¢
929372
eev372

229374
22%37%¢

THE Sglr TES?

120000
Pe10810
0a1z%z
Poia38

Paig4o

LR LT

1140090
Oeiole

Pel2%0

1240002
Pelo20

fo1030
Boinég

PainSe

T ENLY

140000

1647244

MACY111624

FiLE®)

MOV sr1LER1360000,GT40pC

25«N0ye?d 12199 PAQE 12e44

ISYARY THE GT40
WALY JAND WALY

:oxnvtagnor! IPOINTwmgNVSTALE

MAXY

LONGY ! INTOLLINEQ )DpAW ¢0P LINE
INTXIMAXX

0

NGVIINTR2L L INES |
&3vx . JORAW LINE TO RJGHY
MINUSXIMAXY

LONGVIINT4LLINER
INTX MINUSXMAXY jORAW B0TTOM LINE
0

&QNGVI!NTQ{LINEQ

NTX
MAXY JORAW LINE TO LEFT

POIN?
«0
500
SHORTVIINTY

37677 jeye¥
SHORTVIINTI

77677 Jayny
SHORTVIINTS
77777 joyny
SHORYVIINTY
57977 yuxey

POINT
1400
500

RELATVIINT@]BLKQN
57677 JeyeY

77677 JageV
77777 ey
87777 joyey

PoINT
agp
100

SYATSBIINCRe20 ITRY GrApN MgDES
POINY
1008
200

MACY41,624 2BeNQy=?23 $01%9 PRAgL 12w48

GRAPHX

240
ofo

1930

10849
“0%0

Dump
FILEG! 160009

+SBTTL PARER TAPE BoOT



ScROLLING FOM §OOYSTR,P FOR THE cT4g
PAPER ftapE BoQTnoéreaTpit

1282

1283

1284
1285

1286

1289 0g%408g
1299 @ev484
12914 gg;4&g
1292 Be74%4

1293 @eY4ls
1294 Qey4?2
1295 207434
1296 €2743¢

1297 @geY43p
1298 @87432

1299 #2743¢

13c1 Bev4dp
1302 aev4d

1323 227444
13g4 227446
13es @e¥4%¢
136 82949;
13¢7 2074%4
13e8 De2Y4ép
1329 229482
131p w2;466

1311 2%47p
1312 Q@472

1316 Be2¥474

1317 @2747¢

SCROLLTING ROM HOOTSTRAP FOR THE GT4g
nbeIee Rl

1322

1327 ¢e%Seg
1328 @g£9564

1329 Qe758¢
133 {ey5tp

1331 @0E¥5%¢
1332 42¥53¢

1334 Beys22
1335 227534

1345 Bpe953s

1341 gev542

1343 4e15%

id4a 827532

1346 &@;554

1347 @e¥5%¢
i34 ge¥56p

138 geis6s

1352 £29864

1384 @£e%758¢

13% ©eI57g
1357 €29574
1358 @e¥5%¢

iJé1

1775%¢g

177560

012704

P42702

p12503
Pi0712

g1270¢

14304
205714
1007758

pi0yi2
012726

P10444

B4D62y

210131

114092
2e5214
129744

100376
1164142
Pe%2114

120229
Pplilée

10%222

Cod142

177849

177589

160000

Gean04

169500

op0a24

eopa24

epan02

68373

MACY11,624 254NOVL23 39139

]
i PAPER TApE Bop7

Pagt 43

Hsn=177550 jH1GH gpEED READER ADDRESS
LSR=17756¢ ILONW SPEED READER ADDREYS
i +xORIGINe14p0

i

P¥BoOTY MoV t:opflnflnnt ;s:r MEMORY CHECK LGsvs
MOV TRAP ADDRESS {S L6C,
MOV oggv.axlbolug;RS POINTER To o:vtfls Aooa;sszs

MOV PC pRESET Tnar ABDRESS IN LOC
, MOV #24 STACK SET UP AT sntchL Aouncss

DEVLL MOV -(flii L | GET Oevice AQ?fl
TST CHECK AVAi% BiLITY of OEVIGfi
BM! Oeva CHECK DEVICE POR PRRORS
MoV PCyP#R2 RESEY TRAP ADORESS AT LOG, ¢
MOV #24,Sp 1SPECIAL ADDRESS USED A NASK LATER
MoV R4 ¢w(R3) {?o Mgn anlREADER STATUS .ADDRESS

j18 MOVE

8,C SP.Rd ISET R4sX7932,4A8K IN SPn24
Mév Ry 8RY STORE OWN ADDRESS fw POINTER

LOOPI MOV ’Rgafla GET BYTE POINTER
INC ENABLE READER

TsTh 'R4 TEgT DONE Bly
BPL 192 WAIT UNTIL RE oy
MOVB 2(R4),®R2 THEN PICK 1T u? AND STORE T
InC ®Re iBUMP poINTER
CMPB R2,8370 :svuaea JUMP OPFSETY
BNE LOoR iNOT YET
INCB tRzé* {YES A L% DaNE
JMP “ (R3] 160 EXECUTE AS BRANCH

i
i DEVICE ADDRESSES FOLLOW = DO Not OWANGE THE ORDER

i
DEV1 LSR

HSR

iLoW SPEED READER
JHIGH SPEER READER

CASSETTE BOOY

+SBTT, CASHETTE BOOY

MACY$14:624 25oNOVa}d 32159 PAGE 315

!
i CASSEYTE BooT

177s50g

212909
ga5pio
018784

8627y
g427062

142483

1:1214p
ipPes

130349
Bplzre
185282

1a0372

116512
1208337

egi767

Ggdgla
GpB758

Babyig
138774

2a%aby

847448

B32445%

112824

Sotatp
167588

Bgdzdn

17508

sasa>52
20375

sesand
aeea0s

Acs°1779au iTA=44 CONTROL AnD B9ATUS :REGIgTER
.aonxc!N*zsg

ASOOY! BTAGS,Rp
% (RO} iSELECY UNIT %8

RESS MOV PC.R1 JUSE FOR PjC
A STABLE=, RS JRY HOLDS ADOR, OF COMMAND TABLE

MOV #3?P:R2 iMEMORY PTR. AND DATA PLAG
. MovR (R1]%,R} s TESY BITS
[

LOOPLS Hovs (Ri}+,(Ra} iCOMMAND FROM YABLE Y0 TAGS
. Bui Oong JWHEN COMMAND GODE NEG. ¢ eviTY
LooP2s axvn R3,1RB) 1TEST READY ANG ToREQ B]TS IN vaAQS

.. BER Look2 FLOOP 'YIL SOMETWING COMES UP
" InGS R2 ADYANGE nzu RY POINTER

K1 LOGRL I¥ MENUS, TRY uzxv GOHflANB
MOVB 2¢Rg !, (R2} READ DATA INTE MEMOR
CuPB R3I¢B00 FIRSY BYTE READ sHpu 6 8E '24p¢
BEQ Loge2 BIF Qyies so Rzaa auafiuga:exvg

STOP! HWALT HALT ON ERRO
* BR RES iRESTART On cam?:uufi
§

DONES TgY (Rel JCHECK FOR ERRQR
8m? sTop QHfi%? N K!RQR

. CLR BC JMP asgt
P

TABLE; WORD 17648 ssBTTE 248} READveyepEg,
§.BYTE 371 ILBB«ReaADY«GQ

+HORD 2440 n.aff; 15 SF@+G0
1.,BYTE 3§ ngnuafio

«WORD 112824 :.avvs a‘, READe}

1'BYTE 224) Rt nttfinsaa.c.vaaaz
+ HORD 2,8 i THERE ARE P!LLfifl WOR
+HORD TABDOTI3e008g IPGHER Up vzevofl AnD PRIORITY
«WORD 348 i

MRii=0B BpOTeSBYTL



CROLLvNG ROM ROOYSTRAP FOR THE GT4p
AbGTEB Py

1363

1364
1365

1366
1367

SCROLLFNG 'BOM ROOygyRAP. POR ¢HE Grég

geyrede
ereds
ger604
ger6fe

geYeio

¢RY6%2
g276%4
2276168

LIANYY
gey682
027624

Hfi;636
gey63p
geredy

@ey634

ger63e6

go)edp
dev64;
023644

22644

é2%6%0
apY6%2

Pev6%4
2276%¢
A NY Y

peY663
02644
8276484
flg’b7g

g27672
d2%674
@2;376

g

829752
$2Y704

Lay706
gevy71e

Q87732

02714

nnéToB R

1417

1418

1419

1422

1421
1422

1423

1424

1425

1426
1429

1428

1429

ger74s

Bevrap
ggr73az

227734

ge?72e
287730
29732
fla?734
ug¥736

B2Y7%4

ge97%¢

deYr76g
221742
Bev764
2277486
229770

2e%77;
22?774

228Y77%¢

MRy4~DB BODT

g10702

D045

177462
Povio0os

210702

Pod4ds

177406
Bolpos

10902

Padaly

177344
Pa0aes

Bodpe3
100000

P24p00

P10762

Pol4i0
172524

260003

Pedped
Ped2de

1a0009

P10702
00423

176716

gadoos
010200

Pe5720
212014
205314
RaSy2e

P12044¢

3144
PaL776
Pa%72¢

23lgds
221406

Qo112

167600

MRi1=p8 BOOT

Gop340

910702
Ppnady

177450

Patols

P4¢200

005726
]

fi129g1
P1igdy

032711
201775
o079y

aSpdy

Cotafg

167640
Pol3zde
167720
Bofs4p
167654
Polz4ep
167620

Polz4p

17%000

100200

MACY14,624 25eNOVw?3 32799 PAGE 36

jMR11-88 BULK STORARE PROGRAM LOADER LISTING

.

RP31Y

RKSL)

Tcitl

tmill

RpiLl

TAPES)

AGAIN}|

RFVEC]

+s0RIGINOLEYD

MOV RC,R2
BR QTHER

%77662

MOV PCiRZ
BR OTHMER

%77406

MOV PCIR2
B8R TAPES

;77344

4003

100000
24000

Mov pCiR2
BR TAPES

172824

Sppp3
6p044
g0@

ipooe®

Mov pCiR2
BR OTHER

176746

RFL41160002

JKEEP TRACK OF ORPGIN

iPIXED WEAD DIBK (296 KW)

iMOVING HEAD DigK {CARTRIOGE

JADDRESS OF WORD CoUNT
iLAST COMMAND
{FIRSTY GDMMAND
J0ONE MABK
JERROR MASK

iADDRESS OF BYTE COUNT
ILASY COMMAND
QP!RST OOQNAND

lERflOR MASK

iMOVING WEAD DISK (PACK)

(UET THE ABDRESS Or THE BRANCH

pRo TO POINT AT LAST COMMAND
1GEY TWHE WORD QOUNT ADORESS”
ISET Up 'Q' ADVANC! 4 ntcono
iMOVE RP FIRSY @OMMAND

IGOMMAND WORD %0 COMMAND REG,
JLOOK PFOR BONE IND cAvofls
4go~t SET, TRY AQA

ONE PIRSY connANuo oWECK FOR ERROR
lLOOK POR 8ET ERROR Bl78

0 CRRORS = TAY Tus READ
.acaun FOR ERRORY

IRPLY pONER UP VECTOR

MACYL1,624 25eNOyu?d 01%9 PAGE 16wy

RCSLI

OTHER])

RKYEC,

RCVEC,

RPVEC,

TCVEC)

348

Mov pCiR2

R OTHER
1774!9

E
V R2,Re

?87 (D)

MOV (2)e4RY
Mov #-lflflfl.gli
MOV (@),=(}
81y flaguzaacta’

BM] AGAIN
CLR RC

?

RKid1y16000¢
40

REL4g100000
4

P&i::ooflma

;cxz;aacaza

JPINED WEAB DlgK (géxu)

zADRS OF WpRD cOUNt tconnn50¢¥;
COMMAND WORD (%) 18 THE RESE!

Rg 10 noxuv A? WORD COUNT ADRS
POINT TO ADDRESS
WORD oouu* Aonfigss 10 R4
LOAD Hgng u
COMMAND Yo COWMAND REGISTER
outcx FOR ERROR OE OONE
1F NEITHER, K:tp oox!ua
TERROR, TRY AGA]

iPILLER
1Lt jRK POMEN UP VECTOR

jReé POWER .UP VEGTQR

JRP POWER UP VEGTOR

1TEL1 ROWER UP VEQTOR

+SBYTTL ROM VERSION ¢ VA_UES
'+PAGE



SgROLLTNG ROM g0OTSTRAP FOR THE GT4p MACY11,624 254N0V,13 1p1%9 PagE 16.2
niGTo8 ptl RgM VErgioN 4 VaALUES

1447 +DgABL AMA
4

i:Gg 1DATA PATYERN 3T0RED IN ¢HE G140 BOOTSeRAP vERglION 2
]

%:5? i sasenonanesd THIS §5 A IMAGE LISTING OF THE GT40 <yT40> ROOTITRAP esnnsonee
5 e

%25% g THE DATA 1S A MIRROR [MAGE OF THAT [N YHE gOOTITRAP 48
1454 B ONLY THE ADQRESS FIE,D ls CMANGED
45 i )

%452 18oQTVY.S89 B/s2/72 <SPECIALY
2257

2g

14%¢ i Vred8 BooTSIRAP LoADER: vERSIgn 80%: RELEASE RE1, B/2/72
1660 . , “
1461 ) COpYRiIGHT 1!?2-BlGivAL EgulpMENT CORpORATION,
1462 i 146 MAIN STREET
1463 3 MAYNARD, MASSACMUSSEYTS
id64 [ 85734
1465

1466 
.

1467 i WRITTEN BY 'JACK BURNESS: SENIQR BYSTEMS ARCHITROT]
1468

1469

121@

1471 ‘

1472 i THIS ROUTINE I8 INTENDED To BE LOABED In TWE RoM PoRTIgN oF THE VT=é0,

1473
1474

1475 i RECISTER OEZEINITIONS)
1476
1477 Be0a0s ROe%P

1478 fo8asy RisX4

1479 eaBoB2 R28%2
1489 fofe03 RIsX3
1481 Podada RéB%4

1482 go000s R5EXS

1483 dodale R6BXE

1484 Boop0y R7SXY
1485

1486 PoBeds SpER6
1487 Gakasy PCERY
1488
1489 fadge RET4{aR0 IRETURN OF YALUE REGISTER,
149¢ a0y INPgaRY JARGUMENT #OR cALLtD FUNETION
1491 fp0p22 INP2gR2 JSECOND ARGUMENT
1492 PETLLE] WORKL®R3 IF{RST WOR azaigx:a.
1493 PE0304 WORKauR4 }SECOND WORKING REGISTER,
ldg4 Popees SCRigR3 JSARATEN REGISTER,
1495

1496 SoCony LOKSMEHORKY JOVERLAPPING DEFINITIONS FOR LOADER PoRTION,
1497 CELETE) LBYTaRETL
1498 Pplp0g LBCESCR
1499 2popdy LADRsINPY
1909

SCROLLING §OM BOOYSTRAP FOR ?HE Gtde MACY14,624 25eNOye?3 10459 PAQGE 16+3
nnGTo8 TP RoM VERSION 4 ValLUES

1%¢4

1%5¢2

1523
1504 034980 CorENDRI6RRE IPIRST LaCATIQN of NgN=CaRE,

iges 1662080 ROMORGR1 66280 | HKWERE rgs‘flug PROGRAM suouLa GO,
g6

1807 B LT STARTX=0 INNERE To 8TARY Ditp AYING TuE X PoSITIonSe
%gaa Pai3ee STARTYe4 340 JWHERE 70 gTaR? otSPtAvlus THE Y,

£9

1518
1514 222800 V?Gflpcit7zfll$-l!aaflfi §VT49 pRQGRAM GOUNTER,

1812 227549 KBD1ss2?73 ITEY INPYT STATUS,
1843 025844 ?1fioagag§14 IROP=1g OUTPUT grxivs,
igi; 928442 P1018u286408 IRBP=18 INpUTY STATLS,

1816 29342 KBOiBaXBD 1892 JT¢Y INPUT BUFFER,

1517 228812 PipinsPiB]19¢2 jPEP=18 INPUT GHARACTER,
igig 828646 . Pip08=P580842 IPAP=lg OUTPUT BUFFLER,

1529

1521 B487%6 »i0 oscgasngazwaeaaz ua;gs;;a Yo BE SENT TQ THE pDpey
1522 845772 ?13?55' §INPUT cnaakcre PROM 12 PLUS ONE Savg OHARACYER
iggi 8153y7g s?xsarspiass-zsiaann JIFERST LOCATION OF STACK,

i%2s
;gg: 140289 JHPD1Se160080 ITRE V=40 D1SPLAY JUmp INSTRUCTION,

1528

§§§9 2p8924 PHRPAL224 JRgWER FAIL RESTART LOCATION.
g

1534
1832
1533
1534

153%

1538

1537
1538

539

1849

1544 816023 + 314888 :
igzg i 2 sROMORG 3SeT THE ORIGIN NOwitly

1544
1545
1548
1547

1543

1%49

1%3g @1le8p 012703 000026 STARTA} Mgy epunFaAL*2,3Ca] IpicK yp Pg!nT!R zo Pelfs STATUS.
1551 d1éoMs 0gS5gis cLr ascity ICLEAR 17 gUT10 8SURE,
ig:z 21¢08¢ 010745 MoV PG, e{SCRY) ISET UP THE ngsT;nv LOCATION,

3 .

15%4 3188%c ©Da0993 RESEY IRESEY THME Bys,
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SEROLLING BOM ROOySyRAP FOR tHE Grdn MAOYli,624 25eNOye?3 32159 PAGE 36e4
nBGTOE P ROM VERSION § VaLUES

15955 ,

R R A U o e i LS TR ey1857 Qidele 0127 -4 ..

1589
1;60

1961 . .
1562 Q1834 Q12706 0189770 RSTRT} go: :§;=8R?asr :g:é‘glA;g:tggtgnflkgzé

1563 ¢itodp 005004 MGV .ano;s.;nwg IPLACEA DI8PLAY JUMP INSTRUCTION IN o REGISTER,
b364 U1glle Da2702 160000 i IMOVE 1T To LOCATION o)

yi # n G# 59@00 (LADR) JMOVE ADORESS poINTER INTQ 2
R A 4444 nv .S&Rriu.i.LADR' - /SET UP WHERE WE WICL STORE OHARAGTERS,
1oe] Siisty oosnns CLR IPREPARE,To INSERT A dER0 CARACTER,
1569 ©16082 04767 0pppa22 JSR pc»DOOHfiR SR1870 Q16246 ©a5p6y 003706 CLR T4gPC EEAR THE o?snLAY PROGRAM COUNTER AND START,
5y1 .

%5;2 214072 0Op4ar87 0002180 MAWOR) JSR PCyRTCHR 1GY A CHARACTER NOMW,
1373 ¢140%6 000240 NoP
1574 fimgigfl goga:g :g;
1575 218182 2o .1575 Q16194 0123‘6 166872 MOV #MAYOR*450000,=(8P) JINSERY IN DISpLAY BUPFER NOW,

1577
~ S0 )0t CURREN? BUUFER POSITION NOW

1875 2ititp B101%3 DotHARY Bt %;ggl)¢?%sckgit JBYRASS GURRENT DESPLAY JUMPL
1oa Uigile gaoas GLR (5 GLEAR FUTURE ADDHESS FOR uNe,
el 114 MoV 1anetscntli #é?g’envysn;gn¢av Jgnr WHILE WE REPLACE GURREN

; ) A AY WU

1352 d1)120 Pogosl SR (hagh) INQH REPLAGE CURREhT O18PLAY JUMP BY THE cMARACT
ey Diigd foped Bls ngzgy(Langat 11915 DONE THIS WAY TO WASTE2 CYCLES,

thes ditas oi00es MOV INRgH(LADR) iTe Aolo tiuike PROBLEE Witk THE Viéo,

1587

1868
1589

1890
1594
1992
1593

1594
1895
1598
1597

1568

1599

1600

1601

1602
189 Gy8 J PCsETSIX 16y Six 81416¢3 01t132 Dod74y 000124 LR aa% reiGp) JSAVE YHE cSARAYER NOW,

1624 d1t4ds B1%046 BR 3 H JBYPASS THE 8!
1252 %ifiifig ggg;g; Gr841 OLR lul? IRESET THE Mactg REGISTER NoW,

CREMENT WWERE 7¢ GO,1627 Q16144 0@5722 gTPB4y T8Y (INRZ) e JIN "
1608 (16146 066207 16625p ADD GYBIBeiYgpoa(INPR) ,PC IURDATE PG NO

SCROLLING FOM QOOTSTRAP FOR THE GT40 MAOY11,624 25sNOVE?3 §0159 PAgp 46e5
noGTOB P11 RoM VERSION 1 VaLUES

1629

1610 216192 Ggtope,
1611
1612 J1¢8492 Qpever 0200104 6810 J8R PC+ETSLY 1G¢ A CHARACTER pNQWo

1613 (1¢€19%¢ 0¢0p04 MOV RET3IWORKR ISAVE FOR A SECOND,

1614 (@1¢16p ppé3op ASL RET . |
1615 216162 0pe3dp AS| REY JSHIFT To LEPY OF BYYE

1616 @1é164 106300 ASLB RET3
1617 @1¢é186 106416 RoLB egp IPACK PHEM 1IN,
1618 0@1¢47g 4ip632p ASLB RETH
1619 Q16172 196416 ROLSB LEL JA GOOA @& giY THING,
1620 Q16174 042692 MOV (SP)*,RETL JRa® AND REYURN NOW,

1221 ¢1¢17%¢ Qo207 RTS PC
22

1623 Q1e20g Qp630p 69821 A§ RETY INQRET CASE., SNIFT 4
1624 216282 Qgé30e ASL RETS .

1625 wid2f8q 106382 ASLE REY
1626 Q1820%¢ 106504 ROLB WORK2
1627 @162i0 10630p ASLB RE?
1628 Q1212 106404 ROLB WORK2
16029 016234 106309 ASLB REY
1630 Q18246 106404 ROLB WORR2
1631 #1623 106300 ASLS RET
1632 Q108222 106404 ROLSB WORRZ
1633 Q18224 Py040p MOV Honuaaflsvk
1634 018226 042604 MOV tSPQO.NflR 2
1235 31828 ggo2a? RTS8

6

1637 @18282 0Cpé10p c¥8314 ROL RETS
1638 018234 Qo610 ROL RET3

1639 (18238 OQpbpng ROR WORKS

1640 4363eg Boeods RoR. worka1641 016242 Qpép0e »
1642 Q48244 106000 RORB REY IPENAL CMARACTER ASSEMBLED,
1443 16152‘5 2a%924 TS? (Spie IPUDGE STAEK,
1644 2% fo020y RYS PC JAND RETURN NOW,
1645
1646 216289 c¥érs = rel )puSH BERQ GonBitien 8a0k Into NEVEReNEVER | AND,

1647
1648 Q16292 0gog0p 'WORD GT8*GTHp

1649 Q162%4 0PoPp2s ' WORD GTaa-GTgP
1650 Q16286 0Qp2gse +WORD GTA)*GTEP

1681 12600 177770 'NORD GTEA"GTHP
1652
1653 ,
1654 21¢262 Qp4747 020 GTSIX) JSR PCoGTCHR
1655 016206 220027 000040 CmMP RET3 9840
1656 21272 0Qp2s4e BLY LBAQ
16%7 (Q21€274 020027 000437 CHP Rsfavmxgr
1658 01¢3% Q03143 BGY LBA
1659 (1¢392 0Qp02z07 RYS PC

1660
1664



SEROLLING FoH BOOTSTRAP

nneTeET

1643

1664

1665

1666

1s67
1668

1669

1670
1674

§672
1673
1674

175

1676

1677

678

679

1688

1684
ld4g2

1683

1684

1685

1686

1687

1688

1689

1699

1691

1692

1693
1694

1695

1698

1697

i69p

166¢

i7¢¢
i7es

17e¢2
17¢3

17¢4

i7e5S

1726

i7e7
17es8

i7¢¢
1744
17414

1742

1743

1744

1715
1716

ScROLLY
npGfpae

1747

1718

i71¢9
1728

17%¢

17ée

1762
1762

1763
i744

1785

1766

1767
1768

17¢9

1778

pis

w1830g

2163%¢

€163i2
21g3l,
61e3fln
g18382

#1832
5%932:
218332

#6334
W1634g

a1%342
g1634¢
#1E3%¢

639
418382
216340
163684

g16386
g183%7p

18372
3183%¢

Yk é8p

218482

d1€4d8¢
g1é4ig
318444
#18436
w1é4adg

R1843¢g
31€43¢

41843¢
218442

24¥43%¢

$184%4
216480

238482

d484dg

348472

sitdre

;us BoM a0

oR THE cT40

RoM VgRSioN 1 VatuEs

05726

@1270@

Psda767
Pa37ip
831774

Piiode

Ca5028
pa2rie

Psi764

822716
Oai761

p2271g
bpindy

P116d0

021027
obieds
621027

801458

811640
Pi2620

B2227
Pp1743

gp020%

2g%767
2plsic

igSy6y
180005

P167687

BeBaby

129767
120814
136745

812767

LEYST Y]

2a5767
261373

g1266+

1@8787

ig834e
116589

18772

280664

1776pg

800177

LTER A

068322

feg114

208064793

@#27370

607200

327354 ©07472
p27346

#11124

811129
gosesy ©11110

177726
227316

887138

987116

gg9112 829278

TSTRAP poR THE cTée
RoM VERSION 1 VsLUES

d1¢582 0352767 177488 029262
gi1énig S12747 0GoS897 087872

216535 0DgB209

@i853g
giés32
$ie53¢

816583
218534

21884g
filéfiéz
§16544

21653

241859,

2185%9¢
g1¢8%8z

21€588
€18578

31e37a

@185%¢

gi8&82

gilssg
B1868g

gitéle

gitesiz
fitele
gi1é6lp

21€624

Wiésde

Se%a83
842742
842788

Bg3p03
sagys?

ig%30g
831373

Sgdvaey

Beered
gs8p0s

162765
§2279%

Bgiq3y
Saer6y

giGgrs

Eg4767
fg2gis

ig®703
@178

8s270¢

102
fpérey

gg0167

isBa2y

Bafir63

172806
#8157%7g

#seara

#gsaed

égser2

G@6ea4

gaoen?2

828926

173
ggos1c

177218

MADY11,624 25=NQVe?3 101839 Pigg 16=6

GYCNP; TSTY

GTCHR| MoV

GYCHLS JSR

GYNP nov

CHECK} ;ST

CHECKL) TSTB
BPL
MOVE

KOV

CHECK2# $SR

CHECKIY TsTB

MACY11:624 2%sNOVeYS 18159 PAgp 16e7

218

MoV

CHECK4S RYS

LoADS CLm
N

LLQEE CuLR
od

kgfi&l JSR

LBADE MOy
¥

LLOes

(SP}*

!Ptllc-gaanfl;fltti

PC,GHECK
ORE]L

i17!v0R5?&
T

(SP{ioflin

®RE *"szz

'R511¢'$14
LOAQ

(spisorETY
(SR ,REYY
Ritév#xls
GTOHR

PC

Page
QHESKL

19K3

919Q009$003
PiapC

K8D}S
CHELK3

KBDiB,={SP)
#1,K801§

PC,EHECK
P16RC

cfitiflz
(sp O.F;BOB

P1818
Cfifiiafl

Pigi8,PigicC

8408,P30]C

s8y,2ip15

pC

L 8 A D E R

asy

S.LPTn
Lfig

hk;b’?fl

PCapONRD

LD
PCsk GH&Q

LBYIRLADR

!Gls!tn

LiLO
LCKpn
LOg

(PCieomEvl
i78;182

182472
Pcuiiwfixv
RSTR

LBylrcLADRYe

LLBY

ifigissn cjuPa
tfi QRT:S!

JURBDATE THE STACGK,

15T UP POINTER TO THE INPUT CHARACTER,

JANY CHARAETERS THERE?

jPUSH THE ocMAR ON THF STACK,

ICLEAR THE CWAR GOT | ;G NOW,
ICLEAR AWAY PARITY N(.

J1P REpQs BT ANOTHER

JALS0 JGNORE RUUDQYsu
IWAE 1T A nighn
INOPE
.:(PiREQE? IN GASL OF aABORY,

}

j1s 1 L
IYeP, LOAD”

INg¥ Op THE FOUGING,

J1P ALTMOOE, LOOP

lug WE WAN® TQ QUTRUTT

ING

INg Do. 18 TWE 39 'READY?
INgT QUITE'
11915 REAOY, SEND THE CHARACPER,
JAND THE SAVED CHARACTER,

JMEY: 1§ THE szaoaao READY?
INOPE, Ra Luck
JIYEP. SAVE THE cusaacfza NOW,

JAND REENABLE THE §annuflicgrtgxs DEVICE,

ilg THE OuspuT REACY?

§3# NOT, wWalt TiLL DONg,
JAND THMEN SEND OUTY THE CHARACTER,

j18 THE 4P TALKING TO NE,

INOPE, EX}%,
16F TRE CHARAGTER AOM,

JMAKE SURE 17,8 NOAE ZERO,

JREINITIALIZE COMMUNIGATION LINE,

JARD RETYRN.

iResty S FIng? 8 BT CMARACTIR,
JAND ALSO cLEVERLY 3YO0p THE VY48,
[RESET $TAeK POInNTER Now,

!th&n THE CHECKgUy
3167 &4 BYTE NOWY

Iii 3T NE?
o WALY ANNILE

iYEP, &7 flglf CHARACTER,

;TEE fl@fifi?fil KOk,
IGHG? aFF gXTRA STLFF,
INpLLY
E?t?a MUSY8BF END,
INePE, GY ?HE Aunngss

tAND REMEMBER POR'CLD TIMES SAKE,

A BYTE CDATA)
BALL OONE wivW TRE GG@NT:RQ
!v:r. G000 CHECK JLM

ingPE: LOAD ERROR,

1 SEND Oyy ¢OME CNARACTERS NOUW.

IBCTRL BADw
IUgAD CTRAL®

jPLACE TWE ByTE [N CORE,

JCF ANGTMER ONE.



ScROLLING FOM BOOTSTR,AP FOR THE GT42
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1771

1772
1993

1774

1775
1776
1777

778
779

1780

1810

1814

1813

16814

1845

1816

1817

lg1g

1819

1829

1824
1822

1823

1824

SCRQLL
nOGTOB

1825

1826

1827
1828

1829

183¢

1831

1832

1833
1834

1835

1836

1837

1838
1839

1849

1841
1842

1843
1844

1845
1846

1647

1848
1849

18%¢
1454

1882

1853
1g%4

1855

"P1y

C1¢630

71€634
016636
V18642

g18644

18644

016692
i!b!d
1664¢

£16682

18684

216666

€1867%2
p18624
21678p

e1€782
gia N4

16732
d1€7%2

16714

218736
{16722
P1€724

«18726

21673p
d1€734

18749
A1é742

d1674¢

@1¢7%2

414792
wit734

ING ROM BOOTSTRAP POR TME GT40
RoM VERSION & VaLUES.Pig

@ie7%¢

g16749
giévé2
#1764

@13706
a1€77
236793
$1€7%4
G1¥877¢

Ppa767

P03
P42y0p
Po5308

o022y

Ppd7647

B40a46
Pp4767
Poe0300

2526002

PQon20?

Radr67

B18pde
gw‘?fi,

5783
Ppi1342

232914
Pai406

212709

107

Bod767

Gploe
Pe@776

P02136

Ped7éy

BoB767
Ppl3y?3

210067

ip5a0p

e300
Ppilag
o207

170256

115124
2olole
goizen
100082

le0g0e
Polule

LTELL

L P

CLETTX

177276

199400

177786

17775¢

177754

17773p

LLLLE!

175

gpaoReé

177446
227036

028630

MACY11|624

LPTRI

EGNRD‘

LJdmpl

LJHPL

sENDITY

MACYL14,624

-
 
—

 
e
t
y

DISPRGH

WSR

JSR
78T
BNE

MOV

CERB
SWAB

BNE
RTS

+WORD

1 WORD
+WORD

'WORD
A WORD

s+WORD
1 WORD

+WORD

+WORD

+END

2%5=NOye?3

PC,GT8

LBYTVYLCESM

#177400,LBYT

b

PC,LPTR

LBYIsvamiEP)
PC‘LPTR

Lav;
(SPie,LBYT

Pe

PCohOWRD
LBYIdalSP)
PCkP TR
LOKYM
LBA
#1,199)

Loupd
PC%‘;RET&
S$id07

1074179
PC,IENDLY

1w2

*(SP)e

:c»g:ccs
10

SENQIT
RET&?P1Q0B
RETS

REY.
SENBlT
PC

12199 PAgE 16+-8

1Gt B BITS NOw,
JURDATE CHECKSUM
IGLEAN UP tHE BYTE NOW,
IUpDATE THE COUNTER,
jRETURN NOW,

jGY A CHWARACTER,
_ ISAVE POR o SECOND,
1GY ANOTHER CHARACTER,

INgW ABSEMBLE THE wQRD,
JAND RETURN WiTH A L& BITER,

16t A wWoRrQ
. ISAVE ON TWE STACK,
1GT A CHARETYER,

' BTRAMLITY
IYEPs WHAY CRAB,
Ilg 1T 0DO?

IYEPs STARY pROGRAV GOING NoW,
JTebl MOP={® WE'VE LOADED OK,
,"aTRL GOOD"

1"6000 CYRp"

JAND AyAy wE GO,

IPobk THE QUTPUT QEVICE NoW,
JOUTPUY CLEAR?
INGPE, LOOP AWKILE LONGER,

ISEND gUY vHE CHARACTER,
JCLEAR TWE BYTE,
JANO SWAR THEM NOW,

J1P NOY EQUAL, REPEAT,

25sNOVe?d 30159 PAgE $6e9

THIR 18 YHE INITIALIBING V94D pRGRAM WHIGM WILLJuml TO THE PROGRAN APYER ¥HE ROMER PAlL LCCATIONS
WHIGN WILL JUMP ¢0 RERD WHICH WILL JUMP pack g HERE,

178496

118324
STARTX

ILaAD BTATUS REGISYER FOR NoRMAL OPERATIoNS
JSET POINT MODE, "NORMALY,

)X COORDINATE
1Y COQRDINATE
JSET CHARAGTER MODE,
JTHEN JUMP TO THE 'POWERFAJL LOCAT]ON,
ITo DlaPAy USERS (CHARACTERS,



seROLLING ROH HOOTSTRLP FOR THE GT4p

noGcTeEg”TM

AGAIN

nLKOFF

cHARA

rHECKS

cGUNTR

NEVY
nisYep

Nni.1108

nONE

nsYoep

eNCCCR

FFLOCP

GETCHR

GETSIX
GET82
GRAPRY

GTCHR

GCT40PC

GT8T8
T84

1CNT
INDEX

INSRYL

INTY
INTH
17AL4

kBDIS

iBYY
1 FOUND

i INEg
i JMPY

{ 0AD
1 Q0Py

' POFF

I +ADR
|5CKSM

{ PR

MAXX

MINUSY

NORMAL

ORIGIN

ngAA

PRESTR

PRG1A

PRGY

PWRFAL
P42QR

RC1s

RETURN

RKVECD

RPVEC

R§
RS

P11

ger742

s gépngm
giy@as

216466

axetodps

ge7422
8 1734p0

s 175646

227954

s 173400

gteMza
226362
2e6%sa

086630
2Le740

e {54000
236306

s y72fgn
¢ 216250

2316%42

gl1944
exclddgn

gedpe
s 2l2a00
8 283200

s PLQ@gD

5 227%60

sxgtonpn

L6330
s 2L0@D8

216726
gi632m

ge7%29
v 200100

e%0lofpy
a%plofps

28732
ge7444

e 201779
8 2:00p0

gleaqn
s 1é6fign

gt2178

'1X-LYT)
2l1B44
ge1679

s 000854

8 225646

@E770

ge2¢3m
2e7740

gL7774

8%222%a¢
sx¢lgdpgs

SyMgOL TABLE

ALTMOD = 022175

BLKON = g0u?3@

CHECK P56482
CHECK4 P16516
CR 20s206

NISUMP s 160000

DUNP & 160000

DLy40S & 175614

DONFO B4 430
DUMP 084046

ERROR 601530
FILCN 201042

GETDL 086516
GEYA 904664
GETB3 208772
GTRBUSE (04424
GINP 246366

GY4BSR » {75002
GT8¢ U46452
HEADER BBs474

ICOUNT P02424
INPYy =x@0e@Q4
INSRTX 098g422
INT2 ® 822400
INT6 & Q03400
JMPADD & 2087912
LADR #x00@004
LCKSM =X202003
LFSUB PRs304
LINE2 = 2@@al06

LLD2 016532
LOADER @27012

LOOP2 07526
LPON & ORL46

L.BAD 2071008

L.GWRD @207126
LeLD2 eB70822

MAJOR 246972
MAXY & 084377

M7 002252

NOTHER 206042

OTHER par726
PC sx00alpy

PRGO 021034

PRG4B 284562

PRMTRS 084024

P4OIB = 25642
P4BOC = 248776
RELATV = 13000

RET4 =%p8p020

RK4¢1 207640
RPY{ - pB7654

R sxf@pglog
R& ex20p00¢

SCROLLING BO' g00TSTRAP PoR THE cTeg

nnGTeaTrLL

SCOPE o 1}4dge
SCOPEGC £8214%
SETLPL gléB74
SHORTY 8 §£48g8

STARY A 21688
STATSE & 174%a0
SHITEH ge23gs

TABLE 27844
TCVEC ge7¥24
TTMMiL gE7638
TYPEMA @4 %ap
Ty h gli®ys
T28 gtyidge
T3 21244
T3C gli3z4
T4 gls3sg
73 4 gle24s
wWoRK2 =%88c8ga

ERRCRS BETEoTRps

SyMBOL TABLE

SCOPEB

SCR

SETLP2

Sp

ga2idz
sXe8aBas

YT
sxBdgBde

STARTY ¢ p0pB80

SYKPTR ¢ pogSee
SYNON = gOg8@84

TABOOT @07500

Yoy e87620

TPECSR = 77544

TYPEME @6i750
Y¢8 885136

T2e B8g244
T3A 883266

T30 g8y312
P44 281366

VY4aPC = 822008

. s §57008

BELL
BSTARY

CHECKY
COREND

CRLF

LyDNO%
OONEY
DoBTYP

ERROR2
FiLEe

GETOLY
GETaTB
-GETB4
GYCHL
GYP84

2eg25e

pe3o0e

B1§ase
5 339000

"L PR

17?:7”
79612

iggflflfl
paysee
PagL44

wa;179
gerais
04946
pag7oe
THID

948312
B19144
B19132

flgflafla
=x00K00e

pailos
nxp0EdE2

® D4p000
8 20g6P0

»

]

.
L
B¢
 
i

eBgé0w
164000

218610
pagive
P46646

s pPk0RY

g4827e
s 14K0DY

= ppR200

010630
YTH

ge7200

op7260

paga7y
s 0pY04D

pBge52
' 146000

pEIL4v

gRyepe
171776

pan?72
025614

gezsee
007744

61088

044034
BXA0E28S
Exp0p007

BLIMIT

EHAR

GHECK2
CORSTR

DEV
DI8PRG

MACY11,624 29usNOVe?3 10359 PAGE 16=18

= @g7008

= 100008

246459
s gpblDg

ge7474

= 175010

s

@p6358

& Dp200g
s 9p3000
3 002049

» 927563

sx0pR00s

0p63Le
2 Qp0R04
036669

048624
Pav644q

® 200308

= 4778680
ax0gpeog

ge7144
Pa7i1a

5 0gRB7?
= 220004

Pg2d3fy

Pp6132
aazéss

sxPpR00y
2e1%926

Ppiesd
@are00

8 P8040

agrf é
CEELEY

Gpiope
» 2 146000

24 Pp000e
=x000004

axBpovRy

MACY11:624 25«NOVe]3 38159 PFAGE $6eqy

scorec

SEnDSY
SETLP3

SR
STARTY

STKERY

TAB
TaACS
TERK

TREGR

pegedsd
aL8730
3&;1%§
177970

BazIen
%g 7@
) izza

L é?lfiflfi

#3822

sCOPEF

STATSA

g8ToP
TABCNT
SAPES
§MPEND
FYREM

WORKS

ppri2

égéie

B@es3g
Psebod

® 470005

ge7558

*x00B006g
287663

e 087778

Bei712
gay84e
ma%h
Bg3eie
gg327¢

feiddg
aids4

sxPplB0y
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GTedp/ntadd INBTRUETION TEST 1! MAINDECSii#D0GTB=B MACY3L,924 28«NOVL?73 40198 MAGE 2
nheTes Rt

1,

2.1

2,2

4.2

ABSTRACT
(XYLA L L]

TH!STIQ xh?ug :ART LosquTslz z% T:c!?LPRAgflaruég:?%Bsngh?
FOR THIS TEST THE Ty0 MAINTENANGE SuiTCH wiLL NOT EDPoNs Tee+ 15 DRSIGNED 10 YERT ALL FUNGTIoNAL aro1sEns anD InTERRYPT
VECTOR IN THE ALFHAGRAPaxcfSIQFSAY GONTRoL, —
THIS PROGRAM DRES NOY TYPELRUTY QR DISPLAY ANY MEBSAGES,

THE PROGRAM WILL ONLY WALT GN AN ERROR, ‘ :

REQUIREMENTS
CT T L LY LY L R

EQUiPTMENY

GT4p DispLAY SYSTEM (REF, 7,) OR
GT44 DISPLAY SYSTEM

STORAGE

TH1s PROGRAM USED MEMORy LOGATIONS Bai42e0 CLESS THAN 4K Or MEMORYD,

uuuuuuuuu

epaMeeeneRENTR®

METHOD

PROCEDURE FOR NORMAL BINARY TARES SHoULD BE FOLLOWED

STARTING PROCEDURE
e I rrrli i A ALY

CONTROL SWITCH SETTINGS

SWifCH BT 14 8 & LOOR ON TgST

STARTING ADDRESS OR ADDRESSES

200 cUB=TEST 1, COMPLEX LOG3C TEST <BR, NPR ANE INPERRUPT?
204 SUB=TESY 2, BASIC VISUAL DISPLAY PATTEANS

<SELECTED BY SW Ppef§e?

POSTYIVE WONIZONTAL LINE PROM CENTER SEREEN
NEGATIVE HORIZBONTAL LINE FROM cENTER SCREEN
POSITIVE VlflY!QAL'LiNE FrOM CENTER SCREEN
NEGATIVE vERTICAL LINE FROM CENTER SCREEN
RECTANGLE AROUND SCREEN gDGE | |
0CTAGON PATIERN IN RELATIVE POINT AND 8HORY VECTOR
GHARACTER 8§T
LIGHY PEN TESTN

S
N
 
S

P
R
S
I
 
T
E
E
R



v-azzfiv-4l INSTRUETEON TEST 1D MAINDEe~ii®DDGTE"B MacYRi,24 28wNayw?3 10158 paAgE 3
nanraa rpi1

[]

8.2

OPERATING PROC£DUR!
**********

NONgs ONgp ST,RTEp g0TW SU 075815 Ung RUN IN TWpIR NOWM,{
MANNER u??a O”ERATOR IN ;vanrxnu R 8y!TCH QEL!CTIEN.

ERRORS
L L X L L2,

THE PROGRAM WILL ONLY WALT SN Ag ERRQR,
THE PROGRAM DOES NOT CONTALN FACILITES FOR REPORTING
MESSAGES OR ERROR CONDITION ‘ T0 PLACE TWE PROGRAM INTQH
A acnvg LoOP, REPLACE THE g QN HALT WITw 4 NOP,
SET SWiten 14 8 3 AND DEPRESS GENY.

RESTRICTiONS
........

wflauwgwnqqufl

BoYy SuB-tESTS DO NpT USE r:fi ME{NTENANCE SH]TOLES"
ir vfl14 SCOPE, LAOCATION nGS AXS! (Loe, .1a1p) HUgT BE CWANGED TO 1377,

M19EELANEOUS
NepuPronen®y

EXEcCUTION TIME

SUB.TEST 1 TAKES APPROXIMATELY 345 SECONDS,
N/A OPERAYQR INTERVENTION ONLY,

DEVICE ADDRESS PROGRAM LOCAYIONS

LOCATION 41928 EONTAINS THE §T4040744 Q£V§cz ADDRESS
LOCATION 482 CONTAINS THE §T4BdGT44 INTERRUPY VECTOR,
LOCATION LPB24 CONTAINS Tnggraugsrds INTERRUPY LEVEL,
LOEATION 1806 EONTAINS ; T4P/GT84 CHARACTER S1EE,
LOCATION 1012 GONTAINS THE (T404CT44 LIN: FEED 81ie,
LOCATION 1812 CONTAINS THE GT4R4GTE4 oY ;XIS curarr LOCATION,

(LOC, 30212 = 1377 IF VR4 SCOPE)
(LOC, 8912 = 1777 1F VR3Y SCOPE)
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nhcTBETREL |

9, PROGRAM DESCRIPTION
wwwwwwwwwww

9.4 SURTEST

THIS SURTESY 18 A cOMPLEX T§3T QrF THE DJSPLAY STATUS,
X AX1S AND Y AMIS REGISTERS, THE PROGRAM ALSO TEATS
STORCDONED>r LIGHTRPEN, TIMEeQUT AND SHIFT-OUT INTERRUP?S
AND VEGTORS, aALSO INcLUDED .ARE Tg£8TS FOR MODE, LINE=TYPE,
BLINK, INSERsITY LEVELS, IvALiCg AND GOLOR CHANGE,
THE 'RESUME! <BSTEP> [NJTRUETION 1§ USED 70 SINGLE STEP THRY
THE DISPLAY FIME, AbL DISPLAY INSYRUSTIONS ARE TESTED FOR
PROPER OPERATION, TESTS ARE ALSQ MADE FOR SETYTING of THE
'EDGE! FLAG, WHEN EXCEEDING ALL FOUR DISPLAY EDGES',
TESTS ARE ALSQ MADE THAT INgLL'4'CGRI,'LFt aAND 'BS!

CHANGE X OR Y AXI8 CORRECTLYi

9,2 SUBTEST 2

THIS SUBTEST CONSISTS OF SEVERAL BASIC ViSUAL DIBPLAY
PATTERNS zo AIP IN THE REPAJM AND ALIGNMENT OF TH&zGT-gp TERMINAL
ONCE A PATTERN HAS BEEN SELECTED BY BW Dgepg, THE BROGRAM
MUST BE RESTARTED T0 SELECT ANOTHER PATTERN,



Yede/

nhGTRA

CY¥w4p/

pBeTRE

323

327

332
333
334

335
336

337

1744 INSTRUCTION TEST 11 MAINDEC-11°00g7B"8
P41

gotedg
T 1XLF)

geloae
seLoe

228030

getel;z

L FLELT
gat28g

geiodp

gejor
Poioed
gesofs
LR AT

Redes2
'TICRT

geloss

Resof2
geindg
Bes0ds

Baiod
it

Radaofe

P00l

foBo0e

Pp0p24
D12364

PoR34p

Podo3p

012329

Cod34p

0200

000137

080437

dolods
172000

200320

20200
Podaie
(LITET.

Paiz?77
208477

CTTITT

1777%¢
213444
P1348¢
213435
13472

fl134;4
6

goflaaa
yus

01;4;2
2o0alde

fo8y%¢
Padre2

"ENABL ABS, AMA

MACY13,§24 29=Ngy=73 10188 pAgE 3

“YITLE GT«40/CTm4q INSTRUCTION TESY 1] MAINDECei{w#DOGTR-8

081336
012464

68ADD}

G8Y¥CT|
DSPBRY

GEBENDY

feNT!
pS¥1
peur!
0BUFLY
paura;

DBUF3}
OBYF4)

DBUF3y
OSAVE}
SyRy
SiEE!

eNTRY
grit!to
11§ {{]

gv;4a INSTRUETION FEBT 1! MAINDEGe{ieDDGTBeR
.rée

geie®2
flziz’&

peiody

Beionez
223064

Beioee
Pete?e

Beier:

geio?q

Beio%e
geiiez
22110

geiada
dey23:
Qes23¢
ged2dg,
2e12%p

172000

172022

172g0¢
172086

fod32e

ggl322

Pee324
Pee32e

Pol3Ss

Pe833z

212700
P13704

910120
p627p1
222708

Pei372

042700
D43704

810429

g62704
g2270¢
ge1372
#13737

02543%
242731

213737y

3439
Cod73

Badrar
2137
06307
213779

029077

843777
Pe%07Yy
Pol207

gain%2
geiaog

ungeui
gpi062

001062
221082

gegen?
801076

eaiayd
pgLlods
177000
geLe06

CTICLT
ge1232
17;aug
pgies
137540
peiaY0

177632

deiar4
177624

PRLe46

o446

PR LT

peieBe
177642

177434

177626

18T ME,HIN,$EQ
oNLIST NC.HOOCND

X1

HALT
HALY ) ,

13 TMRU 778 1S FILLED WIFM A TRAP AATCHER
u24
LOWPWR

40

1830

' WORD SCOPEA JEMT RETURN
40

18200

JMP STARTY

JMP STARTY

1840880 -

192800 168 DISPLAy STARTING ABDRESS

320 168 DISPLAY STARTING VEGTOR
200 168 DISPLAY INYERRUFY LEVEL
i6 1CHARACTER SlZE (la=i6)
30 1LINE PERD 91le (J2=i2)
iryr oY AXIS CUTOFP LOGAT]ON
77 1943P T=0UT END GWARACTER

e 1pAS2 COUNTER

177776 |
BUFPER iFJRST WORD IN THE DISALAY BUFPFER

yFPEReR 18ECOND wWoRD
BUFFERe4 1 TMERD WoORD
BUFFERe, JPAURTH WORD
aurr:nafa 1FPIFTH WORD
BUPFER#42 ’ £X WORB
: ENe REa,

] A o
g;zgz IBUFRER BIBE FoR 4y <WERD [ ENGTH)
780 JLANE PERD OELTA Y SlZE
;&! :gacx s»fcz CHARACTER BE Ta x Sl3E

MACYdl.p24 25wNOVe7?3 12188 RAGE ¢

iGS ADDRESSES AND VECTORS

Y sc REGIgTER
Y TATUS RE 313TER

19 nesleten cznao ONLY?
Y AXIS REGISTER AND GRAPHR_OT REGISTER CREAD ONLYD

108splAY aror <¢DonNE> VECTOR
]

10ISp LAY | 1GHT pEN VECtOR
!

Dl 172000 j0ise
OSRy 172002 10$SP§
XpOS) 1y8pa¢ 1% AX

YROS! 172884 ]

poonEt 320
DOONELE 322

LR¥CT| 324
LeYCTi4 326

fuevey 330 1018y
Tuivrl) 332 et
iG8 INRTALIZATION RQUTIpE

SETURI Mgy LIL
MOV GSARO,Ry

SETUPAY MOV Re,10)e

ADD 2R3
Cup BOpL*10,R0
aNe SETyPA
MoV SDDENE«Re
MOV GvET Ry

SeTUPBY MOV Ry, f0)e

. ADD 1.1
Cue fO0QNE* 44, R0
ONE SCYLFB
MOV CSLESR.LPSLRE
NES Lreiie
L 8179000, raiet
MOV GecuIZ, Cuslde
NEG CHB ] RE
JySR r¢shocCone
L3 Y- #L72000 CHB] Z2E
MOV OOONEL) 9DOONE
CLR ®DOPNED

MOV LPV T$cnunvc?
CLR eLPYCTL

MOV TMEYT1.97 IMEVY
cLm eTMEVTL
RYS PC

AY TIMEeQUT <NXM¢> ERRgR VEGTOR
EHiFT=0UT" vpCTOR

isET yp roliNTER

8ET UP DELTA LF
NEGATE 1T

MASK 1T
SET UP DELTA gMAR
NEGATE T

SET Up COAEC SIAC
MASK T

LOAD DONE VECTOR

jLOAD LIGH*=PEN VEETOR

iLOAD TIMESOUT. YECPOR



ALYYYAALY L INSTRUCT]ON
nEcTerg MLy

Bei12%2
gei2ép
gei2da
gei2éde
sgia”2
228274
923276
2eileg
d233%
Boi38s
- LERET
221336
#ei3az

gei3ae
224334

cv-4c/rv-4l INBTRUCT ] ON
pbeTRET ML

397
398

399

420

i

422

43
424

425
426

47

428

429

410

414 -
412

413

414
415

416

417
418

42@
421

422

423

223336

FERLY
2213%0

824384
Pe1382

283384

T AERT)

0214:2

1t M
flfll4l4
gei4de

424 Q21482

:25 23!4:4
26 4

427 Q¢}453
428 ga!4!4
429 Pegiald¢
430 Pgiabz
431 Qp34484
432 Dpiebe
433

434 Peidrs
435 @d0342¢

435 Q0§58
437 @pi88e
438 D2is%ioe

¢eiss2439

g2i%%4
44y

Beisia

444
442

aeisig

443

444

445

212737

G1270¢

205900
262704
0932002
P89t
222704

021371
PoB3080
212939

222626

162784
210437

162939y

god2py

012777
912706
Po4737
205237
012704

104300

Podoly
Pa%a7y
Pod24p
Pase7y
Pol24p

o0e%27%
fpfeds

io4ete

018702

823008
001393
ip4p00

213777
373y

013753
209302
817704
100422

Rodo0p

go042s

Pe2739
217700
023900
[ TIRY.T
Ca0ole

Pp0e0y

22003y
¢¢1404

N

TEST 1! MAINDEC.14+D0GTBeB

001304

217776

g20000

177776

oedené

LPTLLL
'TICLY)

287776

TEST I}

gee340

824366

179400

179494

179450

o8 a4a

179372

288002

177358
Po{036

painse

geseol

MACYi1 4924 29eNOVey3 10138 PRAQGE 7

iSUBROUTINE Y0 DETEAMING TWE §lig OF CORE

i AND SET UP LOCATION S1EE WjTH $WE VALUE

200e¢24 DoCoREY :OV
v

ist

P20pe04

peipde

MAINOEO={{eDDGCYBB

179454 g¥ARTI MgV

828,004

a;???b.l;

ta!lflfloli

1
#477778,RY
i$
Rg
86,984

(Sp)*,(§p)e
*Il #0RY
Ry, §12E

'7710.8111
PC

1seTVI BN
ingVE t0 THE Nll?:IANK

ntficlNl cOu TER
RaLiL]"
JEND 1

JORCRENENY BANK COLNT
JReSET BYSS ERAOR
IPaP THE STACK X2

JLOAD SIRE
19VPASE (OADER
1414

MACY31:424 20eNpVe?3 40158 PAOE &

N3eprongy
SITRPTA;8P
PojLty"
1ONflfl’xUS'.Q.flx

#EST FOR gUSS CRROAS OF OISRLAY ADORESSES

atBussy Score
134

LD]]

oxnle

oypps

1 {NCREMENT P,Cy TESz
jCAMPLEX lurrgn LENGTN

stre, 3core

is?

177440
oe1036

stPCAy

poinds {s]

asy

199322

I TTTRRE LYsihieng !

Q:;QSA!(

Ool o

ote

8/03AYE

#4,000C
STRA

{010 17 1IN

i ON DISPLAY 8%ATUS

i ON DigpLAY X REGISTER

i ON DISPLAY Y REGISTERS

SET UP POINTERi

HUELN G BT

YES, STARY THE DIsPLAY

P3ETUP A COUNT

IERROR, SToP FLAG PAILED TC SE

READ OI!P%AY G,
atnluv By 29

Yes
ftlLAY Pé TAILED To INCREMENY
PROPEARLY :

r!n!:u;n’?ut SUPFER 7

::NBL: g?tr TRE O!!PLAY



GTmde/rnTmqd INSTRUCTION YESY ]I

nbGTEETP LY

447

448

449

420

484

4952

453

484

455

454

437

4%8

459

460

464

462

463

444

465

466
467

448

449

479

474

472

473
474

475

476
477

478

479

43¢

(1)
481

482

483

484

425

484

487
488

489

490
491

£1)
492

493

494
495
496

T»dr/srTmad INSBTRucTiON

2e1532
221534
23542

22i5%
22i5%4

224540
ggi86a
Re15466

2e$5%0
geL1572

22360
beiedg
22622
gelele

T RLLE
204624

geie2e
24630
geg6le

23644
gese9p

8216%4
TRLLY
gei6482

ga3684
Peisdes
023674

24702

224796
gei7t2
Paivte
391732
21724

Pai7de
Pei732
2373
s 37#2
gei7%s

@2i794
gei74p
gly64gad;se

nbGTRETREIL

498
499

Seo

504
822
523

Sca
805

506

S5¢7

Sos
529

510
544

;12
3

314
515

16
17

§18

2

525
522

523
524

§25

526
527

528

8529

53g
531

532

533
$34

535
53¢
837
538

539

540

§41
547

543

§44

%45

B4s
547

848

549

58¢

22i77%0
Beir22
FELLT]
Beiofg
Betose
e8ate

Poigd2
CEHEY

TR ET

2e803p
Peg23e
goigay

ggiaiz
A0

2edoay
523566
gesn’p

Be2o72
d2elg

¢0§1%2
geeisn
gelise

d22122
222126
022132
28134

deeide
ge2i%p
d0é14¢

022154
geei82

ge2sés

gegL72
gedi1rs
¥ez2%g

Jee2®2

2ec2pke
222242
gec2i2

Jei2d6
dezz3y2

geec23s
Rae242

226244

1pdorg

212777
213777

217930
242700

922702
Pp1e24
Qo820

14002

gg277
213777
217700
Pe2720

0227002

Poian
Pplolp

14000

012777
013777
fl1770l

242700
222700

Pelaps

ColpBp

ig4p@g

R12777
213777

234737

017?!!
242709
22270

galaps
pad24p

104008

212779
213779
0%4;3;
217720
P4290¢
azi7un

Paiegy
Pada4p

104008

3127;7
3777

037;a¢
242700
8227988

gglapy
Ppd242

lgdplp
fi127;7

127771§777
g17708
f42702
flzngfl
Rateny
Pa0alo

1040080

:127;7

27i377;
217700
242702
022700
Po1404

Co0gdp

1o4002
842779

242777
21377y
217708p
42700
022729

221404
Pp0gtp

ig4g0p

6127;7
9127 7
21377y

27700
242700
822700

81404
fodorp

172040
2041022

177300

177757
oegene

1720860
gp{e23

{77242

1777%7
roda2d

172008
04022

177204

177787
088020

172002
go4022

p123%2

177142

177773
gagoc

172003

Q1222
g12382

i77100
179773
ganoel4

fesy 11!

{92000
ggie22

177842
179773
200004

10!0;3
{1720
eaieza
176776

77774
goo0e

108087

172009
fgoi022

174732

177774
CT.LLER

10080083
172008
#1022

176666

177774
sopaoy

{90006
172000

01822

176622

177774
faesen2

MAINDEC-112D0GTR=B

177260

177302

177222
177244

177164
177206

177126

177490

177064
177424

MACY11, 924 25eNOVnR?3 1plgs PAGE 9

ITESTER BY " _0AD STATUS REGISTER A"

4 LY

ctsi

6?21

(] 7]

ALY

SCoptM 0

MAINDE@e{i»DOGTB"B

177822
177244

1707&:

178208

1;‘720
4

176334

176654

176650
176670

176642

176694
176624

c¥%

ifEgTEP

L LT

G¥71

P8y

6T?i

Scort
M

NOP

By " 0AD cHARAcfza? e]12

sCopt
MOy
MOV
MOV

MoV

15
p

3E°
HALY

) acopt

HALT

Score

MoV

MoV
MOV

MOV

B1C

Cup

BEO

ALY

$17¢040,008UP
OsuUFYeORC

.OSl;RO

‘1777371R5
O, RO

104

2473060 ,90BYr

OguFéeQPe

PDSRA,;RY
#79757,R0
LT Tl

ped

i UEBnODBUP
uau! OPg
LD LYLLL
#178757,n8
820, Re
104

DBUF #0DRC

7,0kAY3

GOSRIRD

'17;;73|RB

178002, eDBUF
HH

.04

*i’t‘flOiooan

7,0kAYS

®DSR#RO
#177773,R0
L
104

JTALICS ENABLt-; 1TALICSeR
LOAQ DIBPLAY #.C,
RE&D DISP%AY OTAYU' REGISTER

MASK t0 B

TE3Y RO

1ra les 81T FAl Ep Yo RESET

j1TALICS GNAiLlu1 ItaLicSsl
LOAG DISPLAY #,¢
ntagv oxsguav OTA?US REGISTER
MAS
Te87 nfl

IrALles BIT FAILED v0 SET

1TALlcS ENADL!!G JTaLlCcS20
LLOAD DISPLAY@

READ olIP&AYOTATus REGISTER
MASK ¥0@
TEST RO

thcha ENABLE rAlgzD To INMIBLY
CLEARING of [¥ALleS B1f

jCOLOR ENABLE®{ COLOR»D

1LOAD DISPLAY 8¢,
IEXECUTE A PROGRAM DELAY

iREAD Dz!P%AY $TATUS REGISTER
‘#:3KT0 BIT 2
]

;GOLOR BIT FAJ ED 0 RESET

{COLOR SNABLE! CoLORx}
ILOAD DISPLAY #,¢,
JTEXECUTE A ?ROGRAH oELaY

iREAD ble&AY STATUS REGISTER
|MA::10 BIT 2

fcagon BIT FAILED t0 SET

MACY11.824 25=NaV=?3 40138 PAGE 10

‘12!09930050f
Daul soDP

0239073, neLt 'R
TR
god

#15139‘100!0#

telpe
QOS s RO

$7;771tflfl

1o4

309027, 00BUF

#192800,008BUF}

Z’.D’C
PtH gb4 4R

a0
.t‘fl

#10820%,808Ur
173020, 008Ur}

TR Y 1] 1o

DELELT

'1777740Rfl
21,80

164

”tfllfllo.ouaur
ér;aawuoonur;

DBUFeeORL
eDSRj}RD

'177774|R0
0

.‘4

Diuzunwiaoaur;‘

COLOR ENABLERS coLoRsz

LOAD DIBPLAY B¢
READ DllPkAY aTA?us REGISTER
MA:K0 B
7E8Y RS

cokon EnABLE rnxscaTo INKIB]Y
ETPING OF c0Ldn

jLOAD LINE TYPE ENABLE =g AND LINE TYPE VaLUE =2

iLOADOSPtAYP8,

jREADO18PLAY l?;vus REGISTER
IMASK vo BITS =p

17E8Y RO

JLINE BITS 4%9 FAILED TO RESET

jLINE TYPE ENABLE ¥3 LINE TYPE 3

1LOAD STOP
JILOAD DISPLAY B,€,

leAD-DXEF%AY avgrus REGISTER
JMABK 10 BITS gep
JTEBY R

ILINE BITS 3=0 FAlLED Y0 SET

ibINE rvp: ENABLE 83 LINE TYPE sy
1LOAD 8Y
1L OAD DISPtAY O
{READ DISPLAY ITAYuS REGISTER

IMABK Y0 BiT§ (-0
1TEST RO

JILINE BIT @ FAILED TO SET

iLINE TYPE ENABLE g3 LINE TYPR e2

0AD DISPLAY 2,8,

; EAD DIBPLAY !TATus REG]STER
IMASK 10 BYTS

JTEST RE

ILINE BIT ¢ FAILED To SEY



GYedp/nVadd INSTRUCTION TEST 1! MAINDEC-11-DDGTReB

nbeTeeTPLl

%%2

553

554

555

556

557

558
599

LLY)

B2é24e

get2%2
Peg2%6

geé244
022272
0e:27%¢

203307
02233
ge2330

Ge?3%2
22832¢
¢293%2
Pet33p
d2133¢

228342
ga234dy

¥2:392
2e83%4

'8823%¢
get3sp
20483486
2023%¢
get4t;

00248¢
Belalt2

getdss
Ceé420

2034032
"IEXYI
P03432
griddg
Foledg
02432

celdde
Pelady
0esdde

Peiddg
geie”p
2etare
geisfg
gei542
Uzfiszg
bgéb22
gRi524

134000

242777

012777

213777
17720

Q42720
22700

02140y
2oRafp

104000

#1277y
842777
013779

$17702
242708

g22y0¢
P3140y

Redang

igd4p0p
212777

2427

0187z;
047722

242792
g2250p
Poialy

Paleng

134000

0127;7

242777
z13779
217700

542700
02290
9014flg
Potgog

1e4000

212777
042777
013779
24¥700
232700

gpidnt
TTLLL

GY¥mdz/nTadd INSTRUCTION
NbGTRR ML

6cé6

627

4c8

&r9

410

611

612

613

fezsds

222539
2eis8e
Ce2544

eees5%2

2e25%s
fezsaz

JpeBaq

PREBAs

pRees?p
g2es7s
geiedy
gB2612
gea6ts
LYF
#2626
peeelp

Bosied

g2ée72
222674

geso6?s
#2792
g9,
get7i4
ge2722
fes72¢
Pei732
g2e73¢
peg74p

gge74s

0ek744

B82t792
4TRA Y
Betva,
ges779

622775

2el2%
geton,

éfl‘flflfl

1277
012;7;
013777
217700
g32709
221474
doRdolp

%udonz

12777
212777
24377y
17700

042700

g2279¢
Poi40¢
Pedpoe

104000

3127;7
?

618979
217700
Pe2700
g22708

P01404
Pedong

194020

212777
1277

61337;
217708
Be2700

222729
Pp1404
Pelpldp

lo400g

42777
24277
033977
217700

Da2700
P22700

221472
Gacoop

1500@;

17200

flfl§022
1765%6

177774
200002

100020

172000
g0i022

176542

177767

LT TLT

{00030
172000

004022

176446

177767

oesald

igoeed

gesald

100100
172000
2pie22

176336
000220

TeESY 1!

100140

172008
891022

176276
08200

1020090
172000
peia22

176236
174377
000000

103600

174377
303420

183080

{7q000
deie22

178426

174377
po20P8

102400

172000
2@1022

176062

174377
ae1ec

176544

176548

1765602

176500
176474

17684

176434
76430
76450

17‘3:0
76364

176404

176324

Jesde

Grsol

GTe1l

cte2l

GYi3!t

cPa41

SCopl
TMM

MAINDEB-{i»DDCTR=R

17664
174268
174308

176224
174520
1762402

i
17!&7‘

e

176250

176044
176064

c¥isi

(34 TY

G871

Gts8)

creot

8COpE

Score
MOV

MOV
MOV
MOV
BiC

Cup

BE®

ALY

MACY11,424 23eNOVe?3 Lplgd PAGE 1t

#189203, 4DBUP © jLINE TYPE ENABLE o LINE TYPT a3
74228, 00BUPy

Qu T ;kono DISPLAY 0,¢C,
coa YRO EAD O srtavOTATus n:g:sv:n

77774¢R2 |NtIK ro TS (-0n&,go ITEST RO
1eé ,swouto NOt CHANGE L® VALUE

JLINGTYPE ENABLE PAILED TC INWII?
JCHANGING oF LINETYPE VALVE

#408020,00BUF jBLINK ENABLE 83 BLINK =0
8473000, 008UFY

DBUE $#0RC jLOAD O]8PLAY P,0
L {READ °"'§"svtvus REGISTER
p;v;?ov.na MASK ? r

‘az-a 7¢3Y Re
&

' jBLINK BIT FAILED 0 RE3E?
)

#109230,)00BUF jBLINK ENABLE s% aLINK s}
#473000,00BUry '

0aUE se0Pg iL0AD D!lPtAY ",
®OSRIRP |READ DISPLAY lTATus REGISTER
¢1777071na ,nAoK 108i73
PV TLT ] 1TE8Y R
1od ‘

JBLINK BIT PAILED 90 SET

‘t’!°5¢000'UP FBLINK ENABLE 8D BLINK »0
;’gnovuoonurs

R n l Tus REGISTER.1’!767.&! MASK t0 BIT 3
'i:a JTE8Y R
]

BLINK ENABLE PAILED TO INMIB]Y
CMANGING OF THME SLINK BT

NLORL00 aQ8UPF jLP ENABLE 03 LPe?
‘17!303..0.“'1 .
DpuEieDPe ;Lono oleLAY ".C
CDSRIR?P {REA
#2038 iR0 H

red
\ ILIGNT PEN FLAS lt¢ IN ERAQR

MACYi1¢824 23«NDVa?3 (0§88 RMAGE &2

BABRL4,00BUF jLP ENABLE®2 (Pa
*%7!:2'u-onurz ] :

yFteOpc LOAD OlgplLAY ¢
THNT incao arifes "o
#2084 4RD
104

iL1GHY PEN FLAG SEY IN ERACR

#103020¢,@DBUFr JINTENSITY LEVEL ENABLE LEV
sirde0e) apnury BLE mi LEVEL wo
OBykeelpe iLOAD oxsz
®DSRsRD nRtAD DISPLAY lTATus REGISTEN
#124377,R0 IMASK 10 a%ra Y-
*g:afl JTEST RO
1}

i INTENSITY LEVEL BITS 8=q0 FAILED TO RESE?

o;caoon..oaur i INTENSITY LEVEL ENABLE :a"fi"‘.oau'* 3 BLE =1 LRVEL wy

OBuyg valpe ;koao DIIPLAY
S0SRIND EAD O .'tAYlTATus REGISTER
l§1'a77‘nl gnaax t0 8
. :,l,n JTEST Ao
e

i INTENSITY LEVEL BITS 840 FAILED To SET

'aaiflanwoonur JINTENSITY LEVEL ENABLE3,30"‘.°'u’; BLE =] LEVEL =4

U ooonc iLOAD 018 pic,
ons {READ OB &AYsrmrus REGISTER
é’377IRO IMASK 70 BITS geyp
“‘ ?,RQ 1TEST RO
'

P INTENSITY LEVEL BIT 38 PAJLED

#18g400,00BUPF JINTENSITY LEVEL ENABLE »3 LEVEL »2
#¢73000,008Yr

obisrenpe.
e0sk,R

#174377 (R
»i2h0,RQ
104

skoAD nletAY Py
EAD DiSPLAY !TATuS RthSTIR

3MA8K 10 8178 aeyp
JTEST RO

JINTENSITY LEVEL BIT 9 FAlLED



GY=42/n3=44 INSTRUCTION TEST 1!
NOGYTRB.PL1

659

667

661

662

663

664

665
666

667
668

669

670
671

672

673

674

675

676

677

678

679

689

681

682

683

684

685

686

687

688

489

690

691

662

663

694

665

496

697

698

699

729
Tes

722

723
724

725
726

7¢7

728
7¢9

718

711
742

G¥edc/n¥uqd INETRUCTION

2o
423010
Cerd4e

wz!o 4
¥gledz
223036
gelod;
Reloag
222092

gedo%2

2g¥1i2
ged1%4

goliie
goli13p
P2¥12¢
023134
gadidz
283146
923192
8281%¢
"FIELT

P824162
gplidg4
Bgi172
gol2eg
CF 1 PLT
gelasz
golase
Bot222
Ps8224

Ba¥21e
083233
£3328¢
0Bl24e
33282
23829
T EPLY)

8826
28127n

nb6Tes TPl

714

715

716

747

718
719
729

724
722
723

724
725

726
727
728

729

730
731

732
733

734
735

736

737
738

739

740
741

742

743

744
745
746

747

748
749

752

751

752

g23272

283274
gaizngy
223310
T RRET
gok322

2pe32s
221332
dqri334

de333s

223420

g2l42z
€o%424
022433
G§alaeap
Qal4dg
d2l49%4

Belddg
2ed4ng
gel4vp
2e472

104070

042777

842777
013777

P1770¢0

Be2720

P22700

Pole?y
PploRp

iz4a20

212777

Rq2777
24377y
21770

842700
222700
P31404

CPLLLD]

:a;afla

127912777]
013777

817702
B42700
Pp22700
Pol404¢
Polalp

104000

012777
12777
213777
B17y00
Be270¢
P22709
Petadyg

ULLT

ip4gRp

247709
042;ll
82270e
Bal40y
LT

104000
l12777

212777
21377y
B17700
242720

g22y9p
o144
LLETY

14000

212777
0%2777
043777
024737

01339
817700

42500
022700
0oia0y

TTTLL

104229

212779
g42777
21277y
213779

Po4ersy
217700

222709
Poilely
gpdgerp

102200

72000

g1m22

176016

174377
Pe0400

iziagg
1729

502022
175792

174377
PocenR

4109

%;anza
pe1022

1797480
281777

seseee

174197
1790080
28in22
175644
2884777

176000

i741%2
3308
f04i0822

179689
esirY?

124000

tesT 1!

174129
172028
304022

175534
084777

e52000

4400

T
ge1022
2433489

iydayy
peie22

179450

eeiy97
gosonas

122Gfl0

1783y2
seia%2

MAINDEC-11"DDGTB"B

1760924

1760002
176020

178549
75734
75554

175674

13470
178748

178630
178624
178644

1LY

{2368
179480

GreR! SCopl
MOV
MOV

BED

HALY

Gy2ii SCppt

MACY11,024 23eNpve?3 42188 PaGE 13

o;aazzo..oaur jINTENSITY LEVEL ENABLE #3 LEVEL w4

oé’4202, 80BUr,
+00RC JLOAD D8P AY 2,0,

ODS tRO kEAD ) SPéAY STATUS REGISTER
}7377|RB gMASK 10 BiTS a=yq0
Xy JTESY RO

104
JINTENSITY LEVEL BT 8 FAILED

‘1!;000100307 jINTENSITY LEVEL ENABLE e@ (EVEL #7
.flll..flfl“?;

oiu yeOpe ikOAD DISPLAYP, €,
ODS #RE gAD D18 AY ITATUs REGISTER

37;377|Rl fMASK T0 BITE peyqp

STERT RO
tod

;1~re~sz LEVEL ENABLE PAILED TO InMIBIT
JINTENSITY LEVEL CWANGE

iGRAPHRLOT INCREMEN] REGISTER TLa?

gtR2! gOOP!

MOV

623! :GOP!

6t24) :cop:

MAINDEGe{{»D0GYReP

7;!3!
178544

17!5%‘

75484
%7!495
178470

199436
175492

179370
179364

175360
175376

c¥es! aco!:

ctase :cont

?ts? THAY THMEX
aulxNo GRAPHPLOT X
cf271 ScoeE

M
MoV

£474100,00BUF iLOAD GRAPEPLOY OOUNTER
;g? :au;onauw; 81

ut telpe PARY D19eXpGI, R 5‘cgn incutnsn* RERJSTER
‘3727R IMASBK 70 BITS §3aip

|fi;
iGRAPNPLOY REGISTER IN ERRCR

#374177,008Ur jLOAD GRARNPLOY COUNTER
#17§000,000Ur}
DBuf ¢00R0 iBTART DISALAY
fXpls,R 2!!&0 3NGI$MCNY REGISTER
$4777,R MASK T8 (9=1p

*174050,«0
gt

jGRAPHPLOT REGISTER N ERROR

8474153, 0000F iLOAD GRAPNPLOY GOUNTER
%5nc’uluri i37ART 01

1gafl H::g $§°§§¥§N?R£c¥8?tfl
IMA1e06!.:0

t

IGRAPHPLOT REGISTER IN ERRCR

MACY3110824 28eNOVe73 48138 PAGE 34

#43412%008UP iLOAD anaafibLo# COUNTER
#y? lofliooaur;

s RN ‘ R R! R G TER
81777,R9 gnasw f0 B8§TH 3
flfl!gfiflolfl

JGRAPHPLOT REGISTER IN ERRCR

.ggiaeflafiulur iLOAD GRAPEPLOY COUNTER WITH 2
Ri2gE00,008UPS

:g?hnv DignbAY
XCOUYEA PROGRAM DELAY- TyBRAY

'%aggrvvinlur 1LOAD anauunhov NQ ENABLE
LSTARYOeXPpd, Rp ikoINGREMENT REGISTER

z;?.flq IMASK 0 BITS 1%e1p
" 3ARE THEY CQUAL *

;cuuluaLO? REGISTER OWANGEE W]TWOUY
THE ENABLE BEING SrY

X poRiTign RROISTER CAN BE [ADED CoRRECTLY

#12 zan.oalur LOW xuv:nsz?v e SeT GRAPHPLOT X MO'i;iaI lsnX POSITION ot'figiOOIUrfl k sTOP
YART THE DIsMLAY

7,0hAY EXECUTE A PROGRAM DELAY
OXREI,R READ X POSITION
JVITH

roé

iX POSITION REGIBTER rAxLflc T0 Load
IPROPERLY USING GQRAPMPLOTX MOpE



Gre4e/nv=44 YysTRyUCTIgN TEST Il
nB6YRATPLY

754

785

7%6

7%7
7%8

7%9

760

761

762

763

764
765%

766

7487

ég
89

77@

cvnnz/r7~4d tleRucvlou

gela74
82247

(TRELY]
AL

TALYT
galsto
13313
028384

gasi2
goletp

delene
golese
JIEY
Relole

nBGTRETPL

786

787

788

789
790

761
7¢2

763

794
765

766

797
768

769

82o

871
ez

arsy

gzl6dp
Balsd2

ez2630
B2¥6%¢
ppledy
2e06%2

2268,
ool 682

202646

gele?p

202672
RBleNg
gzd78,
Ast73a
83746

223724

6’73
233740
2874

It
228734
217%
2eY780

2a¥743
208766

ge¥7?72

ged774

124000

242777
B¢2777

zi 779
243777

Gaarsy
217902
022700
001404
020002

iadp0p

:1:7;7

:13333
b §

08473}
017708
ga2rep
Poi40y
Posodp

ipdp0p

212y
0127;7
212777
13773
Poery
01;70¢

022309
Paiely

Polofp

104000

212777

2777
B%Z?
fl12777

84277
213797
234739
0477409

P22700
Pela402
gedodp

P40

g1770e
R227028
Pa140y

Podang

122000

200525

172000

001022

242340
1759320
200523

1264000
0;{252

2000
o91022

eeias?

test? 1!

124000

poos2s

172009
pgiol2
012349

178476
opoB2%

122000

20¢234
126009
00ie32

17z080
p9i022

012348

78406
e

179072
gpi432

MA1\DEC=44e00GTB=B MACYLi 1824 2%eNpgye?3 L2188 pAOE 15

19EST THAY TME X pojiTigy REGISTER CAN BE LOADED CoRRECTLY

iUSING GRAPHPLOT X

GY281 sCort
MOV17!316 #123000,008Ur ;LOW xnr:NsxTv « SgT GRAPH PLOT X MODE

si2 MOV #5a9700RUf ISETX pOS{TioN
THIE MOV 333000,008Up2 1LoAD STATUS REGIB8ER 41 §10P
178324 MOV ouuz'oonc jLOAD THC BISPLAY p,cC,

JSR 7.0 EXECUTE A PROARAM DELAY
MOV Oxnal.flo !utao X POSITION
gnv 8530 :R0
4 4
ALY iX POSITION REGISTER FAILDE TO LAD

IPROPERLY 'UJING GRAPN PLOT X MoOE

i$EST THAT TWEY paRiTigy REGISTER CAN 8C LoAORD CoRRECTLY
JUSING GRAPHMARLOT 'Y INQDE

891 Scort

179244 ot :o: :1: :lzsoslur +kou xuvtug:{;N- SET GRAPHRLOT Y
40 0 ? Byr

i;g§a4 :o; ;gz :ng;.ouuna Lg:g:TAi'gz:SQCS Ay 370P
5

179252 ng 1?0AY ¢ Xgey clfioon M OELAY
MOV ovnpl.l READ v POSitIoON

od

ALY Y 0817108 REQISTER PAILEC 1O LoD
pnoncngv USING GRAPHPLOYY MOpE

MAINDEBwi4®DDGTB=8 MACY3A 1824 23wNBVe?3 1PiB8 MAGE 46

i$EST THAT THEY alrlou n:staTtn CAN BL LOADED CpmrrECTLY

nul!Nc GRAPHRLOY ¥
ct3sl scoee

1;:1:: :ox -:g:.nan‘00lur gg: !NT!N’!TV.« SET GRARMPLOT Y MODE
1751 0
178162 MOV a;yloso‘.oaurz LOAD STATUS nnstsvtn A S0P
199209 MOV CAD THE BIBPLAY g,

VSR xEOUTE A pnonnAn DELAYMOV ovlgi.ng READv POSBITION
g:r t’: L]

9 '
HALT [Y POSITION REGISTER rAxLGn TO LOAD

JPROPEALY USING GRAPHPLOT'Y MOpE

"5?39'”3'pfibfo¥ : : rOIéfeou REgISTERS CAy BE L 0ADED CORRECT,Y
GRA

'gcsr FOR PROPER asytcvxon OF X AND Y REGISTERS
c¥34t Scome

175120 MOV t;asalflinolur LOW INTENSITY = SgT GRARMPLOT X MODE
;7s;§a MOV zio.'oaur a:v X nos:rtou

1 ]
179100 MoV "9 lnocaoaurq LOAO avarus Rg IS¢ER 4y §TOP
178442 MOV ugtedpe %oaa *uk ‘: Y G,

JER 7, a AY x:cuvfi QdRAM QElLaAY
MOV oXRgs,N READ X nonxr:o
s:fl ':: 4,0

e 1)

NALT {GRAPHPLOTX MODE PAILED T¢ lELth
R éryg IX POSITION PROPERLY

MOV oYRpY, AP JREAD v POSITION

£EQ . e

HALY % POSITION REGISTER VAKLEC 10 LOAD
FPROPERLY USING GRAPWPLOT'Y MODE



Cyedg/nt=44 TnSTRUCTION TEST 1!

nbeTRE"PL1

827

828

829

830

831

832

833
834

835

836

8317

838

839

gdg
841

842

843

Ba4
g¢5

Bas

847

B4g

Bag

850

891
8%2

883
854

835

8%6

857
8%s

839

8ég

861
be2

863

864
845

8éé

8¢7

868

Bé9

cv-4e/n?;44 INETRUCTiON
pBGTRE"

918

Qe 776

f2408p
ge400¢
iz‘giZ

géote
024024

Qo432
Qedp3e
CFEALLE]

Pedodq
B0d04g

IEEAT)
‘TITLD

eeldg%e

goipap
felgaz
L ETE AT
80407%
24194

$ed4182
FIERT
gedil4
2ed13p
Polid4
ged1de
T TERT.

g41d3
:I:1;6
ghi¥%2
FTER

2041%¢
goiv6g
#28186
gee1%4
gei29;

o420
gge216
geiz22
gpe22s

Bodz3z
ged234
Beazag

god24g

ged244
¢e4d299
PRdz82

deialq
ged2%g
goda284
o427
EERLE
ged3Rg
24334
gee1320
Bai3ay
284332
Qed332
00334

20433s

gé343
2433,

ggd3%g

1g4p00

242777
22%279

25277
01277y

043777
0p4737

17700

P21402

Pedp0p
Po04ana

217700
Rp1i4¢0¢

Pafpop

104009
042777
012777
212779

932777
£13777
Boé73y
047708
P227¢8
201402
Padolp

Bplale

247702
P2270p

Polang
Palaldp

%ulugfl

21?7
fl§2;77
012777
#12777
013777
024739
817708
fl227fla
fola02
Codarp

2004068

01770
2227092
081404

Pelenp

ip40080
gs2777
012777
21277y
24277y
013777
G473y
217700

222789
fal40y
LY)

PaQ40¢

217708g
g22yep
Pa140¢

PTLLE

116000

175012
17%g4¢

172000
91022

312340

175044

1750024

iiea00
084777
001777

172000
e8{e22
242348

176726
0eL777

{74742
#4777

tesy 11

11;650
ge1282

221292
179009
2010922

2423480
174630
eei282

174614
#p{2%2

{16000
gep%52%

2pes28

172000
Ppia22
242340
174532
280529

174846
o8es2%

MAiNDEC»i4»D0GTB"B MACY11,§24 2%9eNpye?3 10198 pAGE 17

1TEST THAY THE Xwy pOSITION REGISYERS CAN BE RESEY
nustc POINT DATA MQOE,

c¥321! SCopE
MoV5214 #119200,908UYr LOW INTENSITY » PoINT MOOE1732 CLR ooae' CLEAR X POSITION
CLR epeyf CL!AR y POSITION

175004 MoV #L78080,00BYry AD sTATuS "n" REGISTER) $T0p
17920 M8v OBUF s@OPC LSAD DISPL 0,6,

JSR 7,0hAY EXECUTE A Ploonan OELAY
MOV Y EILT READ X po:xvx
8go0 198 WAS it 97
HALY X POSITION REGISTER FAILRC TO RESEY
R 34} JUSING POINT DATA mODE

MoV Ovnpsane READ v posiTlign
8ED 104 WAS 1t 8%
Hal? jY POSITION REGISTER PAILBE Y0 REsSET

USING POINT DATA MODE

iTEST THAT THE X»Y p0SITION REGISTERS cCAN 8 SET
JUSING POINT DATA MBOE,

63314 scort
174732 MOV 8149200,000Ur LOW :NrtNoxTY = POINT MOODE
174326 MOV 8ey 7.'&30?1 18ETX POSITION
174722 MOV 84717,008yr2 SET Y nos t10N
174746 MOV #478000,00BUFY LOAD !vtvus A REGISTER, §TOP
174732 MOV oaukreone LOAD DIBRLAY ®,¢,

JER .nbkv EXECUTE A PROGRAM OpLAY
MoV *XPRYRE READ x pOglTION
CMP #17717,8§ HAS IT BEYY
BEOQ 1)
HALT X nos!r:oz nEfl!a?:n raxLfic TO sev

B8R Gryg USING POINT DATA

MOV A LIE LY ITianCup !1797.l0 :ualx: nzg
14} sod

HALT Yy pOSITION REGISTER FAILEC YO SeY
UBING POINT DATA MODE

MAINDEBe{419DDGRBeD MAGYL4 824 2UeNOVeZY 40182 PAGE 318

FTEST TRAT TWE Xwy P SIT{ON REGISTERS cAN gt Lauozo CORRECTLY
.usxnc POINT DATA MPOE

ct34; Score '
334534 ‘ MOV ;a son.onaur iLOW INTfiNs:TY = PAINY MOQE
74630 MOV #1332,%08UF1 BET X nosx 10N

174624 MOV #i202,008yrF2 {SET Y pOSIY xo
174620 MOV n;vgcaa..asuvé 1L0AD srATus REGIS¥ER 4y STOP
174634 MoV OBUF #60Pc ,

JgRr 7,0kAY ;zxtsuvc pnoanan PELAY
MOV nxn s,ag {READX POSITIO
CHP #4282 R H

L] 4] *4
MALT i%X POSITION REAISTER FAlLEC
BR Grsd JUSING POINT DATA MODE

MoV eYRQS, RY iREAD¥ POSIT]ON
CHP Ozeai ) i
BEg 104 H
NAL? (Y POSITION REGISTER FAlLEC

IUSING POINT DATA MODE

i7EST THAT THE Xey posx?aou REGISTERS CAN BE | GADED CORRECTLY
jOSING POINY DATA MEOE

G?35; Scorg
174836 MOV - migpPeR eDBUP LOW xwrtns;TY = PAINT MOOE
174832 MOV 453 ooolurt atr poai
174526 MOV 598 deD8yr2 ? ?
174522 MOV #123000500BUPY LOAO SYATUS thxs#:n Ay STOP
174836 MOV oeu ooupa

vgnR EXECUTE A rnoanAn DELAY
MOV -xpgS.na READX POSITiON
oMP 5y \ :
8o
HALY jX POSITION REGISTER FAILEE
8R GTyp JUBING POINT DaATA MODE

MoV oYPRS, Ry iREAD v POSITION
g:; l!fll:fll i

HALY iv POSITION REGISTER FaAlLSC
FUSING POINT DATA MODE



Gyvd4c/ry=44¢ INSTRYUCT!ION

nBGTRAT AL

917
918

919

920
921
922

923
924

925

926
927

928

929

930
934

ed 332
2243%4

gea3ss

g24370

B2d37s
2448y
Pedas2
gedate
Pod4a2

Pod42s
P2éadp
gg‘432

d0d4434
ged4adp

Rodads
Q2d 44

104000
012777

842777

012777

012777
243777

034737
8477080

B22700

21402
Pelo0p

Pp24n,

217700
g22y0¢0

2plany
2odonp

cv-ae/r7-44 INSTRUCTION
pBGTBE TN

941

942

943

944

943 Q03499
046 (@oR492
947 Q0449
48 Qgie62

49 lfll404
LT

951 85!4!2
gé443¢

T131.1]

TLELD
2045134

'FILET

324524

959 s¢‘53
248382
LYLED

Reasde
' TYLLY)

TIELN
224¢58p

104000
213708

942720
225029
20%922

P1272¢
21272y
912728
Pi2740

131"
Pa4739

24?7700

22700
pglan2
Polalp

Po04de

2i770e
g22708

gplegs
Padang

72 Q04592

gedé5%4
gedsep
Bpd5084
fgindg

2o¢s7p

Baists
lfilbla flgzwzn

) Qedefs D42};p
a1 gglblg 137 ?

4636 .Bo473Y

XYYP

ded636

986 304632
34634

Pe1636

98 Qeaedp

godsdg
gede%p

#cd69

1¢‘Ifil
l187fli

212720
Bg!umu
nua

oazrau

p1272p

17708
g2270¢

pplénn
Solonp

00406

217700

@22700
Poia0y

Colprp

yEgy 11 MAINDEC-{1-DDGYB~B MACY11:024 29eNOy=73 19198 PAGE 319

i$EST THAT TNE X=y posiTigN REGIgTERS CAN AE LoADED CORRECTLY
jUSING POINT DATA MEOE

cY36| score

146000 174440 MOV
0a0000 174434 MOV
001777 174438 MoV

172000 174424 MOV
004022 174440 MOV
2123490 JSR

174434 MOV

goeeed Cup
BEC
HALY
@R

174420 MoV
gei777 cMP

8co

HALY

TE8T 11 MAINDEGRisvD0GTBeD

!?KST THAY LgNG

j6OUNT

c¥371 scome
goie2? : MOV

1160890 MOV
CLR

o CLA
{10000 MOV

T TT1LS Moy
CTTTT S MoV

irvgee® MOV
ggggzz 17433 MOV
p12340 Jan

174332 MOV

peo0By Cup

1h g
IRL

174346 MOV
goeoos CMP

[[4]
HALTY

;?EST THAT LONS

JCOUNT ¢

ct3sl Store
081022 MOV
116000 MOV

CLn

. CLR
118000 MoV

g2s001 MOV

920004 MoV

172009 MOV
spig22 174234 MoV
012340 JSR

174230 MOy
204777 onp

1%
lRL

174244 MoV
2e4?7277 CMP

1o
NALY

tiilflflflnooaur
0,0
¢1777.'D§Ur2
#173000,00BUP3
Dau oODPC

7,0pA

*xp Qofl'
#0,R0

104

GT3y

oYp 'tll
#L777,R¢

rod

jLOW xurtnuth = PoINY MODE
(86T X POSIT! N
ISET Y POS{T]O
jLOAD STATUS azc:sq:n Ay STOP

JEXCCUTEA PROGRAM DELAY

IREAD X pQgiTION

XPOSITION REGISTER FAILEC
JIUBING POINT DATA MODE

{READ ¥ poslTIgN

{

§v POSITION REGISTER FA[LEC
JUBING POINT DATA MODE

MACY12.82¢4 2PeNaVe?3 10188 RAGE 22

VECIOR MoDE INCREMENTS X AND Y AXlg pROPERLY

OBURIRD

i;g.iala(lit

C;t'!lll(l)t

‘3! 'fi'i(l!
Dfiu "DPC

7. 0hAY

oxPRgind
1:..
'Y|

B%SI

'V!"afl'

004

LOAD "BOJNT MaDE"
CLEAR x Al!l
CLEAR Y AX1S
LOAD "Loua vceron MoDe"
IPRE 9!7 "OILTA X Axls"
pRESEY "DRLTA Y Axls"
Loao nu!au Ay §ropt
LOAD THE BISRUAY p,¢
EXECUTE A RROARAM SEay

| osuA0 ARey a4
l GRENENT X

"S&o NEETERRaDe
A

;AIL!Q
READv AX}S
1010 !Y INEREMENT 8Y 3

rYE!

INCREMENT Y AxlS
LDNG V[CTOR HOD! PA!L!D

VECIOR MoDE DECREMENT X ANS Y AX1S PRORERLY

OBUR#RR
81440007(0) ¢
(a)e
tgye .

2140000, (22¢
120903, 40)

s20Q01:40)»
#473000; (0

OBUE 900PC
7,0LAY

oxPEs,NG
#L727,R§
|0‘

GTyY

eYPOS,N}
#4727, ,R¢
yod

LOAD "POINT MOODE"
CLEAR X AxlS
CLEAR Y Axls
LOAD "LONG VEGTOR MoDR"
PR%SEY "ottT: ¢ Ax{s"
pRES Axls"
LOAD "oxss }v S$T0p"
LOAD THE BISPLAY P, ¢,
EXECUTE A PROARAM D!LAY

READ x AX}12
‘otg I+ OECREMENY oY 3
YE
NOe DECGREMENTX Axls BY
LONG v;c?gn MadE ratLED

READ v AXIS

3%0 17 DESREMEN? pY §
'

NO» DECREMENT Y aAxls @Yy
JLONG VECTOR MODE FAtLED



CTnde/rnT=4d INSTRUCTION

AbGTERTRLL

996
967

998

999

i12e0
1821

1de2

nBef

1232

1233

1234
1835

1836
1037

1238
1g39¢
104
10414
1042
1043

lpd4
1045
1046

igay
1048

Je46%4
20846%
gede68-

LIYEYT
Pode?p
TYTYP
2047

" H
Q24704
58‘71

71

Bz:;;a

[}8:&7:2
Bair3z
ge47%s
ggl?‘Q

@é742

god744

0Bd74¢
204792
BR47%4

2gdy3,
az47az

LIYRV)
247484
Pad 74

20477
eiryy
22477

B2ton2

geto%g
ge%oso
2e%2%4

Petode

gstes?

Pe%04g
geserz

go%o74
getn7e

2e%10p

20849,

20%1%4
cg¥18¢
FAERY)

1249000

12703
012704

104098

213709
013720
Pa-02g
22%020

212720

8182
012720
13777
24737

817700
020402

Cplanm2
2poanp
Polasy

217700

R2040¢

021407
LITLL
Pp04ny

PoBSang

2e%323
'TI&LY.]

v.¢¢/rr§44 INSTRUCTiON

1

104p00
12703

P42704
P12308

ip4pog
213708
B12720

20%s2¢
Pa%e2s
Ri272¢

Pplei2

Pi?700
220402
Zolan2
TTELT

-1

BaS20s

Be5304
Pp830
Poizy

TEST I! MAINDEC-q4eD0GTR=B

oBi777
0ee0sy

01022

116000

110000

172022

ggta
912348

174120

174406

174124

JTEST THAT LONG

1COUNY peivyy

GPI®I' SCopt

MoV

MOV

Score
MOVCYI9A,
MOV

TERY 11 MAINDEE;{iwD0GTR=B

292000

ee{77?

p2appl

aaizza
1160020

1100002

{72800
0e4a22
212342

{74000

173766

174084

SIITY no

j$8T THAY LONO
JCOUNT ¢77%«0

cteo! ScomeE
MOV
MOV
nov

copt

GLuf

MACY13192¢ 29°NOV73 42188 PAGE 24

VECIOR MOOE INCREMENT X ANS Y aX{S PROPERLY

#1777,RY
I WLL

OBUR ¢RP

#144000,(0)e

‘u>0
(gre
l&&'flflfla(l)#

l‘o s"
1Y Bll (e
DBU 000 ¢
7,0LAY

exXPES R

Ra RS
|t‘

GT49

Ovnglnfll
R4 N0

196

Grag

R4

R3
GTIA

HI3W OUN!;I
pnts H CONPARED VaALUE

SET Ue RO
LOAD "POINT MODE"
CLEAR X AXxiS
CLEAR Y AxlS
LOAD "LONG VEETOR MopE"
PRESE? "DpLTA X Axjis"
PRESEY "DELTA Y Axis®

iLOAD THE BI3PLAY p,¢,
JEXECUTE A PRQGRAN DELAY

READ X ,a .
ARE THEY EQUAE?
Y!I

INCREMENT X Axls via
JLONG vncvcfl MOOE PAILED

JREAD vy Axla
ARE THEY EQUALT
YES
NOs, INCREMENTY AxlS Via
ILONG VECToR MaDE PAIL_ED

;!NGREHENT EXPECTED vALYE
|FINISHED?
INDs TEST MORE DATa

MACY3lig24 23aNoVar3 L2ise PAGE 22

VECIOR NOOE DECREMENTS X AND Y AX]s PROPERL Y

nzflln Ry

77713‘
auaa» 5

] IV sRD

021 200 (0}
(g)e
(9re

"z&?'flflatvtn
RS, in)e
nsio)

7 ,0bAY

reb

6T4y

'Yflg'lflfl

.06

Gray

RS

Re

R3
< GregA

INO+ DECREMENTX

J3CT UPA BOUNCER
JPRESEY THe COMPARED VALUE

$ET UP RO
LOAD NIOINT MOOE"
OLEAR x Axx

tho"LONB V;eTaR MopE"
PRESE? "DELTA X Ax}s"
SPRESET "DRLTA Y Ayx]g®

1LOAD THE BISPLAY p,c,
JEXECUTE A PROGALM PELAY

READx Axls
ARE Tfl!V !OUAL7
YiS

Axls via
LONG VECTOR MODR PAlLED

READ v Axis
¢:£ THEY EQUALY

NO:» DECREMENTY AxIS ViA
ILONG VECTOR MaOR PAILED

INCREMENT "DE%TA yey"
3§c?cn:~1 EXPEETED vALYE

jna.TEST LORE DATa



CTn4r/nTmdé INSTRUCTION

nhGTRE P11

G
n

Te

he

1970
12714
1272

1273
1274

1275
1276

1277

1878

1g79

1282

1284
1082

1083

1004

1085

1086
1ga7

1088
1089
ig9e
1094

1092
293

g94

1895

1066
1297

1d68

1ds9
1ie9

1ic4

11e2

1123
1ip4

1105

i1¢s

11e7
1128

11¢e9

1410

11114
1112

1113

1314
1115

1116

1117
1118

1119

112¢

1121

1122

dg/rvi44 INSTRUCTION

¢e%1i2

gelii4

geti12p
geti24
20126
e%13p

ge%134
egli40
0e%144

pe%19%2

ge%1%s

Pe?162
gg’ifia
%170
o172

geti74
golasp
22828,
ge¥29,

Bo%210
go®2t2
#8%216
geta2a
20%2124
eetale

%232
g923¢
28242
g2%2%0

fe%2%

228240
Ra%284
05%205
getars

go%272

60'273

%302
got 384

TRA,pil

1124

1125

1126

1129

1328

1129

1330

1131
1132

1133

1134

1135

1436
1137
1438

1139

1149

1144
1342

1143
1144

1545

1346

144y
1148

1349

1182
1151

1852
1483

1154

ge43%¢
g¢!33¢
23334

oagSia
809334
28332
228332
3p¥336
gatisp
203342
209346
e0¢3%2
eet3%4.
gat3e2

2o 3486
¢0%3%2

TRY
a%3%
gotang

gesanz

o848,

geddip
Betat2
Pe%4t4

ge%41e

get422
228424

o842

14000

213700

R12v2p
295022

2oB%p20

e1272p
12722

12719

213777
204737

047700

B22772

golen?
godofe

2ed4le

217700
222700
001404

Podang

194000

21370¢

012730
rLl
za!zzl
212720
g1272¢
12710
213777
G473y

17709
B227%¢0
0041482
[TTTLL
200404

217702

g2270¢

Ppleny
Poda%d

134980

212703
012702
212504

1g4082
013708

z1:7 2
AL
auaozg
21272
210429

242740
213777

Po4r%y

217700
020200

Palen?
E1T.LT
‘PTIER]

217700

0202092
Pplen2
golota

2oty

ge2704
gp%202

P2%3%y

Pp1337

TEST 1! MAINDEC-44~DOGTB~B

91022
116000

1p6pe0

ope22l

1720080
001022

@12349

173674
LTR

173660

poocey

#ei1022

116000

106000

azasax
172000
001022

242340

173576
#01777

173862

01777

173700

1936022

MACY11:024 25'NOV-73 102158 PAGE 23

JTEST THAY X AND Y aS]S INCREMEN?S PROPERLY

;COU

SCOPE

MOV

MOV
CLR

oA
MOV

Gr41)

MOV

MALT

1 FEST THAYX

lustc SHORT VECToR MQDE
NY

OBUF¥RD

#144000, (D30
(@)

(0ye

#1200004(0)¢
#2231(D}e

#173000,¢2)
OBUP YOOPRC

7.DLAY

'XP83090
#4,R0

1eb

Grag

eYPPS,Y

L I¥1.L
rod

jUSING SHOR? VECTOR MOOR
JCOUNT 1

ctél :cnr:

CLR

GV

TEST 11 MAINDEC.{4«DDGTEB

goea?

goeony

se0e20l

peio22
{46000

106009

172000
001022

g15340

{73464

173452

app221

1

]

173470

BUF RO
#144800,(D) e
(g)e
(p)y»
404000, (0}

#20904,40)e

‘1!?00¢a¢la
DBUPveDPC
7, DRAY

Oxngsaflfl
#1777 R
106

Grey

'Ylg3oflfl
#L777,8%9
rod

:0AD URSLT POINT MooE"
JCLEAR X Ax1S

JCLEAR ¥ Ax]
LOAD "SET suonr VEOTOR MOCE"

JPRESEY "DELTAX AND DELTA Y

jLOAD YHT DIBPLAY »G
JEXECUYE A PROGRAM OeLAY

IREAD X AX{iS
ARt THEY EQUAL?

INGREYENT X Axlg PAILED USING
gHORT CEchonnooe
READY AX{S

:ll YH!Y EOUALY
4

NO INGRTMENT v aX1S FAILEC
USING SHORT VECTOR MODBE

X AND Y AX|B DECCREMEN® -PROPERLY

SET
LOAD Ntt? POXNT MopE"
cL;an x Axl

thfl"LgHORT VECYOR MOCE"
PRESET "DeLTA X AND DELTA Y"

iLOAD THE BISPLAY #C

JEXECUYE A PROGRAM DELAY

JREAD X Ax;
€ THEY BRQUAL?T

YES
JNo. DEGREMENT X AXIS FAILED US!NG
SHORY VEC?OR MODE

jREAD v AXiS
4&!: Tutv !GUALv
ve

INO OEGREMENT v AX)S FAILEC
USING BHORT VECTOR MODE

NAG!11w§24 29«NOVa?S 40198 PAGE 24

JEST THAY X AND Y AX[S INCREMEN? -PROPER,Y

{USING SNORY VEGTOR MOOK
1COUNT g7y

cfe43l SCopl
MOV

MOV
LI 1)

GHFa3A,

#77&23
aes

,3:3534 :

OBUPsRR

v;; 2905 (03¢

!t
:1'ouagcuao

I 1 000 03
D%U ’Obfié
7,DLAY

oxXppS,NG
R2,R0

106

GTed

'Ylg‘:nfl

.t‘

GTag

#2083 1R4

R2 :
R3
GT4JA

jSET VP A COUNT LOGATION

{$€T Up THE COMPARED LOCATION
1SET UP "ORLTA XuYn

se
SLOAD"3:1 POINT DATA
SL:ARX Ax!s

Axis

;LOAD wacr suonv VECTOR MOCE"
SPRESEY "DELTA X AND DELTA ¥"

iLOAD THE B18PLAY P,C,
fEXECUTE A PROGRAM DELAY

READ X PosiTioN
ARE THEY EOUAL
ves

!NGREMENT X AX]S rA!LED UBING

BMORY VECHPOR MODE

READ v POSIT]aN
Ang TWEY EQUAL 9

INCREMENY Y AX]S PALLED YSING
SMORT VECPOR MODE

IADD QELYTA X=Y
!NOREMENT EXPECTED VALVE
ontcktnENT COUNT, PINISHED?
INO, TEST MORE DATA

MODE"

f

f



GYedC /rT=44 INSTRUCGTION
GLIRLCE NSS!

1162

1163

1164

1165

1366
1167

1i48

1169
170
1171
1172

GPedl/rTe4d INSTRyCTiON

269430

22%432
408436

Bad442

00%44y

22%4%p
22%4%4

Bet48;
209442
Bg%464
fll"’a
92%472

Be24%¢
2oese,

(TLERY)
28%5%4
getsis
209520
es%522

228524
ga;saa
BEs
25583
28536

- IILTY)
goisag
gg®54e

90%59;

DACTRETME,

12¢4

1202
1223

1224

12es
1206
1227

1208

12¢9

1212

14114
1212
1243

1214
1215

1216

1217

1218

1219

1220

1221

1222

1223

1224
1225

22854
28%5%4
TEETY
535564
295684
225579

3355?4
6% 6%
B0%6d¢
2e%612

gotets
g2%622
Boteag
Botedp
e2%632

Bo%edy
Je%e4p
g2% 644

Botéeds

geteBp
Botens
Po%6%g
ptedn
FIEYY
geteds

wet672
ge867s
Pot7e2

tet710

8754
g2%72p
Betr24
det72e
P73

ARAT )
PBe7%

getr42
Pet74¢

14000

g12703

242703

12904

10dp20

013720
01§7g¢
ge302p
P0%a20
12720

210429
B12740
013777

Be4737

21770p

208200
Ppianz
Podoop
Po0413

B4770p

Q2020

201422

Pokpop
Cpoars

Be2704
@p8302

20%303
Pa1337

124000
1370
¢1g7g0

Pe°pp
22%020

212920

gzgzao
212740
fi13;77
Po4739

17703

2270g
Gai4nm2
Pagacy

Oofals

217700
922708

Po140¢

Polzee

ledp0p
213700

51372¢
Pp3p2g
2a%e22
01272¢

g1292g
012740
P13777

Poe73y

217709

022700
Pol4en2
LLLEY

Po0ans

217708
g2270p

Polang
Padptp

TESY I! MAINDEC~44#DDGTB=B

osea7?

284777

229321

8e1022
116000

186000

173000
epie22

012349

173342

173338

82204

173346

MACY1g:42¢ 23=NOVe?3 19388 PAGE 2%

1TEST THAY X AND Y AXIS DECREMENT pROPER.Y
1USING SHMORY VECTOR MOOE
JCOUNT 7748

scopt
MOV
MOV

MOV

Grésl

S

G444 :ov

TEST 1! MAINDECS{4=0DGTB=B

go1022

116000

{38008

@12340

173234
CTITTE

173220
20e00e1

2p1@22

116000

130020

@203p1
172000
001022

212340

173136
gair7y

173422
081777

173240

173442

i TEST THAT x AND y A8]S

877,R3
#1777,Rg

92903k4

OBUF #RO

#144000,(2)n

(ghe
(2)e

#406000,(0)¢

Ré, 1)
‘17!3050(0'
DaukrepPe
7,DhAY

LT FLT
R2,R0

108

GYal

oYppS, RP
R2,R0

1408

Gran

#2034 ¥R
R2
R3
YY)

JUBING RELATIVE POINT MODE
1COUNT 3

cT451 SCort
MOV

1TEST THATX A

DBUF #RP

8149000, (0)¢
(g)e
(gre

:x:l'flistssc

Oxng!onfl
LIVL.
reé

GTeg

!vngzunl
1Y)
194

iUBINg :KLA?!VI POINT Mook
1 COUN

(AL TY] 3core
MoV
MOV
CLR

DBUF #RD

#110000,(0)¢
(g)e
(2ye

‘g&"fl'itlflt
#2ed0ii6p)e
fii!?’l!g(!?
DByf pe0Pc
7‘DLAY

*XPES,RE
#L777,R¢

106

GYe?

eyppS,R
#1777,R®
g4

jSET Up A‘eogn? LOBATION
JSET UP THE GOMPARED LOGATION

FPRESEY THE "ORLTA XaY"

SET UP RE
LOAD "SLY POINT DATa MODE"
CLEAR X AXIS
CLEAR ¥ Ax!z

LOAD "SET SWORT VECTOR MOCE"
PRESTT "DELTA X AND DELYA V"

jLOAD THE BIOPLAY »,¢,
JEXECUTE A PROGRAM DELAY

READ X POIXIIEN
ARE TWEY £QUAL
YES$

DEGREMENT X AXIS PAILED USBING
J8HORT VECHOR mose oo Y
IREAD v Posatxan
ARE TWEY PQUAL 9
YES DECREMENT
DECREMENT Y AXIS PAILED USING
$HORY VECHOR wmODE

ADD "OELTA Xmsy"
DECREMENY EXPECTED VALYE
DECREMENT COUNY, PINISHED?
NOe TEST MORE DATA

MACY11:024 29eNOV=?73 40188 PAGE 26

INCREMEN®S PROPERLy

jSET _Up RO
LOAD "SEY POINTY MpOE"

CLEAR X AXS
CLEAR Y Ax!s
LOAD "SET RELATIVE POINTY :NODE"
PRESEY "DELTA X AND DELTA Y"

{LOAD THE BISPLAY pC
SEXECUYE A PROBRAM DELAY

READ x AXiS
t¢:§ THEY pBUALY

NO» INGREMENTX Axls PAJLED USINGRELATIVE POIN?® MODE .

JREAD v AX}S
ARE THEY £OQUAK?
YES
NO INGREMENT ¥ AX}S FalLfC
UBING RELATIVE pOINT MOBE

NO Y .AX]IS DECREMENY pmopERLY

SET UP RO
LOAD "BET POINT MpDE"
CLEAR X AX]SB
c%EAn Y AX]S
LOAD nSET RELATIVE POINY MODREMN
PRESET "DELTA X AND DELTA Y"

{LOAD THE Bl¥PLAY pe
JEXECUTE A PROGRAM DELAY

JREAD X AXiS
, JARE TMEY PQUAL?
IYES
INO+ DECREMENT X AxlS FAJLED Usgling
IRELATIVE POIN? MOpE - SN
IREAD v AXQS
JARE TMEY BOUAL?
YES|

INO DECREMENT v AX1S Faj ke
SUSING RELATIVE POYNY MODE



G¥rdp/rT=4é INSTRUCTION

nBGTRETPLL

1295

12%6

12%7

12%¢

12%9

1242

1261

1262
1243

1264

1265

1266

1267

1268

1269

GTe4p/nTeqq INITRUCTYION

gt 74
20%7%
02878,
getvep

et764
ged 74
ges772

2097%6
deserp
bolon?

delore
gotota

geicsia
gotoe2

geéoas

Rotodz

galote
goiels

CFIT LY.

Bolos?

T 1LY
ootose
doto%2
Botos

Boto%e¢
gotoa?

golodd
Potobs

nheTag"Ptl

1203

1294

1295

1296
12¢7
1298
1299

1320
134

13e2
1323
1304

goen7p
gosg72

oed7¢

getim2

LTTRL
Rolids
605154

80'122
928134
2ad1dp

"FIERF]
got13s
gol 144

gs481%
goé19%4
TTERI

gelibp
Bclmoa

LERYY

gok1%p
gali?2
208174
getivs

gplang
geldaf%q
got28e

got2ig

ipdpfp

212703
012702

12904

104000

213702

212720

Pe%e20
035022
g12720

P1042¢
012710
213777
Paersy

217709
020209
Palaep2
Podase

Po0aly

217700
g2@2%p

204492
"L LT
200408

Pe2704

25202

229303
201337

1g4e00
212703

942782
0127!4

104000
213700
9137 2

2
T
12720

010429
912740
243777

234737

24770
P20208
081402
BaBafp

Po0413

247700
Q20200

Poien?
Padafg
200405

P62704
Pa%382
2g%303

Ppilly

TEST 11 MAINDEC-11wDDGYB=B

0e2a77

0@y

pae2nl

001022

116G0fl

{38000

172000
se1022

p123480

173024

{93042

gen2el

173030

MACY1Y, 924 25oNpV=73 L2198 PAGE 29

JTEST THAT X AND Y AX]S INCREMENT PROPER.Y

jUSING RELATIVE POINT MODE

s COUNT geyy

(A LNA sCort

MOV

- MoV

MOV

SCoPt

MOV
MOV

CLn

CLr

MOV

MOV

GTe7A,

TEST I1 MAINDEO={{*0DGTR=B

oa0e77

284777

820391

sein22
116000

130800

{92000
00940822

212340

{72702

{72672

poe20y

172726

80
ctesA; MoV

nf!ST THAT X

ICOUNT 77«8

cfes) Scorf
MOV
MOV

MOV

#77,R3

#y 2
#2ai R4

OBUF1R®

#140000, (8¢
(p)e

(aye

013 000 (P e

R4, j0)e
#428000,(2)
Dig'Y 11 J+

expps,RY

'2rg°
.t‘

GTap

oYPQS,RE
R2,RQ

196

Gral

#2BL R4
R2
Ry
GrarA

MACYL 1§24 2%=NoV=73

jSET UPAA COUN?T LOgATION

{SET Up THE CONPARED LOGATION

1SCT UP "QELTA XeY

{4
LOAD "8!? POINT DATA MODE"
CLEAR x All’
CLEARLOAD "8!? RCLAT!Vt POINT MODE"
JPRESET "DELTA X AND DERLTA Y

iLOAD TWE B13PLAY #,C,
JEXECUTE A PROARAM OlLAY

READ x POSiITIAN
All THEY BQUAL

xncntntur X ARlR rAtho VS ING
RELATIVE AOINY MOBE

JREAD v POSITION
Alt THEY £QUAL 1

xNoRtMtNT Y AXIS FAILED USING
RELATIVE pOINT MODE

ADD DELTA X=Y

INCREMENT EXPECTED VAL
DECREMENT COUNY, PINISHE
NO:» TEST WORE DATA

YE
HED

12138 PAOL 28

y AX{8 DECRENE Y

TUBING RELATIVE rozuTIRoDECRENENE PROPERL

uipifl; ga

QQUFiRD

2118000, (2)¢

:g>0

‘13139”."’Q

0133000, (8
i i
7aDE‘Y ‘

QXFE'O“Q

104

Grey

fyYypp3, AP
R2 AR

sob

Grey

#2203 R4R2 :
R3
GTagA

JSET UP A cOUNT LOEATICN
{SET UP THe COMPARED LOGATION

JPRESET THE "DELTA Xa¥Y"

jSET _UP RO
{LOAD "gEY npxur DATA MODE"
chan x sz

LBAD "ItT ltLA?tv: POINT :NQDEN
nPnESE? "DELTA X AND DELYA Y

iLOAD THE BI3PLAY P, ¢,
JEXECUTE A PROORAH PELAY

READx POSiTIg
A:! Tutvéul
DECREMENT X Axx: PAILED ULING

RELATIVE pOINY mODE

READ Y pPosiTIgN
ARE THEY tGUAL 7
YES DECREMENTY
DECREMENT Y AXIS PALLED USING
RELATIVE SOIN? MOAE

lADO "uthva Xey?
{OECREMENY EXPECTED VALVE
thGREM!NY COUNT, PINISHED?
1NO, TEST MORE DATa



GT»¢P /nY=dé INSTRUCTION

nNCTRETPEY

1332

1333

1334

1335

132
1337

1338

1339

1340
1344

1342
1343

1344
1345

1346

1347

1348
1349

13%2

1351

Gye#2sey=4d INUTRyOrioN

2282142
gelaie

eee220
eol2dq

o232

208234
Qet24p

gptady
get24e

got2%n
got2%4
2262689
got28?
gad2de

del274

R

goi3ng
dal3ne

428330
L ITREF

IR
2et3ag
dotl3az
gee3dg

NnOGTBE TP

1366

1367

1348

2et32s
2o8330

o213%4
wz!33a
gol 34
g2t3vg
TIRLY
S%GSGQ

£382

Poi3ds
sgl!!

28374
22837
ggt‘fl?
glasp

Qotasy
getadp

gtaly

gtads
Qot4dp
242

'TIXEP
getadp

FIEYY

gotadg

Pol4dg

go84%4
20¢4489

104009

212773

Py12774
21273y

La4p0p

013700

g1272¢
203029
PoS02¢

13720

#i1272p
Pe%e20
012710

243777
P3473y

817700
P2040p

2pien2
Oploag
PoB40n

go%237

Bo%204
Pp33a3
Pai343

104900
212703

012704
g1 737

104020

13702

01272!

ok742
0%3725
PoBp2e

81274
313777
ee73y

p17700
2a270p
g204dp

2giqn2
Celoce

P4ty

25237
2gB204

T ER1:k

2ol34y

012777
242777
213779

TEST Il MAINDEC-44=DDGTB"B MACYl1.02¢

1L0AD STATUS B TESY
JUSE GRAPMPLOY X MOQE TQ TES? Y .X]8 |Ss INERCMENTED BY

INSCALE" REGISYER

GT491 SCoPE

oesa?? MOV

geoeoy MOV
174101 oplpd6 MOV

score
201022 GFe49A; MoV

116000 MOV
CLR

CLR

001236 MOV
120000 MOV

.. CLm
172000 M3V
091022 17289%¢ MOV
3123480 JSR

172554 MOV

£0

HALY
!RL

Pa1036 InC
INC
PEe

BnE

$ESY 1! MAINDERs{{eDOGTR«R

1LOAD STATUS B T
jUSE GRAPHPLOT¥
JRSCALE"Y REGISTER

6¥%01 8CorE
oe0077 MOV

200080 MOV
174191 gpigle MOV

A , comre
2eie22 G504, MOV
116000 MOV

CLN

CLn
2e4036 MOV

124pp¢p MOV
CLR

i7g000 MOV
gigZi 172442 MOV
712340 Jgn

172436 MOV
174000 8le

Cup

oce
NALT
BR

20i036 INC
INC
oge
1]4

174188 172346 G¥508) Mov
172000 172342 MOV

gpen22 172362 MOV

#77,R3
FYPLL

ti;éizt.osavz

CBUE RO

8119000,(0)e
(2)e

(@)

DSAVE, (9)e
#130000,(0)e
tare

$17§000,¢8)

DDU +80PC

7,0hAY

oYRQS, RE
R4,RP

.t‘

GTog

05avE
R4

R3
GTagA

2%9«NOYe?3 10188 PAGE 3¢

jSET UP EXECUTION COUNTER
:8:7 UP COMPARED DaATa
ISET UP BASIC *L0AD STATUS B"

scTvV
LOAD “IO!NY Mooe"
CLSAR X AX]®
h“. Y Ax}S

AD "SEY $Tatyus g"
LOAO n$CT GRARNPLAT X MODE"
LOAD "X GrAPHPLQT DATA"

(LOAD THE BI8PLAY p,c,
JEXEOUTE A PROBRAM DELAY

JREAD v AX{S
QOOHPARE Te CXREQTED VALUE

Aniont;A?ug k: FAILED A0 A T LOAD
!hnz Y AX!! coafi:CQLb

{INCREMENY THE STAYUS B COLNT
DECREMENY THE EXEEUTION CCUNT
1TESY MORE OATA

MACYLL:82¢ 29«NOya?3 10138 PAGE 32

noot T TEST X AX{S I3 INGREMENTEN BY

‘77;“3
] 4

st8301,08avE

PBUR IR

#1100490,(2)4
(a)e

(e

DSAVL,(§)e

S ITITIRED
(Bye

8173000 (0)
PBUEfODRC
7.0hAY.

*xPE8,RY
fl;"llflglfl

06

Graje

Dgavk
R4

R3
GTsgA

#174100,008ur
#173020;,008r}
OBUE »80PC

jSET UP EXECUTION EOUNTER
ISEYT Ur COMPARED DaATaA
FSET Ur BASIC 'LOAD STATUS B"

SCT Ur
LOAD "PO!NT Meoe"

CLEAR X AX]S
CLEAR VY AxlS
LOAD "SET STATUSB
LOAD "§ET GRA!HPLQT Y MOQE"
LOAQ "Y GaAPHpLEY PATAM

iLOAD THE BIBPLAYp
JEXEQUTE A PROORAM otLAv

READ ¥ g
MABK !o l! 5 p=9
COMPARE 0 :xa:crzo VYALVE
ARE THLY s

LOAD "BTATUS i“ FAILED T0 LOAp
THE X AX1S GO!REC?LY

TATUS B COULNT

RXECUTION CCUNY
!NCR[HENT THE
lDtOREMENT THE
JTEST MORE DATa



G¥m40 snT=44 INSTRUATION TEST Il MAINDEC-41-DDGTB~B

nnGTERTPLY

1404

1405

14026

14e7

1428

1409

14419

1414

1412

1413

1444

1415

1416

1417

1413

1419

1422

1424
1422

1423

1424

1425
1426

1427
1428

1429

1430

1431

1432

1433

1434

1435

1436

1439

1418

1439
1440

1441
1442

1443

1444
1445

1446
1447

1448

1449
1450

1451

1452

GTedp/rYmedt INBTRUCTION

Jet4a7¢p
2ee47?2

2et4rs

ptsSm2

CYLLT)
goes12
Ba85%6

208524

228530

Bé53¢
gees4g

does42

BotS4qe
goes%p
pes%¢

gé3%4p
228584
85!53@

IEEY]
gotenp

getona
'YX YY)

getéie

gotedg
goteds

Botélg

Bated2

- TYTRT
8@‘6‘2

Y XXTS

Peecd?
BaleYe
g08684

BotsTp
ggee?s

get78p

nBCeTERTREY

1454

145%

14%¢

14%7

1488

ggeree

get70,

(JIREY.
883734
720

wz:;ga

)
25673
2ee74p
gel?744
208792

Pee7%

get784
getrbs

gatr7p

o772

goeE77s
ecYod2

cetone
Bevoiz
gev01s
gev024

2er93g

2ev2%s

' ANLY)

104090
013709

242729

1272
012729

2127290

21377
224737

23277

Po140¢

CETLLT)

104009

213700
212720

P12720
a1272a
242720
12729
12722

12728
213777

ou4737

232777
Peian2
Poledp

Pon424

21370¢

f1272¢2

g1272p
212720

0127§

913777
Po4y3Y

232779
PaLery
CPTLLTL)

104000

213700
P12720

272
12728

Coe73y

83277y
Paiod2
Codofp

200424

P1372¢

gie7za
12720

91272¢
242728

013777

24737

232777
Pala0y

Qo000

2041022

116000

gpL777
sogane

1720600

npla22
242340

172326

300040 172316

P04022

116000

p8i77?
200200

110000
T TLLEY
geeond

172000

aa1022
P12340

Aena40

17224p

172238

#0i022

116000
api??7
LI

17!!!!
pela22
g12340

ageod4d 172i%6

{72466

MACY11 1924 23aNOV=?3 10188 PAGE 34

JTEST THAY YWE EDGE FLAG |S NOT SET AY 1979,0

G511 §COpE
MOV
MOV

:OV
Y

"oV
"MOV
JSR

a1y
8EQ

HALY

{EOGE FLAG TESY

DBUF +RE

#119000,(0)¢

‘1777 0;)0
#3,(0
*11?0090(!)fl
DBUF #00PC
7.,0hAY

#402,0038
rod

iLOAD POIN?

ILOAD !

:LngsTOP
TARY

;ExEOurE A PROGRAM OELAY

IERROR, EDGE FLAG SEY ON 3777,9

L ,
tTEST THAT EXCEEDING X AXIS SETS EDGE FLAS

6?3214 :cont

jsUB=TEST, TEST

MOV
MOV

f£8T 11 MAINDEEG={{eDOGTBeB

aqiozz

116000

flgglgs
110000

o2pppl
ee0088

172020

opin22
212349

17219p

pese4e 172079

geie22

116000
ggeaes

LT LLLL

172000
pgya22

e12340
172026

goen4d 172046

iEDGE [ AG TESY

OBUF 1RO

#139000,(2)e
#1977, ()4

#g,(0)e
8349000,(01 ¢

8i,§0)e
", i0)e
#1723000, (D3

DBUF . ®0PC

7.0LAY

#42,°030

106

G735}

RPOIN?
MAX X

LONG VECTOR
1LOAD DETA X
1LOAD BELTA Y

T0PLOAD 8
;$TARY olanLA
EXECUYEA PRQGRAM DELAY

iTE3Y BlT &

iEDGE PLAG FAJLED 90 SeT

LOAD

LOAD

1 LOAD¥
LOAD

THAT THE EDGE FLAG CLEARS

DayE rr®.

e afl'l('i!
‘:’ .‘.,0
"2,10)*
'11 POR; (2%
ST AL L
7,0hLAY

#42,%08nR
s é

MACYLL. f24 2%9«NOVe?3 42980

LOAD PO!N?

BYARY DISpLAY
EXECUTE A PROORAM DELAY

JERROR, EDBE FLAGE FAILED 70 GLEAR

RAGE 32

i TEST THAY EXCEEDING =X AXIS SETS EOGE FLAG

6?53| Score
MOV

MOV
noz

M
MV
MOV
MoV

MOV
MOV

VSR

By
BNE

HALY
BR

jsUBeTRST, TESY

OSULIRE

ng; 00043

.8'!8,.
t%glozlutalfi

l gLidple

lz! 'flflatflii
DBUE ¢MOPC
7,0hAY

'4lc'03u
16é

GToYe

POIN?
nax X

: LONG v:c*ou
BETA
D!LTA.

pLOAD 870
$TARY OISnLA
EXECUTEA pPROORAM DtLav

itEgT BIT B

iEDGE PLAG FAILED *0 SET

4

THA] TME EDOGE PiG c;:‘ns

bayrrRe

IR 000.(530

80,408)e
2,10)e

#17 goe, (2}
OBUF #00PC

7,8pAY

S40,;°08R

1od

jLOAD POINT
qLOAD X

0AQ sTOP
SSYART QISPLAY
JEXECUTE A PROGRAM DELAY

JERROR, DEBE FLAG PAILED TC CLEAR



Y40 /nToad INYTRUECTION

pbhGTRRTMYy

o

1492

1494
1462

1493

1494
1495

1496

1497

1498

1499
18¢0

w42/07
GTrBTP

1844

1845
1846
1547

1%45

1549
1359

1554

1833

Qete4:
F29044
eeY2%0

gatede
B2Y040
227264
gele?p
02274
geYieg

AR
Y142

R2V11%e

d2%124¢
2¢7112¢

22113

227132
geY13s
gf182

a';1:6
27192

pe? 1%
21684

22917
gev1%s
gevasg

eet29;
207284

g2Y210
31’334
£9220

ez;2;4
2

§8y232
32;24g

244
3572!3

2eY28¢
geY2eq
2eY28¢

i1

gev2vg
229272

gz;SQz
2738¢

01;324
21322

023335
229332
#2Y33¢
eer34z

L1344

227346
22739

#2139,
50;364
gey3¥s

[ [4XYL

00;404
Betatp
o414
24230
#2422

£27424
£2742¢

20Y434
2442
02%49g

@2%49%¢

029442
geYadg
ger473
22%47%4
ge7548p

104000

213709
912720

212729
013723

212729
01272¢

12720
P1272¢

21377y
20473y

232777

galena
Ppoleoe

o424

2137002

B12720

21272¢
012729

P1272¢
213777
204737y

232777

Poi4ny
fgdadp

19400p

213722

giay
fli!zag
P12v2¢
212729
212720

212720
13777
20473y

23277y
faieny
PeCony

=44 IngTRUCTIg

ig400p

G;§777
012993

0127;;
1379y

700
Ba27902
P2270¢
P0140y
PEdo0p

iodpap
E1§777
212y7;
812777
013777
Poarsy
#17708
242700

P2270p
Paia0y

ip4p0p
212777

21277y

012777
P13779

Poer3y
217708
Ba290p

Pa27ep
231404

2eerp

TEST 1! MAINDEC~q4D0GTB=B MACY130924 25eNOV?3 42988 PAGE 33

jEDGE FLAG TESY |

JTEST TWAY EXCEEOING oY AXIS SETS EQGE FLAB

crJ41 SCoPE
M01022 ov OBUE 1RO

116000 MOV #114000,(D)e LOAD POIN?
capase MOV #a,0)e LOAD X
091012 . MOV GSYAXs, o)e LOAD MAX ¥
110000 MOV BLL§R00 (09 LOAD LONG VECtOR
LT MOV fa,10)e LOAD QETA X
TTLTE Mov 81,10)¢ LOAD DELTA Y
172000 MOV #173000, (01 LOAD sTOP
001022 17174p MoV OBUF ¢+ @DPC BYART OISpLAY
012340 JSR 7,BhAY EXECUTE A PROBRAM DELAY

200042 174732 Bly #40,0088 iTESY BIT 8
BNE Y ]
HALY iEDGE PLAG FAILED $0 SET
en Cre)

i§tBeTEST, PEST THA] THE EDGE FLAG CLEARS

pe4a22 MOV OByt « RO . .
116008 MOV #148020(0}e ’Lnan POIN?
eoeago MOV Sg,0a)e LOAD X
oes008 MOV #2,(8)* jL0A0 V¥
172000 MOV #L79000;(8)e jLOAD STOP
pgl@22 171666 MOV OBUF,#0PC IBTARY DISALAY
212340 JSR 7,0kAY JIEXECUYE A PROGRAM DELAY

ooBa40 171676 By #48,%03R
BgG 104 . o
HALY JIERRGR, EDGE FLAG PAILED TO CLEZAR

iEDGE P AG TEST
jPEST THAT EXCEEDING oY AX{S SETS £DGE FLAG

Gt35; Scome
204022 MOV 0BUE sRE |
116200 Moy RL44008 (B WOAD POINY
anaagg MOV fls, 3!0 LOAD Xpoese MOV 80,§0) LOAD v
116009 MOV :1& fl?la(ll: Lntg LO=G ;tc?on
a9eg MOV gle LOAD DETAflggbgg nsv it B30 4009 LSAD DELTA ¥172008 MOV £17§000, (22 L 870
ppip22 17iepp MOV DBUFs00RC START DISALAY
212349 R 7,0kAY JEXEGUYE A PROORAM DELAY

0esa40 174870 | :x; #49,%03p8 itest Blr 8
N “h

WAL T ' itOOL PLAG FAJLED 0 SET

tEST I} MAl\DEC=1i+0DGYBeB MACY134824 28aNgye?3 (BISE PAGE 34

iTEST THAT TWE CMARACTER REGISTER 13 L0AOEA PROPERLy
i CoDg g@

Gt561 SCoet ' ,
MoV :t@ agg;pcsur jLOAD "CHARACTER MaDg"

100008 171822

: SLOAD "NULL"TM CMWARAETER
CEELET] 1gd MOV ]2 !7,915 a;é
172000 $74% MOV 2ee,e0BYP2 ,
2010822 174532 MOV DBUFseOPC jSTART DISALAY
fliagflfl -8R 7,0hAY JEXECUTE A PROGRAM DELAY

1 A A T « ,008200 CHp g InhBk to BITS 1Beis
ego 194 ) ‘
HALY IERROR, CHARACTER REGISTER LOADED N ERROR

iTEST THAT TME CHARAGTER REGISTER 13 LOADEE PRorERY
i CoDE 77

6¥971 sgopt
MOV100008 171444 - BLPQ000, 0BUF ;L0AD "CHARACTER MpDE"2p8a7y irt.gl MOV Py9,008yr¢ 1LOAD CMARACTER172002 171434 MOV nzzgflal.ooaura %

291022 171492 MOV OBUf s @DRC PBTART DISPLAY
0;3340 JER 7,0LAY IEXECUTE A PROGRAM DELAY3.%;33 :gg :v;,g.fl JREAD uuaggc?:zaaea.

; LA 14 24). IMASK T T8 (Dels176000 CHp #$34000 {Rp MABK To BITH
4 sed -
HALY JERRQR, CHARACTER REGISTER LOABDED IN ERROR

{TEST THAT TWE CMARACTEN REGISTER 13 LoADEA PROPERLY
1 E00g 23

6¥%81 scomrr
MoV180000 4171366 #10000P 00BUF {LOAD "GHARACTER MoDE"6e0e25 171362 MoV "25,008yr} JLOAD CHARAGTER172080 47139%6 MOV #17328000BUP?2

B21822 171374 MOV OBUFveDRe jSTART OISpLAY
Q;as4u JSR 7,0pAY JEXECUTE A PROGRAM DELAY171372 MoV *YRES,R {READ CWARACTEN REs,281777 B1c #7740 IMASK To BITS ifl-;g252000 CMP #52§00,Rp

HALY JERROR, CHARAGPER REGISTER LOABED {N ERROR



GIm42/p 7444 [NSTRUCTION
nhGYRE. PL1

1%89

15900

1591
1b92

1593
1%94
156y

1596

15¢7
1568

1569

1629

1601

16¢2

1623

16¢4

1625

1626

1627

1628

1609

1610

1614

1612
1613
1614

1615

1616
1617

1618

1619

162¢

eer582

327504

gevsi2

ge7520
2271526
gersig,
geyS54p

827544
¢295%¢

I2Y5%4
g2e75%

229589

ge7%62

32957
229524
20%694
ae%6%2
gev6is
e2%634
227632

263
éer642

dey646
c2v6%2

22%6%¢4
2268

2eY64p
007:04

ge )
12.6;2
WeY6%4

22767

3 ger78;
33 g972

83348
Ber714

Gywao/nymad I urRyUCTigN

pbETRETRLY

1638

1639

1640

1641

1642

1643

1644

1645

1646
1647

ged716
cevrr2e
£2Y726
02?734
per 743
2eY79%p
Pe¥7%¢

£29744

@e1772

Bev77e
Q18282

gidode
100142
R180%4
Ri8026

18020
e18224
eilpdp
Q12032

212034

P120Ys

d10042

21804
218082

2100%4

104020

42777
212779
212777

813777
Bo4ar3y
2179%a

242700
R22700

Poi40y
Po0o%0

1g4p29
242777

242777

012177
912977

223277
21277y
043777

Pper3?

0177002
R42700

022900
21402
Pavodp

Po04ey

2417782

P22792
golen2
Podoro

Podato

217782

0437G0
22250p
Q01404

Cefa2

1p4eny

212777

812777
21277y
012777

g127%7
21277y

243777

Poar3?

17709

04;700
022520
Raiace
2elol0

Bo04ey

0177a¢

22702

Pplan2
Padgop

Poda1p

217900

242720
822909

Col4ly

Rokosp

TEST I!

100000

2008052

172000

fe1022

812340

171314

eeL77?

124000

116000

aoinzo

aei000

{00000

174244

172000
001022

?12340

174216
@04777

CELLLT

171172
poq0aR

171156
{74000

golend

MA{NDEC-11=00GT8"8B

171340
174304

174302
171316

174232

174226
174222
174216

174242
174220

GY39!

)} CoDE 52

sScort
MOV.
MOV

MOV

MOV

JSR

MOV
BlC

CMP

BEQ

HALT

MACY14 1024 25eNpye?3 L0188 pAgE 38

#120000,90BUP

Sn2,008yry
#473000,008Ur2
OBuUftelPe
7,0pAY

oYRQS,R

#1777,R
$124000,R2
104

JYEST THAY THE CHMARACTER REGISTER 18 LoADED pRamCRLY

:LOAD "GHARACTER MoDE"
[CoAD eWARACTER

JSTART DISALAY

JEXECUTE A PROGRAM DELAY
JREAD cnan’cttl RGO,
IMASK TO BITH 10ais

JERROR, GMARACYER REGCISTER LOADED !N ERROR

JTEST THAT CHARACTER MODE ODQES NpT WANG THE Dl@P_Av PROCE¥SOR
JTEST THAT "NULL" DOES BOT CHANGE X OR Y AXIS

(3 LT 2]

P
4

ScCort

MOV

MOV

MOV
Moy
CLR

vEsy Il MAl\DEC-{{=DDGYR=B

116000

2123420

1¥{056
004777

032000

174832
CITTLL]

174016
1740002
eeiope

174074

17 879

174064
;;1::!

74854
i7i008
171060

#144000,0080r

84049,0080r
w1200 egpyr2
lgl.ififlrooluwa
opayra

#173008,00BUPY

QBufse0pc
7,0kAY

'Yngoflfl
¥1977,R9

#a,N0
14

GTe}

oxPrp3,RY
01040,R
.fl‘

Gre3

.ng""

'iygflllyfl'

» "fl'fl'

104

MACYi1:024

iPOINT MODE

j4088,4000
1 0AD neHAQACTER MOOE"
INULL GHARAGTER

‘LOAD tNE Bt:thv peC,y
EXCOUTE A PROGRAM DELAY

iREAD CMARACTER REGISTER
IMASK TO B1TS tnig

[CWARAGTER REGISTER IN ERRCR

tREAD y AxiS
AR: THEY 'EQUAL 9

YEd

PNULL" CHARAGYER eHANGED X AX1S

READ y AX]S
MASK t0 B{TS Beo
¢=t THEY ROUAL 9

nNULL» cuknact;n GHANGED Y AX1S

20eNave?3 10188 pAGE 36

JTEST THAT CHARACTER MOOE DOES NoT WANG THE DlgpLAv pn?gtgson
1TEST THAT "eRTM DOECS CHANGE X ANp. DOC

GYoLl scort
MOV #LL9800 0DBUP

t;O‘OQQDBUF
nyppo

#48,000yr4
8173000, 008Ur8
DBy ta0pc

7,0hAY

'YF;'.N'
‘z,'7.'g

HITAT
196

6743

‘x'fl‘v”l
TR
Y)

Grag

PyPRY,RE
l&’:"'lfl'
» ] l.'n

X L

] r .

sionedo atnyes

NOT CMANGE ¥ aX

iPOINT MODE

4000, 4002
LOAD nCHARACTER MoDE"
LOAD wcn;

LOAD 8T |
LOAE gng BisplAY piC,
EXECUTE A PROGRAM DELAY

jREAD ¥ szs _
IMASK 70 BITE 10«1

jCNARAGTER REGISYCR FALLED TO LOAD CORRECTLY

READ x Axi9

4¢:§ THEY EOVAL 9

"CRTM OWARACTER FAQLED To CHMANGED X XIS CORRECT,_Y

READ y AX]S
MASK 70 BITS geo
ARE THEY RQUAL 9
YES .

nCAn SMARACTER CHANGED VY AX]S



Gyrd/ny~dd INgTRUCYIQN
nBCTRETPYLY

1673

1674

1675

1676

1679
1678

1679

1680
1681
1602

1683

1684

1685

1686

168y

1488

1689

16¢0

1691

1692

1693

1694

1695

1696
1697

1668

1699

17e¢
17¢4

1722
1723

1724

17¢s

1726

GCYedl/nr=qi INBTRUCTI N

#10028¢
010089
0100486
210074
212102
218140
RQ121%e
21213¢
212182

212136
@12142
P1l14¢
212192
210194
21219

212160
Q10164
2181 7%p
2104172
@101%4

2101%¢

218272

gi¢28¢
g10242
410224

nbGTeRe TRL1

17¢s8

17e9
1710

1711
1712
1713

1714

1715
1716
1717

1718
1749

1720

1721
1722
1723

1724

1725
1726

1727

10236
210222
212272¢

912234
10242

1829
g102%¢
#102484
210279

91427
218382
240394

12332
10314
21031,

212320
018324
#1833y

212333
€12334

wz?s:e
41034

e1¢3i§
2183%;
2103%¢4

104200
212772

2777
21279y
212777

812779

212777
243777

2ad4ryy

Pe7y00
R4290p
022700

31402
Pgogp

Po2e7y

0179720

2227@p

0pl402
Polale

220472

17702

242700
g23y0p
Peiedy
2plarp

1p400p

212779
212777
21277y

812777

3127;7
1

613;7;
26739

817722
Pa2700
P227020

221422
CETTLY)
Ppodly

817700
23709

Pelan2
Calote
230410

017700
242700
222702
281404
Povang

TEgy 1!

116000

004000

081000

100000

TTLIY

172000
geie22

812340

1707416
ga1777

024000

170672
001000

170656
176000

P0ic46

MAINDEC~-44D0GTB=B

170734

178730
170724
1707230

170744
170740
178720

17EST THAY CHARACTER
iTEST THaT "LF" oot

Gré2i Scort
MOV
MOV

MOV
MOV

MOV

MOV

TEST 1] MAI\DEC»{¢%0DDGTBB

116000
CELEET)

se{ang

100080

2080103
172000
go1022

212340

170556
004777

292000

1708532
paLaes

170546
174000
seiesd

u

i?ags4
170340

170880
17!3&5

ICST THAT QWARACTER MgDE
EST THAY "A" DOES CHABGEX

GP62A; SCort
MoV
MOV

MOV
MOy
MOV

MACY11.924

o0E Dot

#119002,e00Ur

‘1"”0'080'1
#1090,00pyr2

O;l.'flD¢OO'U'S
#12,008yF¢

t;véflaw.ooaura
OBUF00pC
7,0LAY

OYRpS,RY
"737'"2
824020, Ro

ey

oXppS,Rp
s1ohe,RQ

X1

874y

oyPEY,RY
}240082,R0

LFeiRE,Rp
tod

25-N°V'73

01 CHMANGE X

SB1B8 pAGE 37

NeT NANG THE D!lpbAv PR ctsson
BUT DOES CHANGE v aXl1®

iPOINT MOOR

j1000,1000
1LOAD "EWARACTER MoOR"

1LOAD THt'BlgPhAY pPiCy
EXCGUTE A PROARAM DpLAY

JREAD GHARACTYER REs,
iMASK 70 BITS 1Days

iONARACTER REGESTER 1IN ERROR

JREAD X AX]S
ARE THEY EOUAL 9

vEs '
RLF" GMARACTER CHANGED X AX!S

jREADy AX]S
MaSK ro BITS (Reyy
c:g THEY EOVAL 9

pnLPr CHARACTER PAJLED TO CHANGED Y AX]S CORRECTLY

MACY111024 28eNgva?d 401858 pAOE 38

L8 1 939400!0?
#0,00BUr
#10§2,00pyr2
a;alnun.oonufia
$123,006UPS

17 BHE.ODIUFE
Dau

ODEAY

’Yflg’:flfl
#4777,R4

lgl B,Rg

376

355835'3.,

6red

T LT )

#iiafll!ilfl
#logo.ng

NaT WANG THE DlspLAvy pRoCESSORTONOT Y aXiS RRokERs0

iPOINT MODE

;Léao ncuA.Acrza MoDE"
1LOAD AN"

LOAD ¢HE BISpLAY p.c3ex;cuv: A PROGRAM DELAY
iREAD @ ARAG;EI flsfi
yMA’K T0 0178 {Peys

AGWARACTER REGISTER IN ERRCR

:n g
g¢3 Tutv EQVAL ?

1ve
YA" CHARAETER FAILED to OMANGED X Ax!S ComrRrECTLY

JREADy AX{S
$MASK ro piTs
SARE THEY GUA
ives
InA" CHARAGTER CWANGED Y AXIS



Gym42/rr=4¢ INSTRUCTION TEgT 11 MAINDEC~14°00GTB"B MACYL111§24 29eNOye?3 @198 pAGE 39
nB6Te8 TPL1

1743
1744 

H DllP Ay PRQG!SSQRJTEST THAY CHARACTER MOOE DQES NgY WANO 7 ! L
i;:: : JTEST THAY »aS" DOEf CMANGE X aug NOT ¥
1744 i

1748 @103% 1péoa 61631 Scort )
1749 10383 012777 116008 170434 MOV #114000, 008U nPO‘“V MO0
1780 d1034s 042777 0201008 170423 :g; :1: 'v:ggg'l 11908,1000
781 10374 012777 oc041000 17084

1793 d10402 012777 100000 170420 MOV 40 :5'c00lu?3 .Lvo "ORAQAO?lR MoOE"
1783 Q@18dig 012777 000010 170434 MOV :1' a83°23au .

1755 Q210424 01Y7 )1756 918432 004739 0812340 SR 7,0kAY 'fi"°“7¢ AP °°"" °'“‘Y
T ; AD CHARACTEN REg1798 210436 047783 170416 MQV oYNps, R{ iRC
1789 §10442 0242702 004777 8yc 3 ;' RQ iMASK 10 8178 isasp
1769 01%4;5 gzivgu 320000 g:: aali 200
1761 010482 Q01402 . ,

1762 010494 0adarg HALY JCHARACTER REGISTER tN ERRCA
1763 @104%¢ 0p042s Ll Oves
1764 . . x,

1765 @21l48g 217702 170372 MOV oxnQ¥, RY fREAD X A
1766 Q10464 02:7ua 9010250 g:; °N'g'¢"° JARE THEY RQUAL 1
1967 Q10473 001402 : ]1768 Q18472 Qo0o%p HALY 6 f"l:" GMARACTER FAILED Tp :CHANGED X AX!S CORRECT_Y
1769 9104%¢ Ppl4tls - #R Ted

1770 $,R iREAD y AX{S1771 010476 17703 1708356 MOV eyPRS, Ry ) Y .
1772 918582 042708 176000 a1c .1’!:5=akfl ;zazxrzgyazsaAt9
1773 “‘%5”5 0227;@ 2ateoe g:; ‘.:0 Fy veg
1774 210542 Qo424
1775 210514 Oodele HALY y#REn CHARACTER CHANGED Y AXI3

};33 jPEST THAY "SHIFTLOYTTM STATUS BIF 19 NOT 3¢t
1 .
1779 @ibs1s 017700 i78332 616341 MOV *08AR¢RE IREAD STATUS
1780 E1=522 g32708 000100 sé; ci:i.nn
1781 B1052¢ Ppialy ' . :

1762 918532 Pofaele ALY ISHIPT OUT 8TA%US plIt ¥ SET
1793

G¥-4p/aT=44 INSTRUCTION TEST II MAINDEC.11eD0GTReB MACYZ1.024 2%«Nova?3 19183 PAGE ¢p
AbGTRETPLL ‘

1785

1786 1TEST THAY WaHIFTeoUT" GENERATES A STATUS 81T

1787 iSHIFTeOUT ¢LOW BYTED, VOLDOHBD gy CODE 77 cHlaM BYTE>
1788 .
1789 10532 14209 . ) cté4t SCoPE
179¢ @18534 242777 116008 170360 MoV 8149000 00BUP jPO!NT MOOR

1791 Q18542 042777 004000 1782%4 MOV 818 l.opaur
1792 21053z 042777 o0(p0d 4170290 MOV 81090 x japp1793 @158 012777 1pe020 4170244 MOy s109800 00|¥!§ ;Loao "cflA'AGIta MoOoE"
1794 018584 012777 037416 4170240 MOV ”y? go« 4] 1"SMIFYe0U N'LOW BYTE #77 IN WIGNH BYTK
1795 @10572 Q12777 172000 170234 MoV '17 ifl.nnnur ;Loan n
1796 Q18682 013777 201022 170244 MOy L ;sznr pALv
1797 ©41l6f%s 04737 42340 JIR .OLAY XECUTE A PROGRAM DELAY

1798 ] . .
1799 Q10622 Q17700 179242 MQV oyp !.n JREAD © nlcvur
1822 Q1d6%6 Q42708 0OL777 afe #3777 §MASK 15 8118 10a1
1824 @40622 Q22908 4176000 Cup az!.llluka

1822 91062s Qo402 aca
1823 210630 0Ooledp Halt {CHARACTER. R%o;g?ti IN ERRON
135; 18632 pgpe2e 2R ére} 1 AFTER A SHIFT=0U® COMMAND

1826 018634 017700 {70214 ) *0gn s RP iREAD gvArys REGIgeCa
1827 21064 032778 008180 BlY #4002
1828 ©410644 D2p1002 ONE 1o . :
18r9 vileds 0Qgla0g HALT ISHIFT QUY STATUS BT PAILED Top SE*

i ig 2106%p Qo0edy L] GTad

1812 @106%2 D17702 178200 MgV - ®Xpg¥,R{ IREAD X mQs
1613 a1l6%¢ 022708 o@iecs CMP syBhe,RQ
1814 218682 0p1402 8go 146 . _
1815 210664 Dgo2o0p HALY ISHIFT«QUY CHARAQGTER CWANGED X Ax1S
igi; 212668 pnedp R 674}

1818 Q18673 Q17709 172164 MOV SYRpS,ng iREAD Y PosS
1819 218674 Q42702 174000 C M #129000,R0 1 MASK
1822 @178 Q2270s 0@{200 CHP 83090,Rg
1821 212784 02140¢ 8eo Y
1822 ©2407%¢ @Gpglgop MALT ISHIFTaQUT CHARAGTER OWMANGED Y AX]S



G147/, 144 INQTRUGTIQN TEST |1

NAGTRE P11

1824

1825

1826

1829

1830
1831
1832

18133
1834

1835

1836

187

1638
1829

1840

1841
1842

1843

1844
1845
1846

1847
1848

1849

18%¢
1884

1882
18%3

18%4
183s

18%¢
1887

1888

1829
1869
1864

1862

1863

1864
1845

1866

lg¢,
1868

GY=d40/rT=44 INITRUCTION

212710

16712
@107t4
B107%6
¢18724
10732
@174p

10984
g1l74g
210734

212740
218766
0it77¢

18772

218774
2180776

g1iele
g11084

211019

211012
2131014
811236611034
314032
@i1i04p
gLigde
21309%p
2110%¢

diie62
913070
@132822

@ilgr4

ObeTERTPL

1870

1871
1872

1873
1874

1875

16876
1877

1878

1g99
1889
1884

1ge2

1883
1884

1885
1886
1827
18388

1889
189p

1891
1862
1693

1894

1295

18%6
1897

1898
1899
1veo

1674

19¢2
1923

1974

$1107%¢
21119
€111%
P1l11ip
g1111%2

Q11144
@111%6

11124
21113g
1113

11144
211192
011194

£1119%¢
213144

d1117g
1117
g1i2#p
g1i2e2

Q13284
@13240
g112%4
211222

g1123;2

1g4p0p
Gacans

205003
212777

042777

2429779
1108339
PpR24p

013777
Po473y

232777
201402

Podog

Pol4any

Pp%203
222703
Paly74
P2270y
2313583

1gép0p
Codpos
212777

912%?7
2423979
112737

PeR24p
213777
Pper3y

232777
Potoog

Podoap

Bopd4eny

Podoos
232777

Po1402
Scldanp
Pacsrp

o400
212777

223077
212777

212777

212779
200008

Po0249
21377y

Padysy

3277y
Poiong
Palpnp

Qae4lg

217709

242700
222709
Ca1404

Podong

100208 170276
ABeEL6 170272

172000 4170066
313467

®@1@22 170076
312340

200122 170p66

1

2esa42

100000 167776
#B0816 167772

172000 167766
0P2040 013467

01822 4167774
2123402

280180 167764

MAINDEE=11°DDGTR B MACY14,02¢ 23eNpyw?3 10158 paap 41

JTEST THAY "gHIFTagyT" DpEs \0T GENERATE A STA;UI 8ley
1("SHIFY=0UT" FOLLONED BY CODE @ TWRU 37 EXCEP

GY65) Scorr
RESE?Y
CLR

MOV
MOV

MOV
GYB5A; MOVE

NOP -

MOV

J§R

GTésB; INC

R3
#1060020,008r

#16,9000F4
#4730200,008yr3
R3/BUFFEReD

DBUE re0RC

7,DbAY

#1094 00§R

"

GTep

1)

iSCT 'CHARY MOBE
JLOAD "SHMIPT«OUT" INTO THE LOW BYTE

iLOAD WIGH BYTE

IBYART THE DISMLAY
JIEXCCUTE A PROGRAM DELAY

-iTEST POR gHF? By

[SHIFY STATUS BT SET IN ERMROR
) OMARACTER IS IN n3

iTEST POR WSHIPTeiN"

i1E8Y POR 40
}18 17 wép
JYES, NEXT TES?

jTEST THAY flsflgz;éouT" FoLLOWED BY CODE 40 GENERATE &
ISHIFT STATUS

ctes! Scope
RESEY

GYe6A) MOVB

TEST Il MAINDEGai{eDOGTRup

20108 167746

1020P2 167676

167674
08708008 167446

200048 167648

172020 1676%6

201022 167466
242340

3001088 4167896

167650
201777

10000

RESEY
e

Bgo
MALT
8Rr

#408000,00BUF
#16,°084F
£173000,008ur%
$40,)0UFTERSS

Daur #elpc

7,0LAY

#iogse0gp
11}

GTQg .

jLOAD SET EHAR MODE
JLOAD "SWIPT=00T" INYQ TWE LOW BYYE

iLOAD WIOW BYTE

{BTARY THE DISmLaY
1EXECUTE A RROGRAM DELAY

iTEST egMIPT! gTATYS BIT

I"SHIFTOUS" SPATUS BIT PAILED TO Spt
ION CHARAGYER (N RS

MACY1L+824 Q2BeNOVe?3 12188 PAGE 42

#48J2005R

GTs7

Grs?

U THALLTI N
|BR IF CLEARED
ISHIFT OUT STATUS BlY FAILED To GLEAR

PTEST THAT 19HIFTaoyT! IN THE WigH BYTE FOLLOWED By A CHARACTER
3 IN THE NEXY LOW BYTE GENCRATES A STATUS piT

gT671 scorr
MOV

CLR

MOV

MOV

MOV

RESE?Y
NOP

MOV

J3R

Bty
BNE
WALT
8R

*LP§000 008U
LD LEY
87850 ,00BUF}
#48,00BUF2.-

#1723902,0p8Up3

-0BUE#00Pe
7,0hAY

#1880003n

10h

Grey

oYppS.RE
03797A9
T IITHY)
to4

iLOAD SET 1CHAR! MeDE

JLOAR 18uIPT=0UT! INTO TWE WiGy BYTEj60AD 4 yfirrt-ouv Hnaagfign‘!w”fu: NEXT
INORD <LOW BYTE?

iSTARY THE DISMLAY
JEXECUTE A PROGRAM DELAY

JTESY 9NE $TATUS REGISYER

iSHIFTaOUT IN $WE WIGH BYTE FArLED To
iSET A 8TAtUS B1Y

{READ y "
{MASK 0 !
17E8T FOR

iCHARAGTER REGISTER IN ERACR ApTER
["SHIFT=0Ut" <llaM BYTED PCLLOWED BY
I K42 <LOW BYTE NEXT WOND?

19 (Jeyp
AR #4p



cY-4p/rT-44 INSTRUCTION TESY 11

nhGTRETPLL

1906

19¢7

19es
1929

1910

1911
1912

1913

1914

1915

1916

1917

1918

1919

GTed4e/nT=dd INSTRUCTION

@11224

21i21¢
#11230
@1123¢
211244

@112%2
d11260

211286
g11272
243302
g11382
013304
211304
@11330

9131332

211344
d1138%s
g1132p
211386

211334
211342
2131392
811398
211362
B133%¢
#1313%2
213374
241376
21148

211402
Rii4tp
@11432

11434

11436

g1i400

211422

211434

pBgTRRTPYY

19%6

1997

1998

1989
19¢3

1961
1962

1943

1964

1965
1966
19¢7

1968

1969

1970

1971
1972

1973
1974

1995

1976
1977

1978
1979
1982

214426
213439
2144732

21144p

Q1144¢
014494
11462
013479

Wil47e
211892

211530
211512
211524
11516

211520

13522
11524

#11532

214534

£13553¢

211549

2131542

g11544
#1154

1p4020

0p0p2s%
242777
212777

42777

R12777

242777

225077

13777
Coat240

Cod24p

2aR024p

o024
Pealy

o090

104000
Povols

212777
212777
@12777

242777
242777

Po%077

013777
Pald240
o240

Pel24p

Rad24g
Padolo

213777
22626

2o0408

022626
CETLLT]

RadaeR2

022626

"LLLLL

14000
Y1111}
212777

042777

842777

212777

42777

212777
22%079
213779

Qo240
Polo4p
2ed24p

Rol240
2o0a0e

Pog24é

013779
022626

Poleds

P22626
Ppdale

o402

@22626

ge0pPe

¥14342
214312

211342

164000

173000

167526
#g1022

041402
014414

214422

164008
173400

167436
2@ia22

ppioe4

Tesy Il

Bii536

afises
214522
190000
aguoaa
173008

167316
@sin22

P01074

MAINDEC-14#0DGTB»B MACY1l, 924

1§ToP INTERRUPY TES]
JTEST FOR NO INTERRYPY

29.NOVe?3 1@158 RAQE 43

iLOAD RETUAN FROM BONE INTERAUP?

JLOAD RETURN FROM ®IME,OUT INTERRUPY
{LOAD RETURN FRONM LicHT=pBN INTER

RUP?
1LOAD "OISALAY NaPv» 

|

1LOAD nSTASUS a"e"gTORNNSTOP IN®, EN
ABLEY

ILONER MACWINE PRIORITY
JLOAD DISPLAY #,0,

jGY=40 INTERRUMTED IN EARQR

RETURN ABORESS FROM INTERRUPY

LP VEGTOR
LOAD 10 veCTOR
LOAD "D19MLAY NQP®

nETARUS ANu"BTOPM"ITOP INT, ENABLESINTY®

iGYe4@ FAILED %0 GENERATE 4 STOP INTERRUPY

iGT=4@ 3TOR C(OONE) INTERRUPTIED TO Twr
§ LIGHT<PEN VEGTOR

iGP=4D $T0P (DONE) INTCRRUPTED TO ThE
i TIMEaOUT VEGTOR

MACY3L 1924 29oNOVe?) (Pis8 RAOE ¢

cte8t Score

:ESET‘ GTR0A QOSONz67424 0 ] '

167626 MOV PGTH8A,OTIMEVT
167634 MOV #0r48A 9L pVCY
167842 MOV 81640Q0,008yr
1675364 MoV 9473200 ,008UP}

GLR 'PSF
167852 MOV DBUF 1 #0RC

NOP

NQe
NOP

NOP
BR Tl

cFe8A; NALY

jSTOP INTERRUPT TE8]

1$EST FOR INTERRUPY

6691 scort
RESEY 4

167834 MOV #GT99A,9D0ONE
167832 MOV scréoa,0. PVCY
167832 MOV BEECI OTIMRYT
167492 MOV #464000 00BUF
167446 MOV {23400, 008Urs

GLR !psg

167462 MOV DBUF #eDPC
NOP

NOP

NoP
NOP

HALY

167452 GT69AL MOV DDONRL +9DPOONE
Cup (SPY*)(§P)¢
R GT7§

G7698; CMP (SP)*, (§P)e
HALY

8p Gy?78

6449C; CMp (gpi*itgple
WALY

MAINDECA11wDDGYB=B

iSHIFY oUT INTERRUPT TES?

17EST FOR INTYERRUPT

ct701 ScorE
RESE?Y

167422 MOV #GY798,9D00NE
167420 MOV ngriRc,9LPVCY
167446 MOV 2GYI0A,PTIME T
16;332 :ov 4H ::o;-onu
1673 ov PR 6, 0DRUFY
167330 "oy 843 epbra0iyr2

b !
167342 MOV Ogur jeDRe

NOp
NOQP

NOP

NOP
HALT

et78A1 NoOP
167340 MOV TMEVTL19TIREYT

: CHp (SP1*, (%P)¢
R orzi

GY788; CMP (SPYe,(8p)0

MALT

R Gr2}

¢$72C; CMp (SPl*,(3p)0

KALT

DONE VECHOR

RETU $
NGRARAGTER HBOE"
nEHIPTeQUT"

FSTART DISALAY

§GT=48 PAILED *O INTERAUPY ON SHIFToOU?

j6Te4p BH ?;Oflt INTERRYPTED14 T0 TM
| DONE VECY0 €

j0fedp BHIPToOUT INTERAUPTED To THE
i LIGHY PEN VECTOR



GT-47/pTedd INBTRUCTION

nheTRE"PY1

1962

1991

1962

1993
1964

1995

1996
1997

19¢8

1999
20e0

20es

cde?

2003
2¢0¢4

2oes

28¢e6

2ge?

20¢s8

2009

2010

20114

2912
2013
2014

2015
2016

2017

2018
2819

020

GTed2/nY=44 INETR,CTION

¢115%p
011592

?115%4
211562

2115%p

Q1157¢
313692
16t
g1461%4

J116%6
21lé62p

211626

@1163p
213632
911634

211642

4116%p

2116%6
2116462
21867

Q13674
P1167%¢

gi1irmp

nBGTERTPLY

2g22

2023
2024

2d25

2026

2827
2028

2029

2030
2833

2032
2233

2034

2035
2036

2037
293g
2039

2044

2041

2042

2243

2044

2245

2046

2047

2048

2849

21178¢

11714
211726
A1372¢
2131736

11739

€11732

£13174p

B1174¢
#117%4

#1178

2117680

£€11742

#4784

£11768¢

2117%4
g1§0M2
215238
2150%s
gregap

F1i036

@1i23p

g1§032
2150234
P1¢03¢

g16044
218092

2¢indp
2150486
0152%p
@107

216074
g1207%¢

gLéimg
g1e482
P1eiig

g181%2

1g4p00

zazofi;

04377

213777
012777

Pa3%a77
212777
2a4739y
2pdp0p

Ppa224p

213777
222626

lo04g0p
Padaos

012777
B12779
Pg2y79
2a%p7y

fl1sg7i
20473y
Pa040y
LLLLT)

g13y77y

042737
Paiply
Pglpdp

02293y
Pot1o04

2plpog

213737

162737
243737

Pal4l2

Bo@i4p
2ol

1g4p0g

2oopas

212777
012777
213777

043777
Pagodp

Pe024p

Poal24p
Ppdodp
PTLTL

022626

104009

12777
gi277y

243777
24379y
Rel24p

Pa024p
Pad24p

Pad24p
P840y

2odafo
213777
ggopns

odpcs

TEST 1!

201064

0041070
011616

167216
177776
$12349

201074

@11676

100140
173000

167136
091022

@12348

eeie70

Test !

177437

200349

pei{ond

000040

004004

218030
173400

#1{786
gey022

2i2400
173400
814769

apin22

ep1064

MA{NOCEC~-41-D0gTB"B MACY$1 .24

)rIME=pyT INTERRUpPT TESY

20=Noy=73 40|88 pAct 45

iLOAD RETUAN ABOREgS

jLOAD DIBPLAY P,0,
{EXCCUTE A PROGRAM OLLAY
JGT=40 FAILED %0 INTERRUPT ON TiMPeoU?

jLOAD RETURAN ABORESS
1LOAD DISPLAY BUPFER

JEXECUTE A PROGRAM DELAY

IGT=40 INTERRUBTED ON PALEE LIGHT PEN PLAG

MACYLLr624 25«Noye?3 38158 PRAGE 46

jMASK T0 BfTS

iBR LEVEL WAS §

jOR LEVEL WAS 9

{LOAD RETURN ABDRESS
JLOAD "BYATUE A"aNO INTERRLPT ENABLE

iLOAD TME BISPLAY p,c,

{NO SToP INTERRUPT ON BR LEVEL INDICATED et
ICHECK TO SEE }F PROPER pR LEVEL

ITEST THAT THE GTadg DOES NOT INFERRUPY AT THE LEVEL INDIGATED

G711 scoPEL.
.14 [4

167300 MOV 0DONEg) 9DDONE
167276 MOV LPVG T4, 9LPVCY
167274 MOV 8GT7A9TINEYT

CLm opSK

167242 MOV #477776,00PC
JSR 7,0LAY

HALY

GT71A; NoP
167244 MOV TMEYT4 9 TIMEVT

Cup (SP1e (3P)e

INO LIGMT PEN INTERYPT TEST

6721 scoPE
RESE?Y

167224 MOV BGT72A0LPVCY
167152 MOV #106142,0000r
167146 MOV B473020 000Ury

CLR epe
167162 MOV Dausroopc

JgR 7,0RAY
BR XX

M G¥72A) HALY
167169 MOV LPVETL9LPVEY

MAINDEEC~14=DDGTR=B

iPRE BB LEVEL SETUP

20124 B1c #L77437,408PBR
BNE 164

MALT
YT L Cup #34g+D8MpR

BN! .0‘

HALY

211756 MOV DSFl:nBBLEVa
P1497%6 sys 40 BRLEYa;igag MOV osppn,aSLtvg

B8R Gt}

BRUEVLy 140

BRLEV24 208

iBR LEVEL TEST (BRe})
,vtsb FOR INTERRUPY
6¥73; Score

RESEY
167066 MOV #GT73A,9000NE
167320 MOV R47§400,0D0UP
167040 MOV !aleacgpsfi
167034 MoV DBUFPODPE

; NoP

NOp
NoP
NOP

HALY

G¥?73A; Cnp (Spi*,t5p)e

i8R LEYEL TEST (BR)

ct?741 scorr
. RESEY

167916 MoV #GT74A,9000NE
16475%¢ MQV #139409,008ur
166748 MOy Bal Vao;psfl
166764 MOV DRUFPODMe

NOP

NOPp
NO®

NQP

R sod
. GT74AL HWALT

166732 MOV DoonEL)9DDONE
RESEY
RESE?

0AD RETURN ABDRESY
0AD "!1&?03 Ae St0Pa 3T0P INT ENADLE
OWER. MACKINE pribRriTY 90 INDiCAYED LEVELL

[
!
;

|atedg INTERRURTED o THE A=49 ERAURTED ON THE WRONG BR LEVELgkOAD INVERRUPY? VEETOR



c!-‘z/rt-44 INSTRUCTION
pbGTRET PL1

2075

2076

2877

2078

2279
2082

2084

2082

2083
2084

20a8

2086

2087

LT
2089

2090

2094
2092
2093

2@94
2095

2g96

Q97
2098

20%9

2iep

2101
21¢2

2403
21024

2325

2126
2427

2108
2129

2110

2111

2112

2413

2414
2115
2116

2117

2118

2119
21420

2123

57m4z1r1n44 INSTRUCTION

213114

d1e116
014134
R1isdo
218134

gti142
g1e190
B161%4
g121%¢
12162
131684
@13186

01i1%e
12474

asiang

grian2

deéeig
@520,
g122%2
g1é280
18202

gyeate
g1423¢g
d1¢234
242236
g1824¢0
g18242
218244
#4224
#2182%0
g12292
g1229%4
g122%¢
Q162484
gee2d2
212276
316300

215386
212332
211334

pheTRE" REL

2423

2342

2147

2148

2183

2154

2167

01330
815326
22330
213382
14336

18340

21834,
2133%0

#16392

g133%
213380
014362

l1¢364

218449

216462

ip400dp
942777

20%a77

20%277
01%777

[}

0543870
Pp0o0ns

203777y
201492
Podadp

030426

217780

B42700

galie0y
Godode

1p400p

295237
22273y
231402
P13y

2gages

213700
ERYRY
2olo0s

Boér40

Po0249
Pad24p

Pod24p

Gpl24p0

I LFLY

2od24p

242777
912737

10573y

100379
9142737

103739
10037%

ITIR D)

232937
Poipsy

B14604
p12706
PaPi41

g12700
gps3eo
PpL3?
gon2g

pi2y0e
o328

Bo1376
fod20y

10046
PyBq4e

P10246
010346

B1844s

P10546
p1p637
212737
2olnoo
213706

P12405%

P12604
012603

012602
1260
@12600

9127%7

812706
falda4p
T LPYY)

2ela0g

Rol24p
Qada4p

0221414

TEST I

117637

166674

166672
172077

{g22
#12340

166690

166660

374000

aeinié
LR

204412

LT ILY

gpeed2

gge207

177564

poe207

177564

201336

MAINDEC-11+DDGTB=B

166676

166666

164582

poipié

164370
177566

177866

IRESET

MACY31,924 23eN0Ve73 Lples PAOT &7

jDOES Résgv CLEAR Abb OJSPLAY PC AND STATUS B3
3775. sScoeg

MOV

CLn

CLn
MOV

MOV

END} SCort

J

WERE! RESE?

LOGICALS

HERELY :ov

isf T$78
8

28! 1878

TEST 1] MAINDES={i{=DDGCTR=B

Pe0002

seo500

ops209

ee{000

pines2
012414

012462

12364

p08500

177570

200024

ee%024

- SCOPERS gov

jSCOPE ROUTINE

scOPEAd aé
t

MP

DLAY!I Mov.
pLAYA} QEC

BNE

RYS

DLAYLY MOV

DLAYSAY D!g

RYS

LoNPWRy MOV
M

MOV

|

HIGPWRY :ov

LoWsvy @

91470370000 Pfl!NY INTENBI®Ya?, B INKag L INETYPRSS

‘17'077|QDBUP3 t?lL!fllio!YNBl$QQOLDRl§
oauzv:gpc quo DISPLAY #,C,
P

Gl BeheRaTe ningen
e0Prg

reé jRESET PAILED %0 GLEAR DISFLAY PC
END

®DSR RO READ BI9PLAY svatus
87400000 HAIK T0 !!;
Y § THE '?1 Vs¢

'!n!ffl FAfLEOD To ntlt? Dt!PLAY STATUS REGISTER

1ON URDATE COUNT
:1lIIcNT ;:thuso"

. ’ 'Oglg NO ;C-BS
CNddIRP '
HERE A JARANCH 1P OFF LiINE

J3R PCatR)

#2,908R jR!NB TTMHE BELL
lalwaTPnaR PRINY TNE BELL

T; L INALY

vza70?'flal iRINT BELL
TRC§R
es
STANT

MACY31:024 299NOVa?Y 40188 PMAGE 48

2, an.QaOgspLAy JTEST 9800PEN SWyTCH
aco ]
(SRIORY
tavnrvaisu
(1)

#308R8
Ro
OLAYA
?

L&V LIL]
Ro
gLAYXA

Rpo (SP

fl“"
&r!"'}
RIseigP)
ResnilP

Ry, u(gP

9P, L ONEY
lfli PWRiONRE

LOWEV,SR
(3P)e,N

(3p]* N

(9P} e,N}
tSp)e,n3
(8P )¢,R

(P }*,R
sLOxPuR, 0024
sSTKPTR SP

(R4}



GTedg/nT=44 INSTRUCTION TEST I! MAINDEC-41eDDGTBeB

nnéTeR TP

2169

2170

2171

2172
2173

2174

2478
2176

2177

2478

2179

2182

241t
2182

2183

2184
24858

2186

2187
2188

2489

24902

2191

2192

2193

2494

2195
2196

2197

2198

2199
22¢9

2204
22e2

2223
2224
2225

2226

2327

2328

2229

22190
2211

15464

016472

16476

g1839;

#1350
818544
213522

16532

Q1153
218549
121342
31454,
P1§5%4
218560
213562
24398¢
B1i572

01¢8%7¢
21i60p
213602

g1d6fg
218610
gre612
Q16684

1864
d12634
214632
213634

16634

1i6hp
#12642
Q1¢644

Q13646
218690
812692
218634

212777

212706
o477
81270

21277

213777

012779

013777
Pol24g

Po024g
012706

012493

817707
Pob12¢

R42708
Py6003

P10277

Pod24p

Pela4p

22%077Y

Paleoay
Ppd24p

PoR24p

Ped7%2

p12737
012777
022626
Qo762

P126%¢

012704
012732
012762

P13p0d¢
013044

13432
P133%¢

200340

f00s00

204276

212464

212542

ge1024

212616

no1004

2oes00

193400
166260

179761
012636

166254

166212

164000

Aoceey

166326

166346

166342
166336

166332

13424

213426

166220

SYARTLH Mov
MOV
JS8R

MOV
MOV

MOV
MOV
HQV

NOP

NOp
MOV
MOV

SPCEA]

SPCECH

SPACER}

DSPTCHS FRAMER
FRAMRY
FRAMEZ
FRAMES
FRAMES

FRAMES
FRAMES

FRAME?

GY¥n42/nVo4d INSTRUCTION TEST [1 MAINDECei1+D0GTB=B
pbGTRETPEL

2213

2214
2215

2216

2217

2218

2219
2220

2221
2222
2223

2224
2225

2226
2227

2228

2229
2230

2233
2232

3¥1 T3
12640
#1366
o1 663
#1464sIfigbflfl

1378

®p2702

@1i784

178

214710
RLe732
B167%4
233714
213720

g18y22
318734
gLe72s
34673p

212732

8487%¢

21879

21274¢

147004
Palel0
Pooesop
Pain0p

C(TTIYT)
112400
P40sB0

o000
173408
160000
P1268¢

117084

240200

Padstp

P4s000

20402
112402
TYTY.T]

T LT

173400
160000
212704

147004

P41008
Bo4200
f4s002

Podetip
112402

248092
Pofiqdp

173400
168080
812732

117004
24i000
Ceglqa0¢

el

Pelelp
112409

240002
020400

173400
160002
812760

MACY111624

RI4Q10PSY
SSTKPTR,8P
PC,RLTUP
NSTARTI,R}

#SRGEA, PO0ONE
OSI:R.’ODONEQ

#SpACEB eLpvET
DSRRR, PLPVCTY

SSTRPTR8P
#DSI0P,PRMYA
PSWRIRO
Re
8177761,RD
OSPICH(R)R2
R2,00pPC

PN

spojA

SONQP,FRMTA
#4,90PC

CSPEO,CSP)O

SpeiC

29eNOVe73 10198 PAGE o9

1SET UP DONE VECTOR

ISET Up LIOMT=pEN vECTOR

ISTART THE DISBLAY

ISINGLE ATeP TWE DISPLAY

MACY34+924 28eNOVe?3 4PISB PAGE 92

PRAMEZY POINTIINTALLINER
lN‘Xttlfl! b
oqe
INTXei00R

¢

0gT0P
DJMP

FRAMED

FRAMEY

ge \
LONGVINT2
sNTxoéflB

POINT|INT4L INE]
INTXe 20D :
608
INTXs1820

INTX!
)

OsTor
DJMP

FRAMEY

FRAME2)}

eoe

LONGVA!
!
NT2
NUSXeGQPD

POINT{INT41INER
INTXey000
%aua

NTXe1000

690
LO

INTX
400

pgToP

QJMp
FRAME2

NGVIINT2

FRAMES4 POINTIINTaLINER
INTXe R0

epe
INTXe 4000

age
LONGV]INT2

INTX
MINUSXeqRD
psYoP

DJMP

FRAME3
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nnGTRE P11

2264

22¢5

2266

2247

2268

2269

2270
2271

2272

2273

2274

2275

2276

2377
2278

2279

22892

2281

2282
2283

23084

2285

2286

2287

2288

2289

2292

2291

2292

2293

2294

2295

22%6

2397

2298

2299

23¢e¢

23¢4
2322

2323

2304

23e5
2326

2327

2328

CTw42,eTm4ad INSTRUCTION

21300¢

g132ie

21%012
24%014
7180136
g1iolp
213012

242024
21%02s
213p3p

212032
912034
e1ledy
R T-LY.]
g1c42

13044

Q12046
21309
cylos2
24t 0%4

2132%s
gq¢Y06p0
gyl0482

a3t
218246
gy8e7e
Q12072

248074
248276

ERERT
gyling
$1 R8T

g1218¢
218110
9481142
21¥13%4
218116
P18132

geydi22
¢$:1:4
218186
u$!1aa

nHGTRE"TPE1

231p

2311

2312

2313

2314

2315

(1)

L
o

=
h

L
4

P
e
 
e
 
e

P
 
T
 

Y
 
N

T
 
W
 
W
S
 
W
 
W
P
 
W
P
 
G
 
e

Q13132
242184
'ERERIS
ERERT)

g1d142
e1t19%0
24819
012164
18172
243178

24%202
ditase
o228
249224
248282

24823
gyd240
21242
18244

Byd24¢

2429y
Pel2%4
fl£:2:§

dy828y
18264
By3246
Bs827¢
2182%4
8182%s
213304
18304

21338

0193%4
213354
24933y
243322
myt3ds
242326

R1e33y
12334
213337
213342
g1234s

211380
018392
21%3%¢

1170%4

2plofe

Pplo20

119020

244777

CEILLE
P40002
Pei3??
61777

Pelofe

240000

021377
193400
1600202
P130%6

117004
Podrep
Pads4p

104008

LYYT
087677

240077

077677
277609
277777
248477

287777
114000
ofiagoa
fgle20

1300002

fete02
047637
Be003Y
067637
2e7600

067737
040137

Ba7737

173400
160020
Be3044

117004
fa0200
Podeslo

10002

Pa0s2p

243506

LLLEY
gsis22

254530
044

B23048
P26093

23106y

P34067

237275

144000
2ed2%0
Pedsdp
iglodo

140

143
146

190

' 493
1%6

1640

163
166

172

173
176

214

002
208

0

213

3N)
20

ey
@26

P31

234

237

1734%0
160070
P13432

FRAME4

FRAMESY

FST 1] MAINDEC-11e0DGTBwB MAEY11,624 2%aNOVa?d 1pI58 PAGE 54

POINTIINT4LLINER
2

2

LONGY
INTXIMAXX
0

INTX
MAXY

INTXIMINUSX[ MAXY
9

INTX
MINUSXIMAXY

osYoP

o mp
FRAME4

POINT|INT4 L INED
742
%40

SHORTYV

INTXel?600

INTXa17677
INTXe?7?7

INTXIMINUSX9L707Y
!NTX!H!NU$X0179;¢
!N!!lHlNUS!¢177 7
NTXel77

INTXe47777

POINY
760

620
RELATY

INTXs7600

INTXe7637

INTX63?
INTXIMINUSX$763?
INTXIMINUSX®760
gnvxznznusxo77a,
NTX#337
INTXe7737
nsTQP
DJMP

FRAMES

fest 1! MA!NOEcéig-bDGTB-B MAEYL1 1424 20eNOVe?Y 10188 PAGE B2

g4isn2

244810

p4¥516
052524

132

221041
224047
027053
032063

P3807%
200077

042504

848312

959520
HEHT

022043

22%a%
p30ad
233249
36053

FRAMEGS POINT!INTALLINER
MESY 258 b

6go
CHAR

'ASCI] "eARCDEFEHIUKLMNaPORSTUVHXYE!

JASCIZ O [RESKGI()0e;w, /01034847001 4Ca0 0

'BYTE 140,340,142,047,544,148,146,147

JBYPE 150:398,145R4403,054,155,156,19?

BYTE 1601163,402,163,1649165,466,167

BYTE 17041783475173,0 3740475,476:47?

BYTE 1609'1!303:4;’06;7010011012!155“01’115

N:3214 20,93128,23224028,260,27,30,32:32,33:34,35,38,37,17,0

+EVEN

osToP

DMP
FRAME®
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NOGTRETP11

2327

2328

2329

233@

2331

2332
2333

2123%¢

21%364p
Q1234
Q133684

24338¢
21837p
218372
81%3%
21%3%
01348
212409

Q1ladg
01349,

21¥41p
FEREEY)
R1d4s4
g1d41s
218422

213422
Peyla2y
212426

23843313432
18434
24243
Qedaag
Q18446
LP

21843
2144p
C1d4a2

212484

147004
Pad4rp
o070

17820p

140149
Rélpoe
L LLLY,

114900

Cal40p
Pals0p
17083%2

11044p

Ralgno
Podoop
114p0p

Pp040p
Co0sdp

1404290
41000
Pele%p

173400

114000
Gpoyep
Poigle
ig2e00

Radsiy
Be2820
Pod124

173400
160000
R133%¢

Podale

Palo0y

GVadp/nTedd INSTRUCTION TEST Il MAINDEC.154D0GT5eB
SyMBaL tABLEnhéres" pte

RLKOFF s glo®2s
RUFFER 243448
nBUF 2!1023
NBUF4 pRym3
NIBPLA % (77998

DLAYY 232352
neC 2¢1%54
naR gli8si

FRAMEY pi2704
FRAMES pi3fga
GRAPKX & ¢§0Mp8

RSCHSZ glqdps
GSYAXS pl16849

31 281939
6712 - pL23s4
6716 202344
672 £e1628
6723 2234a8
6727 £e3429
6730 IR TY
6734 glatns
6738 gt49sg
6Y42 ot47n

nT43 285304
GY45 ets9ss
6748 glefye
nTS gt1770

6794 glearn
(41 ] #l72090
(-1 gt7%p0
nYé2 gi08xi

nTé4 2i08xp
6766 211049
nT684 21138
nY&9C 211428
cY?¢m 211%34

6772 gi{1430
6774 giz203s
aTso gi2209
1ENT etynq4
INT s 222200
INT s 283200
1TALY = gloege

LINE2 s 20806
| OWPWR zgzsot
| POFF s glOtos

MAXSX & @2474pe
MINSUY a pROto0

POINT » 1148gp

RE sXglgepy
R4 (3114 LET)
SCOPER 242332
SHORTYV a 1048gm

sp sXg2ompy

B44187 026824
B28116 Gesasin

BLKON

CHAR
Deury

DBUFS

DJMP

DLAYéA

DSAV

pgtor
FRAMEQ
FRAMES

GRAPHY

csLrsi
GTBUSS

SPACEB

« g08p038

s 10plae

2%X0 00204
JTLITLE]

01076
087042

942616

FRAMEZS

MACY11:024 25=NOVa?3 40188 PAGE B3

POINTIINT4ILINER
4p0
700

STAvsAlLpLIE
LONGVILPON
INTXel100D
)

POINT

400

FRMTA,

BUFFERY

690

STATSAILPDARK

LONGV]LPON
INTXe$000
2

LoNGViLpoFrF
ngxaazaa

ogTor

POINT
700

1000
CHAR

VASCIZ /LIGHTSREN HIT/

+EVEN
PstTor
QJMp

PRAME?

)

1END

MACYIE, 824 2%.NOV,73 $p198 PAGE 53.¢

Bpllyl 213796 PrLEve P{3i76a
CHSIEE pegese ENTR Beifaq
Dauri ga38g0 BBUF Peilze
PooN LLILLL BOONEL Paidée
DLAY 853340 BLAYA {3344
ONOP » i&'!l' CORE 0gy12%p
osPpR Q306 8PTCH 272634
END pggané PRAMES 212054
FRAMES B¢B760 PRAMES 273004
FRAME? pgBise 'RM7A P{342¢
GREEN = psgod2 68400 Paiop
Gsasuo TILEY) osveT 00400y

P e 9}2 GYPCA @pi45sG140 pRgade o?ii 0!38;:
1Lt pegese gt 28292
8t0 ongére 6749 00274
G?zi g8jeoe 8722 uaa§§n
Gre oegare 6726 Pe3336
Gree 083940 6?3 293604
Gty #83776 6733 (TPYTY
9136 204392 68737 Ppdedg
GT39a LTIT 3] 874 agiiza
Grey peRise 6742 285240
0744 pogaso 87444 P8945¢8
G4y 0BR740 87424 085768
GT49 gegair 6Y404A 206234
Ll pegIse oTsd8 Pebddy
GT3) g0 8754 Pe7dd
gr8Y u:iggg oYsé gc;;z

'Y 20756 61 0774S 63 810350 g;o§A ogng:
GT684 pyR740 07488 a%arvn
G147 Pygise 6740 0(i22s
Gre0A P §e02 ateve 81141
6?92 P13420 87704 fiigian
6174 P44950 ar734 214636
Gt73 Peglee 6T734 02838
GY7y Bygile 8s Pe2434
NEREY PLgasne MIGPWR Q4434
INTX = pefpode NT? = Dpailos
IN? s pageoe NTe = Dg300QIN? [ aliénl TALD « DpPd4d
LINEE = pofoge LINCY = PpoPoy
LOGICA Pegasd LONGY = i;nmnn
LPDARK s pegide LPLITE = Dgo20¢
LAVEY g2y dee LPVEYYL 2p187
MAXX & gEg?77 MAXY & 0p1379
MINUSY & pagege [ ]+ Xppodpd
Rgbd R TTITH] RELATY = $30008
Rg sNoggeo2 ] sNopdeRy
Score o 104000 SCOPEA B{2324
SETURA ppii0e SLTURB @pi132
SiRgo « pegene SiICy = PpRAOe
SpCEA 043542 shcec Rq200p
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SyARY 201338 StARYL D12464 SeyAySA = 1700020 SeA7SH & 174000
STKPTR § gto%ge SWR ee{048 SYNOFF = pppe@3® SYNON = 000034
TIMEVT gly®yy TMEVYL 221074 TPCSR 8 (77964 tP0BR @ 477566
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:

TREM e

iDENTITICATION
:aiéiblufloéwéfi

PROpUET coDE! MAINDEC41e0DGTGA - D

PRODVEY NaME! GTag/GT44 VISUAL DISPLAY T:OT

C WITH VYR37 DismLAY

DATE CREATED! NOVEMBER1§ 1973

MAINTAINERT D1AGNOSYIC GRrOUP

AYTHORY RAYMOND SHOOP

COPYRIGMHT (c) 1973, DIOITAL EQUIPMENT CORPL, MAYNARD, MASS!

THiS SOFTWARE 1S FURNISWED TO PURCMASER UNDERA LIGENSE FrOm USe
ON 4 SINGLE COMPUFER SYSTEM AND CAN BE ‘COPEES t“!?u INaLUSTON

OF DEC'S COPYRIGHYT NOTICE) ONLY FOR USE IN sucn ‘BYBTEM, EXREPTY
AS MAY OTHERWISE pE PROVIDED IN WRIIING mY DeC,

FHE INPORMATION iN THIS DOCUMENY 18 SUBJEEF ¥0 CNANGE WITHAUT
NOFICE AND SHOULD NOY B CONSTRUED -AS A cOMMITMENT BY plattaL
FQUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIgILIty POR PTWE USE OR RELiABILITY OF
i?8 SOFTWARE ON EQUIPMENT WMICH 1S :NOT SUPPLIED aY DEC.
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nHCTEATNEL

1, ARSTRALT
arpu®awe

TH1S PROGRAM CANTAINS & Senéas Or PATTERNS THAY ARp
USED A8 AIDS IM TWE ALIGNMENT AND ADJUSTMENT OF THE
6¥40/6%44 DISPLAY SYSTEM WITW 4 VR3y, FoR TH]S TESY
THE MAINTENCE SWITOMES ARE NOT USED <NORMaL POSITION?,

2. REQUIREMENTS
-qwaufiumnnfi“n

2,4 EQUIRPTMENT

Crés DispLAY GYSTEM WITH VRA7? DlsplAy SCapE gR
GTdq DISPLAY SYSTEM WITH VR3? DISPLAY SCoOPE,

2,2 STORAGE

THIS PROGRAM USES LESS THAN 4K OF MEMQRy',

2.3 PREL IMINARY PROGRAMS

ALL PROCESSOR MAINDECS, GT4§/GT44 INSTRUETION TEST] AND
GT49/6%44 INSTRUCTION TESYT J1 MUST HAVE RUN IN THEYR
ENTIREYY BEPORE ATTEMPTING 0 RYN THIS TeST,

3. LOADINS PROCEDURE
uuuuuuuuu

nqwdflpfl-nqflfifl“'n“

3.4 ME?WOD

PROCEDURE FOR MORMAL BINARY TAPES SHOULD BE FOLLOWED.

4, STARTING PROCEDURE
.npqflknnafifl9fl?'fi“fl

4.4 STARTING ADDRESS

LOAD ADORESS Q802
STARY WITW SWITCHES Ped, aej FOR AUTO SEQUENCING
THRU ALL NON=ORERATOR INVERVENTION PATTERNS,
START WiTWw SWITCH BIY 780, §®1 FOR SWITCwW R;sxfivza PATTERN
CONYROL (REF 4,2},
START WITH sWtTcH BIY 781, §ep QR & POR KEYBOARD PATTEAN
ConFRoL (REF 4,3,



GYedg nYa4d HIVH VRy7 VISUAL DISPLAY TEST MAINPEC#13eDDGTGaA MACY313,624 25=NOVNI?Y 1¢i1gd PAGE 3
nisGTGATRLY

4,2 CONFROL 8,3TCH SETTINGS (S,iTCH REGESTER)

SWITCH REGISTER BITS 0,4,2,9 ARC USED TO SELECY
FACW OP YWE TESTS,

NON<OPERATOR INTERVENTION TESTS

SW 3=0 /DIRECTORY
/DOT REPEATIBILITY
/PINCUSHION €X AND Y OFFSEY ADJ,D
/QCTAGONSOR SGYARES
/CWARACTERFET CCHAR .ADY,)
/0ASH LINES AND BLINK
/VEGCYOR LENGTH ;tsv € X VECTOR LENGTM 4DV
/VECTOR LENGTH YEST ¢ Y vEGTOR LENGTM ADJ,»
/PHOSPHOR TEST (HORIED
/pHOSPHOR TEST SVERTY _

/INTENSITY LEVELS, SYNC AND LIGHT«REN TEST
/EDGE TESY o

/SHORT VEcng AND REuAT;;: POINT TEST
/GRARHPLOT INCREMENT TE

OPERATOR INTERVENTION TESTS

-
 

o
m

g
l

 -

16

17

/LIGHTREN FOLLOW TEST
/KEYBOARD ECHO

SELECT SUBWPICTYRE:@

SELECT SUBSPICTURE4 QR
STOP DISPLAY FPRAME MOTION

EXCCUTE ALL NONeOPERATOR INTERVENTION PRAMES,
EXEQUTT THE DISPLAY PRAME SPECIFICEBY $W pe=y,



g;;:z/§?544 WIPH yRe? yISUAL DISPLAY TEST MAINDEC41#DOGTGeA MACY13,634 25«NOve?¥ 34100 PAGE¢
blBGYCATPLY

4.3 CONTROL SWITCH SETTINGS (DIgPLAY KEYBQARE)

ALPHA CHARACTERS tA' THRU *p! ARE ¥YSED Tp BELEST LACH gf
TWE TESTS, '

CWARACTER TES]

DIRECTORy

Doy R nfarssxuxvz N
PINGUSHION &X ANS Y OFPSET ADJy)
ORTAGONS OR SQUARES
cnagacTCassct CCHAR: ADV4D
DABE LIBES AND BL INK oVec§°%éuz~n¢u tgu4‘sx VECTOR LENGTH 4D
VECIOR LENGTH TEST<Y vEGTOR LENGTH 40U,
PHOJPNO rgsr~¢npu;;>
PHORPHOR TEST <CVpRT)

tNt‘NSI,Y LEVELS, BYNC AND LIGKT=PEN Tp8T
4411 1‘!7 , i
SHORY "YEETOR AND RELATIVEROINY
GRAPHPLOT INEREMENT TEST
LiauTaPEN FOLLOW TRET
KEYWGOARD EOHO

DEPRESSING A 'RUBQUT! AFTER SELECTING4 FRAME Will LOCK
ON THE SELECT FRAME,

DEPRESSING A 'ER' APTER SELECTINGA PRAMP WILL
SELECT SUBYPICTURE ¢ OR STOR DISPLAY FPRANE MOT{ON,

TO EONTINUE AFTER DEPRESSING A JGR]OR 'RUBOUT!

DEPRESS ANY KEY OTNER TWAN !GR' oR: [RUBOUYY,

DEPRESSING 'CONTROL ¢ <¢C>! WNEN EXEEUTING THE KEYAOARD
EcWo TESY, WILL RETURN CONTROL To THe DIRECTORY FRANME,
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5. ppEaAT!yG PROCEDURE
nNeguBeoaonyPufaoBeey

54 OPERATION,L SWITcHeS

ALl OF fu$ TEST WiLL RUN IN THEJR NORMaAL MANNER W]TNOU?
ANY OPERATIONAL IWITcHES SCLECTED, HOWEVER, SOME OF THE
TES?S WAVE ADDITIONAL FEATURLS AND' THE ARE’SELECTES BY
USING SWETCH BITY 26 OR RCRTM KLYBOARD KEY',

5,471 PINEUSWION TEST

SW ¢ 2 0 RISPLAY PINGUSH]ION
W g 8 4 DISPLAY CROJSHATCH <{NeHAUSE TEST ONLYD

s,.{"2 O0CTAGON OR SGUARLS

SW 6 5 @ DISPLAY OCTAGONS
SW ¢ 8 4 DISPLAY SQUARES

54”3 VECFOR LENGTH TESY

SW & 8 3 SWEEP MOVEMENT

SW & B 4 STOR MOVEMENT

5.4°4 PHOSPHOR PEST

SW 6 8 2 SWEEP ACROS§ THE SCREEN

SW 6 = ¢ STOR MOVEMENT

5,4.5 INTENSITY TEST

SN & % @ ENABLE 8SYNC 'OFF!

SW & 8 1 ENABLE SYNE TONY

5.4,6 GRAPWPLOT INCREMENT YESY

SW 6 5 @ USE GRAPHPLRT X

SW 6 8 1 USE GRApflpbp7 Y

5,477 LI1GMT pEN FollLOW

SW & 8 DisPLAY LIGKT PEN FOLLOW
SW 6 8 ¢ DISPLAY LI1GHTY PEN FleLD oF VIEW

CIN«HOUSE TEST ONLY?

6. ERRORS
LRl

THE PROGRAM WILL ONLY WALT QN ERROR,
THE PROGRAM DOES NOT CONTAIN FAGILITES FOR THE REPORTING Op ERAOR
CONDITIONS
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7.

9,

9.1

.

9.2

9,4

RESTRICTIONS
AL T 3 & 2 L 21 )

IF USING TME SWITcH REGISTER (Rgr #,.2) To gONTROL tHE
PROGRAM, YHERE Wl| BE A DELAY BEFORE THe
NEW TEST 1S SELECTED,

M19CELLANEOUS
etPy

DEVFCE ADDRESS PRQBRAM OCAIONS

LOEATIoN 1800 CONTAINSTHE §T424G784 DEVICE ADDRESS,
LOGATION 1202 CONTAINS THE 74246744 INTPRRUPY VECTOR,
LOCATION 4824 UONTAINS THE GT4246%44 INTERAUPT BR LEVEL,

~~~~~~~~~

DIRECTORY

THlg fEST USES THE CHARACTER MoOE T DISpLAY A DIRECTQRY
-

OF THE TESTS THAT ARE AVAJLABLE,

BOY REREATIBILITY

THIS TEST INTENSIFIES A DOT IN EACH CORNOGR AND A DOT IN THp
CENTER OF THE SCREEN, THIS IEST 15 USED ¥0 VERIFY BOT REPEATIBILITY,

PINCUSHION AND VECTOR CURVAIURE YESBT CADJUSTMENT OF X AND v OFFSET POTS)

THis TESY QUTLINES TWE FPULL SCREEN AREA, 17 1S USEAUL
IN CENTERING THE VIEWING AREA IN TWE DISHELAY MASK,
TH1S TEST ALSO DRAWS A DIAGONAL LINE FROM LOWER LEFT CORNER
To YWE UPPER RIGHT AND TWEN RETURNS N TWg OPP0SITe DIREETiON,
A BIMILAR SEQUENGE 18 fiKPEKEEDvSYART!NG AT LOWER RIGHWT
CORNER To THE UPPER LEFY CORNER AND BAGK, THE PURPASE 13 Tp MAKE
CERTAIN THAT THE VECTORS AR% LINCAR OVER TWEIR ENTIRE LENGHN,
Wity PROPER LENGTM VECTORS 'ONLY YWD DJAGONAL LINES SHOULD pE SEEN
IN THE CENTER OF TWE SCREEN; 0O NOT ADJUSTTWE VECTOR LENGS®H
POTS WITH THIS DISPLAY RATTRRN, SINGLE LINES SWOULS BE VISABLE
AT THE ToP AND BOTTOM OF TWE SCREEN; [F NOT ADJUST THE Y OPFSET POT,
SINGLE LINES SHOULD BE VISABLEAY THE RIaWY AND LEPT EnGE
OF THWE SCREEN Ir NOT ADJUSY THE X OFPSET POT,,

0CTAGONS QR SQUARES

A BgRIES OF DIFFERENT S1aE [CTAGONS OR SQUARES ARE DRAWN Tp
DEMONSTYRATE TWAT CLOSED FIGURES CAN BE DRAWNED USING
DIFFERENT VECTOR LENGTNS (7917:37,72,377,377 AND 797),
tHis TEST 1S USED TO TEST THE END POINT MATCHING OF THME VEeTORS,
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9.6

9.7

9.40

CHARACYTER SET ¢ADJUSTMENT OF THE CMARACTER POT!8)Y

TWO COMPLETE SETS OF A3CI| GMARACTERS AVAILABLE FReM TWE

CHARACTER GEMERATOR ARE DISPLAYED, TWE CWARACTERS ARE aqugAvnu IN FQUR
LINES OF TEXT, THE FIRST HALF OF A LUINE§§ IN 'NORMAL' FON ,
THE SECOND HALF OF A LINE I§ IN 'JTALICS! PONT,

DASH LINES AND BLINK TEST

THIS TESY IS USED T0 TEST TWE FQUR TyPES OF VECTOR LINKS,

FOUR VECTORS ARE PLOTTED USING EaCH OF Tul FOUR LINE REGISPER VALVLE,
THIS TEST ALSQ ENABLES THE ‘BLINK OPTION, TWE FIR&Y
VECTOR ON A LINE SWOULD NQT BLINK, THE SECOND
VEGTOR ON A LINE SHOULD BLINK,

VECTOR LENGTH TEST CADJUSTMENTOF X AND ¥ VECTOR LENGTW)

A SERIES OF INCREMENTING ANGLE VECTORS ARE ORAWNED |
FROM THE SCREEN ORGIN TO THE OPROSITE EDEE OF THME SCRE N,
THESE VECYORS SHOULD TERMINATE ON THE LINE. ORAWNEDAT *HE
VIEWING EDGE, IF TWHE VECTOREDO NOT END ON THE LINE, ADJUS?
THE APPROPIATE VECTOR LENGTE POT,

PHOSPHOR PEST

A WIDE BAND OF INTENSIPIED VECTORS IS OISPLAYED TO ALLOW FOR
VISUAL INSPECTION OF TWE CRY PHMOSPHOR, TW]$ TEST ALSO TEST FoRr

ANY DISYORTION IN DEPLECTION CROSS«OVER IN TME $00RE,

INTENSITY CEVEL, SYNC AND LIGHTPEN SENSTTIVITYTC8T

E1GWT VECTORS ARE DRAWN USING EACH OF THE EIGHY INYENSITY LEVELS,
THE INTENSITY BHOULD BE ADJWSTEDS0 ¥HAT TME LEVEL® I8 BARELY
VISABLE, THIS TESYT ]S ALSO -Y3ED TESY |
THE LIGWT PEN SENSITIVITY,Akl LINES ARE SET To0 ALLOW 4 LlgHY PEN
HIT, THEN RIT TWE MESSAGE 'LIGHTY PEN WITy WILL BE BISPLAYES ON TWE
LINE HIT, THIS TEST 1S ALSO USED TO PEST TWE 'SYNC! LOGlc {F SELECTED,

EDGE SOUARES TES?

;H!s test IS USED YO TEST POR PROPER EDGE BLANKING AND REENTRY SETTLE
IME, THE SCREEN IS OUTLINER ANQ FOUR RESTANGLES ARE DRAWNED AS 70

Excg%DiTHt EOGE 0; THE SCREEN, ONLY HALF OF EagHM RtSTANQLE\QHOULQ
BE VISIBLE) :
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9.1 SHDRT VECYOR AND RELATIVE pplnT TEST

THlg test Is USED To VERIFY PROPER azcaoiga gF THE sHoaT vECTOR ANP
RELATIVE POINT, A SERIEC OF INTINIPSED VPRTICAL LINEB ARE mLo%TEp
USING SWORY VEETOR MODE, THE 7@%1 THEN REPEATS UBING
RELATIVE POINT, THE RESULTS IS TWaAT o SINGLE WORIEONTAL ang ARPRARSTO THE RIGHT oF ThE VERTICAL LINES, ALSO INCLUDED18 A RELATIVE POINTREPEATIBILITY TEST, FOUR SE]Y OF TNREE OcTAGONS CAéH WigL
BE DISPLAYED, THE INNER OCTAGQN 18 DRAWN USING SHORT VECTOR
MODE WITH A DELTA X, Y OF za OCT, THE MIAOLE OcTaGoN I8
DRAWN USING RELATIVE POINT MODE WITHA DELTA X, Y of |
74 0CT, THE OUTTER QcTAGON 9 DBAWN USING BWORS VEGTOR MDOBE
WiTw AN DELTA X,Y OP 7y OCT, Yng MIDOLE BCTAGON SHOULD
SE*EggAL“DISTAHCi FROM THE QUTER 0CTAGONS AND SHOULD
NO VE,

9.12 GRAPHPLOT INCREMENT TESY

A SgRIESoF POINTS ARE PLOTIED WITH EACH POSSIBLE VALUE IN THE GRAPHRLQY
INGREMENY REGISTER FROM D97y THE RESULTING PATTEAN USED SMOULD APPEAR
To ek 4 SERIES OF POINTS AT AN INCREASING aNGLE, |

9,43 LIGHTePEN FOLLOW TESY

IN THIS OPERATOR INTELRVENTIBN TESTA TRAEKING
CROSS 1S DISPLAYED, THE OPERATOR MAY MOVE ACROSS THE 8¥ntzn
WiTw TWE LIGHT PEN, AN X ANQ Y OCTAL REABOUT 8 ALSO D $PLAYED
Y0 FWE oPERATOR,

9.44 KEYSOARD ECHO TgSY

THIS 18 AN OPERATOR INTERVENTION TES® USgD TO INBURE PROPER
OPERATION OF THE DISPLAY KEYBQARD, WNEN é,oxsFLAlLi OHARACHER
KEY 1S DERERSSEDYWE CHARACIER1S DISPLAYED ON THE .SCREEN,
IN SELECTING THE SWIFTeQUY NODE; IF TME KEY OEPRCSSED
1S NOT A CONTROL CWARACTER, THE PROGRAM WILL TRAP 40
THE SHIFT«OUT VECTOR, AN OCIAL GWARAZTER VALUE REABOUT
S ALSO DISPLAYED AS AN AID IN ADJUSYINGTWE THY eLOCK,

348 L18Y
369
370
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372

373

374

AV
&75

377
378

379

Jag

3¢

38z

3pz

Je4

L EE

38z

IE7

388

389

399

399

48

40

4¢2

423
404

425

are

427

408

Betols
§2832¢

22e03g
Beepd>

Padads

Dadigny
dadany

Qp2003
220004

Palgas
Bplars

Ba2ge?

1p4g0p
Bpesla

177570

Bezlo24

Bo1259

Pad34p

Podgolg

Poi402
20234g

ENARL ARg, AyA
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¢NL 18T %c #0,CND

Rgsxp

Ryeyd
Rany2
RI=%3
Résxd

A%ays
Spaxe
Prey?

ScorpetMY

SYKPTRA50Q '

DISPLAYR177Q70 §34745 LIGWT DISPLAY REGISTER

102776 IS FILLED WITH ¢*2, HALT

sLISY

1324

'WORD LOWP KR

340

1830

¢+ WORD SCOPEA JEMT RETURN
340
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442

441
€12

413
di4

418

416
417

418

419

429
423

422

423

424
425

426

427

428

426

430

2eka8g

Beiodp
geiefy
ALY

gaiofe
Beigio
ggipdz

geigldq
azizgé

PRY LY
@242
geiazd

gig
281098
Beiesz

2310%4
Bz10%¢
eeintp
Beiosz

Boinég
geigés

Peig?s
Bpi072

Beiolq4
Beiele

200289

g02439

Ppiede

172000

Beg232o
Poe206p

Pofedp

17777s

1779548
1775482
812470

$12472
12474
§12478

012500

f12802
goBedg

Rolale
Podeep

fgdop
da0o0p

geoa0e
2e0e8p
P LY
L LYY

1720020

172292
192p04

i17200¢

PoR32e

feazaz

00324

Poed326

Pod3lp
gp2332

284356

GSADD)

cs¥cTi
GSBRLI

fenti
pPS¥}
vxgt

=1
DBUF
uaflrgl
DBUF2)
DRUF3;
DBUF4}

DBUF3}
DSAVE)
DSAVEL
DSAVE2}
DSAVESS

HoiD#

?TSAVE}
CNTR
CHANGE)
LOKRB}

18200

MpP SYARTY 10ISPLAY TEST

184000
172000 101SPLAY SYARTING ADDRESS
320 10ISPLAY INTERRUPT VECYOR STARTING ADORESS
2p0 10ISPLAY BR LEVEL

?

177776
197540
177562
BUFPPER jPIRSY uoan IN THE QISPLAy BUFFER
Burrtn.i lSECON WOR
BUFFERe JTHIRD uoao
BUFFER®6 IFOURTH WQRD

BUFFERe P jFIFTH WARD
BUFFERe32

g 1 TEMPp RES,

2

)
?

2

2

¢

2

iGS ADDRESSES AND (NTERRUFT VECTQRS

peplt
SRy
XxpOs1
YpoSst

DRONE}
DOONELY

LPYCYe
LPYCTLY

TIMEVTY
FMEVTLS

172000 101SPLAY PROGRAM CpUNTER
{72002 IDISPLAY STATUS RESISTER

172004 1018PLAY x AX]S REGISTER
172006 101SpLAY¥ AX]S REGISTER

gzg 101SpLAY INTERRURT VECHOR FPQR SToP

2

gg: 1DISPLAY INTERRURT YECTOR FOR LIOMT=PEN

ggg 10iSpLAY INTERRUPT VECYOR POR TIMGeQUT OR SHIFT=OUY
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461

462
463 geiile

fla§1'4
glisge
gi1d2

f2i120
Bei1122
221126
Pe1134
21136
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P2i144
g23118¢
geiid2
221194
gei1%s
Beiib2
#2116¢

geiivp
Be11%4
gaiive

geiang
Paiatg

gei2ie
gei2132
Rei234
gei23e¢
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gei2a2
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Mzigge
geialp
02232
Pei234

o873y

Pa 054

154 ]
03273;
001402

PoaB13y
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folipio

205737
ggioi2
Ba024p

o477

Qon24g
fadad2
013704

42904
Ppb304

012704

Ppdadg
034737

2a024p

004174

Pp20%2

Lo2064e
22076
Po234z2
Pp2418
Pa3026
203040
0e34¢72
003324
Pa3420
Pa3454

Pplsis
Pa363p

. LERY.

Ppb344
ga%50%4

202046

205556

geo100@

ppB8556

002400

PO{A42

001536

17757@

199760

sess20

201536

01210

177878

177870

JMONTTOR ROyTINE

SCOPEA

SCOPEE!

SCOPEF

SCOPEBY
SCOPECH

SCOPED!

DISPYCH

It

cLa

By
BEQ
CoM

BlY
BNE
TSY

BNFE

Nop
JSR

FILERS2
FILEYs2
PILE2e2

FI E3¢2

FILEd4e2

KRAY

SCOPEF

SWIICH

*10290*OISPLAY
SCcoPEE

SWIICH
24041805015P,AY
Scor
OLG

ScorED

PC,ETUR

.#UISPL‘Y.RQ

$197760,R4
R4

BSTRPTIR,SP

PC,BETUR

*DIFPTC IR}
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528
506

527

S5e8
529

510

§i1
512
513

514
815
516

geia%e
geia%2
221294
ge329%s
223280

geiad2
Qo284
deia7g
peials

gei3%

cessea

1131
B3i332
221314

AT2 2izisaz
22§33z
241334
21336
geil4g
221342

fizgaio
Baidde
Bzi3%
2ei3%2

Pidods
10146

010246
P10346

S1044¢

g10546
R10637
212737

Podade

213706

P12608
212604
12603

P12602
Py2604

g126pp
P127%7

R12706
Pofo40

Paf24g
Dod24¢
Qoo
Pola40
Pgd240

Q0240
PoRs3y

Ae{300
gei322

gei320

204280

pees500

#o1178

goRade

eege24

LoWPWRY

LOWSV,

HIGPWR}

Mov
MoV

oyv
MoV
MOV
MOV

MOV
WALT

e

MOV
MOV

RBse(SP)
Ry, e(SP)

R2,2(8SP}

RIswiSP)
Re,yo(SP)

R5,u(9P)
SP,LOWSY
SHIGPUR 0024

LOWRY,5P

(SPl*,R%
(SP)e,R¢
(SP)*,RY
(SP)*,RZ
(Spie, Ry
¢SP§¢,R3
ONPWR eN24

*sYK’TRuSP

SCORED

MACY11,624 25=NOV3?3 11102 page 14

TESY IF Suw OR uKREn

}BR 1F "KRa"
ICLEAR "SW{TCH?

ITESY FOR "“Oba’SToP SWitGe"
1BR IF CLE
ISET SWITCM
JYESY BIT 8

JTESY FOR wKOLD/SToP"
{RR IF SET

iRESET WOUSEKEEPING

JEXIT
JREAD SW]TCHES
gMAS: vgrgtfs 4n18

IMOVE
JRESET STACK

JRESEY HOUSEKEEPING

iJMP TO THAT TEST

jDIRECTO
1007 Rentafxalhva
IPINCUSH]ION
OCTAGQONS oR SOUARES
CHARACTER SET
DASK LINES AND BLINK

X VECTQR [ENGYHW

)Y VECTOR LENG?HM
X n:osr:gu ;gs;
Y PHOSPHOR
13N75N315Y :KVIL AND LIGMWTPEN

DGE SQUA
;guoar vzcvon RELAPIVE POINT TESY
IGRAPHPLOT TESY

IKEY BoARD ECHO

MACY11,624 25,NOVL7Y 141gp PMAGE 12
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2eiadp
ggi49z
Baiass

Bpidba
221486
gfi14;4

#1582
2eis1p
221516
@2is24
021582

@2i53¢
2risdg
g2315%

geisép
[ EELY
201572

223574
(TAELT)
deiete
Roiesa
geteln
Raiesllp
Beielg
TALLY
Beielp
geiele

o166z

Bejess
geie?p
Beie?2

TI3Y
goies

Peiv2g
2e178¢
geirie
ggs7d2

Eeiv24

Beivg
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pei74g
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geivlg
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Boipie
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ggen2s
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Geapig

Boedds
P2iodg
gesoas

B12726

212777
212709
213784
12420
062501
222y89

Pp13?2
242700

p13q01
210120

fs2701
227092
021372
fla§fi§7

2a>9
flfl!flfiz
"PLILE]
Ba4r3y

2503y
12737

B12737

By2737
#4273y
812737

B12739
Pp243Yy

P1273%

B12737
42779

20537
232739

Ppilasy
Pa513y
912737
g127%9

B52777
g12777
012779

843779
225077
213779
ge5077
Podaay

Pa%779
100404
L o 1Y)

Poopda
Pelarg

117737
042737

p2273y
Poiedg
PaBely
162573y

188426
022737

100414
wiagag
212737
2o503y

fesany
Palong

§2273y
'TIVIL
P12737
Podpldg
P33y
LLLLY)
0z2009

py2737

badon2
Bagodg

162737

adr34
Padarg

28a500

Bep340

gaLa54
eaies0

goee02
ogi0d64

A0{064

ppion?

ngane2

2e{109

285556

gpipé2

goioad
eay536

pplpd2
29910600

LELEYE)

830060

p38060

030260

g30a60

282050

gooase

260000

280100

202046

apeange

Aa2g4é
Be1L700

Pa0340

#80400

001664

go0340

ee1072

177222
581876

179214

1779166

177148
177680

ELETR

885556

gepipl

2eoas7

ggi044
179797
L EET

PRLP42

206274

177777

T LY

177777

pBga4d

177420

012094

212296

A14964a11§és
P11776
g12p09

poepée

peag62

177232

177570

padpee

B28062

177470
177234
177230

177224

177246

g0iad4
BoLo44

goigé4

goiptd

BoLG44

201050

poiote

gripee

ge3556

BEL044

SYARTS

SYRAI

SYRBI

S¥Rc!

SETUP}

SETUPAY

SETUPBY

RETBI

KYTS!

KyT21¢

KyT1i

KyT31

KyT41!

KRBUH

MoV

RTS

ST

HALY

RY§
HALT

)

W' Geb

WSTRPTRSR
H34E1gPSW

nun8¢fie
GsaA D,fi;
Rj,,’ E)t

#2,R1
BRmg9L2, Rd
STRA

#DDQNEJRp
SSVgT,RY

Ri,j@)e

2R3

8DOENE*L4, RO
STRE
SWITCH

HOLE
R4

TSAVE
;c,§zrun

oLt
R1PLO, RAY14A

#60EsRAYL4B

#32660,0L 7144
#3I2GO0,0D T44ae2
K30260,DL 7148
#308600,0L 73402
Fiuge

262,006

B0 ,8862
RiBEIGTKS
KRBE
#2800 s0801SPLAY
SETYPA

KRED

SRETB,®842
N34gTens?
#108:07TKS
#SE!UPB;ODDONE

#34¢+00DONEY
LPVETL. @LEVCY

YRVT4r 9 INEY1497 VT
STMEVTL )
PG

LOLT

L]

STKEYTSAVE
8177002, 7SAVE
1%, T5AYE
K¥$§
SWIICH
#103¢TSAVE
KYT .

#17)TSAVE
KYT2

TSAVE,R4
#ug CHANGE
SHI%GH
MOLD

#7641 T7SAVE
KYTH
=gy HOLD

MOLD

#ui.SWITCfl

#42, TSAVE
KY?a
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SET Up THE 8TACK

tRAISE P3W

GEY FoangR

GET Supp 1ED ADDRESS
yrDATE

TWE
ADDRESSES
fUNTIL DONE
JGET POINTER

JGET SUPPLEED VEETOR

1VPOATE
JTHE VECTORS

iMOUSEKEER

!
)
.

%StT VP VECTORS

iHOUSEKERP X+Y QRJ&IN POR [ IGHTPEN

PINITIALIZE X READOVY

PINITIALIZE Y READOUT

iSTARY THE TES?

IRESEY KRB VECPOR

ICLEAR INT ENARBLE

iTEST FOR "KRB? CONTROL
JBR IF NOT
JSET "KRB" CONTROL

JSET Up "KpB" INT

JENABLE "KRB" INT
i5E7 UP 6T DONE VEpTOR

IRESET LICKT=PEN VECTOR

JRESEY TIME=Oyt/gmiFy Oyr VECTOR

iEX1Y

JTEST PoR STOP

JERROR, INYERROPT 0CCURRED 10 TWE StToP
JVEGTOR BUY 5TOP wa$ NOT SET

MACY11,624 25«NOVYY 141p2 PAGE 14

iREAD yHE cHARACTER
JHASK 70 7 BiTS
}TEST POR wCRTM
}BR IF

JCLEAR "SWiTCH?®
JMAKE 2~77

1€<A

2P

1EXIY

i RUBQUTY

JIEXIT

iFATAL ERRBR R?! FAILED

iFATAL ERRQR, RT}! PAILED

JICONVERT L€ TQ UG
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691

692
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729
701
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ggé2de
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phGTCATP LY
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783
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7%6
787
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760
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766
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774
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Re2274
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L EERET)
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gee32p
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Ree3d0
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Oplong
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Pp59304

Rai366
242720
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01272¢
212720
Pper37
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012720
R1272¢

21272¢p
042720

2530y
2o1366

212729
g12720

gi1272¢

812720
21272,
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012710
00437

@12722

42720

012729
012720
ga2207

42737
23%73%7

Pplans
2a4syy

PodoRe
212470

Po04%4

2a4syy

LN
207230
2aBx3y
Ppli3és

104000

242737

2373y
Pa1ais
Paesyy

20007914
227334
PpB5337
Pp1366

Qpo4ey

fpasldy

0o0g24
207724
2a53%7
21386

o842

ees%412

012470

02252

pa2020

2400080

204777

Peeig
22477

220024

opeeed

g40020
204777

pp2252
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241777

Peoo00

p2{777
go0100

oo0029
a2000}
041777

200000

173409

160000
012470

002274

147000
LEELET)

goeese

118000

204020 0OP1046 FILE2A4 MQV
205536

208412

00%412

0041046

$14000

pp%556

95412

201046

285412

go1046

B24046

L18Y

JEXECUTE DIRPCTORY BRAME

FILE2) SCoOPE
JER 5,596
o000
FRMEQ

JEXECUYTE Do? REPEATIBILIYY FRAME

FILEL: SCOPE
JSR 5,ME86
ip0po0

FRMEY

IEXECUTE pINCUSHIQN FRAME

FILE?s SCOPE
MoV BRUFFER,RO

VSR PC,BETPNY
MOV #20,4RY

187 MOV #INIX, (RO}
MOV aMAXY.(Rfl)*
MOV 1("&
MOV #M!pUSX MAXY,(RO )
REC Ry
BNE 18
MOV #vlpusx¢1.&am}'

MOV #0,Ro)
MOV BINTX (Rg)g

MOV MA Y,cam)o
JSR PC,ICTPNTY
MoV PMARYSLL10PiRY

2sf MOV #xNIXtMAXXn&RB)t

MOV #2, (Re
MOV #M:NU$K¢MAXX {(Rp)s

MOV #1087 (RQ)e

DEC Ry
BNE 23

MOV #2,(Rp)e
MOV #MINUSXSL, (RE)

MOy BINIXeMAxX14RD)@
MOV $0,1RD)e

MOV #DSI0P, LRpIe
MOV MDJMP, (RO)®
MOV #RUFFER, (RO}

JMP FILERA

SETPNTE MOV PROINTIINT®,(RB)e
MOV #g, Rg)e

MOV Rple

MOV *LonGVoIR!tQ
RYS

rilE284 rsv SWITCH

BED FILE2C
JSR RS, MESG
i
BYFFER

*4095 CyTR g»

MACY13162¢ 2Banove?3 11180 phAgk 19

JEXIT TO DISPLAY A FRAME

JIUSING THE DIRy PRAME

JEXTIT Y0 OISPLAY A FRAME

JUSING TWE DOR REPEAT FRAML

1LOAR 8TARY® ADDRESS

ILOAD 8,8 ORGIN
JISETUP COUNT

:LOAQINT LINE
MA

1LOAD OELYA X
JLaAD « MAX ¥
JPINISHED
18R IF NOT
1Gg BACK 3 UNIT

:gLoT LA?T LINE

lfl!? P COUNT
lt BELTA X MAX
:RoAD DELTA Yyeop

ILaAD oe TA y of 3e@
|F?NISH5
)8 NOT

JPLOT EAST LINE

IL0AD 3T0P

JLgAD JUnP

lLo:D POINTY

Y

§°NB VECTCR

MACY144644 25=NOVa?3 414100 PAGE 316

0AD GOUNvtfl

JBR IF susrasv NaT SELECTEC

JEXIT 10 DISPLAY FRAME

iUSING THE Groas HATCH pATTERN

BR FILB2D iBR

PILE2CY VSR RS, mESG JEXIY t0 DiSPLAY FRrAME:

FRME?2 |ustG THE oFFSET pATTERN
FILE2D4 OEC ONTH IFINISHED?

BNE FILE28 iBR IF NOT

JEXECUTE OCTAGONS oM SOWARES

FIGE3} scop:

MOV #14R20,0NTR

FILESAY TST SNI{CH
BNE F!b
JSR §36G
i

FRMES iFRA
PEC CNTR

BNE FILE3A

BR FILES

FILE3BY JSR 5,MES6
b
FRME3A

DEC CNTR

BNE FILEIA

ISET UP A COUNTER

| BRANGH 17 suaargsv
JDISPLAY TE9

ME# 3
,gganznzNT COUNTER

IBRANCH 1P NOT GOMPLETE
JEXIT 10 NEXT PEST

IDISRLAY TEST

iFRAME # Ja
JIDECREMENT COUNTER
iBRANCM IF NOT COMPLETE
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nBETGATPLY

776

777

778

779
R

84

782
783

784

820

el

829

AP2414

ggadly

222422

Z22:42g
222432

Bezdédg
Re2442
deeads

%'2452
%2495

gei4dz

3944
3 022435

02Esaz
22387

228514

#ecs2p
$235084

22353¢p
222534
2pdSép
222544
22%5%0

2584

PeES54p

EEELY

ge2s87g

Beisrs
Beselp
geienz
228624
gessip
Petstz
203644
g28s14a
gedeaz

Boteds
Ips6dp
223634

gadedg
CYELY]
Bpieda

Baies«
gedshg
EEELY)

-EFELT

124028

212320
12728
g1272p

21272¢
212720
12720

Be272p

11272
112725
D4273%7

Ppéql

Qi?%?g
fis;7§7

21

224937
5157%@
22
204337
24292¢

Pody3dy
812722

242720
@e272¢

Pp0137

142722
12782

212903
110228
2092082

g2278z
201774
Pa%323

231394
212720
Pad20y

812729

P13782
fifi:7§?

2p433y

g12y2p
213702
204939254737
282089

Gada2a

pizary
174408

i7@e32
1194124

ngeEng

payvoa

168000

17

466517
098106
gp2624

290148

032624

I EERE
282624

1728643

gp2564
pa2730

170060

ag2544

173408

1500008

#12478

gp274¢

gegaié

se8e00

gaees’

gpesi’

pesas’v

178649

82666

282742

gely3ig
178560

fE266é

ppayie
82678

peasé6

Bo2ese

pp2adé

sBEEPLAY FILE
JCHARACTER AND 1TALJIES Trs?

18ET UP TWME BUFFER FOR ?MI& YESY

FlLE4) Scope

MOy PRUFFER Ry

MQV ¢S?&Tsais12ffl.cw,a
MOV #STATSAL1TALPISYNOPFIGREEN, (2
Mov *PQLNT!3“V“1LP09F88hKQFF!LiNE@a€@3¢ SECAD POINT MPDE
MOV #g,18)

MOy BMAXY=T7, ()
MoV 33Hhfipfi§)¢
MOVE #17,¢

Moy B 8170120

MOV #5881 STCHAR ILOAD INITIAL CHAR,
JSR PC,LOADEP

MOV #1452 STCHAR I oAD INITEAL G GRAR
JSR PC;LQ&Q@F lt INE
MOV #40,STCHAR sucau NUMBERS AND FUNCY
JSR PCef CADBY 1L0AD | INE

MOY *S?ATSAII?ALea:Ra)¢ 1LBAD NORMaAL FONT
JSR PC.LOADSP JLBAD BPECIAL CHARS

JSR PC, §PACE } INSERY 8PACES
MOV 'S7aTSASt7fikie¢Ra)a lLaAD ITALICS PONT
JSR P, L0ADSP ILOAD SRIEZAL

MOV #0810Ps{RE) 1L6AD BSTOp

MOV D MR, (Rg)s

MOV #BUFPER, (RB}e
JMP FILEYA

LoADSel Hgva #i6(RA)e

MOV #g,K2 3141 lNlYtAL SHIFT OUT CWaR
MoV #39,R3 JLeAD

is{ MOVB R2,|RE1e JLAAD Qn‘g

287 INC R2
GMP #i74R2 }TEST POR 8!
BE® 28 18p IF 81 nyym
REC R3 JIFINISHED o

BNE is 18R IFNOT
MOV B28KL7.(ROYe 1,040 SHIFsmIN SPACE

RTS PC JEXTT

LOADBFI MoV #STATSA;gTALaath;a boAD NORMA| FONY
MOV STCHAR j8eY STARTING CHAR
WSR ’G.F!LLlT 1L0AD THE eHMARAGTERS
JSR PC,§PACE I INSER? srnczs
MoV QSYATSAlthtin(RQ)a sLoAn g *
MOV STORAR, Rz IGET START{NG chafiacvga
JSR Pc_EILsz ILOAD THE cagnagfsns
JSR PCyERLF szus!a CRalF
RYS Pc £yt

STCHARY 2

Gg;;gif?zfl‘ NivH yae? viguAL Dlgplay tFgy MAINPEC112D0GTG=A MACY11,624 25aNOVe73 44180 pAGE 17mg
n ATRYY

830

831

832
833

834

835

6

7

838

839
840

844

842

8§43
844

Baes
B4s

847

48

849
LW

651
%2

53

B%4

g%s

856

a7y
-LE

859

862

61

842
863

664

Bés

47

844

8é9y

674
87

872

873

874

gato’p

gpeéq

Bgé78p
228784
Besvto

Qeg722
Qes71e

éeavas

2ei73p
Ees734
Gga7ig

gperéz

gpi74¢4

Bgz74e
Pre7%4

Pgeqz
peevés
CEe77g

Bgev72

Aglgdp

cglnBg

cg20%

22:01g

2728214

releis

~2%2?2

(2822

123224

AYAY
£7%2%

112y2¢g

132728

142729

112722
fpoz07

B12783
110220

Pa5202
0e530%

231374
Pooa8y

242703

112720

fu3303
631374
Pao20y

012737

042737
Ppisly

Gpdply

9247

212737
Paésl3y
gpdpmy
212472

e5337

Za13%7y
ge213y

€2%e”p

lpépre

2z45%7

Zi2¢%¢
2424174

2aznLs

poesie

peseid
FOsaL2

288340

oeeale

pEenad

eaie0e

ppe76Q

rp5442

AEe4p0

623412

aB3022

203024

705412

po3p22

212500

212500

Erbfi MOVB $1%,(0)¢

Move #12¢(0)9

MOVE #12;(ple
MovB #12;,(0)0
RPS PC JEX]T

Fl tLl?t MOV #424RJ
FiLLA1 Movs R2,(2)

INC R2
OEC R3
BNE FilkA
RYS 7

SPACE; MoV RL24R3
187 MQVB #4083 (RO) e 1L0AD A SPACE

af 18 ;NE $ iBa IF NoT DonE

A7s PC IEXIT

JACTUAL DISPLAY RQUTINE

FILE4A§ Mgy #L080,10% ILgAD & Coun?
48 ¥ MOV #MAXYn77 ,BUFFEReqD ILBAD BTARTING PQINT

JER RS ,MESG

i
BUFFER

MoV #40K rBUFFER¢ (D

WSR R5,MESG
bA
BYFFER

DEC 10% JFINISHED ¢

BNE 4% JBR IF NOT

JMP FILES 1Go YO NEXY YEST

109 2 '

JEXECUTE DASH LINES AND BLINK

FILESY) SCOPE

JSR 5,MESG 1EX]T 70 DISPLAY A FRAME
ligogn

FRMES JUSING THE DASK AND Bl INk FRAME
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pBGTCATMSY

876
877

78
79 02303

dag (Qadedo
884 g0,
882 #2209
883 (22302647

8e8é Pol279
"ELI 1120
886 223404
887 oe3iie
fas gelilz

928 22¥33%4
929 Bot3dp

1z;zmz

p1293
512;3;
242737

Ui
21333)
Poenyy
Pa0p04

210426
Poesy?
L X 1B

230462
26273

205337
Ppilbeé
Pa%337
Cp1381
Po0240
2p%9%y

Ppil42
2523y
0a%33y
Ppi3ds

104000
042739
P129%y
212737

51:737
P127%3
21373
Opassy
Padpfy
B10426

Poesdy
Padp1
0?!462

228337
Paizds

@éi777
T TLEY

CLTLLL)

e00040

0a0209
00Ln34

%412

@0%412

280010

PB4032

fe1046

203556

LI R

201036

342000

8ei777
008010

882040

000202
001034

%412

809442

11L RN

PP1032

PBLa4s

205586

goia34

B21236

azua;a
PeLede

204034

Be1L046
poigde
010474

210474

204034

g18474
Pe1036
221046

LT ITLT
g10472

P12472

JIEXECUTE VECTOR

FILEG6I SCOPE
MOV

MOV

MOV

LOOPA} MoV
LOOPALY MQV

LOOPA2Y JSR

i

LOOPASY gtc

JEXECYTE VECTOR

FILE7) SCOPE
MOV

MOV
| MOV

LoOPBY MOV

LOOPB1§ MOV
MOV

JSR

1
FRMES

LoOPB2Y JSR

FRMESA

8

LoopB3# g:c

LENGTH TEST (HOR{Zy

BINTXIMAXX,DELTXg JSET UP vERTICAL NEIGHY
R#10)0SAYE2 ISET Up Ty

#0,USAVEY
#42 CNTR JSET UP EXECUTION eODUNY
#MAXYe1/12,0SAVE JSET UP

DSAVELIDELTYS
5,MS6 JEXIT 70 DISPLAY FRAME

jVECTOR LENGTH FRAME
5,M856 JEXIT TO DISPLAY FRAME

IVECTOR LENGTH FRAME
#10,0ELTYS {UPDATE ANGLE

NSAVE PINISHED alLL THE ANGLES
LOGPAR BR IF NOY

CnNTH DoNE coUnT?
LOCRAY jBR IF NOY

SWIICH TEST SWITeM

LOORA BR IF WALT MOY]ON
DSAVEY UPDATE INITIAL ANGLE

DSAVER FINISHED aLL?
LOOPA BR IF NOY

LENGTH TEST <VER%)

BINTX,0§AVES ISETUP INJYIAL X
BMARY,0ELTY6 ISETUP INIYIAL Y
#102,0SAvVE2 ISETUP EXECUTION CoUnY
#40,CNTR ISETUP DELAY

#2089 10SAVE .
OSAVERsQELTXS JEX]T 70 D{SPLAY FRAME
2,M86 iVEGTOR LENGTH TES? PRANME

5,M§S6 JEXIT 70 DISPLAY FRAME

iVECTOR LENGTH FRAME
#10)0ELTX6 - jUPDATE ANGLE
OSAVE FINISWED ALL THE ANGLES
LooPe2 B8R [F NOT

CNTR DoNE CoUnT?
LookBy BR [F NOT

SW1ICH iTEST SW]TeH
Loore BR IF HAL¥ MO?ION
DsAYEQ UPDATE INPTIAL ANGLE
DSAVEZ FINDSWED ilb?
Loore 1BR 1P NOT

sv-4z/§154a Ri¥4 VR17 viSusl DISPLAY TEST MAINDEC»14=00GTGwA MACY131,624 2%«NOVe?3 14100 PAGE 19
pHcrcATRLL

31
932

933 )
934 Boi3R2
035 22334
936 223330
939 Bpi3N4
918 @p¥3ds
939 Qo¥3ap
94g Q91344
941 P2234g
942 (0%3%
943 Q23332
044 PBolI%g
945 Q23360
945 o34
947 Bo¥l374

981 20337
9%2 @pl4dp
953 0344
9%4 20341p
955 23Y432
086 G2l4%s

$%7 Bol4dp
988 223422
999 Qolédq
60 0346

961 gpldédz
962 Cel4edq

963 2eldag

964 [Bol4By

104009

ea%e3y
go4ny?

LTI EL
0410804
Opdnly

fgeant
210604

Red24p
Pa%73y

Pailéa
262737
022737
2p13%5

104000

20%237
2a4sy?
2o0pBp

210544

Co4ényy

Ppdans

2404604

Pof24g
Pe%7%?

201364
P62737

222737
2pi3ss

210506
PP8442

pas4te

285556

goeeRl

2p2000

210550

po%412

ee5412

pE5556

8

gooeol 010552 Dp7Fy eDD

M202008

21088026

pLo8de

10850

IpHOSPHOR TEST CMoRIEQNTALD

piLE1OY scoPrr
LR

D7A} JSR

50
FRMELD
JSR

n7Ct ADD

ipHOSPHQR TEST

FILELLY SCOPE
CLR

D01 gSR
2

FRMEL1
JSR

S

FRMLD
NQP

TsY

NE

)

BNE

DELgX7 i
5,436 SEXIT TO DISPLAY A FRAME

fUSING THE HQRI#E FrAME
5,MESG JEXIT 10 DISPLAY A FRAME

JIUSING THE PERIMETER BOX

SWIICH ITEST THWE "SWIfTCM"

Dya iBR IF FREP#E THE MOVEMENT

#1,0E, 787 IUPDATE THE X QRIGIN
#2060 ,06L X7 iTEST IF THE END
D74 | JBR IF NOT

SVERTICALD

DELIY7
5,MESG 1EXIT TO DiSPLAY A FRAME

iUSING THE VERY PRAME
3,M§36 1EXIT 7O DISPLAY A FRAME

iUSING TWE PERIMETER BgX

SWIICH ITEST THE nSW[TCOM"
070 1BR IF FREPZE THE MOVEMENT

#L.0ELTYY JUPDATE THE Y ORIGIN
EMARY¢1,DELTY? JTESY IF TWE END

D7D iBR IF NOT



sv-#e/rv-dl Ni¥H vRi9 viSuaL DISPLAY TEST MAINPECA31200GTGad
AEGTEATPEY

987
948

969
97

971
972
973

$74

975
$76

877

37-421a7n44 RiyH yR1? visuAL DlgplLAy tEgy MAINPECe11«00GTGeA

§824972
288434

gek4a2
o347
@8¥4%yg
goisgg
ggiseg
P8is4%2
gplsss

T6
20883

332538
Z2otsip
22180

g2pi5%p

2p¥58s
ALY

28%572
gt524
Polens
Bolelg

godsiq

oisseg
gadsdz
Boisla

BBGTEATREY

1de2
1223

1024
1025 geloRe

TiRL
A

2273
283724
22873p
2724
ger73s

gely32

203734
@65732

88377
2o78¢
2ol 762
Pol764
ged76e
got 774
Poapgesg
ggupde
gedote

gedgsiz
gedplg
Reeo2e
gesodz
Podp3e
Boipgle

Bododa
YV LY
deuode
L FXETY
L TELY

Qodpls
24270

ggip?y
geda7es
Beding

I TELY

ipd4p0p

212777
01377y
212737
203737
Pplooe
242739
200493
252939

Pp4s3y
RodoRq
P12s642

Ap%33%

Pplals
P12737
Pooyny
212737
217737
242737
222626
12777
200137
P4377y

164000

fpésly

210000

f113412

éz4zafl

2708
%215
fliz?zz

212737
P1272¢0

912729
Pp5337
Pg1374

goo20y

12737
912737
@129
Bo4sss
Palafy
011566

912737
91293

2eésly

Gplals
P1i866

912737

012739
Ppds3y
200001
@1156¢

01%737
2129
0@453;
o2y
11566
2p4sly

golapi

212472
085337
@a1321
20013y
Polody

203559
001004

004002

085556

posad4

fodoo4
88412

284932

173400

{64000

178308
176000

gosepl
208430

pe1872

20%412

160000

212479

gena24

@40077

ogé177
204246

204000

Aee200

2002080
25412

281400

200209

2054412

1400
0ei4p0
295412

ooe202

gaidean
AB%5412

an5412

204104

ppeigb

175406
175402
Pp1a32

pi2s"0

EETY)

P11250

#14230

11262
P11262

178282

175254

peinss

B04404

@14572
L1574

E1i572

211874

214572
211874

g11572

@115874

PINTENSITY LEVEL tERTY

FILEL2Y sCOPE
MOV

MOV
MoV
TsY
BNE

BIcC
BR
B1S

JSR
1

FRMEL2
PEC
BEC

MOV

o8
MOV

MOV
BiC
cHP
MOV

JMP

FLE12D¢ MOV

FLE12A%

FLEL2B¢
FLEL2CH

RETLP

#REJLPHLRVCY

GSBRL ,PLPVOTY
#4¢§¢DsAvE
SWITCH
FLELRB

#4,3YNIZ
FlLe3dc

#4,3YNLZ

54§86

DSAVE

FLEZZD
#Ds%opaflAYLPA

#ONQGP, RAYLPA
OYF;S,LPPNT
#17400%, PPNY
(§P)e, (5P)»
#4,90PC

MESGA
LRVETLi8LPVCY

JEXECYTE EDGE TEST

FILEL3( SCopE

Js

FRMEL3

MACYLd, 634 25 ,NOVZ7Y 314tgp PAGE 2p

SET Up LlGHT-!EN VECTER

JsET o 2R &zc 4+ OuN1SET Up 4 TIUN COyNe
gtSY THE "SNI¥ W"
BR 1P SET "BYNCn
ENSURE CLEZAR 2Syne®
BY PASS
SET TNE "gYNC®

EXIY Y0 DISPLAY FRAME

USING ruz "INRENSITY" FRAME
FINISNED

YES, !
NgRECET MESSAGE

Lxsuv.pzu MIT
READ ¥ POSITION
MASK THE BITS

POP THE SYACK

stcLz sva THE DISPLAY

JUMP TQ WAlTIRESEY THME LfGHTuP!N VECTOR

JIEXIT T0 DIBPLAY FRAME

JUSING THWE "EDGE" pPRAME

MACY11,624 25eNOVS73 14180 pAGE 23

igHORT VECYOR AND RELATIVE pOINT rESY

FILEl4¢ SCOPE

MOV
MOV

LoADVTH MOV

LADVTY MQV

MOV

Dee

BNE

RYS

Fiki4As Moy

{s! MOV
MOV

JSR

1

FRMEL4
MOV

Mov
JSR

!
FRME14

MOV
MOV
vSR
i
FRMEL4

MOV

MoV

v§R

b
FRME14
JSR

i
ByYFFER
QEC

BNE
JMP

105 2

BBUFFER, RO jSET Up RP
#RCINT, (o) e JSET UP INITIAL
#2481 (D)0 i X P pstTion
BMARY#L /2, (@) YP szv:oe
#swofiTleN?4zL1~gg.!a). JLOAD "SMORT VECTOR"
Pfint 0AD THE BISPLAY pATTER)

#RE ATVa$fla* gtvo "RELATIVE ROINT"
PC,h0AD ILOAD THE DISPLAY PATTERN
#08i0Pe40)» JLOAD "D!SfitAY Stop"
BDJME, (e toan "DISPLAY JuMp"
fiaU!PsR.¢93~ 370 THE BUPFER AODRESS
’IL&‘ )BR TQ THME FRAME

#$24,0NTR 1LOAD A CQUNTER
axuyx.vr,tm). 1LOAD 4 DELTA v
‘41z 'tgfi 1LOAD A DELTA X,vY

CNTH IFINISHED?
LADYT iBR IF NOY
PG JEXIY

$40§2,10S JLoAD GpUNYER

#2PGYFREI4A 1L0AD PIRSY QCYAGON
#20E1FRMLAB
R5,MESG JDISPLAY 0CT,

BLALD,FRML4A

#3ggFRNL4B
RS;HESG

#142%FRMLAA
AMAXYe377,PRML4B

Rs.pESG

vzze.rfinxaa
#MARYe377,FRM14B

RS,mESG

R5,MESG

10%

1%
FILELS

JLOAD BECOND CUETAGON

IDISPLAY 2ND OgT,

1L0AD THIRC OCTAGON

ILOAD FOURTH QeTAGON

IDISPLAY 47H Q€T,

I1D1SPLAY BAR

jFINISHED 7
18R IF NQT

INEXT TEST



Gr;:th1-44 U19H yRL? vIsuAL DIgPLAy tEgy MAINBECw14«00GTGuA MACY14.624 28aNOya?3 41100 PAGE 22
nDGTGATPL1

12%6 ,

10%7 JGRAPHPLOY XeY tESY

1958

1059 <Jed1Ms 1p4p0p FILELSY Scope
1060 <ed11p B41270p 042470 MOV #BUFFER,RD ILOA
1261 (ed1l4 912925 4119600 MOV BPOINTIINT7,(p)e lLOAD le?!AL POINT
1062 Ced12p 0412725 doce2d MOV #0,(0)e
1263 ¢edi124 012720 Q07000 MOV *g,10)
1vé4 Weéidp 12729 170852 MOV tSYATSAl:TALg;storr:anz:N,(Rz)o IRESET THE 3TATUS A
1065 (e4134 912729 17419g Mov BSTATSBIINCR,{g), 1LOAD INITIAL STATUS

1066 WRd14Q 1012720 120000 ov BGRAPHX (B)e 1LOAD GRAPW X INST
1067 dpe1dq 012705 o004 prLi5cH Hov #40, RS 1LOAD STARTUP uouN?
1065 «241% 912937 oceo0o0e oplp32 MOV #9,GSAVE JLOAD INITIAL PLOT
1069 M2d1%g L0403 BR 2
1070 iediop k62737 ngro20 opip32 1§/ ADD K20 0SAVE {UPDATE PLOT POINT

1071 e24166 B13720 001032 28! MOV DSAVE,(B)» )ISAVE TWE POINY
1p72 172 3553g5 0EC RS IFINISHED?

1073 224174 ABp1374 BNE 13 1BR IF NOT
1874 Q4176 012720 173400 MOV BOSTOP) (D) » 1LOAD "OETeP"

1075 1pd2%2 12429 160900 MOV #OJNP,(Q)e J1LOAD "DJMp"
1876 04276 242722 ©124790 MOV $BUFFER (D) 0ADR
1077 adpd212 ©42737 000200 004932 MOV #2008 vDSAVE ,tOADPO!N? COUNY
1278 24220 042777 02040020 174602 DFL150% BIC #40840,%0BUF5 JENSURE "GRAPHX"
1879 (@e423¢ €p%737 @@5556 TSY SWIICH ITEST SWiTeH

128y BR4232 Qpi14an3 BEg OFL398 jBR 1P GRApHX
12R1 J24234 0252777 004000 174866 B1S #402¢0,00BUFS $1SET GRAPHY
1ge2 ¢p4242 p4%39 p5412 pFL15B8Y JSR 5,Mp5G SEXIT 10 DISPLAY A FRAME
1083 224245 Qp@p04 1
1084 #042%3 012470 BYFFER iUSING THE GtNlaarzD PATTERN
1085 Q24292 062777 000801 174546 ADD #1,80BUF4 1UPDATE INeREMEN
1086 204260 022777 174208 174549 CMP #STATSBaZOB.ODBUr4 ITEST xf LAST INCREMENT
12987 Q0242846 0231348 ' BNE DFL3SB 18R IFN

1088 224273 042777 4174108 4174530 MQV #STATSB| INCR, Onaur4 lRtLOAu INGREMENTY
1289 (Q2427s Pp%337 204032 OEC DSAYE FINISHED 19 Sec?
129@ 224302 02p1346 BNE OFL320 uBn IF NOTY
1091

1292 2043%¢ 01372 020042 MOv 0542 ¢RD
1093 224310 031427 8EQ MERS JACT=14/D0Fm1y
1094 Q04312 Q2000 RESEY
1095 Bed3ta P90000s RESEY

1096 324318 PQo4rip LOGICAL} JSR PCI{RD)

1897 Q24322 0Dol240 NOP
1098 Q204322 02p0824p NOP
1099 Q204324 0Qp@24p NOP

1100 204328 P2@24p2 NOP

11¢1 22433@ 0200437 0820850 HERE! JMP FILR?
1122 204334 Pg@24p \ NOP

1123 224338 Q90240 NOP

1124 (Q243dp Po024p Nop

G;“?/r?“‘ Mi¥W VR1? ViSUAL DISPLAY TEST MAINBECAi4nDOGTGeA MACY1311624 25eNOVa73 14100 PpAGE 23
NAGTEATPLY

1126

11e7 JOPERATOR OpERATOR JNTERVENTION ESTS
1128
1329 228342 1p4ofp FILEL64 SCOPE

1310 Q24344 042777 004614 174%16 MOV SREJ1449LPVCY
1111 224332 0213777 001004 174512 MOV GSBML ,®LPVCTY
1112 20434z 012737 7200108 Q24034 MOV #108:08AVEY JSET Up COyUNT
1313 204366 Q42702 212470 187 MOV #BUFFER,RD ILOAD BTARY ADDR,
1114 ged372 21273y oggeied poipde I MOV #1402 i08AVE
1115 Q224473 21272 4117144 MOV #FQINTllNT4ILPONtL!NEfi.(Rfl)* lLoAD ROINT
1416 224434 012720 000700 MOV #7!@:5 RQye J1LOAD X POINTY
1117 2pdd4lpg 012929 opeoé74 MOV B4y8i(Rp)e ILOAD Y POINY
1318 224414 004737 004556 JSR PC.YOADUP 1,0A0 uP THE BUFFER
1119 Jdeéddg 012728 173400 MoV #DSIO0P) (RO)» jLOAD n TOP

1120 @24424 042728 160000 MQV #0JMP, (Rg)» »Lvo
1121 gp443p 912725 12474 MOV SBUEFER, (Rpi, LOAD aivuaN ADDRESS
1422 024434 PQg5037 005050 CLR HITENT :QLEAR HIT CoUNT

1123 Qpé44p 012737 0230260 012374 MOV #3040, PRM16B=2 IPRESEY THE nzafiouv
1124 pptdds 21293y 30060 012372 MoV #3000 )FRM16B w4

1425 _

1126 (Qg44%4 Q2%737 205556 as ! IST SWITCH ) JTESY gWiTCH BIT
1127 Qeesbp 21005 BNE 63 iBR |F SUBTESY
1124

1129 224442 0p4s3? 295412 JSR R5,MESG JEX]T T0 DySPLAY FRAME
1130 484446 0Qo@40p ioe
1171 ¢g447p 0211714 FRMEL6. JUSINT THE LIGHT=PEN FRAME

1132 2g4472 0200770 BR 43 IBR BACK
1433

1334 2g¢a?q4 0204537 005412 681 JSR RS, mESG JEX]T 10 DjSpLAY FRAME
1435 2245% Qo0pn4 1
1136 2045%2 0212302 FRM16A JAsCI! suBelvLE
1117

1138 (245084 0g4537 7095412 JSR R5,MESG JEXIT 10 DISPLAY FRAME
1139 ¢pé5ip 0PNy i
1340 @Qe4512 012470 BUFFER

1141

1142

1143 224534 0295337 001832 PEC OsAVE IF{N]SHED 7
1344 ¢g452g 0p1358 BNE 43 JBR IF NOT MINI~LOCP

1145
1146 324572 0@e5337 co1e34 CEC DSAVE] JFINISKED ¢
1447 204526 0@1317 BNE 13 1BR IF NOT

1145 22453 @p013y op4342 JMP FiLEle IRESTARTY
1149



G¥edl/rTmad RITH YR4? VISUAL DISPLAY TEST MAINDEC~14eDDGTGud
bBGTGATR1Y

i8¢

i3%2

1483

1154
1185

1156

1197

11%3
115¢

1360

1361
1462

11463

1164

1165

1166

24534
TYELY.
geds544

de45%g
2245%2

J245%4

284é5%¢

404564

2e¢svp
Beés7%4

Bze 68
F X ELY
Wed6lo

Bpd612

2risly
d24622
4g463p

Be4636

dB4644

2246%2

ged69%2
2eés6%¢

"IXEYP
gegd 646

204672

204674
2847%p

ged7%4
8edrip
ged714
224720

Pody2s4
goav32
god74g
2edrdg
gpévag

82473

224794
ged73%¢

12704
P1272¢
12720

Bas%3m
ri374
Bad20y

812737

2o4é737

812720
042729
242722

235337

Rpi365

Ropdary

217737
042737
017737

242737
025737

201411

Gp%23y
213793

013702

ea4y3y
P20432
213703

¢137gz
0p4737
13703
gg2r22

aa§737

21373y
013737

81277y
222826

2a8137

Cocane
0glele

opop3d

130602

040004

o032

304534

119002
208004
P208140

L0946

174242

176200

174224

176800

25556

eaSe52
250502

#12376

npB332

BO4756

844778

285332

284754

012002

285332

Podr54

AQ4756

genonl

225430

paLpds

024754

Pg4754

204756

204756

212p06

212004

174410¢

LOADAC!

187

LoAoupl

1817

RET14:

181

1031

403
413

MOV

MoV

MOV

bege
BNE

RTS

MOV

JSR
MQV

MOV

MOV

DEC
BNE

RYS

MOV

BIC
MOV

BIC
TSY

BED
INC
MOV

MOV

JSR

BR
MOV

MOV

J¥SR

MOV
MoV

JSR

MOV

MOV

MOV
Cup

JMP

2

2

#244 ¥R
#RELATV (R2) s

#INTRad, (RO}
Ri
%

PC

#24,,sCNTR

PC,hOARAC

#LENGVI{RDIw
B4,{Rpie

MACY 11,694

BMINUSXe142,(RD)e

CNTR

1$

Pe

eYppS, 408
$178000;40%

OXFQS.QIS

$170000,4¢9Salch
18
H1$2NT

HITENTIRS
SFREL168,R2
PC,RBCHR

208
‘1S‘R3

#DLI§4At4.R2
PC,RBCHR

408 4R3I
#DL114BeqR2
PG, RBCHR

408 )RAYS4B
43S RAYS4A

#4,00prC

(splo,(5p)e
MESGA

i TESY SH

25«NDVa73 141@0 RAGE 24

JL0AD COUNT
1LOAD RELATIVE PQIANT
1LOAD {NTEN BIT
IFINISHED ¢
I8p IF NoT
JEXIT

lkaAn CouNnTY
1L0AD ACEKASS
IL,0AD0 LONG VECTOR
JLOAD VECTHR OVER

§AND UR

18R 1F NOQT DoONE

JEX]T

JBR IF LIGWT PEN FOLLOW
tUPDATE LIegMY PEN MIT COUNY

0AD RJ
:tfiAD ADDRESS
JCONVERT

1BR
{LOAD RS

ILOAD

1LOAD

1L0AD

1LOAD

1LOAD
1LOAD

1L0AL

QeTAL

ADDRESS

xBREADOU?
R

ADDRgSS
Y READOUY
NEW ¥ POSITION

NEW X POSIY]oN

ISINGLE STEP TWE DYSPLAY

9;5?2’532“ Mi¥W VRe7 VISuUAL DISPLAyY TEST MAINPEC»44wDDGTGsuA MACY11,624 25aNOVL?3 11180 PAGE 2%
) ATPSY \ ) o

1196

1197 @2d7ép 0Oa%0y 20% CLn R4

1198 @ei742 0e%002 cLR R2
%%99 00:764 :1g7aa PA4T756 MOV 4485,Rp IGET X AX]S

e Qe%77e0 162y0p goev00 Sup #90gRD 1GET A BASK ADORES
12¢4 35‘7!4 flzb%az Agm R; ) t ADDRESE
1202 @ed7%s Qpé20p ASR Rp

1203 @0%0%3 @g1424 BED 3gs

1204 Qo%02%; Qs2704 0g0R70 2451 ADD 78Ry iUPOATE OFPSET
12¢5 gzfizas 233300 DEC R
:g:; 0823 P513%4 BNE 21§ iBR UNTIL DONE

1208 @9%@i2 013783 004754 3051 MoV JATLL IGET X AXlg
1879 @0%0i6 162700 02800 syB 258k RO JMAKE BASE ADDRESS

1 4 CGpé20p AgR RO iSHIFT RIGHT
1212 Bo%62s 0pgl404 BEQ 328 ISHIFT RIGH
1213 0Qe%e3p Pe2704 0O0E22 313 ADD #2,R1
1214 2p%03%¢ 0g5302¢p DEC Rg

1215 30%03s 001374 BNE 318 ‘
1216 Q0%04p (42764 040300 012508 329, BiC #INIX,BUFPER«1D(RY) jCGLEAR TWE B1IY
%%1; 2e%04g Q0734 BR 108

1

1219 @2e%0%p Ralp2p HITCNT} @



6¥udp/nVadd Ri¥W VRI? VISUAL DISPLAY TEST MAINDEC-11.DDGTGeA
BACTCARS

1224
1222
1223

G¥ndp/rTadd Ui¥H VR1Y VISUAL DISPLAY TESY MAINPECW112D0GTCaA

1

¢e%2%2

flfl;fl:‘
27000

g¢9044
Reto7s
Peto?z

T
20%1902

e§o123s
e?234
g%24p

Bet24r2
psade

08282
08294
dp%248p
Qo%284
Qe 24
Be%272
eeta%s
¢gtsep
ver3az

2e?3se
CTIRE)
285 3%

Be%32p
902324

2?33

nBETCAR EY

1273

1274
1275
1276

ge%332

228336

85!302
%344

flazazg
2382

HHH
Bet3sp
#0836
flgvada
g%322

ge8372

Bes374
302336
gr40p

Qetaly
got4ip

Ro8432

2et5%4
ge%5%

ip4p00

12700

212729
222709
PeL373

203037
Q

112737
11%737
1233

112;8;
fl1§7§7

212737
252777

0120041270
804537
Raloly

012404

205737
Polpia
ge077e
B47704¢

042704
#12737
Qodoo2

2000@2
205237

pe2rpe
Podipn2
Po0437

205334y
Poi002
200137
12502
210103
Pe4737
“ELYAY
Pole0y
110120

112710

205137
222137
110120

29%037
Bo@13y

042703
do4737

110442
204737
115442
2p493%
135342
2247%7

110443

207
HHH
2aéoRy

Ppépay
240304

Re2704
Pe2704
Pa020Yy

Paldale
Podalo

@12470
173400
213479

204052

eeia32
200060

200068

2000602
P00062

205206

200340
Pee1e2

goee709

2124702
2e5412

2041052

173602

1776080
177777

0010%2

LR

201456

298339

LELLL

212465

PeB332

221232

2a00417

gglas3e
2084166

201032
205166

176002
P0%8376

Pe5370

003370

oe%370

173354

202046

Pp5552

peaedl

205430

22046

AP5556

290102

Po%5556

Pa555¢

284059

284050

285556

201042

P01162

212461

12462
012463
012404
200060

LY
173636
205330

ge1032

173424

173374

177870

MACY11,624 25.NOV,73 1t1gp PAGE @6

JECHO RQUTINE KEYBOARD To DISPAY

FILEL7) SCOpPE
MOV

Mov

Cup

ENE

CLR

CLR

MOVB

MOVB

MOVB
MOVB

MOV

Mov

B1s
MOV

MOV
ECHoCy VSR

ECHOA}

BR
RET1474 ;OV

W

RET241 CL

RET201

is?

P

Move
GLR

JMP

ECMOB)

CHRCNTS 222

#BUFFER,RD
#DSIO0P() e

#BUFFER#1020,RD
ECWEA

LOKKB

OSAVE

B2 KBOCT -4

B6QRBOCTwS
#6p4KBOCTe2

67 )4BOCT"L
WRETL17)aW60

LAYYL LL Y
#1PBOTKS

#72g1 CHRCNTY
#BUFFER,RD
5.";36

hOKRB’

#177629,RY
#el), 0KRB

is

FILEL7#2
#KBUCTR2
Ry,N3
PC,RBCHR

DSaVE

ECHUB
Ry, [RR)e

#17,(RB)

DSAVE

sou1,10
DSaVE
ECHRC

JUPDATE OCTAL READQYT

81¢

JSR

MOVB

JSR
MOVB

JSR
MOVB

JSR

MOVB
RYS

115 ROR
ROR

ROR

MOV
BJC

ADD

RTS

KBCHR

10%)

MESGY MOV
MOV

MoV
MESGA; CLnm

WALT
TSY

BNE
MESGAA} DEC

BEQ
MOV

JMP

MESGBY NOP

TSTY

BNE
CLR

B1Y

BEOQ
CoM

RTS

TSY
BNE

TSY

BEQ
CLR

CLR

CLR

WMP

COUNT; @
FILES )

SWITCHI @

MESGBAY

MESGABS

#170002,R3

#602iR4

PC

(S5y®rCOUNT
(5)yedfFiLE

FILE +ROPC

pSh

KRB

MESGAB
COUNT

HEsgB

#1,00pPC
MESGA

KRBG

MESGBA
SWI1ICH

#B8]116,%8DISPLAY

MESEBA
SWITCH
5

SWI1ICH

MESGAA

CHANGE

MESHAA
CHANGE

SWIICH

HOLK
SCOPEC

JLOAD RD

MOV "DSTOPS"
JTHRUQUT THE
JBUFFER

JHOUSE

IKEEPING

JPRESEY READOU?

ILOAD KEYBOARD VECYOR

JENABLE INTERRUPY
ILOAD CHAR COUNT
JRESET RP
1EXIY Yo ODISP LAY A FRAME

IUSING TWE KEYBOARD WEADER
IUPDATE A CMARY?

)BR ]F YES

jGET A CHWAR

I MASK

ISET (PLAG)
jEX1Y

iCLEAR (FLAG)
$1TESY FOR pC

Af

ILOAD ADDRESS

, JLOAD THE OCTAL yALUE
iTEST WIGH/LOW BYTE

ISAVE BYTE
ISHIFTe!IN

1COMP PLAG
{BR BACK
JSAVE CHAR

ICLEAR FLAG
1BR BAGK

MACY11,624 25 NOVZ73 1%1gp PAGE 27

1LOAD

IS VE

IMgVE
1SAVE

IMOVE

)SAVE

BlYS

RIS

BIvs
Bl?S

BlTS
glvs

JLOAD R4
IMASK B1TS
IMAKE A NUMBER

ISTARY DISPLAY

ISINGLE STEP TWE DiSPLAY
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NHETGATREY

1324

1325

1326
1327

1328
1329
1332

1331

1332
1333

1334

1335

1336

1337

1338

1339

134

1844

1342

13843

LTY
LYP
EG%56,

get544
gers?p
gZ0%25%2
B8%574
#gtefy

Botssz
gesese
Rossla
goteldsn
PAEYY,
dB%adg

Ee86%4

Botean
g0t 68
Begelo
st 7%,
Rotr8,
RQes78y
get742
2e% 739
get72¢
2et73g
22%73¢
go%74¢
get7%2

W ANEY,
Pet762
o764
Eee77,
godpdyp
poepsde
gptoia
godoRs
goélp
@083
Qeégdy
EgénBy

Botaap
gB6064

goEQae:
€géo?p
geen7s
Qoki04
gee1iz

go¥117
Bodady
detide
get134
Potidn
2ol 19p

i1ép0p

Pp2atp
gaisvoe

170¢82
193124

819
0521029

EIRER
232064

020140
253p4a

P20114
e20p42

230464

P43524
215

LY

Pe2522
134
215

230260

P3badp

faists

gis

g3046n

236440

251040

244524
Ps54524
@18

B3i0ép
236440
P52803

Pad1ie

242524
Be144p

g52524
20430

247440
020124

276
248

aég

B20184
Pal524
B4744g

g40525

pis

1Y

go040%
051404

20422
P41474

g7
f320855

B43440

P53440

P51126

54511

042524

045474

#42055

B40455

o412

720040

#52403

gi2

236440

242040

B47524

212

P36440

B40040

A50105

244502

@12

536440
850340

244123

47184

252103

$54125

042522

954147
#43106

42124

@12

828063

0208075

247507
920122

m42522

612

p20064

320075

P41501

B42523

340510

g20p60

026524
52141

033464
242525

252123

p26504
43504

peea76

L2
P445d4

854417

ai2

Bap44p

@51311
p54522

241040
252447

P4@s05
244544

94;449

B47441
zav%ii
p2p404

p54447
PABB26

236040
g84440

P42523

227142

gz0a75
g41%517

P54546

2508823

423

p20p7%

044403
42524

p20424
p27122

FRMED} POINT
)

MAXYw277

STATSA!ITALEISYNOFF}GREEN
CHARY INT4|LFOFF IBLKOFFILINER
WBYTE 17,37
'ASCIZ /GTw4D QR GTadd WITH VRL? vISUAL TESY <MD-11epDGTCeA)/

sBYYE 15,34,1¢

1ASCIY 7 DIRECTORY/

sBYTE 15,312,12

'ASC1] /g2 = A = DIRECTORY/

'BYTE 15,37¢ 4

tASCID /@4 ®* B = DOY REPEATIBILITYY/

oBYTE 15,32 _

+ASCI1l /@2 3 C = PINCUSWION AND VECTOR CURVATURE <X OR Y OFFSET ADJ.)/

¢BYTE 15,32
+ASCI] /03 ® D = OCTYAGONS QR SQUARES/

1BYYE 15,34 . A .
WASCI! /24 ® € = CHARACYER SET <CHAR, ADY.>/

gg.:z;&yéqa g9y VRL? viSUAL Disp Ay TESY MAINPEC»11wDOGTGuA MAEY{4 ¢854 25~NOVZ73 414100 PAGE 28wy

BACTCATPEL

1344

1345

1346

1347

13438
1349

1380

1351

1382

1383

1384

1385

13%6

1357

I IRRT
Bréiag
dot46s
Pot124
goé29>
20821¢p
BEé2te
geé223
goé22s

d6E230
got24g
gpt24¢
Bod234
geez42
gpearg
@eé27%¢
Y RLT
208342
Q8344
Bot3ie
228324
Per332
ot 34
Hgé34s

JRE3B4
Qee36z

2eé3%p
Boé3?s
408403

getans
goe4io

Bpédap
getade
806434
Beéddn
gpéadg
g2€48g

Bk a%g
Bpésha
2péarp
poLsap

goesig
BEesey

g2é5%4
228516
208524
BoEs32
20654p
G2e544
geisde

goésar

@rESh4

Boesbs
22E574

PaBasg

Bi5

G32460
P36440

284110
B20123

46482
gis

T

a4y

B4d522
246484

Pa7524
P464087
Pe54104

R4a2526

Pebpdn

€37110
gis

B3346p

Pzb440
244524

242526
240440
R3804p

B5444p

047524

43518

g5

pé1
gaB414

B44522
046104
250423

H42524

P15

30464

236440

044524
044428

251147

124

gis

L3

Pal143
42524

B20434

P2B114

B4d514
842522

952423

215

231464
D36440

245124

#12

B3&440

B420490

f445414

247101

247111

g2

22080646

P23875

p47532

253040
pads122

026105

228056

252183

B47185

212

236440

53240

240503

52183

743516

7424121

853044

gen122

B44424

- 842

g20@69

B22875

B47532

250240

2475482

252423

@412

736449

253240

240503

251517

252040

212

B20062

B2RB75

251516

#42514

047124

0444027

#20116

#12

P36440

042440

237256

B43040

251501
42516

28494

143

p28275%
@472
852116

241505
47104

BAR4T4

20130
054447

252407

fl44fi;5

25 5
zzéiié
254117

242514

g274112

41505

g42s514
p76

p20p7%
047540

%2116

247540

928422

245p4p

254125
2201314

Pé4q20

54505

P208375
247411

g52131

P42526

220104

g2és2d

242524

046240

2435024

1BYTE 15,32

ASEI] /25 2 F & DASH LINES AND BLINK/L

«BYTE 15,32

2ASCIl /26 8 G HORIZONTAL VECTOR ANBLE ¢ADJ, X VECTOR LENGTH)/

1BYTE 15,32
¢ASCI] s@7 = W g5 VERTICAL VECYOR ANGLE cADJ, Y VECTOR LENGTM)/%

1BYYTE 15,32
(ASCI] /742 = 1 = MOR]ZONTAL PWOSPHOR TEST,

1BYTE 15,37
(ASCIL 711 = VERTICAL PHOSPWOR TEBT/

1BYTE 15,32
1ASCIT 712 = K INTENSTTY LEVEL AND LIGWT«PEN TEST/

1BYTE 15,42

'ASCII /13 3 L EDGE FLAG TESY/



Gr;;Q/h1-4‘ WirH vR1? visyAL DlgPLAy YEgY MAINBEC-114D0G7GeA MACY13:624 285«NOye?3 44100 PAGE 2Re2
NHGTGATPLY '

1354

1389

1340

1361

1362

1363

1344

1345

1346

13¢7

1368

1369

ACésP3

dgeelg

20E618

Vee647
WeE624
Ceéel2
w2éedp

Jpesdg

BeE6%4
PeE6AR

iges’p
2gée?2

JeeTdp
WRe78
vPE744

A NEL]

d0€723
J2¢73e
AL X2 N

TRT
(eer92

ZRe794

Vee7%s
Leer64

cge7%2

QereTMe
J27078

ge%214

0270214
Jereaz
2e%23e

227234

RBIR44
Qe70%2

©er09s

écr12%7
2064
gere7a
2219
GeYime
0g?114
427122

FIABRT,

32132
227134
§2%43s

(TAERT)

gev14p
Reti42
2Y144
ger14g
#271%0

20405

52040
215

064

R204115
051117
252123

2474024
240514
05004p

215

P32461
P3644p

044420
052040

gis

: gaai

054177
220116
283547

215

233464
036440

247502

241505

251508
@15

20040
2524128
42522
P47 44g

020125
251108

P15

geg

Q47524
241508

R26502
251125

251440
047515
LTLY )

173402
160p@p
L TY

170992
116124

Qalo0e

Ppip00

240000

N46406

251505

a12

N20664

220075
020124

G51417

n204104

B44524

044547

912

038440

243440

n461282

n54585

nie

n20066

220075
2204124

0475026

#12

236440

245440

251124

047510

124

@42

252522

052040
040515

220116

040520

44524

043504

124

p20p275

044423
242526

028423

042822
042526

N52446

A47p40
240522

P52417
124

220078
044544
242520

246114

250040

284508
0204104

452349

242

847502
020147
247441

G44124

252424

@20122

46105
052523
252403

251147
208129
047447

FRMEL

'BYYE 15,32
1ASCI! /714 = M = SHORT VECTORS ANS RELATIVE POINT/

'BYYE 15,32
ASCIl /45 8 N = GRAPHPLOY TESY/

'BYYE 15,12
'ASCID /36 % 0 = LIGHY PEN FOLLOW,

BYTE 15,32
'ASCI1 /717 % P = KEYBOARD ECWO YEST/

+BYTE 15,32,12

'ASCI] / NUBOUTY TO REMAIN ON THE PATTERN/

BYTE 15,32 |

ASCIZ 7 R TQ SELEGT sUB~P]TURE-OR STOp MOTION /

STATSALITALGISYNOFF]GREEN
POINTIINYILPOFFIBLKOFFILINED
INTXe1800

MAXYal/2
INTXs0

GTE;g/arzqa D194 VReY VISUAL DISPLAY TESY MAINPEC#11-DDGTGwA MACY13:634 25«NOVL?73 11182 PAGE 28wy

ABCTGATPEYL ‘ '

13ap

1384

1382

1383

1384
1385

1386

1387

1388

1389

13%0

1394
13¢2

1363
1394
1395

1396
13¢7

1398

1399

14290

1423
1402
1423
1424

1425

1426

14¢7
1428

1429

1412

1411

1412

1413

1414

1415
141¢

1417

1418

1419

1420

1421
1422

1423

1424

1425
1424

1427

1428

1429
142¢

1474

1432
1433

ge11%2
2071%4
0271%¢

g2Y1A2

2eYi182
A REY

0271486

227172
ge%172

227174

22%17%¢
ger2%g
eet 2?2
22%2%,
g2¥29¢

2elzio
igv2%2
¢2%214
g£e72%6
227222
Ber222
22%234
gesr22e

22723

Reg232

227234
22723s
227249
¢e7242

ger224
227244
ge72%p
ger2%;

3272%4
2272%¢

2e726p
227242
JE7244
é2724¢

Zev27e
gg7272

4¢7274

27276

6273%p
ger382
227304
£2738g

7213840

227312

327314
227346

200000
241000

2aiele

041777
LRV
241009

2o4002
B4177

221777

41000
231028
240200
2e1777

164009
1640%¢

164220

164000
164000

1540290

164002

173420
160000

2p71490

116524
Z2avacy
L LY

1700%2

110arp
041777

2adong
240p0¢

231777

Be1777
goRorg
I ELY)

224777
241977
g20p0g

2600200

221777
261777
22020

26Cp0%0
221777
241777
PEL77??

Be1777
221779

291777

20000
061777

jFILE 2

FRMEZ2;

@

INTX*1002
MAXYel/s2

INTXe1777
%)

INTX»1000Q

MAXYe1/2

INTXe1777

Maxy
INTX»1000
MAXYa1/2

INTX

MAxy
ONOP

DNOP
ONOP

ONOP

DNOP

ONOP

OnNOP

psToP

QIMP
FRME4

CANALOG TUNE=UP TEST 2

POINTIINT21LPOFF BLKOFF|LINE®
8

)

STATSA!ITALELISYNQFF| GREEN

LONGY
INTXIMAXX J Xy #Y
?

INTX } «Xp @Y

MAXY

INTXIMINUSX JMAXY }cXy oY
2

INTX Y Y |
MINUSY !MAXY

INTXIMAXX b oeXo -wY
MINUSY

INTXIMINUSX [FIS {
MAXY

INTXIMINUSX ] MAXY b oXi =Y

MINYSY
INTX!MINUSY b .oXi Y
MINUSY!MAXY

INTXIMAXX
MAXY

INTXIMINUSX JMAXYX
MINUSXIMAXY

MAXX

)

INTXIMINUSXI MAXY



GYsel /ATmad WITH VRe7? VISUAL DISPLAY TESY MAINPECS11+00GTGal
BACTCATPYLy

1434

1435
143,

1427

1438

1429
1449

1441

1442
1443

1444
1445

1449

1464
(1)

(1)

(1)

(13

(1)

G¥edd/ntudd 1PN yR4Y VISUAL DISPLAY TEST MAINPECL11+D0GTCud

2ev32p

gev322

gey3e4
22732¢
2e%332
ge73%2

22334

22733
2% 349

ger342

TARLY
‘TARLTY
2e9398¢
TARLY'

2293%¢

2g?3%6
229%36g
227362
829344

TARYTS

22943

dgtéed2
87434
22?436

geYadg
gt4é2

BErqas
Re%44d¢

Bev4%90
goeY482
Bev4%¢
geY48¢

"IARYT
Ber446>
AR

pBGTCATREY

(1) BeY4de

$1) d@2%47¢

(1) gel4?2

{1) 087474

(1) @@%4%¢

(1) @eIs58p
(1) @p?5e2
(1) g2e¥s584
(1) ©@e75%¢
{1) RBe2¥s5ie
(1) 82?512
{1) 27514
(1y Be753s
(1) Be7520
(1) pg?522
£1)y 227524

1475 2295236
1476 229530
1477 RQeY5I3
1478 @27584

{1) Q2753
(1) g ’5‘0
£1) 5954;
(1) ©e7544
(1) @€754¢
(1) WeY5%p
(1) 27582

{1) Bg¥5%¢
(1) B2%5%¢

(1) @22754p
(1) 2p7562

(1) 229544
(1) <EgY54¢

(4) @957

(1) ze7572

(1) 227574
1479 32757%%

1484 «€76%0
14p1 (27692

1482 s2Y67%4

(1) «R76%¢
(1) ¢gl6ig

(1) 227612

(1) «2%614
(1) 427616
{1) 227622

(1) 27622

(1) 227624
(1) <2762¢
(1) «2767%2

(1) g¢p7632

(1) 227634

(1) ©e7636

(1) <Z2764p

221777

241777

024799
173400

160000

PoY230

117124

PoR774
Pelsée
172p%2

110009
240007

CoBanp

Q40007

opPary

gegpop

Podoy
Belopy

20y

g6dan?

Pelode
06080y

2208009

D40l

2203027

P40p29

020009
11ég0g

262770
2o0s%p

110p%0

P42017y

EILLT]
Calosy
2p024Y
PY 1T

LTI RS

peoal”
Pefayy

gelaiy

balope
pégpl?
220p4y
04la80
20847

840017
FT-LER]
14400p

Bad76p
Bees20

118a0g

240239

LT

240237
030237
P4da0p
200037

p60p37
Pole39y
260237

Pe0aRg

260937
822037
242000

020037

g40p37
220039

114009
2olv40

PpBadp
11¢of0

242277

Pog
292599
2p0077

240270

Redoe77

260g77
290877
Rel0a77

LT LLY)

R6ep??
220277
048020

220077

240077
228277

1149029
Pgo70g
Ppo3nrg

118009

240477
"4 15Jol)]
Pade77

Pe2177

240370
280177

06177
Red4177

262177

200002

p62177
20177
040002

220177

MAyy
INTX IMAXX

MINUSXIMAXY

DSToP
DJMP

FRME2

iQCTAGONS

FRMES; POINYJINT4LPOFF BLKOFF L INED

774
$64

STATSAIITALEISYNoFFJGREEN

LONGV
INTXeY
/)

INTXe7
7

INTX
7

;NTX!M!NUS¥¢7

éNTX!H!NUS!o?

INTXIMINUSXS?

MINUSXe?
INTX

MINUSXe?Y
INTXe?

MINUSXeY?
POINY
770

550

LoNGy

INTXey?

]

INTXsL?

17
INTX

i7

1N7xzntuust17

INTXIMINUGXR®L?

)

INTXIMINUSKeL?

MINUSXeL7
INTX

MINUSXey7

INTXed?

INT 37
]

INTXad7?
37
INTX
37

;NTXIN:NUSXQ37

7
INTXIMINUSX#37
2

INTXIMINUSXS3?

MINUSX®3?
INTX

MINUSX®37
INTXa3?
MINUSX®I?
POINT
740

440

LoNGV
INTXe7?

2
INTXe77

7
INTX
77
;viznxuusx¢77

?

éurx:anst-77

INTXIMINUSXe?77

MINUSX*77?
INTX

MINUSX#*77

INTXe?77

MINUSX#77?

POINY
7p8
300

LONGY

INTXe17?
5]

INTX+177

177

INTX

177
INTXIMINUSX177

177
INTXIMINUSX®LY?

%)

INTXIMINUSXe177
MINUSX2177

INTX
MINUSX#177

MACY11,684 2BaNOV?3 14100 PAGE 20+

JQeTOGON BY LENGTH OF 7

JoETOGN By LENGYW oF 4?7

JOETOGN By LENGTH oF 37

MACY14,604 25aNOVC7S L4188 PRAGE 28es

1gE10GgN By LENGeN oF 77

JOCTOGON By LENGTYM OF 177



EVoqe/rTaqd WI¥H VRyY VISUAL DISPLAY TESYT MAINDEC.41=00GTGad
BBGTGATREL

t1)

41)
1483

1484
1485

1486

{49

[
 

e
 
I
 
o
 
o

 
o

A
N

 
N
N

G¥eg2/r¥aq4 TI¥H VR47? VISUAL DISPLAY TEST MAINPEC«41=DOGTGeA

aer72e
@er7az

27724
geY¥73e
ger73g
ge¥732

227734

daY74¢

w%77!g
4277%2
2277%4
8g’7l6

7763

gers:2
g¢7764

27786
ger77¢
ger772
2?7%
2777%
212299

@102

bbeTGATPEL

{2

(2)

(1)
{2)

(2

t2)

(2)

(2)
t2y

£2)

(2)

(2}
{2y

(2)

218004
g120%¢

18030
zxzzfiz
218014

21803%e
g1802p

234

511035

gideOliflig

glgob

T
g1o8g
g1gpbe
@1¢0790
Q18072
W18a74

g12076
18189

210192
2101%4

p12106
G110

211i%2
21¢1%4
g12116
€101

210122

g1R1d4
210136
21213
212132

g1d1d4
21218¢

@1219¢

#1142
d1t144

LY.}

aazx;;
114009
Pgledp
Palade

140000

040377

poo

208377
040002

200377

260377
Qad3?7
260377

dedeny

260377
20377
242090

220377

240377
20377

173409
160020
227334

117424
Baiole
Padetn
170282

gaceRy
Qp0e04

110000

R4dany
Rodage
R4Q000

godeRy

2600027
Qo202
240000
P2defy

gggo4
220204

140020
(LTI
Godanp
04aB029
2ades?

26agly
2a0a02

BaCo20

2202047

820009

020007

110020

2402037
Podoca

249000
2ed037

26ag37
2adace

040370
2208037

Q22017
220017

11%008

g42977
do8p02
240020

980077

) ?
828390
0400022

20877
220037
P2dp3y

110020

p49177
Bolana
240000
2a2477

262177
Qe0e?p

240000

P20177

g20077
020077

1410000

P40377
Podo?g

R4elp20

Qe0377
260377
2obo2p
Ralp20

220377

020177
220177

11%e2¢2

g40777
Podo0g

INTXel77

MINUSX*177
POINTY
6p¢

2

LgNGV

INTXe377

e

INTXe377
377

INTX

3477

INTXIMINUSX#377
J 7

éerxM!Nusx*377

INTXIMINUSX4377

MINUSX®377
INTX

MINUSX%377
INTXa377

MINUSX4377

psYoP
QUmMp

FRMED
70179374774377,3%70777 WIDE

FRME3AY POINT!INT4!LPOFFIBLKOFFI INER
1000
600
STYATSAIITALEISYNQFFJGREEN
Q=7
Rsé

LONGY

éNTXa7

;NTX

éNTX!M!NUSlo7

INTX
MINUSX#?

MINUSXKaé

MINUSX#4

éNTX¢17

INTX
1?7

;NTX!H!NUS!037

INTX

MINUSX#a37

MINUSX#7

MINUSX*?7

LISY

LONGYV

éNYX¢37

INTX

37
INTXIMINUSX#37
2

INTX
MINUSX+37

MINUSX417

MINUSX$LT
+LISY
LONGYV
;NTX¢77

INTX

77

éNTX!M!NUSXo77

INTX
MINUSX®#77

MINUSX#37

MINUSX#37

INTXa177
2

INTX

17?7

INTXIMINUSX#177
]

INTX

MINUSX2177
MINUSXe77

MINYSX*77

LIST
LONGV

éNYX*S??

INTX

377

INTX!IMINUSX0377
2

INTX
MINUSX2*377

MINUSX#177
MINUSX#*377
'LIST
LONGV

INTXe777
2

MACY11,624 25«NOVS?3 11100 PAGE 28wg

lgCTpSeN By LENGYN gF 377

) BY ?

IBY 7 AND 4

JBY 37 AND 7

MACY 11694 25«NOVS73 44100 RAGE 28ey

1By 37 AND 17

1By 77 AND 37

1By 177 ANp 77

1By 377 ANp 177

IBY 777 AND 377



gg;;§4”;;:l Me¥u VRL? VySuAL DigpLAY TESY MATNPECw14»D0GTgeb MACYL11,624 25aN0VSTY 31100 pAghk 20eg
GLIA I

B1l14¢

48190
migi’a
g1d1%¢
#4818
g181é¢g
013102
gi81é4

R1818e
d1t1%e
218472

#18174
16176
1620
212282

102084
@ie2mg

216210

@130
g10303
210384
@1038¢

g123¢e
018313
#123%6

218324
@1833¢0
g10332
@10334
81233

Pe2g0p

Ba2777
260777
Pebolp
040p0p

228777

820377
228379

173420
160c0p
Pe7724

117020
Bedeolo
Ceio2g

1744020

170052
ig0p4

ai7r

£47523
FLELY)
142004

P404lp
facelp

Co0a2p
2aldptop

11Ca3p

Q¢Q40p
Padolg
iglo2¢

gis

242
$40504

220040

140008s%

2404080
felo0e

Pplelo
PTLLY

112030

240400
2adodp

ig0e2e

218

@#i2
D40504
20414
140g0@s

Y- PY-T

2o0a0p

Ppdalo

e17

B44514

020048

@12

812
44123

paoe4d

@12

a1
044123

820040

g2@404

pi2

gi2
Badq40

g2
0&2

Padqcp

INTX

777

éNTX:M!Nusx.777

INTX
MINUBX#?77

MINYUSXa377

MINUSXS377

10ASH LINE TEST

FRMES POINTJINTS
')

1000
SYAYSBISIZER

SYATSAI|TALEISYNOFF|SREEN
CHARILINED

BYTE 17,37
eASCIT ¢#SOL]D /

LONGVILINES

:GQEB

4g0
0

LONGVIBLKQN
;0699

CHAR|BLKOFP

JBYTE 15,32,12,12,12,12

1ASCIL ~0ASH | /

LONGVILINEY

40480

age
e

LoNGV!BLKQN

35455

CHARIBLKQFF

+BYTE 15,32,12,42412412

1ASCIT »#0ASBK [1 ¢

LONGVLINER

;qua

408

g;é:g(é;;;l Ri¥W VRLY ViSUAL DISPLAY TES? MAINPECe$1eDDGTGeA MACY13,624 25eNOVS73 34190 MAGE 28e9
n A RS

1538
1559
1560
156414

10342

g1d34;z
218344
g1e3dg
@123%2
212382

gy1239s
@1%3&6

218348¢
ea:sfiz
#1837%4
§183%¢
g10482
g1i482
B10484
124%
g1ldaig
#10412

#124%e
@1¢43¢
d1d4dp
214422
gilaq

Z1243¢

218432
842432
€12434
€1043¢
@1l4ap
@12442
@104y

21044
#1049

310482
@404%9¢

@1¢4%¢
@144y

21l442
210444
212446
d1247%¢

210472
810474
#1247
g1¢58¢g

#1258z

@1088¢

Potale

112032
Ral4lp

Cednop

190020

215

242
040504

B44514
140p€Yy

B40492
2elofo

Be040p
2odatp

118032
0404082

2ade20

110024
Pelafp

200000

173472

160000
040474

11400g

2a1777
Calpip

178982

113724

2400%0
291777

114p79

Ppfole
281777

110070
Bas777
Polpop

17340.
i1d4p09
Pelale
Ppdga

1106p29

¢230p2p

Bofolp
178420

160202
B10462

i14p2¢

g2

. 812
B44423

220040

gi2
E%Z

B44448

IvECTOR

FRMES

FRMEGAY

DELTX6H

DELTY6!

?

LONGyYI BLKON
saaaa

CHARIBLKOFF
+BYTE 15,32,12,12412:12

vASCIT ,DASK 1] ¢

LONGVLINES

3&435

;na

LONGVIBLKQN
4pagy
R

:QNGVSFLKOP!'LINEB

2

PsTor
OJMP

FRMES

LENGTH TESY <FILE 6 AND 7>

POINT

MAXX
2

STAYSAYITALEISYNOFFJGREEN
LONGVIINTYZILPOFFIBLKOFF)L INER
INTX
MAXY

POINY
2
MAXYy

LONGVY
INTXIMAXX

]

PsToP

ZO!NT

]

LONGV

1pHOSPHOR TEST

FRMELDH POINY



cve4z/av;44 Wi¥W VRy? ViSUAL DISPLAY YEST MAINDECe44#DDGTGuA MACY14,624 2%a«NOVa?73 34i0d PAGE 28940
noGTGATPLY

1610

16
1613
1613

1g14

161%

lege

1617

1618

1619

1620
1621

1622

1623
1624

1625

1626

1627
1628

1629

163

1631

1632

1633

©1253¢

¢185%0
wiesme
12514
filfiSi&
212529
410532

wils534
Wil526¢
$1253p

10532
10534
21053
£1254p
wil542

AL LY

810544
C1159%p

210582

Wil5%4
21058
614580
Q18542
¢10564
Jdi1l548¢

210570

018572
210574

£18%7¢

€162
é10682

10624

g1060¢
g106lp
Wik 642

“i1k6%4
218614
d1062p
410622
611624

"by318838
410632

412634
1063
@164

B1l642

Cele’2

Pafafe
170g%2

113724

240000
Reiz?7

golef2
2oQenro

C40002

R21777
Belpl?
Pedalo

173400

160909
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