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1 1717 E Gr4k ROM BooTSTRAP TEST MAINPEC=41500G70a8
TREM LJ

LN EAT o
nnonUcT CoDEt MAINDEC»11-NDGTD-B0
PRODUCT NAMEI GT4p ROM VER]PY
DAYTE CREATED! NOVEMBER 1, 1973
MAINTAINER DIAGNOSTIC GROUP
AUTHORI RAYMOND SHOOP

eoPYRIGHT (C) 9734 B1GITAL EQUIPMENT CORP,, MAYNARD, MASS,

THIS SOFTWARE 1§ FURNISHED TO PURGMASER UNDER , LICENSE POR WSE
ON A SINGLE COMPUTER SYSTEM AND €AN BE COPIED tWIT™W INCLUSION
oF DEC'S cOPYRIGHWT NOTICP) ONLY PQR VUSE IN SUCw SYSTEM, EXCERT
AS MAY OTWERWISE BE PROVIDED [N WRITING BY QEC,

THE INFORMATION IN THIS DOCUMENY 18 SYgJECT TO CwANGE WITHOU?
NOTICE AND SWOULD NOT BE GONSTRUEL AS a COMMITMENT BY DlelTaL
FOUIPMENT CORPORATION,

pEC ASSUMES NO RESPONSIB!LITY FOR THE USE OR RpL1ABILITYy OF
oF 1TS SOFTWARE ON EQUIPMENT WHiIck 18 NOT SUPPLJED BY DEc,
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ABSTRACT

RogeBayn

MpCY11,624 25-RoVe73 42159 PAGE 2

THE DDGTD=B DyAGNOSTIC PRQAGRAM [S WRITTEN TO BE USED AS AN AtD
T0 HARDWARE DEBUGGING AND MAINTENANCE OF TWE GP4@ ROM
BOOTSTRAP LOADERVERSION ¢ OR 2,

THE AVAILABLE TESTS ARE
PRGO = LOGIC TESTS

PRGL = ROM DATA DUMP Y0 THE GONSQLE TELETYPE
PRG2 = SINGLE ROM ADDRESS READ DAYTA LOOP

T AL T T L X ]

EQUIPMENT

6740 DISPLAY pRoCESSOR WITH RQM BGOTSTRAPVERSIgN 1 QR R4

STORAGE

yH1S PROGRAM _SES MEMORy LOGATION) 227776 + 16p00+367764(8),

LOADING PROCEDURE

- -
"u.”-m-!.'-nq-q'

PROCEDURE FQR A NORMAL BINARY TARE SHQULD BE FpLLOWED,

STARTING pROCEDURE

”-Q—I----.ﬂnq-qw'g

STARTING ADDRESSES

g2p@ PROGRAM g, ROM LOG!C TEST,
P204 PROGRAM L, ROM DATA DUMP ON CGONSOLE tTY,
p21@ PROGRAM 2, SINGLE ROM READ,

SWITeH SETTINGS

CONSOLE 8SW 11=0
CONSOLE SW {1#1
CONSOLE SW p8sd
CONSOLE SW pB8sd

NORMAL RUN (64, INTERAT]ONS/TEST)
SYUPFRES SUBPROGRAM INTERAT]ONS
TEST AS VERSION 2 ROM (512, WORDS)
TEST AS VERSION 4 ROM (256, WQRDS)
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5! PROGRAM DESCRIPTIONS

;95"-s-v-lw--~qlg'-
5.1 PRGZ « [ 0OGIC TESTS

THE L0GIC TESTS CoNSIST oF 4 ROUTINES 1o TEST THE GT42 ROM
BOOTSTRAP LOGIC

57471 ROUTINE DESCRIPTIONS
ROUTINE TESTS
Ti ADDRESSABILITY OF GT42 ROM BOOTSTRAP
T2 DATA RELIABILITY
T3 THAT GT4@ ROM BOQT§TRAR TIMES QUT WHEN REFERENCED 8Y &
DATIP BUS CYCLE
T4 YHAT DATA READ FROM THE ROM [S gORRECT
5,2 PRGL » ROM DATA DUMP

$HW1S PROGRAM TYPES OUT THE 512,,2%8, WORDS OF RQOM DATA ON THE
CONSOLE TELETYPE AND HALTS,

5.3 PRG2 - SINGLE ROM ADDRESS READ DATA LOOP

WIS PROBRAM CONTINUOUSLY READS DATA FROM THE ADDRESS IN THE
CONSOLE SwlTcH REGISTER, '

6 ERRORS

L Sl L]

T4E PROGRAM Wy L ONLY WALY ON ERRGR, TLE PROGRAM DOES NOT
$0NTA!N FACILITIES FOR REPORTING ERROR CONpDITIONS. ,
0 PLACE THE PROGRAM INTQ a SCOPE LOOR, REPLACP THE ERROR
HALT WiTH A NOP,

7 EXECUTION TIME

FET AL XL LA LK ]

pPRGD TAKES AppRoX, 3 SECONDS RER pASS,
PROGL N/A
PROG2 N/A
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Betasg
Rae28y
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Belod2
Reinis
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25037
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811903
2a3729
ao:ng?
92

132028
154937
262708
295382
021364
2p0403
p22626
290000
de8768
igdang

1 187 MEBINISEQ, D
¢ENABL  ABS AMA

1L0AD ADDRIIIIDZ'D

MACYL1,624 2JuNOVe73 12189 PAGE 4

JADDRESS OF OISPLAY RESISTER
FINITIAL BPACK SETTING

jRON ADDRES®

JROM LENGTH

{ROM TMAGE

jDISRLAY s?ATun n:hl:Y!l
18 OF FPiLLER

iSET §TACK PTR
I WECK- ROM VERBION

JCLEAR PASS COUNT

stt RETURN ADBRESS FOR 80OPC
; 18PLAY FAJ3 OOUN?

ABILITY To REFERENCE moM W1THDUT TIMING out

GE7 RoM ARDREgy

G£T ADORESS ugﬁ ER
$ET_UP '!ut out vecror
REFERENCE

iRoM

1 Il:ilf '0{"?’: OUNItl

BRANCH IF NOY lln{

n!potgtxgzti

AR T3 ? N RON ADORERS
Foo on thkon ©

JOEPRESS STA
3STACK FUlNT!R 18 A1 Beg
o187
1534
:cor:c
JEQUATT STATEMENTS
SCOPRETRAR
TPCIRELTTH6
TPDBREL7794
PSWEL77776
'lli7757'
Dy8PLAYeL77)70
8TKATReSR0
10200
004024 WMP PRMIRS
801506 JMP PRG
001678 JNp PRG
MAINDEC-118p06T0n=p MACYL1,624 2BuNoVeT73 L0199 a0 B
010900
ROMADDY 466000
WORDS| 942, 12504
IMAGE] STARY  ISTARTA
O§R1 172082
FILLERY 10
FILCNTY Lo
jCNTYI D
ouMpy @
CHARA @
TERM) @
800500 PRMTRS§ MOV Ht?l'?l.ti
022306 JSR POENITON
sPROGRAM 0 LOGIC TERTS
0040914 PRGEY CLR
200588 R PRGERY MoV - vx!?l :*
gaie40 002130 MoV 'Pniaﬂ:‘ RN
01014 177872 MOV ICNY o080 1EPAY
itESTYL TESY
n81000 a7 MOy RONADD s 30
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021132 PS04 MoV PERROR1, 4
¢ UY] Hoy (91453
57 (gye
0940216 ADD ={@] s DUNP
Cue (’ tg)
10 Yosore
201018 sus ~-(l:-oﬂnp
289082 ApD 82,30
13 LS
L T84
1] Ti8
ERRQRL$ CmP t6resifle
HaL T
R TLA
f18s Sgore
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nhGTOBTPEL
2oe iconrate,T4c Aon miu T THE JMAGE DATA
::: ’ !-ooon ADORESS
287 } R3nGOOD DATA
288 H RI2BAD: ADDRESS
289 H ReuBAD DATA
98 5 - mov K] TIAL: WORD-.COUNT
z:: :::::: :::;:: ::;::: ter ngv ﬂl.; m un n xg ~ABONESS- or §"n tmace
203 sns:z 213303 ooioe? MoV IONADD{ FORT Up 87, C"‘ ua: ADORES
294 306 011162 tehs LM txalux. AD !ﬁ BTED VA yE
295 Bgid%g B11304 MOV (X3)eNd "!:g VALV 40 THE VALUE R
296 "gg’z ngsl; 82: ;3’14 egkncﬂlx;’ EC 0 “THE VALUE: READ
231 951376 oasase HALY TRROR, How VALUE #ALLEQ Tc FUAL EXECTED
299 0gi4mg Q00772 LL] Tah
39 senem a2y MO, DR upenie INGTEMINT ACONGRRED POINTCNS
32 @G2y4f¢ 005200
3 4 35 igp2 cnn WORQS, ¥ BOMPARE ri EN
353 331453 3:1 28 poter ByE T4A ' BRANCH IF NOT LAI? NORD
3¢5 Bei4l4 144t L7111 tcor:
3ee .
327 Qgi4ie 005237 ceiold L{Td] NC 1ON] CREMENT PASI eouuv
3es Bei43z 012777 o@sefL 1773%6 ov 81,9088 ~l¥uo THE 2 &
329 Beidde 01273; 2@@ad? 177866 DONERY MOV 8207108 TPOBR RING THE TELEPYPE BELL
310 ma§4§e 1a:7; 179564 ;g:ar On:!csn
311 Qei4éd2 100373 . s
312 ©g31494 012737 0@pE207 177566 MoV '3!5"'TR°'R
313 gu§4:z 1037;7 177864 ist ;:z! ::T OsR
3 ] '
si; 5g$4a; n;aga: 080042 MOy g4 Ixe FRETURN TO DECYARE MONITOR?
316 "gi464 0Ooiafe BEQ DONB2
ih d fe R
8 o 0p2gls .
'gie 223472 Gﬂlgiﬂ J8R i L JRETURNL
32p 2glé?a4 ppoadg NOP
i ode i
22 Bgi5fg QGed24p
323 Bgissz 0p0437 o0inld BONELS  JNP PRO®
324
674 RaM gLOTSYRAP TEST MAINDEC.(i=0DGY0IB MACY41,624 3%08O0Vans gglse PAGE ¢
poGTORTPLL
32
329 iTH[S PROGRAM TYPES OUT ROM DATA
328
329 «ei%te 012784 080500 pROL! "3v 'svuptnnxo ! §PVIAL!|t $740K
330 @015i2 012737 000006 20004 MoV SET Ur RUSS CRROR
331 PpiS2p @p4337 002306 J8R ’G$EHXTBH
gsz 3'}3:‘ gn;s;v 80i712 :gn
33 Qei58p 002278
314 2pi%82 Q4337 001712 JsR 5, TYPEM TYPE MESSAGE
335 334586 p@g22%2 ) My 1ROM ul!tv
336 BeiSAg 013704 o0di002 MOV WORQS, %3 8:7
337 02i%5%4 913700 oe1e0d PRG1A; MOV ROMADD» 30 N AD? f;l
338 204%8p 042702 0091P MoV 848952 et? Aooutll INOICLYOR
339 22i5% 199737 177964 1578 Tpcln POR
340 BeiSep 100378 "b ;tyl!uluttn PLAQ
341 0BoiS62 010037 002144 PRG38I MO lli QTR
342 pei%es Pgsi¥y @E2146 Jsr 7:08A AND TYPE 1T
343 BEi3%2 024337 e0i712 J8R 3, TIPEN TYnt
344 2845%¢ Pp2384 ) "o CR/LF
345 Enug 012989 pp2144 PRGLCE MOV (gyeyodaryr YrE
346 Qgi6fs B4yl 002146 J8R 7,084 DATA
347 Odgfese 108737 i7¥s6e 1878 TRCRR WAIT FOR
345 gpi63s 10398 . 8pL sol TtLEPR?N R-FLAG
349 03636 612737 008048 177566 MoV 1 TROER
33¢ DBeied¢ 05304 oge L8 aLL GaTA PYPER
351 Beje2s Ooteisn 8go PRAD GO TO FINREM
333 06135 oaeaee - snags:
53 083682 Oaizée N
354 Q81634 012703 60640 MOV '1.}‘! ;iagya Bt! INDEEATOR
3%5 DEjedp Dodssy 0p1742 J8R 3,TYPEN
356 gpicda 92298 ]
337 deieds Dodies L1 [4 t g!fﬁa“ T PAGIR
388 gnsa;a :a&s;v s0i712 PROLD; :sn 9, 1YPEN
339 De46%4 Oo2 . 8
3o aalend :..3;3 poive2 s e
38 6 02295
35% [T ieef o-aiun HALT
gss de468s Q2707 BR FRGY
64 i
365 JROUTINE TO LOOP-ON A EINGLE ADDRESS
366 )
347 Qaie?s 012786 ooe500 PRG2) MOV SSTRPYRy X6
368 Gpje¥s4 012737 0CAE0B6 ©GAPEO4 Mov ae) 00
369 Qei782 @13768 179570 mov
370 Ce378s Giigby Hov f&lt
371 08373z OaByey R
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nHGTEETPLL

373
374
375
376
377
378
379
380
Jat
Je2
383
hLT
385
386
387
388
Seg
390
391
392
303
394
395
396
397
398
399
420
401
4p2
423
404
425
426
427
48
4ae9
410
444
412
413
414
415
416
417
418
419
420
424
422
423

pe3742
823754
Beiris
oei722
021726
004784

og20%2

ga:nla
giose
2084
820%2

[{RLT]

6142 RAM BeotstRap trst
paTAL

210026
P125%0
112538
11203
123737
201005
p1és0g
108737
100378
ooozug
12!727
201027
128737
1sg3;!
21
91373
ucﬂ¢u;
0127!7
199539
190398
Bu:sii
2013
032783
i
2379
1aa;7;
013737
200723

232737

012639
[112%4]

ppia22
eaie20
884020

179564

poin2e
179564

@21l
eeLal

eapess
{99544

201012
200212
179564
epie20

240002
[.L.LY.I}')
202126
202126

oaR126
202438

ana

MAINDEC~14#B0GTDaB

004022

200049

shase

177866

177866

177866

177870
179870
202124

JROUTINE YO TYPL A MESSAGE

$YPEMI MOV
Mo

"ng
MoV
OM
BNE

$YPEMAY

fyPEMBY

i

7V!t"cl

§SCOPE ROUTINE,
gCOPECY BlY
BNE

ScOPEGH

ICOUNTH
SCOPEFS @
RETURNI
8eoOPERY

MACY14r624 29°NOVels 12189 RAGE 1P

MAGY11,084 25wBOVePY 43189 RAGE 11

%0, [0)¢ iSAVE RRGIBTER ©

(Byeixp |PLACE MESSAGE ADDRESS IN RO
(pYerTERM {GET TERMI ATOI OHARACTER

(@Yo PCHARA IGET NEXY RAGTER

CHARA, TERM. jWAS NEXT euan;cf:n THE TERM
TYREMS !OHAIAHYER

al8)0%0 JREBTORE Rp

TPORR

yud ) .

5 JAND Exx?

CHARA,®1X 1WAl uAlAertn %

TY!'HG

T™RO§R Ttl\‘ u#mmm PhaG

ILoto VtLt»n NYER WITH GAR, REY

'xLLlR'RILENY é ;lLL!R CoOUNT
86,]P008 RPRINY PILL

7p§§. To8Y 1*&% =tng:u‘nuae

-
~§£unﬂv r?nxlu 2, R

#2454 TPQBR otD f!b IIN![R :l*u WwINE FERD

YREMA t? ch

POBN ¢| f NIN tn r;.a

yod ANO ul

CHARA, TROBR LOAD f:Lc n n tu aurrtn

TYREMA ~ JAND GET NEKT GHARAQTER

THI§ ROYTINE IS ENTCRED AT THE END oF EACH SUBYEST,
#40900,§R tegt gR FoR g00RE

scorts V:! ogor;

tqq n.in T! T FOR ‘Tlllrxou

80 ;t ¥uxotv t tnAfioN

soo tr.leouuv ! gng;;ou COMPL

scop JYERATION OuntLt*z co To tguF:G
:gg :; luon:ntnf !;cnafio

scohtr EAR tf:nnr N GOUNT

#X6 RETURN T ADDRESS NEXT TR§TY

ik !
ONYA SVBTES tRAI QN COUNT

» °° g SETIRN o8TFon daoeE

t

{6]ornsu RESTORE CONDI¥ION GODES
®RETVURN

nIeT
425
426 )
427 JtHIS RQUTINE CONVERTS By 00YAL yUMBER To A3CIY AND tYRRS IT oy THE t1Y.
428
429 Qedid4 OoPols paBrYpy °
430 @ei14s 013748 177564 024 MoV vncll--§o> SAVE tPOSR
431 Beii1%2 040248 MOV x2,900) SAVE R2
35 Baise Sifae RV T IAVE
433 DBei1%¢ 01Po4e yol
434 :aﬂ:ag 213700 @E2144 :gs 2zag:wm5u gt; DAYA ?o BE TYHED
435 20164 P1276 200006 6y
436 02817g zﬁ!ami OLR %2 Lcan uoakz?? N!gz!?!l
437 Q02172 0pé10p :gL %9 :ov FiRST (MSg) INTO
438 Q02474 0640 %
439 anlias aaz?mg 290260 02AAl  AD -3. (21 runn Aaex! 00!5
44p GRE202 1pB737 179364 T8t8 TRCER ?t!v bn
441 Q00206 190378 BpL yud FLAD AN ua:? uuvt pONE
442 gpt2tp p1p23y 177566 MoV %2,1PQER LOAD ?tLtININ!IR preR
443 ezn2:4 FELITE) otn %2 kgAn ugcetnc REGIITER
444 gu;g:s ua:1ma :ot :g lutig e M
445 pglelp pgbin2
446 uezza; ugoxma ROL %0 TAL CHARACTER
447 003284 Q06102 ROL n NTO
:45 ucgg:a Om:;oo :gt :g Rtt!!*:n
49 @ poéin2
459 gc%a;g [PLELTY gg: g%“ otcléntn? vount:a
45 222% Beize :
4!2 so223s u;zaa: MoV (6yoax0 r?uI utg ‘t!?ul: REGIBTERS
433 3p224p 212604 MOV téyeeXd
494 Qpi2ep a;:ang R Mov tayesx2
455 @p224a 0126397 179564 MOy toro’r'csl &no»Il?O!
4855 Q0229 000209 RS AND- Ex1Y
437
458 1ABCI1 MESSAGES .
459 022292 0p2500 052107 032095 3 JABCIT 'eNgTedQ ROM.-DATANKe!
go22ep 22000 049522 pRELLS
822266 Q40504 040824 022445
Be2274 108
460 DdoR2%s 100 022449 i%0 Me «ABGLL  tewpee
464 022384 100 0920040 100 M9 1ASCIL ‘e Ot
:ea 2o2306 1EVEN
63
464 De230¢ 032737 000400 177578 SWITCHY :l; ‘Ql!vll } | 5 !
465 023334 naismv N |BR
466 pgisie ggiogg ogige? MoV #ay RO8 ST i !!ou 2 UENGTH .
447 ia:s!4 01273; 206000 u¢1=04 MoV usv"VagnAwt !IEY Ue VERBION 2 t?ulvlui ADD,
468 008382 Qo040s BR
469 023334 012737 000400 004002 iSV Moy czsgv.'nnnﬂ gltT UP VEASION Lgne?n
4yp 02342 012339 olsopo oplplé MOV BSYARTA IMAGE  JBET UP venaton STARTING ADD,
474 @2i3% 0po207 281 RYS L
472
473 1SBTT, RoM VERSION @ VA UR®
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nhGTosTRLl RoM VERSION 2 VALUES

495 1000000050000 0000000000000QpReaguERtsRnIngsiansqepey
i EXCEPY POR IHE NEW ORGIN ADODRESS AnD SEVERAL "i{}e020R"

s : FoR ADDRESS PODYING THTY 15 AN mﬁt dory ok TittOentents
498 ] OF THE GTedj BOOYSTRAP VpthON

479 ..Qo.o.o'-..oolnl.noonop.olq.‘o-.oqooo.uo&.c0-;0...0.-:0.

480

481 .

482 +T3TLE  SORpLLIKG ROM BOg?STRAp POR THE GTef

483

484

485

486

487

488
489 . .

490 i BOOTOTsT46 gee 18, 1993
494
492
493
454
495
496
497
498
499
58
5e1
Se2 .
523 i NRITTEN B8Y JACK BURNESS,
5¢4

5¢5

526

5e7
528
529 i THI’ PROGRAN IS ¥HE SEQOND VYERSIQN TWE TWE RoM BooTsStRAP FOR

519 i THE 6749 DIJPLAY TERMINAL, IT INCLUDES SCROLLING aKG AN END OF
514 i MEMORY BEARGH FOR THE LOADER,
512
513
314

15
516 JENABL ABS AMA lA!llH!klR DIRECTIVES: POR- ABSOLUTE BINARY OUTPUT
4 I NOTET USE "MACDLX™ 0 ASSEMBLE TH1S PROGRAM,

ga:Y:}?NT'397§t BIGITAL CQUIPMENT BORPORATION
4
MAYNARD, MASSACHUSETTS

ag99e

827 +§BYT, OCFINITION SECTIGN
sPAGE

SCROLLING BOM BOOTSTRAP POR THE 6fdp MACYL3,684 25uNOVSRY 32(09 PARL $0ey
AbGTCE PEy nefINg¥1oN SECTION

829

830 _

e i REOIgTER OEFINITIONS

532 1 BeSRgPeE wpRUET AN

533

534

535 .

536 i BAgJC DEFINTIQNS

537 1 ensle Ssgpepgurew

538

539 )

54g 2ofasn REBXS IBRFING STANDARD VALUES,
541 (LI RieX4

542 2g0a62 R2sx2

543 LLLILE R38%3

544 Badade R4ege

545 So6ses REBYS

546 [-L1.I.[.TY Spe%é

547 (LT T POBX?

548
549
550
554
552
553
554
555 288a08 CHARBRE 10aNTALNE tHE tnr%g

556 [LT.LLIY POINTRE IPGINTS TO NEXT RY 101 u t? tN DISPLAY BUFFER
359 fg0an2 . TaABCNTS lculﬁkofgﬁ counftﬂ OR ?ut " PEATURE,

3 TA HICH
558 8300083 SCAN®R Iﬁtnlulsgv Uou' l::}gg "‘"0.' PORc30HtTH!N$.

559 J18 Vs
36g [LIT LT HOLDuR4 I 'TGALL7 A f! rou WHICH 1S USED TO RETAIN

362 edans COUNtRERS mn%mv Osto'as cmm.

GTeg DEFINTIQNS

weg? RRSprREgRe

o

568 i LOAOER DEFINITIOyS

569 H SegeTe DarEReTENgw

575 [TTITT] +8YTaCHAR JOHARAGTER !nluI 0ABE
376 o808y b:aoreroin ICURRENT MEND nSn:‘ '+5°8E LoAOED,
577 fg0ae2 b yBCaTABCNT INUMBER OF DAYA 11EM vo Lono.

578 Splaos &.cxsn-counxn neuccnogu oN Tu¥ INPUT D

579 [LTILE] NDEXaSCAN JINDICATES HOW To ASIEnﬂL{ TME 8 BIT QHARACTER,

582 PAGE
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nbGTOBETRLL

583
584
585
586
587
588
589
59¢

166000

179610
175642
11!61

17%646

177560
177562

172000
172002

opipeo
Pa¥000
207776
000004
Po?0i2
[LI.LLT]

[LLIELS
Poei?s

160000
173220

SeROLLING 8OM A0O0YSTR,
nneTERTRLL

63
637
638
639
640
641
642
643
644
645
644
647
648
649

fototo
[TITLH
Betolp
!u:e%a
LEALL
dotong

uodofs
[ 1] }}}

206086
[TLT-LY]

[ I1T.L}}

LPITAL

LT
2otol2
208054

Intetal

2o6ase

fotoos
242737
p12506

085237
2043Y9
[EITTL]
842723
212723
205023
poe?ds

228743

o103mg

125737
100398
Ba!asy

[ FOR THE Gt4g
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000087 198640
089776

178614
166652

vo0o04
isea42

178614
{78614
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MAJOR SYSTEM DEFIN{TIONS
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ORIGINGLO60QD
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11880L1443e
ELOSuoktleoi
Dszoalugilp!al
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KBO1BaKBD] 942

14ppCR4 7201
ovaogkuat go-z

BgrAnTei00R
Bfln?‘-7¢aa
;Mr;NO|7770

ORS
JnrauouaLleTozv.
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CRLMN5DLS
ALTMODEYL?S
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01870PeL730¢0
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ZaP10N AND RESTARY C

S¥ARTY

ENDCOR$

NOTHERS

is!

G748 BoQT8TRAP CoOB

CuET SNONvERNT neww

JokIGIN of THE BootSTRAR,

FInpUT §TAYYS n!ok:v!a P ooLg
JINPUY gnAnAchR I+ Pt
JOUTPUY 8TATUS OF THE: nti
JOUTPU® OMARACYER 10 ‘HE D) 14

1KRYRoARD Inpyt? 874
nouﬂlgnr cuﬁnaczgﬂ

42 ARpGRANM COQUN
P RN L ADORESS,

;gan KEXEOARD

ax. LAy Bytre
IR
Lo .v'nn‘aﬁ IN ts:p};fv?lsz$' T

1,06ATION o POR=}s TRAR VEGHQR,
lustﬂl NE POIN :2 18 A
INUMBER OF L INES " '1": CHAR ON BEREEN

chRRIAOK RETURN » LIN
JTHE "HEY" CWARAGTER 4 .g. ALyngp[:'

ITHE G148 Jup INS
(A" oxao sTop D!; 323 gua?nuc'lﬂu.

INTTTALIZATEON AND RESTART CODE

IDEFINE QRIGIN OF THE BpotstRAP.

l!lﬁT b MARDWARE NDH.
FINITIALIEE DLwdi INRU?

JI.TABL!!H A Goop 1 MFoldﬁV “BYACK
"g‘NT!R roltoolt SCARQH,

IRgR 2 OthAchﬂ Ting®
ISEND tHO EERO'S

1927 Auonrzs oF BAD Conf TQA$ VECTOR,
JAND INBER® A BOINTER ¥8 US PWERE,

INOW CLEAR ALL OF MEMORY BRYOND THE POINTER,
JUNTIL HE RUN OUT CF MEMORY AND TRAP,

TWREN WE TRAp - 1- WE cguE WERE.
T R 70 480D 0ORE,
Nng HAT 1P WE TRAR gU? AgalN, 1T
TILL oK o:cﬂuil u: WILL LOOP
rnriche 86 S oRE ABBRESS,
::“E:u:t 2:;1025,‘TNA” 18 La8T LOATION
MACHINE) AND WENGE oUR SP
TabeTTE BREIANTS ohe ouR 27
lNo GO BACK

1860080

180R1GIN
Coyl INITIALIRATON CoOL
Smy® "Q.o-‘.--~.p' Prgw

RESEY

MOV nw.BLhzas

MOV BTIMBEND , 8P

ING DL&%OS

J§R SCANTOUTLITI4 00000

1HORD @

MoV BCORSTRISCAN

MOV SNOYNERE 1162000, (80AN)+

CLR (SCAN)®

BR ENDEOR

187 “(9FAN?

MOV 8CANySP

7878 DL130S

BpL 1

CLR 0,308

JCLEAR BREAK 817

ON TEXT T0 SMOW ON THE BCREEN



SCROLLING BOM Hol
nACTDBTPEL

690
691
692
693
654
695 Qeédép
696
697
698 Dotplq
699 @gedre

T
702 gelisg
7e3 B8e182
7¢4
725
726 Belifse
7e7

%3 ses1ss
71 142
712 Eii:aq
712
713 ¢otils
714 Q0é1l0
715 getid2
716 B0t12se
717
718
719 2086136
728
721
722
723
724
725
726
727
728
729
730
731
732

ScROLL{NG KOM BOOTSTRAP FOR THE GT4@
VTes SIMULATOR

nBeTreTPLL

733
734
735
736
737
738
739
74¢
741 ©0BE482
742 288436
743 getid2
744 CDEL34
745 Q0619
746 Zoé1%92
747 206194
748 Qo€i6g
749 2ptiba
750 @eéi6s
751 30861%g
752
783 Q08172
754 Q0€174
755 Q0176
756 Jol2eg
787 Q0€202
758 Qo€284
759
760
764
7¢2 Qod2ng
763
764
765
766 d@oB2s2
767 apé2ie
768 @ot22p
769
770
774
772
773 Qei2iz
774 Qot2dg
775 @el2¥2
776 @BE234
777 @st2dg
778 @pl242
779
780
781 @otade
782
783 gol2ds
784
785 @oit2%a
786 20€234

07STRAP PoR THE cT4a

MACY11:624 25eNOV=]3 38139 PAgE 32=¢

IntTial1ZaT1ON aND RESTART CODE

2852706
#42783
8127682
842723

pg33g2
883374

242783
$12302
' 14'!

!23 i
042321
85302

8g3378
880771

81270¢

224737
2208027
202373
220027
222020
210003
162703
020327
13362
Pa6303
069307

820426
009486
71 T3 EN
00043y
Ba0420
000424

012702

004737
og5202
2a0744

912708
294737
gaS202
232792
2p137¢
990733

111783
[ L1271 ]

905837
200726

se¥776
sse788

o88040
203813

166432

006776

166564
2008177
000048

ogees’
200097

179777

166350

sg0840
166350

egoen?

172002

RESTRTH Bl

uov
mov
SETLP1# MOV

DEC
BGY

Kov

SETLP2¢ MOV
BEG
mgV

SETLP3 MOy
OE€
3
BR

SETDUNS MoV

RESTART INITIALIBATION CODE WHEN COMMUNICATIONS 1S WORKING,

CraBte® grEaaTERacpmer cERg FTO Rty —sYeSeTERs e ——pNemew

sTHpENDosP 1FQRCE THE Sp 7Q LIM'T gof ExiSTING CoRE.

'lL}"lTlnu"&!u-uuﬂLlunlcln InoW WE wilk FILL YWE KEY AREAS gF THE

SNUNL TN, TABCNTY 101SPLAY BUFFER WITH INITIAL CReLP'S,

SCRLF LSCAN) e ‘TINSERY & CRLF NOW,

TABENT FAND LOOP UNTIL DOME,

SEThPL 1TRUS BlapLAY Coré 1s AbmoST CORRECT,

#SETUPI 360088, SCAN INgW WE Wikl INITALLIRE c¥at For THE
I0ISPLAY, BICK UP 'PUINTYER Yp LIS

(SCAN)®, TABCNT IG!Y NUMBER OF 17ars To INSERY,

SEYQUN #ERD, WE ARE O

lscxni‘iru!uTﬂ :p oK up'f?nsr cgn! Aéen!ss poINTER.

(SCAN} o (pOINTRIe |nov: Dvla A DATA ITEM NOy,

TABENY JALL D

SEYRP3
SEThre

#BLIMIFe2,POINTR

1$8TTL  VYBR SIMULATOR

1PAGE

MACYL1:624 2DeNOVeld 310159 PpAgp 128

NXTCHRY Jsa
cHP
gct

]
ste
"OV
sys
cup
BHIS

crf Mov

NORMALY VSR
INC
8R

ARy HOV

vil MovB

sebiLy CLR
B8R

INOPE, novz OVER TRE NgXT,
IYES: GET NEXT mAvcR LIST Yo INSERT,

JERTABLISH THE BUFFER poinNTER NOW,

Vro? (8CRQLLING) poRTigN OF THE BpgT3TRAp

“ex® ®ageyeace

pcvilrcnnlaeanaa
CHaR##127

b
CHARPSCAN
27 ,5CAN
Soal 037
:xtgﬁﬁ
scAh0Pc

B:Lh
NO:hlk

S04 TABCNY

PO, ANSERTIZ6RO00
TABENT
NXTEHR

ﬂolc°HA,
Pg,JNSERTI 160000
i,

T
YA;I ]
NXTGHR

(RCIICOUNTR
FPLPOP

GT4gsSR
NXTGHR

‘mymgRer wn %
<

ELIL AL LT

18T A Guknlcv:n NoNWe

118 1T OUT OF RANG

iYeP, GEY Auoru!a»QN:.

118 1T A paly 7!"0 :CHARACYTE

IYeS, JT15 A NORMAL FR!NYING CHARACTER,
lnovt T OVER SO HE cAN !LAV HXYH 17,
IBJAS 8Q THAT ath

tt CHARACYER | !kgﬂruzu ltLL OR

,;.anaéngrgo:

ll*!klui FRED ELF]
1438VERTICAL rtﬁ 45 ¢]
114%FORM FRED g
148aCABRIAGE nz?u A CCR)

IRESET TAB roslsxnk ON A CR, AND
1PALL THROUGH TO JNSERT THE CHARACTER,

JINSERY THE CHARACTER IN THE BUFFER,
JUBDATE VAl POSITICN NoW,
JAND GET NgXY CHARACTER,

] AR, INSERY B ANKS
On A A e Ty N TS & WuLTIRLE

109

1A :‘H! OonE YET?
le’E. N

e,

JTHIS BUTS THE LoW BYTE of THE
JBRANCH CODE - IN COUNTR.SAVE A WORD

)
JRENG BELL =WRITE IN GT40sR
JAND LOOP BACK



%c"OLLVNG FOM BOOTSTRAP FOR THE GT42

MAOY11,624 259NOVe?3 $01599 PAGE 326

noeTCaTRLY Vyps SIMULATOR
787 )
788 Q@¢2%¢ 012788 000040 FPI Mov ¥NUMLINICOUNTR JToRM FEED s OQNE BY INSERTING LF'S,
789
750 @p€262 01277y 0pE0L2 FFLOORY MOy #12,CHAR JMAKE 9HE CHARAGYER A LINEFEED,
791 08E266 034737 166304 JsSR PC,LFSUBI 160000 lno A Lzuﬁf:zn.
792 @el272 005305 DEC COUNTR
7¢3 Qo274 Q03372 BGY rrkgor vo!ic KEEp SC#OlNG TH!p .
794 08276 PpB7i5 BR NXFGHR IYES, NOW RETURN, GO NoY FaLL THROUGH',
795
796 )
67 @pe3%p 012748 166132 LFf Mov #NXTOHR] 1602200, =(§p) RETURN TO NXTCHR AFTER PROCESS!ING
7oy at3ta DiE7ds 0 w1 JTNE LP 89 FAKING A"USR, N
33 Po83Me 013703 0087012 LFSUBL MOV JMPADD SCAN IGeT POINTER TO FLRST cHAR ON SCREEN
21
g2 0pe3ip 4122300 LFUOORPY CHPE tscAn)tucHAR JAND LOOK POR A | INEFEED
803 soi3i2 Bgiefe BEQ  LFOWND 1G0T T¥, SEARCK RAS ENDED,
824 08334 zgo; 7 08000 CNP ScﬁNcaﬁLlN!T |An: WE AT END OF BUFFERY
25 pell3dy 73 ' BLO LFLROP INOPE, KEEP ON LOGKING,
izs sodazz 0127a3 LI nsv ﬂBQBARTusCAN 1P AT Top, RESET Tp BoTYon of BUFFER
827 Qoé3as 0ad770 B JAND KEEP ON LOOKING,
35 2e¢33p 2p5203 LFOUNDS INC SCAN IWNE'VE GOY TWE LINE FEED, StOP SHWOWING
15 0gt332 42793 gogoot 81c #1,40AN IFIRBT LINE BY CHANGING THE "DISJMPY
11 Q0e33s 010337 zugaxz MoV $CApsJnpaDD . lxnsTaquloN fg FIRST GHAR BEYOND t f
812 G0E342 04737 166350 JSR Pc.ENStnrllenuco THE LF IN TWE BUFFER,
813 o346 ppBa0g CLR CHAK FAND TNEN 1ns£n1 ONE NuLL,- annAcT:n BECAUSE
814 JTHE "BlSJuP" ADDREES yUST az EVEN, AND
815 IYHI§ GUARANTEEY WE N!gL NOT LOSE A
816 JA GOOD DATA CHAIchg WE rALh tunoucu
817. 170 INSERT THE NULL IN THE BUFFPER
g:a . ;
0 .
A;w Bo83%0 140024 INSERTY MoVB cuAnvtvanvR)0 JSTICK [N tHE CHARACTER NOW,
821 {Qo#3%2 032704 00p0Q0Y a1y QINTIR 118 NEXT POSITION EYEN OR 0pD?
822 got3% opip21 BNE lenT 10804 NO PROBLEMS, !PAct 18 ALLOCATED,
823 (@pt3ép 020127 007000 onP POINTRINBLINIT JEVEN, ARE WE A; TKE END oF THE BUFFER?
824 QPU384 103440 BLO INSKTL INO, JUST MAKE ROOM FOR ANOTMER WORD,
825 @o%386 010103 MOV POINTR(SCAN IAY THE END, MOVE VN§ STUFF 70 THE
826 028370 012701 001000 MoV lnsiAﬂT:Poxnvn lBtlenlNG OF THE BUFFER
827 @B8374 004737 166406 JSR PC, INSRTL 1160000 1CALL THE IGUTXNE 10 SAVE SPaACE,
a2s dol4mp @p5p23 CLR (SCAN)# JAND CLEAR UP YHE INSTRUCTIONS AT THE
829 @pt4s2 D@50l CLR (SCAN) JEND OF THE BUPFER,
83y UPE4fq 0QpO207 RTS PC JAND THEN RETURN,
814
812 Upt4lg 02242 INSRTLY CMP (POJNTRIe, (POINTR) |BYPASS THe #D1SJMP® BY ADDING 4 TO POINTR,
33§ 014:: o::;;i 166474 MoV lnnau:liggwoau.('oxNTR) INOW INSERT THE ol!gHP INSTRUCTION TO OUR n:Ao!R
834 Bol414 812744 160000 MoV ;gunra- POINTR) JAND 1778 ADDRRSS (PUT TWEM {N BACKWARDS),
835 QPot42¢ ou!aa; CLR ;nAK! AVAILABLE A NEW EHARACYER SPOT,
233 Boe422 0pB2n7 iNSRYX¢ RTS PC JFENALLY RETURN TO THE CALLER,
828
839
B4y
SCROLL NG FoOM HOOTSTRAP FoR THE Gréa MACY11,624 2%sNOVe?3 10199 PAGE 12e7
noGYosTRLL Vies stmuLATOR
841
842
843 00t424 012937 001000 §7220@ GYBUSEYN Mgy #BETARTIGT4DpC Ioy A BUg ERRQRs WE MERELY RESTART THE Gr4? Ay
844
845 1pWE el FOR v
846 Is TRe rindr uoio ov TN! TaBLE
84y IQ!LOH-!Y SAVES A 'WOR
848
849
8%y
854
852
853
854
(L]
856
887
888
859 i INITIALIBATION TABLE rgn THE SCROMLER
860 H BrYOgTNNGgRRNEY SRueT WAW wp® mmwwgeew
861
862
863
864 Q08432 O0pPaRp SETUPI WORD 2 tTt?L!i! 2 Honnan--ALsa RT! FRoM ABOVE
865 208434 020330 JWORD 330 Aﬁv NG AT %oc z
866 0pt4ds 166424 JWORD  GTBY3EI460000 aﬂc l§ OINTER TO BUS ERROR Rout
:é? Bet4do  0al200 JTWORD 220 lSthNB uoan 18 NEW STATUS WORD ON INTERUPT,
68
869 0p84d2 oB20Y WWORD 7 IINIEIAle: YHE ENC OF THE BUFPER TQ
870 @26444 006776 +WORD !L»HIT~B JA GLEAR SpAcE To legnT THE CHARACTER,
871 0o¢4ds 0op2eop +WORD 1TNi8 lS Tut "lguutua SARY, THIS IS
872 0got4dp 160000 166474 1WORD Dl!dn?«"!hbﬂklléllﬂl DBY A DisJup Y0 gun HEADER aLoc
873 Qod4%4 160000 o00i0PO JWORD  DISyMP,AST AND T :N A k:sun? 10 THE STARY O BUPFER
g;d pot4bp l6ppmo 006700 1WORD D!liHP»lLlHlT-NUMLtN-NUHLlu JAND A OJSyMP YO THE FIRST cuAR ON SCREE
75
876 0pt4de Ppla0dy WWoRD 3 IPINALLY 37An1 THE GT4p GplnG AY
877 d0t48s 172000 1WORD nrosPc ITHE POBY xou xﬂs RUCTION IN THE
g;g 00¢47p 166474 JWORD  HEAQERI360000 THRADER SLETK,
::a eet4?2 0p0p00 JWORD @ JEND OF INIT CofE
1 i
g:g 1 MEAQER GLOCK FOR THE SCROLLER
884 020474 103334 HEADERS 1WORD 103]34 JENABL CHAR yOOE,BLINKING
8es aal41a 880477 JWORD 177 1A BLINKING 80X=RYB OVUT|
g,s 8° Spg 116124 JWORD 116334 tnu Bo POINT MORE
87 nlslz 174340 1WORD 171;49 h° IYATUS REGISIER
888 Q0i504 Opledp 001352 +WORD 1352 1RQINT to UPPER LEFT
ge9 QolS5ig 1p3324 ] (WORD 13§24 1BACK 70 CWAR noo%
:zu Beé5i2 16000 087010 TWORD  DISyMP1yYuPADD=2 JAND To TYHE CHANGING JuP INST.
1 .
852 1SBTTL  CoMMUNIGATIONS AND MIS0, SUPPQRT RoUTINES

893 VPAGE



ROLLFNG FOM BOOTSTRAP FOR THE GT4a MACY11.624 25sN0Va]3 18159 PAQE 12-8
:gcvks'pgg coMMunicaTIONS anND miSc, éur33év nou;lNE

8g4
H

39; i COMMYUNICATEONS MANOLING ROUTINES

898 1 ACERGTIU NG AR —HUGCENE UGS

899
[11]

ge1
9e2
9e3

2
:e; i THE OL=is HANDLER
906 . Smg ToUEr WegTSwy

27

e8
929 . :
910 BpES51s 109737 179610 GETDL: TSTE DLills JICRECK THE Ngsf INPUT STATUS.
911 988522 1p0011 BPL ! IH6ST BI0 NOT SEND ANYTHING, YET,
912 @p8524 11339y 179612 "ove OLs ls.gunn JHpST SENT US & cuanncv:a, PROCESS 17,
913 008533 012737 000007 173649 u?v '7:9&1 ;lltgllhz PHE MpST TE h MMU 1CATIONS
914 Q06536 042780 177680 (31 #a2g0, CHAR IMAKE ORARACTER JUST SEVEN gIYS,

915 @p€%42 paizes 8EQ GETPL 11P NULL, fGNORE [T,

916 Q08544 P00207 RTS PC 1ELSE RETURN NOW,

3§§ Bo¢sds 183737 177560 GETDL1d TgTE KBDls 1030 USER TYPE A QHARACTER?

919 QoE5%2 1p036%1 BPL GETYL INO, Ge BACK AND QWECK HOST nacu!n:.
92y @of5% 113737 177562 17%616 MoVB  KBDJ@,0L1308 IMOVE THE CHARAGTER TO TWE WOST

921 @©8¢562 02783 BR GETQL JAND CMECK AGAIN FigR InNPUT,

922

§23

924

925

926 .

927 i THE "GET CHARACTER™ RQUTINE

928 3 Goy *ER TEEgNeMge  wes-wRy

929

gaa

3

95% goes84 0Op4737 166516 GETCHRS VSR rC,§ETOL 60000 JGET A QNARACTER FROM THE Hp8T NOW,
933 ¢8e57g 020027 0@0175 cue CHARPBALTMOD 118 1T AN nALTHMODE"

¢34 gpt574 Pplp?s BNE GETgXT INO. EXIT NOW,

935

93 206575 004737 166516 JSR :cvgﬁr?t::laool 1{:3- ﬂtv Anofu;alcuc NOW,

937 Q8é6%2 020027 0001164 CMP HARZ ]

933 g0f6% wgisa: BEQ LOARER |V¢:. !TARY LOAD]NG NOW,

939 Botelps 020027 000122 Cup CHARF#'R 118 1T AN "R®

94p weé6ls 0plois BNE GETEXT INE, !ﬂnolt THE ALTMODE AND JUST RETURN THE CHAR
941

942 @0€63s 012737 173000 0607018 MOV #013TQP ¢ JHPADD=2 JYES. REBES, STOP:LISP AY By INSERTING A nD]STOP
943 208634 ©a0137 166060 PRESTRY JMP RESIRT 11608800 JINSTRUCTICN [N THE BUFFER, AND RESTART,
944

9as

(2T

947

SCROLLNG 80" R00TSTRAP FOR THE cTée nACY11:624 :9-»0v-l3 30159 PAgE 12%9
npGYCaTRLL CoMMUNTCATIONS AND MISG, SUPPORT ROUTINES

948
949 ’ THE "GET A SiX B}t CHARACTER" RQUTINE
LY ] Epn AP o TET Wyp TETRoENR® JUgREugy
951
952
953
954 Boc630 024737 166364 eETSIXE Jgr prit7Glall6!Bﬂl 16ET A QuARACTER
955 4p€634 620827 0BIGA0 CHP CHARPB4H 118 I A LtcAL PRINTING u“ﬂancftﬂg
56 DPabbdy pg25t BLY L,BAD INOPE, ABORY
57 D06642 020827 ©88137 Cup cnannla)7 134¢] l!c ENDUCH, 1S It Top B81G?
958 Deesds Ba3114 BGY L,BAD IYEP, ABORY,
959 )
:ez 828633 ©oD28F GETEXTH RYS PC IRETURN TO THE CALLER,
61 )
962
963 ] rul. gU]pUTS yuo CHARACTERS VI &
964 i ‘JSR SCAB,0UY
9:5 i TTHR culnhcttRSl
966
967 @066%2 112337 4179616 ouTL IT4 move {SCANI* DL E20B .
968 BBisTs 112337 179616 MOVB (SCAN)®,DLB10B iDOVELE BUPFERZD
géq Bee662 o203 RYS SCAN IRETURN
7@
971
972
973
974
975
976
977 N THE "GET AN EIGH} BIT CMARACTER™ RoUTIAE
978 ] Beg APS =P Cew ewE ecsegTeri oglpeew
979
9es
981
982

4 §H18 ROUTIRE B'F?llg FROM THE pREVIQUS ROUTINES
83

IN THAT §Y WILL TAKE SIX 81T CHARACIERS anp ASSEHBL:
THEM FOR YHE LOADER TO UBE, NOTE DKAT pROM YWIS POINT
ON NE Wlip SKITCH t0 TNE LOADER DEFINITIONS oF THE
REGISTERS, THUS THE CHARACYER 13 RETURNED N

REGESTER ®| ,BYT® RZTHER THAN CHAR (THOUGK TWEY ARE
PHYSIGALLY THE SAME}.

w©
-
w
- e o ot e

902 UBslebs GaATIT 166638 GET8! Jsa PCoEETSIX| 168085 IGET A SIXEIT CHARACYER.

933 @8¢67a O10p4e mav L,BYT =cSP) §SaVE IT ON THE SI2 gs

994 ggléz2 pg3;23 TSY CINGEXDe JUPDATE INDEX TO NERT ITEM (Ll ARE &2}

995 (Geet6ls O8Bi83 166676 Jup GEY ts-z;;onulncxunzxa 1AnD DISPATCM acCorninG Tg THE InDEX,

957 @BEYEz @844 CET8YBY BR GEY§L FINOEXe2t ASSEMBLE FlRsY cunn

P98 306782 OGglaie B8R GETEe EINDEXp4g gSSEMBLE SECOND Cual

g9 Jetyese pgoelz &R GETgS SINDEXeB; ASSEMELE IwirD aND LAST CHAR
i@ea §INOEXsB} RESEY INCEX Yo 8 £2) AND REYRY,



SCROLL
nocToE"

1ge2
1023
ioe4
iges
1006
10e?
10e8
10e9

NG BOM ROOTSTRAP FQR THE gTdp
i CoMMUNTCATIONS AND MISE, SUPPORY ROUYINES

Py

Boerng

(1134 Y]
204756
Dolr2g
[T134 ]
008724
getrde
Boé73e
Qot732
apé 734
FELRATS

Boerdp
LITXLY]
gg!yld
pe74s
Boe750
ggeyiz
é7%4
20878
20é760
QeE762
Boé764
[ LIRAT
2oé77p

[ T1RAF]
FILRANY
208776
2eref0
[T211F}
gereny
gotets
209010

p12703

004737
010004
2063020
256300
108300
1g61i6
104300
106446
p126pp
Bov207

[LLELT
006302
106300
106404
106300
1p6104
196300
106124
1p6300
106404
P10400
0426084
9p0207

Qoa6slp
106100
20604
106000
006004
106008
2298726
2900207

LLLLEx]

166630

SCROLLTNG BO“ BOOTSYRAP FOR THE GT4p
THE LOADER

LA TN

10%6
1087
10858
10%¢
1060
iges
1eé2
1263

11e9

3%

Reveia
@#ev020

geroa2
Gn?u§4
2040

Bzzuag

20%034

2ev04p
@oYoay
2890846
229092
2eY0%e
Qa%060
Bevr004

L.IAL LTS
dere72
ge%0%4
ge%0%¢

22710
Ber104
207106

2eY1to
Be%112

Be91%4
2eY13p
207132
bevri24

207126

012737
Po%003

2a5eas
034737
109300
Bo1373

Bad737

204737
010002
162702
Q22782
Q01433
224737
P10pae

0p4a737
[ TYTLIY
15708
204784

24337
178
121

110024
200765

224737
862005
853302
280207

Gp4r37

173808 00740

167144

167114

167126

opeess
opeas2

167126

167114

166652
102

166664

167114

MACYL41624 25'NOV-73 30159 PAGE 4210

GET84

GET8Y)

GET82)

GET83Y

Mov

JSR
M

At

ASLB

1PA

#2, JNDEY

Pcrelrllxllbﬂﬂﬂﬂ

gt
Eieyr
SPI

BYT

»
Ple,L,aYTY

B~ ~

1
S
]
[

grboBYT
* HOLD

+SBYTL  THE LOADER
14

JTHE FOUmTM INOEX 1S THE SAME Ag rut [2LT 1
JINDEX, JUST REBET 1T AND FALL THROUGH,

1687 AN??H!R vuAnAcftn NOW,
JAND PliltRV! 1 NEXY TIME ?HROUGH-
HEHE i

WAR ' ow MER N
ITHE LEFY tho 2198 08 V0¥
INgW SiX BiT annAc}sR leu ?ut Six
lleS 'Rom THE OMAR :?
SYACK, 48¢ CHARACTER {8 NON ASS(MILIQ.
180 HtIEL RETURN [T Y0 YWE UBER
JAND TH L SWAL| RETURN Vo Hlnc

ME s!c?No uHAnAGYER l! CREAI
GuT Bl P IME PREV ous AnAc?:R

IAND THE FOUR M) nnus BITS OF YHE PRESENT
18 BIY CMARACTER
JWg WILL CREATE tHE NEW 8 B1Y
el Bt S R e

MO ONVIENT, W bl MOVE OVER TWE
JANSWER AT ru ND -
|o~: nenz 06

L e e
N # €.LAST OWARAGTER WE RECEIVE
JAND RETURN YO $WE CALLER, A ECEIVED,

NAL CWARACTER IS5 RASY, Jus? A

MPLE MERGER OF LEFT Tup g!?s 0

EVIOUS VALUE WITH RyGHT siX les
LABT (4TH) CHARACTER RECEIVED,

JAND WE ARE DONE,
IPINALLY THROW AlaY STACK,
JAND RlTURN 0 IWE El;LlR.

QD0
E= Sty

MACY11,624 25aNOVe]d 32989 PAGE tamiy

LoADERY Mgy

L.bb2s

L.ED3¢

L.8ADy

L.LiD#4y

L.PTRE

CLR

CLR
JSR
OECB
BNt

JSR

8eq

JSR
«BYTE
BR

M
ove
8R

L+OWRDY JSR

THE LQABER

Soy SaNBaw

#D1gTopaJMpADDe2
INDEX

L,CKSM
Pc.k«!?lllbﬂlﬂﬂ

.ng
PCsh/PTRILODROR
Pc.Lanlollbuaau
LBYT,byBC
84,480
'25 vac
t‘GNGDItOGBDB
LyBYT,L4ADR

pc.bVFTlxzoaaoz
h

cREN
uvl

chF’OUILl?ltélﬂll
pa: TRT

BYT, (L ADR)e
wes

Pcpﬁlyllibﬂﬂuﬂ

LyBYT,LycKSH
by B
Pc

PCibipTRILORERD

IStor tHE 61408 By INgEQTING 4 "Dlgropn IN THE LI
IReSET THE 8 BIT ASSEMBLER 70 THE FlRgT CHAR

icLEAR THE cutcn.gr
1GET A BYTE NOW

118 1Y A ONE wnmtmv
INO« WALT FOR THE ONE,

IYES) 8KIp QVER THE NEXT CHARACTER Now,

JAgSEMBLE A wORD NOW,
IMOVE ov:n 10 _THE :COUNTER,
JREDVCE Y0 ACTUAL DATA calnr,
JANY DATA AE AL

iNgs HGST g .
8, AUSENBLE A D ATA NURD NDN
1an Tuid Eosr 9L THE FIRST ADORESS,

'atl A avrt of DATA NQW,

JAL

1YgP, counvtn 18 MINUS, GMECK CHECKSUM,
JCHECKEUM 600D, GET NEXT COMMAND »

1830 LoAD INPORM HosT
:sgno °L MOD ° ¢
JANO RESYART ru; 2 LI\

JINSERY BY$E INTo MEMQRY
JAND GBT THE ~¢I9;.y78? '

JARSEMBLE AN e al CHARACYER Now
JUPOATE THE GHLGELM NoW, | f ot
IDECREMENT THE QHAﬁADT‘R COUNTER,

JAND RETURN TO THE CALLER NowW,

JASEMBLE A worD, PIRSy GEY A CHARACTER



ScROLLFNG R0" ROOTSTRAP FOR THE GTdp

nDSTCBTPLL

1110
1114
ii12
1113
1114
1115
iite
1117
1118
1119
1320
1121
1122
1123
1124
1125
1126
1427
1a28
ii2¢
13390
ity
1132
1433
1134
1435
1136
137
1138
1139
1340
1141
1142
1143
1444
1345
1346
1147
1148
1149
115¢

SCROLLTNG BoM BOOYSTRAP For THE Grdg

027132
:¢7124
g3iég
11142
207144

Bev14¢
987192
Bg?i‘l

29160
907162

89164
92717

27172
%176

gey20p
geyae2

nbeTCRTPLL

1151
1152
1183
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1178@
1171
1172
173
1174
1175
1176
1177

THE LOADER

Bifgds
284737
2e9308
252602
fgd207

204737
010946
004737
103708
091346

Po433?
178

032716
00140

[4.IL 1L ]
009136

167114

167126
167114

166652
107

[.I.[.I.I'}Y

THE Sglr vesy

12090
104008
110a00
114008
128000
124868
138000

8p200p
2@2200
282400
dg2e0e
[LADLT)
283208
283480
Ba3eta

[LLILT]
[LIET ]
GpBa2a
Sade3s

Bgbasq
Basats
Salade
Sadany

16608
8

el
173488

[ZLETT]
Sg208
Babgag
Safaby
[t

ir4ssp

SpB18g
SeBods
saiy
g1
S28s0g
S20s88
8476F
ds8g?y
.l==ll

MACY11,624 25sNOVe?3 38139 PAGE 12+12

MoV LyByTy=gSP)
JSR PC,hsPTR1 160800
SWAD L.B"
B1S (SP1*eLBYT
RTS PC
L.JdnPt  JSR PC,hIGNRDI 168009
" MOV L,BYT,={sP}

JSR Fu.;cvraxlboaoo
AL L,CR 8u
BNE L,BAD

JSR  SCANTOUT, 171160080
BYTE ALTgODIIG

By #1,18p)
Blo  L,URPy

L HALTY HALY

LodMPLy JMP o(8r)e

1$8TT,  THE SELF TESY

+PAGE

MACY111624 2%snOovs?3 30139

JAND SAVE IT,
JAND THEN GET ANOTRER ONE,
1A 90 THEN REASSEMHLE THE MESS,
WITH THE FEARSOME POWER OF THE 11,
luno RETURN TO TWE CALLER,

JALL DONE WITH THE LQAD. ASSEyBLE
JTHE stAn1|uc ADDRESS NOW,
JAND DON'T FORGET T0 GWECKSUM IT,
JA BAD CWECKSUM, ALL Is EVIL,

GoOD CHk3LMs INFORM MOST
INITH AL?HQD

100 WE WANt YO JTART EXECUT;oON?
JYES. AWAY WE GO,

J1f NOYT, Halt,
13# GO, THEN GO ALREADy, WHEEEE]

PAGE 12s13

jTHIS 1S G%42 BUICK TEST

CHARS489Rp0

SHORTVE1 24008
LONGVa3 400808
POINTSS 14000
GRAPHXS420000
GRAPHYE4 24000
RELATVRS 30080

NTpageaR
NT1822p8
NT2824p0
InT3In2600

NT423000
NT523200
nT6u34
nT7230g0

LPOFF=ing
LPONEL A4S
BLKOFF®20
BLKON=8g

LINEDad
LINEL=S
LiNEZa6
LINES=7

DJHPeL 6088
ONOPE104800
STATSA 70008
0STOP=173488

LPLITER3SE
L#DaARKR28g
ITALP=48
ITALis6g
SYNoNef

STATSBRI74880

fuCreale
inTx=4¢8g09
HAXXE1777
MAXY®4377
H}lﬂﬂllzllll
nikuSYsniNUSxX
wAXSK=g7680
nAXSYsZ7
nylsSUYe10g

IGIVES QUleK VIJUAL TEST
lO: CONDITION OF MACMINE
THOUT RRADING In OIaG,

JBRIGHREST

1970P INYERRUPY

I1gtALIES OFF
i On
18YNC on

1LgAD BRAPM I
IINTENRIPY BY
HEE "‘533
ITHE ulnns My

IR§egEnY X In SHORTYEC
!
IngRUs l.r For ¥ ™ SHoRTVEE



SCROLLTNG ROM BOOTSTRAP FOR THE GT4p MACY11,624 25aNOye?d 30159 PAGE $2e44
noeTeRTRLL THE SELF TEST

1205
2e6
1207 ce9284 012737 167244 172000 Mov #F1LER1360000)GT42pC JS¥ART TWE G140
12e8 welai2 @ofoRy (733 JAND WALT
2 .
izfg gev2%4 11402p FiLE21 POINTIBLKOFE IPOINTe NV S]BLE
1241 ReY2is 0of002 []
1212 0e%22p Qpi37? Maxy
3
i§§4 027232 112074 LONGy | INTOLLINED 10pAW $0P LINE
1215 027234 041777 INTXIMAXX
121¢ 227224 0pPo0e 2
1217 287237 112408 ONGVIINT21L INED
8 [ 4 .
iois 00123 Dedoea Yo% JORAW LINE To AiGHT
1229 807234 02137y MINUSXIMAXY
1221
1222 ReY23s 11300e LONGVIINT4LL INER
1223 02Y24p Peir77 INTX | MINUSX MAXY JORAW BOTTOM LING
1%24 ¢eY242 0p0p0@ [’}
1225
1226 ©27204 11340 &gxgvlluvelblull
227 ©0Y24s Q40002
1228 @e92% OGoi377 MAXY JORAW LINE TO LEFT
1229
1230 ©272%2 114000 Po‘Nf
1231 Pev23%4 Po04lp 40
1232 ¢e0Y2%¢ 0QaPste 590
1233 Dev260 106200 ::2;;V|INTS Jexey
1234 @eY262 057677
1235 yey264 1pé6op SHORTVIINTS
1236 08%285 077677 77677 Jaymy
1237 Be727s 1pY20@0 SHORTVIINTS
1238 deY272 877777 ;L;;;VIINT poxnY
1239 gpy274 176 ?
1240 gz 2% 057733 57777 puxeY
1241
1242 BgY3% 144000 POINT
1243 @2eY302 0Ooi400 1400
1244 Q229304 00500 509
1245 £293%s 133030 RELATVIINT4]BLKQN
1246 20Y3ip 057477 87677 Jayey
1247 DPRYI3L2 077677 77677 JaxeY
1248 €2933¢ 077777 77777 JuxeY
1249 027336 037777 87777 poyey
1280
1251 929320 114000 PQINT
e ten
4 092100
1254 427326 17412¢ STATSBIINCRe20 IYRY GrApH MoDES
1285 0@Y33p 114000 POINY
1256 Q@Y332 201000 1008
1287 0e¥334 Qp2200 200
1288
SCROLLINS BOM BOOTSTRAP FoR THE gT4g MACY41,624 25eNQV2?3 §2199 PAgE 13e48
nOGTDETPLL THE SglLF TEST
1259 02933 120p@p GRAPHX
1260 02Y340 ﬁaza%a uia
1261 ¢@Y342 Paiple [}{]
1262 @OY¥3%4 OQpip3p 1030
1263 Q29346 Qoicép 1040
1264 4273%0 OoieSe 10%8
1265
1266 927382 144000 POINT
1267 421334 Oeiede 1000
1268 Q27386 0Col20¢ 1200
1269
1272 @eY¥38p 124000 GRApHY
1271 ©0%¥362 @gie20 030
1272 @eY364 Ool0Se 1030
1273 @eY34s @oigén 1040
1274 ©0937%2 PReieSe 1050
1275 @@1372 DBgipse 1060
1276
1277 Bei374 160000 OJup
ig?a 4eY37s 167214 FILEolL6000)
79

1280 +SBTTL  PARER TAPE BoOT



SEROLLING FOM gOOTSTR,P FOR THE GT4g
noGrE8Tpil PAPER tApE BoQT

12e2
1283
1284
1285
1286
1287
1288
1289

1775%¢g
177568

160000
200004
169500

eev40p
1294 dev4Rg4
1291 geyéfp
1292 BeY4%q
1293 ¢eY4is
1294 Doyeaz
1295 007424
1296 Q27426
1297 @aey43g
1298 907432
1299 828743
13¢u
1301
1302
1323
1304
13¢5
13ce
13¢7
13e8
13e9
131p
1311
1312
1313
1314
1315
1316
1317
1318
1319

242704
242702
912703
210712
842706
214304
P05714
100778
p10742
812786
1044y

opo@24

298024

fev4dg
oev442
927444
127446
Per4%e
829492
0074%4
Zed46e
dev4682
wey466
gei47g
0er472

[-ZYTYEN
210111

11192
205244
105714
100376
116442
005211
120227
Poll3ée
195222
200142

2o0002
208375

Be%474
421476

177560
177580

SCROLLTNG FOM HOOYSTRAP POR THE GTdg
nbetesTRil CaSSETTE BOOY

1322
1323
1324
1325
1326
132y
1328
1329
133¢
1331
1332
1333
1334

177508

@ey38g
ee95%4
087586
Gey31p
0e¥514
e¥53e

BeySaz
1335 227534
1336 227536
1337 B¢;5lg
1338 @e)532
1339 Pe7534
1345 Bp953s
1341 07542
1342 a@g¥58s
1343 4e15%
1344 827592
1345
1346
1347
1348
1349
1350
13%1
1352
1353
1354
1355
1356
1357
1358
135¢
1368
1361

212708
95840
010701
0627ms
812702
112403

14214p
1p0443
1308310
Daizrys
185262
1e8372
116512
128337
2gizéy
632803
Gad7%s

179508

sa8852
280375

008802
620808

23584
a¥5%
[13ELT]
Beysep
2ey364

131173

A
[TLrTE
P1764@
882415
112024
627578

€eI574
2295%¢

Spfgls
167588
BpB34p

NACY11,624 254N0V,273 3gi59 P

]
i PAPER TAPE BogT

uan-177ssa
LSR=17756¢
i +xORIGINe14p0
i
ptBoOTH MOV #;olnuannz
MoV N2
MOV lo:v-41160005.93
MoV PC
MOV #24 av
DEVLI MOV «(RY),RE
ST #R4
aM! DEVY
MoV PC,#R2
MOV #24,5p
MoV R4yw (R}
8,C SPaKd
M&V Ry 8R1
LOORT MOV ®RyR2
INC R4
7578 L)
BRL 12
Move 2(R4),0R2
InC ®Ry
CHPB R2,#37%
BNE LooR
InCB (Rﬂg‘
JMP =(R%)

6E 43

JHIGH gpPES READER ADDRESS
JLOW SPEED READER ADDREYS

{SET MEMORY CHECK Llntfs
ITRAP ADORESS {S L0G,
JPOINTER To otvtc; Aoonztszs
PRESET TRAP ABORESS LOCs
STACK SET UP AT SPECIAL AOUREOO
GET OIV!C% Ress
CHECK AVA t 1Ty of otvlg:
CHECK DEVICE POR ERRORS
RESEY TRAP ADDRESS AT L0G, ¢
SPEC]A| ADDRESS USED AS HA!K LATER
100 MEM QHKIREADER STATUS ADDRESS
118 MOVED
JSET RimX7932,ASK [N SPE24
SYORE OQWN ADDRESS fn POINTER
GET BYTE POINTER
ENABLE REAQER
TEST DONE Bly
WAIT UNTIL READ
THEN PICK IT uP AND STORE 1T
BUMP pOINTER
st on:a JUuP OFPFSET?
iNOT YET
JYES AL k DpNE
160 EXECUTE AS BRANCH

i
i DEVICE ADORESSES FOLLOW = DO NoY CHANGE tHE oRDER

1
DEVI LSR
HSR

1SBTTL

CAS§ETTE BOOY

iboW SPEED READER
JMIGH SPEEH REAQER

MACY111624 259NOVa73 §0189 PAGE 35

i
i CASSEYTE BooT

7A0s91779na

o!OR!G!N‘t! '

TAHOUYO
RESS Mkv
ADD
MoV
Move
HOVB
Byl
BITB
!NGB
LLH
Move
CyrB

BEQ
HALT
BR

i
LOOP4}
tourzn

sTOPt

DONE ! Isr
CLR

+WORD
+HORD
«WORD
«HORD

TABLEg

«SBYTL

BYA
(R® l
PC.R
'TAULE'-.Rt
#379R2
(R1}%,RY

(R1}*, (Rg}
Oong

R3, gRe)
Look2

/2

LOoR1

2(Rg ), tR2}
R3gBR0
Loop2

RES

;nol
He

§,Rp

17640
2449
112924

2,0
TABGOTI3600885
342

KRi3=08 BoOT

ITA=41 CONYRD, AND BYATYUS REGIgTER

ktcv uulv L1]
FOR P

Rl HOLDS ADDR OF COMMAND TABLE
MEMORY PTR. AND DATA FLAG

JTESY BITS

iCOMMAND FROM TABLE YO TACS

WHEN COMMAND GODE NEG,s QUIT
TEST READY ANG TeREQ B]TS xn TACS
LOOP 1T, SOMETHING COMES U
AQVANGE utu RY POINTER

§F MINUB, TRY NEX? coannuc

READ DATA INTE MEMORY

FIRSY BYTE READ sunu» 8E '24¢
IF Qolas 00 R!Ao ANOTRER 12¥7E
HALT ON ERRO

RESTART On Goa'xuut

CHECK FOR ERRgR
NA&V on ERROR
JMP esgt

«BYTE 248)
JBYTE 37¢
«BYTE x!l
«BYTE

READYoY=REG,
ILBSsREADY G0
§FR+G0
REAH‘GG
1.8Y7E an READe]
1,8YTE 2241 Rga ooxtls-!.o.tAiL:
-1»::: ARE rlLLEl HOR

IPGHER Up vtcvon AND FRIORETY




cROLLvNG FOM ROOTBTRAP FOR THE GT4p

nuGTcs LYY

1363
1364
1365
1366
1367

SCROLLING BOM ROOygyRaAP. FOR $HE Grdg

aerenp
[1301])
09604
@er6%¢

weYeio
¢RY6%2
227634
2276168

BeYete
209682
021624
¥ey6ds
22y63p
0gy6de
2ey634

227636
9eY64p
I L]
ey 644
20Y644
Ugr6%p
0296%2

0e2Y6%4
er6%6
[LAXTY)

209662
4er684¢
276486
ap%67p
91672
22%674
02;976
]
HEH
$gY704

2e7752

227744

nn6ToBTRLL

1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1429
1428
1429
143y
1431
1432
1433
1434
1435
1436
1437
1438
1439
1449
1444
1442
1443
1444
1445
1446

28746

Bevrap
227732
27724

e2972s
207730
2973,
5@?734

297%
[T28LY]

9744

277%0
we?732
BeY7%4

2e97%¢
geY76g
227762
2297684
207786
22977

Re¥772
2er7%4
00977

MRy4~DB BOOT

010702
Bo045y
177462
200005

010702
Po04ds
1774086
(2111

010702
[T13Y)
177344
Po0@05
Poép03
100000
924000

P10702
(41231 )
172524
260003
Pedpiy
Pe0202
EYTL.LL]

24070
000423
176716

Pa0o0s
010200
205720
912004
205344
205720
012044
PEET IR
801776
25720
23ip4y
201496
00112

167600

MRi1~D8 BOOT

Coo34p

210702
0gRagy
1774%0

Padoos
210200
005723
L

Wliggl
B11p41
232744
001775

1007%7
205009

['LILEL ]
167640
200340
16772¢
BoBzdn
167654
Colz4e
167620
Polz4e

177000
100208

MAEY14,624 25eNOVw?3 30199 PAGE 316

jMR13«PB BULK STORAGE PROGRAM LOADER LISTING

i 1mORIGINOL6gR

RP31) MOV RC,R2
BR OTHER
:71402

RKSL1 MoV PCiIR2
BR OTHER
g714ﬁ6

TCi1l MoV PCIR2
BR TAPES
177344
5
4003
100000
24000

tudtl MoV PCIR2
BR TAPES
172924
4ppp3
:oizz
100000

RP3LE MoV pCyR2

BR OTHER
176746

TAPES) NEB!;
MOV R2,RO
ST

8
AGAINI JMP (2)

RFVECT RF111160002

MACY11,624 25eNOyu?d

340
RCS11- nov pCiR2
R OYHER
1774!0
OTMER) RESET
MoV R2,R0
T8Y (D)
MOV (@)ey4Re
MoV i-lﬂﬂﬂ.’l)
MOV (B)ym(y
[:334 I;oa!un,(;)

BM] AGAIN

RKVEC) RK11|1000BI

ROVEC, nc;glzoalua

RPVEC) :zz|100an¢

TCVEC) Yatixxaaaaa
340

JKEEP TRACK OF OR1GIN
JPINED WEAD DIBK (286 KNW)

IMOVING HEAD DigK (CARTRIDGE)

JADDRESS OF WORD COUNT
J1LAST COMMAND

{PIRST COMMAND

10ONE MABK

JERROR MASK

iADDRESS O Bv?t COUNT
1LASY COMMAND
1?!!!1 OgRNAND

ItRﬁOR MASK

iMOVING HEAD DISK (PACK)

JGET _THE ABDRESS OF THE BRANGH
pna T0 POINT AT LAST COMMAND
IGET THE WORD OQUNT ADORESS
ISET Up ?gp ADVANCE & RECORD
{MOVE RP FIRST gOMMAND
JCOMMAND uouo 10 cunnana REG,
1LOOK FOR PONE XND CATO $
INONE SET: TRY AGA

EoNt PFIRSY connauu: OWEGK FOR ERROR
.Loox POR SET CIR ]

INO _CRRQRS = Tlv Tut READ
{RERUN FOR ERRORS

IRPLL pOoWER UP VECTOR

10199 PASE 16=y

JFIXED HEAB DlgK (géxw)

1ADRS OF WDRD @OUNY toennnnno¥;
COMMAND WORD (3) {8 TuE RESE?

jRO 10 notnf A? WORD COYNT ADRS
{0187 70 AoDRESS

INORD oouuv Anoﬁgls 10 Ay

1LOAD ugng

1COMMAND To co ﬁAND R:c!lr:@
JOMECK FOR .ERRQR on

:t F_NEITHER, Kett OoKING
JERROR, "TRY AGA

IPILLER o wough up vegton
jR& POWER .UP VEGTOR
JRB POWER UP VEGTOR
JTELd POWER UP VEGTOR

+SBYTL ROM VERSION L VA_UES

1PAGE



SgROLLING BOM goOTSTRAP FOR THE GT4g
RoM VERgioN 4 VaLUES

ABGTOB pil

1447
1¢48
1449
1450
1451
1452
1483
1454
1455
1486
1457
1498
1459
1460
1461
1462
1443
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1484
1482
1483
1484
1485
1486
1487
1488
1489
1499
1491
1492
1493
194
1495
1496
1497
1498
1499
15090

scaOLLVNG §OM BOOYSTRAP FOR ynt (17

nn6ToeTPLL

15¢1
1%¢2
1%e3
1%5¢4
i%es
1826
1807
15¢8
i5¢9
i5i8
1511
1512
1513
1514
1615
18516
1517
151
1519
1520
1521
1522
1523

218080
d1é00,
21608

21¢80

LT 1]
[T1LLIN
Bsd002
90003
Podela
20008
2g000e
[LUELY

2p8el6
2a0asy

[LLEL] ]
P20004
Q00002
fa0003
00004
900003

Polany
fp0080
Podp0y
2ededy

ROM VERSION ¢ VaLUES

[ALY ]
1s6000

890202
Pai3ée

222800
827548
823614
825610

@27562

928612
823616

049776
045772
213770

160202

8pBa24

816900

812705
295918
812745

0s0826

MACY11,624 254NOVL?3 3159 PagE 16.2

+08ABL  AMA
iDATA PATTERN 370REQ IN yHE 0148 BOOTSPRAP vERgION
sasesonansss THIS IS5 A IMAGE LISTING OF THp CT4@ <yT40> ROOTSTRAP esssosas

THE DATA 1S A MIRROR IMAGE OF THAT IN YHE pOOTSIRAF  »8
ONLY THE ADQRESS FIELD Is OMANGED

iBoQTVT.SB9 5/2/72 <SPECIALY

i
i
i
i

Vred4B BoOYSIRAP LOADER: vERSIQn 809: RELEASE RE1, :5/2/72

CopynIGHTY 1!72a BIGivAL EguipMENY CORPORATION,
146 MAIN STREE
MAYNARD, HA!3A0h055EVTS

[ 13

734

i WRITTEN BY WACK BURNESSs SENIOR BYSTEMS ARCHITRUT)

[ THI$ ROUTING I8 INTENDED T0 BE LOAGED In TWE RoM PCATIaN OF THE VTedsd,

i RESISTER OEF INITIONS)

RO8XO
L3348
R23X2
R3aX3
LLLEL]
RIuXS
R6EXE
R78XY

SpeRé
POERY?

RET4{3RE IRETURN OF VALUE REGISTER,
INPEBRY JARGUMENT #OR CALLED FuNetIoNn
INP2sR2 JSECOND ARGUMENT

WORKL3R3 IFIRST WOR RESISTER,
WORK28R4 ASgcoNe~uo=K1No REGISTER,
SCR4gRS JSERATOH REGISTER,

LOKSMBHQRKY JOVERLAPPING DEFINITIONS FOR LOADER PoRTION,
LBYTSRETS

LBCESCR

LADRs[NPY

MACYL14:624 25eNOya?3 10199 PAGE 16s3

CorENDBIGRRY 14511 8% CArlgu 8F NgN=CopE’,
ROMORGa1640E0 I MMERE !3t‘no PROGRAM . saouLn GO,
STARTX=D IWHERE To STARY DLEPLAYING ru: X PoS!TloNs.
STARTY=4360 JWMERE T0 8TART DISPLAYING THE
V740rCe172050=130000 lvvﬂn rHoEnAH COUNTER,
KBD1S827368 1T1Y INPYT §
P1308s25644 IRgP=1g ouqut !YATUS.
PLBisaRBeLe IRBP=1d INPUY STATLS,
KBOiBaKBD ]2 IT§Y INPUT BUFFER,
P1p1BsR1D]942 |PBP=18 INPUT GHARAGTER,
Pie08ePi008e2 [PAP=1g OUTPUT- BUFFER,
(31 c-contuo-z‘;anna WARACTER Yo BE SENY Tp THE pDpe
P;B?cs'; 80ge4 1INPUT ONAlAcY!; PROM 42 PLUS ONE SAvg cu;ﬂacrtn
STKSRTaPigife2sJppee IFIRSY LOCATION OF STACK,
JHPO1SEL60098 ITRE V9=4D DISPLAY JUMp INSTRUCTION,
PHRFAL224 1RWER FAIL RESTART. LOCATION.
' 316800

i + sROMORG JSET THE ORIGIN NOw}tlg

SYARTAN Hov SpuRFAL#2,35Ca1 1piCK up roxuvtn lo Psfs STATUS.
CLR eschy JCLEAR 1T oyt 10 E,
MOV PG elSCRY) ISET UP THe n:s?nﬂv Locat1oN,

RESEY JRESET THE Bys,



SEROLLING BFOM ROOySyRAP FOR tHE Grda
ROM VERSION 1 VALUES

noGTeETRLY

1555
1556
1§57
158,
1589
1560
1561
1562
1563
1864
1565
1566
1567
1563
1569
1570
1574
1572
1373
1574
1575
1576
1877
1978
1579
138y
1581
1582
19583
1584
1585
1586
1587
1388
1589
189¢p
1591
1892
1593
1594
1595
1596
1597
1598
1599
pY-14]
1601
1602
1023
1624
16¢5
16¢6
1627
16p8

SCROLL
noGToR"

16e9
1619
l611
1612
1613
1614
1615
1616
1617
1618
1619
162¢
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632

i

21052
FECTLT]
218036

018034
"FYY-LT ]
d1é04p
pilghe
91608
016094
vikpdy
w16062
d18066

716072
u18036
CELRLY]
18182
2161%4

J181s0
g16112
gitide
Q21é1%6
18120
gitiaz
216124
Q1812
1813,

012767
012767
012564

010796
[-TLIIXY
2427082
pip224
012741
01270
205000
204789
25087

Sp4767
OaP24p
Qo242
Gav24p
012746

210108
222528
005028
810228
Po%015
20504t
950024
910214
Ppo207

[T}
0108046
ITILE
[ZEL14]
005722
066207

p00a0? 007870
002001 011532
pov201 opy5%

218770
160000

166736
[.LLER

oeea22
203706

200210

1660872

200124

16625

NG BON BOOTSTRAP FoR THE GT40
RoM VERSTON 1 VaLUES

P11

d181%2
¢1€19¢
¢iti6g
21162
U1é164
@1é48¢
21¢17¢0
d1é472
216174
21617

21628
d16282
¢16204
21820
918210
| FLFTP)
wiézaa
o1¢286
916230

@i¢22z.

918224
018226
21828,

018282
216234
@1823¢
éy16240
16242
@1lz04
tzqs
2%

B1¢292
216254
046286
€1¥260

21262
016266
216272
21€274
21€38p
G1€392

016132

Boé767
2100024
opé3ne
[-L-LX{.I']
106300
106146
106300
106116
012600
2o0207

2o6300
[ZLXL.T]
106382
106404
106300
106504
106308
106404
106300
106404
240408
012604
[TT R34

26100
Pgés100
[-LLT1
186000
[ITTI 0
%ugcgn
[}

06020}

216230

200000
2ofp2s
200060
177770

2p4767
220027
02546
820027
003143
000207

200104

sese20
[-LIIET

2090437

r

MACYL1,624 25eNOye?d 30159 PAGE L6e4

MOV #7,p801

MoV ¥4,K801

MoV #2p39P1g0S
RSTRTI MOV #STRSRTuSP

CLR LADR

MOV anﬁOli.lurz

MOV INRRY( 3

MoV ) nﬂcozsa a"(LADl)

MoV uvu FALeda,LADR

CLR RETH

JSR PCMDUGNIR

CLR T4gPC
MAYORI VSR PCyRTCHR

NOP

NOP

NOP

MOV SMAYOR*450000)=(8P)
DOCHARY MQV LADRYSCRY

° oHP tack:)*.(Bchlo

CLR

MoV lnlii(lﬂnllt

CLR

CLR AgR)

Bls a:t 1{LADR)*

MoV INRE#(LADRY

RTS PC
o8y JsR PCoETSIX

' MoV Ttl-‘lP)

BR
61841 CLR l .t
GTPa4y TS8T lxN!Z)‘

ADD GTe]8ed%gpo0( INP2),PC
MAGY11,624 25eNOVE?Y  §0159 PAgp $6e5
cteps,
6P81)  JSR PC/UTSIY

MoV RET4 PWORKR

ASL Rtt!

AS), REY

ASLB RETY

RoLB (1

ASLB RETR

ROLS sp

MOV (SPQ%,RETL

RTS
61821 A RET

ASL REYTY

ASLB REY.

ROLB WORR2

ASLE RE?

ROLB WORRZ

ASLB REY

ROLB LLLLH

ASLE RET

ROLB WORKZ

MoV WORNR R 'i

MOV (SP)% ) WQRKR

RTS PC
61831  RoL RETY

ROL RETY

ROR WORKZ

RORB n:ti

ROR [ CLLH]

RORB RET

TS (SP{e

RTS PC
ct8r8 = vo2

JWORD  GTB3eGTRp

1WORD  GT8g=GT§P

1WORD  GTajeGT§p

IWORD  GTBAeGTEP
GYSIX) JsR PCyGTCHR

OMP RET3 9840

BLY LBAQ

GNP R:va'ux;r

8GY LBA

RS PC

JINTTIALL2E pOP=12 INPYUT
FINITIALLIE TTY INMUT,
VINITIALIRE PDRwip vuInuv,

1SET Up THE STAlehOHl
1CLEAR ADDRESS onnt:n
IPLAGE A DI8PLAY JURP INSTRUCTION IN A REGISTER,
IMOVE IT o LocAruon 0,
MoVE ADDR!SS PoinTER INTO 2,

iseT U uu:n: WE WICL STORE GHARACTERS,
lFRtEAIE i) 'na;nr A #ERO CHARACTER,

3ER

LAVERAT AT M0%5Lav eRocRAN counTER anp START,

1GY A CHARACTER NOW

JINSERT IN QISPLAY BUPFER NOW,

16t _CURREN® BUUFER Posmon Now.
lavPAss GURRENY D}SPLAY
%EAR FUTURE AEDH!SS ron 4 MP.

16K Iy YKNPORARV Jgnr WHILE WE REPLACE CURREN
IA DISPLAY JuMP 10
INOW REPLAGE cvﬂngn* nlsrLAv JUMP BY THE CHARACT
11¢'S DONE TWIS WAY TO WASTE 2 CYCLES,
JT07AVAID TIMING: PROBLEMS WitH THE V142,
JAND FINALLY RETURN,

164 sy ll?g
JSAVE tHE @ ARAgftn NOW,
1BYPASS THE 8
JRESET THE nActQ REGISTER NoWs
JINCREMENT WWERE 1¢ GO,

JUPDATE PG NOW,

16t A CHARACTER NQWs
1SAVE FOR A SECOND,

JSHIFT To LEPY OF YTE
IPACK #HEM IN,

JA GOOB 8 miY THING,
JRoP AND RETURN NOW,

IWQRST CASE: SWIFT 4

IPINAL CHARACTER ASSEMBLED)
JPUDGE STAEK,
JAND RETURN NOW:

JpUSH RERQ GonBlTheN BAOK IntO NEVER=NEVER LAND,



SCROLLING FOM BOOTSTRAP FOR THE GT48
np6TCETPLL RoM VERSEON 1 VaLUES

1663 ©1E3f4 05726
1664
1665
1666
1s67
1668
1669
1670
1674
i672
1673
1674

919772
s8o06e

2563%
$16342
21g31g
Ixesin
€18382
18324
¢i€3ds
216332
216334
#1634
p1e342
16346
818390
638
utt382
216360
Q16384

a1638¢
01837
418372
@183%¢
CEY L]

9842708
B84767
2a371p
861774
011046
2@5028
p42716
051764
022716
naév:;
02

ualeg
011648
621827
optsds
621027
001453

D11610
P12600
020027
1743
gp020y

1776gp
808177
080173

008422
000114

200475

29767
[TEREY]
193767
100005
P16787
2g506y

128767
ia%ei4
116748
012767

o467
035767
264373
812669

16482 227370
d1€4d¢
d1€4dig
318444
d18436
016424

218432
916434
418436
216442

2072080
827354 007172
p27346

811124
17e4
iye5
1726
i7e7
i17e8
17¢¢
174¢
1741
1742
1743
1714
1715
1716

711129
oesesL 14110
218 4%g
¥18454
216460
416462

177726
827316

se713e

1648 0087116
318472

s1t47e

195767
1¢0a4y

116767 pge9112 827270

SCROLLING B0M ROOTSTRAP pOR YHE GT42
npeTCa il RoM VERSION 1 VaLuEs

1747 216502 0352767 177400 ©27262
i;!a e165lg 212747 006007 087972
19
1728 2165%s 088207
1
1722
1723
1724
1725
1726
1727
1728
1729
1738
1731
1732
1733
1734
1735
1736
1737
1738
1739
1742
1741
1742
1743
1744
1745
1746
1747
3748
1749
173g
1751
1752
1753
1794
1785
1756
1757
1738

@1852g
21é532
wit536

216582
218534
218885

Glé!dz
@16544

41655
011534
@185

csé!Og
216588
@g857g
318574

@1853¢

218662
gitéga
B1860g

[J1237]
2186i2
d1tels
216628

216624
#1626

285983
852742
812796

Pgsg03
804767
1g53gg
881373
Badrey

Ba476%
818883
162785
822795
Bai437
854767
168085

egdr6y

172800
81577g

desard

L
#esar2

888884
geeee2

o8@esz
888826

se17%5e
2g2708
175

850118
177218

182
dpérey
da0167

13082y
Ba8r63

MACY11,624 2%5=NOV=?3 38159 PAgg 16=6

GTCHP; TST (sPy*
GYCHR, MOV #P1g10=32000,RET{
G¥CHLI JSR Pc.g“tcu
;sv n: 1
EQ
MoV cntgt.-gsr;
CLR (REIL)e
8jc #.2g0,(5P)
BEg Grol g
SE: -¥7gi(||)
gn; '%7!:0RC?3
N
I
e Rstal' 3%
Chp ®RETL, 8314
(1] Loap
GYNP! MOV (Sple@RETY
ngv (SP¢,RETY
CHP sz&vnz?a
BEQ GTOHR
RTS8 PC
CHECK] Ys? Pyagl
CHEGKY
e G
P
Mo P48RC,P000
CLR P1phC
CHECKL ;;Ia KaDls
move naugs.-isra
MoV #1,K801§
CHECK21 JSR PC,EHECK
;:: P;ipc
N
MOV lspio,?;ab!
CHECK3} TST8 rzax:
BPL CHEGRS
Movs chiia'tntc

MACY11:624 25eNOVe?3 18159 PAgp 16=7

o8 82408,P301C
MoV 87,0113
CHECK4§ RYS PC

i THE L 0 ADESR
LoAD! CLm Y
MoV -;:iilﬂcttl'al
nov SSTRIRT, 8P
828 CR CKEM
w J&n 3c,!rfn
Dtgi LBy
42. 58; PTR
gsn PCof ONRD
0¥ L';Z'L.‘
sys #4.L8C
Cup 82,L8C
8EQ Lyni
J§R PCohSURD
MoV LBYIPLADR
03t Jsm PG PTR
ace LL0
ST (X0 L
(] LLDg
LBADE MOy (PCIeomEvl
i BYTE 175,102
«BYTE  182;37%
JSR PC,3ENDET
JKP A
LLO0e:  "ove LByIe(LADRYS
8R LLB3

JURDATE THE STAGK,
1527 UP POINTER TO THE INPUT CHARACTER,
JANY CHARAEGTERS THERE?
jPUSH THE GNAR ON THF STACK,
ICLEAR THE GMAR GOT ¢ ,G NOW,
ICLEAR AWAY PARITY N( .
JI1P ZEmps BT ANOTHER

JALSO IGNORE RUUOUTS.
DNAU 1T A nigsn

|;gF§ RESE? IN CASL OF ABORT,
]

LR

1YeP, LOAD%

INgH Op THE FOUGING

11¢ ALTHOOE, LOOP

suo WE WAN® YO QUTRUTT

IN

lHt Do. 18 THWE 30 'READY?

INgT QUITE)

J19'S REAOY, SEND THE GHARACTER,
JAND THE SAVED CHARACTER,

IMEYs 1§ THE K!VIOARD READY?

INOPE, Na |yck

1YEP. SAVE THE cunnAchR NOW,

JAND REENASLE ?Ht‘connuntCArtoNs DEVICE,

ilg THE OyypyT READY?

I3# NOT, WAlY TIL

0ONg,
JAND THEN SEND OUT THE CMARACTER,

ils THE tl TALKING TO MEV
INQPE,

EX]®,
16Y THE CHARACTER ‘AOW,

JMAKE SURE 178 NORE RERO,
IRZINIYIALIRE COHHUNIGAY!GN LINE,

1AND RETURNs

!lnlf I'IIT CHARACTER,
TOp THE VY48,
NOW,

|n:g¢
Ahl
lnz!:t ;vanu ro!ntt

ICLEAR THE CHECKSUY

i6t & BYTE NOW,

lll Y ON
Hl%? ANNILE

ivEe, ot ugx! CHARACTER,

18 oR0’y
1@ TH! COUNTER NOk,
»cunv aFP EXTRA STLFF,

INpLLT

JYEP, WUST B END

INOPE, GT tHE ADDRESS,

IAND REMEMBER 'ﬂkleLn TIMES SAKE,

$GT A BYTE (DATA)

1¥6P. 6000 GREEK
INgPE; LOAD ERROR,

ISEND Oyy gOKE CMARACTERE NOW.
ISCTRL BAD®
IPgAD CTAL®

FALL DONE uwitH Tugucﬂﬂlftnt

JPLACE TWE ByTE [N CORE,
16t ANOTHER ONE



SCROLLING ROM BOOTSTR,P FOR THE GT40
nbGTOBTPLL RoM ygRgiON 1 VaLuts

1771 ¢1¢630 DPp4787 177276
1772 916634 Pe0p03
1773 ¢1€63s 04290p
1774 016642 D538
1775 (1¢644 0p0207

1776 )

1777 Q1864 047687
778 01669 24046
779 ilals 0;4767

1789 16660 Qp0300

¢16682 052400
e1t684  pgo20?

216666 Rod767
16672 010pde
218674 qg4767
214789 25743
018782 1342
1;30 18y84 232916
1 16730 Qoiale
Y1€732 0127080

416714 107
018756 Bpd767
L1722 0p0p0p
016724 200776

2008136

177400

177786
17778

177754
17773p

902021

175
2p0006

v1872¢

216730
16734
21874g
216742
16746
214790
218792
018734

177446
229036

Q47687
205767
29i373
Q10067
1p5¢00
Pp0300
Rpilag
oo@207

206650
1820
1824

1824

SCROLLING ROM BOOTSTRAP roR THE grdo

noGTCR.PLY

1825
1826
1827
1828
1829
183y
1831
1832
1833
1834
1835
1836
1837
1838
1839
1842
1841
1842
1843
1g44
1845
1846
16847
1848
1849
1850
1884
1882

RoM VERSION 1 VaLUES

Q1€7%
@1674g
giéy62
016764
010716

R

“1E774
“1877¢

1702%6
115124
290gee
[TIKLY)]
100000
160080
2p0030
[ L1 LT
[T1TLT}

["LIL1EN

MACY11,624 25sNOVe?3 30159 PAgE 16-8

LPTRI  JSR PgsgTe 1Gt B RIS Now,
ADD LBYIYLCESH JUPDATE OHECKSUM
gég '1774a0.stv tﬁL :N UPHsz nvvg NOW,
IUPDATE THE COUNTER,
RTs ¥° JRETVRN NOW,
LGWRDy  JSR PC.hPTR HAN cuARAaTtn.
MoV LBYIretip) SAVE POR 4 SECOND,
JSR Pc.LPTR iGY ANOYNEI GH‘Racv:n
SWAB I INgW ABSEMBLE THE WQRD
B1S (s» A% 004 JAND RETURN WiTH A 16 gx?[n,
RYS PC
Lampl  JsR PCohONRD lﬂf A WQRO
MOV LBYI#-(SP) ISAVE ON TWE STACK,
LEL PCohPT iGT A CMARETER,
TST8 LoKkyM 11s 11 2eRrg?
BNE LB 1Y 'u HHAT CRAP,
:é; a;.g:r) l#i 7207 6
M JIYEP+ 8TART pROGRAV GOING "
MoV LIHLAE ITELL #0Bni2 WEIVE Loaotp 08"
] 1BYTE Sylpy 1"eTR, Goop"
1BYTE 107,179 1"6000 can
JSR PC,3END]Y
HALT
BR "2
LJMPL)  JMP o spe JAND AyAy wE 6O,
SENDITY VSR PCEHECH 1Pkl YHE QUTPUT QEVICE NoW,
T8? P18RC 1037907 ch N
BNE SENGIT INOPE, LOOP ANNILE ONGER,,
MOV Rsfa’ploos ISEND gUT vHE CHARACTER,
cLRp i JGUEAR TWE BYTE,
SWAB a JAND SWAP THEM NOW,
:N: :gN T J1P NOY EQUAL, REPEAT,
T

MACY11,624 25aNOVe?d 30159 PAQE 16%9

——

JUMP YO THE PROGRAM k'

| ) WHIGH WILL JUMP 0 i:no uu!cn WILL JUM

DISPRGH +WORD 172396
1WORD 118324
«WORD  STAHTX
1HORD  STARTY
AWORD 12§20
JHORD  JMPDIS
1HORD  FHREA *¢
+WORD
‘WORD 2

+END

THI® 18 THE | lrIALtIx n V40 p

ReGRAY NHIGK WILL
HE MORER FALb GOCA ;5 NS
P pack Yo WgR

1LoAD gTATUS REGISTER FOR NORMAL OPERATIONS
1SET POINT MODE, "NORMpL"M, oR o
JX GOORDINATE

1Y COQROINATE

18eT cuAnAeTcﬁ MOQE s

JTHEN JUMP To THE POUERPAXL LOCATION,

1T D18P Ay USERS :CHARACTERS,



SCROLLING B0/ HOOTSTRAP FOR THE GT42

no6TEaTRLg

AGAIN eer712
RLKOFF s pépfiza
cHARA g2y1828
rHECKI 2316466
COLNTR axgto?p$
nevy et7422
nISTEP 8 3173Gp0
nLiiCs s 1756846
nONE 227954
nSTOP » 1734p8
FNCCCR  @f6M3e
FFLOCP 226362
GETCKR 206564
GETSIX  0l6630
GET82 26740
GRAPHY u 174000
GTCHR 246306
GT40PC & 1)2Mp#
GTBTE @ 236257
T84 236542
1CNT 201848
INDEX  sx%202dg3
INSRTL  p@é4pe
INTY & el2ap0
INTE 3 283208
1TALL = lgdgm
k80IS & 237360
1EYT s%glonpe
1 FOUND eL6330
VINEY  w 2EQApDS
t JMPY 216726
| 0AD 216320
| G0Pg 287923
VPCFF s gloion
| JADR  s%@LOMgy
| JCKSM a%plofgy
LeJMPL 087202
t PIR eR7414
MAXX 8 201777
MINUSY & 2:08ps
NORMAL  gf6242
ORIGIN & 1é60gn
n2AA ee2176
PRESTR 26624
PRG 1A 2l1844
PRGZ gl1679
PURFAL s 0l0O%74
PYBOP 8 225646
RC11 227758
RETURN [ ¥ 351
RKVEC 207748
RPVEC Ze7778
RE s%202%3¢
RS sxel0dg8

SyMBOL TABLE

ALTMOD
BLKON
CHECK
CHECK4

CR
N1SJMP
DJNP
DL310S
DONEQ
DUMP
ERROR
FILCN
GETDL
GETS
65783
GYBUSE
GTNP
GY4@SR
GT84
WEABER
1COUNT

00al?s
[.LLEK]]
016402
816516
206206
160900
160000
175614
081430
FTH.ITS
804130
auiise
206516
004664
206772
806424
946366
172082
U46452
PBe474
802424

LITLLLLEY

P86422
222400
003400
007912

.x0080001
=X002003

P0s304
o0el06
P16532
287012
807526
075140
207100
877126
207822
216972
204377
082252
205242
987726

sx002007

001034
001562
061024
0255%2
245776
138200

=%0080900

2087640

| 887654
=xp@p002
exe8a206

SCROLLING ROt 900TSTRAP POR THE GT4p

noGYcaTeiy

SCOPE =& 1;4‘95
SCOPEG  £21438
SETLPL  gE6874
SHORTYV 8 3f48gs
STARY:  216f%g8
STATSE a 114%a8
swiTeH  glz3gs
TABLE 287568
TovEe (13247
™1 eEv63s
TYPEMA  E281%28
Teh [ 12T
T28 etidge
T3 et1244
T3¢ [43% 11
Te [{FR T
34 ei6248
woRKz sxolgepgs

ERRCRs deTECTRDY

SYMBOL TABLE

SCOPEB
SCRY
SETLP2
sP
STARTX
STKPTR
SYNON
TABQOT
TCys
TPCSR
TYPEME
148
T20
T34
T30
Y44
VTearC
.

pa2i32

sXg8p805

2dsiio

sx08g886

L]

BBg332
209366
822888
217600

BELL
BSTART
CHECKY
COREND
CRLF
e
L1
uuo%
oou!*
D28TYP
ERROR2
FILE®
GETOLY
GET8TB
‘GET84
GYCHL
GYP84
Gre

peg25e
823000
B1§e30
239000
['IELIR ]
172:70
7 2
fessbe
gngsee
Bagles
0!;179
207214
204546
peg700
gpg706
019312
D19144
Pggide

031299
=x00p004

-

" 146000

PR3v40
eayone
177776
248772
025614
o300
80774
203089
013039
2X005903
%00§007

MACY11,624 25sNOVe?3 10§59 PAGE 16-10

BLIMIT = op7008
CHAR s 100008

GHECK2  @46459
CORSTR = @gBUDe
DEV 287474
DISPRG  B4675¢

bliglS = 175018

DOCHAR 0461180
psm 8a1086
END Pa1616
(44 286254
FILLER  00iP1s
GETEXT  0p6654
ntfdﬁ ope7
GRAPRX = i,gnﬁi
6TOHP 6304
618X 846269
GTBP = 046153
6783 046232
WS8R % 177558
INCR = Ggoy0@
INSERY  @p635e
NT2 s Qo2boe
NT4 s 0p3000
TALD = 2p04p
KBDIB = 927363
LBC ax0ER00S
LFLOOP  0Qp6318
LINED = @p0004

R4 =K080004
axppooRy

HACY11:624 25sNOVal3 38159 PAGE $éwqy

Scorec
SENDIT
SETLPI
SR
STARTY
STKSRY
TAR
TACS

TERH
TPOBR

pgdess
240730
88§16
177%78
23360
iii779
eBg§223

77902
82z

-
8BS
)
A

SCOPEF  pg23i2
sETOUN  ©8642
SETUP [L1ber]
8TARY 26008
STATSA = 178008

aToP d87558
ABCNT ax8gB0Ep
APES 087863
FHPEND = 087776
FYREM Be1712
\£) 8g1Bse
124 821156
T2E 2E323¢
38 2g3e7e
3F 281333

-
-3
=

B

4 1_34
WORKS =x0pedly
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DHGTBETMEY '

“REM .
[OENTIFICATION
Tl IT I L LT Y
PROSUCY coDE! MAINDEC«11400678;8-D
PRODUCYT NAME! GTag/GT44 INSTRURTION TEST 11
DATE CREATED! NOVEMBER 1, {973
MAINTASNERT D1AgNOSTIC GROQUP
AUTHOR] RAYMOND sWOOP

COPYRIGHT (&) {973s DIGITAL EQUIPMENT CORP,, MAYNARD, MASS'|

tHis SOFTWARE fS FURNISHED T0 PURCHASER UNDER A (]eENSE FOR VUSE
ON A SINGLE cenﬁu;ER SYSTEM AND CAN BE GOPSED (WTHW chLuséou
OF DEC'S COPYRIGHT NOTICE) ONLY FOR USE IN sugn BYSTEM, EXREPT
AS MAY OTHMERWISE BE PROVIDED IN WRIIING BY OEC,

THE INFORMATION iN YHIS DOCUMENT IS 3UBJECT $0 CHANGE WITHOUT
NOTiCE AND SNOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGItAL

EQUIPMERT CORPORATSON;

0gé ASSumMES NO ReSPONSIBILITy FOR ®NE USE OR RELjABILIty OF
178 SOFTWARE ON £QUIPMENT WHICH 1§ 'NOT JUPPLIED gY OEC,



GYedp/nTadd INBTRUETION TEST 11 MAINDECLI4eDOGTB=E MACY31,924 23«NOVL?3 Spled MAGE 2
nbeTRETREL

1. ABSTRACT

mepatree

Tu:stz x¢;w$ :.:TvLocgcxfgiz :5 T:slA::aggl:Fuég'?gﬂczgah?

FOR THIS TEST TH 0 MAINTENANGE TCH wibll N D

TH!s test IS ossxsu!o 10 ?a‘* AbL rlN TxogAL Rtolsgcls AND INTERRYPT
VECTOR IN THE AL'HAGRAPHIQ!BIO! AY GONTRoL, ,

THIS PROGRAM DRES NOY TYPE,UUT QR DISPLAY ANY MEBSAGES,

THE PROGRAM WILL ONLY MALT GN AN ERROR . \

2, REQUIREMENTS
;-;:.-:;;‘ﬂ'.
2.1 EQUiPTMEN?

GTép DISPLAY SYSTEM (REF, 7, OR
GT44 DISPLAY SYSTEM

2.2 STORAGE
TH1s PROGRAM USED MEMORy LOGATIONS 2234920 CLESS THAN 4K OF MEMORY>,
3. LOABING PROCEDURE
e et LT 1 11
3.4 METHOD
PROCEDURE FOR NORMAL BINARY TARES SHoULD BE FoLLOWED,
4 STARTING PROCEDURE
eI E el LA A LA
4.1 CONTROL SWITCH SETTINGS
SWIiCH BiY 14 8 1 LOOR ON TEST
4.2 STARTING ADDRESS OR ADDRESSES
200 SUB=TEBY 1, COMPLEX LOG3C TEST <BR, NPR ANB INTERRUPT?

204 SUB.TEST 2, BABIC VISUAL DISPLAY PATTERNS
<SELECTED BY SW 0peja>

POSTTIVE HORIZONTAL LINE FROM CENTER SCREEN
NEGATIVE HORJZOBTAL LINE FROM GENTER SEREEN
POSITIVE VtﬂT{UAL LiNE FrOM CENTER SCREEN

NEGATIVE vERTICAL LINE FROM CENTER SCREEN
RECTANGLE AROUND SCREEN gDGE

OCTAGON PATIERN N R:LA??V: POINT AND 8HORY VECTOR
CHARACTER 8§7

LIGHY PEN T§ST

PO ST W T LRI
W R W .



g;ﬂz;gv-4l INSTRUETEON TEBT Il MAlNDEC-11%0DGTB"B MACYR1, 24 23=Noye?3 10188 pAgE 3
LIREEW T #Y

L OPERATING PROCEDURE

..n-m—-.-”iu'-gq--g

NONge: ON (i ST,RTgp gOTH 30 °TESTS U;Lb RUN IN THgIR NOWM,|
MANNER i FHOU OPERATOR IN ;thnrxou R 8yITCH SELECTION,

6. ERRORS

LAd L1 ]

THE PROGRAM WiLL ONLY WALT BN AR ERRoR,

THE PROGRAM OGES NOT CONTALN FACILITES FOR REPORTING
MESSAGES OR ERROR CONDITION ‘ T0 PLACE TWE PROGQRAM INTE
A lcnﬂg LoOP, REPLACE THE EHRQR HALY WITw A NOM,

SET SWITeW 314 & 3 AND DEPRERS CENT)

7, RESTRICTIONS

'-pnlgd-q-'n

BoYy SUB=tESTS DO NpT USE TPE MA NTENANCE SW)TE
IF VRi4 SCOPE, LOCATION nGS Axln (Loe, 1242 MuyT 9! CWANGED TO 1377,

8, MISBELANEOUS

.........

RepePronen®y
8.d EXECUTiON TIME

SUBSTEST 1 TAKES APPROXIMATELY 35 SECONDS,
N/A OPERAYOR INTERVENTION ONLY,

8.2 DEViCE ADDRESS PROGRAM LOCA]IONS

LOCATION 4808 EONTAINS THE 74040744 DEVICE ADORESS
LOCATION 4882 CONTAINS THE :GT4R¢GT44 INTERRUPY VECTOR,
LOCATION (@24 CONTAINS ‘rng ENNGTN INTERRUPT LEVEL,
LOEATION 1826 EONTAINS ; T48/GT84 CHARACTER S1ZE,
LOSATION 1918 CONTAINS THE T404cT44 LINE FEED 8)ig,
LOEATION 1812 CONYAINS THE (T4D4GTE4 &Y AX1S CUTOFF LOCATION,
(LOC, 4212 = 1377 IF VR34 SCOPE)
(LOC, 4212 = 1777 I VR3Y 8COPE)



3

w4 /ry=44 INgTRUCrIgN vEgr 1! MAINDEC-i4»DDGYB=B MACYS11024 25=Npya73 40188 pAGE 4

cvesTRtl

9,2

.......... -

PN PP AL Ll DALY )

sSuURTEST {

THIS SUgTESY 18 , cOMPL$X TE3T Qr THE DISPLAY STATLS,
X AX1S AND Y ANIS REGISTERS, THE PROGRAM ALSO TEATS
STORCDONEDy LIGHTPEN, TIMEeOUT AND SHIF¥.0UT INTERRUP?S

AND VECTORS, aWSO INcLUDED .ARE Tg8TS FOR MODE, LINeeTYPE,
BLINK, INSENSITY LEVELS, [3ALICs AND GOLOR CHANGE,

THE 'RESUME! <BSTEP> [NITRUGTION 1§ USED T0 SINGLE STEP THRY
tHE DISPLAY FINE, AbL DISPLAY INSTRUGTIONS ARE. TES?ED FOR
PROPER OPERATION, TESTS ARE ALBQ MADE FOR SETTING oF THE
'EDGE! FLAG, WHEN EXCEEDING ALL FOUR DISPLAY EDGES',

TESTS ARE ALSO MADE THAT INRLL' "GR!, 'LFt AND 183!

CHANGE X OR Y AX18 CORRECTLY§

SUBTEST 2

TH!S SUBTEST CANSISTS OF SEVERAL BASIC VISUAL O1BPLAY

PAYTERNS zo AJP IN THE REPAJN AND ALIGNMENT OF THErG?-‘p TERMINAL,
ONCE A PATTERN HAS BEEN SELECTED BY BN Dgepz, THE PROGRAM

MUSY BE RESTARTED T0 SELECT ANOTHER PATTERN,



Ye42/p774d INSTRUCTION TEST [I MAyNDEC=11°00GTB"B MACYL11§24 2%=NgyeT73 40188 pAgE 3
nhGTRE PEYL
VENABL ABS,AMA

.YlYLE GT-‘G/GY-44 INSTRUCT]ON TESY 1] 'AINDICO],‘IDDGT'-.
2%6 WL18Y ME,9IN,SEQ

287 INLIST HCJHO Cxd
258
274
275 [LILLE) .0
276 Qoteds @Cololp . ::t;
E;; fatonz oovose 18 THRU 776 1S FILLED WI¥H A TRAP GATCWER
285 290024 1u24
a:o 2ee0aq afz;s. LOWPWR
287 00to2e :a:a;o S:ga
00030 ' .
::g 20803 012329 +WORD  8COPEA iEMT RETURN
200 90032 002340 340
291
Tos 120 Pt i336 3;:" START
293 pot208a @a813y 0043
294 Q@284 PQ0R137 012464 JMP SYARTY
::5 [TTV].] 24080
6 o8e .
297 Qoiefe 1g2¢n¢ 68ADD} 472000 168 018PLAY n?.n;xuo cao:tll
298 eeio®z 000320 as¥cTi 320 e °";L" LA B
299 Qeloed pp0200 DSRBR) 2pe 168 DISPLAY INTERAYP I‘L L
3ao opiofs Pelole GEONSRY 46 UulllsTll (1814 (go-‘ )
ey Beiose Ppfalp cSLFidy 3o )LQNI (1] g!lt ( u:’a;N
322 Qedes2 palyyy c8YAXSY 1777 oY AK1S CuTOFP LOEATIO
303 021024 0202477 nl!tNDO 1344 :an;rr-ou? END QNARACTER
304
3¢5 eeloss un:n rusv' :nm 1PAS3 CQUNTER
o8g 1777 rS¥y
g:: ;:golg uIsZ.i pedFi  BUFPER srznlr WORD IN THE DISRLAY BUFFER
308 Qo§02¢ 013466 0BEFY) SUPFEReR 18ECOND wWoRD
329 Q23038 913472 olurzl BUFFERe4 3 TMERD Wi l
312 0eje3ec 9313472 pBUFY lu!rtntz ;!ﬂun?n uouu
31 gplgd2 0134;4 BUF4) BUPPEReLR ;r;rvn uglu
312 Jeiol4 0134 g"l BUPFER#LR I
313 ll;l:‘ :oln!s vtl v999 tnn REa,
: e
HEI A m '; 1 JOUFPER BIEE FoR 4 CHORD LENGTH>
316 dzjode 2o0p0e eN
3 4 y iltlto JLONE PEED OELTA Y 812
i IR A HIRH AT TR TR P
CY=42/ETa4¢ INSTRUCTION PEBT 11 MAINDEGLiieDOGTBeR MAGY3l.g24 99wNOVe73 10188 MAGE ¢
[ ]
nbeTRETREL
323
327 .
gn 168 ADDRESSES AND VECTORS
33 .
334 Qeie¥2 172000 oply 173000 108sp : ¢ REGIGTER
I du, paE o RGLe, |
7200 |
337 #2508y 172006 YpOSI 172886 1Y AX1S REGISTER AND GRAPHR 0T REGISTER CREAD ONLY?
38
339 Boicey Pod32e poonNE1 320 1085pLAY stop ¢DonE? VECTOR
g:e 023064 Po0322 DDONELY J22 ]
1
342 0eiols Ppo324 pYCT) 324 108SpLAY L 10HT pEN VECYOR
LP LAY L
g:i %eie?e Pov32é LPYCTLY 326 I
345 Bede?2 038 $i':vt' 33¢ polsp AY vlnlcgur ¢uxn.) EmRQR YEGTOR
g:s 084974 Pe0332 MEVTLY 332 - ) BR lnlrf-ou " veCTON
7
g" 168 INGTALIZATION RpUTIpE
49 . n
350 Beie?s 012708 e@iss2 SETUP| Hgv lnvisa! isET Up PoINTER
351 g¢eiifz 943701 ceiese MOV Gll' 1Ry
g;g alii:‘ B;:;aa 2 SETUPAY :g: Ry if)e
[ 96274 11}
354 ua!:ag 922708 g:fcsa Cup lol izlauo
355 24120 @ei372 aNe gy
356 Bei122 042708 ooBice2 Mov aou N;ona
357 Qeiids Q43704 oc01082 mov ViET,Ry
358 gei182 90310329 SETUPBY MOV la. 8)e
380 ggiide 062701 oppgoe? . ADD 2,83
360 Ceitdp Q222700 001876 onp #DBONES A4 RE
361 geiide 01372 B ONE SEYR
342 dej1d¢ #13737 o0ieLl ee1046 MOV (318 lmmu {8ET Um DELTA LF
363 @0i18%4 @g%437 oplode NEO Lreiitg INEQAY zv
364 G21180 Q242737 177000 001246 sre 8170800, FRIBE |MASK
365 @2418s 213737 oeLess o450 MoV G3¢ 'll‘ﬁ"'t 18€7 ur D!L?A GMAR
366 0eii74 003437 pelo%e NEG CHslRE {NEGATE 1T
347 @eei2Pg 04737 pei2%2 JSR PC/ROCORE gstr u- CORE slac
368 001204 042737 177008 0240%0 e #177000CHB] 2E T
Se9 poi2l2 0137;; aggm 177642 MOV nno k41 9000NE n.m DONE VECTOR
370 001230 0a% 177640 CLR ®DOPN
374 001234 013777 oeie’? 177434 MOV LPV T*nolecf iLOAD LIGH®=PEN VEETOR
372 @e31232 @0%277 177632 CLR o,
373 Qed23s 043777 dpleve 177626 MoV Tn:!!z:!#!n:vv iLOAD TIMESOUT. YECPOR
374 Qo244 020827y 177624 [14.] lfnl

375 Qes12% Qpl20y RYS ]



GYegg/nTnqd INSTRUCTION TEST 11 MAINDECe11%DDGTBeB

nhcTeg TRl

Gredg/rTnad PNETRUCT]ON

Bei2%2
Cei2se
gpd264
geiade
sei272
008274
9e32%6
[ TERLF]
aps3fe
01386
Bo33fa
[TILITY
924322
oei3as
Q2433

DbeTBETALL

397
398
399
420
4e4
42
423
L1 2]
425
426
407
428
429
410
411
412
413
414
415
416
447
s
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
#34
435

221306
284344
Pai3ve
s2i3se
2R1362

Baizae
g

[
li!’o
223308
(13T
deg4ny
[TE3 T

021432

sieds o
Ill4l4
gedade

Pei482
ge!4:4
4
g]43}
01494
gi49¢
Petabe
223484
Beiste

Peidrg

:l!l:e
245
l;!l:
gisie

eei532

[[ILIT

012737
012704
205902
262704
293200
2059114
022704
0p1371
[LLELT]
212739
222626
162704
P108137
162939
oo028y

042777
P12706
Poar3y
225037
9412704

1400
[TLIT]

ll!l?;
20024
22%877
Pela4p
2g%077
[TTILL]

ip4p0a
lgavla

bi3%ee
aazs?s

104002
il
l}:;sa
2p%302
017704
100402
P00
200424

062737
21770¢
223700
polen2
[T1I1T]
200407

22003y
l: 404
[

T}

201304
217776

i77776

2000806

020000
opine2
887776

TEST 11 MAINDEOw{{eDDGCTReB

28340

884366

179400
179454
179450

e

seien2
003022
204842

179372

so8002
177352
281036

[LICRL
280001

200004

LI

[TIVLH

1794%4

MACY11 4924 29eNOVe?S 12188 PAGE 7

JSUBROVUTINE TO DETEAMING THE §ldg OF CORC
i AND SET UP LOCATIEN S1EC WyTH $HE VALUE

DoCoREY MoV 028 0

MoV #47776.R4
. CLR Rg

ist ADD 2209000
INC RR
87 (1)
Cue #4777704RY
Nt is
144 Ry
MoV 86,984
14 (SP1*,(§p)e
LI} 220900 Ry
MoV Ry, Bl12E
suB '7710olll¢
rYs

stART :03 a34propgy

0 SITRPTR, 8P
Jan PCgLtun

] 10N

Y #37USteg, Ny

otBUSSy 3coPE
neact

LR (1)
NOP

SLr . oxpRs
NoP )
CLR synps
RESE? .

i {NCRENENT #,C, TES

. jCAMPLEX = |UFI;R LING*H

177440
801036

204836

199322

stre,  Score

i oy 3'""" 2
] 1990000 (229
Cup 33; gll
BNE s
score )
MoV OgUFtedRe
MoV osurtoSAVE:
MoV SIRf#RE
oge R2
ctPCAy MoV ODBRIR4
N 13
HALY
[]] ore

is1 ADD 29,03AVE

- ot

Bl Ge M

MOV #1,90RC
stk

1327 Up Pon NEM
18e7 up aBond

noVE to vut nlxvanNu
§° i cauATER

l

’

EN
JORCRENENY IANH co;nr
JReSCY Buss ¢

IngP TRE stcx xa
LOAD 8

lleSI LOAO!I

({354

MACYL3:42¢  20eNpVe?3  1PIS8 PAOE 8-

;#EST FOM aUSS CRRONS ON DISRLAY ADORESSES

i ON DISPLAY StaTUs
i ON OlgeLaY X REGISTER
i ON DISPLAY Y REGISTERS

BT, e e
lf?nisz' tl;gtno 'gng:nv

iYES, STARY THE DIsPLAY
ISETUP A COUNT

IERROR, SToP FLAG PAILED TC SEt

READ DIBPLAY ®

»yoso 1T IN R!HIN! aY 21

XB SPLAY PE FALLED To INCREMENY
IPROPERLY

ittn!lucb $HE BUPFER 7

fuxnatt $te® TRE D1¥PLAY
JTRY ABAIN



GTn4g/rYadqd INSTRUCTION TEST 11 MAINDEC-11#D0GTB=B MACY11,924 23eNOVA73 1pigs PAGE 9
nbGTERTPLL

447 iTESTEB By " _0AD STATUS REGISTER A"
448
449 Bei532 1pgre crey SCopE
450 Q21534 042777 172040 177260 MOV 817§040,008UF 1TALICS ENA!Ll's 1TaLlcSeR
481 Dgy542 043777 0049022 177382 MoV DBUFPODRC LOAD DJSPLAY #,C,
%2 Q2gi5% 0177%2 177300 MOV OOSR, RO READ DI"%AY lYAYUl REGISTER
483 22i5% 042700 177757 are '177797cnl MASK Y0 B
454 DeiSep 022700 000000 (114 »o, N0 ST RO
455 2031564 Dpleoy BEO ved .
456 Q1566 0002002 BLTTR fra les BIT FAILED to RESEY
487 .
4% 223573 1p4p0p (127} sCopt
459 021572 012777 1720860 177222 MoV !1’ 26D, a0BUF 1TALICS tNAlLl'; 1TALICSe)
460 B2i6Pp 213797 00§822 177244 MoV oBuE ¢eaRc LOAG DigP -0
461 Gelefs 017700 177242 MoV 'D!l.al REAQY olaouav !!Avus REGISTER
462 Qel612 Pe27%2 179787 LI 83797570 MASK 10 BIT
463 ¢el6ls 022700 ApR@20 cMP #2009 297 A8
464 gpi622 gplany 8EQ red
465 001624 OpPo0p HALT 17ALles BIT FAILED YO SET
466
467 Qci62s 1o4e0n ‘ 621 score
468 Qpi6ldg 042777 172000 177164 Mov "y Iaa.oDlUP iTAL]cS tNAOL!'O ITALICS=0
469 gR§63s ©33777 0pie22 177206 MoV OBUF #e0RC LWOAD DISPLAY
470 @edsds 0217708 177204 MOV apSA ;RO READ uzllkav cvgvus REGIFTER
471 0236%8 042702 $77757 Bic 04737570 MASK 10 8
472 Qei6%4 022700 000020 (114 828 Re TEST RO
473 ceiédp pel4ny age 104
474 Qoi682 PQpPpdp HALY frALlCS ENABLE rAlgtD To INMIBIY
s CLEARING oF [tALlcS 81t
7
477 023644 ip4pdp (4 411 scort
478 Qeie8s @412777 172002 177136 Mov ‘12!'DRlODlU? jCOLOR tNAILE!! coLon-w
479 Qeje74 043777 004022 177150 Moy DBUE $R0RC 1LOAD DISPLAY
430 Q2Y7%2 04737 212352 ISR 7,0kAYL JEXECUTE A rnooRAH DELAY
(1)
481 0217% 047788 177142 MOV~ GDSRIRD IREAD n:l!&AV $TATUS REGISTER
482 @ei7i2 Q242700 179773 aie 84777734R0O .n;sx T0 BIT 2
483 0ei7%¢ 022702 o08MERd cup [T K.L 17287 RO
424 gg!ﬁz Pplepy .14] el .
485 221724 Def240 NOP JCOLOR BT FAJLED t0 RESET
486
487
488 221736 104000 [1LT] 8Copf
489 Peirde 513771 172003 177064 MoV #1492 l@s‘.alut jCOLOR tNAlLEu; COLORsY
459 3a§7sa 7; Pge22 177i06 MoV 08UE . #0RC LOAD 018P s
491 dp3744¢ 4737 013352 JsR 7,0kAY3 JEXECUTE A PROBRAM DELAY
(1)
492 @e37% 017708 ij?ie0 Mov D3R IRE iREAD oxlr&av STATUS REGISTER
493 Q24794 042700 479773 e 8477773, R0 ‘MAlK vo Bt 2
494 801760 022700 0GeP2R4 Cne wé, A0 17287 R
LY1] Suiyia [ TIEYTY L11] ied i
496 0ei78s Pof24p NoP §CoLOR BIT FALLED t0 SET
6Tedn/srTmad INSTRUCTION FESY 11 MAINDEOeiiwDOGYBeB MACYL4 4824 2%=NoV=?3 12138 PRAGE 12
pDGTRRTREL .
498
499 22177 is4ofe c¥% scome
Sez Qei772 012779 iizﬂﬂl 177022 MoV 17 Bll.ouaur jCOLOR ENABLE2S CoLORs®
S04 Q@230fg 943777 0@ie22 177844 MOV usu +00PC {LOAD DIBPLAY r,C
%02 Boinfe 01770e i7¥e42 MOV op8AIRE IREAD nxlvxuv |TA1us REGISTER
503 0080%2 042708 179773 Bic -172 784R0 |HA:K 08
Se4 Q08036 022708 000804 Cup 04,80 L1
8¢5 Qpigd2 gplant BEO god
506 @0i024 00B242 NoP ;cohnn ENABLE FAILED To INKIBIY
ga7 JRESETYING OF cOLOnm BIY
08 ' :
gzo JYEQTEP By W 0AD CHARACTERY wQOE
190
541 228026 1pepng 111 tcept
512 20803 012777 100004 176764 Mo i:lllﬂ‘io BUF  ;LOAD LINE TYPE ENABLE ®4 AND LINE TYPE VaLUL =2
513 Qe 3036 015717 %7guﬂl %;’7‘0 MoV i lll.o BUPy
51¢ oaedodq 013777 Opte22 (11} MoV [ ug iL040 9 uptAv 948,
515 laﬂalz 217788 176776 MoV 08K RO iREAD Oi8PLAY QTATuS REGISTER
;‘6 02085 042708 477774 L3 ¢‘7z779'na IMASK 70 8173 qep
17 celpsz e23%00 desore Cup D40 jrest Ao
§18 onﬂaas RaLefy age 104 .
;19 003070 Qoladp HALY JLINE BITS 1=@ FAlLED TO RESET
29
321 Q%072 1g400p B 6¥71 scort
522 @0i074 042777 108007 176720 MOV #109007 008UP LINE TYPS ENABLE 53 LINE TYPE »3
523 008185 042777 17000 70134 MoV 9 ll'nOOBur; LOAD $T0
524 Qeiise 013777 @edlez22 3707 4 MoV ] UZOO L4 0AD n;lPL
525 Qeii%e 017788 174732 MoV D8RR tAD-D!I!%AV aTATul REGISTER
526 @29122 0427028 179774 BIC ni7‘774aau MABK 10 BITS geo
527 90212¢ 022709 dese0l Cne 3,00 TEST RO
528 022132 001404 BE® 1.4
gao 202134 ?2o0a0g MALT JLINE BITS 3P FAILED 70 SET
3g
531 deii1de 1pdele ) 618 Scorr
532 @eli% 842777 100003 176654 Moy #109209%; 00BUF LINE TYP! ENABLE 81 LINE TYPE sy
533 dpigde 042777 172080 176652 Mov $173000,008UPy JLOAD STOP
$34 022134 013777 001022 176670 MOV 0BUf #00PC LOAD nxllt LN
535 02&182 217709 176666 MOV [LLLILL RCAD DISPLAY STATUS REGISTER
836 @22166 042708 179774 BIe i;7777~.a¢ MASK 10 B{TS y=2
B37 0e8i?2 02278p oeeell Cup *3,80 TESY RO
538 02176 001401 BEO . 104 X
:39 égi2ng 0p0p%0 HaL® © JLINE BIT g FAILED To SET
49 B
§41
842 Jei282 1p4e0p [34d] SCOPE
543 2¢i2fe 012777 {00006 176640 MoV a;oqaoo.oouur JLINE TYPE ENABLE g3 LINE TYPE e2
544 222232 012777 172800 176604 MoV éraﬂon.ooiur;
8545 2ei22g 01377y B04@22 176624 MOV DAyUpeelpE 0AD DISPLAY 2,8,
546 28226 017708 176622 MoV [LELIALS , EAD DXS'§AY lTATuS REGISTER
547 Q02237 B42708 177774 . Blc '177774|RB JMASK 10 BiTS ¢-o
848 00i23s 022707 A@RE02 CuP 2K JTEST RE
549 223242 Bot140y BEO Y}

550 20:i244 00000p NALT JLINE BIT ¢ FAILED To SEY
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nbéTes”pey

LLY]
553
554
555
856
587
5358
559
LLT)

C2é24e
[13¥L] ]
LTPLD
gee284
6et272

fe2330

202332
fe833e
eee382
Qet3de
21336
028342
[TIRLIY
24392
0223%4

‘002336
oed38p
908366
Q0023%¢
fet4n2
Q048
Del4s2
el4ls
[{}ELT]

got4d2

Betaay
oeidde

Ded4te
eel4
[[IZ3)
eeise,
Peis5s2
[LIEETY
beg2522
@ei524

134000
242777
242777
013777
217700
P42700
222700
00140y
2elane

104000
212779
842777
013777
917700
242702
222700
Poiely
[L1J.LT ]

1g4p00
242777
0327

913713
017702
242790
22709
Pol4aly
[LII1]]

14008
3137;7

2177
0%:777
217700
!4;7!0
022790
Bwidﬂg
[:L.LLLT ]

104000
812777
042777
213777
g1¥700
232700
goleps
[LIT1T]

GTwdg/rTaad INSTRUCTION
nbeTEBTMLY

6es
607
[1¢:]
629
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
638
634
632
633
634
635
636
637
638
69
840
64y
842
643
644
645
846
647
648
649
659
651
682
653
684
655
656
887y

zeesds
2ed53p
BeisBe
[TELLY}
Pei592
gedsss
Bezse2
ap2544

2544
922570
aees7s
geiedy
ea26%2
222646
Boso2
[T
or2e68p

[ LT H

[T1TF]

Qo264

(111303
#2700
¢e379e
113403
de2r22
fes72¢
Beir32
92373
¢etr4p

2e2742
detv4q
get7%2
Reéree
[L13ATY
ees772
ge277s
[I2FAF]
ostong

104000
242
:1:;2;
13779
017;en
832700
03140y
LLTL1T]

;a‘sﬂl
2777
012777
243779
217700
042700
022720
Po1404
Peooee

ig400e

001484
[L.I.LLT]

104020
:11777
277
01379}
217708
242700
822700
001404
[-LLLLL)

pY-LT-1.1 ]
242777
01277
01!;7;
817700
042700
922700
Bolary
141411}

1600803
172000
2p1022
176556
177774
[-L.LLIIF]

100020
179002
201022
176542
177787
PITLTT

{00032
172000
204822
176446
177787
appale

108000

[LLIIY]

100400
172000
zeie22
176336
2080200

TESY 1!

100140
172000
sg{a22
176276
208200

102000
172000
sein22
176236
174377
goeano

103602

174377
203400

183000
i7qe08
sele22
178126
174377
202008

1624020
172000
2@1022
176062
174377
2010602

Grsal
176544
1765482
176560

(14 34
176500
176474
176844

ote2l
176434
i764!l
76450

(1221}
1;:3:0
4
17834

(1121}
176324
i;o;ai
360

SCopE
M

MAINDEG+1i»0DGTB=B

(1531
176064
176260
174308

7603 (3¢ 7]
4

iv‘gao

176242

cteri
176160
176454
176174

(34 L1]
176444

I

i (3412
17605¢
176044
176064

HaLY

MACY11,424

2109023, e08UP ‘

73222, 00BUP
Dé EOODFC ¢
®DSRYRY
#.77774(RO

300
104

#109020, 008U
#173000 00BUPY
0DBUE p00Rc

#08A RO
#L927674RP

LI L1

1. d

84092302, 00BUF

#173000,008yry

oput,e0Pc

®DSRIRD
u;yz707|no
LEVILY ]

104

“3eR000, 00BUP
" 'l'loblull
DeUE #eDRe
*DSRIRE

wyy 767.n'

LI L

104

#300100a00UF
u;? 020, 008UP3
100Pc
ODSRIRE
#20iR0

red

25eNOVe?3d

1p198  PAGE 1t

jLINE TYPE ENABLE o0 LINE TYPE )

,koan DISPLAY By,
£A0 0 artav ITATUI Reg1aTEn
.natn To8lTs (o0

.anouuo no? CHANGT Lt VALUE
JLING TYPE ENADLE tAthQ Tc LT 134
JCHANGING oF LINETYPE VALUE

FBLINK ENABLE 82 BLINK s

jL0AD OIBPLAY P,0,

{READ olup%AV tttvus REGISTER

MASK ? T3

Te8T RE

JEBLINK BIT FAILED 0 RE3ET
'

JBLINK ENABLE sl aLINK s}
jLOAD DISPLAY R,c,
IREAD OLspLAY sTATUS REGISTER
.uao« 10 8iT 3

TE8T R

JBLINK BIT PAILED ¥0 SET

FBLINK ENABLE s2 BLINK 80
{LOAD BISPLAY #,c

READ ulln AV ITATUS REGISTER
ln.:

ires?

lLlNK ENARLE PAILED TO INWIBI?
CHANGING OF TWME SLINK B]T

jLP ENABLE o1 LPwp

lLolo BISPLAY #,¢,

|ntlD STATUS .

JLIGHT PEN FLAS !tv IN ERAOR

MACYiL.f24 23eNDVII 18138 MAGE 32

L0140, 00BUF

na? ODO.nolur;
8 e

ODSReRY

028§ 4RP

194

#12320€, 00BUF
-;r!:ui.-olurx

4183408, 008Up
iy}ion.oolur;
T dddd

'1oana-voolur

évyli!.OODufs

DBUpIeORC

ona (L1

2738771Rl
L)

1ed

'1azcaa.-onur
grnlu!.oocur;

ODI;nRI
#174377¢RE
wioho,rg

104

iLP ENABLE 831 (Pag

LO‘D 0leplAY ¢

{Reao srifos’ ™'©

JLIGHT PEN FLAG SE? IN EARCR

PINTENSITY LEVEL ENABLE »3 LEVEL »p
LOAD D18pLAY p
theao o146

JREAD D %AV lYlTul REGISTER
{MASK 10 BITS 880
JTEST RO

JINTENSITY LEVEL BITS 8=30 FAlLED

JINTENSITY LEVEL ENABLE si LEVEL e7

akvo DIEP AY ¢
EAD O lltnv OTATUI REGISTER

;naax 10 8

ITEsT R

JINTENSITY LEVEL BITS 8=10 FAILED

JINTENSITY LEVEL ENABLE =} LEVEL =4

EOAD 018 LN
EAD OIB AV statys REGISTER
!HASK 10 8173 gegp
ITEST RO

JINTENSITY LEVEL BIT 48 PAILED

JINTENSITY LEVEL ENABLE »3 LEVEL »2

ukoAD BISPLAY p, &,
EAD D!!’&AV STATUS RtQ!STIR
IHASK 10 8 XV

17287 RO

JINTENSITY LEVEL BIT 9 FaAlLKD

To RESEY

To sev
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NOGTEB PL1

659
660
6é1
662
663
664
665
666
667
668
669
670
671
672
073
674
675
676
677
678
679
(1Y)
681
[1}]
683
884
685
686
687
688
489
690
691
892
693
694
695
496
697
698
699
720
ves
702
723
724

G¥e4c/n¥oqd INBTRUCTION

2ede”e
423019
Ceadye
Qdeloe4
¢eledz
223036
gelod
optods
¥e0%0

Colo%2
ghin
2
shors
:ﬁlﬂ;‘
i
siios
283112
[[2 3% 1]

gotile
Botiag
222126
008134
[ZXELT]
Be¥146
0el1%2
2od1%¢
[T1¥LT]

082162
22184
BB172
[TLELT]
[11FL1}
gelag2
geldals
Bee2az
osl224

BBl236
28%230
223286
L1
9s32%2
228296
Bod2a2
288266
pel27n

bb6TeaTPLL

714
715
716
717
718
719
722
724
722
723
724
725
726
727
728
729
73¢
731
732
733
734
735
7:@
137
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752

ge3272
208274
[ 12 kL]
FERRET]
FIERETY
228322
2p¥32¢
281332
dri3dg

@e333s

203420

gol4eaz
Co%424
082433
deledp
Boladg
903494
Boldedg
Qodang
2sleng
[TEEYF]

ig40%0
212777
22777
013777
P17700
B42700
022700
Pol4ny
[LITLY]

134000
232777
212777
213777
247700
842700
222702
21404
2008200

éadolo
127

0127;7
813777
847702
042700
022700
201404
2pla0p

14000
812777
042777
013777
217708
Be2700
p2270p
[LIYLES
[LLELD]

:zoggn
an
81277

:1;;:;
a%z;u:
022700
Bpiany
[ZTTLT]

14000
:1!777
12777
213777
917700
242720
822700
24484
28000

104000
842777
212777
813777
:¢;7§1
1
21373}
817708
242900
022782
0pi404
Podptg

104909
012779
042777
81277y
213777
Bo473Y
0173700
222700
[ YT XY
(LI L L]

102200
72020
810422

176016

174377

Pe0400

101622
730

Beie22
175752
174377
00400

4188
%;IBBB
ppia2a
179740
204777
L.LLLEL

174177
179080
201022
178644
204777
{76000

{74152
418508
28in22
179600
28iy77
124000

tesT 1!

174129
172000
091022
175534
284777
p52008

4108
i;l!ll
8081022
gig34e
iy4ary
Be4022
178482
28i777
eI

12!"'

1793y2
soi2%2

Gy201 sCopl
176024 MoV -1aaaaz..oaur JINTENSITY LEVEL ENABLE e3 LEVEL »y
176002 Mov 732008, 008UFy
176020 MoV oBiireohc iL0AD DI8PLAY p.C,
MOV #0SR RO ktan o |r§Av 2TATUS REGISTER
8lC. y s77.ao !HA!K 10 8{TS a=yp
(11 nia JTEST RO
(14 1eé
HALT JINTENSITY LEVEL BIT 8 FAILED
6211 3Copt
178542 MOV axa;oan.oonur JINTENSITY LEVEL ENABLE «2 LEVEL #7
785734 MOV 73028, 00BUP
75754 M Diu ye0pc :kotn DISPLAY pyC,
MOV oua IR? 2AD OISPLAY STATUS REGISTER
LI 74377,R0 ;nalx TO eI78 geyp
-V TNt Ao
[[4] X1
HaL? JINTENSITY LEVEL ENABLE FAILED TO INWIBIT
_ JINTENSITY LEVEL CHANGE
iGRAPHRLOT INCREMEN] REQISTER TEgY
6tR21  scoPE X .
1;9574 MoV #174100,008UF  iL0AD GRAPUPLOY® QOUNTER
17:’;' :gv 5%’ ::'[;DIU'& TART DIgpLAY
178740 v uk te0p
MOV oXRES, R ;‘gao INOREMENY REaISTER
alc s;vz7 R iMABK 70 BITS {3aip
CMp #0,R0
[ 14] X1} .
HALT IGRAPNRLOT REGISTER IN ERRCR
cte3l  Score o
178630 ov '1"177a00lur jLOAD GRAPMPLO? COUNTER
178624 MoV #17§020,008Ur4
178444 MOV DBUE #008¢ FBTARY DISALAY
Moy oxp I.l' R!AD ;NGR’MSN? REGISTER
L] #4777,R naln BITS (9xyp
(14 #ip4000,R0
L1} ied
HALY JGRAPHPLOT REGISTER IN ERROR
ctz4)  Score ) .
;!5" MoV #1764152,000UF  jLOAD GRAPUPLOY GOUNTER
b b
17%¢ v
Moy XPRS, R tnn !NG::HSNQ u:uxsr:n
”e 91977 A IMABK 10 81T
CMp L3 ] "'aul
[ 14] rod i
HALT iGRAPHPLOT REGISTER IN ERRCR
MAINDEG={{=D0GYBeD MACY1g 1824 28NOVR?3  4P180 PABE 34
o251  Scoer R
175826 MoV #{741257008UF  jLOAD GRAREPLOY GOUNTER
179534 MoV #473000008UFy
17asle R "I:S'tﬁéétn‘ﬁ, caisre
' : R . STER
a0 #3777, :nttx 10 a!rg
oM asa'lwola
Bto "
HALT JGRAPHPLOT REGISTER IN ERRCR
ct261 :cen: oooter | .
8454 0 0040 JLOAD GRAPEPLOY COUNTER WITH ©
%;!:ll MoV -iliil']|°|uf;
178479 MOV |:TARY DIgplAY
Jsh - XCOUTE A PROGRAM DELAY
33!43‘ Mov n;, -77voo-ur 1L0AD auununuov NO ENABLE
178492 MOV Iu [!] 1STARY D k
Moy - 4 " % 0 !Nen:u:nv REGISTeR
810 y‘7". ‘!NA'K 10 8178 4535
gE; ~ BARE THEY RQUAL 9
"
HALT ;alAIuILOY REGISTER oMANGEL W]THOUT
THE ENABLE BEING SrY
FEST THAY YHE X podliTlon RRGISTER CAN BE LgADED CoRRECTLY
!ulxﬂo GRAPHPLOT X 0
cf871  ScoeE
179370 MOV -;z 200, 008UF ou xnr:n:x?v = SET GRAPHPLOT X MopE
179364 MoV ; 2,908UF3 na
179360 MOV 'i p
179376 LI YAIT fut DISALAY

JSR ngAv
MOV oxnps ]
Cup -zlli.l
Bgo o4
NALY iX POSITION REGISTER FAILEC 70 LOAD
IPROPERLY USING GRAPMPLOT X MOpE

XECUTE A PROGRAM DELAY

it
{ ] !‘
-gn-oluru ke
£
JREAG x PO8ITiON
)
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nbGTEATPLL

754

785 JPEST THAY TWE X poyiTigy REGISTER CAN OF LOADED CoRRECTLY
756 JUSING GRAPWPLOT X
7%7 .
7 4 281 scort
733 Batere 392990 120000 t73sse SHast ISV wizgeee,eoeur oM INTENSITY « SET GRAPK PLOT X WooE
760 ¢R¥S8g 02777 088525 ;i MoV 5;!"°|U'i '3!‘ PosyT
761 Q03512 0% 5777 172050 1 $3 2 MoV 8173000, 008Up2 lL0‘° STATUS R!2‘89ta Ar §T0P
762 QJe8%52p mm 201822 179324 MoV nsuumc jL0AD THE BISPLAY p,C,
763 983536 004737 0Oy9340 JSR 7,0kA CXECUTE A PROGRAM OELAY
764 @ael532 @i7y0p 179320 MoV m l IRp ntao X POSITION
765 lz:;:e ga:7:a 200525 SE; '9: nlﬂ
766 @8d542 0oi404 e
@e8544 D000 HALY X POSETION REGISTER PAILEC YO LaAD
AR AR ST
89
770 i$EST TRAT THE Y po lTlgN REGISTER CAy BC LoAOED CoRRECTLY
771 JUSING GRAPWALOT v RODE
772
773 QgY54s 14000 cte9t  Scort
774 Q015% 01277y 120000 {79344 MOV -;. 080 700BUP kou xnrcu;xtv « SET GRAPHRLOT Y
775 @od%%¢ c,an; ;1253 179240 MoV 05282, 0080r POSIYION
776 aa:s:a 01277 2004 17:3:4 :g; .Loao =1=7g '=:o sQ(: Ay 3700
777 08532 013777 o@iee2 178252 UL
778 Gllcl: ato;a; gg;;an Jar 7,0 v ltcu?c A PROGRAM DELAY
779 aplése pivjes 179289 MoV oYRgs, R i v position
;oa ua:e:a :z:7:n seia%2 2:; 'f:""
o1 o164 P2i40y '
782 @golele Podad HALY y mogivion RgaisTeR 'HLW T0 LOAD
7,§ ¢ Pofiobe !paovtngv USING GRAPHPLOY Y MODE
784
GYnde/RTndd tnlvkucr!ou te87 11 MAINDEBWii=00GTB=B MACYIALBR4- 2TwNBVRTI  4PiB8  RAOE 16
nBeTEETRPL1
786
787 JTEST THAT THE Y o'lrlnu REGISTER CAN BC LOADED CoRRECTLY
7e8 |ul|Nc GRAPHPLOY ¥
789
790 2eledp 1p4o0p c#3a1  scorr
791 Beled2 0127; 124080 179172 MoV ~¢zt'noulootuv ;Loﬂ luvtu’va -« SET GRAPNPLOT Y MODE
792 @geléla 0427 ; 202525 173166 MoV 3384 1134
793 PBY6de P12777 172000 173162 MoV ﬂz!!'li‘QOCUPZ LOAD STATUS RIG!‘?:R Ay SY0P
94 ggléde p13777 pgleR2 178202 mov tonu THE B18PLAY myg,
95 J06%2 004739 012348 ISR XCOUTE A PROARAN DE_AY
796 00Y68¢ 047707 175176 MOV l?l!'ol' §READ ¥ POSITION
797 c¢gt6d2 p227pp ope328 : cMP BERe R 1
798 0026808 0p1404 8Ep e ]
799 22067y 2oPolp HALT jY POSITION REGIBTER rAlLﬁn T0 LoaD
8eo JPROPERLY USING BRAPHPLODT 'Y MOBE
8rt
[14] JTEST AT TuE X w Y POI TION REGISTERS CAy RE _0ADED CORRECT,Y
ar3 , SING G'APHELOT X ¢ gé i bl .
804 EST FOR PROPER SCLECTION OF X AND Y REGISTERS
aes .
826 903672 ipéofy ) ot311  sceer
87 [Be674 812777 4122000 4175420 MoV 1403002 000U LOW INTENSITY = SgT GRARWPLOT X MopE
828 EB’?': 0121;7 00¢23¢ 79114 MoV #1930,908UF¢ 8ET X POSITION
405 0pi715 012797 126080 i783i8 MOV ' olupa ::7 3ua»gp#ov Y MaOE
819 603716 012777 004432 179104 MoV ﬂ;oi vrs
844 aa;vgq 013177 172000 ;;,ll MoV 3 l'l(.OlU'Q Loau $TAT l nu 13¢ER Ay §T0P
812 Re¥7 213777 004022 !stz MoV oBug ¢ vo e - Y PiCy
813 u¢a74¢ 004739 012340 J§R 7,0 v xtGUTE o RAM QELAY
814 Q88744 947708 178406 MoV axn 3R READ X lollTlON
815 @799 022709 201234 L 01334,
816 228734 Qg1402 [ 1] eh
817 281796 Qolone NALT iGRAPHRLOT X MBOR PAILED T¢ IEL!GY
:18 203768p 030406 L]} 6Ty 1X POSITION PRAOPERLY
19 R
820 Re¥782 017788 178972 } MOV oYRps, Rg READ v POSITION
821 Q20764 022708 oeied2 CMP 83432,R09
822 @8¥772 Poi4fy [[{- ]} rod
823 gelr74 opoeng HALY Y POSITION REGISTER 'AlLi: 70 L0AD
824 rnortn;v USING GRAPWPLOT 'Y MODE

825
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nb6TRATPL1
827
428 JTEST THATY THE Xwy pOSITION REGISTERS CAN BE RESEY
829 JUSING POINT DATA MGOE,
83p
831 @B¥77¢ 1g4aPe 6¥321  Scope
832 @240fp 12777 116280 417%014 Mov maouuonur LOW xNY!NslTV = POINT MODE
833 08400¢ 0C2%277 179042 CLR epayr CLEAR X PESITION
834 gplgl2 gp5p77 17%g4 CLR *psyF CLEAR Y POSITION
835 iouso 212777 17!053 175004 MoV #178080,00ByUr3 SAD x'rATus "A" a!ﬂs'rno $T0p
836 €404 013777 001022 1790820 Hsv OBUE reOPC LOAD DISPLAY
837 004g32 004737 012340 JSR 7,0kAY EXECUTE A !lounn OELAY
838 0gdpls 17700 175014 Mov *XpRS,HQ READ x pQglTiON
819 @p4o82 Po14P2 L] 196 WAS it 97
sdg Dedgd¢ povpop HALT X POSITION REGISTER FAILEC TO ReSET
841 02d04s DoP4aP4 R (34 1] unuc POINT DATA woODE
842
843 Dedgls 217708 175004 MoV *Ymg3,RY READ Y posiTlan
Ba4 Boi094 Ppiledy 14 1.4 WAS 1Y 87
845 02gle% 2erpop Hal? Yy POSITION REGISTER PAILBC TO RESET
B4s USING POINT DATA MODE
847
B48 JtEST THAY THE XeY PpOSITION REGIATERS cAN 8E SET
849 IUHNG POINT DATA MGOE,
850
8%1 Qoipgdp 1p4p0p cf331  Score
852 Qolos2 242777 {ieedd 4174732 Mov 9144000, 008UF LOW wrtNuTv = POINT MOOE
833 24073 042777 084777 174726 MOV -1*7 7.Ogaur1 $ET X v t
854 0427¢ 012777 01777 174722 MOV 84717,008yr2 SET Y
855 @04104 042777 172080 174716 M #475000,008Ur3 {LOAD "uuo A nnufn. stop
8%¢ @pd1%2 013777 0@{e22 174732 MoV unu (1111 LOAD DIBRLAY .G,
857 Qoii2p @0473Y 042348 Jsr .BB Y EXECUTE A mmn oeLaY
8356 0pd124 047702 174726 MoV *xp l:ﬂl nm x n
839 Qoiids 022700 08777 cnP #1777,8§ WAS
860 Qpl134 Pplap2 8go 106
861 Q0413¢ PoBadp HALY X nollﬂoz REGISTER ruLit TO sev
862 Bodidp Pplals [ 1] Gryg USING POINT DAYA MODE
863 .
864 Po4132 B17708 174742 MoV ovpgl.no READ ; pogl!lau
845 gpiids 022708 204777 CNP #1777,8§ Was 114
866 Qdphi%2 pplany [11]
867 @ehi%¢ Opoarp HALY Y POSITION REGISTER FAILEC TO seY
(11] " UBING POINT DATA MODE
869
g;;::g";“ INNTRUCTION PEST 11 MAINDEGS{svDDGTRes MAGY1L .24 e!-chau 10188 PAGE 38
871
872 itEST TRAT TWE Xmy Sumon REGISTERS CAN BE L8ADED CORRECTLY
:;3 JUSING POINT DATA MGD
4
:;5 2”1‘2‘ :mxaa 20 3 st3ar :“3" 292, 008U T b
6 2e818p ©42777 1ige 4634 0 [£¥Y LI 0N INTENSITY = POINT MOQE
877 #2118 P12777 #8i2%2 i;uu MoV l%ﬂ 2,0080r3 %n )‘( POSITION
878 084174 0312777 881292 174624 Moy #3202, 008yF2 SET Y pOSITION
879 ©9842% 012777 1720008 174420 Mov #174000,00BUFY jL0AD STATUS REGIS$ER 4, STOP
882 Qpd2ig 013777 01022 174634 MoV 0By MDPc
B8y g2t Po47%3y 243340 JsR 7,0hAY cx:cuvt nuouun DELAY
882 pel222 017708 174630 MoV ok 8,R READ X POSITION
883 Qpd2ns 022787 001252 cHP "2 3 R
884 Dp4232 0ple02 ) L14] *6
885 4234 0Op0a0e HALT i% POSITION REAISTER FAILBC
Bes 2ea23s 200408 LL Gryy JUSING POINT DATA MODE
8 N
888 secane 017708 174614 MoV PYRQS, AP READ ¥ POSITION
889 Qed2d4 022700 B@{252 cMP #12382,R¢
850 Q04290 0Qoi40y BEp 194
891 #4292 Dolprp HAL? Y POSITION REAISTER FAlLEC
:3§ USING POINT DATA MODE
894 PTEST THAT THE Xey rol T10N REGSTERS CAN B _GADED CORRECTLY
::5 JUSING POINT DATA MBOE h ! e L
6
e SR B e srase RV speenieon f
6 012777 {16088 174336 < #144000,00BUF ON INTENSITY = PRINT MOOE
899 Qpd284 012777 280523 174832 MoV aég #o08UrE :n i PDMT o o
920 004272 012777 eeps528 174526 Mov #3389008,r2 sET
9e4 o438 012777 4172000 174822 MoV #17020 1 00BUPS  §LOAD sh‘us REGISYER A4y STOP
922 0043Ps 013777 0@ie22 174836 L")} OsY! "Wc
::f g::?:; S:;;:: :;::;: ,‘,33 Zx.‘-‘ ,V" ;xtgun.s :;onun DELAY
[ X 8
905 Bed324 022789 o0852% oMp T " ek
:g; g::ggo :aun :tu )
2 Opogep ALY iX POSITION REGISTER FAILEC
ggg 204334 000406 L] GTap 1usinG PoINT DATA MODE t
810 004335 017708 174346 MoV oypps, ng READ ¥ POSITION
914 gn‘“a 0227088 o80825 [1i1d l9| .u
912 Q043235 Dpi4ng (14 ]
913 @ed38%g 2aoa0e HAL? Y POSITION REGISTER FAILEC
914 'USING POINT DATA MODE

915



Gyv4e/ry=44 INSTRYCTION
nBGTRATALL

917

918

919

920 )

921 0ed4332 1igdole

922 2043%4 012777

923 @04362 042777
924 024370 012777

925 004376 012777

926 @044%4 033777

927 Qedai2 084737

928 @gddle 017700
929 004422 022700

930 Q04428 201402

931 Be443p o202
32 ged432 pppang

934 a0d4dq 017700
935 @od4dp 022709
936 g@edada Qplapy
937 Qg44ds Q200000

G¥eag/aT=4d INETRUCTION
pbGTRETRLY

941

942

943

944 ]

948 Qoi49p 104p00

946 Qoh4ad2 013702

947 Qo44%s 042720
48 Q94462 0p%p%

994 ggiB%ee 1377
[L1] l54934 lodrS;

937 (Qo4s%a 247700
958 Bo4524 022700
959 au'iag [T32Y ]

gas82 Oocenp
961 DB24334 200406

963 Qodsds 2{7700
964 Q24582 P22700
965 DeisSde p2plect
96s @2d5%3 0a0p0s

72 Q24592 ioép0p
973 024594 043788
974 24560 042778
975 gglsld 20%a2p

6 Q01386 203920
977 204573 281272
978 Bed5%¢ 1272
979 @ededp 012720
98p gedems 02427 p
981 @olssg p13777
982 Q04636 .Bad7Yy

984 Qp4622 PR17708
985 UPd63e 022708
986 ga‘ﬂa polan?

24634 QoR00p
988 B2463s Q02406

92 Qeas4p 247782
991 Qodedq 022700
992 0gi6% 0piaedy
993 e€gds92 Oolerp

vEgy I1 MAINDEC-44°DDGTB"B MACY3ii1424 23=Noy=73 419198 PAGE 39

FYEST THAT THE X=y posiTioN REGIgTERS CAN AE LoADED CQRRECTLY
jUSING POINT DATA MEDE

c1361  Score

116080 174440 MOV ﬁzl""tobiut jLow XNY!NI!TV = POINT MODE
280000 174434 MoV 93,908VF 5 JSET X POSITION
001777 174438 MQV #1777,0080r2 )8ET ¥ rosgr;o
172000 174424 mov #17§000,00BUF3 jLOAD STATUS REGISYER Ay STOP
081022 174440 MoV Dau .norc
212340 J e 7,0bA JEXECUTE A PROGRAM DELAY
174434 MoV Oxp l.ni JREAD X pQsiTION
200000 cuP #9,R0
BEO 104
HALY jXPOSITION REAISTER FAlLEL
R 613y JUSING POINT DaTa MOOE
174420 MoV ’V!g!ol! {READ ¥ poaliTigN
00i777 3;3 017 L]} i
HALT gv #081TION REGISTER FAILEC
JUBING POINT DATA MODE
TEST I! MAINDEGaig¥DOGTBeB MACY1aef24 20eNOVe?3 401880 RAGE 22

jEST THAT LoNS VECIOR MoOE INCREMENTS X AND Y AXlg pROPERLY

cOuN? 1

ct371  scome
ooie22 : MoV BURIRD
116080 MoV 8144000, (03¢ LOAD "BOJNT MOOE"

GLR (’;o CLEAR x klll

. CLA CLEAR Y AxlS
iis000 MoV S1400084(F)¢ LOAD "Louo Vterol Mooe"
epeeel MoV ls, Ble rnzs:v "DILTA X Axis®
[TICL MoV 0,00 TA Y Axls"
i7geed Moy L33 IOII(I3 toan nu!l AY §r0p"

1) .:2 17433 MoV °!U vobnc LOAD THE BIBPLAY p
018348 Jan  7,kAY ERECuTE A ARoORAM DELAY
174332 MOy oxPRy, ri jREA ; x;‘

000004 cMP LIV 1 nw 1¥ INEREMENT 8Y 4
R NO1 INGRENENT X A
ALY [}
' oy SNa VEesaR Rane FiTLe0
174316 MoV Ovnaianl Ax}g
sa0001 cNP o!o lT INGREMENT Y 3
Bge ..4 Yes
HALT Noa INCREWENT Y Axls BY
LONG VECTAR MOOK PAILED
jPEST THAT _ONO VECIOR MODE DECREMENT X ANB Y AX1S PRORERLY
JCOUNT ¢
gfisl  scoer
891022 MoV DUUEORI
iiea00 Moy o;sgoiivtlaa LOAD "ROINT MODE"
gt: :=; CL:AN X Axx!
iisene mov ‘tﬂl'll,(llt LOAD "Lonu v:utun mope"
s2sa0l MoV n}o PRESE? "OpLTA X Axis"
ogclas MoV a 114 pRESE? "OELXA Y Axis"
179000 Moy (34 illaca: LOAD "DiSRLAY STOp"
ggig22 174234 MoV oaul ye0Pc LOAD THE BISPLAY P.C,
01134 Jsr 7,0RAY EXECUTE A PROGRAM DELAY
174232 LY oxPpS, RO READ x AX} :
°01777 oM #3977, Ry D10 1t OEGREMEN? pY 3
[ 14] veb YES
HALY Nou DEGREMENT X AxlS BY
[ 1] [1}]] LONG VECTOR MODE PAlLED
174244 Mov oYRQS, Ry READ ¥ AXIS
894777 cup '1717 1] DI0 1T DEBREMENT Y
8Ep reod Yes .
HALY - NO, DECREMENT Y AxlSs 8Y
LONG VECTOR MODE PAlLED




CTnge/rY=qa INSTRUCTION

NbGTERTALL

996
957

GYegz/rTaqe SNETRUCTION
nBeTRE s

1032
1233
1034
1935
1836
10837
1038
1g39
1p4e
1041
1842
1843
1pd4
1045
1046

1g4y

1248

2846%4
8469
224682

Ba468¢
[LIXYT]
084674
20479
cal1ig
24704
§8:71
971
Oo:;;a
I
[ 1134 F)
22473
Rod 74y
[ TERLT]
204744

004744
204792
204794
ogly3g
224762

Beizaz
o247484
Bod74s

1

204772
- T1hADY
%2477
peton2

[T H L
[ }]]

0etode
oetes?

L I1FIT)
geterr
209074
222076
22210

228492
20%1%4
cetite
[LLEEY)

104000
212703
By270a4

104002
213702
0157;!
2e°020
02%020
P12720
g;sa!
1842
Pi272¢
813771
24737

017709
020402
golam2
[TIT1r)
P04ty

217709
P2040p
Raga0p
[ TTLLL)
Pp0403

[ LFLLY
2o5303
dpi34p

104080
012703
242704
P12708

ip4p0p
213708
242729
20%02p
2a%020
212720
210%2¢
LAULiT]
912919
013277
0473y
217708
028402
Pplenp
[L1T1X]
Polat2
217780
020420
2pla02
[ITTIT.T]
000404

25208
225304
[T1ET]
Ppizy

TEST Il MAINDEC:44¢D0GTB=B

2ei777
200001

0910822
116000

110000
172008

opla22 174124
212342

174120

174106

JYEST THAT LONG

1COUNT pegnyy

[ L]

G394,

$Copf
MoV
Mov
Scorr

MOV
MoV

TEST 11 MAINDEE.{iwDDGTRaB

222000
204777
s20001

sein22
{16089

1ipoee
i72008

004022 174084
018340

{74000

173766

J3E8Y THAY LONG

JOOUNY £77%ap

(1111}

ctega,

Scome
MoV
Mov
MoV

aCopt
MoV
MoV
[
Hbv
MoV
MOV
MoV
MoV
Jse

MACY111 824

29°NOVa?73 10188 MAGE 2y

VECIOR NoOE INCREMENT X ANS Y AKIS PROPERLY

#1717,RY
[ 2Y1.L]

DBUE ¢+RP
:;; 200, (8)e

1]
(B)e

'11""1(')0
R4,

ne! l;:

#178800(0)y
OsufsoDPe
7,0LAY
*XPR3,RE
R‘ng'

106

Grep
.Y’g‘l.'
R4 02

196

Greap

R4

R3

GTIA

jseY um A eouu!sl
IPRESEY THE CONPARED VALUE

SET Up RO

LOAD "POINT MODE"

CLEAR X AX1S

CLEAR ¥ Axis

LOAD "LON8 VEETOR MopE"
PRESE "DEL?A X Axjs"
PRESEY "DELTA Y Axis®

iL0OAD YHE BISPLAY p,c,
JEXECUYE A PROGRAN DELAY

READ X Ax!a ‘
ARE THEY gQUAL?

ves
NOs INOREMENT X Axls via
LONG VECTSR MoDE PATLED

READ y Axlg
ARE THEY EOUAL?
ves

NO, INGREMENT Y AxlS via
LONG VECTOR MoDE PAI_ED

INCREMENT EXPECTED yALUE
FINISWED?
NOo TEST MORE DATa

MACY1lig2¢ 29aNOVa?3 SEise  MAGE 22

VECTOR NODL DECREMENTS X AND Y AXIg PROPERLY

2009,y
.i,17"l
#20g01,08
OpUFiRD
#1440002,(0)e
(9)e

(gre

"13""0("'
R" e

seidoen; o
niu ioo,é ?
7,0bAY

OXmpSine
Rddg!

*b

GTay
0vnilalﬂ
R4, N2
106

Grag

RS
Re

R3
< GrepA

j3CT UM A ROUN®ER
IPRESET THE CONPARED VALUE

SET UP RP
LOAD "ROINT MOODE"
CLEAR X Ax1S

Ebsta Y Ax1S

AD "_LON8 VEETOR MopE"
PRESEY "OPLTA X Axls"
PRESEY "DR,TA Y Axls"

iLOAD THE BISPLAY p,c,
JEXECUTE A PROGAAM DELAY

READ x Axls

ARE THEY £OVAL?

M3 DECREMENT X Ax! !

NO¢ MEN Axls via
LONG v:c?gk MoDE FAlLED

READ v AXis
ARE THEY £QUALY
ves

NO+ DECREMENT Y Ax]S Via
LONG VECTOR MaOR FAILED

INCREMENT "UEETA xeyn
DECREMENT EXPECTED vaLyE
FINISNED?

NO+ TEST NORE DATa




GTm4n/nTmaé INSTRUCTION TEST 1l MAINDEC-44~D0GTB=B MACY11:1§24 25+NOVe73 42188 PAGE 23
nhGTRETRLL

ig70 JTEST THAT X AND Y aSS INCREMEN®S PROPERLY
1874 iu51N$ SHORY VECTQR MODE
1272 ‘ §COUN
127
1073 got112 1p4enle GY4L) :gevt P— ser
' 213708 201022

i§3§ :esﬁ; 012720 1i§ao¢ MoV 8344000, (000 LO0AD "st'r POINT MODE"
1877 @e%124 0pS02¢ CLR gy CLEAR X Ax1S
1278 ¢e%¥12¢ Qo%028 -CLR (oye CLEAR Y Ax} "
1g79 Qe%13p 12729 1péee? MoV #1000, (0)e LOAD "SET suon VECTOR MOCE
1802 ©Q0%134 032729 000201 MoV :Z;t‘::lo" PRESCY "DELTA X AND DELTA Al
1281 PB@%i4p @1271p 172008 MoV 1 't
1082 00%144 013377 201022 173700 MOV oBUF1e0PC jLOAD THT DI3PLAY ¢
1983 02%1%2 Q04737 012342 var 7,0bAY JEXECUTE A Fﬂoonan OeLAY
1084
1085 @e%18¢ 017782 173674 MoV OxppS,RE READ X AX{S
1086 u;;:a oziwa [1.LTT S:: '1680 All ?uu !BUAL'
1ga? 186 402 e :
1%53 %!115 Sguu HALT u ‘ X Axlg FAILED UsiInG
1089 ©0°172 020406 aR Greg uonf v!c OR NODE
1g9¢
1061 @0%174 017700 173668 Mov oypps,na READ Y AX)S
1092 u!z;o =zz7u 0900PY gg: 't:! A:t Tu!'l POUALY
@93 @e! 2140 '
aoi u!gs: u:;ug HALY NO INGREMENT ¥ AXIS FAILEC
1295 USING SMORT VECTOR MODE
i%’:? JPEST THAY .X AND Y AX]S DEOREMEN® pROPERLY
1298 JUBING SHOR? VEGTOR MOOE
1099 JCOUNT 1
1100
1124 uzg:a ;p;au 1022 (A L1]] :gspz . -
112 @e%2i2 21370 ooie [} i
1123 003216 012730 116800 MoV #144000 (D) e 1L0AD ult? POXNY MoDE"
11p4 @8p%222 @302 CLR (ghe chuR x Axl
1105 009224 @0%02¢ CLR (o) ‘% { R
11¢6 ¢@%22s 0127290 106000 MOV N104800, (03¢ 1LOAD "SIT WORY VECYOR MOCE
iie7 ge%232 212729 pR0304 MoV #20904, 40} JPRESE? "DELTA X AND OELTA Y"
118 Q08236 Q2127ip 172000 MoV #i74002,(0) ] )
1109 89242 013777 001622 173602 MOy DBUF ¢ 0DPC koA zu: BISPLAY #C
1110 08%2%2 ©@24737 042340 s 7,0RAY JEXECUYE A PROGRAM DELAY
1144 ) X
1112 00%2%¢ Q47700 4173576 MoV Pxpgs RO JREAD X Ax‘
1113 :O:Z‘l 022708 0041777 : g:; n::‘7,l0 ves € TWEY RQUAL?

4 Bo%204 Q0iel "
1113 oeizes sevare HALT I8 oecnenent x axis raruio vatwG
1116 20%273 000404 L1} Grey JSHORY VECPOR MODE
1117
1118 0@%272 047703 173562 MoV 'Yigl.lt §READ v AX1S
1119 !a'z?s 222703 904777 Cue #7170 |Aat THEY EQUALY
112¢ Q%302 Polent nee red |v s
1121 00%3%4 @o0p%p : MAL? INO OEGREMENT ¥ AXYS FAILEC
1122 ' JUSING SHORT VEGTOR MODE

g;a:s/rvi;‘ INSTRUCTION TEST 11 MAINDEC.i1=0DDGTB«B MAGYAL,q24 2%NoVard 4pi%a PAGE 24
n aTp

1124 )
1125 JPEST THAT X AND Y AX13 INCREMENY :PROPERLY
1126 {UBING SNORY VECTOR MOODR
1129 JCOUNT pery
1328
1129 2%3% 1o4882 i ct431  8Copk
133 0e%33p 212783 eeda?? MOV #7783 jSET UR A COYNT LOGATION
1131 28 3%4 842792 000021 Moy ci;ﬂa 1967 Ur TH: oomm LOGATION
ﬁgz 20433 012504 goo20l MoV U ITYLLEE J8ET UP PORLTA X

3
1134 009334 1p4082 scort
1135 00%3%s 043700 oeie22 (3L Y] Hov OBUEsRR 2T Up RE
1436 0283332 P42798 4ie003 | u; 290 (P3e LOAD "SET POINT QATA MODE"
1137 %335 ggSalp eu SLHR X Axu
1438 @@%34p uuu SLr n a
1139 Be33ez 012720 104200 MoV -u ul.un L0AD "!t'r $ on VECTOR MOCE"
114p 83346 01042p MoV PRESE? "DELTA X AND DELTA Y"
1441 Q0%3%0 042710 4172000 . MoV Ou l!héﬂ
1342 20%3%4. 043777 @@1@22 4173470 Moy OBUE s 00P jLOAD THE BISPLAY P(C,
ﬁ:s 288362 Q04737 012340 ) s 7,0hAY JEXECUTE A PROGRAM DELAY

4
1845 208345 017708 173464 Mov .ng!.RO READ X PoSITIoN
1146 @0%3%2 020202 (14 ARE TWEY EQUAL
1147 yp%374 Qalep2 [14] nl ves
1148 unu LYTLiT] HALT mcun!nt X AX]S PAILED UBING
i:;v 228490 0pB413 L1 327 BHORY VECYOR MODE

k30 . -

1431 00%4M2 217788 173452 . MOV ’Ylg'o" READ ¥ POSITION
1352 Q0%48s 020209 Cue An: TWEY BQUAL ¢
1453 sQSCIa 0oi4n2 14 .0‘
118 2%432 Qofofp HALT INGRIMtNT Y AX}S PALLED YSING
ii;: 9e%4t4 200403 BR GTag SHORT VECYOR MODE
1197 Q@%41¢ 02704 000201 ADD #2031R4 ADD DELTA X=Y
1158 (@0%422 %202 INC R2 xncnxutNT EXPECTED VALVE
1159 223424 00837y oEe Ry DECREMENT GOUNT, PINISHED?
i16¢ 08426 2g1337 BNE GT4FA N0, TEST MORE DATA

0



GYedP/rT=44 INSTRUCTION

hoGTeR P11

1162
1163
1164
1368
1366
1167
1468
1169
1470

G¥-40/nT44 INSTRUCTION

209439
085432
982436
o442

90%44g
2e%4%p
aa;A:o
Bet4

|¢!4ag
oet40s
det4?y
02472
22476
[TIE LN

¢etsie
008534
ge¥5%s
208320
ep8sag

205524

ga;sug
[13]
g5533
28534

208540
222544
088546
99259,

DBAGTRETPEY

1204
1202
1203
12¢4
1205
1206
1227
1208
i2e9
1212
1311
1212
1213
1214
1215
1216
1217
1218
1219
1229
1221
1222
1223
1224
1225
1226
1227
1e28
1229
123¢p
1231
1232
1233
1234
1235
1236
1237

2235%2
209534
[TEELT)
595504

29566
22857
355514

[LLLE]
30%6d¢
ge%et2

'ELEE TS
222632
Bo%eds
2eteldp
62%632

Bo%634
2a%e4p
208644
Ba%6ds

gete%g
Beten2
[.I1rL S
gp!élz
2%664
[LALLTY
we?672
Qess7¢
Bot7e2
et710

208754

eet730

fet732
222736
ge®742
Bet74¢

104000
212703
042702
212904

104000
013700
01§7§n
293020
22%020
812720
e

12740
213777
284737

217702
020200
Ppl4n2
[TIILT]
P43

247700
020209
201422
Posody
Bp04rs

B62704
095302
205303
221337

14008
213708
0137;0
203020
228030
012728

234737

217709
222709
2g1402
[TITIT]
000408

217700
822708
021404
Solape

ig4p00
213700
515750
2p302g
208020
';g7§|
P1292p
012740
213777
Po473y

217708
222700
golsn2
[LLLLY]
[2121.1)

017708
922708
2plang
[LTTLL]

TEST Il MAINDECA44#DDGTB=B

[.LLLYaA
204777
020391

981022
116000

106000

172000

091022 173346
842349

173342

173330

292204

MACYL31g2¢

2%=NOVe?3  108)88 PAGE 2%

JTEST THAT X AND Y AX]S DECREMENY PROPER,Y
1USING SHORY VECTOR MOOR
JCOUNT 7748

crésl

GY44A,

" scort
MOV

Mov
Mov

TEST 11 MAINDECSig=DDGTBwB

#0122
116000

i3sa0e

2
284022 173248
242340

173234
220001

173220
200001

2p1022
116000

130020
2203p1
172008
201022 * 173542
212340

173136
28i777

178122
asi777

877R3
ﬂ17770'=
92940104

0BUF #RP
#314000,(0)e
(gre

(gre
ogp'ecvgel)q
Ré,[p)e
':7!Dll.(li
DBUEreOPE
7,0bAY

*xppS,RQ
Rz, R0

108

GTay
oyppsS, Rp
R2 A0

146

Gred

N2RgiRe
R2

R3
Gresa

iSET Um A-eogu? LOBATION
}SET UP THE GOMPARED LOGATION
FPRESEY THE "ORLTA Xav"

CLEAR ¥ Axlz
LOAD "SET SHORT VEGTOR MOCE"
PRESTT "DELTA X AND DELTA Y"

iLOAD THE BIBPLAY »,c,
JEXECUTE A PROGRAM DELAY

READ x posliTiaN
ARE THEY :ouaf
YES

OZOREMENT X AXIS FAILED USING
INOIT"VIO?DF nbgt fLED wein

READ ¥ PO:‘&{EN’

YES DECREMENT
DECREMENT Y AXIS PAILED USING
$HORY VECPOR MOOE

ADD "DELTA Xwy"

DECREMENY EXPRCTED VALYE
DECREMENT COUNY, PINISHED?
NO» TEST wORE DATA

MACY13.824 29eNOVR73 4088 PAGE 26

jTEST THAT x AND y ABIS INCREMEN}S PROPERLy

10
ctesi

PTEST THAT X AND Y AX

SCort
"oy

UBING RELATIVE POINT MOp
] ooNe § N 4

0BUE #RR
#149000,(0)e
(ghe

(9re
Let] AL LT

*XPOI, R
'tigi' ’
reé

Grag
oypps,ng

4,00
o4

1UBING RELATIVE POINT Mg
JCOUNT 3 ' ot

ctesl

Score
Moy

DBUE #R®
#110008, (9
(g)e
s55p008
(81
'gl!llal!)t
8178000, (29
Dsg 100Pc
7,0hAY

oxpos, RE
#1777,8¢

1eb
Gre?
OYPES,RQ

#1777,RB
X1

SET Um Re
LOAD "SEY POINT MaDE"

R Y Ax!s
LOAD "SET RELATIVE POINY :NODE®
PRESEY "DELTA X AND DERTA Y"

jLOAD THE BIBPLAy pC
JEXECUTE A PROGRAM DElLaY

READ x AXis

ARE TWEY EOUALY
ves

NO+ INGREMENT X Ax
RELATIVE POIN® MOD

READ v AX{S
ART TNEY £QUAL?
vEs

NO INGREMENT v AX]S FalLC
UBING RELATIVE pOINT wODE

é! PAILED UsING

I8 DECREMENY mmOpPERLY

iBEY UP RE

1LOAD "EET POINT MoOE"

JCLEAR X AX]8

J1CLEAR Y Ax]S

;t AD "SET RELATIVE POINT NODEN®
IPRESEY "DELTA X AND DELTA Y"

{LOAD THE B18PLAY pC
JEXECUTE A PROGRAM DELAY

JIREAD X AX}S
. JARE THEY gQUA
1YES i

INOv DECREMENT X Axls FAJLED y
IRELATIVE POIN® MopE. | ILEC UsING

JREAD ¥ AX}S
JARE YHEY EOUAL?
YES

|
INO DECREMENT ¥ AXIS Faj &L
JUBING RELATIVE POYINT MOBE



GYedp/rtedé INSTRUCTION TEST 11 MAINDEC-11D0GTB=B MACY33, 424 25eNOVa73 1p198 PASE 27
pBGTRRTPEL

12 [EST THAT X AND Y AX]S INCRENENY PROPERLY
12%7 JUSING RELATIVE POINT MQDE
12% JCOUNT geyy
1299 )
1262 20%74¢ 1p4p00 Gr471  SCopt OUNY LOBATION
120 oE N s bedans Y ke J3ET Up THE GONPERED LegaTION
262 8784 042703 1 M Xe¥®
izes get7ap 12504 oa0201 MoV "25"“‘ I1SET UP "OELTA Xe
1264
1265 Q%764 104000 Scort
1266 ©0%76s B31370p 001022 sre7A; MOV 2:2“%“'" :0‘0 "'“ POINT DATA NODE"
1267 @83772 012720 1160800 nov i m“ x “"
136 Dstans 09920 e (e gLean ¥ duid -
A " RELATIVE PO! "
3;0 :':6:2 :1:::’ 130000 :83 ‘1’ :?:'m, 3233;7'55...7% xlaﬁn DELTA Y"
1 Bed s 174000, (23
1272 Qdolgte 012748 172000 M n‘ o0 {LOAD THE B13PLAY B,€.
1273 eeiode 013777 oBpie22 173030 Moy Byfeelbc i PROGRLN DELAY
1274 9ot092 Doe7yy 02340 JSR H JEXCCUTE A PROARAM DEL
1278 ; *xpgs,Ag READ X POSITIAN
1276 Q08R3s 017703 173024 MoV XPp8, 3
o i g ooaEt et
78 @@ 2 N tuuuu:uf % ARlg Mu_! VSN
1279 do¥e3s Qodade AT H
1200 Qplcep 000413 R Grep RELATIVE POIN? oa
1201 500 ©9 oYrps,Re READ v POSITION
1202 OBolpdz 017700 173012 Mov Yrps, Rosils
1203 :::g:; :::2:. g:; '“g Al! THE LY
o4 402 HALT JESRENENT ¥ AXIS PAILED USING
i a5 goto%2 Qp0p0p . AL
1286 Bpt2%« 020408 BR Grad RELATIVE pOINT MODE
1287
1288 0pto% 062704 0OPN204 :gg :;ll'ﬂ‘ ?S'én?:ﬁtﬁ# :;;“'“ vALYE
e e e L A HRHD A
1291 Botoss 001337 Nt Greard NO+ TEST MORE DATA
GTe42/nTeqd INITRUCTION TEST Il MAINDECe{i®00GTR=B MACY111424 29=NoVa?3 30138 PAOL 28
nb6TeRTPEL
1293
12:4 JEEST .THAT X AND Y AX(8 n:cntnlm PROPERLY
1295 jUBING RELATIVE PoxNT Moot
1296 . JCOUNT 77e2
1297
1298 @gée7s io4ele cfesl . Scort
1299 @p8072 012703 029077 ) MOV -79.;:'. j:t; 3: :chgg;'kggsvtgg‘”w
1300 QB€07¢ 042702 004777 MoV =i 7 =4 19E sy Tut R
13gs ¢ebim2 91294 @28391 MoV (1LY IPRESE [ "
13e2
1303 Belite 1p4000 scort
1304 Delids 213792 oeie22 GtesA; Mov opUFiRD SET Ur RR
iges oelige a;zzga 146000 :E: a:g"l.(lu LE:RR":‘IJN"T DATA MODEM
[1] Bn []
1327 Qe4122 M!ou CLR
13¢8 d8l124 012720 130000 nav -ss ﬂn.(ln wa "Iﬁv lsunxcurgén;‘rogsn
13z9 Polildp 01pe2p Mov ‘ * : . . PRESE? "DELTA N k
1310 Qot1Y2 Q1271 di¥2008 ngv z '05' L {LOAD THE BIERLAY Poe
1311 0080136 013777 0022 172726 L] UE$e0P {0 AR D:'H
%g:z Pob1ds 0pe737 042340 Vs 7,0“\' JEXECUTE A 8
13
1314 Q2e¥1%z 017708 172702 MOV OXppY, RE READ X POS
::15 =::1:4 ::gz:l g:; '..E an: THEY ¢ 31
6 [ 4
1317 alita uugi HAL? OIGRG?EE‘T XIA:H PAILED VEING
1gxe um: 000413 BR Grey AELATIVE pOINY MODE
%:3; Qod184 017700 i72470 :3: :;n :. AP : :::ny;tzousizu’
1355 2a0irs oavees BEC  geb YES DECRENENT
1322 goli?2 gplen? M is ‘ e usina
1323 Q88174 Polefp HALT DECREMENT # PALL N
igu 2eti7s ©2oo4ps L1] Gray RELATIVE SOINt MOOE
25 :
1326 @pl2fp 062704 00G204 ADD #223rR4 ADD "DELTA Xey"
1327 gel2%4 0g%302 nee n2 o:c:tn:ﬁ; Eg:lgﬂglmggsm
1328 @pol28¢ Q03303 PEC R3 DECREME S ] . £
1329 get2ip Ppilddy BNE GTagh N0, TEST MORE DATA




GTeé0/nTw4d INSTRUCTION TEST Il MAINDEC-44~DDGTB*B MACY1l1102¢ 29=NOY=?3 4058 PAGE 29
nnGTRETPEL

1332
1333
1334 1LOAD STATUS B TESY
1335 JUSE GRAPHPLOT X MOGE TG TESY Y iXI$ IS INEREMENTED BY
1326 InSCALE" REGISTER
1337
1338 2¢%212 1ip4efe GT491  SCopE
1339 @ev2ie 012773 o00R77 MoV #77,Ry jSET Um EXECUTION eouwv;n
1340 ©@0€220 Py27M¢ 00000% MoV 'i"‘ §SET UP COMPARED DaY
1341 pol234 21293y 174101 p@pigle MoV #1y41p3,08avE IS!T Ur BAsIC !LOAD STATUS 8"
1342
1343 206232 1g4000 . Score
1344 000234 013700 004022 GTe9A; MoV 08U 1RO $ET UP RO
1345 Qot24p 912720 116000 MOV -11.000.(0)1 LOAD "POINT MoDE"
1346 ggt24s po%p2g CLR thAR X AXlS
1347 Qot246 005020 cb. (070 stbl Y Axis
1348 0et2%1 243720 0091036 MoV DSAVE, () AD "SEY $Tatus "
1349 dot2% p1272p 12p000 MoV 'zlgaan.«llo Loao ngET GRARNPLOT X MOOE"
13%¢ Q06263 0Qo%e22 . CLR LOAD "X GRAPHPLOT DaATA"
1351 Q08282 Q12710 172000 Hbv 't’!"'l('l
13%2 d@4286 043777 an;ozz 1723%¢ Mov 08UF sa0RE iLOAD THE BIBPLAY poc,
1;53 228274 004737 012340 JsR 7,0LAY JEXEOUTE A PROBRAM DtLA'
1354
1355 det3% 017778 1725%4 NOV oYRpS, RE READ v AXiS
1356 @oi3fe 020409 L4 R4,RR COMPARE To EXRECTED VALUE
1357 qel3me pplen2 [11] 1eb ARG THEY EQUAL?
1338 de¥#31e 0Opfode Hat bvo n vkvus [ FAI%ED T0 L0AD
1;59 228332 2od40sn BR (341} Y AXls CoOmRECeL
1369
1361 Q08314 00%237 081836 Ine 0sAVE
1362 Qet3ag 2a%2ne INC R¢ INCREMENT THE STAYUS B COULNT
1363 4pt322 2p%303 14 R3 DECREMENY YHE EXECUTION CCUNT
1364 QQE324 001343 BNE GTagA YEST MORE OATA
355::;’1;" INSTRyCyION tESF 1T MAINDEGS1i¢00GTEeR MACYilif2¢ 23eNoya?3 12438 PAGE 39
1366
{30 St GRAPRPLeT v NAGE T TESY X axt
. UBE GRAPHPLO M t AX1S 18 INGREMENTED BY
i§é9 "’cALSH REGISTER v ¢ o
70
1371 eel3as 1pégep c¥%21  scorE
1372 98433 01270; 280077 MoV #77,Ry iSET UP EXECUTION cOUNTER
i 73 00!3}4 5704 !uaooi MoV ui.la I8ET UP COMPARED DATA
13;; FTTELY) iy41p1 ppipde - MoV #198101D8AVE  SSET Um BASIC 'Lvo STATUS B"
1376 Q00346 1pég0p come
1377 Qet3% 213708 2¢ia22 Gt5eA; MOV OBUR #RR iSET Up Rp
ig;g ll:§:4 01:711 116000 go: :1; 290, ¢0) 1LOAD "POINT MODE"
T L I3 AR X AXS
1300 B513e3 898838 Y 141 L Ean ¥ Al
1381 Bei3se 0313720 2@L036 MOV DSAVE, (@) ¢ ‘Lonn n8ET STAtUS g"
1382 ’5'3’ 212725 124ppp MoV 'sasnon.c¢:¢ {LOAD "SET GRAPHPLOT Y MoDE"
1383 200374 DoBpae cLR SLOAD "Y GRAPHPLQT DaTA"
ig:; !0:27. 515735 1yaoag 5244 MoV -17 LI}
22 013777 ppig22 172442 MoV P u! (UL 0AD THE BIBPLAY p
:g:g 332435 3147!7 712348 s : x . !kx!cu?t ADFIQ:IAH oelay
1388 Potals 017700 72436 MOy oxPBRIR iREAD ¥ AX
1309 getelp 242709 176000 o ofe 1y RS .{?;
1350 getela 20408 cHp NO- ¢ |COMPARE T :x-:ct:o VALUE
1303 Gotady bosees nee ARE THEY goduct
¢ Polpde ALT 0AD “BTATUS B" FAILED TO LOA
1353 seredz sasass o orap 1500 x"Ax1s ComkechLy °
ig:s :::::4 :n:a:i 201036 INC DsavE
6 o PoB204 INC R4 JINCREMENT THE STATUS B COLNT
1397 Q0k44y pg3303 ' oge R3 sntc!tnth THE x:cuvxencccunr
iggg 9oty po134y NE 6T8gA © JTEST MORE DATa o
1420 00E4ds 012777 174108 172346 G388; Moy 9194100, 008F
1401 00¥4%4 042777 172000 172342 LI #173900;00BUrY

1402 Qot4s2 043777 0p1822 172362 Mov DBUEYeDRC



G¥nd0 nT=44 INSTRUCTION TEST 11 MAINDEC-11-D0GTB~B HAchi'gzl 29=NOVe?73 42188 PAGE 3y
nDGTELTPLL

1404 JTESY THAY YWE EOGE FLAG |S NOT SET AY L7790

1405

1426 228477 104200 Gr511  SCOpE

14g7 Qgea?z 013790 201422 MOV DBUF 1RO

1428 2el4%s 012720 116000 ©Mov '11!”“”-("' 1LOAD POIN?

1409 gptSm2 12725 got1777 MoV #1777 ;&g)o 1LOAD X

1419 Soests 912728 000B00 Hgv .0, {9 gLsan Y

1411 oplS12 012729 172000 MoV L3000, (000 1LOAD sTOP

1412 ppl5%6 13777 ppig22 172326 MoV DIU 10PC ISTARY

1413 288524 Q04737 042340 JSR 7,0kAY JEXECUTE A pROGRAM DELAY

1414

1415 Q0653p 032777 000040 172316 ary #42,°038

1416 006536 001404 BEG 1o4 o

1417 QoeS4g Qg2 ' HALT JIERROR, EDBE FLAG SEY ON 377742

1418

1419 JEOGE FLAG TEST

1427 JTESY THAY EXCEEDING X AXIS SETS EOGE FlLAG

42

342% do€s42 1o4p0p 6152 Scope

1423 BotS44 013700 004022 MoV 0BUEIRO

1424 Q858 012720 116008 MoV #130900. ()¢  jLOAD POINY

1425 p¢5% 012729 0@i777 MoV "7, (l)o 1LOAD nax X

1426 20¢%4p 012728 008000 mov ", ll) fhoAd v

1427 020584 032720 110000 MoV t:s 0p0, (2] 1LOAD LONG VEC?POR

1428 g¢l5'a 212729 oeeepl MOV 81,100 1LOAD DETA X

1429 (28534 012723 oceeor? Mov !l.l')° LOAD BELTA Y

1430 Q0t6Pp 012720 172000 MOV 0478000, (3¢ 1LOAD sT0P °

1431 gptésa 13777 g'1|22 17224 MoV 0BUF,00PC $8TARY ol!nLAY

1132 dge612 004737 242342 Jsr 7,0kAY JEXECUYE A PRQGRAM DELAY

3

1434 Qot6%s 032777 cose4d 172238 B1y R40,%030 iTEgY BlT 8

1435 Qgte2s Ooipd2 ANE 1.8 i )

1436 Qol62s Ool20p RALY JEOGE PLAG FAJLED 10 SeT

1437 Boledg 000424 BR (441}

1438

1439 . .

1447 jgsUBuTEST, YEST THAT THE EDGE FLAGC CLEARS

1441

1442 Qoted2 013700 pein22 MOy DBYErR?- .

1443 Qptels 012720 116080 MoV "y Dllntlht ;Lotn ROIN?

1444 8¢'6.2 212725 gpi??7 MOV "7 "l’° ;uoa x

1445 Q0t64s 012720 oQ8000 ) MoV e [0)e jbpoA

1446 Dpec%2 042720 72000 ) MoV 178000, (09 ;LDAD lYoP

1447 ’.!ala 213777 pgle22 172166 MoV oBUF ¢e0RC [BTART O18RLAY

1448 001684 Du4731 912340 s 7,0RAY JEXECUTE A PROGRAM DELAY

1449

1459 Dele?p 032777 oee04d 172156 81y #40,%088

1451 QPE678 PoL4Py sge e . ) )

1452 Qot78p Dobade HALY iERROR, EDBC FLAGE FAILED Y0 GLEAR
GPedp/rTadqd INSTRUETION TEST 11 MAINDEB={ivDOGTBeB MACYL1:824 2%=NOVe?3 42188 PAGE 32
nbeTER AL

14%¢

1455

1486 iEDGE FLAG TEST

1487 jtesT Tar EXCEEDING =X AXJS SETS EOGE rLAa

14%8

1459 CgE782 104000 c¥s3,  score

1460 CoU7%4 013700 20i022 MoV OBUE R A

%:“ Mmo "*572' iie000 v :g; oy m:-.wu ugtg no,x(m

62 4 p1 11le LOAD MAK X

1463 zsevaa s;:;:’ %SIISE nsv ) ‘)' : zLoAn

1464 204724 032728 18000 MgV #110008,(0)¢  jLOAD u°~c v:c?uu

1465 gpt73 21272y o2pppt MoV . |xs$o‘n" 1L0AD DETA

1466 (0€734 812720 000002 M 9,10)e 1L0AD otLYi

1467 QpE74¢ l;zz;u 172000 o MoV "373000, (B)e ;Lg AD 8T0P

1468 gol744 013777 agip22 172ipp MoV Dlutvtolc 13TARY oxs LAY

1469 2287%2 0Qpe737 01134a JSR 7,DhAY JEXECUTE A PROARAM DELAY

1470

1471 Uod7%¢ 032777 cese4l 172070 8y #40,:%08n itegr BitT ®

1472 00E784 Qoip®p BNE L] ' i

1473 gel78s Qplodp HALY JEDGE PLAG FAJLED *0 SET

i:;; goty7p Qo424 BR (34} ]

::76 isUBeTEST, TESY THA] TME EDGE FLil GLCAIB

77

1478 QFot772 13702 ceie22 M oByErRe

1479 goE77s 812720 116000 MoV 0y !ll.(a)a ,LoAn POINY

1487 QgY092 042720 0Q0000 MoV 00,§0)¢ . AD X

1481 gglose 012725 ppoaed MoV g, f0)e OAD v

1482 BeYoiz 042728 472000 MoV '17 200 (B3¢ g

1483 @eY21s 013777 0@1022 4172826 MoV oByf#e0rc ps ART oxs- AY

iaa4 2eY024 Dg4737 @i2340 vSR 7,0hAY JEXECUTE A PROGRAM DELAY

485
1486 0@¢Y0d0 032777 200040 172016 et 40,0088
1487 0270% Ppl404 ' Bge Y}

1408 geY¥o4p Oolalp HALT JERROR, DEBE FLAG PAILED TC CLEAR



CYnd4p/rY*ad INSTRUCTION TEST 1! MAINDEC-g4D0GTB=B
obGTRATRY]

3

1492

-42/r7-4¢ IngTRUCTIgN
PLy

GTRBTR

1544
1845
1546
1547
1548
1849
1382
1551

i H
1854
1835
15%6
1587
1855
1559

eede42
aeVede
(13X 1T]
¢gled4
82Y060
gev06¢
2elo?s
229274
geYifg
eti0¢
ev142

2271146
907124
227126
8e113p

227132
0eY13s

gh182
HHHH

21192
pe¥1%
oey184

929170
20%17%¢
aev22g

eeran;
eeY204

7244
gg?z!;

BeY29¢

2e)2684
2ev286

2evr2%g
D!?§72
23322
gﬂzsls
2134
0!’3

il

auvsag
eeY342
2C7344

20346
22139
[1321]
[[] aa:
@eI3v]
oey48p
22404
Bedesn
27434
22429
9422

CeY424
227426
20434
27442
(12X} ]
42949
Q2y402
oeYads
ger472
e2Y474
ge758p

104002
813700
042720
21272
04372¢
212720
01272y
012720
B3272¢
813777
20473y

232777
[ LRV LE]
(LT
200424

013700
012720
01272¢
:1!7!!
1272
01!77g
Po473y

03277y
Paiany
UrILEE)

ip400p
213722

213777
2o4737

232777
faiony
[L1L1]]

1g4c0p
'1;777
31
012;;7
91379y
i
202
842702
02270
09140y
[FLLLT]

lp4p0g
31;777
21297

512;7;
013777
Po4737
917700
42700
022700
Paledy
LILILT]

104000
81277y
01279y
212777
84377y
04789
217708
Ba270p
922700
21404
Paodprp

001022
116000
sapose
291012
110004
oasaae
0000081
172000
a0i022
212340

oBpr40

204022
116008
egeane
[T1L1]1]
17!!::
agie

022840

ocoea4e

204022
116080
apes

sestsg
1iss0p
BBIGBI

ig22
52.54-

cesa4d

fesy 11

10808000
ageacq
172000
801022
0
131
28477
LI

100099
290277
172000
50102:
34
1;:45;
284777
176020

108000
opea2s
1720080
ua:azg
34
337
204777
252000

JEDGE FLAG TESY

MACY1119024 25eNOVa73 40)88 PAGE 33

JTEST THAT EXCEEDING oY aXIS SETS EQGE FLAS

LOAD POINY
OAD X

|L0l0 tone v:cton
jLOAD OETA X

1BYART DISpLAY
IEXECUTE A PROBRAM DELAY

iresy sit s
JEDGE PLAG PATLUED 0 SET

THAY THE EDGE FLAG CLEARS

ipOAD‘IDlN?

L0AD

‘;I?nnr nlaﬁLAv

JEXECUTE A PROGRAM DELAY

iCRROR, EDBE FLAG PAILED TO CLraR

iqun -axuf
!

oAd v
;Lono LoNG vEcton
{toad oETA X

LgAD SELTA ¥

;QYAIT 1 I
JEXEQUYE A r!oonAn DeLaAY

itesT Blr 8

iLDOL PLAG FAILED ¢0 SeT

MACY13:824 28eNgVe?3 (8158 pAGE 34

iTEST THAT THE CWARACTER REGISTER 19 L0AOLH PROPERLY

jLOAD "CHARACTER MoDg"
JLOAD "NULL"™ CWARAEGTER

J8TARY oISﬁLAY
JEXECUTE A PROGRAM DELAY
1READ enalf;?; RES,

imABK To BITS {Puip

JERROR, CHARACTER REGISTER LUAn!Q IN ERROR

,1:5? ruar THE GMARAGTER REGISTEA 13 | 0ADEE PRoMER,Y

jLOAD "CHARACTER MoDE"
ILUAD CHARACTER

.l?naf DISALAY
EXECUTE A PROGRAM DELAY

;n:au CHARACTER REs,

iMASK To BITI li-zl

IERROR, CHiRAC?ER REGISTER LOABED IN ERROR

{YEST TWAT TME CMARACTER REGISTER 19 ADEB PROPRR_Y
; £oor o8 168 Lo PERL

{LOAD "QHARACTER MoDE"
JLOAD CWARAGTER

i3TART DISPLAY
JEXECUTE A nuoen‘n DELAY
JREAD CHWARACTER :
IMASK T0 BITS Il-;

cro4i SCoPE
MoV oauc.na
MoV 1; 020, (B)e
MoV Q‘ Rle
T GSYAXs) (o)
MoV $114000) (2%
MoV 2,100
Mov #1,10)*
Moy #178000,(0)e
17474p MoV DBUE s00PC
Jsm 7,0bAY
174732 Bry #42,%088
BNE 18
HALT
L1 (311
isuBeTEST, tESY
MoV DBUE 4 RR
Mov 011"0'&(1:.
Mov 2)e
MoV 03,(0)e jLoA0 ¥
) LI1Y #123200;(2)e
174666 MoV DBUf, e0RC
J§R 7,0kAY
171636 Bly #40%D3R
(14 ] 104
L7184
Dc: 'ﬁ : TEST
ESY THAY EXCEEDING =Y AXIS SETS E0DGE FlLAg
c?!s, score
MoV DBUE RO
nov o;; 'll{(llt
MOV ’,
MoY ] l)t
:OV '1£‘lllutl)t
ov
wov  s3b4ays
) Hsv ] 'l'u('l!
174epp MoV OBy vODPc
SR 7,0kAY
174872 a1y #40,%038
BNE 144
WALY
MAINDEC=1iv00GTBep
i CodE ge
) Gt561  SCoet
174822 MoV -1| BllaoOBur
&71913 Mov . vr
17484 MOV 017 280,00ByP2
174532 MoV O8UFvebPC
JEr 7,0GAY
MoV YRGS, A
BIC #3977 )n8
cHp 03,80
14 i
HALT
i ci®71  scopr
171444 MoV tza;!ul-obluf
t;t.gl MoV 7:%08yr
171434 MoV '11!'0!.00lur2
171492 LI1Y
JaR 7,0LAY
MoV eYRpS, R
8e lz7?7.u
Cup 'tai!ll‘nl
(4] .
HALY
[1L11] score
174366 MoV a;u.ualaoouur
171362 MoV #25,008yr1
1713%6 MoV #17308000ByUr2
171374 MoV DBUf 1e0Pe
JSr 7,0pAY
MoV oypps, R
Bre #LIT7, R
cup #50§00,R0
Bge 194
HALY

JERROR; CHARACTER REGISTER LOAPED !N ERROR



GT=40/p 7444 INSTRUCTION

nhGTRe TP

1509
1590

1593 @gY582
1594 227594
1565 @eYsi2
1596 @e?52e
1597 021526
1598 Q2¢Y5%
1599 geys54g
1600 827544
1621 627580
16¢2 a275%4
1623 2275%
164

1625

1606

1627

16e8 9215680
1609 Qe7%62
1610 329572
1611 Q2957
1612 2e)6%
1613 Qdev6s2
1614 Q30Y61¢
1615 @27634
1416 027632
1617

1618 2@Y63¢
1619 der6a2
1629 @py646
1621 ¢eV632
1622 2¢Y6%4
1623 Q2Y6Be

1624

1625 02Y66p
%626 'G?:Qq
627 ge
162; GE-S;g
1629 027674

1630

1631 227676

ibgg 20779,
g17@

1630 Ba333s

1635 Qe7714

1636

Gym4p/rv=4d T\NTRUCTI QN

OBETRuTRLL

1638

1639

1640

1641

1642

1643 Q0Y746

1644 cev72e

1645 €0Y72¢

1646 Q07734

1647 DeY742
. 1648 Q277%

1649 22979

16%0 8297684

16%1 ©01772

16%2

1653 0e¥7%
1654 210002
1655 18086
1656 Q10042
16%7 Q218034
1:93 P48026

168

1669 91802
166y P180%¢
1662 01!03g
1663 Q12032
1664 Q12034
1665

1666 212038
1667 10042
166 gilode
1669 e18e%2
1670 2100%4
1671

1p40%0
42777
212777
012777
213777
2g4a737
217702
242700
R22700
o140y
[-L1LLE)

104020
212777
942777
21277y
212797
20%0277
24277y
213777
Pa473?

817700
R42702
022900
Po1402
E1L 1)
20417

247702
222700
galen2
[TTLLL]
[TT3Y]

2177%¢
043700
22250
821405
[-LLLLE ]

ipdene
01277;
24277

0%!777
012777
212777
212777
243777
Po4737

217700
¢4§7ll
922500
ﬂlizﬂt
Pelese
20041

217908
baz70p
Pplan2
Pa0afp
Podatp

217700
B42700
822909
2pi40q
[LI.TLL ]

TEST 11

100000
208052
172000
201022
812340
174314
204777
124000

116000
ouiuuo
aei000
180002
174244
172000
004022
012340
174216
204777
280000

171472
201000

17i156
174200
apiend

MA{NDEC-11°00GTB"B

174312
174304
174302
171346

174232

171216

{74240
174220

G391

j CODE 52

Score
MOV .
MoV
MoV
MOV
JSR
MOV
Blc
CnP
Bge
HALT

MACY111024 25eNpye73 10180 pAgE 38

#100000,90BUP
#5208 yrY
#L73000,008Ur2
DBUFteOPC
7,0pAY

OYRQS,R
#LY77,R
#124000,RP

104

JYEST THAY THE CMARACTER REGISTER 1§ LoADED pRamERLY

SLOAD "CHARACTER MoDE"
100D enaRacTER

JSTART DISALAY

JEXZCUTE A AROARAM DELAY
JREAD CHARNGTER REB,
INASK T0 BITH Apeis

JERROR, GHARACTER REGISTER LOABED IN ERROR

l'EsY THAT CHARACTER MODE DOES NpY HANG THE DIlPLAV PROCLYSOR
JEEST THAT "NULL" DPES NOT CHANGE X OR Y AXIS

(3111}

,

scort
Mov
Mov

vEst 11 MAl\DEEZ{{=DDGTReB

114000
[TTCLL]
seiere
100009
200045
172000
001022
212340

174056
204777
232000

174832
2ee000

iri016
174082
CIIETT

174074
%71|7|
174064
;;1':'
171094
174098
174068

#144000,008UF
810§9,008UF
wipho egpyr2

H
syagnbogadngrs
os|.lq v

oyppS,RY
#1777,R8
LI TLL
146

GTe3

oxres, Ry
#1042, R¢
rab

3 { 1
.yPQ',l'

200 ¢Re
A
e

[T
o0 ¢

jPOINT MODR

jsane, sa00

’Loan neHAnAcIla MoQe"
NULL CHARAGTER

LOAD THE BxipUAv PeCy
EXCOUTE A PROORAM DELAY

{READ GHARACTER REGISTER

IMASK YO BITS (dwis

jOMARAGTER REGISTER IN ERRCR
{READ y Ax1S

g::; TNEY EQUAL ¥

:'NULL" CHARACYER ENANGED X AX1S
{READ y AX]S
IMASK ¥n 8T8 Bey

¢=t TWEY BOUAL ?

JNULLn GHARACRER GHANGED Y AX1S

MACYL1:024 20eNgve?3 (D18 pAGE 36

JTEST THAT CHWARACTER MODE DOES NoT MANG THE DIgPLAY pROCESSOR
JTEST THAT "¢R™ DOCH CHANGE X Ang DOLS NOT OWANGE v Axg! o

[ L3N]

scort
Moy

#149800 00BUP
#1099, %080F
LICI I

oyppS,Rg
l;7.7,la
#32900.00
o6

T4

oxmps,
LI 2L

veb

Grag
oyPRY, RE
li"?llol!
L% L]
104

JPOINT MODE

jso0e, 000

{LOAD WCHARACTER MoDE"
1LOAD ;gu:

LOA .

gLOAg yﬂg BligplAy piC,
JEXECUTE A PROARAM DELAY

iREAD ¥ Al;'
JMASK T0 BITH {Baip

JOWARAGTER REGISTER FAILED TO LOAD CORRECTLY

jREAD y Ax!%
:Ans THEY EOUAL ?

e
I"CR™ CHARACTER PAILED To (CHANGED X AX!S CORRECT_Y

jnEAD y AX1S
{MASK 70 BITS et
JARE TWEY £QUAL 9

1vEs
JnCAn OMARAGTER CHANGED Y AXIS



gy-Qt/ryaA‘ INgTRUCYIQN

nBGTRBTPLL

1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695

G¥=42/nr=44 I\GTRYCTIgN

#1008
w1008
010086
010074
12102
g1611e
210186
212134
210182

212136
212142
1014
210192
210184
210196

210160
210164
e1¢17g
218172
d181%4¢

o117
210202
gig2ee
o102z
wi1l214

LLIALTW T3

17e8
17¢9
1710
1711
1712
1713
1714

§10246
810220
218226
910234
218242
U182%p
€102%¢
210244
Q210272

41427
210382
24039
10332
#10334
21033,

412320
210324
31433p
212332
@12334

13336
24034

a:zslf
218392
910239%4

1p4e80
212777
R42777
!127Z7
12777
21277y
812777
013777
473

247700
D42700
022700
001402
[LILLL]
Pa0e77

017702
022708
opl402
LI 1T]
000470

(X844}
242700
p2370p
Poie0y
Pplarp

io400p
012779
212777
212777
212777
gzgr;r
i
018;7;
204737

217700
242700
P22700
201422
[L1I1T]
Popdely

017700
223700
Ppl402
LY
2ad4ip

817700
242700
02270
201404
[LTLLT]

TEgy 1!

116000
003000
201000
100000
208012
172000
201022
012340

178716
281777
824000

170872
201000

170656
176000
001046

MAINDEC-14-D0GTB~B

178734
178730
170724
170720

170710
176720

MACY111924 23=Ngye?3 4P188 pAGE 37

17EST THAY CHARACTER woOE Dor

JTEST THAT "LF" 0OE}

creé2!

Scort
MoV
Mov
MoV
MoV
MoV
MoV

TEST 1! MAI\DECs{$%DDGTReR

116000
[I1I11]
20i000
100000
290104
172089
201022
212342

170586
204777
282200

178532
204006

178516
174000
Boleed

i;:!;d
[}
176304
17!!00

i

;;tsv JHAT QWARACTER MoDE
EST THAT oM DOES CHABGE X

G624,

icore
MoV

#3149000,0008Ur
#10§2,0080F 3
sieqe,0pyr2
830§800,00ByFY
#32,0080r4
-xvivs-.ouuura
Qauf . e0pc
7,0pAY

st
17
-gczl‘-go
reb
Grey
OXRpS, Rp
#3002,RQ
106
Gre)
oyrpd, Ry
"’,'Oﬂtﬂl
b ,.'I:HB
-

NoT HANG THE Digme Av pR c!llon
OT CHANGE 'x BUT DOES CHANGE v AxI1¥

;POINT MODE

j008, 4

1LoAD -cunnncrcn MoDE"

jLOAD THE btzrhhv PiCy

EXECUTE A PROBRAM DELAY

JREAD OWARACTER RES,

jMASK 70 BITE LDeis

iONARACTER REGISTER IN ERRCR
jREAD x AX]s

Qllt THEY EQUAL 9

l"t’" CHARACTER CHANGED X AX1S
jRRAD y AX1S

{MASK Yo 617§ 40eyp

ge:i THEY £OUAL ¢

JnLPn CHARACTER FALLED 1O (CHANGED Y AXIS CORRECTLY

MACY111824 2%=Npva?3 42158 pAGE 38

L4131 "’l.ﬂ'”'

#0,00BUF ¢

‘1". 00.072
100282, 0000y

! 1830 L]
ugyllgl,oolur!
7,0kAY
’Y!s':'@

#3777,R9
#2082, R¢

oral
sasklihe
11}

are}
oypps,Rg
s174000 R0
Stofo.ng

o4

't

Na? HANG THE DIspLAY pRoPESQR
TONOT Y aX1s grLRRe

iPOINT MODE

,LéAn neHA.Acfzn MoDE"

1LOAD AN "
jLOAD gHE bl:pblv piCy
1EXECUTE A PROGRAM DELAY

iREAD QL ARAGTEN REG
FMASK 70 BITS {Qeys

AGHARACTER REGISTER N ERRCR

REA

‘:lt THEY ISUAL

e
JUA" CHARAETER FAILED tp GMANGED X AX!S CoRRECTLY

jREAD y AX1S
FMASK vo B)78 fgep
SARE TWEY PQUAL ¢

(1]
gﬂtw CHARAZTER CWANGED Y AXIS



Gym42/rr=4¢ INgTRUCTION TEgT 11 MAINDEC-41+00GTB=~B MACY111g24 29eNOy=73 @138 pAGE 39
LLIALEW I BY

1743
1744 n um AY pRGESSOR
JTEST THAT CHARACTER NOOE DQES NgT MANO T ! L P e

HH JTEST THAT mes™ DoEd GMaNGE X BUF NaT'Y
1749 .
1748 @103% 1péele cr631  Scort X
1749 @10388 012777 116000 170434 nov '1;!:':6;3:0' »'0"“' mooe
1750 210306 BL3107 Daites iymeze MoV :ini sie00urk 10081000
1751 218324 177
1792 d10402 012777 100000 170420 MoV :u :‘:-Oglun n.om "cuuwvln mooE"
1733 Qildéip 012777 000010 41708434 MoV ‘1l ogouzo.u"
e T L I .
1755 @10424 0437 /
1756 d18432 004737 0512349 Jsm 7,0hAY EXCEUTE A PROARAM o:LAv
1797 ; D GHARKCTER REG
1798 Q1843¢ 017782 170446 MoV oYNp3, Ry IRCA
1789 @104d2 042702 204777 age :;’.;'I:' jMASK 10 B1T8 fpaip
1762 ls%4:a gz:v:u 820000 g:: 20§82,
1761 0184852 001402 0 .
1762 918434 0ol HALT 0 FCHARACTER REGISTER IN ERACR
};es 31049 00428 LL] A1}

64 .
1765 210480 217702 178372 Mov Magd, N FREAD x AX}
1766 Q10464 02:790 201250 g:: fr: 'Icgl !A“ Tuey 3”“- !
1767 047 0Qol402 . X
1768 @10472 Qg0e0g HaL? ot n@g" GHARACTER PAILED To :CHANGED X AXIS CORRECT_Y
1769 910474 DPp04ts - L1} (1]
1770 $,R jREAD y AX{S
1771 010476 047783 178356 MoV oyRpS,RY i
1772 01858, 042708 176000 81c 1"":'" l":"‘,"":z;i"
1773 “5::‘ 32:7;@ ELITTT) ::; ,‘:I'- ] ME e
1774 010532 0Ool494
1775 218514 Q00000 HaL? .nl n OWARACTER CMANGED Y AX]S
14¢ [FEST THAT "SHIFTaOUT® STATUS BIF 13 NOT Se?
1 .
1;;3 218516 017700 178332 610341 MOV 'Dlr:: iReAD sTATUS
1780 u:saz 232708 088100 aé; 'f: '
1781 P1852¢ Podaly ' .
1782 91055p Podeca HALY JSHIPT OUT STA%US plT 19 SET
1783

G¥-4p/at-4d INSTRUCTION TEST 1! MAINDEC.L{eDOGTBeR MACY341024 2%«NoVa?3 1pKSe PAGE ¢p
PbGTRBTPLL ’

1785
1786 JTEST THAY "aHIFTeghT" GENBRATES A STATUS #IT
:787 ISHIFTeOUT ¢LOW BYTR), VOLBON D @Y COOE 77 CHlaW BYTED

788 .
1789 10532 1p4p08 . gt6at  SCopr
1790 018534 012777 116008 170260 MoV 8149000 o0BUY mnm MoOR
R VR 174 S

127

1793 011586 212977 188800 178244 Moy l:ul‘liwlvﬂ et “’“I MoDE®
1794 210584 012777 037416 178240 MoV 23741649080 I"IHIIF-OU N LOW BYTE #77 IN WIGW BYTE
1795 010572 012777 41720080 4170234 MoV (33 il.oolurs ;Loan l?
1796 01868 243777 201822 170244 Moy °lu e0pc 'l
§797 21l6%s 024737 812340 Jsr 7,DhAY xthTt A Ploun;n DELAY

98 ) L
1799 2d1l6f2 017700 170242 mov oYRpI R " jREAD @ ncf;:
1820 010636 Q42708 01777 are (13230 JMASK v BITS 10ey
1821 32622 Q22708 174020 cup [T L LI
1822 1062 224402 [14] 1.6
1823 @10630 oodoop HaLY {CHARAGTER. REGISTER IN ERRCR
;35; §10632 pgpe2e L1 Grey 1 AFTER A SHIFF=OUY COMMAND
18¢6 218634 017708 170244 Mov o0gpR? iREAD gTATUS REGigekn
1827 Z1l64g 0232773 002109 BIY LIy I
1828 010644 Coi002 ONE 1.6 .
1879 vileds 0Ogloep LTYS S ISHIFT QUT STATUS BlT PAILED To 9£t
i if 21063y 0poety L] Grad
1812 9106%2 217702 170200 MOV - ®Xpg¥.RQ iREAD X Qs
1813 a106% 02270 221000 cHP #3850,Rg
1814 (10682 Qp1402 [14] 146
1815 210664 0o0p0p WALY ISHIPTOUT CHARAGTER CWANGED X AX1S
igi;) 210666 0g04ip 8R GTed
1818 Q10673 01770 170164 M oYRpS, Ry iREAD ¥ poOS
1819 210674 042708 176000 ae P129000,R0 JMASK
1828 @127% 0Q2270¢ 00{800 (114 #4090,RQ
1821 #12784 023140y .14} ied

1822 01879 0oglong HALT FSHIFTaQUT CNARAGTER CWANGED Y AX[S



GTR40/nTmad [NSTRY

nAGTRE P11

1824
1825
1826
1829
1828
1829
1830
1831
1832
1833
1834
1835
1836

GY=ép/eT=44 INSTRUCTION

212710
g1e712
10714
310716
18724
g1e732
[ZY3LT]
218944
C1874¢
218794

212740
210766
01077
21t 792

218774
21877¢
[ FRY LF]
[-ERY-LY]
211010

211012
dz:oid
013036
011054
811032
Q13040
91igds
¢¥130%
2110%

211082
911079
a112%2
9174

DbeTERTRLY

1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1884
1ge2
1883
1884
1885
1886
1887
1888
1889
1890
1891
182
1693
1894
1895
1896
1897
1898
1899
19¢ee
1901
1922
1923
1904

211874
913110
Q111Mg
9111
9131112

211144
2111%e
13124
01113
21113

011144
711192
0111%
€1311%
2131464

211170
@1117¢
21128
g1i2s2

213284
@13230
913284
211220
d11232

1g4png
2acans
[LETLE]
812777
042777
812777
110339
Po024p
013777
Pp4737

232777
Po1402
Podoop
Poo4any

23203
222703
[T841]
022703
201383

ig4000
2o000s
21217
012;77
24237y
112737
2e2240
013777
Po4r3y

232777
[-LIY-1.}]
Podang
Pg04ny

Qo0o0s
232777
Po1402
Ooldanp
200400

ip400p
81277y
20507

212777
g1277y

812777
Poloos
00247
213777
2a4r3y

832779
2aipeg
[TTLLT]
['FI-LEY]

217709
242700
222509
o140
2oop0e

100800 170276
AeBBL6 170272
172008 170066
213467

281822 170076
212340

200108 170g66

20017
op2040

100000 167776
f00a16 167772
172000 467766
000042 013467

201822 167774
012342

882100 167764

CTION TEST 11 MaAINDEC=11°DDG"B B

MACY1l, 024 23eNgym?3 12158 pugp 41

STEST THAY "sHIFTagyT" Ogfs \oT GENERATE A sTAzUI sly

1("SHIFY=0UT" FOLLONED BY CODE 2 TWRU 37 EXCEP

Gr65) Scorr
RESE?
CLR
MoV
MoV
Moy

GT85A; Move
NOP
MOV
J8R

Gt638; INC
[

R3

#100000 00BUP
#16,000yF4
#173000,00Byr2
R3yBUFFERe3

OBUE teORC
7.DhAY

240040058
.

GTeg
R

[ 133}

ISET 'CHARY MOBE
1LOAD "SHIPTLOMT" INTO THE LOW BYTE

iLOAD WIGH BYTE

IBTART THE DISmLAY
JEXECUTE A PROARAM DELAY

“iTERT POR gH{F? ByY

ISHITY STATUS BIT SET IN ERROR
) OWARACTER IS IN R}

PtEST POR NSHIPTIN"
JIE8T roR 440
8 17 #ep

1
,Vllu NEXT TES?

jTEST THAY wsu::;GouY" FoLLONED BY CODE 48 GENERATE A

ISHIFT STATUS
(4111} :GOP!

cte6A; Move

TEST 11 MAINDEGSi{eDOGTReB

200108 167746

180088 167476

167674
B:;lll 167466
B00240 167662

172000 167696
204022 167666
012340

800180 1674%6

169450
204777
igesee

RESEY

e

T
A

L1]

#408000,00BUP
#36,%08yF
#473000, 00Byr2
$40 BUFFERSS
Daur teDmre
7,8hAY

sL09:008R
L1

Grey .

jLOAD BET EHAR MODE
JLOAD "SWIPT=OUT™ INTO TWE LOW BYYE

1UCAD WIGH BYTR

§START THE DISmLaY
1EXECUTE A PROORAM DELAY

iTERT tgRIPY! gTaTyS BIT

i"SHIFT=0US" SPATUS BIT PAILED To Sp?
1ON CHARACYER IN RS

MACY1L+824 @BwNOVe?3 12188 PAGE a2

N48§r00§R
6767

Grey

iTEST BHIPAeOUY ape
1R IF CLEARED
ISHIFT OUT STATUS BIT PALLED To aLEAR

PTEST THAT IQHIFTagyT! [N THE HiGH BYTE FOLLOWED By 4 CHARACTER
i IN THE NEXY LOW BYTE GENTRATES A STATUS giT

1671 scort
8 oV
CLR

MoV
Mov

MoV
RESET
NOP
LI1%
ISR

ety
BNE
HALT
8R

#10§200  a0BUP
0oy

#7060, 908yF 3
#40,0080F2. -

#173922 ,008Up3
DBUE#eOPe
7,DhAY
1880003

1)

GTéy
SyppS,RE
?7.&

L34 &
"igpece re
104

jLOAD SET 1CHAR! MoDE

ILOAD 1BUIPT=OUTT INTO TWE WiGy Byre
iEoan 2 Bhrrreoly BNIRABEER" T RETE
INORD <LOW BYTE>

§START THE DISMLAY
JEXECUTE A PROGRAM DELAY

PTEST ¥HE gTATUS REGISTER

ISHIFTOUT IN $HE WiGH BYTE FArLED 1o
JBET A STAUS It

{AEAD ¥ "
tMABK 0 !
ITEST FOR

JCHARACTER REGISTER IN ERACR ApTER
["SHIFT-0US" CHTAN BYTRD PCLLOWED Y
| #42 <LOW BYTE NEXT WONp>

13 {Setp
MAR B4p



cY-4p/rT-44 INSTRUCTION

nBGTRRTPLL

1906
19¢7
190
19¢9
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919

GYede/nT=44 INSTRUCTION

@11224
@1l216
913230
211236
2131244
@112%2
d11260
211286
911272
2133%0
213392
211304
211304
2131310

9131332

211334
11386
211320
2131386
21333
211342
21313%
7133%
211362
213370
9113%2
213374
21137
21149
911402
[ERY 3T
211432

€114%4
d13438

1340

211422
211424

nhcTeaTPLL

19%¢
1987
19%8
1989
19¢8
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

314426
213439
14432
21344p
Q11446
013434
311462
913472
V13476
211592
218530
2135%2
218534
€11546
211520
g13522
11524
911532
[F3%.1.71

814536
211540

213562

211844
#1354¢

ip4a00
200228
242777
212777
912777
912777
212777
2a%0277
213777
Sod240
22240
Bo0240
Ppd240
PpRa0y

[212.11']

104000
[L1LLL)
912777
212777
212777
212777
812777
22%277
013777
230242
GoR240
Qo024
[L.LEFLT ]
quuﬂn
21377
022:2:
20405

022626
[LLLLT)

2a24r2

022626
[LILEL]

104000
ITILLEY
912777
2012777
042777
212777
212779
212777
20%077
243777
2ol24p
2g024p
Bo0240
2a0240
Soface
gog2é

513,73
022626
2od408

022626
Podale

Pa0402

022626
Gocora

TEST 11 MAINDEC-14wD0DGTE=B MACY1L, 924
1§ToP INTERRUPY TES]
JTEST FOR NO INTERRYPY
ct1e8t  ScCOPE
553"~ #GTH8AI9D00NE
4 ]
giigig i:;:gs MoV #GTH0A,TIMEVT
Bii312 16764¢ MoV #0r8AIPLPYCY
164000 167562 MoV 8104230, 0080p
173000 167336 MoV 0473009 ,00BUPY
167526 GLR .p,r
e@1022 167352 MoV DBUF 1 #DFC
NoP
NOp
NOP
NoP
BR .
ctesA; MALT
j§TOP INTERRURT TES]
J$EST FOR INTERRUPY
sré91  ScoPE
:t:zv #GT99A,9DDONE
1140 67534 0 [
:i%:;f iavssz MoV aGTEvR, 0L PVCY
211422 167832 MoV PGTEYCOTIMRYT
164000 167492 MoV 516 =II|QOIur
173400 167446 :ov :1: [ LI
7436 LR P
bsiazz 167462 MoV uau!vanlc
NOP
NoP
NOP
NOP
el DDONKL +9DOONE
82 GTe9A1 MOV 0 [}
satoet 174 Cup  (3p1es3p)e
R GT7§
6te98; CMp (SR)*, (§P)e
HaLY
L1} (447 ]
6469C; CMp tgpi*atyple
HAL?
TEST 11 MAINDECAi1DDGYB=B
igHIFY oUT INTERRUPT TER?
JIEST FOR INTERRUPT
ct781  SCOPE
RESE?
B1§536 167422 MoV 2GY7089000ONE
1844 167420 MoV ngriog,oLpvee
211922 167416 MOV L I1] a.,;,;nsz
1000008 167348 MOV #104000008UP
agsﬂzo 167334 MoV (1T] :Q‘.D UFq
173000 167330 MOy #473000,000)r2
167316 CLR (11}
801022 167342 :gv DguUE #eDRC
»
NoP
NoP
NOP
MALT
st7aA1  NoP
201074 167340 MoV fntvrx:;vln:vr
: oMe (SP)* (8P
1] wrxl
GT728; CwmP (SPye, (80
WALT
L1} [344)
6$70C; CMp (Spl*stgp)e
HALY

25.NoVe?3 12158 BAGE ¢3

iLOAD RETURN FROM BONE INTERRUPY
itoun RETURN FROM $1MELOUT INTERRUPY
1L0AD n!;ggc‘zugg'ﬁlonv-. N INTERRUP?

Ll
;tg:g '27A1U! A"Q"STOPNNSTOP IN?, ENABLE"
JLOWER MACHINE PRIORITY
JLOAD DISPLAY m.€,

jGT=4@ INTERAURTED IN ERAAQR

jLOAD RETURN ABDRESS FROM [NTERRUPT
1b0AD LP VEGTOR
RGN
; "
boie "g$x¥08 ATa"8TOPNSNITOP INT, ENABLESINT®

iGYTe4@ FAILED PO GENERATE 4 STOP INTERRUPY

jGT=4 3708 (DONE) INTERRYPTED TQ THE
1 LIGHTPEN VEQTOR

iGr=48 8700 !ugNg: INTERRUPTED TO THE
1 TIMELOUT VECtOR

MACY L.g24 29eNOVe?3 iP1a8 RAGE 4¢

iLOAD DONE VECYOR

-1LOAD LIOHY«PEN VECTOR
! N Agn

LOAD RETURN ABORCssS
fLoa0 RGHARAGTER HEOE"
1LOAD "SNIfTaOUT"

FSTART DISALAY

JGY48 PAILED %0 INTERRYPT ON SHIFTLoUT

{67240 PHIPT=ONT INTERAYPTED To THE
ECYOR

§ DONE V

j6ted@ BNIPT=OUT INTERAUPTED To THE
} LIGHY PEN VECTOR

N



(354 4V/rv-4‘ INSTRUCTION TEST 11 MA{NDEC-414-DDgTB=B MACY331024  25enNgym73 40|88  pAgE 43
nbcTegP11

1958
1961
1992 17IME=pyT INTERRUPY TEST
1993 .
1994 ¢115%p 1p4goe G¢711  scopr
1995 011532 Qo200 Rgse?
1996 @115%4 043777 001064 167300 MOV DDONEy, 8DDONE
1997 211862 213777 091070 167276 MOV LPVETL, 9LPYCY .
1998 211872 Q12777 011616 167274 MOV lcf uahl"llvr J1LOAD pETURN ABDnEu
1999 Q1157¢ 02%877 167216 cLr
2000 313682 012777 177776 167242 MoV '177770 e0PC jLOAD DIBPLAY p
2001 211630 03473y 012340 JSR 7,0hAY 1EXECUTE A "°°N‘"
20e2 €116%4 0pPgnp HALTY 1GT=40 FAILED %0 mrmw ON TiMEeOUT
2003
2024 @131636 0pO24p GY71A) NoP
2005 211620 013777 0401074 167244 MoV TMEVT409TIMEVT
2826 011636 022626 CHP (gP1e (SP)e
29e7 : .
20e8 . iNO LIGMT PEN INTERYPT TEST
2009
20190 @1163p 1p4pop 6721 scoPt
2011 213632 0aogos RESE?
2012 911634 042777 014676 167324 MoV BGTP2A19LPVCY  jLOAD RETURN ADDRERS
2013 Q1i642 012777 1008148 1673152 MoV #100140,00BUF  )L0AD DIRPLAY BUPFER
2014 011698 012777 173208 167146 MoV ﬂt’ 2pe 000UrY
2015 3136%6 00%979 167136 ~ CLR RSN
2816 211662 013777 001222 167i6R MoV oau 11
2017 21367 204737 012348 JaRr 7,0kAY JEXEGUTE A PROGRAM DELAY
2018 Q13674 Q0404 BR c“ .
2019 01167¢ @oCp0p ) 6¥72A1 HALY iGT=4@ INTERRUPTED ON PALEE LIGH? PEN FLAS
2@2p 01177 213777 o0@1878 16716p Mov LPVETL 9LPVCY
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tHe INFORMAPION iN THI® DOCUMENT 18 SUBJECF YO OWANGE WITHAUT
NOFiCE AND SWOULD NOT BE CONSTRUED A5 A cOMMITMENT BY 0I1GI%AL
EQUEPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILIYy POR TME USE OR RELiaBILITY OF
i¥8 SOFTWARE ON EQUIPMENT WM{CH 1S NOT SUPPLYED pY BEC,
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phcreaTRy

i)

2,2

"
2.3

3.4

4,

4.4

ApSTRacT

L33 DAL 1 2]

THIS PROGRAM CANTAINS & Sgaéss OF PATTERNS THaAY ARE

:!n A8 AIDS IM THE ALIGNMENT AND ADJUSTMENT OF THE
6%4a/GY¥44 DISPLAY SYSTEM WITM 4 VRg?, FoR THIS TEST

tHE MAINTENCE SWITOMES ARE NOT USED <NORMAL POS[TION?,

REBUIREMENTS

A= N 14

EQUiPTMENT

Grép DispLAY SYSTEM WITH VRA7 DlspbAy SCopt gR
GTéq DISPLAY SYSTEM WITH VR3? DiISPLAY ScoPrr,

STORAGE
THIS PROGRAM USES LESS THAN 4K OF MEMQRy'
PRELIMINARY PRQGRAMS

ALL PROCESSOR MAINDEES, GT4§/GT44 INSTRUETION TEST I AND
6t4a/6%¥44 INSTRUCTION TEST 1 MUST HAVE RUN IN THEIR
ENTIREYY BEFORE ATTEMPYING 10 RYN TH{S TeS7,

LOADING PRRCEDURE

~~~~~~~~~

-q’-.v---qn---..-

METHOD
PROGEDURE FOR MORMAL BINARY TAPES SHOULD BE FoLLOWED.
STARTING PROCEDURE

I’qunw--«ﬂ~‘q'.-g
STARTING ADDRESS

LOAD ADORESS 2800

STARY WITW SWITCHES Yed, 8wl FOR AUTo ssuuzncxuc

THRU ALL NONsORERATOR INVERVENT]ON PATTERN

START WITW SWITCH BIY 78D, %1 FOR 3uxtcu n:oxsw:n PATIERN
CONTROL (REF 4,2},

8T4RT WITH swxrcu BIT 784, #%g QR § POR KEYBOARD PATTEAN
CONTROL tREF 4430,

PAGE 2
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nHGTCATRLL

4.2

CONFROL 8,37CH SETTINGS (S,iTCH REGISTER)

SWITCH REGISTER BITS 8,1,2,3 ARC USED T0 SELECY
EACW OP THE TESTS,

NONGOPERATOR [NYERVENTION TESTS

SW 30

/DIRECTORY

/DOT REPEATIBILITY

/PINCUSHION <X AND Y OFFSEY ADJ,Y

/QCTAGONS OR 3SQYARES

/CHARACTER ‘§ET CCHAR .ADY.>

/DASH LINES AND BLINK

/VECTOR LENGTH ;!31 € X vECTOR LENGTH ADJ+Y
/VECTOR LENGTH YEST ¢ Y vECTOR LENGTM ADJ,>
/PHOSPHOR YEST SHORIED

/pHOSPHOR TEST SVERT>

/ZINTENSITY LEVELS, SYNC AND LIGWT«REN YESY
/EDGE TESY ‘

/SHORT VECTOR AND lccifgxt POINTY TEST
/GRARHPLOT INCREMENT TE

OPERATOR INTERVENTION TESTS

-0

16
17

/LIGHT=PEN FOLLOW TEST
/KEYBOARD EEHO

SELECT SUB«PICTYRE: @
SELECT SUBSPICTURE & OR
STOP DISPLAY FRAME MOTION

EXECUTE ALL NONsOPERATOR INTERVENTEON PRAMES,

EXEQUTE THE OISPLAY FRAME SPECIFICE BY SW p=3,

PAGE 3
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4.3 CONTROL SWITCH SETTINGS (DIFPLAY kEYBQARS)

ALPHA CHARACTERS tA' THRU tp) ARE Usto To BELEET TiCH goFf
THE TESTS,

CHARACTER TES]

DIR :TOR

DOY REPEATIAY

rxn;usuion GXLANZ Y OFFSEY ADJ)
OCTAGONS OR SQUARES

CHARACTER SET tcuan. ADJs?

Nes
TecToR VERO AN rES Y Sx vecton Lenoth aou e
VEeIGR L:uuvu TEST <Y VEGTOR LENGTH 40V,
PHORPHOR TESY CMOR}ED
PHORPROR TEST CVpRT)
xuv*nsx Y L;v;us BYNG AND LIGWT=PEN TedT

[ 4

lﬂo M V!croa AND RlLAT!V! POINY
GRAPWPLOYT INGREMENT

LIaKTaPEN FOLLOW 728 ?

KEYGOARD EONHD

DEPRESSING A 'RUBOUT! AFTER SELECTING A FRAME WILL LOCK
ON THE SELECT FRAME,

DEPRESSING A 'ER' APYER SELECTING A PRAMP WILL
SELECT SUBPICTURE ¢ OR STOP DISPLAY PRAME MOTION,

TO EONTINUE AFTER DEPRESSING 4 JGR1 BR 'AUBOUT!
DEPRESS ANY KEY OTWER TWAN IGR' oR: |RUBOUYT,

DEPRESSING 'CONTROL € €oC>' WHEN EXESUTING THE KCYBOARD
EcWo YEST, WILL RETURN GONTROL 1o THEZ DIRECTORY PRAME,

VOZTRMT RC oo T DN MTIADT >
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5. oeEgAT!yG PROCEDURE

PR T I T 2L P T P Y

54 OPERATION,L SWiTcHeS
ALL OF 1u$ TEST WiLL RUN IN THEIR NORMaAL MANNER WltRHOU?
ANY_OPERATIONAL SWITCHES scg!cfto HOWEVER, SOML OF Thp
TESTS WAVE ADDITIONAL PRATURLS AND TWE ARE BELECTES BY
USING SWEYCH BIT 26 OR NCR™ KLYBOARD KEY',

5,471 PINEUSHION TEST

SW e DISPLAY PINGUSH]ON
SWgm g DISPLAY CROFSHATEH <i{NwHOUSE TEST ONLY)
s,{v2 OCTAGON OR SGUARKS
SWes@ DIBPLAY OCTAGONS
SWgmy DIBPLAY SQUARES
5,473  VEGFOR LENGTH TESY
SN 6 8 8 SWEEP MOVEMENT
SWemy STOR MOVEMENT
5,474 PHOSPHOR PEST
SW 688 SWEEP ACROSY THE SCREEN
SW gem STOP MOVEMENT
5,175  INPENSITY TEST
SN 6 8 @ ENABLE 8SYNC 'QFF!
SW ¢ 8 4 ENABLE §YNC 'ON!
5,4 s GRAPHPLOT INCREMENT YEST
SW 6sg USE GRAPHPLET X
SW 6 8 ¢ USE GRAPHPET ¥
5,407  LIGWT pEN FolLOW
sW & 8 0 DISPLAY LIGKT PEN FOLLOW
SW 6 5 ¢ DISPLAY L1GKT PEN FlpLD oF VIEW

CIN«MOUSE TEST ONLY?
' ERRQRS

THE PROGRAM WILL ONLY WALT ON ERROR,
THE PROGRAM DOES NOT CONTAIM FACILITES FOR THE REPORTING Op ERROR
CONDITIONSY
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DISPLAY TEST MAINDEC=43a00GTGal MACYL1.68¢ 25aNOMS73 34980 PAGE 6

RESRICTioNs

P TPt 1]

1F USING tHE SWITCH REGISTER (REr #.2) Yo gONTROL tHE
PROGRAM, THERE Wl BE A DELAY REFORE THE
NEW TEST IS SELECYED,

HISEELL ANEOUS

PPt pepapaper TP
DEV{CE ADDRESS PROGRAM (0CAIONS

0CAT1oN 1800 BoNTAINS THE §T4@46784 DEVICE ADDRESS,
toc;f:ou 1982 CONTAINS THE?eTOHzGTQQ {NTERRUPT VECTOR,
LOCATION 1B@4 BONTAINS THE GT404CTé44 INTERRUPT BR LEVEL,

PROGRAN_DESCRIRTLON

T Rt Y BT P
D1RECTORY

THIs TESY USES THE CHARACTER MODE Tg DISpLAY A DIRECTQRY
OF THE TESTS THAT ARE AVAILABLE,

DOT REPEATEBILITY

THIS TEST INTENSIFIES A 00T IN EACH CORNGR AND A DOT IN THE
CENTER OF TWE SCREEN, THIS IEST 18 USED $0 VERIFY 80T REPEAT{BLLITY,

PINCUSHION AND VECTOR OURVAIURE TEBT CADJUBTMENT OF X AND v OFFSRT POTS)

?u!stT;s?”:ur#guzs,?uz~ruLL :c?ztgnAngAéizy 1S USERUL
N CENTERING THE VIEWING AREA IN THE DISHLAY MaSK,
iu!s TEST ALSO DRAWS & n!AegNAL LINE FROM LOWER LEFT CORNER

0 THE UPPER RIGHT AND TWEN RETURNS IN TWg OPPOSITE DIREETION,

A BIMILAR SEOUENGE 18 H$PEIIED-SVAR71N0 AT _LOWER RIGHT

CORNER To THE UPPER LEPY CORNER AND BACK, THE PURPOSE 1S Tp MAKE
CERTAIN THAT THE VECTORS Al! LINEAR OVER THEIR ENTIRE LENGHN,
W1ty PROPER LEWGTH VECTORS ONLY TWO BIAGONAL LINES SHOULD gE SEEN
tN_THE CENTER OF THE SCREEN, 0O-NOT ADJUST THE VECOR. LENGSH

POTS WITH THIS OISPLAY PATTRN, SINGLE LINES SNOULS BE VISABLE
AT THE TOP AND BOTTOM OF THR SCREEN; |F NOT ADJUST TME Y OPFSE? POT,
SINGLE LINES SHOULD BE VISABLE AT THE RIaWY AND LEFT EoGE

OF THE SCREEN If NOT ADJUSY THE X OFFSET pOT,,

0CTiGONS OR SQUARES

A SgRIES oF DIFFERENT SIZE JCTAGONS OR SOUARES ARE DRAWN Tp
DEMONSTRATE THAT CLOSED FIGYRES CAN BE DRAWNED UBING

DIFFERENY VECTOR LENGTWS (7,17037,72,177,377 AND 797),

THEs PEST 1S USED TO TEST THE ENp POINT MATCHING OF THE VEETORS,
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nBETGA TPEL

9.6

9.7

9.8

9,49

CHARACTER BET ¢ADJUSTMENT OF THE CMARACTER POTISY

TWO COMPLETE SETS OF ASCI] GHARACTERS AVAILABLE FROM TWE

CHARACTER GEMERATOR ARE DISPLAYED, THE CWARACTERS ARE axsngvcb IN FQUA
LINES OF TEXT, THE FIRST HaLF OF A LINE §§ IN 'NORMAL' FON .

THE SECOND HALF OF A LINE I§ IN 'ITALIGS) PONT,

DASH LINES AND BLINK TEST

THIs fEST IS USED 70 TEST THE FGUR T,PES OF VEGTOR LINES,

POUR YECTOnS ARE PLOTTED USING £ACH OF TWE FOUR LINE RESiStER VALUES,
TH1S TEST ALSO ENABLES THE :BLINK QPTION, YL FIREY

VECTOR ON A LINE SWOULD NOT BLINK, THE SEGOND

VECTOR ON A LINE SHOULD BLINK,

VECTOR LENGTH TEST CADJUSTMENT OF X AND ¥ VECTOR LENGTHD

A SERIES OF INCREMENTING ANGLE VECTORS ARE ORAWNED

FROM THE SCREEN ORGIN YO TWE OFPPOSITE EDAL OF THE SCREEN,
THESE VECTORS SHOULD TERMINATE ON THE LINE. DRAWNED AT PWp
VIEWING EDGE, IF THE VECTOR) 0O NOT END ON TWE LINEs ADVUS?
THE APPROPIATE VECTOR LENGTH POT,

PHOSPMOR TEST

A WiDE BAND OF INTENSIFIED VECTORS IS OISPLAYED TO ALLOW FoR
VISUAL INSPECTION OF THE CRI PMOSPKOR, TH]S TEST ALSO TEST FoR
ANY DISYORTION IN DEPLECTION CROSSeOVER IN THE SOORE,

INYENSITY LEVEL, SYNC AND LJGHTePEN SENSTTIVITY TE8T

E16WT VECTORS ARE DRAWN USING EACH OF THE EIGHT INPENSITY LEVELY,
THE INTENSITY BHOULD BE ADJWSTED $0 $MAT ®WE LEVEL @ IS BARELY
VISABLE, tMIS TESY 1S ALSO Y3ED TESY

THE LIoHt PEN SENSITIVITY, ALL LINES ARE SET To ALgDN A LIGHY REN

H1T, THEN RIT THE MESSAGE 'LIGHT PEN HITr Wili BE BISPLUAYEM oN TWg
LINE HIT, THIS TEST 1S ALSO USED TO YEST TWE 'SYNC! LOGIc {F SELECYED,

EDGE SOUARES TEST

;H!s test ;s USED YO TEST POR PROPER EDGr BLANKING AND REENTRY SETTLE
IME, THE SCREEN 1S OUTLINED ANQ POUR REETANGLES ARE _DRAWNED AS TO
!xug%gttut E0GE OF THE SCAE Ny ONLY RALFCOF ESoH chTANQLa\guoUho
BE vISIBLEY :
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9,41

9,13

9.44

SHORT VECYTOR AND RELATIVE pplNT TEST

THlg tEst 1S USED To VERIFY PROPER Decuoiga ¢Ff THE gHoat vzofgn AN
RELATIVE POINT, A SERIEC OF INTINIPFED VERTICAL LINES ARE mLottEp
USING SHORT VECTOR MODE, THE 7;;7 THEN RePEATS USING

ngLAng:‘pnlNT* THE RESULTS IS TWAT o SINGLE MORIEONTAL LINE APPEARS
TO THE REGHT of TWE VERTICAL LINES, AL30 INCLUDED 18 A ReLative BOIANT
REPEATIBILITY TEST, 7OUR SCT3 OF TRREE OcTAGONS LAGH WiLL

BE DISPLAYED, THE INNER QCTAGON {8 DRAWN USING SHONT VECTOR

MODE WITH A DELTA X, Y OF ’A 0ct, YHE MIAOLE OataGoN 18

DRAWN U ;NG RELATIVE POINY RODE WITH A DELTA X, Y oF

74 0CT, THE OUTTER OcTAGON 13 ORAWN UBING BHORY VEGTOR MpOBE

MITH AN DELTA ¥,Y OF 77 0CT, THE MIOOLE oCTAGON SHOULD

€ QUL DISTANEE PRoN THE '§UTER OCTAGONS AND SHOULD

NO VE,

GRAPHPLOT INCREMENT TESYT

A SgRIgs oF POINTS ARE PLOTIED WiTH EACH POSSIBLE VALUE IN THE GRAPHPLOY
INCREMEN? REGISTER PROM Puy77 THE RESULTING PATTERN USED SnOULD APPEAR
TO eE A SERIES OF POINTS AT AN INCREASING ANGLE,

L1GHTaPEN FOLLOW TESY

IN THIS OPERATOR INTERVENTIEN TEST A TRAGKING

CROS3 1S DISPLAYED, THE OPERATOR MAY MOVE AGROBS TwE Bingtn
WITW THE LIGHT PEN, AN X ANG Y OCTAL REASOUT I8 ALSO OI$MLaYED
T0 THE OPERATOS,

KEYBOARD ECHO TES?Y

THIS {8 AN OPERATOR INTERVENTION TES® USPD TO INBURE PROMER
OPERATION OF THE DISPLAY KEYBOARD, Hu;N 5 DISPLABLE CHARACYER
KEY 1S DEPERSSED TME CWARACIER 18 OISPLAYED ON THE SCREEN,

IN SELECTING THE SWIFTeQUY NODE, IF THE ¥EY OCPRCSSECD

IS NOT 4 CONTROL GWARACTER, THE PROGRAM WILL TRAP 40

THE SHIFTOUT VEGTOR, AN OCIAL GWARACTER VALUE REABOUT

S ALSO DISPLAYED AS AN AID IN ADJUSYING TWE THY GLOCK;

18T
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872
373
374

|.LITA
92L02¢

LELTLY]
LI12 kD]

P LLEELE]
Baiany
LELELP]
299203
222004
LLLELL]
L LELEY
0a8ge7
ip4g0p
200503
177578

PeBo24
Po12%g
Pao34p

[LLLRT]
2p1102
202340

TENARL  ABgpAuA

fVITLE 8;145197'44 WIYH VR17 VISUAL DISPLAY FEST MAINDECe14+00GTGuA
ol 187 £

«NLI8T  MC,MD,ChD

REsXE

Rysye

Ramy2

RIsx3

LTS

R5a%5

Spaxs

Prayy

SCoREaENMT

STKPTRE500 .
DISPLAYaL77)70 151/45 LI1GWT DISPLAY REGISTER

102776 1S FILLED WITH o2, MALY
iL18Y

1324
1WORD  LOWPHWR
3402

1230
1WORD  SCOPEA JEMT RETURN
340

n;-#zzhvéqa Wi¥W VRy7 VISUAL DISPLAY TEST MAINPECwg1aDDGTGaA MACYg3064 25<NOVS?S 34ip0  PRAGE 32
pBGTGATREYL 3

41
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
434
432
433
434
435
436
437

Botaeg

Beiotp
gzi00z
[TETEY

283076
221230
egigiz
d230%4
ga!ﬁ!a

24030
oslads
gel3ds

gig8g
gntasa
901034
221036
glia‘a
gioez
:'i’:‘
gig
921098
Beiod2

221094
B210%¢
[{2Y.LT]
Beicez

Boiote
[-[ 311D

Beio?p
fei0%2

Beio74
#e1e%s

200203
00137

[L3Y-11]
172002
202328
[-LLELT]

[LITT]]
177776
177560
177543
012470
012472
p12474
B124%6
012500
812502
LLLILE]
[LIL L]
[FLLLY]
LELELL)
230002
220290
SoPade
[TLILI]
Bodplp

172000
172202
192004
172006

BoR32e
[LLE ]

000324
290326

2o033p
2332

284356

GSADD,
Gs¥cTi
GSBRL1

ienT!
(1]
vx:;
=1
DBUF}
DBUFY1
DBUFZ)
DBUF3}
DBUF41
DBUFS)
DSAVE)
DSAVEL)
DSAVER}
DSAVESY
HokD!
TSAVE ]
CNTRI
CHANGE #
LOKRB}

18200

JMP START 101SPLAY TESTY

84000

172000 j0ISPLAY SYARTING ADDRESS
320 10ISPLAY INTERRURT VECYOR STARTING ADDRESS
2p0 101SPLAY BR LEVEL

[]

77776

177560

177562

BUFFER jPIRST WORD IN THE DISMLAy BUFFER
!urr:noi 1SECOND WORD

BUFFERe JTHIRD WORD

BUFFEReS IFOURTH WORD

BUFFERwP JFI1FTH WORD

BUPFERe32

: 1TEMP RES,

]

]

?

[}

[

[]

?

iGS ADDRESSES AND {ATERRURT VECTQRS

opli
LEL]
XPOS1
Ypos|

DDONE |
DDONEL Y

LPYETY
CRYCTL4

TIMEVTY
TMEVTLS

172000 1D1SPLAY PROGRAM CoUNTER

172002 1DISPLAY STATUS REGISTER

172004 101SPLAY X AX]S REGISTER

172006 10ISpLAY ¥ AX]3 REGISTER

;:: 10ISpLAY INTERRURT VECTQR FQR STOP

gg: IDISPLAY INTERRYPT VECTQR POR LJOHT=PEYN

ggg 101SpLAY INTERRUPT VECYOR POR TinGeQUY OR SHIFT=OUY
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461 JMONITOR ROyTINE

462

463 0oiiPe Ra%737 202046 SCOPEAy TST KRBY JTEST IF Su OR nkRaw
464 001104 Q01044 BNF SCOPEF i1BR IF nKRp"

465 gpilss pp%p3y 00B5556 CLR SWIicH JCLEAR M"SW{TCH®

466 Be1182 03273; 200108 177870 a1y ‘102'.’UISPLAV ITEST FoR wno 0/5TeP SWITGE"
467 Q81130 0p142 BEQ  SCOPEE JBR IF GLEARED

463 Dp1122 %13y g@B8556 , coM SWIICH JSET Suchu

469 Bg112¢ 032737 000408 4177878 SCOPEE! B!v #40010%015P AY jTEST BIT &

470 Peiide Pplptp NE SCOPEB . .

471 021136 205737 0G0ine2 SCOPEF Tsv HOLG JTEST FOR "HOLD/SToOP"
472 dpiis2 doipi2 BNE SCOPED iBR IF SEY

473 dgi144 000240 Nop

474 0211%¢ 04737 001536 JSR PC,3ETUR JRESET HOUSEKEEPING
495 pgii1%2 Qpp24g NP

476 221134 Q2080002 RY! JEXIT

477 Qei1% 043704 177570 SCOPEBY MOV P#0ISPLAY, R4 JREAD SW]TCHES

498 Bplid2 pe2904 179760 SCOPECH BlE #197760,R4 IMASK TQ BITE 4=45
479 021166 006304 ‘sb R4 JIMOVE LEFT

480 Qei117p 012706 000580 SCOPEDI MQ #STKPTR, SP JRESET $TAcK

481 DB011%4 0p024p NO .

482 02417¢ 004737 204536 JSR PC,BETUP JRESET HOUSEKEEPINg
483 gl!ila 230249 . NOP )

484 Pei204 000174 0Q0i210 L1 SDIFPTC(RSE) IJMP TO THAT TEST

485

486 0pi21p 0p20%2 DISPTCH FILEReR iDIREGTORY

487 Qe3232 Po2064 FILEL+2 jpor RtP:A?xl!Ex?Y
488 Qoi234 Qo207 FILE2e2 IPINCUSH

489 Qei23s Op234z FILESe2 crncnnt on SQUARES
490 Qod22g Po24ie FILE4e2 cHARAcTt SEY

491 @gi292 pgY026 FILEBe2 DASK LINES AND BLINK
492 DBeicda 0odpép FlLEbe2 X VEGTOR |KNGYH

493 Ppj22¢ 003172 FILE7e2 Y VECTOR (ENGTH

494 gpi2Bp 003324 FILELRe2 X PHOSPHOR TEST

495 003282 Q03400 FILELLeR Y PHOSPHOR TES?

496 Bg1234 003454 FiLEs2ea INTENSITY LEVEL AND LIGWTPEN
497 Qei236 pplets FILELTe2 EDGE SQUARES

498 Qei2dg Ro3e%p FILE1442 SHWORY v;cvon RELARIVE POINT TESY
499 dzi242 Oodiip FiLes5e2 GRAPHPLOT TES?

Sgg Q2oi244 poé34s FILEL6e2 L1GHTPEN 'OLLUH

%21 224246 0o50% FiLEe7e2 KEY BoARD ECHo

cg;4a/av.dl Ai¥H VRiy ViSUAL DISPLAY TEST MAINPEC.114D0GTGed MACY11,624 25.NOVL7Y L41pe PRAGE 32
nBCTEATPEY

LIX]

%es ) .
806 Q2i2% 0i0ods LoWPHRY MoV RO/s (5P
527 9232%2 010146 MoV RysetSP)
508 Bgi2%¢ 010246 M R e(SP}
529 22329 10346 Mov RIswisSP)
510 2231280 P1044s MOV R4, (8P}
§11 gel2d2 pipsés . MoV Ns,-(st
512 Dei284 010637 n0i300 MOV kousv
513 2ei2%¢ @12737 0e{302 200224 MOy ﬂn! PuRjenae
314 paizls 0Qofofe HALT

15

816 22313% Qoo LONSY, @

517 _

518 D2e3302 013706 001300 HIGPWR4 MOV LOWRY, 3P
519 B2i3fs 042608 M (SP]e, Ry
52p ’nglg 912604 Moy (SP}e,Re
§521 ©013%2 Q12603 MoV (Sp)*RY
522 001314 P12602 Moy (SP)*, R
523 Q2i3fs Q12604 MoV (SPle Ry
524 Iailln 912600 MoV (SP)e,Rg
825 Q04332 012737 001250 000024 MoV bohPHR|0024
526 80133z 012706 000500 Moy #3TRPTR, 8P
527 0234334 Q028240 NOP

528 02133¢ 0Opf24p NOP
529 Qei34a 0p024p NoP

53¢ 0231342 0p0o0p HALY

531 dey3de Pofoég NoP
832 Baidss Qo024 NoP

533 Bgi3% Qe0dz24p NoP

534 0043%2 PoR137 0401470 JMP SCOPED
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836 @213%¢ 012708 008500 STARTI MgV WSTRPTRSP i§ET Up THME BTACK
337 Bgi1382 012777 0@P34D 177420 MOV #34p1aPSW iRAISE PSW
938 @2i3%3 012707 @ELS4 MoV ﬂDPBnRa 134 Paxnrs
539 DBei37s¢ 013771 eoio00 MOV GSAb0,RY JGET iuPPL €0 ADORE§S
540 Bpid®p 0310129 STRAIL MoV Ri.4®)e sURDATE
841 gplés2 062384 pogen2 ADD #2,R JTHE
B42 Qoi4Ms 222700 081084 Cup SDREeLB,RD JADDRESSES
843 Pei4i2 Op1372 BNE STRA TUNTIL DONE
844 M;ou £42708 008064 MOV #DORNE . Rp gcu POINTER
845 ggiddp 13491 gpipe2 MoV GSVET,RY JGET SUPPLIED VEETOR
846 001424 @1012p STRBI  MQV ﬂx.ﬂ)‘ 1UPQATE
547 @Beidds 062704 poEge2 ADD #2 JTHE VECTORY
548 DPai432 022700 024100 CMP oDDQNa*u:RD
549 221436 Pp1372 BNE )
gaa azr:a M;usr 285556 CLR SHIICH IHOVSEKEER
81 Dpldds 39 poige2 CLR HOLE i
8552 2gi4%g aﬁs%o} CLR R4 :
553 0gi432 005037 001044 GLR TSAYE i
554 DBei4ds 04737 08536 sfRct  JSR Pc,)EYUl' ISET UP VECTORS
555 Dgi482 00503y gpip42 CLR HOLE .
856 Q¢148¢ 012737 001620 012004 MoV ':.DED:RAVLM JHOUSEKEEP X¢Y ORIGIN POR | IGHTPEN
%57 @pi4%e 012737 000600 212006 MOV #6PEIRAYL4B
638 204582 042737 030868 011764 MoV 43266007144  JINITIALIZE X READOUT
859 Q¢i5tg 812737 038260 0ii766 MoV #32060,Q  T44ae2
560 @08i5i¢ 012737 032260 011776 MoV R30060,DLT14B  JINITIALIZE Y READOVT
361 0gi524 012737 030860 012000 MoV #nzao.uuua-z
gaa 021532 090137 Be2050 JMP Fiuge iSTART THE TESY
63
564 Q21536 042737 000062 #PBSE SETUP} nov 962,960 IRESEY KRB VECTQR
565 Q01544 £127%7 Q@00 82062 Mov #0,8062 .
B&6 223582 042777 0@e100 177232 8¢ uu&:"ns JCLEAR [NT ENABLE
Be7 Qeis8g 00%a37 0@2046 CLR
568 DgiSeq 032737 0pE200 4179570 By ‘zﬁhnulsauv iTEST ron "KRB? GONTROL
569 281572 Pgl443 BEQ SETYPA |BR IF
570 283574 0g5137 002046 coM KRBP JSET "KRB" CONTRAL
571 Qgle¥a 012737 00i700 0062 MOV #RETB, ey60 JSET Up "KmB"™ INT
8372 0gié¥s 012787 000340 00062 MoV #34gFenc2
573 Pei6se 032777 0009100 177470 81s #108:0TKS JENABLE "KRB" [NTY
374 Betela 012777 001664 177234 SETUPAS MOV BSETUPE,@DDONE i5€7 UP 6T DONE VEgTOR
875 Qgi6lp 012777 0809340 177230 Moy #340#00Q0NEY
876 Bei68s 043777 0p1E72 177224 MoV LPVET:I,"LPVCT JRESEY LIGKT=PEN VECTOR
577 @oi1644 025077 177222 ) GLR SLpYCT i
878 PedeBp 013777 080ia76 177316 Moy mn‘r#»nlﬂzv‘r JRESET TIME=OUY/SHIFY OUT VECTOR
879 QeieBs 00S5p77 177214 CLR .
2:% Ral662 Doo207 RTS PC JEXIT
1
582 Dolebs 029777 177166 SETUPBY rsv ®DSR JTEST PoR STOP
883 201672 ip0401 BMI 1e4
584 DQeis?2 Qodoop HALT {ERROR, INYERROPT 9CCURRED To THE STOP
Bes JVEGTOR BUT §TOP wa$S NoT Sef
586 Qeis?s Ppope2 RY
587 0gi6%s 0Qo0ofp HaLT

g;;gwg‘v:« Bi¥H VR17 ViSUAL DISPLAY TEST MAINBECe11aDOGTGeA MACY11,624 25«NOVe?Y 141p? PAGE 3¢
BBETEAT PEL

LI
590

591 Bei78s 117737 177116 004044 RETBI  MOVB STkESrSAVE {READ yHE emg;;yh
592 021796 042737 177600 1044 81c uneoe.vstv: JHASK Y0 7 BITS
503 geiyi4 022937 gppeid algés CMP 813, Tsave JTEST POR ncn"
594 221722 Oglado 14 KY'F? iBR_IF

595 ge1724 0eBc37 0@5556 CLR SWIICH JCLEAR WSHiTGH®
596 Bei7Sp 16273y gpeipl gpipté sus 'uh'mve IMAKE g=77

597 221736 100426 KYTS51  BM! Y3 i<A

598 pei74p 022737 2000L7 @144 CMP ‘170TSAVt .

599 0e4746 100412 ) BMy KYT2 P

620 (2i7% 013704 0gi04d MoV TSAVE, R4

621 221784 012737 179777 00050 Moy #ud ) CHANGE

622 Rei76 0gBp3y ME9ISSE CLR suxscn

ée3 Pei78s Q0%237 0204042 CLR HoL R

624 B21772 @ploPz . RTY JEXIY

625 Bair?4 02293y poeave GoLp44 KYT21  OMP #76) TSAVE

626 ggE0Y2 Qoigis BNE KYT#

6e7 Qelote Q12737 177777 epipé2 Mov Py HOLD i RUBOYT

628 0020312 Pofola Rty 1EX]T

6o9 Pgigia pgBp3y mpip42 KYT1i  GLR NoLQ

610 Qeiolp Mlcaa RT1 K

:11 285022 0oPonp HALT IFATAL ERROR RT! FaAILED
12

613 20¢024 042737 177777 BES556 KyT31  mQV BegSWITCH

614 P32 0OpfpR2 R} .

615 0g2034 Palaoop HALY iFATAL ERRQR, RT} FPAILED
616

617 222036 162737 0BOC40 BOL@44 KyT4l  SUB #40,TSAVE JICONVERTY € TQ Ve
618 DPeipds 0p0734 BR KyTa

619 0@2304s 0Padp0g KRBUYI @
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nbeTGATRLL

625
689
653
691
692
693
694
695
696
697
668
699
7e0
701
722
723
724
705
7e6
727
7e8
729
710
714
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740

G¥rap/eYuqd WiTH VRg? VISUAL DISPLAY TEST MAINPECe14=D0GTGaA

2ec0%0
aei092
28¢0%
Jez0%0

FEAULY
feznéq
ngig7g
92072

222074
2ee0%s
dgiine
Re2its
:eiiiz
(2381}
2¢51%
@gia124
208132
8gi1d4
geiLde
[[1EL}]
Boiide
dei%2
aeiie
Q162
ge218s
teiL?2
2eé176
2ee202
Bez2fe
wee2ie
Bodaiz
gea2te
gz¢zzz
gZ236
85!232
22236
Bo2242
ggi246

22i292
2%
gi2e2
222686
?pe272

BBGTGATPEL

742
743
744
745
746
747
748
749

Bei27s
22392
Boé3ne
9e231e
2223l
221316
#2320

gee322
Ree3a6
822330
eee332
eee33e

2ee34g
s
2e

9!23’2
2223%
gpe 362
BBi384
2e2346
ogei372
P2i374

222376
2p2402
Peidfe
gezdafe
[T LY

ip4g0g
D453y
Solofg
005540

104000
224537
1p00re
2o7142

1o4a0p
012700
2473y
21270¢
242720
842720
812729
12720
225301
Poi366
212720
012720
21272¢
g12720
Pp4737
p12704
012720
P12720
91272p
912720
225304
Pa1366
212729
012720
912720
Bg2720
212729
812720
0127182
2a0437

012728
212720
212729
01272¢
200207

242737
233737
Pplens

Go4s537
[-L1-T.LEY
912470
Podale

[TT113]
2agesy
Pa7230
[T1ER]
Ppl36s

104003
242737
2393y
2oioip
24537
2pQ021
007334
25337
21366
Poo4ey

Bp4s3y
[-LI-LLIY
207724
2a5337
2p13%6

nos412

205412

012470
np2252
a0e020
2400800
204777
1
209

220004
2p0000
p4oaed
204777
2p2252
200020
841777
ne0000
821777
[LTTIL!]

200009
020001
041777
[l LI
1734p9
162020
012470
p02274

147000
LT
[LLLLT)
110000

204020 001246 FILE2A4 MQV

205556
208412

005412

284046

214000
295556
295412

201046

2054412

201046

04046

187

"
JEXECUTE DIRECTORY BRAME

FILE@) SCOPE

MACYL1:624 2Banove7?3 11180 pAgk 18

JSR 3, M§96 JEXTT 7O DISPLAY A FRAME
b1
'SNEU JUSING THE DIR; FRAME

JEXECUTE Dot REPEATIBILITY FRAME

FILES: SCOPE .
JSR 5,M§SG JEXIT 10 DISPLAY A FRAME
100000 .
FRMEL JUSING TWE DOR REPEAT FRAME

JEXECUTE pINCUSHIQN FRAME

FILE?Y §COPE
MoV BBUFFER, RO J1LOAD 8TARY ADDRESS
VSR PC,JETPHY 1LOAD 8,0 ORGIN
MoV #20,Ry JSETUP COUNT
187 MoV #INIX (RO ILOAD tNT LINE
MOV unAxv.taa)- ]
MoV l("! anAD nELVA X
MoV ﬂn!nusi MAXY, (R@)e 1hoAD » MAX Y
DEC Ry JPINISHED 9
BNE 15 )8 IF NOT
MOV nuzpusxox.éna)n 1Gg BACK 3 YNIT
MoV #0,({Re
MoV BINTX tRa}p
MoV MARY, (RD)® nPLoT LAlY LINE
JSR PC,EETPNT 18
Moy PMARYeLL1007RY latf ﬂ doun?
1 Moy SINTXeMAXXi4RD) ¢ lt AELTA X MAX
MoV #0, (R JLOAD BELTA Y 5 2
MOV SMINUSXeMAKX; (Ra)s JIRETRAE
MoV *L0UP(RG)e #?AD nCLTA Y of ee
DEC Ry | NISWED
BNE 2§ [ uqr
Moy #g,[Rple
MOV #MINUSXSY, (RE)*
Moy BINI XeMAxX3iSRD) » JPLOT £AST LINE
Moy 20, |RD}e
MoV #DSIO0R, {RP}+ 1L0AD 8TOP
MOV WDJNP, (RO)® JuoAR JunP
Moy naurr;n.(nu3
NP FILB2A
SETPNTH MoV vwolnrl!n".:nﬂ)o 1L0AD POINT
MoV tn. Rg)e 1 AT X
Mov Rp)e 1Aty
MoV ‘LQNGVOGRB‘O ltonc VECTCR
RYS pEXIY

MACY44,624 25<NOVa?3 14100 RAGE 36

‘QﬂQBaGITR iﬁolﬂ GOUNVER
ribe2B4 TST 1YEST SUiTeH
BED rxL;zc {BR 1F SUBYEST NoT SELEGTEC

:sn RS, MESG JEXIT 10 DISPLAY FrAnE

BYFFER JUSING THE GRO8S HATCH pATTERN

BR FILB20 iBR
FILE2CH JSR RS, MESG JEXIY 10 OISPLAY FrAnE:

FRME2 JUSING THE ofruiv pATTERN
FILE2DY DEC ONTR IFINISHED ¢

BNE FlL§28 1BR IF NOT

JEXECUTE QCTAGONS ORN SQUARES

FIRE34
FILESAY

FILE3BY

SCopPE .

MoV #14200,CNTR JSET UP A COUNTER

TS SWIICH

BNE Flb 38 JBRANGH !P IUBtT!S!

:sn 5,M5S6 JDISPLAY Trd

FRMES iFRANE #

DEC CNTR ,ntcREMtNT COUNTER

BNE FILE3A 1BRANGH IF NOT connL:Y:
B8R FILE4 JEXIT YO NEXT 9EST

JSR 5,MESG iDISRLAY TEST

1

FRME3A iFRAME #

DEC CNTR IUEGREM:N? GOUNTER

BNE FILE3A JBRANCH IF NOT COMPLETE
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nBETGATRLL

776
777
778
779
#g
81
ye2
783
784
785
786
787
788
789
790
791
792
793
794
5%
L)
797
798
799
[-147]
8oL
802
8e3
8e¢
8¢5
806
8e7
11
829
810
811
[ F¥
813
814
815
B1s
817
8ig
819
82¢
821
82z
823
824
825
g2
827
828
829

Ae24le
u:ﬂ.‘
205422
2o2424
2ge4ld2
Bezadg
Mezadz
FLEEYT
a'ﬂdﬂz
HIER
2024482
0924;0
02247%¢
FEFELF]
FrEELD
228514
L1131 ]
222534
2eis53p
Be2534
20454p
22544
22:5%
222584
Pek54p

[I+11T]
223%p
002574
Betesp
geienz
Roéel4
gedsie
[TI ¥
223634
202618
geis2z

Bozeaq
223630
zoge:4
gadedg
Bededg
Botele
Ba8ess
FEXELY]
228684

Deasds

1e4a7g
21232
21272¢
g1272¢
21272¢g
p1272¢
p12720
612720
11272
112728
242737
20493y
0127!7
ﬁ0;737
21273
maA;S;
912726
2
014;3;
91272¢
2pdy3y
212729
91272p
812720
290137

112720
212702
212703
110228
285202
222702
204774
225323
21374
212720
202207

212720
2139682
wa:vg?
2p4337
912720
213702
8473

¢|47s;
ga0820y

pi2473
174498
176@32
117124
neseno
pE1L768¢
108069

17
598017
080100
BE2e24
290148
292624
agaato
282624
172640
092564
002730
170260
0g2es5s4
173408
160000
012470
gp274¢

206016
008000
298837

opgsly

22808417

1708648
882666
uozvgz

2939
ggnuea
882666
gea7id
P82670

2024686
302666
pp2666

sBigPLAY FILE

JCHARACTER ANU ITALIES TesT
ISEY UP THE BUFFER FUR THIS YESY

FiLES) Scope
MoV
MQV
MoV
MoV
MoV
MOy
MoV
MovB
MavB
Mav
J§R
MoV
SR
Hov
JSR
MoY
VSR
JSR
Mov
JSR
MoV
MoV
MoV
JMP

LoADSRI Hova

nov
isy MOVB
281 INC

L0ADBF§ nov
MOV
VSR
JSR
MoV
MOV
J8R
SR
RYS

STCHARE 2

FRUFFER  ag

*SY&TSBISI!Vﬂo(B)t

#STATSA|{TALZISYNOPFIGREEN, (

:gﬂég;!!NrbiL?ﬁfrlsLKOrrlLfNEQ.(z)t ILCAD POINT MPDE
§ »

BHARY®=77,(8)s

SCHAR, (B)s

#17:%p)%

#17¢

#3851 STCHAR JILOAD IMITIAL CHAR,

PG, BOADBF

#14€7STCHAR 1,040 INITIAL (€ GRAR

PG, 94087 Jtqu LINE

-4g,8!cHAR chAD NUMBERS AND FUNCY
kDADB LOAR LIN

asv TS‘IIYALaa{Ra)o lLeAD NORMaAL FONT

PC,b0ADSP JLOAD BPECIAL CHARS

PCy§PACE ) INSERY 8SPACES

-STATSAI17AL1.4kn)- 1L0AD iTAL!GS FONT

PC,L0ADSP 1L0AD SPIECAL

-os]opocae)a 1L0AD BEvOp

#DJMP, (ARG ).

usugfsﬁ,(aza.

FILE4A

216 (RO)s

#p, K2 1144 INITIAL SHIFT OUT CWAR

#374R3 1LeAD

::.lIE’O 1L0AR auan

#i7R2 thST FOR 8]

28 8r IF 81 niyn

R3 lr!leutu [

is §8r [F NOT

#204%7) (ROYe lkoAD gHIFPeIN SPACE

PC JEXIT

BSTATSA| (TALD) (RE)e 1LpAD NORMAL FONT

STORAR A bzv 57Antlho CHAR

'c.'!LLlT ILOAD THE GMARAGTERS

PC,EPACE :INSER? SPACES

ﬁsvlTsAl!TAL1.(Ru)‘ eAO ‘ ¥!cs FONT

STCRARsR TS {NG CHARACTER

Pc.rtt&lv ILOAD YHE CHARAGTERS

Pg.SRL' l!~|$R CRalF

3::/':;:‘ GieH yr1? vigyal DlgplAy vEgT MAINPEC=11+D0GTGwA MACY114684 25aNOVe73 44180 PAGE 17my
A

830
831
832
833
834
:M]

36

7
838
839
840
B4y
842
843
844
845
B4
847
848
849
852
851
8s2
853
8%4¢
855
856
8%7
L]
859
862
BeL
842
863
LY

B6s
b47
843
8é9y
874
872
872
873
874

282670
;aggit
2é7g
d62794
Beivie

QeEvL2
2esvie

2p273s

2eivdp
Pez734
GEiTég
égiv4z
geevde

3¢2746
2e27%e
Feiyé2
202766
[TTRAL

2g2772
%eledy
cglpse
cgtong

22101¢
228014
rplels

l2%e?2

(222
2232%¢
2232
23234

142728
112728
112725
412728
Pa0207

B12783
118220
25202
[PLATHS
231374
Pae20y

212703
112720
2p33p3
031374
282209

012737
042737
Bo453y
[TIrEN
042471

812737
2p4537
ELELED
212472

25337
za13%y
o213y

1211 1]

lpég?e
Z245%7
2i2¢%e
212174

2psasLs
sogeie

sesei2
#88312

288840

208010
20840

oase00
2pg4700
np5442

AE0400
2@%412

283022

203024

785412

2093022
212599

212500

crkFi  MOVB
Move
:ovs
VB
afs

¥ MoV
Move

>
-

rit

I_|_

SPACE; MoV
187 ;OVB

JACTUAL DISPLAY
FILE4A§ Mgy
48t MoV
JER
i
BYFFER

MoV
SR

3
BUFFER
Dec
BNE
JMP

10%¢ 2

#45,(0)¢
#12,(0)8
#124(ple
#42,(00e
PC 1EX1Y

#424R3
Rz,!D)t
RZ

7ILL‘
7

®{2 4RI

gam;(ﬂﬂlo 1LOAD A SPACE

3

1§ 18r IF NoT DoNE
PC 1EXIT

RQUTINE
#1080,105 ]
I

#MANY=77 ,BUFFERe¢R
R5,MESG

NTER
ING POINT

#40k rBUFFER® LD
R5,MESG

10% JFINISKED ¢
43 1BR IF NOT
FILES 1Go TO NEXY YEST

JEXECUTE DASH LINES AND BLINK

FILED: SCOPE
VSR

lo200
FRMES

5,M§SG JEXIY 70 DiSPLAY A FRAME
JUSING THE DASW AND BLINK FRAME
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bBCTCATISL

#
3
78
79
sso
884
882

eT4z/
BBETEA

931
932
933
934
935
936
937
938

23242
202244
i
a-n:-f
2o82%

d¥27g
30!212
sgd2%s
[ LEELT]
Qa3
[TEELDS
2823350
223334
#0233y

1a;aga
p127

012;3;
2427%9
sty

1

013;3;
204837
[-L11.LIY
010426
Po4syy
[TTL11Y
ogugaa
262737
2p%S337
Ppilbe
2a%337
Pp1351
Q00240
223737
Poi342
ga%237
Pa%33y
Opi33s

1g4p0¢
ai;7;7
2127

012;3;
3;2737
9127

03873;
[TTLER
[ TLITH
Lhrn
[TT1144
0e0001
'glqez
062737

225337
poisss

a4iyry
200010
2a0000
200040
200200
291034
205412

705412

008012
284832

084046

20i034
204036

240000
201777
2008040
208040
200200
204034
205412

o0a%442

[LLLIN]
Po4032

LLITLT]

285586

201034
884036

o:aa;a
224236
204234
221046
poled2
0108474

010474

201034
210474
804236
easa;;
gL

o10472

010472

JEXECUTE VECTOR LENGTH TEST (HOR{Z)

FILE6)

LOOPAY
LOOPALY

LOOPA2Y

PA
‘00PA3H
Lo

JEXECYTE VECTOR

FILE7}

LoOPB}
LOOPBL}

LooPB24

B
opB3¢
Lo

Scope

L1

SCOPE
MOV
MoV
MoV
MoV
MoV
MoV
JSR

1
FRMES
JSR

FRMESA

BINTXIMAXX,DELTX JSEY UFlVE:TlCAL WEIGHY

#i20SAyE2 ISET Up Tiy

#0,USAVEL

#42)CNTR JSET UP EXECUTION €OUNT

SMAXYel/19,0SAVE JSET UP

DSAVELIDELTYS

5,M}S6 JEXIT 10 DISPLAY FRAME
JVECTOR LENGTH FRAME

5,MLS6 JEXIT Y0 DISPLAY FRAME
JVECTOR LENGTH FRAME

#10)QELTYE UPDATE ANGLE

DSAVE FINISHED ALl THE aNGLES

L00PA2 BR IF NOY

CnTH DONE CQUNT?

L00kAL iBR IF NOY

SWITCH TEST SWITeH

LOORA BR IF MALY MOYON

DSAVEY UPDATE INITIAL ANBLE

DSAVE2 FINISWED aLb?

LooRrA BR IF NOT

LENGTH TEST <VER®)

SINIX,0§AVES SETUP INITIAL X

SMARY, DE| TY6 SETUP INIYIAL Y

#10,0SAVER SETUP EXEEUT]ON CoUNT

#48,CNTR SETUP DELAY

'2ezoosgv: .

OSAVELiQELTXS  JEXIT 70 DYSPLAY FRAME

L JVEGTOR LENGTH TgSY PRAME

5,ME8G JEXIT TO DISPLAY FRAME
JVECTOR kENGYH FRAME

#40,0ELTX6 jUPDATE ANGLE

DSAVE JFINISHED ALL tHE ANGLES

LooPe2 JBR IF NOTY

CNTR 10ONE, COUNT?

Lo00h8y 18R [F NOT

SWITCH iTESY SWiTeH

Loor8 1BR_IF HALI MOtION

D§AYE] JUPDATE INITIAL ANGLE

DSAVER IFINISWED dbbe

Loore iBR 1P NOT

gviq! Ri¥H VR17 viSuai DISPLAY TEST MAINDEC=51=00GTGwA MACY131,624 25«NOVS?3 $4180 MaGE 19

N1 5

L.PIEI D)
202324
283330
gg:s:a
22336

003386
Bo¥374

2833%
o240
283494
2ol4sg
20%432
983454
Polddp
02Y422
2p3edq
¢ol4ds
g¢l4ua

22434
gel4dz
Bot4%y

104000
209837
8045837
200030
010504
Ppas3y
[TTLLE
210604
200240
92%737
Paisée
862737
022737
21395

1ig4000
229237
Bo4s37
[-T.IL L]
210544
Zo4s37
gpdp0ns
010604
L LIFLY ]
223737
00i364
062737
022737
[LER L]

240506
208442

2e8412

205556

[LLLL3Y
02000

0105508
28%412

285412

2085556

0125086
210886

ipHOSPHOR TEST SMORIZQNTALY

PiLELOY
D7AY

D7Ct

score
CLR
JSR
59
FRMELD
JSR

ipHOSPHQR TEST

FILELLY
D701

gooeci 010852 DYFy

ga2000

810550

SCOPE
CLR
JSR
59
FRMELL
JSR

1
FRMLP
NoP
TsY
BNE
ADD
Cue
BNE

DELIXY .

5,M836 JEXIT TO DISPLAY A FRAME
JUSING THE HOR!E FrAME

5,MESG JEXIT YO DISPLAY A FRAME
JUSING THE PERIMETER BOX

SWIICH ITEST THE nSWItCW"

D74 JBR _IF FREEZE THE MOVEMENT

#1,0€ 187 JUPOATE THE X QRIGIN

#20¢9,06LTX7  jTEST tF TWE ENO

074 JBR IF NOT

KVERTICALD

DELIY7

5, MESG JEXIY TO OtSPLAY A FRAME
JUSING THE VERY PRAME

3,M§S6 JEXIT TO DISPLAY A FRAME
IUSING TWE PERIMETER BoX

SWIICH JTEST THE wSWITCW"

070 §BR IF PREPZE YHE MOVEMENT

#1,QELTYY JUPDATEZ THE Y ORIGIN

#MAKY#1,0ELTY? JTEST IF TWE END

D70 iBR IF NOT



gg;:gfﬁ:;dl Ni®H vRi9 viSuAL DISPLAY TEST MAINDEC212D0GTGeA MACY41,624 25.NOVS7Y 1llpp RAGE 29
f W 111

967
968
969
970
971
972
973
974
975
976
977

999
12eg

LI ELT
9gis%y
Q0¥58s
2g¥584
gs¥572
gilsﬂd
F1TLF]
Bolehs

206354
Ro6%6
203422
Po¥edq

ip4pep
812777
213777
912737
202737

04
922337
200493
252737
Pp453y
[-L1TLI
P10s42
Ap%8337

832737
217737
242737
022626
212777
200137
213777

164000
204537
910000
B11312

603550
601004
004000
205556

208004
PB0004
288442
[LIV-RH
173402
164000
178300
176200
203091

205430
801872

205412

178486
175402
001032
710452

pi865g

911250
814250
p11262
211262
178252

175294

PINTENSITY LEVEL YERTY
FILEL24 scoPE
MoV

#REILRsOLPVCY SEY UP LIGHT=PEN VECTCR
MoV GSBAL,PLPVCTY SET UP BR LEVEL
Moy #4052, 05AVE §:1 up A cxicgrzon COyNy
FLE12A4 TST SWITCH EST THE "SWIFCW"
BNE FLE}RB BR IF SET "BYNCH
arc #4,3YNL2 ENSURE CLEAR 9Syne"
BR FLER2C BY PASS
FLEL2B¢ BlS #4,3YNLZ SET TNE "gYNC®
FLEL2CH :su 3,mMESC EXIT 10 DISPLAY FRAME
FRMEL2 USING THE MINPENSITY" FRANE
DEE DSAYE FINISNED?
Bze :gz 2 aay YES, 'xé; -
M SIOPIRAYLPA + REQET MESSAG
32 FLE}2A . QE BACK
RETLPI MoV #ONQP, RAYLPA LIGHTPEN WIT
MoV PYPS, LPPNT READ Y POSITION
BiC #170002, PPNY MASK THE BITS
cup (§P)e, (5P ¢ PORP TWE SYACK
MOV #3,90PC SINGLE STeP TWE DYISPLAY
JMP MESGA JUMP TO WAlT
FLE120¢ MOV LPVETLIOLPVCY  JRESET THE LIGWT<PEN VECTOR

JEXECYTE EDGE TEST

FILEAS! SCoPE
JSR 3,M§S6 JEXIT 70 DIBPLAY FRAME
ip000

FRMELS ’ JUSING THE "EDGE" FRANE

pg;:giﬁxz:l RI¥H yR1? visuAl DlgplLAy TEgy MAINPECe442DDGTGaA MACY13,624 25aNOVS73 34180 pAGE 2%
H mRE

ide2
10e3

1004
ices

1207
1088

[TAEETS

T
ae1795

Le¥7%e
4o¥7e
et 72g
82724
eer73z
28732

203734
zcg?;z
279
2o878¢
208762
Bot7e4
23786
goty74
Bodoes
ugiede
TIET
oedCL2
Gedp2g
Qoanas
¢edodz
Podgdg
[-LT1ETY
2edode
[TIrLF]
dehes
LEIET Y]
[.IITTY]
Qo4 gle
224072
agier2
24276
Beding
Q04184

:ulpﬂu
12700
uaaigu
212722
:;37 []
125
194533
’:12236
3433
E;z;!;
P1272¢
01272
280443
012737
912720
091272
295337
291371
ggo20y

212787
012737
012737
Pp4537
2a0a0y
011566
942737
01273y
o453y
[TILLEY
011566
942737
01293y
0a4s53y
ELEEEY
011566
0;%737
@129

00553;
Polpoy
011566
2p4537
[LILLEY
212470
955337
fpi324
29013y
Ppfooo

168000
pi2479

280024
240077
204177
0201246

7204000
28200
200200
285412

281400
2008200
205412

204420
21400
005412

2006200
201400
285442

2085412

284104
ppsigb

ooio4s

04404
814572
211574

911572
g1i874

814572
211574

914572
11574

isHWORT VECTOR AND RELATIVE pOINT tESY
FILES4y ScoPE
MoV

‘BU}'C"lRU SET Up RO
MoV #ROINT (p)e SET UP INYTIAL
MoV B24Rs(R)a X POSITION
MoV BMARY#1/2,¢@)% )Y POSITION
MoV BSHGRTVIINT4ILINED, (B)e JLOAD "BWORT VEGTOR"
JSR PG4, 0ADYY 0AD THE DISPLAY pATTERN
Mov 'R!t‘?vasﬂlt 0AD "RILATIVk POINTY
JsR PG, hOADY LOAD THE DISPLAY PATTERN
MOV #OSI0RI (D) 0AD "UXSptAY sToe"
Moy SOJRPR, (§)e 0AD "OISPLAY JuMp"
MoV #5UFFER, (D) T0 THE BUPFER ADDRESS
BR FI 344 BR TQ THE FRAME
LoADVTH Moy #24,CNTR jLOAD o CQUNTER
LADVTY MOV BINIXe77,(0)e  )L0AD A DELTA ¥
MoV #4477, 1LOAD A DELTA X,¥
DEEC CNTR iFINISHED?
BNE LADY¥T IBR IF NOY
RS PC JEXITY
Fili14ad Moy #42y0,10s JLoAD COUNSER
isf MoV P0G IFRNL4A 1LOAD FIRST OCYAGON
MOV #2086 1FRNL4B
:SR A5, MESG 101SPLAY OCT,
FRMEL4
MoV #1440, FRMLMA ILOAD SECOND OCTAGON
MoV #2py ¢FRNLAR
:sn R5, MESG 1DISPLAY 2ND OgT,
FRMEL4
MoV #1400, FRML4A 1LOAD THIRC OGTAGON
MoV ﬂMA;V-377,PRM14B ! o
:sa R5,pESG
FRMEL4
MoV #2081 FRML4A JLOAD FOURTH 0cTAGON
MOV #MAXYe377,FRM14B
:sa R5,MESG IDISPLAY 4TH QeT,
FRMEL4
isn R5,MESG JOISPLAY HAR
BYFFER
0EC 128 JFINISHED 7
BNE 13 18R IF NOT
JHP FILELS INEXT TEST
10%5: ]



GY;;EIhT'Q‘ 419H yR1? visyAL DIgPLAy TEgy MAINPECw11wDDGTGwA MACY14,624 28aNOy373 44182 PAGE 22
NOGTGATPLL

10%6 .

10%7 JGRAPHPLOY XeY TEST

1058

1059 <Jedi%s 1p4pfe FILELSY Scope

1060 <edile 012702 212470 MOV #BUFFER,RD iLOA

1261 (pdile .pi292p 1iy6pp MoV -PuiNT!lNTv.(o). ILOAD IN!?XAL POINT
1062 (Qed412g 042720 coce2d MoV #g,[0)e

1263 Ge4124 PR1272p 007000 MOV #0,({0)

1ués ¥2413g 212729 170052 MoV ‘S?ATS‘I!T‘LElSVNOPflﬁkilN (RO )e IRESEY THE STATUS &
1065 ppti34 12729 17419 Mav #STATSB|INCR,{y), 1L0AD INITIAL STATUS
1066 Wp41dp @12720 120000 MOV BGRAPHX ()¢ 1LOAD GRAPW X INg

1067 opé16q 1012705 200040 DFL15CH MOV #ag Ry 1LOAD STARTUP nOUNV

1065 (241% 012937 apperd oelpd2 Mov #2,GSAVE JLOAD INITIAL PLOT

1269 Medi% 'Pp04ny BR 2§

1070 iedioe k62737 Moo@20 opied2 1§( ADD ¥20)0SAVE {UPDATE PLOT POINT

1071 e24166 813720 081032 28! MOV DSAon(@)- ISAVE THE POIN?

1g72 Jedi72 305305 0EC IFINISHED?

1073 2e41%4¢ Po137y BNE 1BR IF NOT

1874 Jed417s @12720 173400 MoV ‘DSIUP:;D)' 1LOAD "08TeP"

1895 z1g¢2%2 012925 164000 MoV #DURP, (g)e iL0AD "o.m"

1876 04276 '012720 012478 MoV veu[FEa.(a)¢ 1.0AD R

1077 984212 ©42737 000200 001032 MoV #208 rDSAVE tvo roxN? COuN?Y

1878 &e4230 042777 2040800 174692 DFLL50F BIC #4040,908UF5 IENSUR! "GRAPHX"

1879 QR422¢ Ce%737 @B5556 187 SWIICH JTEST SWiTeH

108¢ Be4232 Qp14n3 Bzo DFL398 1BR_IF GRApHX

12R1 24234 P52777 004000 174566 818 #402¢0,a0BUFS JSET GRAPHY

1ge2 44242 Qg4537 gp5412 DFL15B) JSR 5,M§56 JEXIT YO D{SPLAY A FRAME
1083 24246 0p@@d4 3

1084 9042%3 012470 BUFFER iUSING YHE GINIRAT!D PATTERN
1085 Q04232 262777 080001 174546 ADD #1,80BUF 4 1UPDATE INCREMEN?Y

1086 20426p 022777 174200 174540 cMP vsraYss.zﬂﬂ,ooaur4 ITEST IF LAST INCREMENT
1087 Q04286 Q@385 BNE OFL3%B iBR IF NOTY

1088 204273 042777 17414080 174532 MOV xsrnrsaIINCR,oosuro IRELOAD INGREMENT
1089 224276 P@%337 0O1032 0ec DSAYE i lesuto i2 sect

1390 224302 001346 BNE DFL350 18R 1F NOT

1091

1092 20243%¢ 01378p 000042 MoV 0443¢R0

1093 2431z Pa1427 BEQ WERY JACT=14/D0Pm1}
1094 704332 000005 RESEY

1295 0204314 QpP205 RESEY

1096 J04318 Qo4rie LOGICALy JSR PCi(RD)

1097 Qed32z Dpf240 NoP

1098 Q204322 2ol24p Nop

1099 Q04324 Q@024 NOP

1162 204326 Pp0240 NOP

1121 224332 920437 0020850 HERE!  JMP FILee

11p2 0@4334 po@24p . Nop

1123 224336 Pp024p NOP

1124 (Qeé3dp Dp0240 Nop

;E:e/,r-u 9% VR17 ViSUAL DISPLAY TEST MAINBECA11-D0GTGeA MACY13:624 25eNOVS73 14100 RAGE 23
NHGTEATPLL

1126

11e7 JOPERATOR OpERATOR JINTERVENTION ¢EgTS

1128

1309 224342 1géefe FILE164 SCOPE

1310 224344 012777 004614 174516 MoV #RET14,0LPVCT

1111 2843%2 013777 084004 174512 MoV GSBAL,®LPVCTY

1112 20434g 0212737 700108 201034 MoV #108108AVEY JSET Up COyYNT

1313 204366 0412709 012470 i8f MOV #BUFFER RD ILOAD STARY ADOR,
1116 gpt372 01273y ogge10e opipd2 | MoV #10g1D5AVE

1115 @244%3 012720 117144 MOV *PolNTlINT‘ILPON!LINEG.(RG)‘ 1L0AD PQINT
1116 224484 012720 000700 MoV ‘7!&12 0y JLOAD X POINT

1117 Zg¢4ip 012925 0ppeév4 MoV K498i(Rg)e 1LOAD ¥ POINY

1118 J244i4 0p4737 004556 JSR PC, |, 0ADYp 1L,0AD UP THE BUFFER
1119 Jed4dg 012720 173400 MoV #DSIO0P) (RD)# jLOAD BSTO0P

112¢ @24424 042720 1600800 MoV #0JMP (RO) ILOAD DJUMP

1121 2p¢43, 1272, g1247g MoV #¥BUEFER, (Rpids JLOAD RETURN ADDRESS
1422 (¢g4434 005037 0050858 CLR HITENT JCLEAR HIT CoU

1123 Q2p¢€44p 042737 030060 012374 MoV 830402:FRM16B=2 IPRESEY THE n:AﬁoUT
1124  ppt44s 1293y o3p060 012372 Mov #3pg001FRML6B4

1325 .

1426 Qe44%s 00%737 0805556 asl 18T SWITCH JTEST gWiTeH BIT
1127 Qesssg 2p1005 BNE 63 iBR IF suar:s

1123

1429 224482 0p4s53? 099412 JSR R5,MESG JEX]T Y0 DySPLAY FRAME
1130 484466 000109 ioe

1131 Qg447p 011714 FRMEL6. JUSINT THE LIGWTIwPEN FRAME
1132 QJe44?2 0p@772 B8R EH 1BR BACK

1133

1334 [Bpd474 0Op4s3? 005412 11 JSR RS, mESG JEX]T YO DySpLAY FRAME
1135 20¢5% Q00071 i

1136 2p45%2 212302 FRML6A JASCI! syBelTLE

1137

1138 024574 0Qg4s37 705412 VSR R5,MESG JEXIT v0 DISPLAY FRAME
1139 (pg45ip 0pPpfy 1

1349 Q4512 012479 ByFFER

1141

1142

1143 2eé514 025337 801832 0EC DSAVE IF{N]SHED 7

1144 $g452g 0p1355 BNE 43 JBR IF NOT MINI=LOCP
1145

1146 24572 @533y 001034 DEC DSAVEY JFINISHED ¢

1347 £¢4526 221317 BNE 13 1BR _IF NOT

1145 ¢e453p 0p013y ogp4342 JMP FILELE IRESTART

1149
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118
1182
1183
1154
1185
1156
1197
1153
1159
136y
18631
11é2
1163
1364
1165
1166
1167
1168
1169
1172
1171

G¥=4esnve4d RI¥H VR17 VISUAL DISPLAY TEST MAINPEC=14sDOGTG=A

Ba4534
-TYELT]
204544
2245%g
2245%2
3245%4

o8d5%¢
de4564
Bed570
B0¢57%4
Beeenp
Qees04
Qedéln
Bp4612

Bedssy
¥gd622
¥g463p
024636
204644
224630
aed6%2
2463
[TXLL}]
agd 686
204672
284674
Ra47%g
2egd794
Bedrip
084744
Q04720
pady24
gear32
2oe74g
2047%
gpd7ag
824730

2247984
Goa7%¢

BbETEATPAY

1196
1197
1198
1499

LLLRLT ]
ded742
0!:704
1833
ee47%g
gesefe
'T11 kP
2n!aoa
(1127

[ L1137

-ELILT]
oe%0ag

812704
01272¢
212720
285301
201374
8aB820y

212737
2o4737
242720
032;30
212728
225337
21365
Bep2cy

017737
042737
247737
042737
205737
[LIVEEY
6p%237
213793
015732
(]

23043}
213703
842702
24737
213703
02702
B¢;7§7
81

¢18;3;

21277y
022626
20813y

[LLTLT]
[LI-L1.T]

20%00 4
2a%002
213708
162900
zuaeaa
0a620p
931424
627024
2p3300
281374

213708
162700
2pé200
['LLYLL]
201404
P62701
0p5300
PoL374
242761
200734

[3.111d)

202038
138082
040004

220030
284534
110002
208024
2208140
An1846

174242
176000
174224
176800
205556

#85050
285050
212376
ne8332

204756
214778
203332
234754
812002
285332
204754
a04756

[.I.LL.I'2Y
285430

PE4756
20e700

agoa7e

A04754
Ae0300

nesEn2

040000

ngLe46

224754
004754
804756
204756

212006
012004

1741086

912509

LOADAC! MOV
MOV

MOV
bee
BNE
RYS

187

LoADUPY
s/ JSR

RET14¢

187

10851

403 2
41!' 2

CLr
cLR
Moy
Sus
Asr
ASR

28%)

2481

3851

3451

328,

HITCNT} @

MACY41,604

#24,1R1
BRELATV, (RD) e
HINTXed, (RO)e
Ry

1s

PC

#24,1CNTR
PC,Lh0ADAC

SLONGV (RO

R4, {Rpls
BMINUSXe148,(RO)e
CNTH

25«NOV=73 13180 RAGE 24

1L0AD COUN?

1LOAD RELATIVE PQINT
1,0AD {NTEN BT
IFINISHED ¢

18R IF NoT

JEXIT

h aAD CQUNT

JLOAD aCERASS

1LOAD LONG VECTOR

1L.0AD VECTOR OVER
FAND UR

i$ 1BR IF NOT DoONE
P 1EXIT
lvngs44es
#178000,; 408
eXPES, 418
117s000‘4;5
SWilcH j7ESY SW
is JBR IF LIGWT PEN FolLlOW
NI??NT 1UPDATE LIGHT PEN MIT COQUNT
HITENTIRS ILOAD RI
SFREL6H,R2 1LOAD ADORgSS
PC,KBCHR JCONVERT Q2TAL
2p8 1BR
418R3 {LOAD RS
xongnAoocﬂz JLOAD ADDRESS
L} JLOAD X READOUYT
4zs R3 1LOAD R3
lDLI:lBoo.Ra JLOAD ADDRgSS
PG, NBCHR JLOAD ¥ READOUY
408 ) RAYS4B ILOAD NEW ¥ POSITION
438 RAYRAA 1L0AD NEW X POSIT]oN
#4,00pC JSINGLE STEP TWE DISPLAY
(Spie,(Sp)e
MESGA

MACYL4,624 25eNOVS7S 11180 PAGE 25

Ry

R2 i

418 Rp iGET X AX]S
:;aqnﬂn 1GET A BASE ADDRESS
Re
308 .
:70."1 JUPDATE OFPSET

[]
218 iBR UNTIL BONE
4@85.R0 JGET X AXlg
;501-R0 JMAKE BASE ADDRESS
2
RE iSHIFY RIGHT
328
#2,R1
Rp

1

318
#INIX,BUFPER« 1D (RY)
108

JCLEAR THE BIT



g;-cggfgvg“ Ri¥¥ VRiy VISUIL DISPLAY TEST MAINDEC-11.00GTGeA MACY11,624 25.NOV.73 1t1pp PAGE 26
DBGTGATPEL

::21 JECHO RQUTINE KEYBOARD T DISPAY
22
1223 @80%2 1p4000 FILEL7H SCOpE
1224 @0%0%¢ 012700 0i2470 MoV #BUFFER RR JLOAD RO
1228 gouu 01292p 4173400 ECHOA| MOV #0ST0P, (p)e JMOV "DSTOPS"
1226 £0%084 022700 013470 Cup WBUFFER#{222,R® ;THRUQUT THE
1227 Qe%07s PaL3?3 BNE ECWEA 4BUFFER
1228 Uete72 Po%e¥7 004052 CLR LOxwB 1HOVSE
1229 Peter6 00503y coin32 CLR OSAVE IKEEPING
1230 20%1M2 112737 000262 012461 MQVB #62 KBOCT-4
1231 @R%1ip 112737 200060 012462 MOVE #60¢%BOCTwS JPRESEY READOUY
1232 2e%1%6 112339 ool 12463 MovB #6pXBOCTe2
1233 Q0%124 1;27!; 000060 (12464 MOVB #67KBOCT =1 »
1234 @@%132 012737 005206 00060 MOV MREILL7)eN60 ILOAD KEYBOARD VECYOR
1235 Qe%14g 012737 @eel4e opepd2 MoV #34paI0NG2
1236 gR%14s 252777 00102 173636 B1s #1PRIATKS 1ENABLE INYERRUPY
1237 Q0184 012737 000700 #5330 MoV #70§ 1 CHRCNT JLOAD CWAR COUNT
1238 %ﬂua 012709 012472 MoV #BUFFER)RD JRESET AP
1239 0p%186¢ Does3y o@5412 ECHOCI VSR HMIH 1EXIT Yo DISPLAY & FRANE
1240 Q0%172 Qofody
1241 00%17%4 012404 FRMEL? JUSING THE KEYBOARD WEADER
1242 Q0%17¢ 00%737 001052 T8Y LOKAB’ JUPDATE A CHARY
1243 Qdp%2e2 pplpie BNE RETH )BR IF YES
1244 Q0%20¢ 0200770 . B8R ECNEC
1245 (@p%206 017703 {73602 RET1474 MOV eTkiyRL iGET A CHAR
1249 @o%2%2 p42701 177600 81c #177620RY IMASK
1247 Qo%2%6 012737 477777 @@1e%2 MOV #nd)(,0KRB ISET (PLAG)
1248 Deta2e4 Qo002 :‘r! JEXIY
249 Qe%226 Qp000p AT .
ien h:zga 205037 0010%2 RET241 CL LOKRB JCLEAR (FLAG)
1284 839234 022704 opooad {14 #3,H1 JTEST FOR pC
1282 Bo%24p Qoipf2 i aNE REY29 1BR _IF NOT
1253 Qof%242 000437 001456 JMP STRE JRESTARY
1254 salzog 20533y 003332 RET201 OEC CHRAGNT IFINISHED cOUNT?
1255 [Qg%292 Qoip02 BNE s 1BR _IF NOT
12%6 Q0%2%4 000137 0p%054 | JMP FIL§a7e2 JRESTARY
1257 9028 @12y02 (12465 ist MoV #KBECTIR2 1LOAD ADDRESS
1258 Qe%2604 010103 MoV Ry N
1259 Qe%28¢ 0204737 M@9332 J8R PC,RBCHR . 1LOAD THE 0CTAL yALUE
1260 B@%272 08737 @o(A32 TS?Y DSAVE ITEST WIGH/LOW BYTE
1261 0g%27¢ Opip0y BNE ECHGB
1262 0@%3% 110120 Move R1,(RO)* iSAVE BYTE
1363 007382 11271p oe00L7 Move #17) (R0} ISHIFTIN
1264 @g%3mr6 137 gglel32 (L] DSAVE 1COMP PLAG
1265 @0%3%2 002137 0@B5166 JHP Ecugc {BR BAEK
1266 Q0%3%s 110129 ECHMOBI MoOve Risj0)e JSAVE CHAR
1267 De*32p 00%37 opial32 CLR DSaVE JCLEAR FLAG
gae 902324 000137 0B5166 ' ECHRC 1BR BACK
69
1272
1271 00%333 2e0202 CHRCNTH 200

g‘ga:gl'g?g:‘ U1¥H VR19 VISUAL OISPLAY TEST MAINPEC.11200GTGeA MACYL4,624 25oNOVS73 1t1pp PAGE 27
D AT

1273 JUPDATE OCTAL READOYT

1274

1275 Q85332 Q42783 176000 KBCHR) B1C #179008,R3

1276 (09336 0p4737 0205376 VSR PCi3@% 1LOAD BiYS
12y9 B,udz 110442 Move R4 s (R2) ISAVE RIS
1278 92344 004737 003370 JSR PC,21S IMOVE BIYS
1279 @038 110442 Move Ra,»(R2) JSAVE BlTS
120 92%3%2 0p433y 03370 JSR PCyils IMOVE g1vs
1281 00%3%¢ 140442 MoVe R4ye(R2} ISAVE Blrs
1282 Q20%38c Q04737 003370 JSR PCy31s

1283 €0%364 140443 MOVB R4,s(R2}

1284 ”!366 [TTHU RYS PC

1285 ¢332 PobaP3 118 ROR R3

1286 @0%372 QosoPy ROR R3

1287 Det3?4 @péee3 ) ROR R3

1288 @0%3%e 040304 1081 MoV R3 N4 JLOAD R4
12g9 Qe%4%p 042704 177770 BIC *197770.1R4 IMASK B1YS
1290 Q0%4%24 Q42704 00006D ADD #60 R4 IMAKE A NUMBER
1291 ge%4ip 002209 RTS PC

1292

1293 Q03432 012537 o0@s5552 MESGy MOV (5y® rCOUNT

1294 uh;g 032537 005554 MoV (5)e¢FILE

1295 gp¥4@2 13777 pS5554 173424 MoV FILE+POPC iSTART DISPLAY
1296 Q0%432 @p%p77 173354 MESGA; CLm fpsh

1297 Q0%434 Q00021 WAlT

1298 00%43s 005737 002046 ST KRBE

1299 Q0%442 091025 BNE MESAB

1320 Q0%484 005337 0855%2 MESGAA} DEC COUNT

1301 gciuu fol40s 8EQ MESGB X

13e2 Q0%4%2 012777 ooce0L 173374 MoV #1,80pPC ISINGLE STEP TWE DiSpLAY
13¢3 @2@%46s 020137 005430 JMP MESGA

1304 Q0%404 Pol24p MESGBI  NOP

1305 Q0%46¢ 025737 002046 ST KRBE

13c6 003472 Poieio BNE MESGBA

13e7 28%474 205037 085556 CLR SWIICH

13e8 Dot5% 032737 060188 177870 BT #B8]116,®4D[SPLAY

1329 Q8%5% 0Qgi402 8EQ MESGBA

1312 @e5ig 0¢%137 0805556 coM SWIJCH

1311 0e%514 0p0203 MESGBAY RTS ]

1312 @e%5%s 09%737 0205556 MESGABS TST SWITCH

1313 @e'522 Pa13%g BNE MESGAA

1314 @0%524 205737 001050 TSY CHANGE

1315 Q0%532 001743 BEQ MESGAA

1316 Q0%532 0@5g37 081250 CLR CHANGE

1317 20%536¢ @05037 085556 CLR SWIICH

1318 0@%542 0p5037 001042 CLR HOLE

1319 00%54¢ Q00437 201162 WJMP SCOPEC

1320 @e%5%2 @ocdefg COUNT} @

1321 we®5%4 p2aopefe FILEY @

1322 0e®s5%s rPodele SWITCHY @
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n ATpEL

1324
1325
1326
1327
1328
1329
1330
1331

1332
1333

1334
1335

1336
1337

1338
1339

1340
1341

1342
1343

Bess6p
202562
Epe564
02585
Bexs?a
2e%572
Bo%574
[ TATLP]
Betosz
'AEET
Qo824
¢eteldz
[-PAETY ]
d8%eds
zes6%94
2o%66p
208645
Beg67s
288793
[ 1158411
2g%794
868740
2t 720
eet726
eet73g
28%73¢
g0 74¢
¢e8792
Rot760
Betv62
Bet764
Zer77,
dolpdgp
"'F1Y-LIY
gp80ia
2pdoR2
LT
[P
Q2éody
:P1T1 T
Botosp
FEITLEY
2e6R63
¢géare
geen7e
Bokieg
got1t2
1%}
Botiay
cetide
Boé134
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