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ABSTRACY

THE OIOmA DIAGNVETIC PROGRAN 15 wWRITYEN TO OC USED AS AN AlD
TO MARDwARE DEOVGGING AND WAINTENANCE OF THE BMT92YAem,u, 8L
SOOTSTRAP LOADERS, THIS PROGRAM MAY ALSO BE ySED

A A DATA RELIAGILITY TESY,

THE AVAILAGLE TESTS ARE
PRGO = LOGIC TESYS
PRGL = RON DATA Dump
PRG2 = SINVLE ROM ADORESS READ DATA LOOF

REQUINENENTS

EQUIPHENTY

Ay POP 11 PANILY CENTRAL PROCESSON
B M792 AND BNT92YAeN,K,0R | MODULES
sTomage

THIS PROGRAM USES CORE 0-ENDAD
LOADING AND STANTING PROCEODURE

LOAD PROGRAN INTO WEMORY USING ABS LOADSR,
LOAD ADORESS « Bp200

SET SWR o DESIRED STANDARD POPei1l DIAGNOSTIC OPTIONS (SEC
SECY 4,.0)

NOTES ALL SWITCNES = 0 SELECTS AND STAR!S PROGRAN @0

THE NUMBER OF PILL CHARACTERS APTER A CARRIAGE RETURN MAY
BE PATCHED INTO LOCATION 1101, NINE (9) ARE REQUIRED POR
AN LASES AT 300 MAVD,

OEPRESS STARY, THE PROGRAM WILL THEN TYPE OUT INSTRUCTIONS,  ALL
USER  RESPONSES ARE VIA THE KEYPOARD (CARRIAGE RETURN
TERMINATES THE RESPONSE)

THE PROGRAM PIRST ASKS POR A PROGRAM SELECTION * PRGSs °,

THE OPERATOR TYPES 9,1, OR 2 AS DESIRED. (SEE PROGRAN DESCRIPTIUN
SECTION 5,0) THE PROGRAM THEN ASKS FOR " TMAGE NUMBER *,

THE OPERATOR TYPES IN THE INMAGE NUMBER OF TME ROM BEING TESTED

AS INDICATED IN SECTION 3,1,

THERE 18 OTWER SPECIAL DIALOG REQUIRED iN PRG 2, SEE SECTION 5.9,

YO RESTARY THME JELECTED PROGRAN LOAD ADDRESS = 000210 AND
DEPRESS STARY
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DIomAE,.”1)

100
109
110
i
112
113
118
115
116
1y
118
119
12e
121
122
123
124
123
12¢
127
128
129
13e
15
132
133
134
138
136
137
138
139
140

142
143
isa
145
186
147
168
149
15¢
151
152

MODULE TYPE anD I
"ODULE TYPE 1

ol 1
magt NO, OFYION BOOTED

MT92, 00vevecneeel®BlososccccosePoccacee (AL 1°8 NO DATA CUT)

MOT92YA  eeneeneIMAGA
~'“'......C.'."

“'"'c.........t

"0792Y0,000ccceeI™AB0
MOTORYE seecveneslMa
MOTORYP s 0ennneel®
MOT9RYN,  seevnneel®
LA L L L PR L
M7V ssvonncneeIMAGL

SuITCH SETTINGS
1S | OR 0
nia | OR W0
W13 | OR @
i2 | OR 0@
Wil | OR 0
PROGRAN DESCREIP
PRGOS = LOGIC TE

THE LOGIC TEATS

eesvcsvcssesdoceccedPAPER TAPE LOADEN
060 0000vvccneloonneesDibn LOADER
MABCossvccccrsedecencesCARD READER LOADER
¢ “rseevenelocccaceCARD | OF WA 3}
GEocvenenceneTencecesCARD 2 OF W 1}
AGP sovnvvnnnne®inenee 09500 LOADER
ABMyo0nvennnceToonenesTALL LOADER

ABK s ounvevennelBogaeee¥!20 LOADER
sesesssesssdlosceesfily LONDER

MALY ON ERROR

SCOPE LOOP

INNIBIY PRINTOYY

INNIDIY TRACE TRAPPING INOY USED)
INNIDLIY ITERATION

TI0n8
’s
CONSIST OF & ROUTINES TV TESY THE DNTORYA=M, K, 0N |

LOGIC, PROGRAN @ LOOPS WITWIN ITSELF , TO WALY THE PROGRAN OR TO
CHANGE TWE PROGMAN NUMBER, DEPRESS THE MALY SwITCW, TWEN TO Resfany

THE PROGRAN AY
YO RESTARY PRG

ROUTINE DESCRIP
ROUTINE

T

T2

T3

T4

NOTE: AT THE END

2:'"" LOC, 200 YO CHANGE THE PRG #, OR LOC, 210
3 [ ]

Tions
TESTS
ADDRESSABILITY OF OM792YAen,K,0R |
VATA RELIABILITY
THAT BNTO2YAeN,K,0R | TIRES OUT WHEN REFERENCED OY A
Oarir sus crcLE
THAT DATA READ I8 CORREC!

UF A PASS THE APPROPATE TERMINAL "BELL"™ WILL RING,
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IOMAE, P11
5:: Sel, 2 ERROR PRINTOYTY
1
1% IF A ROUTINE FPALLS AND THE INMIDIT PRINIOUY BwITCw 1S NOY
157 ENABLED (Ow13) A PRINTOUT RESULTS, I.E« THE PC AY THE TINE OF
::: FAILURE I8 TYPEV,
160 IF AN ERR0R OCCVYAS IN T4, THE ROM DATA, CORRECY DATA, AND
161 THE ADORESS OF EACW I8 TYPED OUY (THE ERROR TYPEOUT CANNOY
l0= OE DISASLED), Twg FOmmaT 18
1)
164 ROM ADORESO/ROM DAYA
169 INAGE ADDRESSeCORRECT DATA
166
::: Se2 PRGI « ROM DATA DuwP
169 THIS PROGRAM TYPES OUY TWE 32 wWORDS OF MOM DATA AND THEN
:;o TYPES OUT *PRGES* REQUESTING WHAT PROGRAN TO PERFORM NEXT,
1
172 NOTES: 1§, IF YOU MALT THE PROGRAN APTER LOMPLETION OF PRG €1, ANV
173 THEN RESTARY (LOC, 210), IT WILL RESTARY YO PRG & O,
178 2¢ IF A NONEXISTANTY IMAGE I8 SELECTED, THE PROGRAM wILL TWap
:;s OUT AND mALT,
®
:;: 3 PRG2 = SINGLE RUM ADDRESS READ DATA LOO”
179 WHMEN THIS PROGRAN STARTS IT LOOPS ON TWE FPIRST ADORESS OF THE RUM
180 SELECTED, TO CHANGE TO AN OTHER ADORESS: TYPE IN THE OCTAL
181 ADDRESS WANTED (MUST BE EVEN), AND TERMINATE wITH A CARRIAGE REIumn,
l:: THE PROGRAM WILL THEN LOOP ON THAT ADDRESS,
i
104 IF A NONEXISTANT OR ODD ADDRESS I8 TYPEV IN, THE PROGRAM
108 WILL TYPE OUT AN ERROR PC @ AND GO INTO A WAIT LOOP,
::: T0 RECOVER TYPE In A LEGAL ADORESS, AND THE TESY wILL CONTINUE,
s::‘ A TO MALY THE TEST PRESS THE WALY SWITCH,
‘ -

19¢ +ENDR
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192
193
19
19%
1%
197
19¢
199
200
201

L)
E
-~

N NN NN OUTNTVENTNTUTN NN AU TNENUTUTNT TN NNV TN NPT PN PPN PN
Gl P P i P P DB BB b DB DB OB Dh P P OB B0 P b O B Db D Db PUb Db U Gub Pub Db Gub Db Pub Dub Gub b Qe BB G QR B QuB Qe
Ul Wl il P D N D D N D il D Al i B N i B N N B B NP N WD B W WP N B BN N NP N N N N i D N N

17777

17777
ISAAAL ]
11rsve
;??’7.

(1L
evene!
ovso02
000003
evp00e
0ve00s
(111 1)
(L11]}

190000
e4ee0
TITIT)

beJUN-TS

+ENABLE ADS
NLISTY ng
IS8T  mg
ILOAD ADDRESS=P200

IVEPRESS STARY

IRESTARY ADORESSs0210
POTACK POINTER 318 AT See

eMCALL  OTYPE, BTRAP, . EQUAY
BASIC DEFINITIONS

JOINITIAL AODDRESS OF THE 3TACK POINTER eee oeee

JPINITIAL ADORESS OF THE STACK POINTER eee 1100 e%e

:V LEVEL DEFINIY

JOASIC DEFINITION OF ERRON CALL
JOASIC DEFINITION OF SCOPE CALL
IPROCESSOR STATUS wWORD

POTACK LINIT REGISTER
1PROGRAN INTERRUPY REQUES) REGISTER
15uITCH REGISTER

’;.ll(llt PURPOSE REGISTEN DEFINITIONS
18

ICENERAL REGISTER
JSENERAL REGISTER
JCENERAL REGISTER
JOENERAL REGISTER
JCENERAL REGISTER
JGENERAL REGISTER
JCENERAL REGISTER
JOENERAL REGISTER
ISTACK POINTER
1PROGRAN COUNTER

1UNS

JPRIONITY LEVEL
IPRIONRITY LEVEL
1PRIORITY LEVEL
1PRIORITY LEVEL
JPRIORITY LEVEL
1PRIORITY LEVEL
IPRIORITY LEVEL
IPRIORITY LEVEL

AL AR A" 1 Lo

I*"SNITCH REGISTER® SwWITCH DEFINITIONS

SOTTL

AP N8

siacke

Jdre

stacks 1100
+ENDC

+E0UIY EnNT,ERROR
+E0UlY 107,8C0PE
Bis 17777
+S0UIY P, PBN
STRLMYS 177778
plrge 177772
S"Re 177578
DISPLAYSSNR
Hide

®iw | 1)

Rés ¥

Biw  §

(L 1)

nde 5%

Ros ie

fiw x7
+E0UIV Re,SP
L0ulYy RY,PC
J*PRIOR]

Prgs

(LI 4p
(L] 100
(3T Y1)
Prae 220
PHSy 24
RPos 3ee
PRYe 342
SniSe 100000
nian at@eo0
sni3s 20000
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DZBMAE,.P1Y 9ASIC DEFINITIONS

(1) olocee S"i2e 10000

(1) ebagee LIS 1T
ev2000 snips 2000
evio00 she%s 1000
ovpane FLT I 1 2@
ove200 share 200
(T ) Snpes 100
(TITIY) shesSs a0
ecoe29 swpas 20
(TTTIY) s*e3s 10
(TTTIY) s"p2es &
(TTTTY (LT T
(TTTTT s"ess |

LOUIV  SWE9,3we
JEOUIV Swee, 840
+EQUIV  SWOT,8nY
+EOUIY BWE6,8He
JAOUIV  SwES,8nS
JLOUIV BWOE,Swe
LE0UIV Bwe3,8n3
JEOULIY  BSwe2,swd
LL0UIY  Swej, 8w
LQUIV Swee,swe

[ ] } ." ) o
J*DATA BIT DEPINITIONS (84TE00 TO BITIY)

jvppee 8iT1Ss L000ee
04s000 BiTias ade0e
(TITIT) 8iT13s 20000
oleovee 8iTiae 10000
(TITI 1) iTils asee
ev2eee BiTi0s 2000
e¥i000 8iT09%s 1000
sveepe 8iTe0s 400
ove200 8iTeYs 200
0¥ 00 piTess 100
CLITTIY) 8iT0Ss 40
(TTTH) siTees 20
eveele sitess 30
(TTTI] siTe2es &
(TTTTYH piTele 2
(TITTT siteee

|
JE0UIV B1ITE9,BITY
+EQUIV BITEH,01T8
LE0Ulv BITeY,BIT?
JEQUIV BITRe,BITe
B0Uly BITES,B1ITS
«LE0UIV BITR4,BITE
+E0UIV B1TE3,0173
Louly BITe2,8172
«E0UIV BITEL,B81ITH
+SQUIV BITRO,BITE
eee <ENDC
001 NIRRT

P Y e e e le e e e e L L. L T L T T T . . T L T L T T L L T T L LY
D5 00 55 6 00 5 B0 Bh Dn B0 Bun D0 D0 Din i 0 D Dub BB DN 0 Pb 0 0 Pib B0 BB PNB BB Db Deb et BN Db Gub BB B BNB B0 B B B B0 BB B B B B B0 B8 e e
Al P P A S D ) D D il D Nl P N D D D D Sl N D D il D N B D Nl D D N B B D D D D ) D D N D D N B D D D B b
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L Y e e lelelaleala el

Qoo 0o 0o oo g o 0= o P B0 0o oo B
) NP NP NP NP D D N PP B P

NN NN
= g g g o pa
MbWN-8

BASIC DEFINITIONS

[LITd 1]
(LI 3Y )
(L1 ] Y
o014
(L1 ] FY]
ecaaze
(LITF]]
(LI 13]]
ovpR3a
avpeed
(1111
0¥p2ae0

eee
pvoe2e
EErEY 1Y
o9p240
sdpese
092730
e0p3a0
o000
00000
(LTI
92310

evesee
177564
177560
117560
117562

(1L ]]
099137
ove210
000147
evie00

001374
s01322

15184 PAGE Se2

J*BASIC "CPU"™ TRAP VECTOR ADDRESSES

EXRVECe & P1IME OUT AND OTHER ERRORS
RESVECe 10 IRESERVED AND ILLEGAL INSTRUCTIONS
TOITVECels 1T 81y
TRTVECe 34 tinace TRar
SPTVECe 14 I1OREAKPOINT TRAP (BPT)
10TvEce 20 JANPUT/0UTPUT TRAP (10T) *e8COPEse
PRRVECe 24 IPONER PAZIL
EMNTVECe 30 JEMULATOR TRAP (EMT) eoERNQORse
THAPVECe34 1*TRAPT TRAP
TAVECe o0 11ty xeveoarD vECTOR
TPVECE 64 11Ty PRINTER vECTOR
rlravecsaee 1PROGRAN INTERRUPY REQUES! VECTOR
+ENDC

o20

Score

260

030

oMLY

340

Tep

]

YY)

LOGIC

JEQUATE STATEMENTS
STRPTRs SO0

TP8e177%64
TPBe177%66
TEg=i 77560
TRBe177562
0200
SIARTLL Jwp PePRNTRS
9210
STARTSI Jwp RESTARY
01000
AL d]
WdF B
Jlesennvncnnnensccnnsneretacennsscettectenettsdestanncesetanatnee
oAFF
JMNLIST
JNEPY
Jb187
Iieccsncencsnsnseennessnnfonenneessensartcetsennn®onsecentanensee
oNLISY
+ENDR
o187
«ENDC

OBTTL TYPE ROUTINE
I*ROUTINE TO TYPE ABCIZI MESSAGE, MESSACE MUST TERMINATE WITH A @ BYTE,
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DIBMAE,.P1Y

eeio0e
sei00e
eei1006
o001
seie012
JILIL
sei020
eei022
oe10de
eei102¢
eejele
s01034
geiale
o0i0a2
001046
eojese

001034
soi060
sei2e2
so1066
seieTe
eei074
o007
[ LF%Y L)

o011t
eeil12
01113
eoi114
011158

105767
100002
pveees
ovpan?
slones
oivene
112000
CUIYT L
005726
slaene
ebar4e
pepee2
ovare?
146726
091362
gleras

199360
002770
0%aveY
090772
108777
109378
1lee7?
vio2e?
177560
177560

2eR

(TT

012

o=JUN=TS

eeeele
(L1 1]}
(1111}
seeei2

15184 PAGE Se}

JETHE ROUTINE wILL INSERY A NUMBER OF NULL CHARACTERS AFTER A LINE PRED,

JP*NOTELS
1*NOTERS
)*NOTESS
"
FPCALLS
1%1) USING A TRAP INSTRUC!ION
P TYPE +MESADR
1o0R
). TYee
' MESADR
e
1%2) USING A JBR INBTRUCTION
)e nov PS,=(3P)
N Jom PC,OTYPE
. MESADOR
STYPES T8TP STPFLG
L 18
ALY
E#® 3
103 1.1 ne,=(8P)
nov e2(8P) , R0
F1Y] nove (RO)e,=(8”)
AE a8
.Y (aP)e
MoV (3P)e,RQ
38 ADD 02,(8P)
(1
e JOR PC,78
1Y cure SPILLC,(8P)e
Bap 2
MoV SNULL = (8P7)
1Y DECH 1(8P)
LY 4%
JOR PC,78
] Y}
78 TsT8 ’8TPS
L 7
MOVe 2(8P) , 08779
(3] rc
«4IF NOPF 8TPS,8TP8:
«AIF EQ ,=87TPS,87P88 +NORD
«4IF NOF STPD,BTPRI
obIF EQ ,=8TPB,8TPRS «"ORD
«dIF NDF SNULL,SNULL?
bIF EQ oBNULL,BNULLE ,BYTE
o4IF NODF SPILLS,OFILLOS
oJIF EQ ,o8FILLS,SPILLSY
o4IF NOF SFILLC,SFILLCS
odIF EQ LoBPILLC,OFILLES
+A1F NDF SYPPLG,STPFLGE
bIF EQ ,oBTPFLG,OTPFLGH

SNULL CONTAINS TWE CHMARACTER YO BE USED AS TWE FILLER CHANACTER,
SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED,
SPILLC CONTAINS THE CHARACTER TO PILL APTER,

* JMESADR I8 FIRSY ADDRESS OF AN ASCIT STRING

JPUSH PROCESSOR STATUS WORD ON THE STACK
ICALL TYPE ROUTINE
IFIRST ADRESS OF RESSAGE

718 THERE A TERMINAL?

JOR IF YES

IMALY MERE IF NO JERMINAL

JILEAVE

ISAVE RO

1GET AODRESS OF ASCIZ STRING

JPUSH CHARACTER TV BE TYPED ONTO STACK
JBR IF 17 ISN'Y THE TERMINATOR

117 TERMINATOR POP 1Y OFF THME STACK
IRESTORE ne@

JADJUSY RETURN PC

IRETURN

)60 TYPE THIS CHANACTER

718 1T TIME POR PALLER CHARS,.?

7IF NO 80 GET NEXT CHAR,

JGET # OF PILLER CHARS, NEEDED

JAND THE NULL CwaR,

JOOES A NULL NEED TO OE TYPED?

JBR IF NO==GO POP THE NULL OFF OF STACK
160 TYPE A NULL

JL00P

IWAIT UNTIL PRINTER I8 READY

JLOAD CHAR TO BE TYPED INTO DATA REG,

1773568 JTTY PRINTER STATUS REG, ADDRESS

177566 PITY PRINTER BUPFER REG, ADORESS

L JCONTAING NULL CHARACTER FPOR PILLS

BYTE 2 JCONTAINS @ OF FILLER CHARACTERS
+BYTE 12 PINSERY PILL CHARS, AFTER A "LIN
+BYTE ] JUTERMINAL AVAILAGLE® FLAG (PITe«
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DIBMAE,P1Y

233
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

-~
=
~s
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oe111e

eei12e
se1124
01126

eee
eleese
00s7e0
11000
(] )

oee
slenee
edoa00

beoJUNeTS

19164 PAGE Ses

ir o
:lonocooo.ooonoonooc-oooo'oonooocooooooo.ooooonno'.o-aooooooooooo
1144

T

NEPY

M91
Jlesacsssepsescnssscssnca®aontcstscdnttonectentee®oonscectatetnss
oNLISY

+ENDR

o187

+«ENDC

+90TTL TRAP DECODER

JETHIS ROUTINE wILL PICKUP THE LOWER BYTE OF TWE “"TRAP® INSTRUCTION
PRAND USE IT TO INDEX THROUGHM TWE TRAP TABLE POR IME STARTING ADORESS
1°0F THE DESIRED ROUTIWE, THEN USING THE ADDRESS UBTAIMED IT wiLL
160 TO THAT ROUTINE,

JAF B
O;IAPI MOV R, =(8P) I1SAVE RO
oFF
STRAP: MOV 2(8P) , 08P JASSUNE STATUS OF CALLER
MoV RO,=(8P) JSAVE RO
+ENDC
nov 2(8P) , R0 IGEY TRAP ADODRESS
T8Y o(R9) IBACKUP BY 2
= MOVe (R9) , R0 IGEY RIGHY BYTE OF TRAP
o7 NB
cep SSTERM, RO JCHECK FOR OUY OF BOUNDS
[ 13 il JOR IF Ok
MALTY J0UT OF BOUNDS
bR o2 JHANGUP
+&NDC
MOV STRPAD(RO),R®  PINDEX TO TABLE
RYS R 160 TO ROUTINE

JMACRD SETTRAP A,B,M86
SO8EY A D \CTRAPSTRP> ,\STRP,<N3G>
JNLISY
STRPeSTRP2
18T
«ENDM  SETTRAP
+MACRD 93SET  A,0,C,0,CUNNT
A7 E£0 STRP

+OBTTL TRAP TABLE

JETHIS TABLE CONTAINS THE STARTING ADORESSES OF TAE ROUTINES CALLED
P%8Y THE "TRAP® INSTRUCTIUN,

' ROUTINE

’
$1RPADS
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DIBMAE.P1Y
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1) (TT
(3) ee2
(3)
(3
(3)
(3
(3)
(3)
(3
(3)
(3) o113
(3) (T
(3) oei113s ovigee
(1) eee
(1) (T
(1)
(1)
(1)
(1) roe
(1) [T
(1)
(1) (IT}
(1) (T
(1)
(1) (TT]
(1) 001
(1)
(1) e00
(1) 2e
(1)
(1) eae
(1) (TT)
(1)
(1) cee
(1) (T
(1)
(1) (T
(1) TT
(1)
(1)
(1) (T
236 oe0i1180 173000
235 001182 173000
236 003148 373100
237 e01146 173200

boJUNeTS 15144 PAGE Se5
TRAP DECODER

«ENDC

+41F NODF GNS,  NLISY

«dIF NDF GNS, . L18TY

"
JENDM  B8SET
+MACRO TRNTRP
S1ERNE ,=8TRPAD
JENDN  TAMTRP
L7 DF BYYPE
+4F E0 STRP

ICALLeA THAPeD(C) COmMNT

«PBTTL TRAP TaBLE
JPTHIS TABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED

1°0Y THE "TRAP®

9 ROUTINE

i soecscen

BIRPADS

+ENDC
sTvyre

+ENDC

+3F DF STYPOC
SETTRAP
SETTRAP
SETTRAP

+ENDC

«4F OF BTYPDS
SETTRAP

+SNDC

+4F DF BTYPON
SETTRAP

+ENDC

+1F DF SROCHR
SETTRAP

+ENDC

+3F DF SROLIN
SETTRAP

+ENDC

+3F DF SRDOCY
SEYTRAP

+ENDC

«3F DF SRDDEC
SETTRAP

+SNDC

+3F DF SBAVREG
SETTRAP
SETTRAP

+ENDC

RUMADOS 173000
173000
173100

173200

INSTRUCTIUN,
JCALLeTYPE TRAP+D(104400) TIY TYPEQOUY ROUTINE

TYPOC,8TYPOC,*/TYPE OCTAL NUMBER LWITW LEADING ZEROS)/
TYPOS,8TYPOS,"/TYPE OCTAL NUMBER (NO LEADING ZERODS)/
TYPON,STYPON,*/TYPE OCTAL NUMBER (AS PER LAST CALL)/

TYPDS,8TYPDS,"/TYPE DECIMAL NUMBE® (WITH SIGN)/
TYPON,STYPON,“/TYPE BINARY (ASCII) NUMBER/
ROCHR, SROLHR,*/TTY TYPEIN CAARACTER ROUTINE/
ROLIN,SROLIN,*/TTY TYPEIN STRING NOUTINE/
ROOCTY,SRDUCT,“/READ AN OCTAL NUMSEZR PROM TTY/
RODEC,SROVEC,*/READ A DECIMAL NUMBER FROM TTY/

SAVREG,S8AVREG,"/8AVE RO=RS ROUTINE/
RESREG,SREBREG,"/RESTORE RO=RS ROVTINE/
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238
239
240
24}
262
243
244
248
2éw
247
248
249
250
253
232
253
254
23s
256
257
2358
2%9
260
264
262
263
dnd
265
266
267
268
289
270
(34
ar2
2713
274
278
276
277
27s8
279
200
281
282
203
284
205
28
287
288
289
2%
29

se11%¢0
o011%52
se1154
0011956
sei1e0
se11e2
s0iies
01166
seiive
se1172
01174
001176
sei200
sei202
soi204
so120e
se1210
sei212
se1214
sei21é
sei22e
sei222
fei224
s01226
sei230
se1232
soi234
sei123e
01240

so1242
(LY L1
o0j246
oo12%0
sejas2
sei1234
001256
so12e0
sei262
8012648

001266
oo1270
sej2v2
oei2ve
sei1ave
sei3ee
sei3e2
oo1304
001306
e01312
801316
o0i3as
o01332

TRAP TABLE

173100
173200
173200
173300
173000
173400
CLITIT)
praeee
(TTEYT)
TIYIT)
09a300
0aane
' TISIT)
geanpe
TS
s%ar7e
p0seTe
evpeee
CLITTIT)
(TITIY)
LITIT)
[LEELY
CLITIY)
CLITIT)
000037
[TELLY]
(TITIY)
CLITIT)
pégeee

odee20
090021
0dp022
090023
0bpeas
odp02s
0ve02e
000027
odoe3e
000031

[TEELY
e%ay00
173000
pécoee
[TILEY.
FERELY:
092324
BYveade
plaree
sisres
slary?
elaryy
0iaey?

eeose0
000004
001356
000000
oe00Re

15144 VAGE Seb

LENGTNHS

BLKBOX?

wORDS!:
I1MAGES
RUNADDS
TENPS
TENTS
PRGTARS

STARTZY

00004
177060 MARJK:

173100
173200
173200
173300
173000
173400
2
InaGl
IMAGA
InAGH
ImaGC
IMAGD
IMAGE
InaAGP
IMAGH
IMAGK
ImAGL
sl

32,
32,
32,
32,
32,
32,
3,
32,
32,
32,

[

20
21
¢é
23
[
a9
8
4
i@
3

32,
INAGA
173000
@

&
PRGSO
PRGY
PRG2
MOV
MOV
MOV
MOV
mov

!
(
(
(
(
(
(
{
(
(
(
(
(
{
(
{
(
(

OSTKPTR, X0 JSEY STACK PTR \

004,-(%6)

SXORA, 004 |

00,00177000 100 18 MOODIFIED OY THE SELECTION AND BET VP OF IMAGES

(36)e,004

e "-----------------------------'1;1"
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MACYL1 270eST)
TRAP TaBLE

DIBMAE,P1)

92
293
29
298
29%
a9
298
299
300
301
302
303
304
305
306
307
308
309
510
311
52
313
314
315
316
3
318
319
320
321
322
323
324
325
326
327
320
329
330
331
332
333
334
335
336
337

o013%4

001356
soL360
001366
se1370

001374
eoi400
oei404
eeiane
oo1410
LILIL
so141e
001420
ooj422
sei4ae
001430
o01432
001436
001442
LRy YT
0031432
001436
o014
001466
seiav2
001476

001506
ee1312
001516
s0i1%22
001326
ee1530
o01532

001536
eo1542
e01544

slaryy
10ac00
0931951
090137

0¢2020
0l2e3?
edse3?
0e13?

elares
CLITTYY
1%sa00
093077
(TITTY
CLITTL)
YY)
093127
(TITT
(LT
0¥0241
096137
oi3700
ebaree
slies?
oi3vee
sb2r00
sites?
eisree
eb2r00
oliey
eoi3ree
eb2ve0
olteeY
eitee?
oliee?
10aape
093124
090337

olere0
obe3ee
000170

b=JUN=TS

177777 ee13%4

eopoDa
0013354
001336

00182e
001420
001166
281270
001426
001214
001266
001426
001148
sei272
001426
ssi2a2
177610
000110
sei1i12

001306
177652
001300

19148 PAGE S0

nov
TYee
L} )

Jnp

RURFLGY ,WORD

XURAS Cmup
MOV
cLe
Jmp

PRNTRSE MOV
CLR
TYPL
h
JoR
PRGNUME O
TYPE
L}
Jor
+WORD
cLC
ROL
MOV
ADD
MOV
nov
ADD
MOV
nov
ADD
MOV
nov
ADD
MOV
MoV
MoV
TYPL
L] ]
Jnp

RESTART IMOV
ASL
Jnp

Se),00X0R" G

PORESTARY
o

(X6) e, (X0}
(%6)e,008
OSXORPLE
OBRESTARY

SOTLPTR, RO
PRGNUM

iS,RECD
i

s0INIG
POINIG, %0
PINMAGL, %0
(%0) ,001INAGSE
POINIG, X0
OLENGTH, R0
(%8) ,0040%D8
POINIG, X0
SROMADS, X¥
(%9) ,PPROMADD
POINIG, X0
POLKBOX, %0
(%0) ,MASK*2
(50) ,MABK 12
(%0) ,MABKEe2

POSTART]
PRGNUM, X0

1
OPRGTAB (D)

ISEY STACK PTR

IRECEIVE DATA AND PUY
11T WERE

IGET INMAGE AND PY

11T MERE

JADJUST FOR AN EVEN ADDRESS
ISELECTY IMAGE ADOD™ESS

ISELECY NUMBER OF WORDES IN ROM

ISELECY STARYING ADDRESS OF ROM

JSEY CONSTANTY FOR "XOR®™ MASK

JGEY PROGRAN »
JSHIFY PROGRAM o
160 YO PROGRAM




.“‘!n‘
DIBMAE

339
340
341
342
343
3sa
345
34
37
348
4%
3sSe
351
352
353
3%4
35S
356
357
358
359
Jee
361
362
363
3e4
368
360
307
See
369
370
3
372
373
374
3718
376
L 144
378
379
3e0
301
362
363
384q
b1 1]
386
387
308
389
3%
b 1]
392

MACY11 270e87)
TRAP TaDLE

f11

o0155¢e
0013554
001562

e0157e0
0019574
e0i600
oei604
oni642
o81614
co1620
e01622
001630
001636
co1642
001644
001646
001650
001632

p016%4

001636
([ FY 1]

001666
oe1e72
001676
eei704
e01710
eei1712
01736
01722
o01724
001726
oe173e
sei732
001736
eej740
ee17a2
001744
sei74é
001730
o017%52
901734
001756
01760
oe1762
001764

e e e .

005067
eiave?
elery?

elaree
elevee
sleves
siarer
sitee}
edsr3?
190006
elarsyy
slaryr
ob2ree
003301
V1397
00pane
EEFTSTY
10a000

ve7ss

022626
00R1 7

slevee
plevel
1831
obsee?
sliee’
0b2pe?
16703
001403
10s000
TI32T)
000763
04067
eviees
10ap00
e0s720
everT2
2010
obia2
10ap00
"TTYAL
122040
e¥ia02
10ape0
o0p774

boJUNTS

177522
001570
177510

ssesSee
177472
177802
001650

001354
001656

177720

177400
177378
00000
177364

17735
177382

177336

15164 PAGE Se8

ee113s
177570

176172

0000804
177060

176100

IPROGRAN 8§ LOGIC TESTS

JCLEAR PASS COUNY
JSET RETURN ADDRE®SS FOR SCOPE
JIOISPLAY PASS COUNT

JVESTL TESY ABILITY TO REFERENCE ROM wITHOUT TIMING OUY

pRGe: CLM ICNT
PRGORE MOV OTL,LASTPL
MOV ICNT,00D18p LAY
ris MOV esTRPTR, 8P
mov RONADD, X0
MoV WORDS, %)
Tias nov GERRORY, 8
nov (9),%3
TSY GSXORFLE
[ 1% AL
nov SERRZ, 004
MASKLS MOV 00,0017700%9
ALSS A00 02,50
oEC L 31
NE TiA
Ba T10
EXRORLs CHP (6)e,(8)e
CRROR
(1] TiA
EXR2: Cwp (X6)e,(X6)e
Jnp TiA
Tin score
11E8T2
Tés MOV ROMADD, %0
MOV WORDS, %1
MOV 06,8
TeAs cLR TENP
MOV (0),%3
ADD (8)e,TEnP
sus TENP,X3
(11" Tas
EXROR2: ERROR
T8Y =(%0)
BR T2A
T8 ({4 «(0),TENP
(11] T2cC
ERROR
TSY (%0)e¢
Ba T2
TéCs (1] (0),(0)
(14] T20
ERROR
B Tac
T&D1 (1] ] (8)e,=(0)
(11 T2E
ERROR
Bl T20
m— S———— —

JSET STACK PTR
JGET ROM ADORESS

JGET ADORESS COUNTER
ISET UP TINE OUT VECTOR
IREFERENCE

JINCREMENTY POINTEN

JOECREMENT ADORESS COUNTER

JORANCH IF NOT FINISNED

160 YO ScCoPE LOOP

IREPOSITION STACK

JERROR| ROWM TIMED OUY WHEN REFERENCED
JADORESS 18 IN RO

JLOOP ON ERROR

TEST THAY ROM DATA CAN BE READ RELIABLY,

JGEY ROM ADDRESS
JGEY ADDRESS COUNTER
PINITIALIZE TImE Oyt vECTOR
JINITIALIZE TEWP

JGEY DATA

1ADD DATA YO TEMP

ISUBTRACY DATA FRUM DATA
IBRANCH IF EQUAL

JOATA ERROR

JLOOP ON ERROR
JICLEAR TEWP BITS
JBRANCH IF EQUAL 1O
JIDATA ERROR

ILOOP ON ERROR

JCOMPARE DATA

JORANCH 1IF EQUAL

JDAYA ERROR

JLOOP ON KERROR

JCOMPARE DATA (BY!E OPERATION)
JBRANCH IF EQUAL

IDATA ERROR

ILOOP ON ERROR
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C
MAIN, MACYIL 2706ST) e=JUNeTS 15184 PFAGE S-9
' DIBMAE.P1Y TRAP TABLE
39% Q217606 QVUST20 TCES TSY (2)e JINCREMENT ADDRES® POINTER
& 394 901772 @VUS3Pl DEC 1 JOECREMENT ADDRESS® COUNTER
395 Q01772 @¥13as BNE Taa JRETURN IF NOTY DOME
39¢ Q22177¢ pQvp00s SCOPE
[ ] 397
368 PTESTS TEST THAY ROM TIMED QUT IF REFERENCED BY o_ln!l
399 1TMaN DATI BUS CYCLE
€ 402 001776 @li2706 o0E%00 v nov #STKPTR, %O JSET STACK PTR
401 OQo2002 0leTe0 177264 MOV ROMADD, %0 IGEY ROM ADORESS
422 eoe200e oleve: 77256 MOV wWORDS, %1 IGET ADDRESS COUNTER
) 423 002012 el27e7 ee2026 175764 T3aar MOV 738,48 ISET UP TIME OUT VECTOR
40a @go202e eleeye a1 MOV e, (0) JATTEMPY YO ALTER DATA
aes eez2022 10apee ERROR IMERE IF DID NOT 1IME OUT
T a6 002020 @vQRTTS B T34 ILOOP ON ERROR
407 Qe2026 Q12767 02064 1757SP  TYiB: MOV #7T30,48 ISEY UP TIME OUY YECTOR
408 Q02034 PR2626 cHp (8)e,(6)e JREPOSITION STACK
. 409 Q02036 00S210 T3Cs INC (@) JATTEMPT TO ALTER DATA
410 Q02040 1VaQR0 ERROR JMERE IF DID NOY IIME OUT
411 Q02062 9¥QYYS 1 T3C 1LO0P ON ERROR
€ 612 002068 Q12767 02068 175732 T30 MOV oT3F, 8 PSEY UP TIME OUT VECTOR
413 202052 022626 cup (8)e,(6)e IREPOSITION STACK
414 pQo20%e 0USEYY 77212 T3E CLR PROMADD JATTEMPT TO ALTER DATA
g 1S Q02060 1Papee ERROR IHERE IF DID NOT TIME OUY
416 Q02062 0QVRTYe B& T3E ILOOP ON ERROR
417 Q02064 0QV¥ST20 TP T8Y (0)e PINCREMENT ADDRES® POINTER
4 418 Q02066 Q22026 cHp (0)e,(0)e JREPOSITION STACK
419 Q02070 @US301 DEC %1 JDECREMENT ADDRES® COUNTER
420 Q02072 evi3aY BNE T3aA JRETURN IF NOT DONE
T 421 Q02074 912737 oeee0ee 00R0RE MOV 06,0048 JRESTORE TIME OUY TRAP
I:a 002102 o¥pe0s SCOPE 1SCOPE LOOP
a3
& 24 1THIS TESY COMPARES ROM AND IMAGE DATA
a2s JAND TYPES OUT DIFFERENCES
426 Q02104 012796 eoee%0R LT MOV #STKPTR, X0 )SET STACK PTR
[ 427 oe2110 oelerey 177182 MOV WORDS, X1 JIGET # OF wWORDS
428 e02114 elevee 177182 MOV ROMADD, %0 JGET ROM ADDRESS
429 oo2120 eleves 177144 MOV INAGE, X3 J1GEY IMAGE ADORES?
[ 430 pe2124 od1013 LIT cup (@),(3) JCOMPARE DATA
431 Q02126 0vipoe BNE TaD
432 po2130 09s3ey Tecs DEC ¥ JALL DATA BEEN COMPARED
[ 433 Q02132 eViaea 8EQ T4E
434 902134 022023 cHp (@)e,(3)e JINCREMENT ADDRES® POINTER?
435 002136 e¥eTT2 B Ted
LH 436 002140 10epee 1408 ERROR
437 002142 033727 177379 e20000 (34 P08nR, 920900
438 Q02150 091038 BNE TaE
[ 439 002152 010067 000616 MOV %0,020TYP 1TYPE
640 0021%6 0Pare7 oo0eia JOR 7,024 JROM ADDRESS
441 002162 1V4a0e TYPE
€ 842 002164 003206 LI ) I1SEPARATOR
443 Q02166 011067 00602 MOV (@),028TYF ITYPE
44a 002172 0bare? osooeee JOSR 7,024 JROM DATA
o 445 Q02176 1%aape TYPE
446 002200 09312¢ BN JICR/LP
{
i

— b




MACY11 27(6S7)

DZIB™AE,.Pi

"
(1] )
4
ase
a5y
452
433
aSae
ass
456
457
ase
a3
ase
a1
a62
463
abd
(1}
46
a7
aed
(1))
are
ary
arT2
473
(L)
ars

002246
ce22%52
co2260
oo22e2
s02266
op22ve
eeaseo
eeale2
oeasee
sealie
002312
oealia
oealie
eea3ae

b=JUNTS

TRAP TaBLE

ploser
ebare?
1vaape
ev3212
(138 [}
obare?
{¥aapge
093128
oUsST3Y
190334
eYgeee
000732
(LTTIT]

00sS267
026727
griagd
99167
slary?
10sr3?
109373
0ilTe0
obia0e
e0arye
grp2aep
srR240
s¥p240
(L1 Y

000Ses
000564

177570

1770208
177020

177260
seeer
177560

177224

15144 PAGE Se10

177566

Tl
ENDD

LYGICe

MOV
JSR
TYPE
M2
MoV
JOR
TYPE
e
T8Y
orL
ALY
BR
score

INC
Cup
BEQ
JMp
MOV
7878
[ 1IN
L
BEC
JOR
NOP
NOP
NOP
Jup

53,0287YP
7,024

(3),0287YP
7,02A

(1211}
TaC

T4C

ICNTY

ICNT, 0100
DONE

PRGOR

2207 ,087P0
o8TPS

=4
042,20
DONE Y
T,(0)

ITYPE
JIMAGE ADDRESS

JSEPARATOR
ITYPE
JTIMAGE DATA

ICR/LP

160 TO TaC

JINCREMENT PASS CUUNY

160 RESTARY PROGRAN
IRING THE BELL

JRETURN TO DECTAPE MONITOR?
IRETURN|




|

oMAIN, MACYL1 270657) 6=JUN=TS 15144 PFAGE ¢

DZBMAE,P1Y TRAP TABLE
ary PTHIS PROGRAM TYPES OUT RUM DATA
are
479 Q02324 012706 S00Se0 PRGIS MOV SSTKPTR, X0 PINITIALIZE STACK
a2 002330 10sa0e TYPE
481 002332 003107 My 1°ROM DATA®
482 002334 pleTe1 17672 MOV wWORDS, %1 1GEY » OF WORDS
403 002340 oelever 17e72e PRGIAS MOV ROMADD, X0 JGEY STARTING ADO™ESS
adas oe023es eizrez oeee:2 MOV 012,%2 JGEY ADORESS INDIGATOR
48S 002330 oleoe? oeeeede PRGIBE MOV %0,0207YP JGET ADORESS
406 0023%a pdare? oeesele Jom 7,024 JAND TYPE 1Y
487 Q02362 10aape TYPE
488 002362 093124 “E JCR/LP
409 002364 012067 o0S00eRe PHGICI MOV (9)e,DanTTP 1TYPE
490 oea37e oedaver oseeen2 JOR 7,024 IDATA
493 002374 1Vaa00 TYPE
492 Q02376 0¥3210 LTY
493 Qo248 093301 DEC L 1 JALL DATA TYPED
4% 002402 0V3a07 sto PRGID 160 TO PINISH
495 002404 003392 (113 %2
496 002406 PV 306 BEnE PRGIC JRETURN TO PRGIB
497 Q02430 012702 o002 MOV 12,32 JGET ADDRESS INDIGATOR
498 opo2aia 10aape TYPE
499 pP2a36 003124 e JICR/LP
Sge 002820 0V7S3 By PRGID IRETURN TO PRGIS
:ox 002822 0PRL16T 176746 PRGIDE  JMP PRMTRS 760 GET NEXT TESY
22
sgs3 PIMIS PROGRAM CYCLES A SINGLE ADORESS (ADDRESS MUY BE EVEN) TO CHANGE
sga ) THE ADORESS TYPE NEW ADDHESS ON THE TTY,
SgS 002826 0l2ves 000500 phkg2r  mov #STKPTR, %O JINITIALIZE STACK POINTER
Sg6 002432 0i2737 peasie seeees MOV SPRG2C, 004 ILOAD TRAP ERROR VECTOR
SOY e026040 00306 173332 CLR (IT) JCLEAR PROCESSOR STATUS
SP8 002444 012737 002476 000060 MOV OPRG2A,00TKVEC JLOAD KEYBOARD INTERRUPT VECTOR
SP9 0024%2 012737 oeee3ae ee00e2 MOV 9340,00TRVECe2 JLO0AD KEYBOARD PRIORITY
S10 oe2a60 0l2737 oeee100 17750 MOV 0100, 007KS JSEY INTERRUPY ENABLE BIY
Si1 ee2460 olevee 17e000 MOV ROMADD, %0 JGET ROM ADORESS
S12 02472 oe0sST10 PHG21  TOY {}) JREAD ROM ADORESS
S13 902474 @99pTTe BR ool 1L00P
S14 Q02476 090aSeT 00024 PRG2AT JOR S,RECD 160 GET ADORESS &
S1S @002%02 eYeeee PRG28: O IPUT IT MERE
Si6 002%04 0leTee 177772 MOV PRG2D,%0
S17 oe02%10 10aane TVYPE
S18 o02%12 093124 1] JCR/LF
S19 002514 0%pee2 (15 JEXIY KEYBOARD INTERRUPY SERVICE
S20 002%16 104000 PRG2CE ERROR JERROR| DI0 YOU TYPE AN ODD ADDRESS?
S21 002%20 eYgeel WALY
S22 002%22 000167 17774 JMP PRG2L

2 ¢ ¢ 6 ¢ ¢ 6 6 6 6 &6 o o o o o




sMAIN,

MACYL1 270e8T7)

DIBMAE,P11

S2q
Sas
Sae
sar
S2e
S29
30
31
332
333
S53a
338
336
E2 34
38
539
Se0
Sey
Se2
S43
Saae
SaeS
S4e
Se7
Sa8
Se9
550
$S1
552
553
SSa
535S
356
ss7
5se
559
Se0
Sey
Se2
563
Seaq
S6S
Se6
Se7
Se8
569
S7e
ST
sr2
73
S7a
7S
376
s

eeasae
seasse
s0as3s
ceas3e
co2se2
o0esss
eeass2
0023934
f023%
oeasee
e02%e2
002%64
eeasve
oe2s74
002376
se2ée0
sode02
202604

oo2é60e
oeaele
oo2eie
o02622
oo2sas
ooaele
oc2ele
ceaeas
oc2650
o0aese
eeaeee
(1T
se2er2
o02e74
oe2vee
oe27es
eez27ie
eeari2
oo2Tis
peaTie
oe2r2e
se2v22
s02T72¢

ee2r3e
002736
eo2740
oo2ve2

6=JUN=TS

TRAP TABLE

(TITIL
105737
19p37s
11%746
%2710
182716
001000
10ae00
0034248
022826
[TTH 1]
011637
042716
006315
(TTYIL
006315
052615
(TTYAT

032737
0dg033
112
100012
pi3746
elary?
slaryy
0lae3?
edary?
edio0e
908247
026767
093000
(TITTY
oliee?
slerie
YL H
TITTE]
(TITT1)
(TITIT)
22626
012637
200766

033727
ediap)
CTTTIH
19aa00

17750

177562
eee2e0
([ [ ]I}

177566
177770

000004
se272e
(Ll 1])
eepeed
phedee

00001
(LL1RY.
o00006

17757

15164 PAGE 6ol

177570

([T 11}
177060
177570

JROUTINE YO RECEIVE DATA IYPED IN ON THE KEYBOARDe THE DATA IS PLACED IN

1iul ADDRESS FOLLOWING THE JSR CALL?®

.
RECUS
183

CLR
T8YR
8PL
MOVE
[ } {4
curd
ONE
TYPE
R
cup
RYS
MOV
[ } {4
ASL
ASL
ASL
8ls
-1

)9COPE ROUTINE,
LcorEr 1Y
BNE
T8y
L
MOV
MoV
MOV
Moy
(13,
BHE
INC
cup
(13
CLR
MOV
MOV
RTg
ICOUNT: §
ticars @
LAstecs @
XORY cup
MOV
BR

JERROR ROUTINE,
LT BlY
11’
RTI
Tvee

A3St

JIR S'RECD
]

(s)

0TS

L
POTKD,=(8F)
o200, (8P)

#15, (8P)

(RS)e,(8P)e
L} ]

(sP) ,007P®
e177770, (3P)
(s)

(s)

(s)
(8P) ¢, (S)

18

JCALL RECEIVE DATA ROUTINE
JOATA I8 PLACED WERE

JCLEAR OUY OLD DAIA

ITESTY KEYBOARD FLAG

JAND WAIY POR CHARACTER

IGET CHARACTER

JSTRIP PARITY BIT

JCMECK IF CARRIAGE RETURN
JBRANCH IF NOY CANRIAGE RETURN

JADJUST RS AND THE STACK PTR
IRETURN TO CALLER

JECHO CHARACTER

FSTRIP AWAY ALL BVUT 3 8B
JROTATE

IPREVIOUS

JOATA

JAND INSERT CHARALTER

JGET NEXT CHARACTER

THIS ROUTINE IS ENTERED AT THE ENV OF EACH SyuBTEST,

040000, 003N
L T1)

POXORFLG

(3 1]
004,=(%6)
OXOR, P84
00,08177000
(%6)e,004
04000,0838NR
is

ITCNY

ITCNT, ICOUNY
2

ITCNY

(8P) ,LASTYC
Ll.Y'Co(",

(X6) e, (X0)e
(%6)e,0008
sas

ITEST SR FOR sCOPE
IYES score

ITEST POR ITERATIUN
PINMIBIT ITERATION

PINCREMENY ITERATION COUNT
JITERATION COMPLETE

JBRANCH IF ITERATIONS NOT COMPLETE
JCLEAR ITERATION LOUNY

1GET ADDRESS OF NEXT TEST

JEXIY

THIS ROUTINE I8 ENTERED WHEN AN EMROR 18 DETECYED,

OOSHR,9P20V00
il

JINMIBIT PRINTOUT?
JBRANCH IF ERROR FRINT OUY
JRETURN TO TEST




MACY1L

S7e
S79
Seo
81
sSe2
583
S84
ses
S8e
87

ee2v44
o0274s
oearsa2
o027%6
seare2
002764
([ T34 1]
oearre
eearvr2

2746ST)

6=JUNeT?S

TRAP TABLE

ee3ere
0l1667
edare?
(T131434
190001
e¢peee
198400
003124
gvpce?

(L1 ]I}
ooe020
177570

151644 PAGE o=2

ERRORM
MoV
JOR
T8Y
orL
HALY
TYPE
e

RTX

(e),D2BTYP
7,024

(1 LL]

o8

1°PCs -
JTYPE PROGRAM COUNTER

IHWALT ON ERROR?

B
JYES MWALY

IRETURN YO TESY




JMAIN, MACY11 270657) 6eJUN=TS 15184 PAGE oe3
DZBMAE,P1Y TRAP TABLE
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S91 002776 0lp24e CITY MOV 22,=(6) JSAVE R2
S92 oe3eee oipiee MOV X1,=(s) ISAVE R}
S93 ee3002 eleosss MoV 20,=(s) ISAVE RO
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