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i, ABSTRACT

TH1S EXERCISES THE PROCESSOR SECTION, TESTING
!NBTRUQTXONS UNDER DIFFERENT MODES, IN BOTH SOURCE AND DESTINATION
ALSD TRAP AND INTERRUPT LOGIC I8 ALSO TESTED

2. REQUIREMENTS
2.1 EQUIPMENT

POR-§1/28 STANDARD COMPUTER
2.2 sTORAGE

2.2.1 PROGRAM STORAGE = THE ROUTINE USES MEMORY
FROM 2222 TO 13m0¢.

3. LOABING PROCEDURE
3.3 METHOD
PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED,
4 STARTING PROCEDURE
4.1 BONTROL SWITCH SETTING
STARTING AT SA 280 ALL SWITCHES SHOULD BE DOWN OR RERO,
4.2 STARTING ADDRESS OR ADDRESSES
' 200 S THE NORMAL STARTING ADDRESS
4.3 PROGRAM AND/OR OPERATOR ACTION

LOAD PROGRAM INTO MEMORY,
sET gWITCH REGISTER TO STARTING ADDRESS,
*D ADDRESS,
SWITCHES TO INHIBIT NON EXISTANT DEVICES
pntsa STARY,
THE PROGRAM WILL LOOP AND
BELL WILL RING ONCE PER PASS OF THE PROGRAM
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5, OPERATING PROGEDURE
8,4 OPERATIONAL SWiTCW SETTiNGS

B.1,1 AT SA 200 ., THE INSTRUCTION AND LOGIC TEST,
WiTH AL| SWITBHES DOWN TWE PROGRAM WILL TEST
ALL DEVICES AND PRINT OUT ON ZRRORS AND CON=
rx:us [N TEST, (BELL WILL RING AT COMPLETION
oF A PASS)

5.1,2 SWITCH SETTINGS ARE

Swi% = 4 OR UP ,,, HALT ON ERROR

SWi4 = 4 OR UP ,,, SCOPE LOOP

SWil = 4 OR uf ,,, INHIB}T PRiNTOUT
SW12 s { OR UP ... [NHIRIT TRACE TRAPPING
SWit = 14 OR UP .., INHIBIT ITERATION LOOP

8.4i.3

8.2, SUBROUTINE ABSTRACTS
5.,2,1 BEGIN 8A 200
B.2.,2 SCOPE

RS '

THIS SUBROUTINE CALL 18 PLACED BETWEEN EACH SUBTEST

IN THE INSTRUCTION SECTION, 17 RECORDS THE 8TARTING

ADDRESS OF EACH SUB=TEST A8 I7 1S BEING ENTERED,

IF A SCOPE LOOP 18 REQUESTED, IT WILL JUMP TO THE
- START OF THE SUBTESYT THA? THE SCOPE LOOP IS Rg~

QUESTED FOR, iF SCOPE LOOP 18 NOT REQUESTED, THERE

WILL BE EIJTHER A FIXED QR RANDOM NUMBER OF

ITERATIONS ON THAT SUBTEST BEFORE THE NEXT SUBTEST

18 ENTERED. SWITCH i1 ON A & INWIBIFS ITERATION

OF SUBTESTS,

5.2,3 HLT
X1 N
IS A ROUTINE THAT PRINTS=oUT AN ADDRESS THAT TAGS
THE FAILING SUBTEST, AND THE STATUS REGISTER AT
THE TIME OF ¥WE FAILURE,

5.2,4 ‘TBTRA?

-

THIS ROUTINE WILL ALLOW THE TRACE BIT TRAP TO

BE SET AFTER FIRST LOOP OF THE PROGRAM., UNDER NORMAL
TESTING THE FRAGE BIT WILL BE SET ON ALTERNATE

LOOPS OF THE PROGRAM, WHEN BET |7 CAUSES A TRaAP
AFTER EACH INSTRUCTJON., TWE FIRST INSTRUCTION.
EXECUTED UPON TRAPPING I8 AN "RTI™ WHICW RETU
INTERRUPTED SEQUENCE OF INSTRYCTIQN, THIS SEC
18 CONTINUED TILL TWE ENO OF THE PROGRAM LDOP
I8 REACHED,

T0 THE
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{5, OPERATING PROCEDURE CONF'D)

8.3
5.3,

TRAPEATCHER
tHis 18 A SERIES OF INSTRUCTIONS STARTING AT LOCATION
8, DESTGNED TO DETECT)» AND [SOLATE UNEXPECYTED TRARS AND

Intrarupts Yo $HE TRAP AND INTERRUPT VECTOR AREA OF
MEMORY, :

FHE PRINGIPAL OF THis ROUTINE 181 THE VECTOR ENTRANCE
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHIQH 0ON=
TAINS A WALT (90028), (THiS LOCATION 1S ALSO THE 8TA"
TUS FOR THAT vgcron ENTRANGE, BUT THIS HAS NO EFFEGT ON
iT ALSO BEING THE NEXT INSTRUCTION),

iF A HALT OCOURS IN THE TRAP OR INTERRUPT VEETOR AREA,
REGISTER SIX SHOULD BE,;IA?!N@D‘!D ETCAMINE _1TS 'QQN=
TENTS, THEN USE REGTSTER 8ix CONTENTS AS_ AN ADDRESS F0O
DETERMING THE LOCAT]ON THE PROGRAM WAS AT, WHEN THE
INTERRUPT OR. TRAP OCOURRED, (MEMORY A8 SPECIFIED BY

R6 CONTAINS THE PG OF THE INSTRUCTION FOLLOWING THE IN=
STRUBTION WHEREZ THE TRAP OCCURRED),

PROGRAM AND/OR OPERATOR ACFION
LOADING AND STARTING AT 280 WITH ALL SWITGHES
gpun_js,ugn::;n:s:'*::T;Na., iF AN ERROR i8S/
DETECTED WERME, THERE wILL BE_A PRINTOUT, _WHEN
AN CRAOR 8 DETECTED AND T _i8 NECESSARY YO
scoPr ON 17, PLACE 8wi3 UP TO HALT ON ERROR,
THEN SWi4 UP TO LOOP ON ERROR; THEN SWLS UP TO

peLefe PRINTOUTS,
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ERRORS

ERROR PRINTCQUT

ARE N TWO WORD FORMAT, THE 18T IS PCe2 OF THE

DETEQED ERROR, THE 2ND, 1S THE STATUS REGISTER,
REFER TO THE LISTING FOR DETAILED INFORMATION.

ERROR RECOVERY

RESTART AT 200 OR PRESS CONTINUE

RESBTRICTIONS

8TARTING RESTRICTION
NONE

OPERATIONAL RESTRICTION
NONE
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MISCFLLANEOUS
TRACKING DOWN UNUSUAL FAILURES

FAILURIS THAT MAY OCOUR BECAUSE OF A FALSE ENTRY
o A SUBTESY, OR A FAiLURE IN A GONTROL ROUTINE

Htﬂ THAN A auartsr. DETECTION OF THESE MAY BE
ACGOHPLISHID By SEVERA, PROGEDURES, THERE 1§ A
LOCATION CALLE ngCQRE" THAT RECORDS THE LAST 8UG«
CESSFUL SUBTESY COMPLETED. THERE IS ANOTHER LOCA=-
TION CALLED "SCOPEF™ TWAT SHOWS HOW MANY TIMES THE
GUBTEST HAS BEEN EXECUTED. THERE !g ANOTHER _LOCA=
TION OALLED "IGOUNTY® ruxr GONTAINS THE ITERATION
COMPARISON VALUE, THE STACK “Re" SHOULD BK EQUAL
10 "ay rw WHEN THE FiRst INSTRUGTION OF THE sUBTES?
IS gNTER To ntguc: INSTRUCTION . ixgcurrou IN CON=
ru;;nc s vuavtou. HE "sgopE" LOGAT ON FOLLOWING THE
SUBTEST SHOULD BE CHANGED TD BRANCH TO THE FIRST
xuarnuux;ou oF THE SUBTEST (THE FIRST LOGATIQN FoL=
LOWING THE PREY1OUS SOOPE LOCATION) AND THE MHLTH [Ow
gafiaN MAY BE REPLACED WiTW A "NOP®,

eXESUTION TIME

ABOUT 4 MINUTE WITH TRACE BIT CLEARED
ABOUF 1.5 MINUFES WiTH TRACE B1F SCY
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PROGRAM DESCRIPTJION

THE INBTRUCTION EXERCISER §S A STRAIGHT LINE TEST

OF JNSTRUCTIONS, THE SEQUENCE IN WHICH THEY ARE
EXECUTED |8 THE SAME SEQUENCE IN WHICH THEY ARE
qHOWN IN THE LESTING, EACH AREA OF CODE FROM

nSCORE To SCOPE™ I8 AN INDIVIOUAL BUB=-TEST, WITH
AWITEN 14 UP THE 8UB=TEST 18 EXECUTED ONE TIME

4NQ. THEN THE‘NEX£ sua-vzsv_x: EXEOUTED, AND 8O ON
TILL ALL SUB=TES?S ARE EXECUTED, WOWEVER IF SWITOHW
§1 18 DOWN THE SUBs¥EST WiiL BE EXECUTED SOME "NM
yUMBER . OF t!n§s BEFOQRE EYTERING THE NEXT_ SUB-TESY..
1F 8ylfCH 14 18 uP you WiLL NEVER LEAVE THE CURRENT
GUB-TEBT YOU.ARE IN, TH1B_USE 18 INTENDED FQR
TAQUALE BHOOTING A MALEUNCTION IN 4 SUB-TEST, THE
FIRST GROUP OF SUBSTESTS ABE THE BINARYS AND UNARYS
7HOSE INSTRUCTIONS ARE TESTED IN THE INDEX MODE1
SOURGE ONLY, DESTINATION ONLY, THEN BOTH SOURCE

AND DEBTINATION, THE $AME INBTRYCTIONS ARE THEN
TEGTE0 UBING THE IMMEDIATE _MODE INDIRECT, THESE
MODER ARE TEBTED AGAINST OTHER MODES, WHICH MAY USE
A REGISTER OR MEMORY LOCATION. THESE WILL BE SWAPED
RETWEEN SOURCE AND DESTINATION,

AFTER THE MODES AND INSTRUCTION HAVE BEEN PROVEN
in_THE ujnn MOPE, FHEY ARE THEN PE8FED 1IN THe BYFE

¥OBE, _OTHER_TESTING 1§ ALSO_DONE WHERE THE nJSR™
INSTRUETION S _TESTEH IN NESTED COMBINATIONST ALL
COMBINATIONS OF NUMBERS ARE TEBTED USING THE COMPAAE,
ROFATE. ADD AND COMPLIMENT INSTRUCTIONS, THERE I8
ALSO A MINIMUM TEST OF POWER FAIL AND AUTO RECOVERY.
WHIEH IS NOT ENABLED UNTIL AFTER THE FIRST P4SS QF THE
PROGRAM. THE PROGRAM REQUIRES THO BELLS ON_THE TTV
FO_MAKE QNE TRUE PASS pF TWE PROGRAM, THE FIR@T_BELL
0COURS AFTER ONE PASS OF THE INSTRUCTION TEST WITH

THE TRACE EIT CLEARED, THE SECOND BELL MARKS THE.

 IND nF AN INSTRUCTION TEST PASS WITH THE TRACE BIF

SET, THE REASON FOR EXECUTING ALL INSTRUCTIONS

WITH THE TRACE BT ;gf_;; 70 TAKE US INTO SERVICE AT
THE ENO OF EAOW INSTRUETION,

LISTING '

FLOW CHART(S)
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JTEST 15

1PDPLL COMBINED INSTRUCTION TEST
NOP=2240
HLT=ZEMT
SCOPERTRAP
BELL =248
cCs177776
TDOSR=TCSR
BUFFaFIN
SR=177578
.38
LREPT 20
2
HALT
.ENDR
2
HALT
2
HALT
*2
HALT
o *2
HALT
2
HALT
2
HALT
' *2
HALT
o *2
HALT
e
HALT
2
HALT
2
HALT
2
HALT
.*2
HALT
2
HALT
2
HALT
2
HALT
.214
%2
HALT
.232
PRINTY
340
.334

JTRAP ENTRANCE
ITRAPPED TO PREVIOUS

I TRAP ENTRANCE
ITRAPPED TO PREVIOUS
JTRAP ENTRANGE
JTRAPPED TO PREVIOUS
JTRAP ENTRANC

ITRAPPED TO P evious
JTRAP ENTRANCE
ITRAPPED TO PREVIOUS
ITRAP ENTRANCE
JTRAPPED YO PREV]OUS
ITRAP ENTRANCE
ITRAPPED TO PREVIOUS
ITRAP ENTRANCE
ITRAPPED Y0 PREVIOUS
JTRAP ENTRANCE
ITRAPPED TO PREVIOUS

“TTRAP ENTRANCE

ITRAPPED YO PREVIOUS
FTRAP ENTRANCE
JITRAPPED Y0 PREVIOUS
ITRAP ENTRANCE
ITRAPPED YO PREVIOUS

‘JTRAP ENTRANCE

ITRAPPED TO PREV]OUS
ITRAP ENTRANGE
ITRAPPED TO PREVIOUS
JTRAP ENTRANCE
ITRAPPED To PREVIOUS
ITRAP ENTRANCE
}TRAPPED TO PREVIOUS
JTRAP ENTRANCE
ITRAPPED TO PREVIOUS

IFALSE TRACE TRAP

JFOR HALTY TRAPS
JHIGHEST PRIOR{TY

LOCATION

LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCAT]ION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
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pRoB34
20BR36

veos

#18354
F2000802
£02200
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sCOPEC JUSER TRAP
]

. 5200
J(R6) 1S THE STACK POINTER
3C(R6)) IS THE PC#2 OF LOCATION WHERE THE TRAP ORIGINATED
JFOR NORMAL OPERATION RUN WITH ALL SWITCHES DOWN
}JSR 15310R UP~~~-HALT ON ERROR
jSR 14810R UP-~-SCOPE LOOP
JSR 13m10R yP=~~INHIBIT PRINT OUT
;SR 12m10R UP~=~INHIBIT TRACE TRAPPING
}SR 11310R UP=~-INHIB!T SUB=PROBLEM ITERATiON
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IBINARY INSTRUCTIONS
; INDEX: AND INDIRECT TEST OF PDOP13

@cp200 12796 610730 BEGINI MOV BFIN, %6 ‘ JINITIAL]2E STACK POINTER FOR TRaPS
pOp2p4 712767 pOD200 210216 MOy #BEGIN,RETURN JIFOR SCOPING
200212 p12767 Q04280 @10204 MOV #4000, ICOUNT
pEe220 104400 SCOPE ‘
;TEST COMPARE INSTRUCTION INDEXED
gEP222 ©pi2780 177770 MOV #-10,%0 IMINUS 4P 70 REGC @
goP226 ©26P27 ©10574 125252 CMP A(D),#125252 J(A INDEX BY MINUS 10) TO ®128252
09234 pO140% BEQ Y N
200236 104000 HLT JCOMPARE WITW INDEX FAILED
pOP2408 104400 SCOPE
pB@242 912788 1777790 MOV #~10,%0 ‘JFOR INDEX
gPgR46 ©22760 125252 @1E574 CMP #125252,A(0) 1A INDEXED
pP@o54 pd140% BEQ Y
p00256 104000 HLT
pPP260 1044020 SCOPE
peg262 012700 0D00R10 MoV #10,%0 } INDEX
Br0266 026027 @1i9%74 252529 CMP AlQ),#pB2525
peg274 1401 BEQ 4
L_—agﬂgggl% 174900 HLT
eud3ed 104400 SCOPE
PPB3p2 ©12700 DEOR1D MOV #10,%0
200326 22760 052525 2109574 CMP #852825,A(8)
po0314 001403 BEQ *4
pep316 104008 HLY
pAG328 104400 SCOPE
pURI22 ©12700 4177779 MOV $-10,%0
022326 26060 Q10574 Q13574 CMP AlR),A(D)
pPO334 ¢01401 BEQ Y
poB336 104000 HLTY
peR348 124400 SCOPE
poR342 112700 200D10 ' MOV #+10,%0
200346 (260680 ©10574 012574 CMP ALD),A(B)
pOB354 ©WP1401 BEQ 144
pROIS6 174000 HLT
PED360 174400 SCOPE
pUP3s2 012780 177770 MOV B=10,%0
pRe366 12701 CrO0Q4 MOV #ed,%1
nrg372 126061 C£10%574 018574 CMP ALY, ALL)
A0g4.48 ¢01401 BEQ v 4
poR4u2 174020 HLT
pro4nd 134400 SCOPE
pr04s6 126160 C10574 13574 CMP ALL),ALD)
380414 ©21401 BEQ Ry
fe@4a16 174000 HLY

AMN420 124400 SCOPE
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#pR422 ¢l2788 177774 MOV #~4,%0
pRP426 ©l2721 €009010 MOV #+10,%4
gepaz2 n26061 €10574 319574 CHP ALB)  A(L)
pPD440 ©01401 BEQ Y
p00442 1084000 HLT

PPB444 104400 SCOPE

200446 0o12700 177774 MOV #nd, %0
0P452 012701 002718 MOV #i0,%1
APP456 ©26160 010574 018574 CHP A1), A(D)
pPB4acd ©OL4DY BEQ L]
PPR4as6 184000 HLT

goR4a70 104408 v sCoOPE
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$TEST MOVE INSTRUCTION FOR INDEX

pBB472 12708 177770 MOV #=10,%0
pP0476 216067 ©12574 019112 MoV A(D),TEMP
po0534 26727 @18186 125252 cMP TEMP, #125252
peRs12 021421 ; BEQ v é
ﬂ50514 124000 HLT
A00S16 104409 SCOPE
peRs520 0127¢0 0EREL0 MOV #+10,%0
pOB524 16067 D18574 218064 MOV ACD), TEMP
ge0e532 026727 ©Pidped 052525 CcMP TEMP,¥g52525
pPP540 01423 ‘ BEQ 1o é
POP542 104900 . HLT :
APB544 104400 SCOPE
pEB546 B12728 1777790 MOV #=10,%0
pOBS52 Q12760 125252 010p616 MOV #125252,TEMP (D)
pOBSe? ©26727 ©19p22 125252 CMP C.#125252
POB566 081421 BEQ L)
PP0578 4104000 HLT
paB572 124409 SCOPE
pPB574 @0l2780 0Q00QL0 MOV #¢10,%0
PePsp? p12768 952525 919616 MOV #282525, TEMP( Q)
pBB606 B26727 @1Pp14 2525238 CMP TEMP«10,#052525
aﬂﬂ6;4 0814021 BEQ o h
poP616 104000 WLTY
POB620 104409 SCOPE

$1TEST BIC INSTRUCTION FOR INDEXING
pOPs22 DL2767 177777 BD7766 MOV #el,TEMP
pege30 212730 1777790 - MOV #=10,%0
pPPs34 G46067 P10574 007754 BIC ACB), TEMP
peC&42 ©26727 BB7758 @52525 CMP TEMP, #052525
pPR650 pO143% .BEQ 4
geRe52 104009 ‘ HLY
pBB654 104400 SCOPE
PP0658 ©12767 177777 887732 MOV #r1,)TEMP
pPB664 ©12700 BOPALY ' MOV #18,%0
pO2678 P46N6T PL2574 207720 BIC ALB),TEMP
o876 P26727 277714 125252 cMP TEMP,#3125252
f2e734 @R1421 BEQ W vé
eoa726 104720 WLT
POD712 134420 SCOPE
gBB712 ©l2767 177777 @277@6 MOV #~1,TEMP+10
gea728 12720 P02210 MOV #10,%0
@AB724 042762 125252 210616 glc #125252, TEMP (D)
gUp73I2 26727 807670 252525 cMP TEMP«18,#52525
agv748 o142 BEQ 4

20p742 124229 HLT
744 104420 SCOPE
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2008746
200752
280760
002766
080774
080776
201000

V283

g127p8@
812767
042767

g26727
‘edi4al

104000
104400

13=APR-70 14122

177778

177777 B@87626
g52525 027620
P27614 125252

PAGE 3e=i

MOV #-10,%0

MOV #els TENP=1D

glc #032525, TEMP~10
CMP TEMP=18,#325252
BEQ L

HLT

SCOPE
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; TEST SUBTRACT INSTRUCTION FOR INDEXING

po1p92 ©12767 125252 R@R@7606 MOV #1252%2, TEMP
pB1@12 ¢127989 177770 MOV #=10,%0
gP1914 166967 D10574 wd7574 suB ACR), TEMP
ge1022 091403 BEQ Y
poigpé 184000 HLT
801026 124400 SCOPE
p210308 012767 125252 087560 MOV #125252, TEMP
p21936 @12780 177770 MOV #=10,%0
P01042 166768 007516 010626 SUB BsTEMP+12(0)
pr1ps@ 9eidpl BEQ L
gP1052 1042008 HLY
p01054 104420 SCOPE
gB1356 ©12767 B52525 PR7532 MOV #052525, TEMP
po1p64 212700 000910 MOV ®10,%0
go1878 166267 019574 087520 SUB Af2),TEMP
pBlp76 081421 BEQ L
p01100 1084200 HLT
pP11062 104490 SCOPE
pB1ip4 812767 ©52525 @@87504 MOV #052525, TEMP
Ag1112 @12708 000Q10 MOV #10,%0
VU11i6 166760 DO7462 010686 suB A+10,C(2)
PB1124 081401 BEQ L)
pE1126 124200 HLT
291138 1C4400 SCOPE

- JTEST UNARYS INDEXED
001132 812767 177777 BB7456 MOV #el,TEMP
801148 312780 177778 MOV #=i0,%0
pRP1144 205260 019626 : CLR D(od)
p01150 085767 007442 TSTY TEMP
pB1154 201401 BEQ Y]
P@1156 104200 HLT
pP1160 104490 . SCOPE
281162 012767 177777 07426 MOV #el, TEMP
621170 212708 000010 MOV #e10,%0
BP1174 225060 Q196086 CLR cea)
pB1200 085767 007412 TST TEMP
g01204 201401 BEQ b4
@e12c6 174200 HLT
1218 104400 SCOPE
¥01212 12767 177777 @R7376 MOV #r1,TEMP
Pe1228 212708 177770 MOV #-10,%0
REigz4 (75160 010626 COM pedd
@21233 c08767 027362 TST TEMP
pd1234 T1401 8EQ P4
pe1236 1240100 HLT

0B124¢ 1244p0 SCOPE



621242 @12767 177777 ©#87346 MOV fml s TEMP
801250 12720  000DLY MOV #18,xD
ed1254 ©€75168 018606 COM c(o)
@g1268 pE5767 007332 ST TEMP
@01264 071403 8E0 s
6PL266 104200 LT

091270 124400 SCOPE
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801272
201320
001334
201310
001314
201316
001322

po1322
001330
201334
2081340
p01344
201346
901352

201352
p01360
221364
821370
021374
201376
201400

P014n2
201410
221414
p21400
221424
801426
201430

p01432
201440
p01444
201450
201456
201460
eP1462

go1464
201472
PB1476
p21552
211510
. 831512
21514

PR1516
p21524
pA1532
pr1s32

P21536
A5 42

vees

12767
312700
225260
225767
201481
124000
124400

£12767
212700
005260
235767
001401
104000

104400

212767

212700
pe5360
2085767
201403
124000
104400

pl2767
@12700
025360
205767
201401

184200

104400

612767
212708
205460
322767
001401
104800
194400

212767
712700
A05460
222767
n21401
174000
124400

212767

212799
2Ca26l
75560
2es5767
€21491

13=APR=70

177777
177770
210626
pp7302

177777
poRgLw
p18606
pR7252

P02201

177778
P10626
287222

pedeol

ooog10
210606
287472

poB00l
177779
918626
177777

poRgEl

gpog1?
010606
1777727

177777

177770 -

210626
gp7054

987316

@7266

PB7236

Bo7206

207156

gB7140

2087124

pe71Re6

ee7o72

PAGE 5

MOV
MOV
INC
TSY
BEQ
HLT
SCOPE

MOV

MOV
INC
TSY
BEQ
WKLY
SCOPE

MOV

MoV
DEC
TSY
BEQ
HLY
SCOPE

MOV
MOV
DEC
TSY
BEQ
HLT
SCOPE

MOV
MOV
NEG
CMP
BEQ
HLTY
SCOPE

MOV

MOV
NEG
cMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
ADC
TST
BEQ

#=1,TEMP
#-1#.%ﬁ
pta)
TEMP

o4

#=1,TEMP
#+40,%0
c(a)
TEMP

Y

¥1,TEMP
#-1B.XE
nea)
TEMP
)

#1,TEMP
#12,%0
c(e)
TEMP
ovd

#1,TEMP
#-10,%9
pD(a)
#=1, TEMP
h

#1,TEMP
pell,X@
cea)
#~1,TEMP
L

#~1,TEMP
#m~10, %0

D(d)
TEMP
Y



PALX11

201%44
p01546

201550
221556
201562
0B1544
go1s7¢
pE1574
0818726
adieal

vep3

1040800
19244080

p12767
eL2700
oBR261
85569
eEn767
gli403

1d4p00
174408

13m4PRe70 14122

177777 007048
pogg1@

p10686
po7922

PAGE 5=1

HLT
SCOPE

MOV
MOV
SEC
ADC
87
BEQ
MR
SCOPE

#=4,TEMP
*0&@:””

cea)
TEMP
Y



PALX11

021622
281610
9081614
201616
01622
001626
201630
201632

901634
PP1s42
AB1646
PeL65P
a@1654
201660
g81662
21664

201666
BB1672
201676
201700

ng1702

T bwlypb

gO1712
201714
BO1716

veas

212767
012709
230261
285660
p05767
p214el
124000
184400

12767
p12709
p2e261
225660
2as767
p21491
104070
124400

212700
peaiel
270240
1044080

127080
poo160
184200
peO24@
104420

13=APRw70

222021
177770

210626
pp6770

200201
poRe1P

10606
86736

peRey9
21666

177770
ge1724

pA78R6

206754

14122

JTEST JMP INDEXED

RJMPLY

RUMP23

PAGE 6

MOV #1,TEMP
MOV #~10,%0
SEC

S8C pea)
TST TEMP
BEQ )

HLT

SCOPE

MOV #1,TEMP
MOV #e30,%0
SEC

:1v c(e)
TST TEMP
BEQ L)

HLTY

SCOPE

MOV Hes0, %0
JMP RJNPL=10(0)
NOP

SCOPE

MOV #=108,%0
JMP RJMP2¢10(0)
HLTY

NOP

SCoPE



PALX11

001720
eR1726
2031730
291732
201734
001742
- PR1744
BO1746

g@17582
PR1756
001760
041762

001764
PR1770
2a1774
#1776
ge2008

082002
pR201@
202016
egepee
802922

202024
pe2032
po2p4@
282042
0eee4d

vegs

023727

pgi40l
124000

104408

082737
201401
‘104000
104400

823737
081401
124000
104408

p13708
ge27el
PeL401
104000
iiB44p0
212737
026767

201401
104000

14044080

13737
026767
po1401
184000
104400

43=ApR-70

10564

125282

010564

10564
125252

125252
826550

p10864
gpes26

125252

2108564

g1p564

21616
CLLTL

pip686
2R6546

14122

PAGE 7

JTESY INDIRECT ADDRESSING
JTEST COMPARE INSYRUCTION

cMP
BEQ
HLY
SCOPE

CMP
BEQ
HLT
SCOPE

CMP
BEQ
HLT
SCOPE

e#8,#125252
ol

#125292, 048
v

(LI P LE:]
Y

STEST MOVE INSTRUCTIONS

MOV
cHe
BEG
Hl.T
SCopE
MoV
CHMP
8EQ
Wi 1
SCOPE

MOV
cMP
BEQ
HLY
SCOPE

(1731,
#125252, %0
4

#1252%2,08TEMP
BeTEMP
Y

o4B,0¥C
8.C
Y



PALX11

P22046
po2p52
202056
202962
po2064
PB2066

82078
BB2@76

p02144

082112
002114
802116

802120
002126
282134
802142
ee2144
882146

202158
p@2154
202160
802164
202166
pP2170

82172
002200
ep22g6
202219
282212

po2214
pB2222
02230
pe2234
pB2236
pR2240

vegs

g1270@
243700
p20027
01403
184000
194400

pL2767
242737
222767
21401
174900
104400

B12767
243737
p26r27
221401
184000
124400

gi27p0
163700
p2ena7
poL401
184000
124400

pLe7e7?

166737
pg140%
104000
104409

812767
163767
pBs5767
214081
104000
124400

13=APR=70

177777
810564
952525

177777
125252
952825

177777

210564
Po6446

125252
210564
p00pB0

125252
p26350

125252

219564
pP6362

pRs520

8109616
BP6504

pB6460

BL0606
852523

PRe4Lb
p1o646

gee374
PBe366

14122 PAGE B

JTEST BIC INSTRUCTION INDIRECT

MOV
BIC
CMP
BEQ
HLY
SCOPE

MOV
BIC
CMP
BEQ
HLY
SCOPE

MOV
BIC
cHP
BEOQ
WLT
SCOPE

"1,%”
oNB, %0
%B,#p52525%
)

- #=d, TEMP

#125232,04TEMP
#082525, TEMP
L

#=1,C
(T1-FY 1.1
C.#82%25

Y

JTEST SUBTRACT INSTRUCTION

MOV
suB
CMP
BEQ
HLTY
SCOPE

MoV
suB
BEQ
HLY
sCopPE

MOV
SuB
TSY
BEQ
HLT
SCOPE

#¥125292,%0
oNB, %0
X0,#%0

o4

#125232, TENP
BiORTEMP

Y]

#125252, TEMP

o#8, TENP
TEMP
1)



PALX11

002242
802244
002250
202254
202256
Bo2260

802262
202266
2274
gp2382
go2304

202306
po2314
292322
002330
202332
202334

voo3d

peEsoen
263700
222780
221403
104000
124400

225067

1062737

p2zre67
p0140%
18400

212767
267737
226727
o01401
104020
1844080

13=APR=72 14122 PAGE 9
‘ JTEST ADD INDIRECT

CLR %0
210564 ’ ADD ¥R, xP
125252 ' ~ CMP- #125232,%8

: BEQ .4

HLT

SCOPE
P0s339 cLe TEMP
125282 p1p616 ADD #3,25282,88FEMP
125282 06314 cMP #425292, TEMP

BEQ Y

HLT
1252%2 004382 MOV #125232,TEMP
006262 QL0616 ADD BA+6,08TENP
206270 177777 CMPR TEMP,#ul

BEQ L

HLT

SCOPE



PALX1Y Vv@@3 13=APR=70 14122 PAGE 10

- ITEST UNARYS INDIRECT
@22336 012767 177777 006252 MOV #=4,TEMP

22344 0085837 010616 CLR PHTEMP
pE2350 ©U0%767 006242 TSY TEMP
02354 001401 BEQ . .4
PB2356 104000 HLT

pe236P 104400 sCOPE

pP2362 012767 129252 006226 MOV #325232, TEMP
p22370 @05137 ©10616 COM PRTEMP
po2374 222767 052525 po6214 CMP #052525, TEMP
po24p2 001483 ‘ BEQ R
po24p4 104000 HLT

pB2406 104400 scopE

Br2410 005067 906292 CLR TEMP
PP2414 005237 010616 INC eRTEMP
0P2420 p22767 0EPPPL 0061790 CMP #1,TENP
P82426 201403 BED Y
pP2430 104000 HLY

pP2432 1024400 SCOPE

PP2434 PO5067 0B6156 CLR TEMP
PP2440 003377 @B6134 _ DEC QTEMP*2
pB2444 026727 DR6L46 177777 tMP TEMP,#s
pB2452 001401 BEQ Y
@2454 104000 L%

202456 104400 SCOPE

002460 012767 00000% PO6130 MOV #1,TEMP
P02466 085437 02106316 NEG SETENP
PP2472 022767 177777 206116 cMP #o41, TEMP
0025909 001403 BEQ L4
02502 104000 HLT

002524 104400 SCOPE

JTESY INDIRECT ADDRESSING WITH INDEXING

‘ _ ITEST CMPARE INSTRUCTION
pe28p6 027727 @06P54 12525R CMP 8B+2,#125282

282514 001401 BEQ Y

092576 104700 _ LT

002528 184400 SCOPE

002522 p22777 125282 Q06036 CMP #1252%2,0842
202538 pPidel REG d

002532 104000 HLY

902534 104400 SCOPE

002536 027777 006024 ©BsR22 CMP 6B+2,08+2
PP2%544 p0140} BEQ Y

002546 104000 HLT

pe2%550 104400 SCOPE



PALX11 V@283 13=APR=70 14122 PAGE 13

JTEST MOVE INSYRUCTIONS

p02552 @177808 @0601P MOV eBe2,%0
gB2556 @227p8 125252 cMP #125252,%2
ge28s2 081401 BED Y]
202844 104000 HLT
po2%566 104400 SCOPE
pe2%578 212777 125232 006822 -~ MY #1252%92,07EMP+R
pB285%6 026767 005762 0206012 cMP BsTEMP
po2604 201401 BEQ o4
082696 104009 HLY
202610 104408 SCOPE
92612 917777 0085750 0P8778 MOV B2, 802
902620 026767 005740 08760 CMP B.C
pP2626 @P1491 8EQ Y]
92630 104000 HLY
pP2s32 104400 SCOPE

JTEST BIC INSTRUCTION INDIRECT WITH INDEXING
p92634 012700 177777 MOV #=1,%0 ‘
pB2640 047700 008722 BIC eBe2,%0
02644 020927 82525 CMP X@,#82828
pB2650 001403 BEQ Y
pP26%2 104000 KLY
PR26%54 1084400 scorg
PR2656 012767 177777 DP87I3R MOV #=1.TEMP
232664 Q242777 125282 085726 BIC ¥125252,0TEMPR
Po2672 022767 082523 PBB7L6 oMP #52525, TEMP
pA2708 001401 BEO Yo
02702 104000 - HLY
222704 184400 SCOPE
02706 012767 177777 005672 MOV #=4,C
02714 047777 005646 2R5666 BI1C #B22,00+2
aozzzz 326767 008636 005656 cHp A%48,C
802738 0081401 _ BEQ YR
pB2732 184000 ' HLT
P02734 104400 SCOPE
282736 012780 125282 MOV #125253,%0
@02742 167700 005620 sue ®B42, %0
pP2746 0220027 00029 CMP X2,48
202752 081401 , BEQ Y]
er2754 104000 HLT
2B2756 104420 SCOPE
B2760 012767 125252 pP5630 MOV £1252%2, TEMP
302766 166777 B05572 008624 SuB B)@TEMP*2
222774 20€1401 BEQ Y] .
pR2776 104000 HLT

"9v3ged 184400 SCOPE



PALX11

203002
203210
203016
ge3p22
PO324
203026

voe3

pL2767?
167777
pB5767
poL40]
104000
104400

13=APRT7D

125252
8p5552
P05574

208606
P05602

14122

PAGE 11-4

MOV #125282, TEMP
syB #BRe2 ,8TEMP+2
TST TEMP

BEQ el

HLY

SCOPE



PALXI1 wvER3 13=APRa7D 14122 PAGE 12

ITEST ADD INDIRECT WITH INDEXING

pO3p38 ©C5009 . CLR %@
8032332 ©67700 BP5530 ADD #Bs2,%0
903836 22700 125252 cHP #125252,%0
293042 00140} BEQ Y
203044 104000 HLTY
283946 104400 SCOPE
283058 903087 095542 ' CLR TEMP .
PB3P54 PB2T77 125252 9P553E ABD #425252/,@TEMP+R
283062 022767 125252 0205526 CHMP #125252, TEMP
203870 81401 BEQ V4
083872 104000 HILT
pO3e74 Dp12767 125252 POA5514 MOV 4125252, TEMP
pB3i92 D67777 885474 005510 ADD PAs6,8TEMPe2
283110 D26727 005582 477777 cMP TEMP, #=1
283116 21401 BEQ Y
203120 104000 ML T
203122 104400 SCOPE

JTEST UNARYS INDIRECT WITH INDEXING
BB3{24 P12767 177777 ©BP5464 MOV #=4,TEMP
283132 PB5077 085462 CLR PTEMPHR
PB3136 pOS767 0DP5454 T8¢ TEMP
gP3142 201401 BEQ 1)
p83144 104089 HLT
203146 104400 SCOPE
283150 P12767 125252 005440 MOV £125252, TEMP
883156 ©2@5177 BO5436 CoOM STEMP*2
883162 P22767 052525 p@s5426 £MP #D852525, TEMP
803179 092140} BEQ Y
283172 1094000 HLT
PO3174 104400 SCOPE
pB3176 0O5P67 085414 . CLR TEMP
603202 065277 005412 v ING STEMP®R
283206 - PR2767 2PBpEL Q05402 CMP #1, TEMP
p@3214 @2140% BEQ o4
a93216 104000 HLF
283228 104400 SCOPE
§83222  @E5067 BB5370 CLR TEMP
203226 PO5377  ©05366 DEC PTEMP*2
203232 26727 @05368 177777 CMP TEMP, #ui
883240 001421 BEQ v é
03242 104000 HLT
e@3244 104400 SCOPE
p@3246 12767 P80gol PR5342 MOV #1,TEMP
283254 Q05477 005340 NEG RTEMP*2
823268 022767 177777 205330 CMP #eol  TEMP

983266 001401 BEQ v 4



PALXiL VvOO3 13=APR=72 14122  PAGE 12-1

292270 104000 HLY
983272 104430 SCOPE



PALX11 veB3 13=APR=70 14122  PAGE 13

gO3274 1412767 177777 @085314 MOV #~1,TEMP
pe33p2 ©C0261 SEC
pP3304 @E5%577 825310 ADC eTEMP*2
203310 0205767 885302 T8Y TEMP
203314 001401 BEQ T
083316 104000 HLT
PR3320 1084400 SCOPE
283322 P£12767 0O80@PPL DPB5266 MOY #4,TEMP
PB3330 000263 skC
203332 005677 DB%5262 SBC RTEMP*R
PP3336 205767 PP5254 18T TEMP
PP3342 ©0140% BEQ ' o4
p03344 104000 HLT
pO3346 104400 sobre
$TEST OF COMBINED INDEXING AND INDIRECT

P03358 12700 177772 MOV #=6,%0
P@33%54 Dp27027 @18574 125252 CMP ®ALD) 4125252
pB3362 pR1401 BEQ Y
pe3364 104000 HLT
pO3366 104420 scorg
pe3378 pil2780 177772 MOV #=b,%0
093374 PR2779 125252 010574 CMP #125252,0A(0)
@034p2 001403 BEQ *4
pP34p4 104000 HLT
003408 184400 SCOPE
P0341@ 012708 177772 MGV #n6,%0
pO3414 012701 ©OLPR2 MOV #e2,%1
803420 027071 210574 210574 CMP @A(D)RA(Y)
003426 001401 BEQ L
003430 104000 HLT
203432 164400 SCOPE

. JITEST BIC INSTRUCTION
P03434 212709 DORAGS MOV #eb, %0
@@3448 012767 177777 PES158 MOV #=1, TEMP
03446 (47067 B19574 Q05142 BIC @A(D) I TEMP
PpB3454 ©22767 125282 02095134 cMP #425252, TEMP
@23462 021401 BEQ X
P03464 104000 HLT
PB3466 104400 SCOPE
P34708 QL2700 177772 MOV #eb %0
PB3I474 ©12767 177777 BR35104 MOV #=1,C
P035p2 042770 125252 010616 RIC #1257°52,0TEMP (D)
pP35410 26727 0950872 2%2525 CMP C.¥N52525
¥R3516 uvd1431 BEQ v 4
223520 104800 HLY

0@3522 134400 SCOPE



PALX1l voB23 13=APR=78 - 14122 PAGE 14=%

ge3750 126160 G1P574 P1D574 CMPB AlL),ALR)
pBE3756 221491 BED Y]
003760 134000 HLT

PE3762 124400 SCOPE

203764 212798 177774 MOV #nd, %0
203770 012701 00019 MoV #e10,%L
P83774 126063 810574 0108574 CHMPB ALB)Y A(L)
@l4pp2 0201401 BEQ Y]
PP4Q04 104009 HLT

pO4pR6 £127¢0 177774 MoV #nd, X0
204012 012741 000p10 MOV #192,x4
PP4P106 126160 910574 12574 CMPB AtL),A(E)
g04p24 801401 BEQ Y]
PB4D26 104000 HLY

004030 104400 sCopPt



PALX1L

p03524

23532
03536

P83542°

pP3550
203556
Ar3s560
023562

203564
203570
Pe3s576
p33609
na36n2

po3604
pe361o
p23616
pR3620
pe3622

pR3624
283630
PR3636
pO3640
pP3642

203644
203650
pO3856

PB3660
BP3662

03664
pO3670
203676
23709
83722

203704
03710
203716
3729
gB3722

ee3724
pR3730
PR3734
pe3742
023744
B3746

vea3

L2767
2127090
g12703%
247873
222767
p81401
104000
104400

212700
126827
2014031
104000
104400

P12789
122769
21403

104000

104400

912700

126027
pP14061
104000
104408

212700
1227690
peL4py

104200
104400

p12709
126060
pe1401
10420
184400

n12788
126060
01483
104000
124400

plz2708
412701

126061

po14pl
134008

1104400

13=APR=70

177777

177772
177772
10574
p52525

177770
210574

177778
pag252

200910
210574

Pe00L0
290125

177779
012574

000010
10574

1777780

poopn4e
P10574

228054

pilo6is
905030

pBp252

2108574

pe@L2%

010574

A108574

212574

P12576

14122 PAGE %4
MOV #=1.C
MOV #eh, %0
MOV #eb, X1
it QA(D) »MTEMP(L)
CMP #35282%,C
BE® 4
MLT
SCOPE

JBINARY INSTRUCTIONS

JINDEX: AND INDIRECT TEST OF PDDP1Y
JTEST GOMPARE INSTRUCT]ON INDEXED
MOV W=18,%0
cMPB ALG),W0002582
BEQ o d
ML T
scoPe
MOV pel10, %0
CHPB #0002%2,A(8)
BER L)
HLT
SCOPE
MOV ¥10,%B
CHPB ALD),#0BD125
BEQ L)
MLT
SCOPE
MOV #10,%08
CMPR $EB0125,A(0)
BEQ Y
HLT
sCoPE
MoV #m10,%02
CMPB ACR) ,A(D)
BEQ Y
HLT
SCOPE
MOV #elG, %0
CMPB ALR),A(D)
BEQ Y
HLY
SCOPE
MOV #el0,%0
MOV I
CMPB ALRY AL
BED Y
HLT

SCOPE

IM{NUS 48 TO REG @
1A INDEX BY MINUS 18) TO #123252

JCOMPARE WITH INDEX FAILED

JFOR INDEX
1A INDEXED

§INDEX



PALX11

904032
004936
go4p44
AE4852
204054
B24p56

004248
Bo4ags4
284072
A04100
g24102
pP4104

@B4106
o412
0@4;?5
PB4126
204130
204132

904134
E0414ﬂ
@B4146
pP4154
' pP4156
204160

pP4162
pra170
pP4a174
984222
pB4a2{0

pB4212.

204214

P04216
pR4224
204230
pR4a236
pP4244
084246
go425¢

pe4252
pa42s0
BR4264
204272
pP430¢C
204322

QT!§§@4

veey

12700
116067
126727
po1éol
124000
124400

712700
116067
126727
P14l
104000
104400

e12780
112769
126727
2281401
104000
124420

812700
112760
126727
pOL401
104000
124400

212767
g12700
146067
126727
gei4e3
1040080
104400

612767
piLz70@
146067
126727
291691
iedgep
124420

012767
gre7ae@
142760
126727
721431
124¢00
10449

13=APR=70

177778

012574
004546

0o0@10
219574
094520

177779

125252
BB4462

280019
252525
204454

177277
177770
810574
BE44sP

177777
poca1p
B10574

po4354

177777
ge2p1@
125252
P24330

204552
pep2s52

984524
220125

012616
125252

o1in616
p52525

804426

PB4414
177525

pR4372

204360
887652

PR4346

B12616
822525

14122

MOV
MOVB
cMPB
BEQ
HLT
SCOPE

MoV
MOVB
cMPB
BEQ
HLT

scopE”

MOV
MOVB
cMPB
BEQ
HLY
SCOPE

MOV
Move
cCMPB
BEQ
HLT
SCOPE

PAGE 153

}TEST MOVE INSTRUCTION FOR INDEX

#ﬂiﬂ,xﬂ
ALB),TEMP
TEMP,#020282
:“

#+40,%9
ALB), TEMP
TEMP, #200125
T )

#'13.”9
#125232,TEMP(2)
C.#125252

L)

#el10,%0
#052525,TEMP (D)
TEMP+12,#05252%
L

JTEST BIC INSTRUCTION FOR INDEXING

MOV
Mov
BICB
CMPB
BEQ
HLT
SCOPE

MOV
MOV
BICB
CMPB
BEQ
HLT
SCOPE

MoV
MOV
BICB
CMPB
BEQ
HLT
SCOPE

#=4 ) TEMP
#=10,%0
A(@), TEMP
TEMP,#177525
*d

#=1, TEMP
#10.%0
ACD),TEMP
TEMP,#@07682
.

#=1,TEMP+10
#102,%0
#125252,TEMP(B)
TEMP#16,#2525
o4



PALX11

284326
pB4312
204320
pB4326
24334
p24336
284340

vees

212780
912767
142767
126727
801483
104000
184400

13=4PR=70 14122

177770
177277
852525
204254

204266
284260
125252

PAGE 15-1

MOV #=408,%0

MOV #=1,TEMP=1D
BICB #052525, TEMP=10
CMPB TEMP=1U,#125252
BEQ L

HLT

SCOPE



PALYX1l

g04342
284350
204354
04350
ee4a364
BP4366
p04370

g@4372

204400
P04404
BB4410
#04446
204420
g04422

gp44z4é
904432
204436
gn4442
po4A4sO
§04452
284454

804456
804464
004470
pP4a474
294500
824502
204504

po4s06
P45 4
po4520
204524
pB4530
BB4532
804534

pR4536
PB4544
224552
er4s54
204560
224562
224564

voo3

012767
gi27oe
125040
1857487
201433
104020
104420

212767
212700
185060
226727
281401
104200
104400

212767
212700
105869
826727
22140}
1040200
104400

812767
212700
1085960
125767
pel4pl
124000
124400

812767
12708
125160
185767
poL140}
124000
104400

812767

p12700
125160
125767
p@14021
124000
124428

13=APR=70 14122 PAGE 14

JTEST UNARYS INDEXED

177777 BR4246 MOV #-3),)TEMP
1777720 MOV #-10,%0
010626 CLRB p¢a)
pR4a232 7878 TEMP
) BEQ .‘4
HLT
SCOPE
177777 884216 MoV #=3,TEMP
177778 MOV #=10,X0
B10626 4 CLRB D{s)
gp42082 177480 CMP TEMP.#1774DF
BEG ]
HLT
sCOPE
177777 Q04166 MOV #=3,TEMP
177774 MOV #=7,%0
010626 CLRB D(a)
204130 @BO377 CMP TEMP, #000377
BEQ 1 *4
HMLT
SCOPE
177777 884132 MoV #=1,TEMP
0po10 MOV #+40,%0
218606 CLRB c(?
PB4116 TSTB TEMP
BEQ o d
HLT
SCOPE
177777 @84i02 MOV #=1,TEMP
177778 MOV #=10,%0
B10626 coMms peed)
204266 TSTB TEMP
’ BEQ X1
HLT
SCOPE
177777 @B4B52 MOV #-1,TEMP
poo@10 MOV #10.%0
910606 } COMB c(a)
24336 TSY8 TEMP
BEQ Y
KLY
SCOPE
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04566 BL2767 177777 804022 MOV $r1,TEMP
ge4574 012700 177770 MGy #-10,%0
PB46p0 105268 810626 INEB D(2)
eo46p4 105767 004006 7578 TEMP
eR46108 @01401 BEQ 14
po4s12 104000 HLT :
BB4s14 026727 BO3ITI6 177400 CHP TEMP, 8177408
pB4s22 00148} BEQ o4
pB4s24 104008 HLT

04426 104400 SCOPE

pr4639 Q12767 177777 283760 MOV #=1,)TEMP
PB4as36 212700 002010 MOV #o410,X0
pr4a642 105260 010606 : INCB cla)
04646 105767 PB3I744 . TST8 TEMP
224652 @C1401 BEQ R
PB4454 174000 HLT

pO4658 104400 SCOPE

gra4ass® 212767 000P0L 983730 MOV #1,TEMP
Blases 212780 177779 MOV #=40,%0
B04672 195360 010626 DECB Dte)
pB4676 105767 BO3I714 7878 TEMP
p04702 ©o31481 BEQ Y
pP4704 104000 HL.T

PP4786 104400 stoPE

PB4710 012767 BOGQPPL @OB3I700 Moy »#1, TEMP
904716 012700 000010 MOV #10.%9
pR4a722 1025360 PB1B60S DECB ct@)
824726 125767 003664 7878 TEMP
804732 pP1401 BEQ (o4
'Be4734 104000 HLT

pO4736 104400 SCOPE

P24740 012767 000051 pO3650 MOV #1,TEMP
P04746 012788 177770 MOV #=18,%8
204752 105460 210626 NEGB p(@)
824756 26727 003634 pOOIV? oMp TEMP,#377
PO4764 Q14031 BEQ L
24766 124000 HLY

Br4a770 124400 SCOPE

Br4772 12767 000001 203616 MOV #1,TEMP
pUSEEP 12708 939910 MOV #+40,%8
0R5224 105460 010606 NEGB c(e)
ee5@1@ 26727 G2lsB2 008377 CHP TEMP, K377
gP5@916 21481 BEQ Y
arsaz@  1c4pe@ HLY

ars5a22 1044003 SCOPE

gese24 212767 177777 003564 MOV #=5 ) TEMP
pASP3IZ ©i2708 177770 MOV #=10,%0

peESE36  n0e261 sEC
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pr5p408 105560 B10626 ADCB ()

PP5044 126727 003546 177400 cMP TEMP,#177400
925952 0@14031 BEQ Y]

gP5354 104000 HLT

p05056 194400 SCOPE

pB5e68 ©12767 177777 0803530 MOV #=1,TEMP
pP5066 ©127p8 Q0BZ10 MOV #+10,%2
pesp72 000261 SEC

65074 105560 010606 ADCB cta)

pR5{p0 026727 003512 177400 cHP TEMP,#177408
905106 001401 BEQ Y

905119 1840820 . HLT

pE5112 104400 SCOPE



PALX1L

225114
ra5122
p25126
p05130
205134
005142
g05144
pR5146

205158
205156
985162
po51464
085170
205174
085176
p052080

VEBS

B12767
w1278
yeo263%
185660
222767
pe1401
184699
104490

212767
pi12720
oPP261
105660
©05767
pP1401
104000
1844p0

13=APR-70

pBv4pL
177771

p10626
ppeppl

gpogel
pP0ELR

10606
803422

pR3474

203454

pe344p

14322

PAGE 18

MOV
MOV
SEC
sBC8
CMP
BEQ
HLT
SCOPE

MoV
MOV
SEC
sBECs
TST
BEQ
HLY
SCOPE

#4021, TEMP
#'70%0

p(a)
#1,TEMP
'+ 4

#1,TEMP
#ei0,%2

cee)
TEMP
Y
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pBs5292
2085212
285212
g05214

gB5216
p@5224
285226
205238

gp5232
285240
805242
805244

005246
205254

205256
2805260

005262
095266
085272
805274
885276

205300
pe53026
ge5314
885316
pR5320

p05322
2053308
05336
205340
2e5342

vees

123727
221401
124000
104400

123727
221423
104000
1044060

122737
2214031
104000
124409

123737
221403
184200
184409

113709
122700
201401
104200
104400

112737
126767
g21401
19%4¢00
104400

113737
126767
po14el
1240609
124400

13=APRa?0

pigs64

216565

125252

218564

210564
pe@v2s52

125282
203252

B10564
083230

po0252

ep252

210564

218564

gLo6l6 -

8R3302

010606

p03250

14122

PAGE 19

JTEST INDIRECT ADDRESSING
JTEST COMPARE INSTRUCTION

CMPB
BEQ

HLT
SCOPE

CMPB
BEQ
HLT
SCOPE

CMPB
BEQ
HLT
SCOPE

CMRB
BEOQ

HLT
SCOPE

##8, #090252
Y

a#B+1,#252
Y

#125252,0%8
o é

OB, e¥B
o4

JTEST MOVE INSTRUCTIONS

MOVB
CHPB
BEQ
HLY
SCOPE

MOVB
CMPB
BEQ
HLY
SCOPE

"Move
cMPB
BEQ
HLY
SCOPE

4B, %0
#0002%2,%0
o4

#1252%2,08TEMP
B.TEMP
L

e¥B,afC
B.C
Y
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JTEST UNARYS INDIRECT

05344 1R12767 177777 QB3244 MOV #=4)TEMP
po5352 105037 P1¥616 CLRB @HRTEMP
p05356 pP26727 ©33234 177400 CHP TEMP,#177400
85354 0R1401 BEQ L

p@534656 104200 HLT

PU537d 104400 SCOPE

pE5372 ©12767 125252 pPB3216 MOV #125292,TEMP
P054392 105137 910616 COMB G#TEMP
ﬁﬂ54g4 pe2767 125125 203204 CMP #125125,TEMP
905412 B21401 BEQ vh

925414 104200 ML T

605416 104400 SCOPE

pR%4280 912767 125252 Q3170 MOV #125252,TEMP
P9%426 105137 010617 CcOoMB @UTEMP %]
205432 P22767 B%2652 003156 CMP $2%26%2, TEMP
P95440 pE1421 BEQ +4

003442 104000 WL T

005444 104400 SCOPE

p05446 @OE306T7 BB3144 eLR TEMP

pO5452 1085237 0310617 INCB @HTEMP21
205456 p22767 020400 Q03132 CMP #4028, TEMP
05464 001401 BEQ 1+ 4

oBB466 104009 HLT

905470 104400 SCOPE

pPS472 005067 023120 CLR TEMP

PO5475 105377 BO3116 pECE - eTEMP®Q
gP5502 026727 003110 Q@377 cMp TEMP, #377
pP5510 @2140% BEQ Y

P@5512 104008 HLT

oe5514 164400 sSCOPE

g85516 @O5067 RE3IB74 CLR TEMP

- P@5522 112767 ©00DRl 0B3B67 MOVE #1,TEMP=1
205530 105437 018517 NEGB @RTEMPe]
pE5534 022767 1774¢0 @o3a54 CHP #177408, TEMP
P85542 0921481 BEQ Y

p05544 104000 HLT

205546 104429 SCOPE

JTEST INDIRECT ADDRESSING WITH INDEXING
JTEST COMPARE INSTRUCTION

pB5550 127727 0203312 1252%2 CMPB eB+2,#125252
PB5556 pg2140i BE® Y

POSS4E 164000 HLT

pO5562 104408 SCOPE

BOS564 122777 125252 0EG2774 CMPB #125252, 9B%7
e@5572 8214231 BEQ o ed

pes574 (04240 HLT

pB5576 184400 SCOPE



PALX11

pe5600
205606
pB5612
pB5812

voes

127777

pEL143Y
144020

194400

13=APR=70

822762

grR276@

14122

PAGE 20-%

CMPB @B+2,#B+2
BEQ L

HLT

SCOPE
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JTEST MOVE INSTRUCTIONS

PB5614 117709 Q02746 MOVB ®B«2,%0
90562% 122709, 125252 CHMPB #125252,%8
20%624 p0L403 BED L
pPS&26 104020 WLT
25630 1044920 SCOPE
BO5632 112777 125252 202768 MOVE #125252,0TEMP*2
pOS648 126767 @E2720 822750 cMPB BsTEMP
pP5546 001401 8EQ 1 v4
Pe5650 104080 HLY
@05652 104420 : SCOPE
pB5654 117777 BO2796 BO2726 MQVB #B+2,0042
BB5662 126767 BA2676 QB2716 CHPB B.C
g85670 021401 BEOQ KL
005672 104000 HLT
pe5674 104400 SCOPE

$TEST BIC INSTRUCTION INDIRECT WITH INDEXING
Be5676 12700 177777 MOV #=4:%0
pE5702 147700 @02660 BICB aBe2,XP
05706 120027 092525 CMPB X0 ,452525
285712 0801423 BEQ Y
8p5714 104000 HLT
gE5716 104408 SCOPE
205720 @12767 177777 002670 MOV #wl, TEMP
PO5726 142777 125252 Q2664 BlCB #125252,@TEMPeR
@05734 122767 052525 002654 CMPB #5252%, TEMP
pB5742 £B1401 BEQ W4
@PB5744 1040900 HLT
PP5746 1044020 SCOPE
op5750 012767 177777 2282639 MOV #-1,C
pP5756 147777 982604 002624 3] #B#2,0(C+2
285764 126767 002614 202614 CMPB A+10,C
85772 ©014p3 BEO Y
285774 1040029 HLT

p05776 104420 SCOPE




PALYX1L

posped
ge6806
226012
PR6016
226020
aL6@22

pe6P24
greas2
pe6E36
206044
pR6346
geepso

826052
Pe6256
206262
226070
206072
206074

226076
226122
206106
pB6114
206116
pR6120

g86122
226130
906134
pe6142
026144
326146

VEBol¥

£1a7s7
125877
185767
B21401
124000
104400

712767
185477
122767
2214681
124000
1244080

peE5067
185277
122767
P14y
104000
104400

pasae?
1£5377
126727
001401
1P4ge0

»164400

giaze7

185477
122767
0214083
104600
184408

13=APR=72 14122  PAGE 22

3TEST UNARYS INDIRECT WITH INDEXING

177777 802610 MOV #-1,TEMP
BO2606 CLRB eTEMP*2
202600 1ST8 TEMP
BEQ W *4
HLT
SCOPE
125252 POB2564 MOV #125252, TEMP
202562 COMB STEMP#+2
252525 982552 CMPB $082525, TEMP
BEQ Y]
HLT
_ SCOPE
2@2540 CLR " TEMP
PP2536 INCB eTEMP*2
pePPel 002526 CMPB #1,TEMP
BE® ' 4
HLY
SCOPE
ge2514 CLR TEMP
202512 DECB eTEMP*2
po2504 177777 CMPB TEMP, #=1
BEQ 4
HLT
SCOPE
BO0RE0L 202466 MOV #1,TEMP o
BE2464 NEGB STEMP*2 _
177777 8082454 CMPB #~=1,TEMP -7
BEQ R L)
HLT
SCOPE
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GR6150@ 012767 177777 BB2440 MOV #=30 TEMP
g26156 BAE261 SEC
@R61608 105577 ©BP2434 ADCB BTEMP*R
gr6164 022767 177400 pP2424 CHP #177480,TEMP
pre17e 0214403 . - BEQ Y
206174 104000 HLT .
pr6176 185767 002414 TSTB TEMP
a962p2 201401 8EQ L
ad6204 104000 HLT
pB62p6 104400 S$COPE
eP6210 012767 0OBPP1 0024P0 MOV #1,TEMP
pB6216 00026} - SEC
pR6220 105377 @B2374 DECR PTEMP®2
pr6224 0£E5767 082366 TSY TEMP
pB6230 0D14P1 BEQ Y
pR6232 104080 HLT
006234 104400 SCOPE

$TEST OF COMBINED INDEXING AND INDIRECT
pP6236 012700 177772 MOV g6, x0
pR6242 127027 810574 128252 CMRB @A(D) e#125252
pRez50 pO1401 BEQ 1)
po6252 104000 HLT
pB6254 104400 SCOPE
pR6256 812708 177772 MOV #=6 %8
PR6262 122770 123252 @418574 cMPB #125252,0A(9)
po6278 201403 BEQ T
po6272 104000 HLT
pO6274 104400 SCOPE
go6276 @12788 477772 MOV Beb, %D
26302 p12701 G@PQB2 MOV #92,%%
po06304 127878 018574 pLp574 CMPB ®A(B) P RA(L)
206314 (pOi4pd BEQ 4
B26316 183000 HLT
pR6320 1024400 _ SCOPE

1TEST BIC INSTRUCTION
26322 Q12700 DBUAEDE MOY peb, %0
P26326 012767 177777 2B2262 MOV #e8 . TEMP
PA6334 147667 BLOS74 PR2254 BICB @A(B): TEMF
¢06342 122767 125252 002246 CHPB #125252,. TEMP
pp6380 201401 BEG Y
p63I52 104000 HLT
pP63I54 124400 SCOPE
$06356 ¢l279@ 477772 MOV teb, %@
PP6362 wl2767 177777 @02216 MOV Bul sl
PO6378 142770 125352 0109616 BICH #125292,@TEMP (@)
626376 126727 002294 pPUDL2% CMPEB Co0@nRyes

2064n4 ¢@1401 BEQ L
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P06426
206410

906412

306416
pB6422
806424
e06426

906430
206434

206440
296442
806444

g06446
206452

PB6456
PB6460

Rry

B T s -

s

86464
226470
BP06476
eBs500
po65p6
206510

vae3

104000
124400

212700
223267
pR1421
124000
1044020

912700
025067

gol4ps
184000
104409

212790
1250667
ge140l
1040020
~184400

12708
812767
105050
p2s727
pe1401
124¢00

13=APR=?2 14322

010566
0024142

8108370
p@2124

2105780
o216

210812
177777 ee2118@

202182 4177400

PAGE 23-31

HLT

SCOPE

MOV #Be2,%0
CMP @(2)esB
BEQ L)

HLT

sCoPE

MOV #B¥4,%Q
CHP #=(0)18
BEQ L

HLT

SCOPE

MOV #B+4, %0
CMPB  @=(2),8
8EQ v é

HLT

sCaPe

MOV #C+4,%0
MOV #=1,C
CLAB e=(0)
cMP C.¥177409
BEQ 4

HLTY

}ADDRESS OF ADDRESS OF B
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pPR6512
po6522
06524
p06530
pP6536
pB6544
206346
206550
p06552
206856

006569
096564
806566
206572
006574
906576
006600

1YY
pR66EE
806612
06614
pe6616
906620
206624
226630
26634
P26636
po8640
a06642
26644
gR6650
BR6654
po6656
006660
P06662
AB6664
‘P06666
206670
206672
pR6674
V06676
p06730
gR6704
006710
p06712
P67 4
326716
BB6720
gR6722
326724
206726
226730

veos

012767
612700
V12701
147073
pe2767
201401
104200
104400
piz270@
104400

©B4767

045
821627
pP1403
124200
020267
104408

pesEe?
284767
100401
104000
184400
pes067
pe4787
p05767
100401
104200
104408
poo257
pe5067
gR04767
1204021
124209
pe16al
124000
102001
124008
183491
104200
104400
Pee277
Poa5967
pA47487
100401
104220
@gr1eal
104020
122321
104320
103423
184228
184408

13=APR=70

177777
177772
177772
#1574
177525

52525

peoEe2

BB6564

201670
291650

po1652
021649
gR1642

PP1826

p21e14

01572

821560

202066

210616
p2B42

14122 PAGE 24
MOV #=~1.C
MOV #=6,%0
MOV #rb, %1
BiCe RA(D)+RTEMP(]1)
CMP #177525,C
BEQ 4
HLT
SCOPE
MOV #52525,%9
sSCOPE
JTEST JSR INSTRUCTION
JSR %7, TJSR2
TJSR1i® BR TJSRS
TJER2 CMP X6, #TJSRL
BEQ A
HLT
RTS8 %7
TJSR3t SCOPE
JTEST OF JB8R AND RTS 5 LEVELS
CLR FLAG
JSR X7,SUBRS
BM] t4
MLT
SCOPE
CLR FLAG
JSR %7 :SUBR6
ST FLAG
BM] v d
HLT
SCOPE
cce
CLR FLAG
JSR %7,SUBR6
BM] Y]
HLT ‘
BNE Y
HLT g
BvE o4
HLT
BCS L
HLT
SCOPE
SCC
CLR FLAG
JSR %7.SUBRS
BMI ot d
HLTY
BNE N
HLT
gyC Pt 4
HLT
gC3 Y
LT
SCOPE

170 BE CHECKED AT END OF PROGRAM

IPLACE PC ON $¥ACK
IRETURN HERE ON RTS X7
ICHEC FOR CORRECT PC ON STACK

}INCORREEY PE ON 5TACK
ITCTURN TO IMST AFTER JSR

JJSR OR RTS8 FOUR
JOEEP FAILED

18R OR RTS FIVE
PLEEP FAILED

1JSR OR RTS8 FAILED
FSTR OR RTS FAILED
FU8R UR RTS8 FASI LD
JJSR OR RVS FhILEL

FUSR R RTS8 FAILEU
JJSR R RTE FALLED
PER Y RTS8 FAVLED

LR LR RYE FALER



pPALX11

206732
006740
986746
206752
096768
206766

226770

986772

pa6774
p27v02
0970;0
827816
pey7@22
g37238
8287836
207040
pO7842
227044
2B7952
gereel
oo7866
pa7e72
207100
p37106
297118
pe7112

PB7114
pa7y122
PB7130
BB7136
987142
227159
#87156
PR7140
237162

oR7164
227172
@720
e237204
BBa7212
ar7228
pB7226

veel

242767
212737
812786
042777
952777
peaz4@
104228
104400

42767
52767
12737
2127086
2427727
52777
ppoz4p
1242089
184400
242767
852767
12737
pL27e6
642777
852777
8082480
104c00
104400

242767
252767
212737
12786
42777
852777
pep2z40
10400
104400

052767
v12737
912706
£42777
052777
042777
©w204p1

13=APR=70

200357
206772
210738
200100
202100

PRO340
000040
2o7042
p12738
poB108

gedipR

BRG340
o010
B27112
210730
200100
2004100

poR3I4L
000149
@e74162
218730
pog100
poLLoP

poa348
287230
010730
goo100
222100
peo100

171836
goe264

001034
021026

179774
170766
Po2264

goB764
pRB756

170724
178716
o0go64

poa714
pee706

179654
170646
gpeo6e

200644
PRE63S

170604
poPR64

pep60e
28574
220566

14122  PAGE 24-%

JTEST OF INTERRUPT AND INTERRUPT PRIORITY
JTEST FOR INTERRUPT FROM THE TTY KEYBOARD

BIC #357,CC ISET TO LOWEST _PRIORITY
MOV #TINTL, %64 FINTERRUPT VECTOR ADDRESS
MOV #BUFF1X6 ISET UP STACK POINTER

BIcC ¥108,8TCSR JICLEAR INTEZRRUPT ENABLE
8ls #108,@TCSR JSET INTERAUPT ENABLE=
NOP ISHOULD INTERRUPT MERE
HLT IND TTY INTERRUPT QCOURED

TINT1T SCOPE
JTEST FOR INTERRUPT FROM THE TTY KEYBOARD

BIC #3408,CC . )
BIS #040,CC ' JSET TO pnxoaéry Ltvik i
MOV FTINT2,0064 JINTERRUPT VECTOR ADODRESS
MOV #BUFF X6 ISET UP STACK POINTER
BIC #100,8TCSR ICLEAR INTERRUPT ENABLE
BIS #100,0TCSR ISET INTERRUPT ENABLE~
NOP J1SHOULD INTERRUPT HERE
HLT INO TTY INTERRUPT OCCURED
TINT2! SCOPE
BIC #340,CC . .. ‘
BIS #190,CC }JSET TO PR!ORI;Y LEVEL 2
MOV #TINTI,en64 JINTERRUPT VECTOR ADDRESS
MOV #BUFF X6 ISET UP STACK POINTER
BIC #100,8TCSR ICLEAR INTERRUPT ENABLE
B1S #100,0TCSR JSET INTERRUPT ENABLE=
NOP ISHOULD INTERRUPY HERE

HLY INO TTY {NTERRUPT OCCURED
TINT3t1 SCOPE
JTEST FOR INTERRUPT FROM TWE TTY KEYBOARD

BIC #340,CC

8IS #149,CC ISCT TO PRIORITY LEVEL 3
MOV #TINTS,0n64 1 INTERRUPT VECTOR ADDRESS
MOV #BUFF /X6 ISET UP STACK POINTER

BIC #108,8TCSR JICLEAR INTERRUPT ENABLE
8ls #100,87CSR JSET INTERRUPY ENABLE=
NOP ISHOULD INTERRUPT MERE
HLY INO TTY INTERRUPT OCCURED

TINT4: SCOPE
JTEST FOR NO INTERRUPT FROM TTY (HIGHEST PROCESSOR PRIORITY)

BIS #340,CC IRAISE PROCESSOR PRIORITY TO HIGHEST LEVEL
MOV #TINTS, 0864 JIN CASE OF INTERRUPT

MOV #BUFF X6 ISET STACK POINTER

BIC #1008,@TCSR ICLEAR INTERRUPT ENABLE

BIS #100,8TCSR ISET INTERRUPT ENABLE

BIC #100,#TCSR JDON'T LEAVE T SET

BR L IWETH NO INTERRUPT, BRANCH OVER WALT



rALX1L

827230
BE7232

per7234
ge7242
897250
287256
887262
207270
207276
g07304
pR7306

227310

627312
207329
pR7326
a7334
Bo73480
pB7348
pB7354
207362
pe7364
BP7366

007370
227375
pB7404
B07412
B07416
87424
pr7432
pe74486
207442
07444
pB7446

p0A7452
227454

227456
227464

vaes

134600
1084490

242767
852767
812737
212706
pez777
252777
242777
22403
1240608
104408

242767
552767
612737
212706
242777
852777
pa2777
poe40l
124000
1pesgp@

£42767
252767
412737
212706
742777
252777
042777
BBe240%
124529
104400
a22827

201401

104000

2127647
212767

13c4PR=7D

2R2340
ppe200
BB7306

9108738

ge0100
gpo108
PpPL00

0a340
pER240
pE7364
2127382
ppR1L00
pooLe0
op21060

2PR340
202350
207442
210730
gre1p0
20100
ape100

952325

710%080
P23340

170534
172526
popBed

poa524
paR51Lé
p0B518

178456
170458
RPEV64

200448
pRa440
pPB432

170489
178372
pooae4

pBB370 -

208362
200354

1723480
178334

~14122

TINTS?  WLY

SCOPE

PAGE 25

JTEST FOR NO INTERRUPT FROM TTY

BiC
BlS
MOV
MOV
BIC
81S
Big€
BR
TINT6E HLT

SCOPE

#340,0C
#200,CC
BTINTG6, 2464
4BUFF e X6
#100,.07CeR .
#108,8YCSR

$100,@TCSR

Y

ITEST FOR NO INTERRUPT FROM TTY

BIC
BIS
MOV
MOV
BIC
BIS
BIC
BR

. TINT7:  HLT
SCOPE

#340,CC
#249,0CC
HTINT7 ;@864
#BUFF %6
#100,8TCSR
#100,€TCSR
#100,8TCSR

L)

JTEST FOR NO INTERRUPT FROM TTY

gIC
BIS
MOy
MOV
BIC
BIS
B8IC
BR
TINT8! HLT

SCOPE

CMP
BEQ
HLT

#340,CC
#308,C0C
#TINTB, 0864
#BUFF 1 %6
#100,87TCSR
#108,8TCSR
#190..TCSR
' 4

%D, 452525
o4

JPOWER FAIlL SETUP

Moy
MOV

JWHAT IS REGISTER SIX WHEN POWERING UP

#PFAIL,24
#342,26

JINTERRURT OCCURED

JRAISE PROCESSOR PRIGRITY TO LEVEL 4
pIN CASE OF INYERRUPT

ISET STACK POINTER

tCLEAR INTERRUPT ENABLE

ISET IWTERRUPT ENABLE

;DON'T LEAVE IT SET

JHITH NO INTERRUPT» BRANCH OVER HWALT
I INTERRUPT OCCURED

IRAISE PROCESSOR PRIORITY TO LEVEL 3
1IN CASE OF INTERRUPT

ISET STAEK POINTER

JCLEAR INYERRUPT ENABLE

ISET INTERRURPT ENABLE

IDON'T LEAVE 1Y SgT

FWITM NO INTERRUPT, BRANCH OVER HALY
JINTERRUPT OCCURED

IRAISE PROCESSQR PRIORITY TO LEVEL 6

- §IN CASE OF INTERRUPY

JSET STACK POINTER

JICLEAR INTERRUBPT ENABLE

ISET INTERRURT ENABLE

JDON'T LEAVE 1T BEY

1HITH NO INTERRUPT:» BRANCH OVER HWALT
FINTERRUPT OCCURED

JREGISYER BERQ 18 BEING CHANGE REF! TJSRieis

ISEY UP FOR POWER FAIL
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JBELL ON PASS COMPLETE

PE7472 212737 @LN287 177566 MOV #207,9#177866

go75a8 185737 177564 TSTH e#177364

gr7504 108375 BPL mé

JROUTINE TO CHECK FOR TRACE TRAP [0 BEZ RUN WITH PROGRAM

0756 032767 QL2pBY 178054 TRTRAPI RIT #100280,8R §SHOULD WE RUN WITH TRACE TRaAP

pP7514 7€1417 BEQ ‘YESTR IYES

pu7516 ©25767 200100 8T YESTRL ING HAVE WE RAN WITH TRACE TRAP ON

967522 2014313 BEQ TRPA 1IF S0 RESTORE PREVIQUS CONTENTS

BE75024 0216767 0P0p72 178262 MOV YESTRL:44

97532 216767 B02Be6 17@256 MOV YESTR2,16

297548 242767 200020 170238 BIC #28,CC ICLEAR TRACE TRAP

pa7546 0298167 170426 TRPAYL JHP BEGIN ISTART OF TESY WiTH TRACE OFF

gp7552 002860 TRPA 2

;SAVE oLD CONTENTS,» SET up FOR TRAGE TRAP EVERY oTHER TIME

pR7S54 216767 170234 200848  YEETR: MOV 14, YESTRS 1SAVE 0ODT PC

ga7562 216767 1709238 200834 MOV 16,YESTR2 ISAVE ODF BTATUS

pB7578 012767 ©07626 170216 MOV #YESRTg14 INEW TRAP VECTOR

go7576 PR5B67 170214 cLR 16 SNEW CONDITION CODES

007682 ©85167 177744 COM TRPB :

pA7606 102403 BM1 ,*10

287619 ©52767 020pP20 170160 BIS ¥20,¢C 1SET TRACE TRAP

827616 180167 178356 JMP BEGIN ISYART OF TEST WiTH TRACE ON
027622 078800 YESTRL! 0 ISTORAGE FOR 0BT PC
T pE7624 ©p0EO20 YESTR21 @ iSTORAG FOR 0DT STATUS

@n7626 ©p?oB22 YESRT! RTI JRETURN 70 PROBRAM FROM TRAP

p97632 000000 HALT JR?1 FAILED

JENTERED W]TH SYSTEM TRAP CALL(HLT?
JPRINT oUT THME ERRDR PC AND STATUS REGISTER

87632 36727 167732 o@20020 PRINTI BIT SR, #200090 ITEST FOR INWIBIT PRINT OUT
pB7640 01421 ) BEQ W4 IBRANCKH TO PRINT
BE7642 20022 RT1 TINHIBIT, RETURN 76 MAIN STREAN
P07644 ©126467 008146 MOV (6)+,SAVPC IPC OF FAILING ROUTINE
BE7658 012667 BRO144 MOV (61+,SAvVCC 1Cc OF ERROR_CONDITION
g87654 224646 CMP w(6),"(6) IREPOSITION THE STACK
207656 212777 008215 @88126 MOV ¥215,08TDBR JCR

pO7664 1085777 Q00124 TSTB @TCSR

@27678 102378 BPL =4

PP7672 ©12777 006212 088112 MOV #212,@TD8R JLINE FEED

@o7728 195777 @00118 TSTB @TCSR

987704 138375 BPL 4

pB7706 818267 BERAY2 MOV %2,SAVR2 !SAVE R2

ap7712 919367 e@oere MOY %3:SAVR3 ISAVE R3

EB7716 Q10467 QruEpeé MoV %¥4,SAVR4 I1SAVE R4

207722 ¢ie7¢2 220079 MOv SAYPCs X2

BR7726 a%4767 BEEE7P JSR %7,PRTAB JIPRINY OCTAL NUMBER
gU7732 212777 0E9248 409@52 MOV 4240,87DBR

aG7748 125777 Beopse TST8 @TCSR ISPACE BETWEEN WORDS
AeB7744 1@“375 8Pl Y

gu7746 (016722 000246 MOY SAVCC, %2

234767 Q0UDA44 JSR X7 .PRTAB JIPRINT OCTAL NUMBER
¢167¢2 BEOP22 MOV SAVRZ!!!& JRESTORE REGISTERS
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007762
P07766
287772
287776
p100002
?10002

vaa3

216723
p16724
pes767
104881
pacoeL
paesaa

13=APR=79 14422

ppep29
pAgoLe
167572

PAGE 26~-1

MOV
MOV
TST
BRL
HALT
RTI

SAVRI %3
SAVR4, %4
SR
P

JTESY FOR HALT SW

FHALT CN ERROR SET
IRETURN T MAIN STREAM
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pidped ©30020 SAVR21 @

710p06 2020029 SAVR3I! @

210210 00020 SAVR4At @

#19p12 177556 TOBR} 177566 IDATA

pLBe14 177564 TCSRi 177564 JSTATUS

@lopi6 020809 SAVPCI @

L2320 006000 savccr o o N
p10730 BUFFaFIN JEND OF PROGRAM«SP AREA,

piBP22 P©35067 800260 PRTABY CLR BINCT

2108226 ©805@67 009252 CLR WGTCT i

P10@32 0212794 018312 MOV #LISTIX4 IGET LIST ADDRESS

210936 142777 B@D477 177758 BlCa #177,®1CsR JCLR INT FLAG

gild@44 212767 @00¢05 282236 MOV #5,ASCNT :

019852 012767 - 9edpe? pRp220 ; MoV #7,SEVEN

210960 ©12767 020921 2092214 MOV #1,DECHL

g12@66 185777 177722 WAITL: TSTB #TCSR

p18a72 188375 BPL WAITY

p10p74 ©85702 TST X2 )

210876 108404 Ml MINUS INEG SIGN PRINT &

210188 ©12777 @P0268 177704 MOV #268,0T0BR IPOS SIGN PRINT @

F10486 pDR4DI BR STARY

@18118 912777 280261 4177674 MINUSI MOV #261,®7T0BR

910116 216703 Q20156 STARTI MOV SEVEN X3 IPUT MASK IN RS

219122 910267 @2@P150 MOV %X2,T00DLE JGET READY TO DOODLE NUMBER IN TOODLE

210126 085167 @00144 cOM TO00LE }COMPENSAYES FOR COMPLEMENT DURING BIC

#10132 046783 000140 BIC TOODLE, %3 FAND IN OCTAL CHARACTER

010136 081410 BEQ WRTOC 12ERO, ngie ? IN L18Y

p16140 p66767 DRB13I6 00B1L36 MKNUMI  ADD DECML /1 WGTCY 1COUNT Up TO

p18146 205267 PPO134 INC BINCT FAND RECORD

210152 026703 9800126 CMP WGTCT»X3 ISAME BINARY WEIGHT

212156 021379 GNE MKNUM IKEEP COUNTN

216168 062767 ©PB262 @0P120 WRTOCH ADD #268,BINCT 1ADD ASC1] PREFIX

p10166 016724 920114 MOV BINCTs(4)e INRITE ASCI1 CHAR IN LIST

18172 266767 Q08102 @2pL02 ADD SEVENDECML JEXPAND BINARY WEIGHT

12228 pP5P67 @23100 CLR WGTCT

218264 BB5P67 BEOBY6 CLR BINCT

182108 - 205367 pEde74 , DEC ASCNT . ]

218214 @01410 BEG xL1SY 15 CHAR IN L1ISTY

218216 812703 pedgesd MOV #3,%3 JISET X3 POR ADD LOOP

gi@222 066767 PE2952 B00R50 MOADDT ADD SEVENISEVEN JMAKING SEVENTY By SEVEN

p10238 9853923 DEC %3

g18232 ©01373 BNE MOADD i »

#18234 Q00730 BR STARY INX SEVEN SET GEY NX OCYAL

210236 @12767 0QCO@3> @0@044 XL1STt MOV #5, ASCNT JSEND 3 EGHAR TO TTY

212248 185777 177544 WAlT21 TSTB @TCSR

182580 1082375 BPL WALlT2

210252 214477 177534 MOV »(4),®TDBR

210256 OE5367 ©00326 _ pEcC ASCNT

f1e262 @of1401 BEQ HDFHM JFINISH PRINTING GET NXT NUM

10264 @Ffev67 BR WalT2
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g1B266 185777 177522 HDFHMI T5TB @TCsF
pi0272 180375 BPL -
910274 000207 RTS %7 iHEAD FOR WOME
plo276 0oURED TOODLEY @
318300 ¢O2CR0@ SEVENI @
g183p2 0P0G20 DECMLE @
18304 ©pO0CQ0 WGTCY: &
P10306 ©ORCQ0 BINCT! @
p18319 002020 ASCNTS @2
p10312 0CPPE0 LISTI 2
@ P20088 s
giﬂg%g Pe0000 2
010320 00020 2
210322 PUOPRO 2

JSCOPE LOOP ROUTINKE ENTERED BY USER YRAP

p18324 032767 @400@P 167236 SCOPEAI BIT #42000,SR
19332 ©9LP23 BNE SCOPEB ISCOPE, BIT ]S 4 ONE
10334 QL1667 00AG70 MOV @%6 ,RETURN ING = SAVE PC FOR NEXY? TIME
P10348 0200R2 RT1 JRETURN 1W SEQUENGE
B10342 ©@22626 SCOPEBI CMP (6)+,%6 ‘ IREPOSITION THE STACK
19344 QL2667 167426 MOV (6)+,CC
P19350 @P@177 0COOD54 JMP @RETURN JSCOPE RETURN
}SCOPE OR/AND ITERATION LOOP FOR EACH TIST 46280 TIMES
P10354 ©32767 040PEB 167206 SCOPECH BIT #40008,SR }TEST SR FOR SCOPE
210362 @P1367 BNE SCOPEB IYES SCOPE
@10364 032767 ©OR40B0 167176 BIT #4000,8R ING = TEST FOR_ITERATION
218372 01007 BNE SCOPEG FINHIBIT FITERAFION
p10374 (26767 Q0BE26 PORL22 CMP SCOPEF s ICOUNT v
210492 @01403 BEQ SCOPEG SEXIT = DONE
P104p4 ©05267 02P0P16 INC SCOPEF JINCREHENT COUNY
210410 000754 BR SCOPEB FLO0P SOME MORE
#10412 PU5B67 000g10 SCOPEGI CLR SCOPEF FCLEAR- COUNT
210416 011667 200006 MoV ®%6,RETURN ISAVE 8ScoPE REYURK POINTER
p10422 002002 RT1 PRETURN INLINE=REXT TEST
p10424 DO40D0 ICOUNT?Y 40820
010426 00P0BO SCOPEF @ " JCOUNT LoGATiON FOR ITERATIGH LOOP
P10430 20200 RETURNS BEGIN PADDRERS OF LACT FEEY
. P10432 082167 167542 o JMP 208
JIGROUP OF NESTED SUBROUTINES
P18436 000207 SUBR1t RTS %7 }ONE !NSTRUCT;QN
P10440 005167 0EOR32 SUBR21 COM FLAG SONE DEEP
P10444 QOO207 RTS %7
@10446 004767 4177766 SUBR3: JSR %7+ SUBR2 {THO DEEF
P10452 0p0O2B7 RTS %7
@10454 ©04T67 177766 SUBR41 JSR X7, SUBR3 PTHREE DEEP
P10460 o0Q207 RTS %7
010462 0D4T767 177766 SUBRSt JSR %71SUBRA4 IFAUR GEER
Pl0466 wCR207 RTS %7
010470 004767 177766 SUBR61  USR %7,SUBR5 IFIVE DEER
B10474 PEO207 RTS %7
P12476 PRR0RP FLAG! @
JENTER HERE ON POWER DOWN OR POWER FAIL
P10508 (10046 PFAILS MOV %0,~(6)

185p2 P1l0146 - MoV %Li=(8)



PALY1Y

210504
01085¢6
810510
010512
918514
216529
850524
210532
010534

219536
218542
R18546
g18550
918552
p18554
210556
plosed
p10562

vep3

010246
012346
912446
$3198546
816746
210667
212767
caveed
220000

216706
p12667
212685
212604
212603
212602
plaeel
glaeoR
peeEee

13=APR=78

167384
poRgLl
19536

177772
167256

167272

14122  PAGE 28-1

MOV %2,~(8)

MOV %3,7(6)

MOV X4,=(6)

MOV %5:=(6)

MOV 24,=(6)

MOV X6,SAVR6 ISTORE STACK POSITION

MOV #RESTART, 24 ISET UP FOR POWER RECOVERY

HALT IHALY ON POWER DOWN
SAVR6) @ JSAVE STAGCK MERE
JENTER HWERE ON AUTD RECOVERY OF POWER FalL
RESTART 1 MOV SAVR6 2 %6 JSET UP REGISTER siX

MOV (6)*,24 JRESTORE REGISTER

MOV (6) %, X5

MOV (6)+,%4

MOV (6)*,%3

MOV (6)+,%2

MOV (8)+, %3

MOV (6)+, %2

RT] JIRETURN TO MAINLINE
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p12564

210566
2108570

10574
910576

210600
218602
gLo604

010606
210612

210616
218620

210624
010626

210739

vags

125252

zip564
52525

pie574
1777727
210600

©?10609
125252
210604
252525

pa0po0
g10606

210616

egosRD
910616

p1o624
210626
poopeoe
10730
peeepo
7P0081

13=APR=72
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JIFIXED VALUES FOR USE IN TEST

B3 125252
B
852525
28410
Al -1
A+l
1 BA+4
125252
A+4D
2582525
;FOR STORAGE
ct 2
c
L3010
TEMP 2
TEMP
+3TEMP®§
TEMPelig
DI ("]
W 3,+1080
FING 2

+END

i ADDREBS 0F B

JADDRESS OF A+ig

JADDRESS OF ¢

}ADDRESS OF TEMP

}ADDRESS OF TEMpai@ OR wOW

JBUFFER FOR SP
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A
ASCNT
B .
REGIN
BELL
BINCT
BUFF
c

ccC

D
DECMI
FIN
FLAG
HOF HM
HLT
1COUNT
LIST
MINUS
= MKNUM

. MOADD

NOP -
PFATL
PRINT
PRTAB
RESTAR
RETURN
RJMP1
RJMP2
SAvVCC
. SAVPE
SAVR2
SAVR3

T SAVR4

SAVRS
scope
SCOPEA
sCoPeB
scorPEC
scopef
SCOPEG
SEVEN
SR
START
SUBR1
SUBR2
SUBR3
SUBR4
SUBRS
SUBR6&
TCSR
TDBR
T0SR

veay

alesr4
#10%10
Blokied
#e2200
PRa240
218386
918730
£10606
177776
108626
210302
gi8730
210476
310266
124000
210424
210312
210110
210149

pLo222
peo24@

p10%@8:

P97632
piogze
p10536
218439
pBL676
go17414
210020

21008316

p1o0a4
2108006
2120319
12534
104420
210324
210342
210354

p10426

210412
210300
1775780
p1e116
P10436
210448
n10446
210454
012462

318470
213014

210012
012014

13=aAPR~70

TEMP
TINTY
TINT2
TINT3
TINT4
TINTS
TINTS
TINT?
TINTE
TJSR1
TJSR2
TJSR3
TOODLE
TRPA
TRPB
TRTRAP
WATL
WATT2
WGTCT
WRTOC
XL1ST
YESRT
YESTR
YESTRY
YESTRZ

14122

710616
PB6772
124 LY
207112
287462
027239
287306
227364
807442
206564
226566
026629
210276
Pe7546
227552
207586
218266
910244
210304
210160
219236

pR7626

pB7554
B@7622
oR7624

PAGE 20=~3%
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ERRORS DETECTED:T ¢
RUN-TIME: 15 SECONDS
5K CORE USED



