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1. A1STRACT 

"AINOEC
PAGE 2 

tHIS E~tRCIS£1 THE PRPC£SSOR I'CTION, TESTtNG 
IN,'~Rv~ttoNs U~D~R P I ~fERENT MODES, IN. BOTH. SOURCE AND DEI' I NAT rON 
.LSQ T_~' AND INT~~RUPT LOGIC IS ALSO TESTED 

I. R~QuiREMrMTS 

2.1 [Qui,MENT 

'()Ji~i.1/" ,T.NOARO COM;UTER 

1.2 iTORiGI 
2.2.1 ~~OGR'M STORAGJ·. TME ROUTINE u.~s MtMQRY 

rROM 11,. TO i3",. 
~. loi6iNI ,ROCEOURE 

1.3. MITMOD 
PRO~EQU~' 'OR NORMAL A.SO~UTE TAPES SHOULD BE 'OLLOW£D. 

•• STARtING PROCEOURE 

4.1 ~ONtROL IwricH SETTiNG 

STi~tIN~ AT SA 211 iLL SWJtC~EI SHOULD BE bOWN OR IERD. 

4.1 STARTING ADDRESS OR ADDRESSES 

2el is THE NORMAL STARTING AOORESS 

. 4.' PROGRAM AND/OR O'E~ATO~ ACTtON 

LOAD PRC)GRAM I NTO MEMORY'~ 
SET SWiTCH REGiSTER TO STARTING ADDAESS. 
LO'D AOORESS, 
SEfsWtTCHES TO INHIBIT NON EklSTANT DEVICES 
~RE~S .1iAt~. _ 
THE PRO~RAH WILL LOOP AND 
BELL WI~L RING ONCE PER PASS 0' THE PROGRAM 



5. OPE~iTINC PROCEDURE 
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,.1 OPERiTIONAL SWiTCH IETTiNGS 

9.1~i AT SA 2.1 .t THE INSTRUCTION AND LOGIC TEST. 
WITH AL~ SWiTCH!S DaWN'T~E 'ROGRA~ WILL T~8; 
ALL DEVICES AND PRtNT OUT ON ERRORS AND CON
TINUE iN TEST. (BELL WILL RING AT COMPLETION 
0" A PASS) 

5.1.2 SWITCH IETTINGS ARE 

SWl' ft i OR UP 
SW14 .. I. OR V~ 
5wii • 1 OR UII 
SW12 , i OR U, 
SW11 • So OR UP 

!.2. SUBROUTINE. ASStRACTS 

s.2.i BEGIN SA ala 

S,I','2 590" ."."",., 

••• 
ai, t', ,I, 
,', ~.~ ,'. 
, ... '. ,', 
t •• 

MALT ON ERROR 
'COP'w~OOP~ 
INHZI,T "IlNTOUT 
iNHl1 T TRACE TRAPPING 
!NHllrT fTERATION LOOP 

THI, SU'ROUTi~E.¢AL~ I. PL~C~Q 8EtWE~N ~A~H '~Bt~8t 
IN THE fNITRueT10N ,ICTION. IT RECO~DI THE .TARTING 
ADDRESS 0' EACH SUB.TEiT AI IT IS BEING ENTERED. 
IV A SCOPE LOOP IS REQUESTED, IT WILL JUMP TO THE 
stARt 6~"tH~ ,UitEst THAt t~E SCO~E Loo~"iS Re
QUESTED rOR. I' SCOPE LOOP IS NOT REQUESTED, THERE 
WILL at EITHER A 'IXED OR RANDOM NUMBER 0' 
It~~AtlQNS ON T~AT ~U8TESY aE~O~E THE N~XT ,yeTEsT 
r, ENTEAEQ'"aWITCH liON A 1 INHIBIts ITERATiON 0' SUBTrST •• 

'.2','3 HLT ... 
... _-" IS A ROUTINE THAT PRINT'~OUT AN ADDRESS THAT "TAGS 
THE rAILING auBTEST, AND THE STATUS REGISTER AT 
TWE tiME or TwE rAILUR!. 

5.2.4 TRTAAP - . --'!!" ..... 
THIS ROUTINE wILL ALLOW THE TRACE BIT TRAP TO 
Bt SET A~TER.'I~ST ~90P o~ THE PROGRA~. UNO~R NORMAL 
TESTING THE TRACE BtT WILL 1£ SET ON ALTERNATE 
LOOPS OF THE PROGRA~~ WHtN lET IT CAUSES. TRAP 
A'TER.EACH1~ST8UCTI0N. THE 'IR,T, IN$!RVCTIQN. 
EXECUTED UPON TRAPPING IS AN "R'I" WHrCW RETU ;0 THE 
INTtR~U~TED SCQ~~NC~ or lNSTRVCTIQN. THJS, s~ ~E 
II CONTINUED TILL TWE END or THE PROGRAM lOOP 
I I ~[~ C ttE Q .•. 



TRA;CAi'CHER 

MAIND£e,;,· 
PAlE • 

tHIS II A SERIEI 0' INSTRUCTIONS STAITINI AT LOCATION 
1,_~~lt$NEO.tci DETC~~' AND ilo~.t' VNcx~,btEOj~i~~ iNO 
iNT!~~u~ts TO tHETAA' AND INTERRU'T VECTOR AR£A 0' 
MEMO"V, 
'HE ~RiNbl'AL 0' THil iOUTINE II. THE VlctO* ENtRiNaE 
iDO~E'.'OlN'" TO TH~ ~E~TS'IUINTIAL WORD WHICH,'bON~' 
TAt~1 i ~ALT (11"", {THiJ LOCA'IO~ II.ALso THE ,T.· 
TUI ,OR 'HAT VICTOR ENTRANCE. IUT THIS HAS NO £"ECT DN 
i~ iLto "INO 'HI NEXT tNltRUO'tONI. 
iF i HiLt occu~s IN tH~ tRip OR iNTERRUpt VEaT~R.R!i, 
!EGil'IR SIX IMOULD " EXAMINED TO OITERMINE JTS"~ON;. 
!E~'i,. tif~N U'i:;REOI.t!~ Ill' CONTENt. AS. AN: i05RI'1 "0 
OETERM1NITHE ~OCA'JONTHE PROGRAM WAS AT, w~EN THC 
tNtE~RU~T OR, TIAP OC~U~RED~ (MEMORY AI SPEct'tE~ IV 
~t_~gN!AJNS T~J '9 OrT~£ J~.tRUQ'~ON 'OLLOwtNO THE IN
ITRueTION WHERI tHE TRip OccURREDI. 
;AOQiAM iND/OROPE~AtO_ ACttON 

LOADING ANO STARTING AT a •• WITH ALL SWITOHES 
DO\fN II weRlE Ci'E·ti:i+iNa~ t, ANIR'-OR ist 
6~T~etI6 ,"ERE; 'HE~~,', WI~L.,'~,.A '~iN'OUT",~ _W"E,N 
A~ IAROS '.DeTlctED.tHe.lT.11 N~er'SARY_JO. 
$~o.r.ON, T~ !LACE .W~, UP ·~O.H'~T ON ~~ROR •.. 
!~tN.~wi~ U~ '0 ~OO'ON!~ROR. THEN IWtl UPj TO 
DfLETf JRfN'OUTI. 



6. £RRORI 

6.1 ERROR ;RiNTCUT 

MAtNDto
PAGE , 

ARE iN TWO WORD 'ORMAT, 'THE 1.T IIPO·2 0' THE 
6Et~OEO ERRO~,.TH! 2ND~,is TMESTATU, ~EqiIT[R. 
REVER TO THE LISTING 'OR DETAILED IN'ORMATION. 

6.2 ERROR ~ECOVERY 

RESTART AT 2e8 OR 'RESI CONTINUE 

;. RESTRICTioNS 

'.1 'Ti~'ING Rtst~tcttON 

NONE 

~.a OP£R~TIONAL R'.TRtOTION 

~ON~' 



r. MIICrLLANEOUI 

TRACKING DOWN UNUSUAL ;AILUR£I 

.4A I NOEe-· 
PAGE 6 

iAILUAE$ THAT MAY OCCUR BleAU" 0' A 'ALS£ ENT~Y 
iNfb A S~B~£"; OR i.'iitu~! IN A CONtRoL .o~+i~~ 
AA+wrR ""'AN A IUITEST. DETECTION 0' THEIE MAY IE 
~CCO~'LI'H~D BV SEV~~'~ ~ROOEg~RE'. THERE If • 
~OQ~tION CA~LEO "SCO~C~IHAt_RICORQS TH£_~~ST SV9! 
CEI,'UL IUIT!S' COMPLETEO. TMIRE IS ANOTHER LOCA-· 
TION CALLED "SCOPE'" THAT SHaWl MOW MANY TIMES THE 
IUITra!. ~4' BEEN E~!CutEO." T~~~E 1$ ANOrH£.R_L~C'.' 
!IO~_C'LLED "IOO~NT~ THAT OONTAINI tHE ITERATION 
g.OM~~Rl,ott VAI.U't!tf~. 'TAQK. "R,~ IHOUI,D.'~ ~~\I~I..._ 
!O. ~~u'r .. !' HH. EN. T~E_"Jftl'T ,.I~"RUjTt. ON 0' TM,f.·.IU'T'., 
1 S t~'t~Cg. • To '~EOVC! . J ~'t"UC' ON. ,_P;CUT t.RN .. 1 t!I :COtl
'U'1~G.SfTUA~10N. ,~, ~SCO!E" LOCATfO.N'O~~OWl~t THE 
IUBTCIT:,HOUL.D BE CHANGED to A BRANCH TO TME 'IAIT 
.I.N'I~uct,oN O' .. THE IU~:rI'TII CTH'~'J"'T ~OCl~flON,,~OLt·· ... 
LOW Nt THt 'RCVtOU'IOO~E LOCATION' ANO TMI "HLT" ~O. 
~A'i~N ~i~ 81 ~E~L.~!~ wit~ A "~O." • 

•• 1 ~x~6~~ioN tiME 

ABout So MINUTE WITH TRACE 8 i T CLEA"E·D 
iBO~' t., MINutES witH tRA~E ett let 



9. PROGRAM DESCRIPTION 

MAINDEO
PACE 7 

THE iNIT~UCTtON EXERCISER is A STRAIGHT LINE TEST 
o~ INSTRUCTIONS. THE SEQUENC, IN WHICH THEY AAE 
EXEC~TED 'I 'HE SAME SEQUENCE IN WHICH THEY A~[ 
.~O~~ iN THE LfstIN~~ E~C~ AREA 0' OODE r"oM 
~SO~eE TQ 8QOP~" II bN, I~DlvIOU~L'U'·TESTJv.WITH 
AwlTQH 11 UP TME IUI-T!ST tS EXECUTED ONE TIME 
.~R"TH£N THE_N~XT IU,-TE'Twll I~ECUTCD3 ~NO_'O. O~ . 
TILL ALL sue.TEsTS A~E rXEcutcO. HOWEVER Ir SwtTCW 
i1 .i~ 60~N.tWESUI~~~.T Wl~~ .• ! ,XICUTEQ SQ~~ ~N~" 
~UMI"R~or TtM&S IE'OA[ r~T!ftING TME NEXT_sua~TEST., 
yF.@WlTQWi4 1, u~ y'OU.~ILL N!Y1R ~E~V'_T~!_~UAftENT 
8U'~TEIT YOU,Aft! IN~ TH1I.UI! I INTENDED rRR 
1~9~BL~.'Mo.O'tNG.~.~~LEVNe!!ON . N_A ~V.·T~"!, _!~C .. 
'lft'~ 'ROU"C'.IUI~!tST', ASE THI ,INlRYS AND UNARVS o 

THOlr tNIT~UcTtO~S A~£ '1ITfD IN THE INDEX MODII 
SOURCE ONLY, QCITINATION ONLY, THEN 80TH SOURCE 
jNO~~EITiNATION. THE 'A~! INI'RUCT10N'A~E"tH'N 
TE~T~O.UII~G TW~ IMM,D~~TlvMOOf JNOi~EeT, THE!!, 
MOO£R ARE TEITED AGAINST OTHEM MODES. WHICH MAV UI! 
i AEOIITER OR MEMOAy LOCATION, THESE WILL BE SWAPED 
BEtWEEN IOURCE AND o'ltINATtON, 

APTER THE MODEl AND INSTRUCTION HAVE BEEN PROVEN 
i~_j~E WI' RD MO~E8 tArv A~! tWEN tEltE6 i~ j~r .if~ 
~ODt~ .0 HIR.T!$Tl~~_II lL.O.DON~ WHIRl. tHe "JI8~" 
INSTRUCT ON tS TfSTED fN NfSTEO COMBINATIONS7 ALL 
~oMi!N~t ONS',ot N~Mi~R. A~E~~E~t!D_~SlN~ T~t. COM~~~E; 
RO'.TE. tDD ANOCOM~L1ME,N"T IN"~UCT10N" THIR! II 
iL'Q,A M NIMUM T£IT O'.'OWER VA!L AND AUTO RECOVERV, 
~~l~~ JS NQT C~A8LEp U~TIL ~'TI~ THE 'lRST P6S1 O~~THE 
eRoq~A~. 'HI ~ROOA.~ ~iQuIREa ~wo B~LLS.ON_THr.TT'"" 
'O_~&KEONr TAUE PASS D~ Tij! 'RO,RAM i TWE rIRIT.8ELL 
nCCUNS A,T!R ONE PASS 0' TWE INITMUCTION TEST WITW 
tH~ ,RAC, lIt OL~~R~D •. tHE_S'CON09£L~ M~R~' THI. 
~No .. n'.AN !NIT~UCTioN T!~T.~A8S.wtTH THE T~~CE BIT 
lET. THE REASON'O~ EXECUTING ALL INSTRUCTIONS 
~ITW, T~E TftA~',BIT leT_II T~ TAKE US INTO IE~VtC[ AT 
THE rNO 0' [AOW INSTRUCTION. 

1" LISTiNG 

11. ;LOW CWARTCS) 
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tJ .. L 
LlL. 
LLL. 
LlL 
It.L 
ClL. 
lL.L 
LlL 
L'LL 
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.TEST 15 
'POP11 COio1BINED INSTRUCTION TEST 

0Z0240 NOP-240 
104300 WLTaEMT 
104400 SCOP£-TRAP 
l1Je0240 BEI.L!II240 
111716 CC-111116 
010014 TDSRcTCSR 
010730 BUrr.FIN 
117510 SR-1115'0 
0021E00 ,-0 
000020 .REPT 20 

,.2 'TRAP ENTRANCE 
HALT 'TRAPP~D TO PREVIOUS LOCATION 
.ENDR 

000000 000002 ,·2 ,TRAP ENTRANCE 
000002 000000 HALT ,TRAPPED TO PREVIOUS LOCATION 
2U~0004 0e0~06 ,·2 ,TAAP ENTRANCE: 
000006 00000B HALT ,TRAPPED TO PREVIOUS LOCATION 
10"010 000012 ,·2 'TRAP ENTRANCI 
000,f:12 000000 HALT ,TRAPPED TO P tvlOUS LOCATION 
000014 000016 ,·2 ,TRAP ENTRANCE 
0e0016 000000 HAL.T ,TRAPPED TO PREVIOUS L.OCATION 
000020 000022 ,·2 .TRAP ENTRANct 
2100022 e0000B HALT ,TRAPPED TO PREvIOUS LOCATION 
000024 ~00e26 ,·2 .TRAP ENTRANCE 
000026 000000 HALT ITAAPP~D TO PREVIOUS LOCATION 
"0ee30 000232 ,·2 ITRAP ENTRANCi: 
000032 0130000 HALT JTRAPP~D TO PREvIoUS LOCATION 
000034 000036 ,·2 'TRAP ENTRANCE 
000e36 ""0021" HALT .TRAPPED TO PREVIOUS LOCAT.ION 
000040 C00042 ,·2 tTRAP ENTRANCE 
000~42 0"01000 HALT JTRAPP~D TO PREVIOUS l.OCATION 
000Z44 ~00"46 .... 2 tTRAP ENTRANCE 
000P'46 000e00 HALT ,TRAPPED TO PREVIOUS LOCATION 
000050 k1e0052 ,+2 .TRAP ENTRANCE 
~i00e52 ""'Oel00 HALT ,T.APPED TO 'Rrvlous l.OCATION 
00121054 0~0056 •• 2 .TRAP ENTRANCE 
00~~56 ' e,00000 HALT .TRAPPED TO PREVIOUS LOCAT,ION 
000P'60 c20062 .+2 JTRAP ENTRANCE 
0~~062 ,,00000 HALT .TRAPPED TO PREViOUS LOCATION 
00006 4 <:'0,1:1066 ,+2 • Tl'UP ENTRANCE 
000~66 ~~0000 HALT .TRAPPED TO PREVIoUS LOCATION 
Q100~7~ 1:'::"13072 ,.2 .TRAP ENTRANCE 
0~~~12 ~a01(100 IoIAL.T 'TRAPPED TO PREVIOUS LOCATION 
00<3.'74 {';:~0076 ,+2 ,TRAP ENTRANCE 
002."176 l';:l0:}00 IoIALT .TRAPPED TO PREVIOUS LOCATION 

~~;"?:'14 .:114 
",r~~:4 (' ~~J16 ,+2 
~', t3;:: ~ i 6 (1,~:?,00 ~ALT JF'ALSe: TRACE nup 

;' 'l"·o30 .=3121 
e~)~?3~ ~';)]632 PRINT .FOR HALT TRAPS 
0Pl'?32 ~':~0:S40 340 J~!GH£ST PRIORfTV 

;'r:"1('1(~34 .-~4 
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000034 P10354 
0000J6 re0000 

C~J200 

14'22 PAGE 1-1 

SCOP[C 
o 
.-200 

,UIER TRAP 

J(R6) IS THE STACK poINTER 
J«R6») IS T~E pc.a or LOCATION WHERE THE TRAP ORIGINATED 
.FOR NORMAL OPERATION RUN W1TH ALL SWITCHES DOWN 
.SR l'~10R UP-~-HALT ON ERROR 
,SR 14~10R UP---SCOP[ LOOP 
,SR 13'10R UP~~~INHIBIT PRINT OUT 
,SR 12~10R UP"·~INHIBIT TRACE TRAPPING 
JSR 11~loR U~-p.iNH1BIT SUB·PROBL£~ ITERATIoN 
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,BINARY INSTRUCTIONS 
iINOEX, AND INDIRECT TEST OF PDDP11 

000200 C12706 0107:50 BEGINI MOV #FIN."6 'JNITIA~laE STicK POINTER FOR TRAPS 
2100204 Z12767 0002021 1310216 MOV #BEGIN,RETURN "OR SeOPING 
000212 ~12"67 £104900 010204 HOV #400B.ICOUNT 
000220 104400 SCOPE 

IT£5T COMPARE INSTRUCTION iNOE~ED 
2100222 ~12i00 177770 HOV #·10,"0 'MINUS 1m TO REG I 
000226 026~21 010574 125252 CMP A(0),'12!5252 feA INDEx BY MINUS 11) TO '12'2'. 
0002:54 1£'014211 sEQ ••••• 
0002:56 104000 HLT .COMPARE WITH iNDEX 'Al~ED 
000240 104400 SCOPE 

000242 012700 171170 MOV '''1rtJ,X0 .F'OR INDEX 
000246 022760 125252 01057~ CMP #125252,A(0) ,A INDEXED 
000254 001401 8EQ •• 4 
000256 H~4000 HLT 
000260 10440e SCOPE 

2100262 012700 000010 MOV #10,"0 'INDEX 
21002/)6 026(2127 01057 4 052525 CMP A (lin, '052525 
000274 0~1401 SEQ ,.4 

~ 1fi!4000 IoILT 
01103QJf 104400 SCOPE 

000302 ~12700 2100010 MOV .U" ,,0 
000306 022160 052525 010574 CMP #"'2525.A(0) 
000314 0~1401 SEQ ,·4 
0021316 1~4PJ00 HLT 
000320 1rzJ4400 SCOPE 

000322 012100 17777~ MOV '''10,''° 
0003~6 ~26060 010574 010574 CMP A(0),A(0) 
000334 001401 SEQ .... 4 
000336 104f,H~" HLT 
000340 104400 SCOPE 

000342 012700. 000010 MOV ''''10,'''' 
000346 0260621 2110574 010574 CMP A(0).A(0) 
000354 001401 BEQ ,". 
0~0356 1214000 HLT 
0Ql 0360 1:114400 SCOPE 

I'tH:10362 012700 177770 MOV #-:1,0,"" 

0~0366 r12101 €e'0004 MOV #.4,%1 
000372 026061 CH~574 010574 CM? A(0"A(1) 
,jQl04·J0 c014f01 8EQ •• 4 
0004~'J2 10400121 HLT 
0004~4 10 4 400 SCOPE 

0004;06 ~·26160 e10574 ~a0574 eMP A(1),A(0) 
(100414 ('01401 BEQ ,+4 

000416 104000 1-4LT 
~20 104400 SCOPE 



PALX11 "e03 13-APR .. 1S 1~122 PACE 1-1 

000~22 012700 171774 MOV _ .. 4,~" 
02121426 ~127211 002101 0 MOV #"':l.0,~1 

0021432 026061 0121514 01"514 CMP A(0).A(1) 
00214421 001401 BEQ ,.4 
000442 11214000 HI. T 
000444 104400 SCOPE: 
000446 012100 171174 MOV 

_ .. 4,,,,, 
000452 012701 ~"!1001" MOV #10,,,1 
000456 ;~26160 010574 010574 CMP A(~),A(0) 

002146'+ 001401 BEQ ,." 
"00466 11214000 HI .. ; 
000470 12"4401 SCOPE: 



PAL)c11 V003 13"'APR.'70 14122 PACE ~ 

JT£ST MOVE INSTRUCTION FOR INDEX 

000412 e12700 177170 MOV #-10,"0 
000416 l16067 010514 01IZJ11~ MOV A(0),TEMP 
000504 026727 010106 125252 CM' T£MP,#125252 
000512 001401 SEQ , .. 
000514 10 4 00O HLT 
0005i6 104400 SCQP£: 

000520 012700 000010 MOV #·10,"" 
000524 016067 010574 010064 MOV A(0),TEMP 
0121121532 026727 010060 052525 eMP TEMP,*052525 
00054'" 0"'1401 SEQ ••• 
000542 104000 HLT 
00121544 104400 SCOPI: 

000546 012700 177770 MOV '-10,"0 
000552 012760 125252 0121616 MOV #12!5252,TEMP(0) 
01210560 2126727 01012122 125252 eMP C,'125252 
00121566 001401 SEQ ,.~ 

1210057121 104000 HLT 
12100572 10440" SCOPE 

o reH'!I 574 012700 000010 MOV *·10,~" 
0012160" 012760 052525 010616 MOV #052525,TEMPCIZJ) 
00"'606 026727 010014 05252' CMP TEMP.10,#2I52525 
000614 001401 SEQ ,.4 
000616 104000 WLT 
000620 10440" SCOPE 

,TEST SIC INSTRUCTJON 'OR INDEXING 
000622 012767 177777 007766 MOV '-l,TEMP 
000630 012700 177770 MOV #-10."" 
PJ00634 046067 01057~ 007754 BIC A(8),TEMP 
000642 026727 00775" 05252' eMP 1£MP,'''52525 
000650 001401 .SEQ ,., 
000652 104000 HLT 
000654 104$400 SCOPE 

0i?J0656 012767 177777 007132 MOV _"'l,TEMP 
000664 012700 0000110 MOV -1"''';~ 
0{iH~6 70 ~46~67 ~10574 00772" SIC AC0,.TEMP 
000676 e26727 0~7714 125252 eMP TEMP.-125252 
~00704 e.01401 8EQ .. ' 
0007~6 1(~4?-J0 IoILT 
000710 1044~~0 SCOPE 

000712 G12767 177777 ,,07706 MOV #"'1,TE~P"'10 

0007?~ e12700 ~001'10 MOV #10,,,,, 
el00,,4 042760 125252 010616 SIC #125252.TEMP(0) 
000732 026721 0r767~ 052525 Ct-AP TEMP ... 10,#52525 
000740 0~14~1 BEQ •• 4 
000142 104a~" HLT 
__ ,744 104430 SCOPE 
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000746 1?12700 177770 tolOV #-10, :~0 
~"07!52 012767 177777 007626 MOV *"~,TEMP-2,0 
0·00760 1iJ42767 052525 00762121 aIC #0'25Z5,TEMP-10 
000766 026727 0~7614 3.2'252 eMP TEMP •. "", *125252 
12100774 001401 BEQ , .. 
00121776 104000 1-11. T' 
Q10l000 10 4400 sco" 
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;T[5T SUBTRACT INSTRUCTION rOR INDEXING 
121010~2 012767 125252 007606 HOV #1252~2,TEMP 

001010 012700 17777£1 MOV #"10."0 
0e1014 166'~67 12110574 001574 SUB ACQ)),TEMP 
£10112)22 001401 BEQ , .. 
rtHa0,4 104000 HLT 
001026 104400 SCOPE 

£101030 012167 125252 007560 MOV #1252'2.TEMP 
001036 012'700 177770 HOV #-1 0 ,"" 
001042 166760 007516 010626 SUB B,TEMP·10(0) 
001050 001401 BEQ ,.4 
001052 1£14000 HLT 
0010154 104·400 SCOPE 

001056 012767 052525 £1£17532 MOV #052525,TEMP 
001064 012100 0121001£1 MOV *1£1,%0 
001070 166067 fZJ10514 007520 SUB ACeJ), TEMP 
0011376 001401 BEQ ,.4 
001100 104100 HLT 
001102 104400 SCOPE 

001104 2112761 052,25 0e7504 MOV *KH52525, TEMP 
0101112 012700 000010 HOV #10,,,,, 

'01;'1116 16676£1 007462 121121606 SUB A·10,C(0) 
001124 001401 BEQ ••• 
001126 11214000 HLT 
£101130 le4400 SCOPE 

,TEST UNlRYS INDEXED 
01211132 012167 177777 £107456 HOV #-1,TEMP 
001140 012700 17177£1 MOV '-10,"" 
001144 0"5~60 010626 CLR D(0) 
001150 005767 "0'442 TST TEMP 
001154 001401 BEQ ,.4 
001156 104000 HLT 
001160 104400 SCOPE 

001162 012'767 177777 001426 MOV #-1.TEMP 
0e.1110 012700 000010 MOV #·10,"" 
001174 0~5060 010506 CLR C(IZl) 
001200 005767 001412 1ST TEMP 
001204 201401 SEQ .... 4 
001206 1~400" !-ILT 
0~12i~ 1~440" SCOPE 

~01212 i12767 177177 001376 MOV #"",TEMP 
0e,122tJ ~11271210 111770 MOV #"'10,"0 
0(:;122 4 ~' 25160 010626 COM 0(0) 
00123J ..:05767 007362 TST TEMP 
Vl01?~4 ;'?1401 8EQ ,.4 
001236 1 J4"00 IoII..T 
00124e 104400 SCOPE 



PALx11 

00124'2 
121012521 
0~;li5"4 
0,~~~.~~. 
00126 4 
~.~~,~.~6 
00'1270 

ve03 
f!12767 
012700 
C~516~ 
~~576J 
02'1.40~ 
r~f4"~~0 
1"cf40n~ 

13"APR ... 70 

177777 007346 
f21~02110 
01121606 
12107332 

MOV 

MOY 
COM 
TST 
e'e:Q 
HL.l . 
stOPE 

#""1. TEMP 
#10,,,O 
C(0) 
TEMP 
,.4 
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01211272 012167 177777 001316 MOIJ #-1,TEMP 
0013.;3111 01271210 177710 MOV #·10,~0 

0013214 00526121 01121626 I~C 0(0) 
0"1310 005167 00731212 TST TEMP 
01211314 2101401 BEQ I·" 1211211316 104~00 H1.T 
01211320 1~4400 SCOPE 

001322 E12161 177777 "07266 MOV #-l,TEMP 
,,1211330 0127121121 1210001~ HOV #·10,~" 
1211211334 00526rlJ 01121606 INC C(0) 
0"1340 005167 1211217252 rST TEMP 
12101344 00141211 8£Q ,." 
001346 104000 H1.T 
001350 10441110 SCOPI: 

001352 012167 002111101 0"723() MOV ,1,TEMP 
12101360 e'12700 17777121 MOV #-10,~0 

12101364 0iZJ5360 01121626 DEC 0(0) 
001370 005767 01217222 TST ~EMP 
0013;4 001401 eEQ I.' 
12101316 1~4001l1 H1.T 
001400 104400 SCOPE 

001402 012167 ~Hi'fZl001 007206 MOV 'l.TEMP 
001410 012700 0000121 MOV #1".~" 
12101414 005360 121121606 DEC C(0) 
0014,0 01215167 007172 TST TEMP 
001424 12101401 BEQ ,.,. 
1211211426 11214000 H1.T 
001438 104400 SCOPE 

001432 "12761 000001 007156 MOV #l,T[MP 
001440 1211271210 17777~ MOV '-la,xiI 
001444 005460 1211121626 NEG O(0) 
00145e 022767 1 ''1777 1211217140 CMP '-l.tEMP 
01211456 0121141211 BEQ ,.' 
001460 121401210 HLT 
001462 1~4400 SCOPE: 

01211464 012'767 00012l12l1 12107124 MOV #l,TEMP 
12101472 01211210 0012lQl10 MOV .·1121,"121 
01211416 005460 12110606 NEG C(0) 
12101502 e'22767 117711 01217106 CMP #",2"TEMP 
0015112l 0014~1 BEQ •• 4 
0~1512 104012121 IoILT 
001514 124400 SCOPE 

12101516 ·212767 171717 2!1217012 MOV .... 1,TEMP 
0~1524 J12700 117770 MOV #"'1fi1,"121 
12101530 cr~~2bl SEC 
001532 e~5560 01121626 ADe 0(0) 
001536 0rS'767 001054 TST TEMP 
~42 k~e14ltJl SEQ ,"'4 
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12101'44 11Z'40~m Hl.T 
12101546 104 40" SCOPE 

001$~" 012767 177777 121121712140 MOV .,-1. TEMP 
r(l01556 01~70" 000~H0 MOV *.~0, 1UJ 
12101'62 0121"'262- srtC 
0'15t-i 1210;56' 01121696 .,OC cel) 
0~li7' 005167 01217022 TST TEMP 
gIl· 74 001401 SEQ .. ' eel". ,1~400' HJ.. T 
0"t~0' ,1044"e $CO·PE: 
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001602 012767 t"~0e101 0~7"'06 MOV *l.TEMP 
O01610 012700 177770 MOV '''10,~~ 
001614 0~0261 SEC 
2101616 005660 010626 sec 0(0) 
~01622 "''''5167 006110 TST TEMP 
001626 031401 eEQ , .. 
21016321 H~4~"''' HLT 
2101632 1044"''' SCOPE 

"'211634 2112767 "'021001 006154 MOV .1.TEMP 
'''ZJ1642 0127"''' "''''001(/1 HOV '·1","0 
0"'1646 0""'261 sEC 
001650 2105660 010606 sec eee) 
"'01654 "'05'167 006736 TST TEMP 
001660 (/]"'1401 BEQ , .. 
"'01662 104000 HLT 
""'1664 104400 SCOPE 

.TEST ..IMP INDEXED 
001666 012~700 000010 HOV '·1","1 
001672 ~HH"160 001666 JMP RJHPl-10(1) 
001616 Z?0240 RJMP1' NOP 
"017021 104400 SCOPE 

~ 01270" 17771" MOV .-le,"0 
,- ~101·f06 000160 ""1724 JMP RJMP2·11CB) 

0"17t2 104~00 HLT 
,0"'1.'-14 000240 RJMP21 NOP 
"''''1716 104400 SCOPE 
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JTEST INDIRECT ADDRESSING 
iTEST COMPARE I NST.R,ueT ION 

0.~172,1 02372'1 01056 4 125252 CMP .#B,' #125252 
0'1721> :2101401 SEQ ,.' 
0'173,0 :1·042100 HILT 
e'1132 ~0.4;aJ SC;OP[ 

":"173~ ,"'27,37 1252i.2 ~1056. CMP '12.'2'2, "9 
"01742 :0'1401 8,[0 ,.4 
21117. 4 10"""" HLT 
e01746 .1"~4,,0 SCOPE 

00175" :023737 .010564 01,,564 CMP ,'1,"9 
1.1756 i""14.e1 SEQ ,.4 
00.761 10400" HLT 
rua ;62 1044210 SCOPE 

.TEST HOVE INSTRUCTIoNS 
.0'.?~4 '~l~"!I" ~1"544 HOV , •• ,x, 
"171' !,aZ'11i11 125252 eMP .u,a52'1, xe 
• 817,4 i,,014fU . ;&E$ .. '. ee177' ;10"0e' MI.T 
1~20el 120-14401 SCOPE 
ee2e0a 1012737 125252 01061~ ~pv '~252~2"*TEMP 
iailil i2l2676'1 iS655i1 00661' eMP ~,"EMP 
"'2016 il'1401 ~t:~ , .. 
"'2128 ilQ1400' HI.T 
.'2'2~ :le4~~iI SCOPE 

002024 ifl3737 010564 21106fJ6 MOV '*9,'~C 
012"32 1£.126767 0e6,~6 00&,46 eM' etC 
"ea1!'40 :0;1401 etQ ', .. 
11121~2 i1",~alJl ~U. T 
0~2e44 :10440~ $COP~ 
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,TEST SIC INSTRUCTION INDIRECT 
00212146 e12700 177777 MOV '-l,xe 
002052 043100 010564 eIC •• a,,,e 
002056 020027 052525 CMP "",'052525 
002062 001401 BEQ .. ' 
002064 104000 Hl.T 
002066 104400 SCOPE 

002070 012761 111777 006520 HOV . '-1, TEMP 
002076 042131 125252 010616 B Ie- '1252'2,.'TEHP 
0021~4 022767 052525 006504 CMP ,"'252',TEHP 
002112 001401 BEQ ,.4 
002114 104000 HL.T 
002116 H~4400 SCOPE 

002120 012761 177717 006460 HOV .-s"c 
002126 043731 010564 0106S6 BIC .,a, •• c 
002134 026127 006446 052525 CMP C,'52525 
002142 001401 BEQ ,.4 
002144 104000 HLT 
002146 104408 SCOPE 

.TiST SUBTRACT INSTRUCTION 
002150 012100 125252 MOV ,1252'1,,,8 
002154 163100 010564 SUB "1,,,1 
002160 020327 000000 eMP xe ... 0 
002164 001401 etQ ,., 
002166 104(UJ0 HLT 
0021721 104400 SCOPE 

0021;2 012167 1252'2 00641.-6 HOY '1152'2,TEMP 
002200 166737 "06360 010616 SUB B,"TEMP 
002206 001401 BEQ .. ' 
002210 104000 HLT 
002212 104400 SCOPE 

00221 4 012767 125252 00637. MOV '1252'2,TEMP 
002222 163167 01056t1 006366 SUB •• a.TEMP 
21022321 2105767 2106362 TST T£MP 
0212234 001403- SEQ .... 
002236 104000 HLT 
'H~2240 104400 SCOP£ 
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;T£5T ADO INDIRECT 
,,02242 005000 CLR %0 
002244 063700 "10564 ADO '*61,"" 
00225" 022700 125252 CMP #1252'2,,,,, 
12102254 2101401 SEQ ••• 
002256 10400" HI.T 
002260 121440" SCOPE 

12102262 005067 00633" C!J~ TEMP 
1211212266 ;2162737 12'2,2 1211121616 ADO *1252'2, .. ,tEMP 
0022,4 1212276.7 12'2,2 00631' eM' #1252'2.T£HP 
002302 001401 SEQ , .. 
0212304 121401210 HLT 

002306 012'161 1252'2 ,,063"2 MOV *1252'I,T£MP 
121023~4 061137 006262 0112161~ ADD $A+6,8'T£HP 
01212322 2126727 il0627" 1117"1" eMP i'EMP.*~1 
0023!0 210141211 SEQ ,*' 
002332 104000 HI.T 
002334 104400 SCOPI: 



PALX11 V~0J 13-APR.'0 1~122 PAGE 1" 

ITEST UNARVS INDIRECT 
002336 2'12767 117717 006252 MOV , .. S"TEMP 
002344 00'037 01061~ CLR "TEMP 
002350 005761 006242 i'ST TEMP 
002354 001401 BEQ ,.4 
002356 104£100 HLT 
002360 10440" SCOP! 

002362 012767 12'2,2 006226 MOV '1252'2,T£MP 
0"237" 005137 01"616 COM '#TEMP 
"0237. 022767 0'252' 0"6214 CMP #,'2,25,TEMP 
002402 ,,01'''1 BEQ ••• 
002404 10400" HLT 
"02406 104400 SCOPI: 

0"2410 "0'067 006202 CLR TEMP 
"024~. ,,"5237 01061~ INC "TEMP 
002420 022'161 00"001 "06170 CMP tH., TEMP 
002426 0"1401 SEQ , .. 
"02430 1"480" HLT 
002432 10440' SCOPI: 

0"2434 00'''67 "061'~ Cl.R TEMP 
002441 ""5377 ""61,4 DEC 'T£Mp·2 
210244. ,,26121 00'146 177717 CMP T£MP.·.l 
002452 ""1401 BEQ ,.4 
002454 104"00 ~L; 
"02456 104 .. "" SCOPE 

~~246" 012767 ""010; ""61~~ MOV 'l,TEMP 
""2466 0"'437 011616 NEG .'TEMP 
2102~;2 022161 17"1"1"1' 106116 eMP 'el.,TEMP 
"0250" 0"14"1 BEQ .... 
002502 104"01 WL.T 
""25,,4 ·11lJ4401lJ SCOPI: 

.TEST INDIRECT AnORESSING wIT~ IND£XING 

.TEST CMPAfltE INSTRU·cT ION 
""2506 02"27 906054 12,252 eMil 'B.2,~1252!12 
"02514 001492- sEQ ••• 
~02516 1"4"0" ~LT 
002520 H1J440" SCOPE 

002522 2122177 125252 0fJ60J6 CMP *1252'2,.9 6 2 
00253" 0211401 BEQ ,.4 
2102532 104~00 ~I.T 
0212534 1044"" SCOPI: 

I 

"02536 021711 006024 006022 CMP ~B.2,IPB"2 

002544 0211~01 SEQ ,*' 
002546 104000 HLT 
00255" 104400 SCOPE 
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ITEST MOvE INSTRUCTIoNS 
002552 0111021 021621121 MOV ,e*2."" 
002556 0227021 125252 CMP '1252'2,"0 
002562 21211401 SEQ .*-002564 104000 HLT 
002566 121448' SCOPE 

"025121 2112777 1252'2 21216022 -~OV '12'2'2,'TIMP·. 
092576 026767 805762 006012 eM' B. TEMF' 
002604 00.140~ SEQ ... 4 
21026216 1042100 HLT 
021261. 104408 SCOPI: 

002612 "17777 ee57'~ e0577~ MOV tlS.2,"0*2 
082620 026767 "'''7421 021'761 CHP s.c 
002626 001401 BEQ ,*-
210263' 1042100 HI.T 
2182632 194401 SCQPI: 

.TtST 8IC INSTRucTION INDIRECT WITH INDEXING 
12112634 2112721~ 177777 HOY *-So,"~ 
12102641 "4771l10 01'722 rUc .8.2,'" 
002644 020127 "5252' CMP "0, #!U!'25 
0212651 00140. BEQ ,.4 
0212652 12140210 HLT 
09265. 10440" SCOPE 

002656 012767 177717 00'7:52 MOV '-So. TEMP 
·12102664 042777 1252,2 015726 81C "1252'1,.TEMPIft' 
121"2672 022767 "'252' ·0iJ"1~ CM' ~'252~,TEMP 
1210270" 02114211 eto ,.4 
0212;02 104000 HLT 
1212127 III 4 1044210 SCOPE 

002706 012767 177777 005672 HOV .-l,C 
e02714 047777 0"5646 "'666. SIC .e*2,10·2 
12102722 026767 0"'656 21056" eM' A·10.(: 
1J2I2l38 001401 BEO ••• 
002732 104000 IoII.T 
002734 104400 SCOPE 

IflJ2;36 012700 12'252 MOV *12'2'1;,,0 
tlJ"2742 161700 005620 SU8 .e.2."0 
0,02746 020027 "00000 CMP "0,'" 
002752 001401 eEQ ,.,-
0027!54 10400" HLT 
002756 104400 SCOPE 

002760 012767 125252 2"\!I'630 MOV #1252'2,TEMP 
002766 166777 005572 005624 SUB B, 'TE~'P.2 
,,02774 001401 BEQ ,.4 
"02776 104000 HLT 

··0rJ3000 104400 SCOP[ 
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00~002 012161 12'2,2 01'60' HOV '12'2'2,TEMP 
00301" 161171 005552 005602 SUB ,a*2,'TEMP+2 
003016 ,,05'67 e05'7~ TST TEMP 
003022 "01401 BEQ .... 
003024 104""e HLT 
0"3026 104401 SCOPE 
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ITEST ADO INDIRECT WiTH INDEXING 
2103030 il'J0500iJ CL.R %0 
003232 ;06170O 005530 AOD _S*2. ",II 
10S136 !0227el 125252 eMil .1252'2,"1 
e8S •• 2 ;021140' BEQ ' ... 
.1J,3114~ :11481,,8 MI.T 
08:5'1146 '1044211 SCOPE 

883051 1'''''061 08,,"2 CI.R TEMP 
0831,4 16217,' 125252 BB55~6 ADD #1252~2.'TEMP+1 
083162 022761 125252 ""5526 CMP #1252'2.T£MP 
a838;11 eQl1401 BItQ ' ... 
,.83012 ~1I40"iI HI.T 

all38'. !J12767 125252 015514 MllV *1252'2,1£+4' 
0031'02 067717 8"5414 ,,0'518 ADD •• *6,-T£MP·2 
083118 026727 ,,0'502 177111 eMP TEMP,#-l 
813116 ""1401 BE,Q ',' .. 
813128 ;UJ4008 HI.T 
183122 3.044011 SCOPE 

ITEST UNARVS INDiREct WITH INDEXING 
""3124 1812767 177717 0"5'464 MOV ,-".TEMP 
003132 0",0'1 ""'462 CI.R .TtMp·2 
"esiS6 ,,05761 210'454 T'ST TEMP 
,,83142 11014O1 Bt~ , .. 
,,03144 104008 Hl. T 
803146 10440" SCOPE 

803158 112767 125252 ""5440 MOV '1252'2,T[MP 
003156 fU"117 'UJ5436 COM .TEMp·Z 
083162 022161 0S2525 "9'426 eMP *05252!5,1[MP 
003170 001401 SEQ , .. 
0"3172 3,0400£1 HLT 
003:L;'4 104'400 SCOPf 

003116 005867 005414 CLR TEMP 
183202 005211 01215412 INC ,TEMp·2 
"032~6 . 022767 12100001 005402 eMP #i,TEMP 
003214 001401 BEQ .64 
003216 104000 HL.T 
003,220 104400 SCOPE 

003222 005067 005310 CLR TEMP 
003226 005377 12105366 DE:C tlTEMp·2 
003232 2126721 12105360 117777 eMP TEMP , *al 
003240 001401 SEQ ,.4 
003242 104000 ~L.T 
003244 1214400 SC:OPE: 

003246 "'12167 000001 005342 MOV #1,TEMP 
003254 005417 005340 NEG 'TEMP"";: 
003268 022167' 177711 005330 CMP # .. ~.TEMP 
£103266 001401 aE:Q ,.4 
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a0327i1 1"~00i1 
003272 104400 

14.22 PAGE 12-1 

MI.T 
SCOPE 
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003274 012767 177777 005314 MOV *""l,TEMP 
"033~2 0~0261 SEC 
003304 005577 005310 ADe 'TEMp·'2 
003310 ,0"5767 005302 TST TEMP 
003314 ,,211401 SEQ , .. 
003316 ,104000 HI..T 
003320 10440" SCOPE 

"03322 012767 """""1 0"'266 MOV ,1.T[MP 
003330 0"026~ s~:c 
003332 ,005677 ""'262 sec .TeMP·~ 

"03336 :00576' ""5254 tST TEMP 
003342 !001401 SEQ , .. 
003344 "104001 Iofl. T 
,,03346 11ZJ440e saOPl 

.TtST OF COMBINED INDEXING AND INDIRECT 
,,03350 012700 177772 MOV '-6,"" 
"0335. 027027 010574 125252 eMP ,A(0)"12'2'2 
003362 001401 SEQ ,.4 
003364 :11214000 HL. T 
,,03366 ;1.04400 SCOPS: 

e0337" 012700 177772 MOV #·6,"~ 
003374 022770 125252 010574 eMP *125252, .. A(0) 
"034~2 001401 S[Q '.' .. 
003404 104000 HL.T 
003406 104400 SCOP[ 

e03410 012700 177772 MOV *-6,,,0 
,,03414 012703. Jt:'l00002 MOV #·2,"2. 
"03420 027011 010574 91057. CMP .A(0),'.(1) 
003426 001401 BEQ ,.4 
003430 1214000 HL.T 
003432 1~440" SCOPE 

,TEST BIC INSTRUCTION 
003434 k'12700 0219906 MOV #.6,%" 
003440 012767 177771 005150 MOV #-1.rEMP 
"03446 047067 211"57. 00514a BIC .A(0),TEMP 
12103454 022767 1252'2 005134 CMP #12~2'2,TEMP 
003462 001401 BEQ .... 4 
003464 104000 HLT 
12103466 10441210 SCOPE 

00347O 012700 117772 MOV #"6,,,O 
003474 012767 177777 005104 MOV #"'1,C 
",e35~2 042779 125252 01121616 SIC #125::,!i2,(iTEMP(21) 
~035j'0 e26727 005072 12152525 CMP c,*"'s2525 
",O3516 1.1014e11 SEQ ,.4 
003520 104211210 HLT 
003522 104400 SCOPE 
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003750 126160 010574 01121574 CMPB A(l),.CI!I) 
003156 001401 SEQ , .. 
012.13760 104000 HLT 
003162 112144011 SCOPE 

12.11213764 12112701 117174 MOV '.4,~e 

012.13770 12112701 0'Hl'01" MOV '·1111.~1 
003174 126061 01 0574 "1"57~ CMPB A(0),·(1) 
004002 ,,01401 BEQ , .. 
004004 121411100 HLT 

004012.16 012700 17777. MOV •• 4,XI 
0040i2 12112701 000010 MOV '1111.",. 
004016 126161 01"5'. 01"". CHP8 ACS,),ACI) 
004024 001401 BEQ , .. 
004026 104191 HLT 
0040:50 104401 SCOPE 
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003524 012767 17777'1 005054 MOV _-1.e 
003532 012700 177772 MOV ."6,,.1 
003536 012702- 177772 MOV #·6,"~ 
003542' ~47072. 010514 010616 BXC .'CI)I.TEMPes,) 
003550 0227&7 052525 00503Q1 eMP #IS2,Zl,e 
003556 001402- BEQ ,.4 
~'03560 1040021 HLT 
003562 1044021 SCOPE 

.BINARY INSTRUCTIONS 

.INDEX, AND INDIREOT TEST OF PDDP11 
,TEST COMPARE INSTRUCTION INDEXED 

0213564 0127m0 177770 HOV t·10.~1 JMtNU5 11 '0 R~G 1 _ 
003570 126027 010574 000252 CMIDB A(I),'01210252 leA INDEx I' MINUS 18) TO -1252'2 
003576 001401 SEQ , . .-
0"3600 104001 HLT • COMPARE WI T'H INDEX 'AILED 
"'036~2 104400 SCOP£ 

,,1213604 :012'70~ 177770 MOV #-10,,,e "OR INDEX 
0213610 122761 00"252 "10574 CMPB ,0fUJ2'2, A C") JA IND~)(ED 
003616 ~H!l1401 BEQ ,+4 
003620 104000 HLT 
003622 H~4400 SCOPE 

003624 '012700 000010 MOV #10."~ JINDEX 
0036321 126021 010574 00012' CMPB A(0).'000125 
003636 001401 SEQ , .. 
211213640 1~4000 HLT 
003642 104400 SCOPI: 

003644 12112700 IZH?l0010 MOV #1'" ~fJl 
003650 122160 000125 ft'10574 CMPB #rara01Z',A(0) 
0213656 0014211 

I 

SEQ ,.4 
2103660 1040130 HI..T 
0213662 1044130 SCOPE: 

0036'64 0121ft'0 177770 ~OV lII·i0.~0 
0213670 1262160 01057. 010574 CMP8 Ace, ,AC") 
0213676 0014~1 8EQ ,·4 
1£'03700 1042121" IofLT 
21213102 104 4210 SCOPE 

003704 012700 00~010 MOV #·10.~:0 
003710 126060 01057 4 010574 CMPB A(0).~tC0) 
0037i6 0~14ral BEQ 5. 4 
0037,0 104000 ~LT 
003722 1 04400 SCOPE 

003724 0127021 177770 MOV #-1fJ,%0 
003730 012701 00~Qlel4 MOV #·'8%3, 
003734 126061 0105;4 01~574 CMP8 A(ra)8~1(1) 

003742 001401 SEQ f<"~ 
003744 '1104000 HLT 
003746 1044210 SCOPE 
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,TEST MOVE INSTRuCTION F'OR INDEX 

004032 012700 177'70 MOV ''''11tJ,X0 
004036 116067 0iltJ574 004552 MOVe A (I) , TEMP 
004044 126127 00"54~ 000252 CMP8 TEMP,'0002'2 
00titlll52 001401 SEQ ..... 
004054 104000 HLT 
004056 104400 SCOPE 

004060 012700 000010 MOV '.1.0,"" 
004064 1162167 010574 flj0 .. 524 MOVa A(0),T[MP 
004072 126727 004520 00012' CMI'B TEMP."£10125 
004100 00111211 SEQ ,.4 
004102 1042100 HI..T 
004H'J4 1044210 SCOPE· 

004106 012700 171770 MOV '-1.0.X0 
004112 112760 125252 010616 MOVB '1252'2,TEMP(0) 
004U,0 126727 004462 125252 eMPB C,#12'252 
004126 001 '~01 SEQ ,.4 
004130 104000 HI.T 
004132 12144021 SCOPE 

004134 012700 000010 MOV '·10,:UJ 
004140 112760 052525 010616 MOVB IUHi252" TEMP (0) 
0r!l4146 126727 004454 052525 CMPB TEMP ... :s.fJ,1II05252' 
004154 001401 SEQ ,.' 
004156 104000 HL.T 
00416l'1 104400 SCOPE 

JTEST SIC INSTRUCTION rOR INDEXING 
0rll4162 12112767 177777 12104426 MOV "-11TEMP 
004170 rll12700 177770 MOV "-10,"0 
004174 146067 O10574 0"4414 BICB Ace),TEMP 
004202 126727 ee4410 177525 CMPB TEMP,'177525 
00421" 001401 BEQ , .. 
004212 104"00 HLT 
"04214 11214400 SCOPE 

01214216 012767 171777 004372 MOV '-1,TEMP 
rllrll4224 012700 000211'" MOV #1~" X~ 
00423rll 146067 010574 12104360 BICB ACfJ),TEMP 
21214236 126721 0~4354 007652 CMPB T£MP,#0076,2 
004244 001'~1 BEQ ,.4 
0214246 104000 I-ILT 
004250 1~44,,,,-,, SCOPE 

0214252 (112767 177777 004346 MOV #-l,TEM?+l" 
004260 el~70~ 0r~~10 MOV #10,,,O 
004264 1 4 2760 125252 010616 BICB #125252,TEMP(0) 
004272 126727 00433~ 01212525 CMPB TEMP+10,#2525 
00437Je r.~14,~a BEQ , .. 
0043ft2 12 4 ('00 I-ILT 
~04 'j_~~>':" . :~. 

104 4 00 SCOPE 
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,,04306 0127i00 17777~ MOV #"1'1','" 
004312 012767 177777 "04266 MOV #"'1,TEMP-3,0 
'1'04320 142767 052525 '1'04260 BICB #052525,TEMP-1Q1 
004326 l26121 004254 125252 CMPS TEMP .. 1~"125252 
004334 ~)QJ14~1 BEQ ,.4 
004336 104000 to4LT 
004340 104400 SCOPf 



PALX11 -y003 13-APR.70 14'22 PAGE 16 

ITEST UNARYS INDEXED 
~Hi'4342 012767 177777 004246 MOV # .. ".TEMP 
0134350 21121130 177770 HOV _"10,"0 
004354 1052160 010626 CLRB o (iJ) 
004360 105167 004232 T5T8 TEMP 
004364 "014~1 stQ ,.4 
004366 HH000 HLT 
004310 1044~" SCOPE 

004312 012767 117117 004216 MOV #-1,TEMP 
00440O 012100 111770 MOV _-1"."0 
.2104404 105060 010626 CLRB DC") 
004410 026727 004202 177400 CMP TEMP.*1174210 
004416 2101401 BEQ , .. 
1304420 1040121" HI.T 
O04422 104400 SCOPE 

004424 012767 177177 004164 MOV #-1,TEMP 
004432 0127210 177771 MOV #·7,,,0 
2104436 105060 010626 CLRB O(0) 
"04442 "26127 004150 "00317 CMP TEMP,'e0"J11 
004450 001401 8EQ ,.4 
004452 10400" HLT 
004454 104400 SCOPE 

"04456 "12161 177777 004132 MOV '-1, Tt,:MP 
004464 012100 "0001" MOV '·1"."0 
004410 105060 1131"606 CLR9 C (fU 
1304474 105167 004116 TS"8 TEMP 
004!S00 ,,01401 8[Q '.' .. 
004502 104000 HLT 
004504 104400 SCOPE 

004506 O12161 117717 004102 MOV '-1,T£MP 
00451 4 012100 177770 MOV #-1","'" 
004520 105160 0,10626 COMB ~(Q" 
0045?4 105167 0042166. TSTB TEMP 
004530 001401 8EQ ,.4 
004532 104000 HLT 
004534 104400 SCOPE: 

004536 012767 177777 004052 MOV '-1,TEMP 
004544 12112700 12100010 MOV #10,X0 
01214550 105160 010606 COMB C(0) 
00455 4 105767 004~36 TSTB TEMP 
004560 001401 BEQ .+4 
004562 1214000 HLT 
004564 104400 SCOPE 
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01214566 012767 177777 £11214022 MOV ."1,TEIMP 
004574 12112700 177770 MOV t:""10."il 
00460" 105 260 12110626 INCa OCB) 
'H~46134 1~5767 004006 T$T8 TEMP 
004610- 01211401 sEQ " .. 
00461Z 112140"0 HL.T 
004614 02672s7 003776 177400 CMP rEMP,'2,17400 
00462,2 1211211401 SEQ , .. 
004624 11214000 H.LT 
004'626 10441211 SCOPE 

01il4630' 012767 177777 003760 MOV _-i.TEMP 
004636 012700 000010 M()V *·121."0 
0214642 105261 0106£16 INca C(iI) 
004646 105161 "03744 T5T8 T£MP 
00~65a 0e'1401 BEQ ••• 
01214654 104000 Hl.T 
004656 104400 SCOPE 

004660 ~12767 000001 003730 MOV #1,TEMP 
004666 ~12700 177770 MOV #"'~"g"0 
004672 105360 010626 DECB o(8) 
004676 105767 003714 TST8 TEMP 
004702 £1211401 SEQ ,.4 
00471214 1"4000 Hl~ T 
0£147e6 104408 SCOP[ 

0041121 12112767 000001 003700 MOV "#1,TEMP 
004716 012700 000010 MOV ,"0,,,(1 
004722 10536" 010606 o£ca eel) 
"04126 105767 003664 TSTa TEMP 
004732 [2)01401 aEQ ,.4 
'004'3~ 1040021 HLT 
004;36 1~440" SCOPE 

004740 012767 000001 003650 MOV #l,TEMP 
2104;46 01270" 177770 MOV .-10. ~;" 
004752 1105460 010626 NEGB 0(0) 
004;56 e26727 033634 0012137' eM!'> TEMP ~ *!3'7 
0f21476~ 001401 sEQ ,.' 
0V:14766 104012!0 HLT 
0~417fll 134400 SCOPE 

004772 e12767 000001 003616 MOV #l,TE~IP 

005~HHI' ~;12700 000010 MOV #·1°,71,0 
005004 lV.~5460 QJUJ606 NEG8 C (lin 

005010 026727 003602 000371 CMP TEMP.~1377 
005~'l16 F01401 BEQ ,.4 
~C'5~?121 1('4'-"00 ~LT 
~~'~0 ?2 104400 SCOPE 

~H,'50'4 012767 117777 003564 MOV #""1, TE:MP 
0~5€'132 0127021 117770 MOV #"'10."0 
~H\5k'36 '',(H~261 sEC 
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01215040 1~5560 12!10626 ADeB Of I) 
905044 L.?26727 003546 171400 CMP TEMP,#2,71400 
005052 001~01 8EQ ,.4 
CH'l5054 1"140021 HLT 
005056 1044021 SCOPE 

"05060 012767 177777 003530 MOV '-2"TEMP 
eJr£l5066 t:112'700 000010 MOV ,.,,0,"0 
121051372 000261 SEC 
12105074 105560 010606 AoeB C "') 
005100 026121 003512 177400 eMf.' TEMP,'1774'S 
0135U1J6 001401 SEQ , .. 
01215110 11214001 HL.T 
005112 104400 SCOPE 
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00511 4 012767 000401 003474 MIJV #401 t TEMP 
e05122 (.:1127121" 177771 MOV # ... 7,,,,, 
005126 :000261 SEC 
005130 ~10!5661 010626 secs o (al) 
005134 022767 0000"1 003454 eMP ,1,TEHP 
0,"5i 42 001401 BEQ .... 
00514-4 ,104"iOteii HLT 
005146 104400 SCOPE 

0051521 012767 000001 003440 MOV #l,TEMP 
005156 012100 000010 MOV *·10.~0 
005162 000261 SEC 
"05164 10566" 010606 saCB ece) 
005170 1(l05761 003422 TST TEMP 
005174 ~01401 SEQ , .. 
005116 104000 IofL.T 
005200 104400 SC:OPE 



# 
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.T£ST INDIRECT 400RESSING 
;TEST COMPARE INSTRUCTION 

005202 12J727 010564 000252 CMPB "#8.#"00252 
00521Z 001401 SEQ ,., 
005212 1214008 WLT 
00521 4 104400 SCOPE 

005216 123727 010565 2100252 CMPB ,#e·1"252 
005224 001401 BEQ ,.4 
005226 10400" HLT 
005230 104400 SCOP[ 

005232 122737 125252 010564 CMPB ,1252'2,,'8 
005240 0211401 SEQ ,.' 
005242 104000 HLT 
005244 104400 SCOPI 

005246 123737 010564 010564 CMPB _'9"'B 
0215254 001401 BEQ , .. 
005256 104000 HLT 
005260 104400 SCOPE 

.T£ST HOVE INSTRUCTIONS 
B05262 11370" 010564 MOVB '*8,,,,, 
005266 12270" 000252 CHPB ,0002'2,"" 
005272 001401 BEQ " .4 
005274 104000 HLT 
005276 10440" SCOPE 

005300 112737 125252 010616 Move *12'2!J2,"TEHP 
005306 126767 003252 003302 CMPB B,TEHP 
005314 031401 8EQ ,.' 
005316 104000 HLT 
005320 104400 SCOPE 

005322 113737 010564 010606 Hove _'9, .. 'C 
005330 126767 003230 003250 CHPB B,C 
005336 001401 SEQ ,.4 
00534~ 104000 WLT 
0~5342 104400 SCOPE 
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.TEST UNARYS INDIRECT 
005344 012767 177777 003244 MOV #·1,TEMP 
12105:352 105037 010616 CLRB @'TEMP 
005356 0~6727 003234 177400 CMP TE:MP,*1774"" 
005364 1210141211 SEQ •• 4 
005366 H~40121" .:tLT 
00537i 104400 SCOPE 

0215312 12112767 125252 003216 MOV #125252,TEHP 
0054~0 105137 01061 6 COMB ,#TEMP 
0215404 f'22767 125125 1210321214 eMP #1a5125,TEMP 
0054i2 (001401 BEQ c· 4 
01215414 112!4000 PlL.T 
005416 104 400 SCOPE 

005420 012767 125252 003170 MOV #125252,TEMP 
"05426 105137 01061 7 COMB f)#TEM"·l 
005432 022167 052652 003156 CMP #0526'2,TEMP 
005440 001401 S,E:Q ,+" 
00'442 10412100 HLT 
00'444 104401 SCOPE 

""5446 00512167 003144 CLR TEMP 
005452 105237 010617 INCB '#TEMP~l 
005456 022767 000400 003132 CMP #400,TtMP 
005464 12101401 BEQ ,+4 
005466 104000 HL.T 
005470 104400 SCOPE 

005472 12105067 003120 CL.R TEMP 
0"5476 105317 003116 DEce· 'TEMp 4t 12 
005502 026727 00311" 0210377 CMP TEMP,':!77 
005510 ~~1401 BEQ ,.4 
005512 104000 HLT 
005514 ~04400 SCOPE 

005516 005067 00307· CLR TEMP 
005522 112767 000001 003067 Move #1, TEMI;'·l 
005530 105 437 010 01 7 NEGB "TEMP·l 
005534 022767 177400 00305. CMP #1 '1741Ia, TEMP 
005542 001401 8£Q ,.4 
005544 104000 ... LT 
e~5546 104400 SCOPE 

.TEST INDIRECT ADDRESSING WITH INDEX 1, r~t:: 

,TEST COMPARE INSTRUCTION 
00555121 127727 0~3012 125252 eMPS @B",2, #:l25252 
005556 021401 sEQ ,.-4 
e05560 1040Vl0 !-IL'f 
005562 1~440" SCOPE 

2105564 122777 125252 002774 CMP8 #12525;~ ~ @Br!,2 

01215512 0~H4Jl SEQ 11. 4 
005574 1041;3@0 HLT 
005576 10440fC SCOPE 

-" -



005600 
005606 
00561 0 
005612 

127717 
001401 
104000 
124400 

002762 002760 Cr1PB 
BEQ 
HLT 
SCOPE 
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ITEST MOvE INSTRUCTIoNS 
005614 1117021 21£112746 MOVS flB.2,~0 

005620' 12210£1, 125252 CMPB #1252'2.%0 
2105624 001401. SEQ , .. 
90'626 ;104008 HLT 
B0"563S i04408 SCOPE 

21215632 112117 125252 002160 Mova #1252'2"TEMP·;r 
21215643 ;126167 00272 0 002150 eMPS B.TEMP 
005646 0014211 iEQ ,.4 
02156521 1040210 HLT 
005652 1214401 SCOPI: 

005654 117771 00270~ 00272~ HOVS taS.2, '1~.2 
005662 126767 002676 002716 CMPB B.C 
005670 001401 SEO ,.4 
0215612 104000 HLT 
2105674 104400 SCOPE 

,TEST Ble INSTRUCTION INDIRECT WITH INDEXING 
005676 012700 177777 MOV *·1'~'l' 
0057212 ~41100 0"2660 BICB 'B+2,"0 
21215706 120"27 "'252' CMPB "0,*52'25 
2105712 "01401. SEQ .+4 
"""14 10402121 WLT 
2105716 1214400 SC:OPE 

l 

005720 012767 177777 002670 MOV ... 1"TEMP 

005726 142777 125252 3il2664 BICB #1252'Z"TEMP+2 
00'734 ~22761 "'252' 00265~ CMPB *'252',T[MP 
005;42 001418" SEQ ••• 
005744 10400" HLT 
005746 104400 SCOPE 

005750 012767 177177 0026J0 HOV #"l,C 
005756 147777 002604 0212624 aICB .a*2,·(;·2 
210516 4 126767 002614 11102614 CHPB ~*10,C 
0057;2 001401 SEQ •• 4 
005774 10421210 HLT 
005776 104400 SCOPE 
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ITEST UNARVS INDIRECT WITH INDEXING 
006000 ~12767 177777 002610 MOV ' ... 1,TEMF 
006306 105077 002606 CLRB .TEMp·2 
006012 105767 "02600 TSTB TEMP 
006"16 001401 BrQ ,.4 
006020 104000 Ht.T 
0062122 104400 SCOPE 

3"6024 012767 125252 002564 MOV '1252'2.TEMP 
0216032 H~5171 2102562 COMB .TEHP+2 
006036 122767 052525 002552 CMPB ."'2525,T£MP 
006044 N~1401 S£Q , .. 
006rl146 104000 Ht.T 
00605S 1rl1440S SCOPE 

01216052 005067 002540 Ct.R TEMP 
006056 105277 002536 I~CB .T£Mp·2 
006062 122767 000001 002526 CMPS '1, n:MP 
00607" 001402- BEQ ,.4 
006072 104SQ"!I H1.T 
02160;4 104400 SCOPE 

006076 005067 002514 CI.R TEMP 
,UJ6102 IE53?7 002512 DECS .T£Mp·2 
006U~6 126721 002504 177777 CMPB TEMP.III.1 
,,06114 001402- 8£Q ,.4 
S36116 H~4"SI Ht.T 
0S6120 1044S1 SCOPI: 

006122 01-2767 80"0"1 "0246~ HOV 'l,T&;MP 
006131 105477 002464 N£GB ,,£Mp·2 
006134 122761 177777 1211212454 eMPB '-l,TEMP --.,. 

006142 001402- BEQ ,.4 
01216144 104000 HLT 
riH~6146 104400 SCOPE 
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~06150 012767 177777 0024421 MOV #'"'1,TE:HP 
006156 0~1026l SEC 
006160 105577 002434 ADes 'T£MP~'2 
006164 022761 117400 002424 CMP #17740e,TEMP 
006172 001401 BEQ , .. 
006174 104000 HL.T 
006176 11215767 ·002414 TST8 tEMP 
0062,,2 01211401 eEQ ".4 
006204 104000 HL.T 
006206 10441210 SCOPE 

0062ie ,012767 00012101 12102400 MOV *1, T[~IP 
006216 .000261 SEC 
006220 .1"'377 00237~ OEca ,TfMP"'2 
006224 :~05167 002366 TST TEMP 
12106230 001401 BEQ ,.4 
006232 104090 HLT 
0"6234 '104400 SCOP[ 

ITEST OF' COMBINED INDEXING AND INDIRECT 
006236 101210" 177772 MOV #""~' ,,~J 
006242 127~21 010514 1252'2 CMPB fAC2l,,#125252 
02162521 001401 BEQ , .. 
006252 ,04000 HLT 
006254 10441UJ SCOPE 

006256 101271210 177712 MOV #"'6, %~I 
01216262 122710 125252 011!574 eMPS #1252'2,SACI!) 
006210 0014fU, BEQ , .. 
1211216272 104000 HlT 
01216274 11214400 SCOPE 

01216276 12112105'1 117772 MOV #-6, ~i11 
006302 101271211 00012102 MOV *·2,%'-
1210631216 127011 010574 01057·4 CMPB ~A(9J),GiA(l) 

006314 01211401 BEQ .+4 
006316 104000 HI. T 
006321iJ :1.0441210 SCOP£ 

,TEST SIC INSTRUCTION 
12106322 ~12700 00001216 ~~ov #.6 s %0 
0063,6 012i67 171177 01212262 MOV ''''i,TEMP 
006334 .147061 12110574 002254 BICB @A(IZi),TEMP 
e06342 122767 :1.25252 0022.6 ct~P8 #125252 r TE:MP 
"'063521 00141211 SEQ .+4 
01216352 104000 HL l' 
01216354 104400 SCOPE 

006356 1~~12700 l77172 MOV ~ ... 6,%0 
006362 .:)12i'61 177777 ~.Ha2216 MOV #·'1, C 
006370 14277~ 125252 010616 BICB #1252'Z/lfjTEMP(eJj 
006376 126727 002204 0~~i25 CHPB C 6 #0L~0125 
006404 .0014~1 BEQ .::.4 
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0064~6 1~4000 HL.T 
0064:\0 104400 SCOPE 
006412 012700 010566 HOV *8.2,"" .ADDRESS 0' ADDR[S9 OF B 
0064i6 ~2J067 002142 CMP '«(1.1)+,8 
006422 001401 BEQ , .. 
006424 104000 HL.T 
0216426 104400 SCOPi 
0216430 012700 010570 HOY *e.4,"" 
006434 025061 002124 CMP ,-(0).9 
006440 001401 SEQ •• 4 
006442 104000 HL.T 
006444 104400 SCOPE 
006446 012700 010570 MOY *B.4."0 
006452 125061 002106 CMPB ,-(0),8 
006456 0211c101 BEQ ',+4 
006460 1042100 HL.T 

.~.--... ~-.-~*-!:.t~ ill" 0 SCOPI: 
006464 012700 010612 HOY .C.4,X0 
006470 012767 171777 002111P HOY .·",e 006476 105050 CLRB '-UH 

_r""" 006500 026727 002102 117.,UI eM' c.*171~00 2106506 001401 SEQ ,.4 
0065HlJ 104"'00 HLT 
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006512 012767 l1i777 2102066 MOV * ... t,C 
021652 0 ;12112700 177772 MOV .... 6,%0 
rll06524 012701 111112 MOV ."6,,,1 
006530 147071 010574 010616 8IC8 iilA(0)"TEMP(1) 
006536 022767 117525 00204;2 CMP #17752~,C 

"'0654'4 001401 ei:Q ,.4 
006'46 112!4000 HLT 
006550 1044 00 SCOPE 
006552 012700 052525 MOV i!5252',X0 ''''"0 BE CHECKED AT END or PRQGRAM 
0106556 ~04400 SCOPE 

!TEST JSR INSTRUCTION 

006560 ftj04767 000002 JSR ~7, TJSR2 'PLACE peON stACK 
006564 000405 TJSR1' SA TJSR3 ,P.fTURN HERE O~ RTS ~7 
006566 021627 006564 TJSR21 CMP .,,', #T,JSR1 J CMEC;~ 'OR CORRECl PC ON STACK 
0216512 001401 8EQ •• 4 
006'74 1042100 HLT .INCORRECT PO ON $":'ACK 
006576 ~210201 RTS X, ,r~~TURN TO IMST A,Tr:R .JSR 
006600 104400 TJSR3& SC:OPE 

.TEST OF' J8R AND RTS , LEVELS 
006602 210512167 001610 CL.R F'LAG 
00661136 12104761 001650 JSR "',SuBR5 
006612 1"0401 BMi ' .. " 
006614 1042100 IofLT 'JSR OR RT! fOUR 
006616 1214400 SCOPE .DE;EP fAlL-ED 
0216620 005067 0211652 CLR FLAG 
006624 004761 801640 JSR %1,SU BR6 
006630 ,,05167 00-1642 TST F'LAG 
006634 100401 8M! ,*. 
0216636 104000 HLT ,.,JSR OR ;ifTS rIVE 
006640 1044210 SCOPE ,~C[EP ,. A i LED 
,,06642 000257 cee 
006644 005067 o 0 1 '6"2'6 CLR F'LAG 
006650 @04167 001614 JSR "."SuBH6 
006654 100 401 BMI ,.4 
006656 104000 HLT 'JSR OR RTS rAiLE[) 
006660 00101211 BNt ,.4 
006662 104"00 HLT J ,i""q 0;;< RTS rAiLECi 
"'06664 10201211 eve '. +4 
006666 104000 HL1' J~S~ C~R RT! r/di L(, 
006670 10341i'1 BCS ,+4 
006672 10401210 HL1' I: JSR OR R':'S Irld lau 
006674 1044eJ0 SCOPE 
12)06676 00121277 sec 
006700 0121512167 001572 CLR F"LAG 
0067~4 004767 001560 JSR X1,SuBFI6 
006710 1 kH'401 8M! .... 4 
1006712 Ji,@4000 HLT JJSR ",I-'.: R~S I:" ~\l Lt.U 

~067"-4 kHH001 B~E ,.4 
006716 104000 HLT JJSR Cd=f RT5 rAiLEt, 
006720 1020Jl Bve ,+4 
006722 112'40100 HLT 1 '('~R 

1'.' Rl'S F' ;, : :.J~, WI 

1306724 1~3401 BCS .... 4 
006126 1134000 HL.T 

If • r.:; ~~ Ff'" f~ A:: • en f •. r ".j' - I • <. 

006130 1e4400 SCOPE 
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,TEST or INTERRUPT AND INTERRUPT PRIORITY 
JTEST FOR INTERRUPT rROM THE TTY KEYBOARD 

006732 042167 121121121357 171036 SIC #351,CC .SET TO LOWEST pRIORITV 
021674121 312137 006772 01210064 MOV 'TINT1"#64 .INTERRUPT VECToR ADDRESS 
006746 12112106 01073i1 HOY .Burr,.6 ISET UP STACK POINTER 
006752 042177 00121100 121121112134 SIC '1"1IJ,'TCSR IC~[AR INTIR~U;T ENA'~E 
00676121 052177 001211121" 001026 SIS .le0,'TCSR ,SfT INTeRRU'T ENAILi-
006766 210024121 NOP 'SHOULD INTERRUPT HERE 
012167;0 10412100 HLT INO TTY INT£RRUPT OccuRED 
006;;2 11214400 TtNTll SCOPI.': 

,TEST rOR INTERRUPT FROM THE TTY KEYBOARD 
0067;4 042767 12100340 170774 SIC *340,CC 
01217002 12152767 0012104121 170766 SIS ,B.B,CC ,seT TO PRiORity L'V'h 1 
0"7010 012737 00112142 00012164 MOV tIITtNT2"'64 'INTERRUPT VE TOR ADD Isa 
012170i6 012706 01121730 HOV ,BUF'r,"6 .SIT UP STACK ;OINTER 
007022 042771 01210112121 rUJ0764 SIC .10B,'TCSR ,CLEAR INTERRU;T tNAILE 
007030 052777 0121"1"0 000756 BIS .100,'TCSR ,SET JNTERRUPT ENAILE-
2107036 000240 Nap 'SMOu~D iNTERRUPT HERE 
007040 1040;00 HLT .NO TTY iNTERRUpT OcCURED 
007042 104400 TINT2' SCOPE 
001044 042167 Be0340 1'''724 aIC .:5.",CC 

.SIT TO PRIORI;V LEv£~ 2 007052 052767 000100 171116 eIS '11Z10,CC 
007060 012731 001112 000064 HOV #TINTJ"#64 'INTERRUPT VEe.oR ADDRESS 
007166 2112706 010730 MOV tIISUF'F',.6 'SET UP STACK 'OINTIR 
007072 042177 10010121 000714 SIC #H!l0, 'TCSR 'CLEAR J~TER~U;T [NA.~E 
00710fJ 052777 "0010e 000706 SIS #100.'TCSR .SIT INTeRRUPT [NAILE-
00;i06 001240 NOP ,SWOULD INtERRUPT HERE 
007110 10400121 HLT 'NO TTV iNTERRUPT OCCURED 
,,07112 104400 TINT31 SCOPE 

.TEST rOR INTERRUPT rRDM TWE TTV KEVBOARD 
007114 042767 000340 170654 SIC '340,CC 
007122 052167 000140 1721646 BIS #140,CC ,SET TO P~IORITY L£VEL :5 
007130 012137 01217162 01210064 MOV 'TINT~,"64 ,INTERRUPT VECTOR ADDRESS 
007136 01211216 010730 HOV .SUF'F' ,"6 'SET u, STACK ;OINTER 
007142 042777 Q"!J0100 000644 SIC #100,'TCSR .C~EAR INTERAU;T ENAILE 
0071521 052777 00011210 000636 aIS tIIl"0,'TCSR IS,T INT~R~UPT.ENAILE-
007156 00121240 NOP 'SHOULD INTERRUPT HER! 
0071621 10421210 HLT 'NO TTY INT£RAUpTOCCURED 
007162 1C.~4400 TINT41 SCOPE 

.TEST rOR NO INTERRUPT rROM TTY (HIGHEST P_OCES50R PRIORITV) 
007164 052167 000340 170604 BIS ,340,CC ,RAISE PROCESSOR PRIO~ITY TO HZGWEST LEVEL 
007172 u127:37 007230 000064 MOV #TINT',.,64 'IN CASE 0' INTERRUPT 
0137200 012706 010130 HOV tIIBUrF',X6 ,SET STACK POINTER 
007204 (')42777 00010" 000602 BIC '100,'TCSR IC~EAR INTERRU'T [NABLE 
0137212 1J52777 000100 000574 BIS .10",'TCSR .5£T INTERRUPT ENABLE 
007220 042777 000100 000566 aIC *100,'TCSR ,DON'T LEAVE I; SET 
007226 VJ00401 8R ,.4 .wITH NO INTfRRuPT. BRANCH OVER HAI.T 
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02112321 1040021 TIN'f'5' HI..T 'lNT~RRU~T OCCURCD 
007232 104400 SCOPE 

.TEST FOR NO INTERRUpT F'ROM TTY 
01?7234 042761 0210340 170534 aIC #340,0(; 
0211242 052761 000200 170526 8IS #200.CC ,RAISE PROCESSOR PRIORITY To I.~V~l. ell 

0072518 012731 001306 000064 MOV ~TINT6,@#64 .IN CASt o~ iNtERRU'T 
007256 012706 010730 MOV i¢BUF'F',,,6 ,SET STACK POINTtR 
007262 042777 0021100 0021524 SIC #110 ~ 'TC,eq ECL~AR iNTERRUPT ~NAi~~ 
007270 f2!5277' 000100 0!lJ2I516 SIS #1210,'TCSR .S£T INTERRUPT £NAIL£ 
0217276 042771 000100 000511 alC #100,'TCSR ,OON'T LEAvE IT SET 
0217304 e-e0402. 8R ,.4 ,WITH NO INTERRUPT, BRANCH OVER HAL.T 
007306 1e40iJ0 TINT6. HI,..T 'INf[RRU~T OCC~RE6 
0073i0 104400 seoP[ 

} .TEST 'cOR NO INTERRUPT F'ROM TTV 
007312 2'42761 000340 170456 BIC #340.CC 
0137328 052761 21021240 170450 SIS #240,CC ,RAISE PROCESSOR PRlORITY TO LEVEL. , 
0137326 012737 007364 0013064 .MOV #TINT7,1.I"4 lIN CASE 0' INTERRUPT 
1lI1?l733* 012706 1312113" MOV .BUF'F',%6 'SET STACK POINTER 
0~734e 042771 00010ra 0013446 8le '110,'TCSR 'CL,tAR INTERRUPT ENABL' 
0~7346 052177 002111021 000441 SIS #11121,'TCSR 'S!T INT!RNUPT [NAIL£ 
~07354 042711 000100 f2HUJ432 aIC '1"" .• TCSR 'DQN'T (fAVE It SrT 
00136~ 000401 8R •• 4 iWIT~ NO INTERRUPT, BRANCH OVER ~AL.' 
007364 1':1400'" TINT?' HL.T JINT£RRU~T OCCURiD 
2107366 -191 4 4°" SCOPI: 

) .TEST FOR NO INTERRUPT F'ROM TTV 
1007371 042767 0"034~ 11"4"~ BIC #340,CC 

) 
001376 el52?6? 000300 170372 aIS # 3 lUI ; CO iRAISE P~OCE8S0R PRiORIty To L.F;VEL 6 
0074~4 £112731 0"7442 02121064 HOV #TINTI,_'6. .IN CASE 0' INTERRUPT 
~01412 012106 ~1073~ MOV #BUF'F',"6 ,SET STACK POINjtft 
007416 042771 2121211210 021213121 SIC #111J1lJ,'TCSR 'C~EAR %NTERRU~T ENABLE 
0217424 052777 002112121 02121362 BIS #100,'TCSR 'SfT INT[RAUPT ENABL.E 
007432 2142717 021 01 IlHD 210035~ alC #100,'TCSR 'OYN" LEAVE·lt S,T 
2107448 0tH.,401 SR ', ... IH TM NO INTER~uPT, BRANCH OVER HAlo.T 
2107442 1£14000 TINTSI HI..T SINTERRU~T otCUR£O 
00744. 1~4400 SCOPE 
2107446 020027 052525 CMP "0. ;"52525 
007452 . 1.)014211 SEQ ,.4 
007454 1040210 HI..T ,REG t SYER' !ERO IS BEING CHA~!t;E REP' 0 'fJSR1·1~ 

JPOWER FAIl.. SETUP 

007456 212767 01050rt1 1721340 MOV #PF'AII..,24 'S[T UP POR POWER FAll 
007464 .'12767 2100340 170334 MOV #340,26 

;wHAT 1S REGISTER SIX WHEN POWERING ltP 

) 



007472 
00750t21 
007504 

0107506 
007514 
007510 
007522 
007524 
007532 
e0754e 
007546 
007552 

1007554 
007562 
007570 
01315,6 
007602 
007606 
007610 
0217616 

007622 
007624 
012176;6 
00763(! 

007632 
007640 
0~7642 
007644 
012765" 
007654 
007656 
007664 
ra01670 
007672 
00170" 
007704 
007706 
007112 
0107716 
007722 
l~07726 
0107732 
iiHi 7740 
007744 
007746 
0V77S2 

0~6 

l12'?,31 000207 
105731 177564 
100:575 

032167 01~00f6 
~e1411 
005761 0001021 
00142,1 
016761 .00012172 
016761 000PJ66 
042761 0~0020 
000167 170426 
02100S0 

016767 110234 
016767 1121230 
012761 007626 
005061 17021 4 
0fll5167 177144 
1004213 
~j52167 00002iJ 
~1I30161 17121356 

0v.'l01iH10 
~H?J0'UJ0 
02121002 
000.000 

036127 167132 
fl~1401 
i!;00002 
~12667 000146 
012667 21010144 
0246.6 
012117 0210215 
1057'77 00012 4 
1012131' 
0127:1' "00212 
1057:1 7 1300110 
10031' 
010267 000072 
010367 £100070 
010467 00 fJ066 
0167~'2 000070 
0047tl7 0e0070 
0127i'7 000240 
105777 0000521 
1 0 0375 
016702 000046 
004767 0001344 
~~167c2 000022 

171566 

170054 

110262 
170256 
1102;SE' 

~00"4" 
0e0034 
170216 

1'01621 

000126 

kikHHJ52 

14.22 PAGE 26 

.BELL ON PASS COMPLETE 
MOV #201,'#177'66 
TST8 '*177564 

,-4 BPL 
.ROUTINE TO 
TRTRAPI BIT 

SEQ 

CHECK rOR TRACE 
,!le0e",SR 
YESTR 
YESTRl 

TRAP iO 8~ RUN WITH PROGRAM 

T9'1 
8EQ 
MOV 
MOV 
SIC 

TRPA. JMP 
TRPBI " 

TRPA 
Y£STR1!14 
VES'i"R2.16 
#20,CC 
BEGIN 

iSAvE OLD CONTENTS, SET UP roR TRACE 
YESTRI MOV 14.YESTR1 

MOV 16,YESTR2 
MOV #V£SRT,14 
CL.R 16 
COM TRP8 
8M I •• 10 
SIS tft2",CC 
JMP BEGIN 

YESTR11 0 
YESTR21 .0 
vEIRT I RT 1 

Io4ALT 
JENTERED WITH SYSTEM TRAP CALLCHLT) 

,SHOULD wE RUN wITH TRACE TRAP 
,VES 
.NO HAYE WE RAN WiTH TRAC, TRAp ON 
.1' so RrSTORE pREVIOUS CONTENTS 

,CbEAR TRACE TRAP 
,START or TEST WITH , 

TRAP !ViRV OTHiR TIME 
JSAVE 00'1' .. C 
JSAVE OOT STATUS 
IN[W TRAP VECTOR 
IN£W CONDITION COD'S 

!RACE 0" 

.SCT TRACE TRAit 

.START or TEST WITH TRACE ON 
IS;ORAGE rOR OOT pC 
;STORA~ rOR 00' STATUS 
JRCTURN TO PAOIRAM FROM TRAP 
,RTt 'AllED 

,PRINT OUT THE ERROR PC AND STATUS REGISTER 
PRINT. BIT SR,#20S00 ,TEST 'OR INHIBIT PRINT OUT 

SEQ ,.4 J9RANCHtO PRINT 
RT! .INHIBIT; AETUftN TO MAIN .TREAM 
MOY (6)+,SAVPC ,pc or 'AILING ROUTINE 
MOV (6)+,SAVCC .CC 0' ~~ROR~CONDITION 
CMP ~(6).-C6) .REPOS1TtON TH! STACK 
MOV ~215.'TDBR ,eR 
TST8 ~TCSR 
SPL. 
MOY 
T9T8 
BPL. 
MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
TSTs 
aPt. 
MOV 
JSR 
MOV 

.-4 
#212,fTD8R 
8IITCSR 
... 4 
,,2.SAVR2 
%:S,SAVR3 
,,4,SAVR4 
SAVPC.%2 
"7,PRTAB 
t.t24~t'TD8R 
teTcSR 
.... 4 
SAVCc,"2 
X'.PRTAB 
SAVR2A 

IL.iN£ '££0 

IS4V£ R2 
,SAVE R3 
,SAVE R4 

,PRINT ocTA~ NUMBER 

JSPACE BETWEEN WORDS 

,P.INT OCTAL NUMBER 
'RESTORE RrGISTERS 
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00776tl 016703 000020 MOV 5AVR:3,,,3 
21077661 f~16704 000016 MOV SAVR:4, %4 
007772 005767 167572 TST SR IT[ST rOR HALT SW 
00777!) 100001 aPL ,+4 
01121000 000000 HAL.T .HALT QN&RROR SET 
010002 000002 RT! tRETURN TO MAIN STREAM 

} 

) 
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0102104 IGH~0e2l0 SAVR21 21 
0101H16 0("~0 210 SAYR31 0 
010211121 0~HH!l00 SAYR41 0 
010012 177566 TOBRI 117566 IDATA 
010014 177564 TCSR& 111564 'STATUI 
010016 0000021 SAVPCI 0 
010020 021012100 SAyec. " 01073121 Burt.YIN .END 0' PROGRAM;'" AftEA ': 

010022 0135067 000260 PRTABa CLR BINCT 
01012126 005067 000252 CLR wGTCT 
01121032 012704 010312 MOY 'LIST."4 IGET L.lst ADDRESS 
01113036 142777 01l! 13 177 177750 BIC8 '177,'TCSR ,el.R tNT 'l.AG 
010044 012767 0210005 000236 MOV .5,ASeNT 
010052 012767 000007 0"2122111 MOV '7.S[V[N 
010060 e12767 000001 00021 4 MOV .1.DECML 
010066 105777 177722 WAIT1: T8T8 'TCSR 
010072 100375 apt. WAIT1 
0112112174 005702 TST "2 
010076 100-404 8MI MINUS 'NEG SIGN PRIN; i 
010100 012777 0121026" 177704 MOV .260,·TD8R ,pos SIGN PRIN I 
010106 000403 8R START 
010110 0127'77 000261 177614 MINUS. MOV .261.·TD8R 
010116 016103 000156 START. MOV SEVEN,X3 ,PUT MASK IN R3 
2110122 21121267 0001,0 MOY X2.TOODLE 'GET READV TO DOODl.E NUMBER IN TOODLE 
010126 21051,61 000144 cOM TOODl.E ,COHPENS.TtS FOR COMPLEMENT DURING Ble 
12110132 04610~ 00014121 BIC TOODl.£,"3 .AND IN OCTAL CHARACTER 
010136 001410 BEQ wRTOC '!ERO. W~llE I IN LIst 
010140 066761 000136 0021136 MKNUMI ADD O£CMl.,WGTCT 'COUNT UP 0 
010146 005267 00"134 INC BINCT 'AND RECORD 
010152 026703 -"''''126 eMP WGTCT.,,3 ,S'HE .t~.*v W~lGHT 
0121156 001~i7" SNE MKNUM .KEEP COUNtN 
2110160 062161 900260 00012~ WRTOCI ADD '260,BINCT IADD ASCtl PR£'lX 
1211121166 016124 000114 MOV BINCT,(4). 'W~ITt ASCiI C~AR IN LIST 
21101;2 2166167 0001',2 000102 ADD SEVEN.DECML 'EXPAND BINARV wEIGHT 
010200 ee5067 000100 CLR wGTCT 
2110204 2105067 2100016 CLR BINeT 
2110210 - 005~56 7 0000?4 DEC ASCNT 
010214 1301410 BEQ xLIST .5 CHAR IN L.IST 
010216 012'703 0002103 MOV #3."3 ,SET x~ POR AOD LOOP 
010222 066'767 000052 000050 MOAOD' ADO SEVEN,SEVEN .HAKINe SEVENTY BV stVtN 
01023£1 005:503 DEC "3 
010232 001373 BNE MOADD 
~)10234 0~0730 BR START 'N~ SEVEN SET O[T NX octAL 
010236 el12'167 02'0005 000044 Xl.IST' MOY .5,ASCNT .SENO , CHAR TO TTV 
/li1224 4 105777 177544 WAIT21 'TSTB ,TCSR 
kne25f' 100575 8~i. wAIT2 
0102152 014-477 117534 MOV .(4).'TOBR 
~10256 Oes367 000026 oEC ASCNT 
k'10262 0C1401 BEQ HDF'HM .rINISH PRINTING GET NXT NUH 
~'lt~ 26 4 0'-"0767 8R wAIT2 
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010266 105777 177522 HOF'HMI T51'8 'TCSP 
010272 100375 BPL .... 4 
12110274 12100207 RTS %7 jHf;AO F'OR ~OM£ 

010276 o 'H.H!l 0121 TOODLE' 121 

1211121300 000000 SEVEN. (0 

0103121a 010121000 OE:CML.' " 2110304 1211210000 wGTCTI 0 
12110306 121"000121 BINCT. 0 
12110310 00121121121121 ASCNTI 

'" 1211031a 00012100 I..IST' 0 

~i~~i~ 12100000 fit 
000000 121 

011tl320 00000121 121 

01032a 0000rZHZi 0 
JSCOP£ L.OOP ROUTtN[ ENTERED BY USER TRAP 

0121324 032761 04012100 161236 SCOPEA. BIT #40000,SR 
1211121332 01211003 BNt: SCOF·e:B 'SCOPE, elf 1$ A ONE 
12110334 011667 000010 MOV 611%6'1 RETURN .NO ~ SAij[ pb foA NExt TiM&: 
01034e 12100002 RTI IRETURNtN S~QUEN~E 
12110342 022606 SCOPES' CMP (6)01,,"6 ,REPOSITION THE STACK 
1311344 012667 161426 MOV (6)",.00 
010350 ,,"01'7 000054 JMP @RETuRN .SCOPE RETURN 

JSCQPE ORlAND I TERA" I ON LOOP F"OR EACH '[:51 4~IUI t X ME! 
010354 2'32761 040000 161206 SCOPECI BIT #40QI0~, SR 'T(ST SR 'OR saoP[ 
010362 001367 BN£: SCOPES IV[S SCopt 
010364 032761 00400" 167176 BIT #4~~''', SR INOa TEST FOR ITERATION 
010372 0010'" BNt SCOPEG 'INHIBIT ItERAtION 
010374 026767 0"002~ flHZH.H.lJ22 CMP SCOP'EF I I COUNT 
010402 001403 BEQ SCOF'EG HOtlT f;' DONE 
010404 005267 2100016 INC SOOFIE' , I NCREFiEN'f C(}U~IT 
01041rl1 000154 8R SCOPES 'L.OOP SOME ~10RE: 
010412 005067 I?H?J 001" SCOPEG' CL.R SCOPEI'" ECH"EAr.,· COUNT 
010416 011661 000006 MOV .",.RETURN IS~V[ SCOPE REtURN POINTER 
010422 000002 RTI iR£TUR~ INLIN~.~ExT T£ST 
010424 004'0"0 ICOUNTI 4000 
010426 0002100 SCOPEF" 0 'COUNT LOCATio~FoR !tEn4TIO~ ~oo~ 
2111214301 000200 RETURN' BEGIN ,ADDRESS 0' LAC? fEST 
1211121432 00121161 161542 JMP 200 

JGROUP OF NESi£D SU8ROUTINrs 
010436 01210207 sueRl; RTS 

'" 
lONE INSTRUCTiON 

1211044121 01215167 00121032 SUBR21 COM F'LAG 'ONE DEEp 
010444 00121207 RTS 

'" 010446 0214167 177166 SUBR3, JSR ".,.Su9R2 lTWO OE:EFr 
01121452 0002211 RTS "., 12110454 004767 177766 SU8R4, JSR X?Su9R3 ! THREE DEE:r. 
0104621 000207 RTS ", 
01121462 004767 117166 SUBRSl JSR %,.SuBR4 IPOUR DEEP 
1211121466 00121207 RTS "7 
211041121 004167 117766 SUBR61 JSR "',SuBR5 .riVE De: £F' 
1211121414 0~12l207 RTS %, 
12110476 0Ql'H~'12I0 n.AG' '" 'ENTER HERE ON POW~R DOWN OR POWER rAIL. 
010500 010046 PF'AIL: MOV "121,-(6) 
1211051212 010146 MOV %1,-(6) 
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011d504 01024~ MOV %2.-(6) 
01~506 010346 HOV "3,,,(6) 
010510 010446 HOV %4,-(6) 
010512 010546 MOV "5,·(6) 
rd1051 4 016746 1.61304 MOV 24 t -(6) 
010520 010667 00"01ii HOV "6,SAVR6 ,STORE STACK POSITION 
010524 01216'1 2110536 16'1272 MOV .RtSiART,24 .SIT UP ;OR ;OWER RECOVERV 
010532 0fH"000 HALT .HALT ON POWER DOWN 
010534 0kH"000 SAVR61 " 'SAVE STACK HIRE 

'ENTER HERE: ON AUTO RECOVERY or POWER '.IL. 
010536 01610(1 1"11712 RESTAP.TlMOV SAVR6,X6 ISET uP REGISTER sIx 
010542 012667 167256 MOV (6)·,24 .RESTORE REGISTER 
010546 012605 HOY (6).,"5 
{1J10550 012604 HOY (6).,"4 
010552 01260;S HOV (6).,"3 
010554 2112602 MOV (6)·,"2 
0121556 012601 MOV (6)+,"" 
01121560 012600 MOV (6)+,"0 
010562 000002 RTI .RETURN TO HAINLINi 
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010564 125252 S, 125252 
,F'IXED VALUES rOR USE IN TEST 

010566 010564 8 • ADDRESS ('I' B 
01135;0 052525 052525 

010514 ,-8"'10 
010574 177711 AI ... 1 
010576 ~106130 04"'4 

010600 ,IIA+4 

010600 125252 125252 
010602 0106134 ''''''0 ,ADDRESS 0' '·10 
010604 1t?52525 2152525 

;F'OR STORAGE 
010606 00021130 CI 21 
0106113 010606 C .ADDRESS or c 

010616 .:aC.l'" 
0113616 000000 TEMPI " 010620 010616 TEMP 'ADDRESS O~' TEMP 

01062. ,-TEMP·6 
010624 1310626 TE:M~.ltJ 'ADDRESS or TEM~·l" OR "o'~ 
010626 0021000 d. e 

010730 •••• 1flJ0 
010730 000000 rINl 0 'BUF'f.'ER rrOR SP 

000001 .END 
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A 010574 TEMP 011616 
ASCNT 01031" TINTl 006712 
B 01"'~64 TINT2 "07042 
REGIN 0"'02B0 TINT3 ""'112 
8ELL 011)0240 TINT4 "01142 
BINeT 010306 TINTS 001231 
~UrF' 010730 TINT6 00730' 
C 012161156 TINT7 001364 
cc 177776 TINTe 007442 
0 010626 TJSR1 006564 
DECMI 0113302 TJSR2 ,,0.566 
rIN 010730 TJSR3 ""6608 
rLAG 010476 TOODLE 011276 
HDfHM 010266 TRPA 00'546 
WLT H~4iJ0e TRPS 001"2 
iCOUNT 010424 TRTRAP ""75S6 
LIST 010312 WAIT1 011UJ66 
MINUS 01011~ WAIT2 010244 
MKNUM 0121141 WGTCT 010304 
MOADD 010222 WRToe 011160 
NOP 'A 0"024' Xl-1ST 011236 
PFAft 010508 vESRT 017626 
PRINT 007632 YESTR 0075'4 
PRTAe 010022 Y[STRl 0"7622 
RES TAR 13105'6 Y[STRi 007624 
RETURN 21100431 
RJHPi 001676 
RJMP2 "01714 
SAvee 01002" 

.SAVPC 1310016 
SAVR2 0100.4 
SAVR3 010006 

"SAVR4 010010 
SAVR6 0121'34 
SCOP£ 10441" 
seOPEA 010324 
SCOPES 0111J342 
!\COP~C 010354 
sC'OP£J' 010426 
SCOPEG 010412 
sEVEN e10J08 
SR 111510 
START 010116 
SUBR1 ~104J6 

SUBR2 ~10448 
!;UBR3 010446 
SUBR4 010454 
SUBRS 010462 
SUBR6 ~10410, 
TCS~ ('13014 
TDBR ':1~012 
TDSR Jl~~14 



ERRoRS DETECTEOJ 0 

RUN"TIM£: l' SECONDS 

51< cOAt U'SEO 


