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1~~ ABSTRACT 
THIS DIAGNOSTIC PROGRA~ IS DESIGNEO TO BE , COMPREHENSIVE 
CHEC~ OF THE PDP11/05 A~D POP11)2~ PROCESSORS. THE PROGRAM 
EXECUTES EACH INSTRUCTION IN ALL ADDRESS MODES AND INCLUDES 
TESfs fOR 'RAPS AND T~E TELET~PE INTERRUPT SEYUENCE, THE 
PROGRA~ DOES NOT TEST INSTRUCTIONS NOT COMMON TO THE 11/20 
OR !1/05, ,THE PROGRAI1' REL.OCA tES THE TEST CODEl THROI,JGHOUT 
MEMORY 0~28K'. 

2~0 REQUIREMENTS 
2~1 [QUtPMENT 

PDPit fAMILY CENTRAL P~OCESSOR 
OPTIONAL ~ KWll~L (LINE CLOC~) 

STORAGE 
THE PROGRAM USES ALL OF THE FIRS' 4K Of MEMORY (EXCLUDING 
THAT AREA OF MEMORY RESE~VEOfOR THE LOADERS,. 

PRELIMINARY PROGRAMS 
NONE. HOWEVER, THE E~T AND TRAP INS'RUCTION SHOULD BE 
VERiFIED BEFORE RUNNING~ 

LOADING AND STARTING PROCEOURE 
LOAD PROGRAM USING ASS L~AOER 
If THE CONSOLE TTY IS A SERIAL LA3~ OR A VT05 fI~LER 
CHARACTERS MAV BE REQJ1REO. DEPOSIT INTO LOCATlON 1002 
(fILLS) A 4400, 
LOAD ADORESS = 200 
PRESS START 
SET OPERATING SWITCHES 
PASS COUNT IS PR1NTEO AfTER EACH PASS (SEE SEC 6~4) 
~D~QKC DONE" IS PRINTED ~HEN DONE (SEE SEC 7,1) 

SWITCH SETTINGS 
SW15 HALT ON ERROR~;. THIS SWI'CH WHEN SET WIL~ HALT THE 

PROCESSOR WHEN AN [R~OR IS DETECTED, THE ~C.2 AND THE 
CURRENT STATUS A1 THE TIME Of THE ERROR IS STORED ON 
THE STACK (R6),. P'! nus SWITCH IS SET 8EfORE AN ERROR 
IS DETECTED THE P.ROGRAM HALTS AS DESCRI8EO ASOVE, THE 
PROGRAM MAY BE HALTED APtER THE ERROR TYPEOUT OCCURS 
8Y SETTING SW15 APTER THE TYPEOUT BEGINS, 

SW14 

SW13 

LOOP SUBTE.ST'f'. TMIs SWITCH WHEN SET LOOPS THE 
CURREN' SUBTES RUNNtN~ REGARDLESS Of ERROR. 

INHIBIT ERROR PRINTOUT 8 THIS SWtT~H WHEN ~ET INHIBITS 
THE ERROR PRtNTOWT, 

SW12 INHIBI' RE~OCATION,., THIS SWITCH WHEN SET CAUSES THE 
PROGRAM TO BE EXECJTtD ONL9 IN THE fIRST 4K 0' MEMORv; 
TH 1 S SW I TCH CANNOT BE: ~E T ,"'HEN THE PROGRAM IS RUNN 1 NO '8 
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INHIBIT SUBTEST lTERATION~'~ T~IS SWITCM W~EN SET 
INHIBITS SUBT~srRtlTERAttON~ NORMALLY'5~CH $UBTEST 

'IS EXECUTED 8 TI~ES BE'ORETHE NExt· SUBTEST IS RUN; 
SETTING SW11 "CAUSES EAC~ TEST. TO aE E~ECU'ED ONCE 
BEFORE STARTING THE: ~EXT SUBTEST. 

SW1. RING a~LL ON ERRDR~;, THIS SWITCH WHEN SET Wl~L RING 
THE BELL WHEN AN ERROR IS OETECTEO~ , 

SW7 INHIBIT ALL BUT ERROR T¥PEOUTS~~.THIS ~WITCH WHEN 
RESET (0) JNHIBITS TME END OF PASS TvP~OUT (lCNT~XXXX) 
AND THE ENO or PROGRlM TVPEOUT (O~QKC DONEI 

ERRORS 
Ir AN ERROR IS DETECTED THE PROGRAM WILL TRAP TO THE ERROR 
HAND~lNG ROU'INE (£RRO~l. I~EN'BLED THts ROUTlNE WILL eYTE 
THE PC AND THE PROCESS~R STATUS AT THE TIME or THE ERRORi 
ALSO (1' R~QUIREO) THE ORIGINAL PC (WHERE THE pe WA~ 
REL.OCATED FROM), 

ERROR PRINTOUT FORMAT 
ICNT~AAAA PC-SBBBBB PSW~'DOOOD' 
OR 
tCNt~AAAA PC-BBBBBS PSW~'DOOOO pt RE~OCA'EO PROM CCCCCC 

WHEREI AAAA=PASS COUNT 
BB9BB8=PC AT T~E TIM~ OF THE ERROR 
CCCCCC=PC or THE ORI~INAL CODE RELOCATED 
OOOODD=PSW AT THC;' TptlE of:' THE £RROR'~ 

o 

5~t PARITVp ERROR DECTRECTSIO~ T ~ 
IF A ARtTY £RRO J DETEC 'ED T~E PRO~RAM WTL~ TVPg • '-/ 
MESSAGE"PAR[TY 'ERROR"A~OS~AN ME~ORY FOR T~E PARITY ERROR~ 
WHEN THE rAl~ING ADDRESS IS ~OCA'EO THE PROGRAM Wl~~ 'HALT 
'WITH THE VALUE or THE ADJRESS+2 IN Re. 
ERROR L.OOPING 
THE SUeTEST DETECTING IHt ER~OR MAY BE LOOPED JNOEPINI'ELY 
BY SETTING SW14~ SETrl~GSW13 WIL,L'INHfsIT THE TYPEOUT ANO 
ALLOW SeOPING THErAULTY SlGNAL(S). 

UNPR~DIC'EO £R~ORS 
THE PROG~AM MAY ON OCCASSION OETECT A MEMORY ERROR THE 
RESULTS or WHICH WE~E NOT PREDicTABLE IN WHTCH elSE T~E 
PROGRAM MAY BEHAVE UNPRE)lCTABLY~ W~EN THIsaAPPtNS THE 
USER MUST RETRACE T~E PROGRAM STEPS '0 RESOLVE WHERE THE 
ERROR OCOURR!;O. THE rOLL,OW I N~ 1 'EMS SHOU,L.O BE CONS I OEREQ C' 
AND MAVBEO~ use: W~e:N R£TRAQING AF'AIL.URE OF' TH1~ NATURf!, . 

i. HA~T THE PROGRAM (,r NEO;SSARY) 
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EXAMINE RELR~ 
4DDRESS RELR1 (100~) CONTAINS THE UNAELOCATEO VALUE or 
THE Pc or THE LAST TEST THAT WAS SUCCESSFULLY EXtCUTtO. 

EXAMINE fACTOR 
ADDRESS FACTOR (1004) CO~TAINS THE RELOCATION fACTOR; 

4, EXAMINE ALL LOCATIONS STARTING WITH T:E ADDRESS 
SPECIFIED IN R1/Rl1CI' PSW BIT11 =0/1) COMPARXNG THEIR 
eONTENTS WITH THE CONTENTS OF THE C9RRESPONOING 
UNRELOCATED CODE (SPECIFIEb IN 1006) AS SHOWN IN THE 
LISTING, EXAMINE ANJ COMPARE UNTIL EITHER A DIFFERENCE 
!N INSTRUCT10N (1,[" T~E ERROR) OR THE NEX' 'SCOPE' IS 
S[EN~ 

IF THE PROGRAM TRAPS AND HALTS AT A TRAP/INTERRUPT V[CTQR+2 
(NOTEI THE PDP~11/45 wI~L DISPLAy THE ADDRESS or THE HA~T+2 
t,E:. A FALSE TRAP TO , WI~L DISPLAY 1~)~ 

1A~ EXAMINE THE STACK (R6) 

THE TOP WORO ON THE STACK CONTAINS TWE PC AT THE TIME OF 
THE TRAP~ IF THE PC IS GREA'ER THAN 20000, THEN 

2A~ EXAMINE ~OCATION 10~2 (FACTOR) 

THIS LOCATION CONTA1~S THE PROGRAM RELOCATION fACTOR 
WHICH, WHEN SUBTRA;TED FROM THE Pc GIVES T~E PC OF THE 
ORIGINAL CODE, 

SUBROUTINE ABSTRACTS 

6~! SCopEA 
THE SCOPEA ROUTINE IS ENtE~EO By THE SCO~E (EMT) INSTRUCTION 
AND IS EXECUTED AT THE START or EACH SUBTEST. THE ROUTIN~ 
MONITORS SW14, SW11 AND SW 8 AND TAKES APPROPRIAlt ACTION~ 
ALSO, THIS ROUTINE STORES IN R1/Rl1 THE rlRST AODRtSS OF THE 
SURTEST BEtNG ENTERED. 

6~2 ERROR 
THE ERROR ROUTINE IS E~T~RED By 'HE HLT (TRAP) (NSTRUCTION, 
AND IS EXECUTED WHEN A ~REDICTABLE ERROR IS DETEcTED, THIS 
ROUTINE MONITORS SW15, S~13. AND SW10. 

RELOC 
THE RELoe ROUTINE IS ENTERED By A HOV RE~OC,PC 
INSTRUCTIO~~ 'HIS ROJTINE RELOCATES THE PROGRAM ooot 
THRoUGHOUT MEMORY, AND 'JUMPSt To THE RElOCATED COot APTER 
IT HAS BEEN MOVED ~UCCES$fULLY. IF THE CODE CANNOT BE 
RELOCA1ED (BECUASE OF INSUFFlttENT MEMORV) THE ROUTINE 
~JUMPS' TO T~E NtXT· SECTION or UNRELOCATED P~OGRAM COOE~ 
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THE CODE MOVED IS ~ESS T~AN ,K (4~~0) ByTES}~. AT THE START 
AND END OF EACH S£CT10~ or CODE '0 BE MOVED AHE I StOllON or 
CODE WHICH ESTAB~ISHES l~E fIRST ADDRESS Of THE CODE TO BE 
MOVED, AND SETS A SCOP~ ~OINrER (Rl/Rll) AND, 4~%O A SECTION 
WHIC~ ESTABLISHES THE ~~ST ACORESS AND IJUM~SI TO THE 
RELOCATION (REkOC) ROJTIN~. EACH SECTION Qr CODE IS 
IDENTIfIED AS SHOWN BE~OWI 

i0B0~0000~000~fIRST ADDRESS TO BE RE~OCA'ED~0000000~ 

CODE TO 8E MOVE~ AN) EXECUTED 

i0000~0000B000LASt ADDRESS OF CodE TO BE RELOCATED ~000000B 

THE,RELoe RoUTINE DOES NOT RELOCATE PROGRAM COO~ INTO THE 
LAST le0~(a, BYTES or ME~ORY. THUS PRESERVING TH! LOADERS. 

6~A END 
THIS ROUTI~E 15 ENTERED AT T~E COMPLETION Of EACH PASS IT 
SETs UP (LOADS NEW PROctSSOR STITUS) fOR THE NE~T PASS, AND 
PRINTS THE PASS COUNT. 

ICNT=XXXX 

'~0 MISCELLANEOUS 

'~l EXECUTION TIME 
THE EXECUTION TIME IS ~IGHLY VARIABLE· (DEPENDENT ON 
PROCESSOR, TYPE OF ME~O~Y, AND AMOUNT or MEMORY), HOWEVER. 
WHE~ THE PROGRAM IS RUNNING SUCCESSPULLY THERE IS A 
NOTICEABLE lfLICKER' OlsP~A'ED IN THE CONSOLE LIGHT PATTERN 
THE (fLICKERl WILL DIM W~EN tTl BIT TRAP PASSES (EVERY ODD 
PASS) ARE RUNNING, THE PROGRAM SHOULD BE RUN POR A M1NIMUM 
OFI 

2 PASSES lCNT=2 11/~5 OR 11/2~ 
SOME TYPICAL TIMES FOLLQ~, 

8~0 PROGRAM OESCRIPTlON 
THE PROGRAM IS oIVID~D INTO rOUR SEcTIONS Or POSITION 
INDEPENDENT RE~OCATA9LE TEST CODE. EACH SECTION IS 
APPROXIMATELY 1K WORDS L?NG, (EXCEPT SECTION A)~ 

SECTION 0 THIS SECTION rEST 'HE UNARY INST!UCTION SET 
EXECUTING EA:H UNARY INSTRUCTION IN EACH ADDRESS 
MODE (EXCLUDING UNARY INSTRUCTIONS USING ADDRESS 
MODE 7). 

SECTION 1 THIS SEcTION TESTS THE UNARY INSTRUC'IONS USING 
ADDRESS MODE 7 AND BINARYS IN A~L ADDRESS MoDES 
(ExCLUDING 81NA Ry SyTEOPS USING ADDR~SSMOOE 7)~ 

SECTION 2 THIS SECTION TEST BINARY BYTE OPS USING ADDRESS 
MODE 7, JMP. JSR AND PROGRAM TRAP ClOT, TRAP AND 

c 

c 
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EMT) INSTRUPTIONS, 

FOLLOWING S~CTION 2 IS A ROUTINE. TO ASCERTAIN 
WHICH CP TH~ PROGRAM IS RUNNING ON~ THE RESULTS 
ARE USED BY TH£FOLCOWING CODE TO CHECK THE 
ADDITIONAL INSTRUCTIONS/PEATURES OF THE 11/40 AND 
11/4,.· . 

THIS StCT10N CHECKS THAT EACH aI? IN THE 
PROCESSOR STAT~S WORD (PSW) CAN BE SET CLEARED, 
RESERVED IN~T~UCT!ON. AND ODD ADDRESS TRAPS. 

rOLLOWING SECTION 3 ARE TWO ~OUT!NES TO CHECK THE TELETYPE 
PRINTER LOGlC AND A ROUTINE TO START THE KW11~L LINE CLOCK~ 
IF THE KW11=~ IS AVAILA8~E T~E PRIORITY ARBITRATIoN LOGIC IS 
TESTED, 

AfTER EACH INDIVIDUAL ~E:T10N HAS BEEN EXECUTED THE "RE~OC" 
ROUT!NE WILL ReLOCATE THE SECTtON THROUGHOUT A~L MEMORy UP 
TO 26K, WHEN THE SECTIO~ ~AS BEEN RELOCATED AND EXECUTED IN 
ALL MEMORY THE "RELOC" ROJT1NE WILL RETURN THE PROGRAM TO 
THE NEXT UNRELOCATEO SECTION, 

RELOCATION AND EXECUTION or AL~ SECTIONS THROUGHOUT ALL 
MEMORY CONSTITUT~S A SlNGL~ PASS. 

UPON COMPLETtO~ Of A ~ASS or THE: PROGRAM 'HE PROGRAM 
RESTARTS USlNG A NEW PROC~SSOR STAtus DEPENDING ON THE TYPE 
or PROCESSOR ANO THE PASS COUNT~ 

STACK POINTER 
THE STACK POINTER IS SET AT 500~ 
NOTE' lr fHE PROGRA~ IS RUNNING IN EITHER USER OR 
SUPERVISOR MODE (NOT APPLICABLE IF 11/2~ OR 11/~5) THE 
USER/SUPERVISOR STACK POINTER· IS SEt TO 500 AND THE KERNEL. 
STAbM POINTER IS SET TO 600, T~E KERNEL STACK POINTER IS 
USED ONLY rOR THE SCOPE, HLT, TTY, AND KWlleL elf AVAlLABLE 
TRAP/INT~RUpT ROUTINES. 

POWER F'AILURE 
A POWER FAIL. SERVICE ROUTl~E IS !NCORPORATED IN TH~ TeST~ 
WHEN UStNG 'H!S PROGRAM T~E POWER SHOULO BE TURNED OFF WHEN 
RUNNING TO CHECK THE POWER rAIL ~OGIC. WHEN THE POWER rAlLS 
THE PROGRAM WILL TYPE. 

POWER PAIlE.O 
AND RESTART THE PROGRA~ 4T THE BEGINNING~ (STAR') 

USER DEFINED RE,L.OCATION ~:lMl!S 
THE PROGRAM WtL~ RtQ~~ST A LOWER ANO UPPER ~IMIT rOR 
REL DCAT I ON. THE LIM', T S' MYST BE BETWEE:N 22l0"" AND 157776', 
THE PROGRAM ~ILL EX~Cure: IN THE ~OWE~ 4K (0e17716) AND THE 
LIMt'S SPECIPl£O~ 
THE STARTING AOO~e:SS IS 2"4~ 
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TO RETAIN PReVIOUS~V SPEC1'I~O LIMI'S START AT 2t~. 
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rRONT ENO 
Di!QKCD 

~.'UI 
UUe1 
Blaen 
BaSIU 
~I8U4 
m~ •• n 
~UI86 
~IBS07 
~I8UI 
~8Bn1 
~.elU 
~ue03 
~80U1 
013805 

01'ee1 
~le8U 
0eel~4 
01WI18 
Bun8 
000340 
0103;8 
01B2U 

0uaS4 
.801n 

. 018814 
0~0.14 

~U814 
000821 
000824 
~.ea38 
010034 
000864 
000101 
0U241 
~la244 
9~U51 

177776 
177774 
177772 

177771 
177546 
177561 
177562 
177564 
171566 
177572 
177578 
177571 
177514 
177516 

180011 
~4aeU 
0201U 
B814U 
~U1U 

~10214 012661 8.eeu 
001220 0~U46 
"10222 aU446 

,NLIST SEQ,MD,MC 
,~IST Mt 
,AlS 
,T I T~E rRDNT ~ND 

ICONTAINS OErlNITICNS, REGISTER ASSIGNHE~T' iNO MAaRO GA~~I 

IGENERA~ R~GISTER aSSIGNMENTS 
RhllS 
R~ill1 
Rbll2 
R30n 
R4ioll4 
R5io'" 
SPilII6 
PCd7 
R18'U 
AU_U 
RUon 
Ru.n 
R1 .. 14 
AU.X5 

J SfA TUS REG I STER I 'SW I a IT 
Cd 
v.! 
I •• 
NUl 
hU 
PRH1.34e 
PRH6.3U 
PRH4!2Ie 

IVECTOR ADORESSES 
[RRVEc •• 
RESYEC.U 
TBITVEC'14 
'RTYEC.14 
BPTY[CU4 
ICTYEC_28 
P;VEC,24 
EMTVECt38 
TRaPVEc.34 
TPVEC,64 
~KVECUez 
p IRVEC.241 
rPEVEc.244 
HHVEC.Z'. 

'RE~ ISTER ADDRESSES 
psw. 1n716 
S~R- 1H774 
~ IRQ. 171772 

UBREAK~ t7177, 
~KS- 17"46 
TKS. 17".' 
TKS- 17!562 
TPI_ 17,,.4 
TPU H750& 
SRI- 17"7~ 
SWR. 1n,7, 
QISP~AY·17!57' 
~PS- 17U1~ 
~PB- 17"U 

I M I SCt~~~m~:,ml~SS I ;NMENTS 

B"~4'40U~ 
BnU,UUa 
eIU'4U 
B1f6UBI 

'INSTRUCTiON £QUATI' 
~~hTRAP 
SCOPhEMT 

,1218 
MOV 
MO·V 
MOV 

JADDRESS 0' STATUS RtGJSTER 
,ADDRESS Dr STACK ~IMI' REG I ITER 
JADDRESS 0' PROGRAM INTERRUPT /lEQUEST 



'''itNT ENO 
DI,KeD 

1S1 

HOV 
HOV 
HOV 
MOV 
MOV • 

,RETURN 
,gONU tNI _nURN ADDRtlS 

119618 ,UU 

••• 61S m12731 •• 8621 •••• a4 ~~e~fR '~Ab SUSR~~~~~~.prY~c 
•• 11616 usa'l MA~T 

,POWtR UP SUBROUTINE 
••• 621 012737 1111.61. • ••• ~4 PUPi MOy IPDwN."prvtc ,RESTORE POWER rAI~ TRAP TO 'OwER 

'COWN RQUIAE ABOVE 
e80626 
.10632 
0.e63. 
0i1B636 
InU2 
U164. 
BIB651 
1.0652 

V7772 

nnn 
eeU66 

1$1 2S 

'$.£T STAOK ptR 

IKILL TIME 

,PRI~T MESUGE BE~ININ~ AT rOL~OWI.N~ AORS 

HOV 
QLR 
,WORD 
INC 
SHE 
JS~ 

"'AlL 
~.HP "'START jRESURT TEST 

Ulln6 .1'815 147521 • 42n', prAILi ',A8CU (U><U>' POWER .rAIL~Dj <U>C1I) 
.8.664 ~2B122 04"86' 14U11 . 
~1'612 0421.5 015.1' •• , 

n87.1 

nl 

BCS 
Mav 
~LR 
HOV 
NOP 
RTl 

1$ 
ISP),R~ 
USRRVEC.2 
RHCSP) 

'RONT END 
D~QKcD 

MACY11 211"') ~9.~U~.74 11141 PAGE 4 

a.'776 
.• 8e716 ...... 

• "lnl .heu ... u. 
"1"12 au.u 
meuu ~80.'. 
BaUI6 •• liau 

"'{aU 0 ••••• 
.8\:Z12 '.' .. 1 811014 ""."1 

'CONTAINS PASS COUNT 
,CONTAINS 'I~~S COUNT IN 000 BYTE 
,ANQ rIL~E~ ~HARACTER IN EVEN ByrE 
'CONTAINS RE'OCATION ,.eTOR 

rROH PC TO GP Pc or OR IQ I NA~ CODE 
'CONTAINS RE~oeATED Ri ITHf R1 or THE 
'ORIGINA~ eODt MOV~OI . 

PRSTADI ,WORD • 'CONTAINS rIRS' AORS or coot TO BE MOVED 
,rRSTMEMI,WORD • 'CONTAIN, ~OWE~ RE~OCA'ION BOUNDARY ADORES, 

IlR PORXOR .8RANCH To XGR TESTER cOOE 
,SliOPE I~.M·') SERVI;t ROUTINE . 
,TillS /loUTiNl ALLOWS THE sYaTEST TO BE CONUWOUSLY ~Oo'tD, ITERATED 
fcoR NOT I'ERATEDI liE' ORE IlEGINNING NE~T sanEST 

el.l" ~17716 

SCOPU. NOP 
.1' 
BEO 
BIS 

8 ••• 8. ~17'7' 2si 'I' atQ 
SCOPEBi MOV 

HOV 
eUB 
BU 
eu 

177", ~n77e MOya 
nl RTI 

.,4... 177'7. SCOPEe, Qlt 
aNe 
DEc 

SCePEo. 4, 
SNE 

e.e84, l~~7.6 SCOPE" MOV 
SCOPE! I MOV 

IR 

I.WASRt~l.fE. SET 81T SET ON TRAP 
,.,RANCH r N~T , 
I~ETAIN [CISTER SEt 
'OH~CK SiT 14 tCONTINUQUS ~OOPI , 

~ttURN ADORns 

iRl~.l CONTAINS UNRELOCATED Rl 
'DP~l/4' MICRO BREAK REG' 

,LOAD H I ~RO BReAK REG WITH SA .. , 
IRtrURN '0 SOSfEST 
.SUITtST l'ERA'ION DES1R!D' 
'SRANCM Ip ·NO ITER.'IO~ aEIIREO' 
'OEcREMENT SOatEsT ,TERATION COUNT 
'CONTAINS SUITEST IT~RATION COUNT 

'.R~$ET I tERA' I ON COUNT 
• QET ACO.'SS 0' NEXT TEST 

o 

o 

c 



PRONT ENO MA CY l1 2"~55) ~9.JU~.7~ 11 t.Z ~AGE 
D~QKCO 

~a1202 101011 BHI 4$ 
~~12~4 ~~2n2 151 MOV C·R~I·,CR2)~ ,~rIoOC.TE 'ROGRAM CODE 
0~U06 02un ~M~ RI,R~ ,CMtCK If aONE 
~a't210 ~I1J7' SN£ tS 
001212 024142 2s1 CM~ o(RZ),.(R21 ,CMECK T~A' eo DE WAS RELOCATED 

( Ul.214 0n4~1 SEQ , .. , PRO~tA~9 
001216 UH0B ~L' 'ERHORI eOOE NOT RfLOCAT~O PAO'ERLY 
~01220 020005 eMP RBjR' ,eMtCK I' 'INISHEO CMEOKINS 
~h222 ~01J7J SNE U 
~01224 010207 ~:l MOV R2jPC ,GO EXeCUT! U~OCATtO 000£ 
00l.226 011707 MOV cPI;, ,PC ,RETURN fo NU S~CTl ON or CODr 
001230 0~01U RE PC. B ,CONHI Nt PC 0' NEKT nCT! ON or COOt 

:mmEM66 PRINT 4SCH M£SS~GE, MESSAGE MUS; ?E~MINAT£ WITH ~ • BYTE', 
~~1Z32 ~U0A6 Rei.C) ,SAVE ~e ON H~ STACK 
~~i23A 017600 000UZ HOV nCSP),R0 ,G[T H!sU~£ AODR£SS 
~012~0 ~62'766 000002 enll02 ADO n,2CSP) ,ADJUST ~£TUlN PC 

~h246 1120~6 ui MOVB CR01·,·CSPI 'PUS~ eMU ON THE STACK 
~0i25~ 01U0J BNr 2S .BRANCH Ir NOT TERMINA'O~ 
0~1252 005726 15T CSP). ,POP TtR~INATOR OfP THE STACK 
301254 01260a MOV CS~).,R0 ,RESTORE R3 
~01256 ~~0207 RTS PC ,RqURN 

001260 ~04761 0U026 251 JSR PCi'S ,TYPE CHARACUR 
~01264 122726 U01112 35i CMP8 U2, CSP). ,CHECK I' CH4R WAS • ~INE rEED 
001270 0~1366 BNF. 15 ,BRANCM " NOT LINE rEED 

00i272 016746 177504 MOV Srn.I.S,.CSP) 'GF ' Of 'I~~£RS REQU~R£D ApT~R 
,~ NE nED AND FILL R MARACTE 

m01276 1~5366 000001 4S1 OEca IISP) 'OtC~EMENT nL~[NS COUNT 
~ZlJ02 ~02770 BLf 3S 'BRANC~ I.r NO MORt PILLERS NEEDED 
~Z1304 ~1'767 eB0002 JSR PC," ,TYPE PILLER C~ARACT[R 
~0tJ1~ 30~772 SR 4$ 

~31J12 105737 177564 55i Tsrs UTPS ,WAIT rO~ OU'PUT DEY I CE 
·~1J16 100J75 apt; . ~~ ,TO SECOME RrAby 

( 
~01J2~ 116637 000002 ~71566 Mova 2(~P) ,UTPS ,TYPE CH4RAc'EA 
~~1326 0002~7 RTS PC 

"~00U NUI.L. a 0 
'ROuTlNE TO PLACE 'sCII yA~U[ or AN ADDRESS INTO 'DORiSS MESsAGE 

001J30 SfORMa, 
~3133~ ~a47~7 176660 JSN :mm~R4 ,GO SAVE REG IS'ERS ON 'HE STACK 
~01334 ~127M4 00t662 MOV , AODRESS W~E~E nc II VALUES ARE STORED 
~01340 005003 OLR RJ ,WORKING a INOEX R!QISfER 
001342 010201 MOV R2iRl ,SAH 
~01344 ~06J02 lSi ASL R2 .rlRsT OIGTT TO R3 
"~1346 006103 RO~ RJ 
0~lJ5~ al2?U nen6 MOV .6iRZ .oll!n COUNT 
~01354 0U434 SR 31 ,PRINT nRST DIGIT 
~01356 ~06302 2S1 ASL. R2 
·~1360 ~~610J ROL. R3 
~01362 0~5301 DEC R1 

(' 
PRQNT ENO MACYll 21("5) 19.JUL.74 11 140 PAGE 6 
OlQKCD 

'a~ 364 001374 SNE 21 
"01366 012701 000003 3s1 MOV _3iRl ,01.IT S~IFT COUNT 
~~iJ12 116324 001652 Mova 0IGTA813',(4)+ ,LOAD OICIT INTO MESSAGE 
001316 005003 CL,R R3 ,.CLEAR INOEX 
~01430 305300 CEC RI 'OEC DIGIT COUNT 
001402 0~1365 BNt 25 
00i 434 304761 116630 JSR PC;SRESTR .RESTORE REGfSfERS rROM IT ACK 
031410 ~03207 RU PC ,RETURN 

( , ERROR SERV I CE C~;u5~ BY TRAP CMLT) ;NsuueT~ON 
301412 3B5737 17"70 ERROR. TST ,~AL. ON EAR R' 
301416 100102 BPI. ,.' 
001420 010000 HA~T ,.RROA PO fS T~E TOP NQRO 
~~1422 ~0el~2 RT! ION THE ST1C~ 
~01424 032737 020a30 17'57e BIT .2e1U, ,#$WR ,PRINT OUT DESIRED' 
~01432 ~0U73 BNf 15 ,BRANCH Ir NO PRINTOUT 
~e1434 ~11627 MOV ISP),CPC,. ,SAVE PC 
m01436 ~~00@0 11SI ,WORD e 'CONTAIN, UYEO PC 
~a144~ ~16627 000002 MOV ~ISP), (PC)' ,GET $TA US ON TR4P 
~01444 ~S00U 12SI , WORD J .CONTAINS ST.rUe C'SWI AT UHE or TRAP 
M01446 0~4767 17"42 JSR PC'SUVR ,GO SA VE REG I S'ERS ON THE STAC~ 
~01452 U~702 00ue. ~OV UlCNT,R2 ,GET PUS eOYN' 
001456 m~4767 1776~6 JSR pchrORM0 ,GO TO rORMA' ROUTINE 
001462 016767 000176 ua2~2 MOV OIQIThi,PASSES ,,,OAO nelf VA~un 
~al.470 016767 eU172 IU2U MOV OI!!Uh4, PASSEh2 
U1476 004767 171'30 JSR pc, ,PRINT ,PRINT MUSA$E aEGININQ AT POL~OHING AoRS 
0~1502 3U672 PASeNT 
001504 016702 177726 MOV as,RZ 'GET PC or ERROR cA~" 
~lt513 ~05?42 fS' _jR2) ,grCRE"ENT PC '0 Mr 
0~1512 304167 17101~ JSR PQ,srORM0 ,~O TO FORHA' ROUT Ne 
U1516 004167 17"U JSA PC"PRINT 'P~INT MUIUE no NIN; • T fO~LOWING AORS 
0~1 522 001101 ~RRPC 
U1'24 3~4767 11"U JSR pc; ,PRINT ,PRINT M[SSA~E StQINING AT rOL~OWING lORS 
~01530 301662 DICPS 
"01532 004167 171414 JSR PCi,PRINT 'P~INT MESSA~E StG1NINQ AT 'OL~OWJNG A~RS 
~01'36 0~1114 nHUS 
0~154a 0167U 171700 MOV US,Ri ,GET shus A' tIME OF ~RROR 
0at'44 984767 17"U JS~ PCisrORM0 ,GO TO fORHA' ROUT! N~ 
001550 ~~4761 1714'6 JSR pc" PRINT ,PRINT MESSA!. BEGININQ AT fOLLOWING ADRB 
30t55. 001662 DIOITS 
~01556 0U702 177~'4 MOV 111/ Ra 'G[T ,e Of tRROR 

(~ 
001562 a25742 TSf .(~a) 
001564 0~57J7 nUB4 Tn UQAcrOR 
011570 001412 SEQ U! 
~0!'72 163732 anU4 SUS "'ACTOM,RI ,rORM 'C 0' eRfGI~4L CODE 
~el576 014767 171'20 JSR PCU r ORM3 ,QO TO rOR"A' ~OUTINE 
~01602 ~14761 177424 JSR PC,,'RINT ,PRINT MES'AGE 8E~ININ' AT ,aL~oWING AQRS 
m~1606 3~1721 [RAPOe 
0Z!610 eBA761 171416 JSR PQ;, PRINT iPR I NT MESSAGE BEGfNIN8 AT rOL~OWING AORS 
001614 08166:< OIGITS 
~0l.616 11" 
~0!:616 084761 17 .. 16 JSR PCjSAEITR 'RESTORE R£GfS'ERS 'RgM lTACK 
~01622 032737 0'~0U 1,71H0 151 SI' t2~U,,,SWR ,RrNe BE~L ON ERROR 
311630 ee140J SEQ n 



'RONT ENa 
OIlQKCD 

MAOVl1 2'e·'" 19.J~l..o74 1114e PAGE 7 

~e!6~1 e14767. 177374 ~S" POi ,PAINT ,PAINT "ESIASE BEGININO AT 'O~&;OWI ~G .oRI 
,e1636 elll,., BE~~ 
UlUI '''737 1'"'' asl T.S' .nWA IHA~T Af'tE" 'RINT OUT 
.e;:644 ua8l1 8P~ ,*0 
'Bl646 eelleU HA~T 

C aeusa el8882 ATI 

0III~U2 IDm'TABEE 
e~u .. 01 BI-' 

011U'4 0U4U "2$ 
eeh" n24U "., 
a.U60 B~3466 "0' 
eeU62 nee .. neuI '~18.' OI~ITSI ,Ason ·eaeeae • 
U167, nlUI 
U~672 '''eu PAseNTi ·,AaCII <l'><U) 
el1,74 14444, U71U ntu4 ,ASCII I .~CNn' 
U1702 lUlU InUII lie I'IASSESI ,Aseu "~III 
0e;7.' e4, 14t'2. " .. 15 [RAPCI ,Asen , ~c·; 
•• 1714 nU2. n'a1 II. STlTUSI ,Asen I P~W" 
001121 121 U8U~ '.U22 £RRPCII ,Alon 'PC Rt~OCA'[D FROM' 
011726 04'514 048'83 ,un. 
U1734 02eU4 UU86 ,HU7 
~h742 .Ieue 
"1744 U51U III. $CRLPi ,AScn <~')<U> 
U!:?4? U7 ee. ~EL:L' ,ASen (7) 

~ei7'Z ,EVEN 

IROUTINE TO GET TYPED OCTA~ ADDRESS AND eQNYERT TO OCUL~ CALL' 
I J$R R5jRECD 
I ,WORD , 'CONVERTED DATA IS PLADEO HEA[ 

Ut75a ~U144 REeD' MOV R~j.($PI I$AV[ RI ON 'HE STACK 
~n7'4 ~e5.15 CLR lA" 'CLEAR O~D Dln un', U57H 17',., lSi TSTS UTK$ ,WAIT ro OSER TO TYPE CHARACTER 
U~762 uu" BPL lS 
un64 U37U 177'U MOye "'Ke,RI llin CHARACTER 
gli770 04278' 0.121. SIC n~',AI ,$TRIP HS8 
0B1774 1227mB U.177 OMPB un,AI ICHECK Ir AutOUT 
012UI e";ln BNt 2$ IBRANCH IF NOT RueOUT 
UU0a U2737 UI~H 17"~6 Mova II \.'*TPB IT¥P£ , 
0e2UI 080241 OLe :;~m m;v 'VPtD ~HARAcm g82U2 0.6115 RCR eR'l 
g12014 01621' ASR eR', ,OUT 0' OA fA WORO 
012016 016215 ASR IR" 
~~2B20 .'1'" SR 1$ 100 WAIT raR NEXT CHARACTER 

~12e22 lU837 117~66 2s1 MOVB 1'10;",'8 IECHo CH4RAC'ER TYPED 
~82026 1227U nul' CMPB 'l',Ra ,CHECK I' CARRIAG~ RETURN 
012032 Beun SNE 35 IBRANCH IF NeT CARRIAGE ~ETURN 
U2834 ~e4767 1?7~72 JSR PCo,PRINT ,PRINT MESSAGE SEGININO AT FOL~OWING ADRS 
012041 081744 ICR~r 
~12a42 U572' Tn IR". ISTEP RE'URN ADDRESS 
~eU44 BU2'" "TS R' ,RETURN 

~e2046 ~427'" 17177. 3$\ alc 'U717B,RB 'STRIP NON;Es~tNTIA~ BITS 

t1 

"-j 
FRONT END MACHi 27(655) lhJULoH 11141 PAGE 8 
DZQKCO 

012052 0B63~5 m IR§I :~~~;T ~.ST CHARACTER 3 P~.C£S emu,. slUU eR~, 
0021'6 0B63U AS~ IA" 
012160 A'~8U SIS AI,IR" ,ANe INStRT ~EW CHARACTER 
UII62 08",n 81'1 11 I WA I T rOR NUT CHARACTER 

~e2064 080112 ATI I'RETURN r--' 
~\ 

/ 



( 

Dl~KC.C 9ASIC 11 rlMI~' INSTRUCTIO~ EXER~ 
CiQKCO 

0a2~66 00'031 177776 
302072 ~05000 
~02074 ~U0~~ 
0U0H ~0'002 
~02U0 0050U 
~~2102 ~0'0U 
~02104 005B05 
~02106 ~12706 010600 

~02112 012737 U2132 na0~~ 
~0212a ~0503' 000006 
~~212~ 3050~0 
00~126 ~05720 
m02130 000716 
002132 162100 000002 
002136 010027 
00214~ 0e00~e 
~02142 162737 ~040U a0~140 
002150 [l12731 020U0 10U12 
002156 ~00422 
00216~ 
~02160 004767 177046 
002164 ~16"4 
002166 004567 177560 
~02172 0000~0 
-02174 ~16737 177772 10~n2 
~022~2 004767 117024 
M02206 ~16611 
002210 304567 17"36 
~~2214 ~0~0~0 
302216 "16737 171772 ~B~140 

~02224 ~~5037 S0USB 
~~2230 M12737 000U6 00~004 
~02236 3127~6 000500 
~02242 "13737 nU0S 177570 
~02250 012737 00U16 In0~0 
~02256 "12737 001412 ~U034 
~02264 ~12737 000200 10U~6 

~02272 

"02274 
"02276 
"02302 
~023~4 
~02313 
~~23H 

"02316 
~~2S20 

r107~0 
~05740 
010037 
~U7n 
1627~0 
010031 
~107~1 

0010U 

002304 
00U04 

STlRn 

I T1T~E 

CL.~ 
c~~ 
CL.~ 
CL.~ 
C~A 
C~R 
CL.A 
~OV 

,'P$H 
RI 
R1 
R2 
R~ 
R4 
R' 
tK'TR,SP 

'ROUTINE TO 
MOV 
C~R 
C~R 
TST 
9R 
SUB 
MOV 

DETERMINE ~AST MEMORV ADDRESS 
HS,uERRVtC 

~nHEM' ,WORD 
SUB 
MOV 
SR 

snRT1' 

Ui 

2si 

JSR 
MSG1 
JS_ 
, WORD 
MOV 
JSR 
HSG2 
JSR 
, WORD 
~ov 

SURU' CL.R 
START2' MOV 

~OV 

MOV 
HOV 
MOV 
MOV 

, 80UUS0088U 
RE~8' MOV 

Tst 
MOV 
MOV 
SUB 
MOV 
MOV 

'CHECK SR ANCH 
CCC 
8es 

U~RRVEC.2 
R0 
(RS,. 
.-i#, 
,2i'R0 

,WIL.L. TIME OUTWHEN [NO or MEMOA' 

R0t(PC). ,SEi VA,UE INTO ~¥TMtM 
e ,CONTAINS VA~UE Of L.AST MEMO~' 
'400~"#~STM[M ,SET PROTECTIoN rON ~OAO[RS 

ADDRESS 

.208U ,ufRSTHEM, SET L.OWER BOUNDARY AT U8U 
START3 ,GO TO Sf ART 3 

pc; ,PRINT 

R,;RtCD 

,PRINT MESSAGE B£~ININO AT FO~~OWING AORS 

,QU ~OWER ~IMIT 
,CONTAINS "'EO ~OW£R ~i~1f 
,StT IN ~OWER LIMIT 

~ 
1Si,·rRSTH£M 
PCI,PRINT 

~5iRE:CP 
o 
2$j",STMEM 

,PRINT MESSA~E SEGINING AT 'OL.'OWI~G A~RS-

'liE! UPPER .IHIT 
,CONTAINS OPPER ~IMiT 

UICNT le,tAR phs OOUNT 
'E~RVEc.21"ERRVEC . iSET ERROR TAA' to HAL' AT 6 
nIKPTR,SP ,StT StAeK PtR 
UfCNT''''DISP~AY'OI§PL.A' PASS COUNT 
'S~OPEA ,.'~MTVEC' SET EMT t SeOPE) TRAP VECTQ~ 
'E~ROR,."RAPV[C i5eT TRAP eHLT) VECTOR 
_2~11"TRA'VEC.2 iPRIORIT, LEV~~ 4 ON TRAP 

fI RST AODRESS 
peiR0 
.( ~~, 
R~~"fRSTAO 
PC.RB 
#, ,R~ 
R~iUf'ACTOR 
PCiR1 

I NSTRuen ONS 

CC0 

TO '~E~e~gcATED 00BUBSU 
,R0 CONTA I NS T~E ADDRESS or R£~0 
,UVE 
I qq CUR~ENT PC 
,SUBTRAct Rt~oeATION FACTOR 
,SAVE AE~ceATION 'AC'O~ 
,SET NEW SCOPE PTR 

,cc's~~e~0 
,SAME .s S~O 

O~QKC.C BASIC 11 fAHI~' INSTRUCT 10' EXER, 
DiQKCD 

"02322 102406 
"02324 001405 
"02326 100404 
002330 ['02403 
0.02332 ~034"2 
0.02334 a14~1 
~02336 10U~l 
~0?340 1044~0 

~02342 ~0~270 
002344 100003 
0~2346 0020~2 
00235~ 003001 
~02J52 ~02401 
~02354 1044~0 

~02J56 300262 
002360 102003 
~02362 002402 
~02364 003401 
002366 002001 
~02J10 104400 

002312 000261 
302314 UJna 
002376 U101i 
002400 003001 
002402 U44U 

002404 000264 
002406 00100~ 
002410 013en 
002412 101001 
002414 eU401 
002416 104400 
002420 U40m1 

~02422 
002424 
002426 
002430 
U2432 
002434 
002436 
002440 
WW2442 

~10277 
~U244 

m"0~S 
1S3484 
uun 
nun 
1U401 
0e34e~ 
1~440m 

&VS 
BEQ 
BMI 
B~ T 
8~e 
B~OS 
BH! 

CC~ 
ce· 
CC~ 
CC0 
cc~ 
CC1; 

t·~ 
CC~I w.T 

'CONTI NUE 
SEN 
SPL. 
BGt 
BG' 
BL.T 

CCt 
CC~ 
CC~ 
,_4 

ce{, H~T 

I CONY I NUf 
Stv 
Bve ce2 
a\. T COg 
BL.~ COg 
aGE ,H 

CCtl H~' 

,CONTINUE 
SEc 
eeO CC~ 
aMI CC2 
BGT ,+4 

CC3' HL.' 

'CONTINUE 
SE! 
BNf CC4 
eGT cc1 
BHI eel 
B~r ,.4 

CC41 HL' 

'T~ST 
IC~R 

scoPt 
UNARV 

~~ 
seo 
CI.! 
CI.R 
acs 
eva 
eN~ 
BMI 
ai.f 
HL.' 

see 

CaNe I HON eoou 

,ONE or 'HI Aal)VE 8RANeHES FAILEO 

'ERRORI ON! or THE ABOVE BRANCHES 'AfLgo 



OiQKCIIC USIC U PAHI~V INSTRUCTION £X~R; MAeva 2''''') 19iJU~.74 U14, .Ut u 
OIQKCD 

e82446 ua~H m / RUB .• cel SiI'~le e824'1 88'711 RIJ 
8124'2 UUU BC8· TaU 
.12454 1824U BYI TUe 
U24" UUu aNt TUe 

0 U24U UII411t aHI TSU 
0112462 Ut4U aLOI .. ~ 
082464 U44U TS'II H~' ItRHORI INCOU~CT ceil ArTER TIT 

el2466 ua!" Cee 
BU47. aluu .SUISEY 
el2412 U5UI COM RI 'RI •• ~.ceIS·UI~ 
ell2414 U3804 ace COMe 
01241, Ua4U BVS cOMe 
8e2'011 081412 au COHI 
en,e2 llBIU BP~ COMI 
BI2'U 0112401 BLf 1'·4 
eS2'U uHee COMel H~' ,ERRORI INCORRECT CC' S APTER COH 

082'10 U8261 see 
002512 "'501 ADC RII I Rn·.leu.icc, S-01U 
902514 1I3e03 Bce AOC. 
BU5H 182402 evs 40l1e 
002520 0Bin~ BN£ ADQe 
082522 ell~Ut BGE , .. 
me2524 U44U ADell MLT I~RRORI I NeO~R~CT eel S ArTER AOC 

U2526 ne261 SEe 
U253a 086ue RDR Rg IRm.uelu;ccIS.UU 
U2532 1113404 ~cs Ro~e 
U2534 uue3 BVe R02e 
U2536 U14B2 SEQ RCRe 
082540 ueeel 8~~ Ro~e 
902542 eueet BGT I·~ 082544 U44U RORel HLt 'ERRORI INCORRECT ec's ArTER ROR 
11825.6 000277 SCC 
U2"0 000242 eLV 
0U"2 ee5ue DEC Ae iR •• e77777. ec' S'Ull 
002554 183104 ace OECII 
BS2556 i82Bn ave 0,2, 
002S60 e0he2 REQ o~ce 
1102562 U040l eMI o,gll en". 013401 aLE ,.' 
11112566 U44U OEee, HLT II;RRORI INCORRECT ee's ArTER DEC 

0B2"m ~U257 cce 
~aU'2 a~6200 INC R0 IRlaunaaicc,soUU 
002'74 103404 BCS INeg 
U2"6 lB2en ave' INca 
BU6BQ 881402 SEQ IN~B 
~a26U laBIal B~~ INca 
11826~4 e030U BGT I +~ 
~S26~6 U440e INCIII H~T JERROR! I NCORRfCT ce' s .rTER I Ne 

D!OKc.e BASIC U YAMII.V INSTRUCTION EXER. MACYl1 ~1(65'1 19.~UI..74 11140 ~AOE 12 
OUKCP 

ee26U 0U277 sea 
U26l2 en242 CI.V 
0U614 005430 NEG R0 IRm·1ze~mllic~'S·1011 
U2616 U3Z0a BCc NEGB 
1102620 U2U2 Bve NE~a 
302622 001401 BEQ NEge 
3U624 082001 BGe .*f 
002626 184400 NEGZI HLT J[RRORI I NeO~RECT ce' S ArTtR NEG 

e0263B 0SZ261 SEc 
002632 00uee ASI. RZ JR8.0a0eu;e~1 SaUU 
n~6~4 U30U Bee AS~0 
002636 U2U~ Bve .S~0 
U2640 uumz BNE AS~0 
002642 leB401 8M! A512 
1102644 U1401 BLes ,. 
022646 UHU AS~IIII H~ T , ~RHORI tNeo_REcr ce's ArT!R AS~ 

002650 086101 RO~ RS ,R0.BB0I1Bl.cs's.a8eB 
082652 183402 BCS AO~e 
002654 083401 a~£ RO.8 
0U656 082Ul BGE •• 4 
U26U UJ44U RO~II' HLt IERRORI INeO~R£CT ce.s ArTER ROL 

U2662 016208 4Sft R8 ,R0 0 0B000B;CCIS o0111 
mB2664 U3eu Bce ASAe 
11112666 U2Be2 Bve As~e 
802610 981101 BN! ASRe 
002612 U2411 BI.' I.' 
082614 UHU Auel H~' I ~RRORI INCOARECT CC'S AFTfR AIR 

082676 383271 sec 
elen" 0856" $Be RI /Re·.l,etHS·Ull 
0027112 1I3e02 ijCC Seee 
U21114 182401 Bve seC8 
1102106 813401 aLE , .. 
882710 184401 sacet HL' ,ERROR I I NCORRfCT CC' S ArTeR SBC 

0112712 U'411 NE~ R0 :~:::::~:;i;~~';::::i 11827H IIlnu SwU R, 
1I1!7U U34U Bel sWMae 

(~~ 11827211 182402 evs SW~SIl 
e12722 UUlIl SNe SWAif 
802724 Zilaie!. SCi ,.e .Y 
11112126 UHU SW18li HL ItRRORI INeO~RECT ce's ArT!R SWAB 
0112730 184'" SCOPE 

IIU7U 11'1'10. 
'C~ECK R~GISTER SE~.CTIQN 

LA RI 
102734 3.11271 see 
11112736 SlUes RO~ All IRllt 
11121411 BUUa MOV R0iR2 
11112142 IIIUla AS!,; Ri ,Reo! 
1112144 euau MOV R2,R3 



( 

( 

C~QKC.C USIC !1 fAHll.V IN5TRUCTIO~ £XER', 
D~QKCD 

~UH6 nun 
ge27,e 01n.~ 

0B27'2 ~eo3l4 
002754 ~104n 
032756 006JU 
~0276a ~ln46 
002762 ~'3416 
002764 ~'3J16 
~02766 353216 
002770 ~'3n6 
~02772 ~22'26 000037 
U2776 00uml 
003300 U44ae 

U~ 
HOY 
AS~ 
MOY 
ASL 
MOY 
BIB 
eu 
81S 
811 
CM~ 
ua 
Ht.T 

RJ 
R~iR4 
A4 
A4,R' 
A' 
R'i·e~p) 
A4iCSP) 
RJHSP) 
R2iCSP) 
R'I esP) 
U1,cSP,. 
, .. 

0030~2 
00~034 
~03010 
003012 
003014 
003316 
~03020 

000257 
1127U 
006UI 
U3776 
~'523' 
001401 
U44U 

THAT 
cce 
Move 
~Ot. 
BCS 
INC 
SEQ 
Ht.T 

AI.t. Bin CAN BE SET 

.~17 ,R, 

~03022 
~03e26 
0e3030 
m03032 
033034 
003036 
003040 
003042 
003044 

~127U 
~05002 
000261 
~06002 
~05J01 
001374 
005U2 
0014e1 
la4400 

003046 012703 lU0U 
~03052 ~062~3 
~03054 U3316 
003056 0052n 
~03060 ~014~1 
~03062 U4400 

003064 112704 111401 
~0307~ 0604~. 
~03a72 103316 
~~307 4 ~05704 
003076 ~014~1 
~031~0 U44~0 

~031~2 ~12705 000n~ 
~03106 006305 
~0311~ 102376 
~03112 0Z630~ 
~03114 103002 
~03116 005705 

lSi 

2s1 

Jsi 

4s1 

55i 

MOV 
CI.R 
SEC 
ROR 
OEO 
BN[ 
COM 
BEQ 
HI.' 

MOV 
AU 
BCC 
INC 
SEQ 
HI. T 

Move 
ADD 
Bce 
TST 
SEQ 
~I.' 

MaY 
'S~ 

:~~ 
BCC 
TST 

Oi!QKC.C 8ASIC 11 FAMll.Y INSTRUCTIO~ EX.R, 
OiaKeD 

~03l20 3014~1 
M03122 U4400 

003124 
003126 
~03130 
~03l32 
~03134 
003136 
0Z314~ 
~03142 
~031H 
~03146 
003150 
003152 
003154 
003156 

003160 
003166 
003170 
U3172 
003114 
~03176 
~032~0 

003202 
003206 
~03212 
~03214 
003216 
003220 
mB3222 
003224 
003232 
003234 
003236 
003240 
003244 
003252 
003256 
U32U 
003264 
003266 
00~270 
003272 
003274 
883276 
0033~0 
9033m2 
~e33U 

~05~~2 
~05102 
0U203 
~0e257 
~06'02 
e06202 
~1U04 
~05J02 
~01J?5 
00520~ 
~010m2 
~052a4 
U1401 
U44U 

~32'n 
~0U'2 
0U14~ 
010627 
0000U 
310727 
eun8 
085267 
0167U 
010001 
010U2 
~10203 
~10304 
010405 
1'2131 
0U5U 
01U21 
mU0U 
016706 
142737 
~2H01 
00180. 
006367 
0alJ'~ 
0U411 
010046 
0101H 
010246 
010346 
~U44$ 
0105H 
U44U 

177772 
111766 

177730 
000340 117716 
117760 

1'1714 

6s1 
BEQ 
HI.T 

'CHECK REGISTER 
CI.R 
COM 
~OV 
CCC 
ROR 
ASA 

711 MOV 
OEC 
sNE 
INc 
BNt 
INC 
ua 

asl HLT 

ni 

2si 

311 

ul 

TRANsrER 
BU 
BNE 
MOV 
MOV 
,WORD 
MOv 
,WORD 

INO 
MOV 
MOV 
MOY 
MaY 
MOV 
MOV 
BISS 
MOv 
MOV 
,HORO 
MOV 
BIDe 
CM' 
aNE 
AS~ 
.NE 
8R 
~OV 
HOV 
MOV 
MOV 
MOV 
MOV 

H~' 

R~ 
15 
Ra 
,.4 

R2 
RI 
2$ 
R2 ," 
UI0UI.RJ 
R3 
3$ 
R3 
,+4 

U17 4U.R4 
R4,R4 
4$ 
R4 
,.4 

_~iR' 
R5 
'Ii 
R5 
6S 
RS 

R2 
R2 
R~iR4 
R2 
7$ 
RJ 
es 
R4 
,.4 

or RE~ISTER 
ua,'.P5W 
7$ 
R~'.CSP) 
SP!CPC'+ 
I 
PCiePC). 
o 
2$ 
2$iRe 
RI,R~ 
RUR2 
RajR~ 
R~iR~ 
R4,'" nu,,*PSw 
R5jSP 
SP,epC)+ 
o 
m:;msw 
4$IR0 
n 
21 
35 
6$ 
R'i_UP) 
R~fOeS~) 
R2 .. U~' 
R~i·e$p, 
R4j.np) 
"".csP) 

,R3.4 

,"4.U 
,R'UI 
,SET 'ITS IE' IN REGISTE~S 
,INTO STACK .D~RESs 

,HERE SE' 
'MI~SING afTls, Rt'AE5eNT 
,INCORREC' REGISTE~ SE~£eTION 

a C~EAREO TN A~~ REG I SfE~S 

'SE] 41.1. BITS eMOVe ExTENDS SIGN) 
(ROH n 4 I THMOUGH ALL BI T 
IPoSITlONS 
j'IN.~ RESUL.' IS -1 

JERROR I 

I SET SHifT COUNT 

,ROTATE i 'HROUGH ALL liT .gs"s 
'DECREMENT S~ I'T COUNT 

,A2 SHOU~O CONh! N .1 

,ERHORI eHEC~ -2 SHOULD ° m 

JERROR I 

,R 40 1 
I HA~ THE Ante' 0' SM I rTt NO A BIT 
,THROUGH 4CL POSITIONS 
,RE5UI. T SHOU~D BE I 

I 112-t.00P COUNT 

JOECREME~T ~OOP ~OUNT 

ICHECK RS 

,CHECK R4 

,GET ;s ~ES 3 
HTC'.',; 



OUKO,C BASIC h n.HI~Y IN$TAUCTlO~ EX,R. Mleyu 
QIOKCD 

27 ""1 19.JU~.74 ~1.148 ~A$t 1~ 

883386 0U7e6 171662 MOV Ui'P ,RE,TOAE S'AOK PTR 
1!B3312 nh01 6S\ MOV C$. ).,R1 IRr'TO~.E aeo't "" 
slnu 114881 11 leQPt 

ITEST UN.ARY' WORD I '$TRVeT IONS US I NO AODRtSS MQbt ~ 

0 0S33U 000411 IR • 
anua aeeen • WORD' .' ,R!,tRVE A~DN£SS fOR nSTS ;,1' 

::~m e~81ez MOV PCiR2 
1~2782 0880e4 SUS *HR~ IRa POINTS TO USERVEO WORO 

083HB 0.'112 e~R CRZI ,PR~SET I Rt I 

003H2 B.0~61 m 883334 00UU eRil 'C~21'1.'el'lceo18t. 
003336 U14U 8~OS AO~1 
U3J48 11/188U BP~ RORl 
U3342 082801 eGJ .. ~ 

INeORRECT ce l ; AS SHOWN AIOVE 003344 U44U RO~l' H~ ItRRORI 

U3346 0102'1 CCO 
0033,a aleau SEe 
mUJ'2 00'312 DEC cRII , CR2IU71717,CCoUU 
003354 1I38e~ ace DtC1 
003356 003401 ~L' 

,.~ 

00336a 1I440e DECil H~ I~RRORI INCORRtcT eels AS $HOW~ ABOVE 

U3362 BUU7 ceo 
003364 000261 SEC 

i C ~iii) UUUS, CC.UU 0a3366 08"12 Ace (AZ) 
U3310 113403 BCI AP~1 
003312 1020e2 ave APQl 
303314 1U0~1 BPL A091 
003316 88~0U SHE ,.4 
U34U 1a440e AC~ll HLT j E~RORI I NCOARECT cc I S AS SHOWN ABOVE 

~a3402 0U112 RO~ CR21 'CR21 uun8, ce-atl1 
U34U U38U BC AQ~~ 
~a34B6 182802 Bve ~O~l 
m834U 0h0U aN~ RO~1 
U34U ueUl BP~ ,'. 

INCO~RECT ee's AS U34H U44U RO~ll HL I ~RRORI SHOWN ABOVE 

003416 386112 ms CR2) I(R21~ml~e81.Ce'0eml 
U342e U1402 RO~lA 'BRANCH Ip C OR ! IS $£T 
U3422 182401 ~VS RQ~lA 
U3424 uelU BP~ .+~ 
003426 U44U RO~1A! HL' 

~1343e 096212 UR IRa) I (A2).BIU0e,CC.0111 
U3432 U30m3 ace ASR1 
~e3434 U2n2 eve URl 
083436 @IUU eN! A$R1 
U3440 UUH BP~ ,.~ 

013442 104401 ASA11 HL' ItRRORI INCORRECT eels AS SHOWN ABOVE 

OilQKC.C BASIC U rAM!LV INSTRUCTIO~ txtR, MAeVll 
21 "'" 

U"JUL.14 11141 PAm. 16 
O!QKCO 

~Z3444 ~06012 RO~ CR21 I (R~I 'U9BSI, Ce'1IU 
0U446 U34n SCI RORtA 
08345. 112012 Bve RO~1A 
3U452 uuu 'EQ RQR1A 
083454 UUU eMI ,.' 
0134" U440e RORl' i H~' 
U3460 ~le261 s~c ,,(-003462 01'212 I C CR!) I C R21.iea0m~, eC"1zm1 ':\ 

003464 U3'~3 sec INOl 
'~ 

, 

033466 U24t2 Bva INC1 
U347Z 3U4U SEa INQ1 
Z03412 UZ40l 8MI ,~! 
033414 114411 INC11 H~' I ERROR I I NCORR[CT CC' $ AS SMOWN 480VE 

003476 00'612 sec (Ra) , eRa I U8~n0. cc.usa 
ga3'~0 183403 8es SSCl 
003'02 U~402 BVI SBCl 
003'04 ah401 ~EQ SBC1 
003'U U0401 8MI ,t! 
~33'10 1SHn nell ML' ,ERROR I tNCORRECT CC'. AS SHOWN ABOVE 

003512 0S0261 SEC 
003514 00'612 sec IRa) ,CRala077777,eC'S0l0 
0e3516 103403 BCI saC1A 
ma352~ ueU2 Bve sea~A 
0euu Ul401 SEQ SB91A 
003524 1B00U BP~ ,., 
08U26 UHU SBOUi HL' IERRORI INCORRECT CC' S AS SHOEN ABOVE 

033530 000261 5.0 
003'32 005512 Aoe eR2) ICR2),l00seS.CC o 1010 
~n'34 U0431 8MI ,.~ 

003536 U44U H~' 
U3,40 3002H m 803542 006H2 CR~) , CR2I,fUU0,ce'UH 
U3544 1Ii/3U3 Bce A$~~ 
nU46 mm Ive AS~l 
U3550 ~N[ AS~l 
U3552 1U8Il 8P~ ,.! C! U3554 104408 AS~l' HL' ,tRROR I INCORRECT ee', AS SHOWN ABOVE 

U3556 U't1.2 OOM CR~l I CR2) ,\7'1717 .eC-tSU 
~S3'6e 183802 Ice COMl 
083'62 182481 .VI ca~l 
083564 180411 8M! ,.4 

INCORRECT ce's 003'" 114431 COH11 HLT .tRRORI AS SHOWN ASOVE 

0J3"e 0802,. C~N 
003"2 08'112 TSf CHU , CR2)Unn7.CC"10e0 
023'14 183483 RCI Tnl 
U3"6 102482 IV. Tn, 
U3680 ue0U BPI.: Tsh 



OUKC.C ustc u '4MI~¥ INSTRUCTION EXER , HACVU 271'''' lhJUL.74 UI" ~.'E; 1.7 
D!QKCD 

U~602 mauu 
Tshl 

8N$ ,.4 
I'EARORI INCOUtCT ~03U4 1,844U HL ecls AS SHOWN A,OVE 

U3U6 ~'8262 stv 
~n610 08'41.2 NEG IR2) IIR2).elel'1,CC~'I.' 
313612 183112 ace NEG! 

(~ ~'3614 182411 BVS Nt!:1 
U3616 ~a1811 BNE ,t! 
313620 1.14411 NtG11 H~' I tRROR I INCORRECT CC I S AS SHOWN ABOVE 

U3622 385312 DEQ IRII IIA21 •• I.I.',CC,llft 
083624 1831U ace DE.!A 
U3626 381401 SEQ .. ~ 
013630 18HU DECUi H~' ItRRORI INeO_RECT cc" AS SHOWN ASOVE 
013632 1841U SCOPE 

ICHECK UNARY BYTE INSTRUCTIONS USANG AOD~tSS HOOE 1 
~e3634 018401 BR ,.4 I £SERVE A ~OR~ 
m03636 ~8B1U ,WORD • ,ADDRESS RI ERVEO 'OR TESTS 
U3640 ~U1U Mav PCjR3 
303642 1U703 31011. SUS _4i'R~ ,R3 POINTS TO EVEN avn 0' WORD 
m03646 ~103~4 MOV· R~.R4 ,R. POINTS TO 000 8YT, or WORD 
~0365~ 38'234 INC R4 
~03652 ~8'013 CL.R IR3) ,PRESET OA" 

~n654 ~'1261 111 SEC 
M03656 1I'5U ADeB IR31 :~~~I~A~~lNT~V~~E=!ZO~;S ~03660 111402 8MI 25 NEGATIVE 
303662 115214 INCB eRfI .INCREMENT 000 BVTE 
~03664 ~n773 8R 15 
~03666 U24e1 211 Bva , .. 'C"31·~'7618~tI7?4'~21'l,CO'l'" 
~0367,0 1I44U H~' 
~03672 ~B~242 CL.V 

IIR~)·1.~281~C~.e.'~2.'l,ce'1'" ~03674 115214 INCS eR4) 
~03676 103402 BCS INgn 
M.3'~0 1828U Bve INeSl 
~03702 10.401 8MI ,.4 
~037~4 104400 INeB1, HL.T IERR,ORI INCQRRECT DCiS AS SHOWN ABOVE 

( ~.37B6 186114 mB IRt) IIR3),.Bi2Ia'C ••• 8'C21'l,CCoelil 
~03710 183802 RO~B1 
~03712 U2U1 Bve RO~Bl 
~03714 ~814U au I.a 
U3716 114400 RDLBl i H~' IERRORI INeORR£CT CC'S AS SHOWN ABOVE 

~~3723 185614 saCB CRA) I eR3"lnUB.~j;174H2nJ, eC·UBl 
~a3722 U3BU Bce SBCBl 
~1J724 1024~1 BVS SB~Bl 
~~3726 U0401 BMI ,·A 
~n73a 1844U SBCUI H~' "ARnRI INCORRECT eels AS SHOWN ABOVE 

303732 uun U~B IR~I IIR3,·t7'4B0,CC"111 
~a3734 103U2 BC ASCBl 
~a3736 102801 Bve AS~U 

( 
OlQKCeC RASIC h fAM!L.~ 
OlQKCD 

INSTRUCTIO~ UER, ~ACVll 27165" 19.JU~~74 11140 ~ACE 18 

0~3740 UHU BEQ ,+4 
~B3742 1844" AS~Bll H~' IERRDRI INeORR!CT ec's AS SHOWN ABOVE 

003744 105413 NUB IR31 'CR3"171 •• 8,cCoel.1 
~03746 183402 BeS NEGa:!. 
A0J750 1824U eva N~~Sl 
003752 ~81401 el;Q I·~ 003754 104488 NtGBl i H~' ,tRROR I INCO-RECT ce I S AS SHOWN ABOVE 

( 
~B3756 ~80271 sec 

I I R31 fl 71717, CC'U31 ~03760 115313 DECB IR3) 
003762 U3U2 ~ce otCB1 
AI3764 182401 pvs OEQU 
U3766 00UI1 SNE .*! 
~n770 U44'1 OEc81i H~' IERRORI INCORR!CT ce'$ AS SHOWN AIlDVE 

"S3172 ~8a241 c~e 
003774 utan RORB IR~I I(R3)'11?"7,Ce~81'1 
08~776 113802 Bee RQRBl 
ee4'0~ 18elU eve RO~U 
~14802 in81t BP, .. ~ 
384004 184488 RolISli H~ ,ERRORI INeO"RtCT eCls AS SHOWN ABOVE 

0848U 0882'1 CaC 
014818 10'114 C Mil IR4) IIR~I'0.'~'7,Ce"1'1 
084812 103882 Bca CO~Bl 
0UI14 182401 BV. OOHU 
084116 38U01 BEQ I"~ 
084128 1044ee COMBli H~t ItRRORI INCO-ReCT ~c" AS SHOWN ABOVE 

n4022 uuu 111 ASliS IR~) ,SHI'T tYEN ev't UMTI~ v CLEARS 
084024 U2U2' eve 2$ 
BUS26 U5514 ADOS IR,) 'AND ADO ClARY To ODD eY'E 
084830 U8174 SR l' 
084.32 U34U 251 ~CS A,RBl 
014834 381481 BE~ ',ta 
U4B36 1844 .. A$~81' H~ IERRORI tNeO_RECT eCIS AS SHOWN ABOVE 

U4S4' 10621' AiRS CR41 
U4842 106214 AUB IR~1 IIR~),eI0 •• 8,ce.e'11 
U4844 U3U2 ece ASRBU 
084846 182811 BVe AlUU 

(~ 
eue'9 881811 INI .. ~ 

" ~/-" 
U4852 184401 ASABlA! H~' ,ERRORI tHeo-RfcT eels AS SHOWN AIOVE 

BU8'" U'314 DEce IR41 IIU),mll818,ce""1 
e840~6 U1411 u~o ,+~ 
euus 114.411 H~' It~RORI \Neg-R!CT Ceil AS SHOWN A'OVE 

314062 ne26l $EC 
B840U uuu RORS IMU iIR~t.u~ee8,ChUU 
~8U66 lUU2 eel RO!UA 
314071 112011 8V~ ROM9U 
214072 1U401 BMI ',.4 



OIQKC.C BASIC h rAH!~'Y I NSTRUCTI O~ UtA, MACYU 2'''''1 ~hJU~.1~ UI •• _ASt ~, 
OIIKCD 

0".B74 U440e AO~BUI H~' 'tRADRI l~eOARtCr ee', AS SHOWN ABOVE 

U4II" ~""24i c~V 
m"4~U 1"311 DEca CR') , C A~) U7?~II, CO.,lU 
014102 lU401 BV! ,+4 

C ""4U4 1I44U H~' 
""4U6 0UiH s~c 

' ,,' 

311HU unu a os CR~I • (A3)"nn1,CCo1U1 
004112 183U2 acc ot~alA 
U4114 182401 BV. o~esu 
804116 Ull401 BMI , .. 
"SHU 10440' DEbBU' H~' .tRRORI INeO~RECT ce's AS SHOWN AGOVE 

IIU122 """271 sec 
"84124 """313 SwAB IR~I I (R31'171"7IC!114H H'J. ce-,n. 
~"4126 UJ402 Be! SW!Sl 
004130 102401 BV! SWABl 
U413a uea,,~ BP, ," 
U4134 104400 SWAUi H~ .ERRORI !NeQ~R!CT ec's AS SHOWN ABOVE 

ea4136 U'714 TUB (R41 "R31·11"'7'~l774lC111l.ce'l.'8 
0a4140 1P3402 BCS TSISl 
~a4142 ua4~1 BVS nTSi 
024144 U0401 aM! ,.~ 

0a~146 104400 TstS1i MI.' IERRORI INeOAR£CT eels AS SHOWN ABOVE 

3U150 18'014 CfRB IU) I(R31'0.e117.~eB0B'C111l,cc.e11' 
304152 U~4~1 e Q ',.3-
0U154 1044U HI.T 
8114156 UU13 AS~S IR~' leR3)-eaJ3'6 ,cc.leie 
~a416a 18H12 Bes AS~BU 
084162 182101 Bve As~a1A 
004164 1U401 BMI I·~ 004U6 U44U AS~BU' HI.' .~RRORI INCORRECT ce's AS SHOWN ABOVE 

U4173 115113 COMB (R3) ,eA31"eea0el,cc.01101 
~"4112 U3U2 Bee CQMeU 
004114 1lD24U IIIVS CQr'BU 
m04176 1SBam1 BPI. , .~ 
004200 U44U COMBU' MI.' IEARORI INeO~RteT CCI$ AS SHOWN UOVE 

004232 ~80313 SWAB (R31 1(~~)~ee~4Be, CCoZ10a 
me4204 ~81401 aEQ , .. 
a04206 U44U H" 
004210 105213 INea (R3) 
eU212 mU2U s£c 
004214 U'6H saes (R3) I (R3) -aU4za. ce.eu~ 
U4216 Ul.4U REQ . +! 
0114220 1844mB HI.T 
a04222 022113 U0400 eMP _4~e"R31 ,CHtCK REMAINING R[SUI.T 
004226 ~0t401 9£Q , .. 
004230 UHU MI.' 

OJQKC.C BASIC U rAMILY ! NSTRUCT I O~ EXER, MAeYa 
OI!QKcO 

27(655) 19.JU~.74 11140 PUt 20 

004232 U40ae SCOPE 

I CHECK UNARY WORe QPS USING ADORESS MOOES 2 4NO 4 ! AUTO I NC/OEC) 
004234 000401 BR .. ~ 
0a~Z36 0~~e0; ,WORD e IADDRESS RESERVEO FOR TESTS 
~04Z4a ~U704 ~OV PCr R• 
mS424Z 162704 0UeS4 SUB *4+R4 ,R4 AND R' POINT TO 
~a4246 ~104U MOV R4JR' ,RESERVEO WORO 
0Z42Se ~0501' C~R IH~) I PRESET OA hile 

U4252 0B0277 sec 
~04254 ~ee244 eLI 
~04256 005725 Tn eR,). .IR'lUS0S00,CC o 01U 
094260 1034m2 Bes TS!2 
004262 102401 Bve nu 
004264 U1401 BEQ , .. ~ 
004266 UHU TU21 MLT .ERRORr !NCORRECT ce's AS SHOWN ABOVE 

004270 005145 COM ·c~" , C R') 0177717. CC.1001 
B04212 U3aa1 Bce COM4 
004274 UB401 8MI , .. 
004276 UHU COM41 ML' ,F;RHOR I I NOORRECT ce I S AS SHOWN ABOVE 

004~~0 0"0241 ~a~ 004~02 0e6a24 IR.). ,(R4) ~~71717, CC-0011 
004304 U3B02 see ROR2 
U4J06 U2a0~ Bve RQ~2 
004319 108101 SP~ ,*4 
U43U 184408 ROA21 HL 't~RORI IN~ORR£CT eclS AS SHOWN ABOVE 

0.4314 
004316 

0002'7 
0e'2'4 

ccc 
INC _CR4) , (R4)'U00U,CC o UU 

004320 UZ0e2 ave IN~4 
88432? 0et401 SEQ INC4 
U4324 180401 aMI ,.". 
004326 U4400 INC41 MI.' IE~RORI INCORR~CT ee'S ~s SHOWN ABOVE 

e04 330 010261 
004332 000324 me eR.). 'IR41_00~200'CC'1e00 
U4334 UU01 eel SW~B2 
004336 U0401 BM~ ,*! 

(~' ~U340 U44U SW4B2i HI. .F;RRORI !NeO~R£CT ec's AS SHOWN AIIOV!: 

004H2 ee'4U NEG IA"· • C R' ,,1. nue. CC'1U1 'j 
004344 183201 Bee NEQZ 
004346 UU01 SM~ ,.' 
0043" 1U4U NEG21 HI. ,ERRORI INCORRrcT CC'i AS SHOWN ABOVE 

e043'~ en04. m -tN4, IIR4l oeeeBJ8,ce.elem 

~"'3'4 0.1401 , .. 
U43'6 184400 H~' 

U4U" 0Bezu SEe 
~lIiI36:i 011"" RCR _jR" 'IR".ieIB.e,ce.t01e 



OUKC.C BASIC U F"AHIL.¥ I NSTAUCT I D~ UtR, HAeyU 27C"" UiJU~.74 HI~I 'UE U 
nUKCD 

BfU~64 a.82U IEC 
luau •• "25 ADC IRp!- '1~".l'i •• ~,eC'l'" 
1'4310 U24U Bya ADG2 
014312 1I14U 8MI ,+4 

"RRDRI INeORRECT CCIS 114314 114488 Aocal H~' AS SHONN ABOve 

(~ SlC316 9.8262 SEY 
'I R41 .t4U .. , Oil'lll1 U4411 U62U AIR IR41-

UCU2 113.12 Bee ASR2 
084404 112481 BVS A$~2 
A144U 1118411 SMI .• ! 
084413 lIC48. ASRa, ML.' itRRORI INCORRECT CCIS AS SHONN ABOVE 

~84412 1.1262 Stv 
884414 1.6144 RDL -CR41 ,CR41'1.8.81. CC"~"l 
A14416 11/138n Bce ROI~4 
.14420 1124U eva Aa~4 
084422 lal4U 8MI ,+ 
~04424 1B44U RQ~41 Hi.' ,ERRORI INaO~REcT ee's AS SHONN ABOVE 

004426 B.5645 SBC olR" 'IR""18B ••• ,Ce"18" 
~0443a In.Bl Bee ," 
084432 1144'1 HI.' ,ERRORI leI liT rAILED TO CL.EAR 

.04434 015325 DEC CN"- 'I UI n7?H7, CC.IIU 
~'44J6 1134U Bes Dn2 
~1.44m 182.11 BVe OEca 
~'4442 1I01~1 BP~ ,.' 
mlH44 1144U DEcal ~L. ,ERRORI INCORRECT ce's AS SHOWN ABOVE. 

~84446 ~gUa4 AS~ CR4,. 'IA4l 0 1777'6,CC"111' 
~'44'3 112481 evs ,.! 
~'4452 1144B1 w~, 

~14454 ~.6J44 ASL .,R41 I I R4 I oj, 77774, CC"lll1 
~14456 1B3.U Bec .$~4 
~04460 1'24~2 evs AS~4 
el4462 ~114U BEG AS~4 

(- "04464 1B8491 BMI ,.! 
U4466 Ul44U ASL4. HLT ,tRRORI INCO_RECT ce'S AS SHOWN ABovr 

~84471 ~22724 177774 CM" '177774, CR'I. 
A1447. 081401 eEO ,*4 
~14416 1114408 H~' 
~34530 ~214n CM" R4iR' 
304592 e814U IEQ ,+'! 
~04504 U44U HL' 
~U5U 1841U SCOPE 

.eHECK UNARY BYTE 01'5 USING ADDRESS MODES 2 ANO 4 
~145U ~1.4U SR .~4 ,RESERVE A WORD 
~14'12 ~I.UI ,WORD • JRU£RVEO WORD 
~14514 ~117n MOV PCIR' 
P04516 162705 U.IU SUB U!R' ,R5 ~O I NTS TO EVEN avT~ Dr REURVED WORD 
~04522 3185mB MOV R5iR~ 

(~-

DZQKC.C BASIC U fAMIL.¥ INSTRucTIO~ EX~R, MAeYU 
OZQKCD 

27C~,,, 19.JU~.74 ul~' 'ASE 22 

084524 ~lBIB2 MOV Alljft2 
084526 015202 INC R2 ,M2 POINTS TO ODD 9YTE 0' RESERYED WORD 
p,a453g 0151U CLR cRBI ,PRESET 

~84532 ~/IIB277 SCC 
314534 011B241 c~e 
U~5J6 1115125 COMB IRII· JI RI) U"~'7, CC"UB1 
084540 1838.2 BeC COMn 

(-- 014542 18240~ ItVS CO~B2 
0.4544 1014U BMI ,.~ 

~114'46 tU44U COHB2i HI.' ,~RRORI INOORRECT CC'. AS SHONN ABOVE 

084551 185542 ADca .CRzl ,IR.,.8nU',ca"eUl 
084"2 011HU BtQ , .. 
81,4554 1.HU HL' ItRRORI INCORREcT RESULT AS SHOIIN 410VE 
084"6 18"25 ADca IR',- , CRe" ... 4I./CC •• I.,1 
.045U 11134111 8CS AOOB2 
~'4562 .81111 eNE ',". 
U4564 1I44U ADeui HL' ,ERRORI INCORRtCT CCi$ AS SHDNN A,OVE 

8.4566 .18263 ·SECISEV 
A0457. 11684' RORB .CUI 'IA.,.t ••••• ,ec.l.ll 
.114572 11131103 Ice RO~B4 
.84574 11l24e2 BVS RORa4 
0114516 0.1481 BEQ RORB4 
014611 lIB4e1 BK~ ,.~ 

0846ea 1844U RO_Ui HI. ,ERRORI IN~OAR[CT ec" AS SHONN A,aVE 

0846U .1.277 SCC 
U4686 116122 ROLB CR~,. 'CR.,.t •••• i,oe ••••• 
~14610 183413 BCI RO~82 
0U612 112412 eVI RO~82 
.14614 "1481 IEQ RO~B2 
.14616 11"'1 

Ra~82i 
IP, ,I@t! 

014620 1114411 HL ,tRRORI tNeoRRtCT cels AI IHaliN AIOVE 

014622 ,"eU7 cco 
.IR."L •••• ~, ce"'l' eU624 lII62U AlRI IR',. 

004626 1II~4'2 ee. AS~B2 
01463. 111211, ave AS~1I2 
~14032 11'1401 8MI , .. ! 

(~ 
014634 11441' "!lUi HL' ,tRRORI INOQRRi!:CT ce " AS SHOIIN ABOV«' 

-) e84636 lI'a42 INCa ·IRa, JCRII'i,e •• a,ec ••••• 
.84641 1 .. 271 .ee 
084642 1.6222 ASIII IRI,· , C RII,,1,4f1", ct~.,. •• 
0114644 111141 a 101 A,IIZA 
0.4646 181481 IV' AI!!au 
.'40" 111'81 8P~ ,.1 
••• 65a 1 ..... AS"SlIAi HL ,tRRORI !NOO.RECT CC" AS SHOIIN ABOn' 

IIC65. 11'266 ·I~IISEV ,sr. -LV , , 
.ICU, 1.034, A ~8 .CR" 'IR I~ •••• '.ec.' •• ' 
114661 l.un IICC A.~8~ 



OIQKC.C BASIC H rAMll,V lN$TRUCTIQ~ ~X~R, HACV1l. 
OIQKCD 

i7C"'I· 'h,JUI,.74 UI411 'UE n 

U46U nun avs A$Ca~ 
084664 e8~4U BtQ U 84 
U4666 UB4;1 8M! ,.4 
a'4670 UHU AS~B4 i MI.' ,tRRORI INeo~RtcT eCls AS SHOWN nOVE 

0U672 UU22 OEea (R21· '(Rm'I'7'4el'CI774lt!8~l ,eC.,110 (~ mU614 U~8n scc OEgea 
U4616 uaeu eve OtQS2 j 
U4700 10.101 BP~ ,.~ 

024702 U44n DEeSZI M~' leRRORI INCORRECT eel' AS SHOWNUQV£ 

eU104 Uh4, $BeB .IR" ,(RS),."40'. tc.al0B 
U4706 UH02 BCI seoa4 
e'.7U U24U BV! saCB4 
0U7U eeHU BEQ I.' eU714 UHU UOS4, MI.' ,ERRORI INCORRECT CC' S AS SHOWN ~BOVf 

~'4716 U'442 NE~a ··CR2' ,(~e"!040I,eC.1801 
00~72a UJU2 Bee N~GB4 
3U722 U24U BVS NE~B~ 
U4724 UB4U aMI I+! 
014726 UHU NEOB4 i ~LT I tRRORI INeQ~RreT Cels AS SHOWN 4BOV£ 

0U73~ 1S5125 rns CR',. , CRII)~Ue.~u,ce.aue 
004n2 U3401 Bes T~.a~ 
U4734 0f11l.40t SEQ ,.~ 

U47J6 U44U TnB2i ~~T 

~U74a U57U TSTB (R2). IrR~)'11'4.e,gC·10e0 
004742 eU401 SEQ TSTS2A 
004744 1004U 8M! ,.r 
U4746 194400 TstS2A' ~1. , 

0f114'5a 01110261 SEe 
U4752 f110n 42 SWAB .CR2) • (Re,.eae211,CC'1f110f11 
0U754 1B3431 Bas SWAe4 
~fII4756 1004U aMI f·! 
U4?6f/1 1844U SWA94 i ~I.' 

~fII.762 ~flle277 sec 
0f114764 1~5225 INca cR5). ., CRfII"SU6fhtUfII4H2aq, ce·.eel 
004766 U31f113 BCC INWB~ 
U477e U24~2 RVS INQS2 
e0~772 0~14U BE~ INCB2 
004774 lua01 BP~ ,04 
004776 104400 INOB2, H~T 

~05000 322227 U~601 eM~ (R2).,ueeU1 ICH~CK END RnUl. T 
me'004 Ut401 BEQ .il! 
00'006 UH00 Hl.t 
0~'0U 0a020, CM~ R2"R' I CHECK R£GTn~AS 
U501:i U14~l BEQ ,.~ 
005n4 aH00 HI.T 
005016 luue ~COPE 

OilQKC.C BASIC rl fAMll.Y INSTRUCTION EXER, MACVl1 27(&55) 19.JUl..74 11140 ,.~~ 24 
OZQKCD 

J CHECK UNA~V WORD OPS USINQ ADDRESS MODES 3 ANO , 
005ne ee04U BR ,.2 ,RUERYE 2 HOROS 
015022 0Z0ne ,WORD 0 '1 rOR T~t AOORtSS 
00'024 e0S000 ,WORD 0 IANO 1 fOR OHA 
U'026 BU7n ~OY PC,RJ 
U'030 162703 U0904 SUB ~~~~3 005e34 015113 CI.R ,PRtSET OA'A 
~a'n6 ~1P3n MOV RaiR~ ,R3 POINTS TO bATA WORO rfr '-

005040 005143 TS' .(R~' 
005042 0180U MOV RBrcR~1 ',-..-/ 005044 0U~U MOV R3jR4 

005046 00f11257 oce 
e05e50 005733 TST _eRa, • , C R0, ~8nue, CC.0U2 
005052 0U4U SEQ .. ' m050'4 104400 Hl.T 

005056 000261 SEe 
005068 016153 RQR hIR~) , (RI,.uaUI.ce.uu 
005062 113402 BCS RCA5 
U5064 U2U1 ave RQR5 
0S'066 U04U 8M! ,H 
~05070 UHfII0 ROil" HI.' 

U5012 UfII2" CCO 
0o,o74 006234 .sR 'CR4'. 'IA0"i4~008,CC'10t0 
005076 102U1 Bve A$R3 
en11e 100401 BM! .. ~ 
eUU2 114408 AS.3. HI.T 

005194 0U2'S CI.N 
085186 UU33 AS~ .,R~)+ , (R0"UUU,ce'1B81 
0U1U U30n BCe AS~3 
015112 1U401 BV! U~3 
unu 1U401 eMI .. ' 
~a5U6 UHeI AS~3' ~"' 
0B5~2B Be1277 sec· 
~B5122 B"~34 DE~ hCR41 , ! ~8' '877777, CCdBU 
BS'l24 U3en sce D'~' 

C' U'126 U2111U ave OEg, 
8B5130 Ui401 BEQ OEg, 
eS5132 U0Z01 ap, 

I·~ 08'134 10HU DEe,. HI, 

mn136 0"4'3 ~a8 hfA~1 IIR8,oiU081, CC'llal 
U5140 183182 NtG5 
eUH2 102481 BV. NEQ, 
28'144 UIII401 aM~ ,.4 
~nH6 1844" Ntli5' H~ 

00'150 08111262 $tV 
ml51'a 0n134 COM 'IR4 ,. II RII U7?1J6, eCaS08t 



OlOKe.c BASIC 11 n.MI~~ INSTAUcTIO~ EXER , MACYIL1 211655) 1h,JU~.U 111 4, 'AlE 2' 
OlOKCO 

305154 U3~~1 Bee eOM3 
005156 102n1 Bye 1+4 
~05160 114400 COM31 H~' 

( 
e05162 015233 INC -CR3). 'CAIIl~m71H7, ec.nll 
~il5164 1031101 ace INC~ 
~05166 10001111 ap~ I·~ 
~05170 U44~1I INC3' H~' 

0~5172 ~1I5554 AOC h1R4) IIRllUUiI0i1, eC.UlI 
0051 ?4 1IHU Bes AOC5 
~051 76 U2i1~1 Bye lOC' 
~i152~0 100401 eMI ,.1 
~05202 1144011 A0051 H~ , 

0052~4 ~il0251 cee 
, IAill·0i1UliI,CC'illl1 0i152~6 ~06134 RO~ "A41· 

~il52U 103002 Bee RO'3 
~il5212 1021101 Bye RO~3 
005214 001421 eEO f·~ 
0115216 11144011 RO~3' ~~T 

~05220 0~5253 iNC h'R3) , (RilI 00i10U1, 0008011 
~05222 ~05654 Be hlA4, , IRB).U!UB, cedU0 
~05224 l~34H Bes SBg, 
~e5226 ~014~1 aEQ I·· 
~05230 1~H~1I 59(:5, ~~, 

~052J2 104000 SOOPE 

'C~ECK UNAAY BYTE OPS USING AooRESS ~OOE9 3 lNO 5 
~05234 ~004~J SR I·U 

: ~E~~~Y~V~Nw~m AOOR~SS 005236 ~nll~0 I WORD 0 
~05240 ~00000 ,WORD 0 11 rOR 000 BYTE AOORESI 
~05242 000000 I WORD 0 lANg 1 FOR alTA 
~05244 ~10702 MOY PCjR2 
~05246 005742 TST -(RZl ,BAcK R2 UP '0 
005250 005142 rs' _(RZ) lOA TA WOlio 

(" 005252 0U2~0 MOY R2iR0 ,RI POINTS TO THE DATA WORO 
~05254 ~~5010 CLR (R0) I PRESET OATA 
~05256 ~0S742 TST .(~Zl ,BACK A2 UP TO 
005260 005742 TST _(R2) IEYEN BYtE AOORESS NORQ 
~a5262 ~1~022 ~OV R0j'(R2)' ,~OAO AODRESS 
~~5264 ~~52~e INC R~ 1000 BYT5 ADORUS 
~05266 ['1~~22 MOV R0i(R2). n.DAO 00 8V'E AOD~ESS 
M~521~ rl102~0 MOV R2!R~ ,RESET Rt 
~05272 ~102~5 HOY R2,R5 

~05274 U5152 COMB h1R2) J IR0Ialn4~0,ceo1801 
~0527 6 1030~1 BCC CO:'8' 
~053~0 1004~1 BMI I·~ 
~05302 104400 COMBS, ~~T 

~~53~4 105752 TaTS h1R2) 'IRII)ot"4eu, ee,Slee 
~053~6 ~014~1 SEQ ,+4 

( 

OlQKr..C BASIC 11 rAM!~Y INSTAVCTIO~ £X£R, MACH1 27165'1 19.JU~.14 11140 PAGE 26 
Oi!CKCD 

005310 104400 H~T 

~05312 ~00262 stv 
005314 106255 ASRB hIR') JlR0)01114U, ceaun 
~05J16 103002 ace ASRB' 
~05320 U24~1 BVS AS~B5 
005322 100401 BM! ,.4 
U5324 U44~0 ASRBSI ~~, 

( 005326 105232 I NCB 8(Ril'. 'IR01 0t71401, eC.U0 
U5332 1B30~1 Bce !NCB3 
035332 1U001 ap~ ," j 
~05334 U4400 !NCBJ I H~T 

~05336 ~00241 CLe 
005340 U6a55 RCRB hIR') IIRe)·i714~B. OC-0111 
U5J42 UJ0~3 Bec RO~U 
~05344 U2U2 eye Ro~e, 
005346 0010~1 BNt RD~B' 
~05350 100001 BP~ I·~ 005352 104400 RORB'I H~' 

~05354 106332 AS\.B "R2l. IIRBl.17700B , CCa1011 
~05356 U30~2 Bce AS~B3 
005360 102401 BYS AS~B3 
005362 100401 8Ml t.~ 
~05364 U4400 AS~a3 i H~T 

005366 1~5552 ADeS h1R2) 'IR0'.1174U, Ce-UIB 
005370 1034U eC$ 4D~B' 
005372 1S0401 8MI -. ... 
005374 104400 AOClS5i M~' 
005316 0U277 see 
005400 106135 RO~9 _IR5). 11-110171411, eCauu 
005402 101402 OLOS RO~93 IBAANCM I, C OR l IS SET 
0054~4 ~n~~l BY! RO~93 
~0~436 uen1 an l+~ 
0054U 1044~0 RO~B3i H~' 

~~'412 ~nJ'2 SWAS ,.{ R2) 'IRZI~u"n, cc.~nm 

('" ~0'414 tW04~1 8MI , .. 
",/ 

3~5416 104408 HI.' 

0~5420 0U261 StC 
U5422 U'635 seCB 'I~". IlRZlle'~~17, eCdUZ 
U5424 UJ4al 90S seen 
005426 0e1401 SEQ ,.~ 

005430 1044U ssee3i H~' 
305432 105432 NEGB 'IR2). IIR0l.eUUl 
005434 U5352 OEOB hlR21 , (~e).eU00B, CCdUl 
305436 113001 ace DElia' 
005440 0014U SEQ ,+4 



OIQKC.C 
Qi!QKCD 

BASIC U fAM!~~ iNnRUCTIO~ ~X£R, 

U'442 UHWI OEea" 
eU444 1042U 

)CREeK 
U5446 ~15e27 
U54'0 aZ0eu UWM61 
005452 010710 
U5454 024140 
005456 U0~77 
ea5460 006161 1'7~7~4 
eU464 113403 
005466 182402 
005470 saU0l 
01'412 ueBel 
U5414 U44U ROL61 

Be547, 08516, 177746 
00'5U 183002 
005594 182401 
U5506 100401 
eU5U 1844U COM6, 

DilQKC.C BAS! C H rAM I ~ V I NSTRVCT I O~ £X~R. 
DilCKCO 

MACht ~H"'l 19itJU~.74 l,i,41 ~Ut 27 

H~' 
SCOPE 

UNARV WORO ops USiNG ADDRf~~t~~~Eo:,1'~'2 C~R (PC). a ',WORD 0 ,RE,ERvtO 'OA DATA 
MOV po,Re r:, ",', 

CMP .C~01 ,oC R01 ,RB POINTS TO OAT. waRO 
sec 
RO~ UWM6 I (RII,0.UU,CCoUel 
Bel RO\'6 
BV$ RU'. etc RQ~6 
BP~ .. '-
H~' 
COM UWM6 ,CR0)H71776, CCoue1 
ace CQM6 
BV! COM6 
eM! I." ~~, 

o 



DiDKCoC B4SIC 11 f4MIL¥ IN$T~UCTIO~ ~X~R, HAeVH 27"", lhJUL.U U'U 'AU 29 
OIQKCD 

885512 816261 !,11732 ASR UNM' I I IIII'U 7'7". ec."u 
885516 US4U Bel 41"6 
0."21 1'2'~1 eve AlRI 
~.5522 111401 SMI ,.: 
'."24 1I44U 48R61 MLT c-- ~"'26 018277 SeC 
• .,'38 015467 177714 NEd U~M6 1111.'11 •••• 1, ec •••• l 
U"34 lUlU see N ~6 
~15536 112412 BY! N~Q' 
el"48 081411 BEQ Nt!!. 
'1"42 UII.l BPL , .. 
.15'44 1I44U NEQ61 HLT 
el5546 ~eU77 sec 0.'55. Blii"7 177674 ROR UWM6 ICIIII.U ..... CO_UU 
U5554 1I31n Bec RDRO 
U"56 1I24m2 BYS RQ~6 Be,,'. Beuu IEQ ROR6 
085562 11'401 8MI ,.4 
~.5'64 U44n ROA6I HLT 

8.5566 n5667 177656 sac UWH6 1111.,.17'7'7, eeo.'ll 
WI'''2 113402 Bes SBC6 
~.5574 1III2U1 Bve SBlit 
815576 U8131 BPL ,.~ 

~"6Bm 1844U SBC61 HLT 

~8'~02 BII242 C~Y 
~.5~04 DB~267 177641 I e m: ICReI'U .... , eeoun 
~1~6U 1I34U BC. 
0"~12 1B2U2 BYe INC6 
015614 0U4;1 BEQ IN\i6 
~15616 180401 BMI ,.! 
88562e U44U INC61 HLT 

~~5'22 016267 177622 ASR UWHO I IlIeI H411B1 , ec.uu 

(~ 
~a5626 0n261 SEC 
005630 01116367 1771114 AS~ UWM6 IC R8I,UeUI, eco~'u 
U5634 lun2 ~cC AS~6 
015636 112401 BYS AS~6 
~B5640 180401 BMI ~ .4 
015~42 1I44U U~6I HL' 

0B5~44 ~15361 177681 aEe UWMO I I III) 0177771, CCollU 
°85"1 1I3mu ace DECO 
·05652 182801 BYe OED6 
~05654 lUUl BPL .. ~ 
·a565. 184481 DECOI H~' 

095660 0U567 17,,.4 ADC UWM6 IIRI'tl",'" ceoUtI 
e85664 1S34U BeS AOC6 

(' 
OlQKcwC 
DlaKCD 

RASIC !1 fAMI~V INSTRUcTIO~ UtR', HAeYU 271"" 1"JU~;.74 li14. ~40E U 

~9506' 1I2Ul BYe ADQ6 
e056?0 U0401 BHI , .. 
U5672 114408 ADeO! HLT 
0.,674 018242 eLY 
015676 ~10361 171546 SWAB UWM6 
~0"02 uuu aMI ,t! 
085704 U44U ML' 
015706 U2711 uue. e",,, .~18, Iftll 
11'712 ~U~11 aEa ',.~ 

(~ 
~85714 114411 M~' 
115116 184801 SCOPE 

ICiolECK UN4RY BYTE DPS ItYEN/ODD' ~SING AODRESS HOOE • IPC' 
eB"20 012701 U6i62 MOV IUBHo. RI 
".5724 U3788 nUI!4 ADD U~ACTOR,R' jR. POIN's TO .DDRESS or aATA 
08H38 .85861 nn26 C~R UBM6 IC~UR Di" 
8."34 "80277 sec 
~15736 811244 e~1 
""741 115767 unl' TSfa UBM' 
~iJ51H 1U4n Bes TSTU 
01574' 182402 BYS TnflO 
"8575" 881811 BN! TSIB' 
~.5752 U8Ul IiP~ ,.~ 

~15754 1844.1 TSU'i H~T 

015756 0182'7 cce 
".'760 18"67 nun Tna UBH'·l I TE$' ODD 8yU 
1185764 "11411 BEQ ,.! 
~e5166 U44U lolL' 

015778 11'667 818266 SBCB U8MO IIR.' ••••••• , ce •• , •• 
805774 113482 8CS SlCl6 
~.'776 U2~81 Bva sacao 
816888 "lUll SEQ ,.~ 

~86U2 1844 •• sBeui H~T 

••• 804 0111261 Ul aEC 
I~OO' UN'lC IRI".'7 ••• , CO'1.11 8 .. 1116 11'267 8112'. INca U8M6 

0116012 18.4U 8MI 2S 
1,INQ8 INiT INCREMENt$ nEN avn " ... 14 11'567 .'.24~ ADca U8M6.~ 

086821 el'77~ 'R 11 ""ca INC"''''!IiT$ ODD ntE 

c:; 016.22 1831U 251 .eo IND •• 
096124 112481, 'VI ', .. 
816826 114411 INIlUi ~L' 

016132 U6I67 .. 122. ASeB US". ""I,tI1"1.; teol1!'1. 
016134 lUan Be AJ~" 
016836 1I2U2 ave AS!;'. 
016841 uu.~ INI: "ha, 
"6I~2 1.10." 'P~ ;+! 
~.6844 uu,. u~ui H~' 
1.,,846 3.824, ~b~8 0.,n. 11'" , lfue7 USH .. , I C~II'iI'llI. eelUlI 



OIDKC.C BASIC h rAMI,Y INSTRUCTION tXER; MAeY1~ 2116") lhJU~"H ~1141 'AlE ~1 
OIOKCO 

~1.S'4 183482 ~c. APCB~ 
086056 U20U DVe AOOS 
IIt8U ug4e~ 8MI ,u 
086062 184401 AOCB6' HL.' 

086064 ~e0261 SEC 0 006066 UU6, 011171 RORB UBHUl "A81'14BI", ec.101a 
00U?2 ~"34a2 Bea RO~U 
086014 U2801 Bve RCRII6 
0aU?' UU01 8MI ,., 
uUla U4401 Ro~a6 i HLf 

006U2 18'167 000154 COMB USH~ ICRelU4nn CC'1Ul 
a86U6 U30~2 Bce COMB6 
~86119 112401 BV' aOMB6 
086112 lU4U 8MI .. ' 
086114 lU4U COMB6 i MI.' 

086116 000262 SEY 
086120 11'467 ann? NEGB UBM6·1 i (RS I '04.~f7 I ec.eeu 
186124 U3802 ace N!;GB6 
006126 1824U BYS NEQa6 
08U30 U~Ul ~p~ .~! 
0B6132 114400 NUB6! HLT 

~0U34 U6161 U01U Ro~a UBM6·1 I'R~)~10e717. CC_1010 
006140 183402 Bes ~O~86 
006142 182081 Bve RO~86 
006144 UU01 BM! ,.~ 

006146 10440S RO~B6 i H~T 

un50 U6261 0U1B6 ASRB uBMO "R81'10e7?? eC'10al 
006154 U3002 ace ASRP6 
006156 U2401 BV! A$~B6 
006160 180401 eMI I.~ 
006162 184400 AS~B61 HL' 
006164 105261 nU72 INca UBH6 ,(R01!1S040e, ccoe~'l 
016170 U30U 8CC INcau 
B06172 U24B1 BV! IN9S6A 
U6174 001401 BEG -.-! 
006176 184400 INCBUI HL' 

006200 185361 U8S" °Ece UBH6., ,(R01'10000a. CC ol001 
006204 103003 Bec OtQB6A 
006206 102402 BV! CEQ96A 
0062U BBl401 SEQ otCBU 
U6212 U04~1 8MI ,u 
306214 l0HU DECB6AI H~' 
~06216 000~61 U0040 SWAB ueM6 ICR~)~UU30. CC.lIU 
~06222 1034~1 Bes SW AS6 
0U224 UB4~1 8MI I~! 
U6226 104400 SWAB6i M~' 

OilQKC.C BASIC il fAMI.V INSTRUCTIO~ £XER, MACVU 2? (6") lhJU~.14 11140 ~AOE 32 
OilQKCC 

U6230 1B6161 00U26 RO~B UBH6 I(R~l.~eg00B. ce.8tl1 
006234 103BU ace ROh B6 A 
eU236 102001 Bve RO'S6A 
306248 0B1401 SEQ ,.~ 

U6242 114400 ROLSUI HL. T 

U6244 U5767 ~U1l12 TST USM6 ,(R~)'3B0000, CCIB1B0 
006250 103402 Bes TSU r 006252 102401 BYS TSro 
006254 301401 SEQ ,.4 

'~~/ U6256 U44U TShl H. T 

U6260 0004U SR ,.4 'RESERVE A WORD 
U6aU 000000 ua~61 ,WORO 0 ,WOAD RESE~YED fOR DATA 
006264 1B40e0 SCOPE 
U6266 3U102 MOY 'CiR? 
0862'~ 362732 010212 ADD *U. R2 
006274 ~127~1 UU~2 MOV *R~LOC ,PC ,liO Rt,OCATE PROGR4M COC~ 
U6J~0 0n248 NO~ ,PROGRAM RETURNS ~ERE.~ 

,unaaaUUBe L4ST ADORESS or ~ODE TO BE ~E~oeATEO e00e~00'0a" 

o 





OaQKC"C 
O!QKCD 

BASIC H fAMlloV INSTRUCTlO~ ~XeA. HAcYl1 
21e "" 

19.JU~.14 U14, ~4dE 35 

'S6U6 U3m~2 Bce RO~7 
ea663e U2U1 ave "Oi7 
886632 U~4U BEQ ,'II 
.U634 1I448e ~O~" H~' 886436 114888 SCOPE 

C IC~tCK UNARY BVTt o~s USINO AODR£$5 MOOt 1 
I ' 

e8664~ 0i'7U TS. eR~)" 
'j 

m86642 U52U INC CR~) lWORD POL~OWING UWH7 CONTAINS ADORESS 
e8.644 00"40 TSf .(R" ,0' ODD tV'E, Re POIN" TO DATA wo~o 
m86646 .8'eu C~R CR~) ,PRESET 5A fA 
U665. US7U HOV 'PCiR1 Inf $00.[ PTA 

INoTEi '2e2) REr£RENCES THE 000 ev t, AND "ZI2) RErERENCrS TII£ EYEN I"t, 
e06652 snau "seClstV ' :f~.)~~~~~e~, COole81 e06654 U5'72 UU82 saos _Z121 
eU6U uaen ace saCS7 
UU62 U24~a Bva sacs? 
086664 BI14U BtQ SUB? 
mS66U U04U 8M! , .. 
086670 1U4~e seOni H~' 
006672 mUz77 sec I UT CONO 1'1 ON CoDES 
~S6674 U5572 117776 ADOS '02(2) I(R~).1"4el. ee •• sle 
086700 U34fJ3 BCS ADes? 
~S6702 1824U aVI ADQS7 
e867e4 nH01 SEQ ADeS7 
006716 lU831 gp~ ,.4 
306712 UH~e A0081 i Hbt 

~06712 U5172 17777& COMB "2(21 I 'R~'·111?J6, CC_Uet 
0U716 U3UZ sec CQMB7 
80672e U24el BV! coMe7 
U6722 180401 8M! , .. 
U6724 UHU COMB7, ~bT 

U6726 eU241 c~c :!.5~:z~~~;~. ee-.ell ~e6730 186072 008002 RQRB '2121 
U6734 U3U2 ecc ROSS? 
3U736 U2eU eva RORS7 
e06740 ue0U BP~ ,.i 
IZ6742 U44U RORe?, H~' 
0S6?44 185212 ee01n INOS -.(2) ,(R.)'lJ33'6, CC'1811 
U675e 113102 Bce IN~B7 
U6752 U20U BVe INltS7 
U6754 U34B1 8MI ,-j 
U6756 U441B INOS?' H~f 

006760 U5372 171770 OEca "2(2) '(R0)~1ee~,," CCo1011 
U6764 U3eea Bca OECS7 
~a6766 1S24U BV! a.geT 
00677a lU4U aMI ,.4 
e06772 llHU OtCB7i H~f 

OilQKC.C BASIC U rAMI~~ INSTRUCrtQ~ txtR', HACYU 2116551 19.JU~.74 1114a 'ASE u 
OilQKCD 

~h774 106312 eseS02 AS~B .2'2) I!RI).ee~3", ceo.li1 
UjoBU 103002 Bee .3 B7 
U7002 u~mu BYe A~~B7 
007004 0014U SEQ ,.~ 

001006 U44U AS~B7 , HI.T 

~e7010 ~n2H me 1CkEAR CARRY 
eerea U6272 1n776 .. 2(2) I( e),e8~3". CC*10.1 ,~' 
U1016 183002 ace As~e7 
U'02~ U2401 BV! URB? ',I 

0S7S22 1004~~ BMf ',.~ ~? 
U7m24 1S4400 ASAB7. H~ 

~0'026 U5472 000e02 NcaB U(2) '(R8).~e83'6, cc.elee 
U?032 UHS2 Bes N~GB7 
0B7034 U2401 BVS NE~B7 
00'036 0U4U SEQ .• ! 
n7040 U44U NEGB? , H~' 

U7042 ~00262 StV 
U?~44 U6172 171770 me .,2(2) I(R.,oe0SY., eC"1ee1 
Be7.'e 183U2 RQ~B7 
e17e52 UU01 BYS ROl.B7 
U1.54 U04e~ IMI .• ! 
0110'6 1844ee RO~B7i ~~, 

U10U U5272 177776 i Nce .. e(2) I eRZH0eu", Cc-un 
eB?8U 18'272 ~77776 NCB ha(2) ,e Rel.sen'6, CCoUal. 
087e72 18'''2 171776 AOOB .. a(2) I( ~81 nen", eC'1U8 
081.14 Uh72 177776 COMB "~C21 ,c Re) .ee~fJBe. ceo sue ."U0 efi40l BtQ .*4 
0111U UHU H~' ZUlU 184000 SCOPE 

IC~tCK BINARY OPS USING AODR~SS HODE e 
aa1U6 a.82H see 15tT CONOI'ION COO!S 
'8711B 818'00 MOV PCiRe IRI,PC, ec.xe81 
.BH12 1UU2 ace MoYe 
."114 U241l Bva MOVe 
881116 ~.Uu SNE ,." 

C ,.,US 18HU MQVIf' HL' , , 

mm ~U.a2 MOV RliR2 IRnRI 
0B.2U, SEY ISET v 

08'126 uI.ea SUI NaiR2 I Ra-Bluelf. eC,81U 
11"13. U~U2 BCI 51188 
'''1.32 U.48~ ava suu 
8etu, 01l4l1, eu ,.~ 

.e7136 1UU8 SUil1 H~' 

8."" 8"244 c~e 'R!OR~_.e •••• , CCI'i" 1I'~42 01maU M v R2iR~ 
81'144 1"3481 POI MOVUA 



DUKc.e 
OilQKCD 

B4SIC U rAMI~V INST~UCTlO~ txtR, MAeVU 21"'" 19tiJU~.H 111.1 IIAlt n 

007146 U14U 8tQ ,.' 
U11'0 1U40J ~OIlUi H~' 

0011'2 ana" cee 
U71'. DU212 .SEII: SEN ,SET II. & N ( ... 
911156 02un eM' RiiR3 ,RhR~aU8BU, ccuue 
307160 UHU 8CS CM" 
007162 U24~2 BIIS CHP' 
007164 091101 BNt CM~" 
091166 19U01 8P~ I·: 
0~71 '0 U440~ eM'01 HI.' 

007172 ~UU2 MOV ReiR2 IRm-R2 
007174 019203 MOil R21R3 i R'-R2-RS 
001176 0U2U ADO R2iR3 IR3 a21R, 
0072U 096302 ASL. A2 IR2.2.R8 
007202 ~20203 eM' R2jR3 ;RhR3-20R. 
U1204 011401 SEQ ,*. 
~07206 U44U ~L.~ I ERROR I OHeC~ ADO INSTNUellQN 

IT~E rOL.L-OWING SUB'E5T 5HI~TS A BIT THROuaR R2 AND R' AND 00[$ 
181T TEST CSIT, USIN~ R2 AND R', 

0~7210 ~e5U2 CL.R R2 
~07212 005202 INC R2 
U7214 0e04~2 9R is 
007216 006302 151 uL R2 
U7220 1B04~1 BMI 4$ 
007222 ~U2e5 2S1 MOil R2jR' 
007224 090217 sec 
007226 0~02U B I' R2jR' lRZoR' 
007230 183902 ace 3$ 
007232 102401 ells JS 
U1234 081370 8N~ 1$ 
007236 184401 31 1 HI.' 
~01240 010205 41 MOY R2iR' 
007242 000257 cee 
007244 ~30205 eIT RZ,R' 

(- ~a7246 1U401 8M! I·~ 007250 U4400 ML.' 

007252 005002 C"R R2 
~07254 30m277 sec 
001256 0'0002 illS R~iR2 
007260 103002 Bee Bn, 
~07262 102401 Bve SIU 
~97264 001001 BNf I·~ ~07266 104400 BIS01 ~"T 

007270 0U0N MOV RMiR~ 
007272 000277 sec 
007274 0U244 CL! 
~0??76 040003 Ble RSjR3 
007300 U300J aee BI91 
307302 102402 BV! 810e 

( 
Oi!QKc.e BASIC 11 PAM!L.V INSTRucTIO~ £XER; MAeVa 2116''1 19ti~U~.74 111.48 'A$E 38 
Di!CKeD 

307334 ~01Ul aNt Ble0 
~013~6 110031 BP~ , .. 
007310 UH00 BICB! H"T 

037312 eU004 "OV R0jR4 
007314 005104 COM R~ 
007J16 040U4 a Ie R0iR' 
007320 305U4 COM R4 

(~ 
001322 020U4 CMP RljR' 
007324 0U4H SEQ ,.' 
001326 1e44U H~T 

~07330 010004 MOY RliR4 
U?J32 005104 COM R4 
301334 0U403 MOV R4iM 
007336 ne803 an RliR3 
307H0 103001 Beo aUlA 
027342 U0401 8M! ,.; 
007344 UHn eISSA, H~' 007346 0152U INC A~ 
037350 U1401 SEQ ,.' 
U7352 UHU H~' 
001354 0U3U MOV R~iR4 R3 o R4 •• 
007356 00'U! COM R3 Rh171n7 
001360 08U61 SEe SET c 
007362 38U04 ROA R4 A •• uee,. 
00736~ 068304 APD m:4 R3'117717jR41171'71 , cc.eeu 
081H6 u~an Bee 
0B137~ 18un eve ADa, 
107~72 nl401 &EQ AP~I 
U'374 U0eu BP. , .. 
U7376 U44U ADOII H~ 
007490 UI7U MOV ~CiRe 
111402 U2121 eM' IRI'·,IRI,. 
017404 ~2en7 CM' R8!PC 
U14U 08Hll BtQ •• ! 
0074U 1144mB HL.' 
0S741~ U01U HOV PCiR' 
017414 U27U neBU ADO .~I, R, 
e0742a 0ueu MOV RI.R2 

('. U1422 02B7U OH' m:: UHU 011802 aN! 
U7426 BUill CMP R2,RI 
11'431 UhZl BEQ .. ~ 
0'1432 UHn CM.Ui H~' 
011'434 194001 SCOPE 

IC~ECK BANARY BYT, 0'5 USI"_ APoRt" MODE .;, 
081436 0U1U U'U2 011 .,.'2'Z,RZ 

iR30R4 iol.l'''' 1'7442 0U3U Mall A"R. 
017444 141U4 IICS R~IA4 ,R3'1212 •• ~4itU".1 
117446 022184 1211'1 eM' un ... ,R4 
08H'2 nl.411 .~Q ,., 



OUKC.C !ASIC h F4MI~V INSTRUCTlg~ 'X~R"'. MAeVU 27C'''1 19*JUI..H U14, 'AU 39 
OIQKCO 

0874'" UHU MI.T IE~~OR' alea '411.'0 

eS74" aD'SU Oi.N R4 IRhUf2la- ~4j11 
00'461 1"U4 aI,s R~jR4 JRJ'1252 z! "~.8eS2,a 
0""li e227U UZ252 eM' UU,R4 
0s1466 0S~401 ItQ ,.~ 0 08'470 UHU HI.' It~RORI else '411.tO '" 

0874 72 111414 MOya 
:m:,.,R4 ,R4.l 77.'2 001474 822714 1776U eM' IMOyeEX END. 'HE SrON 

ms"ms BSt4U SEQ ,.4 
u''''a U44es MI.' I~RRORI MOVS rUI.EO 

8S"U ng7Z4 17"~' BIU 'U752"R4 
~B75U U~4U au ,+. 
081512 1I44S. HI.' I~RR,ORI U'B 'Ul.tO 

08"14 U'U4 COMS R. IR4'17"I' 
00"16 1U404 Move R4-R4 IR.omU1 , 
eS"20 0227U 01112' CMP .~6"R4 
00"24 081411 BEQ .. ~ 
IIB1526 U440e HI.' 

1JBY530 15nM4 BISS R~iR4 IA3.'252'2i ~4~a0e37' 
GB7532 U'204 INca R4 
08"34 ml"M4 rs' R4 
ae?536 0814U BU •• 4 
mm754B U44U ~I.' 
087542 184831 SCOPE 

ICRECK a INARY OPS aSINQ ADDRESS MOD~ ~ 
U"4<1 000402 9R ,., IR£$E VE TWO WORDS 
08"46 BUUI ,WORD a IRE$ERVEe '0- SOURCt DATA 
M8'''8 ~008U ,WORD 8 IRESERVEO 'O~ ~ES1IN4TION OAT4 
081552 010104 MOV PCiR4 
se7554 U51H Tn ·CA4' 
0815'6 e8'eH CI.R _IR4, IR4 POINTS TO OESTiNATlON eAT. if ", 
00'560 0U4m3 MOV R4iR3 
881562 88'043 CLR -CR3) IR3 POINTS TO SOUC~ DAU 

mS7U4 08h13 COH m: I (R~)~t7?n7 
087566 n52U INC , «R4, ,80~U~ 
~0"'0 08B262 StV ,SET v 
01"'2 061314 AOO (RlI"R.' I ,R~)U77n7, ,"4)UUe~lJ. eeolUl 
~87574 U3U2 Bce ADQl 
~87"6 U24U BY! AOO1 
e~16e8 ~eHml 8EO ,.~ 

~aHU UHU A001' ~L' 

U16e4 nun SCC 
087086 ~8e2'e CLN 
081610 021314 CMP (Rill CR4, I(R3)o17'717.CR4"1838~a. eC"1'.' 
U'612 103413 8CS CMP' 

1( ... 
~.~. 

OIl!aKC.C BASIC U fAHIi.V 
OilQKCO 

I NSTRUCT I O~ utR, MACYU 27"551 19.JU~.14 ~1f4a 'ACE: 40 

gll1614 U24a2 BVS CH~l 
087616 081401 REQ CM~l 
081620 1804U 8MI ,.1 
'07622 1844n CHhl HI.' 

U7624 Ulli17 scb 
9"626 00UU CLI 
~87630 "~1J14 BiT CRII"R4) ICR3).171717,CR4,o888888, CC.st8l 
08'632 10310:/ Bca BIH .". 007634 182411 eva ell~ 
081636 U14U BEQ ,. '0 007640 U4U8 8thl H~' 

U7642 U8217 .ce 
0117644 ~Z024' .c~efC~i! 
00'646 .8'114 COM CR.) I CA~"'''717 
U'~5~ 161314 SUB CR~"IN41 ,(A~, 1171717, (R4,"Snu, ccoun 
08'6'2 113402 BCI SUU 
00765. U240~ eva SUh 
eS16'6 0'1401 BEQ .+J 
mB'6U U44ee SUI1I HL.T 

Ba166a 115/113 e~RB (RI) "R~' U 71418 
097664 088313 :~~B CR3) i,R~)'Un?7 
00'666 00027. 
U'610 unu MOV CR3)IIR4) ICR~,.(R.I'8e'371 
0.'672 UBUl BP~ , ... 1 
007674 U4400 H~' 
0876'6 088314 SWAB IR.) 'CR~'.un'7, (R4'U1HU 
'0"00 0802U .sec I StY ,SET 0 $ v .,'7U 05U14 BIS IR~)"R41 I (R~)IUB3". CR4, '171777. CC'1881 
ee"l" U381~ Bce SUt 
ee".6 1U4U BVS Blh 
8S77U UB4U BM+ ,., 
081'12 114411 81UI HL 

61"14 S4U14 8lC (R~I"R4' I (R~IUU~V7. (R4)!l1HU, CCtl111 
.11'16 113812 Bee BlU m.'72, U.40~ eva aiel 
017722 U84e~ SM~ ,.~ 

ei1724 1844,. ueu HI. 

C e81726 0111262 SEY JStl v 
a.1738 nuu eM" IRIl, CR4' ICA 1!88'3'7,CA4)!117fa8, eC •• '.1 
0e1'U 1Im883 Dce CMP1A 
.'~7~' U~4.a eva CHP~A ""36 8.481 BU CM~U 
•• 1748 18,.81 BP, , .. 
081742 184418 CM~Ui HI. 

."144 '".n C~A CRII iCR3)~l8i'" 
011146 '111261 • C 

I'CA~)IUell" un,. l·tlU ROM CRa, 
ut7'iI 81 n<i HOV I Ril" (R4) I CR3)IIR4,UI •• U 

---- --- -----



OIDKC.C 
OUKCD 

UBiC 11 r4MI~V INST~UCTION tXER, MAey u 211.,,, ~'.JU\..74 UI·. 'AGE 4~ 

U77'" IIhU COM IR;I I I R41 n717P7 
887756 16U14 lUI I" lllU) iIR~)~l.I"'.,1.4l.'17n', CC:;U.IU 
11776. 113112 Bee SU~I.A 
887762 U2111 lye SUII.A 

( 
."764 1I8481 aKI ,.4 
~.7766 1'4411 sueui H~' 
881778 ~n217 ICC 
U1772 16\.3U sua IRIl.IR4) 'IRJI,~ •••••• 1"4"'777'7. Cg·.,n 
~81774 Ul4U e~os lUlU i8RANCH I' Q 0- I IS sn 
U7776 182401. BY. sUUS 
~u.e. u •• U ap~ , .. 
~18.82 184421 SU81Bi H~T 

018004 811!14 HOY (R3,.I.4' I C."I18 .... , CA4l!UII.B. ac.u •• 
81Uh .81:401 SEQ MO~1 
0UB18 1 •• 481 BMI t·~ 
AUI12 184411 ~OVlI H~' 

HUH 861314 ADa IRU,IR4) I IR!)" ..... , CR4'~ ..... " oe.'U1 
01U16 lnBU acc· ADQI.A 
01U28 18un BVC ADD1A 
0UB22 811181 SNE ADUA 
alUU 181181 9P~ .*! 
~U126 lU4S8 ADOUi H~' 

~un8 .1'lU COM IRII II R! , •• 71717 
8un2 ~lU14 HOY IR~1o IR4' leUIU77777 
mun4 uuu ADO IR~" 1~4) 'eR~)_'7'7'7.IR."t7'7'6, eC.lIu 
0U~36 UHU BCS ADg1S 
~ue4~ u~eel IYO ADQla 
010042 lU4ml aMI ,.l 
810044 U44U ADD1Bi HL' 
~10Z46 362714 01Sau ADO .li eR41 
3ue52 U5714 TSf IR_I 'CHECK rlNIL RtSU~T 
~U~54 ~.14U SEQ .. ~ 

( 
_.,. 010856 UH08 H~' 

0UZ60 U4U. SCOPE 

ICIIECK BINUY aYTt QPS USING ADDRESS MODE t· 
010862 088402 aR ,.' 
010864 088808 ,WORD I 
81U66 0Z8eu ·.WORD I 
01U70 01870' MOV PCjR' 
0U072 U5745 Tn ·IR" 
010~74 08514, CLR _~M" IIR5lU18 ... 
3U076 010532 ~OV R',R2 
~UU0 a85e42 CLR -IRi) IIRZ)nenU 
01~102 01!15232 INC R2 ,R2 'OINTS TO ODD un 
0101U 185112 COMB IR3' i IR2"",'41. 

0101A6 ~10217 Sec 
~U110 111215· MOYS IR2) 11ft" IIR2)'1774",I~"~"'1'7,CC.l.'1 

(-' 

OZQKC.C ~ASIC H F'AH1~Y INSTRUCTlQ~ EXER, KACY11 2716") ""JU~.74 1114. 'AS~ 42 
OZQKCO 

01U12 11311J05 Bee MOV8~ 
~lU14 1I24~4 Bva HOVBl 
~U116 U14U atQ MO~Bi 
~1~120 18011102 SPI,; MOYB~ 
010122 U'2U INCS IR~, ,QH,CK RESa~' 
~U124 0814~1 attl .• ! 
~1~126 U44U MOYUi HL' 

( 
01~13~ 186312 ABeB CRU :f~i~Ie~:=,.uN'I~ 810132 182!H BY .. ~ 
~1mlJ4 18 .. 12 Ro~a IRU 1C~~).j,U'" 
aU136 U'3U CECB IR'I U RlJ)o.BU7P 
01mi40 11681$ RORS !R~I /C RlI) " .. ,,7 
~lU42 a802" ccC 
~U144 1111512 CMI'S (R""RU '1"') .... 8"7.IRI'.' •••••• CC·l'1I 
0U146 112811 BYe CMP8i 
a1013a 180401 8MI .+; 
U01~2 114401 eM.al, H~' 

un'4 U5U3 Of" R3 
01m156 080261 S C 
mU168 0860n ROil R~ IRhUI", 
~10162 na3U. BIS R~jIA" I IR"'lli'" 
010164 UB27~ .8I:C I StV niN I)IT clv, • ~ 
010166 nun 81ts IH 'oIA5I lIRa) •• ,m •• ,I"".'.'"f7, CO.'Ul· 
011171 113'82 8CC; BU81 
U~172 U2401 IVII alTel 
818174 011411 QU , .. 
~ln76 1144U BI'B1i H~' 

0U208 Ulan :US IRI" IU) II~a)'il •••• ,I.')1'8.1", GO.l'.i 
~U2U 183nl II 81 
~102U 18m4z1 IHI .. ~ 
~U2U ~.44n ItISBli HL' 

~U2U 1412,", '~I!B IRI,"",) II~al'!."".'lft'ItU"'" cc.uu 
~10212 18~U2 I C alCBl 
Ble214 e8U01' SEQ BIC81 
010216 U8'Bl .P~ ,., 
~lnu 184408 BICSli H~ 

C 
BU222 18'112 COl\8 IRII '1ItZltI',. ••• I"".' .. ", 

.. +: I1U24 nun eM'B I~", IR'I 
eU226 811401 etQ ,.~ 

!U238 lIHU H~T 

eU232 lUsn BICB IRI"IR2) 'I ~"'l'.'''' I Ral 'fi..... eel.UI 
8U234 nUn BN~ aUau 
~U236 U"U TS B IR;, 
mU240 ut411 BEQ ;.~ 
eU242 UUe8' BleBU! HLT 

011244 088402 BR ,.' IA!8ERYt TWo WeRO!! 'OR DATA 
118246 wle ••• ,WaRD • ,10 ~~t ~.h 



OiQKC.C BASIC H PAHI~¥ INSTRUCTION EXtR" HACVU 
OIQKCO 

211'''1 1hJU~". ~114e ~Ad~ H 

BU25~ 011Un ,WeRO I ,OUT OAtA 
ZU2'a au,,, HOV PCiR' 
Il0254 0"745 Tn .i ~" 
I~U" 11,.., C~Ra 'In~ I R' PO I NTS TO eu, ODD BYT~ 
UUU 0UU4 HOV ~"R4 

,R4 PQINT' TO OUT EVi:N un Ie IU262 1nW44 CL.~B .CR41 
IU2U aU4m~ HOV R~.R~ 
!U266 U'14~ CLRS 'IR31 jR~ poINts Te .gUllaE OOD UTE 
IIU210 l~ue2 MOil "~'R~ 
0U2'2 U'842 CL.~B .( RZI ,R2 POINTS TO $OURCE tYEN IVTE 

,COMH~NTS ARE ~tAST $lqNlrTCANT 4 BIT! 0' aY'ES POINTtD TO BY R2,Ra 
,R4, AND A~ REP[C'IV(~' A~O THE AtH. NINO alTs ARe US', 

U~2'4 U02U SEC ,SET QAA~V 

AO~B (R2) 
I. (R21, (A$l! (A411 «R5 I 

eU~'6 180112 IUI1,eeee,U0e,l!Jen 
l!J~n0e 111214 MOVS IR~)"R~) leeB1,l!Jee0.e~0!,e~81 
l!JU30a 186112 AQ~a (R~' le8~0,eselis8SI.0e8a 
l!JlnU 111213 Moya (Rail IN~1 I.uu,eeuiuet,uu 
l!J1m3B6 186112 ~OLB CR2) ISles,eete,e •• ,l!J~8e 
81m310 111315 Move IR~)oCR') ,eue,0.U ; 03J11I'UU 
012312 U61U RO~B (R2, 11000,l!J01si"18 ,0810 
01U14 1061U ROLB CRS) l~ee0,01$e;018i,0ele 
012316 UlaU elSa (RIIIIU) JU80.~uei:8ee~,uu 
0l0n0 1auu sna IRij),IRiO ,uee,0ue,iU{,10U 
mU322 001426 SEQ el~1 

iun.e1~e;zut,utl ~UJ24 1$:1.314 BlSB eR31d R4) 
018326 131413 BUB (R~,,,A3) 'UBm,01u;eUi,uu 
0U33~ 0U423 eea 81Nl 
UU32 U52H INoa IR~) I 10~0, ~u1i0~ef.101.e 
~U334 UUH ~MPB (R~),,~4) Il000,0101,0l0 ,11~8 
010336 001:820 iN! BIN~ 
~U34~ 10hU AO~B cRa, lun,U18;eUI,tllu 
310342 luau CMPB (R~)o(R') ,uu,leUjeUl,lSU 
310344 eeuu 6NE Slli1 
3U346 U6212 ASRB (RS) 181U,U10 i1U{,UU 
010350 1J1214 ans (Ra) dR4) ,0180,101e,018 ,1010 
0103'2 0~!.412 SEQ el~1 
0U35. 106eU RCRB eM'» InU,UUj8Ui,0U1 
~1B356 12t4U CMPB (R~lol~" 18u0,uie.0181.IU1 
~U36~ 001101 BNt al~1 
~1~3U U'314 o.l:a (R4) le~e0,18'8i018a,e111 
0U364 1412U Blce (RZ)d R4 ) IUe8,l.eu,ue9,0~0a 
01U66 01l~Z04 BNE SlNl 
~U3'0 UUU ~OVB (R~jo!R4) 121U,i0UI181.~.3Ul 
mUI372 1U2U A$RB 'R~I 10U~.0Ul,ua.~U1 
~UJ74 HUU SICB (R~ l"~" Jau~,UU;U10.mUi 
~U~'6 081401 ~EQ J.~ 
~104Bm U443e BIN1' H~' 
BU402 104000 SCOPE 

I C~ECK BINAAY WO~~ .~;s US I NG AOORiSS MO~~ 2 & 4 
0U404 ~U4n MOV , eT PE. INA'lON REGlnEA 
0U4U 012115 0S0001 MO.V #1. cR" 

Dl!OKC.C BASIC U rAH!~V !NSTRUCTION EXER, MAeYa 271''') 19iJU~.14 al40 PA~E 44 
OlQKCD 

~U412 ~.2712 177777 ~OV .. t,(R~) 
~10416 0002" cce 
BU420 000262 SEv 
010422 06222' ADO (Ral", (R5U J IR2) -1 ""7. (R5) .aU0~0, cCoeU1 
0U424 U3BU see AOQ2 
~U426 102401 Bva AD~2 
310430 0e14~1 BEQ ,.! 
010432 U4400 A0021 Hk' 

010434 00g262 SEV :m)~mm, ~U4J6 02.521 0U~~1 CM~ oCR" ,*1 CO.UBI 
~U442 U3S02 Bce CHP2 
~U444 U2401 evs CHP2 
eU446 U0401 aMI ,. 
mH45a U44U CMP21 ~L' 
~U4'2 e'~22' BIS .1~2)"R'). I(R2)'17'7'7.«R5l·~'71'7.cc.leel 
mU454 lUUl Bce ana 
mU4'6 lU401 aMI ,.3 
010460 1U4U 81S21 HL' 
~U462 ~ee217 $CC 
Um464 "18244 eLI 
010466 lU245 Sua CR21·,e,R't IC R2"17?717,(R5)'''''''Sse. CC'ZlS" 
310473 U~4"2 BCS SU92 
~U4'2 1024el BV! SUBZ 
3U414 "U4~1 B,Q .. ~ 
~U416 184.00 suez, HL' 

,,~e'u U'H2 NEG ·CR2) /lR21."s~eU 

"U'''2 "-'115 COM (Rt) IIR".j,1?717 
01U04 "'02'7 ICC 
eU506 sna,s CLN 
018 510 0 .. 222. QlC IRa)·,IR')' I (~2)U"e"u. (A5)U77716, eC-leel 
018512 U3,n Bee 8102 
018514 U24U 'VS 8192 
~U'16 .8£401 IlEQ Sloa 
0U'20 18'401 aMI ,·4 
eU'22 U44U BlO2, HLt 
0U5U BUY42 12n'2 MOV .U'U2,.IR2) 
B~3'3~ U224S MOV (R~I·,.{R" 

('~\ BU'32 B8hn COM IR". , C~') ~m525U 
01U34 BU262 St¥ 

I(R21'12~2'2'IR,),e'2'.', Bun, B~42" 81 ",R2I,"IR', cc.e~e1 J 0~e'48 UUU Reb a I T2 
0U"2 U~4el BV. a!!2 
018'.4 011.401 atQ ,.! 
IUI'4, 1B44U, 91'21 HL' 
3U". 0'1262 lEV 

JcR2IH252'2'("','H?H7, CC'U8l 11."'2 aU2U SIX CRIl"',lft')' au"" U~~"a ge B1U. au,,, 1e"0~ BVI aUZA 
UU60 118481 8M! ,.4 



DIQKC.C BASIC !1 FA"I~Y I NSTRUCTI O~ U'R. MAC¥U 271"'1 ~"JU~;,74 UIU 'Alt 4' 
DIQKCO 

~U562 1"48. BIiZA i ML' 
811". 842745 lUU2 ale mwa.o\R', IIR5"IU,., 
8U". anu, CQM 'CUIHU2t2 
01"72 ~24241 eM' ·1~21 •• CR" 

C_: 018"4 111411 BEO ••• 
~1"76 1114411 H~t 

0U6U 1"812 C~R C"I' J CR21117t7t7 818602 • lh22 aOM cft I • 
mU604 162H2 UIUl SUI • ~i.CR~1 'C RZI.1717h • Ceo"n 
IU611 113482 ees SUt!2A 
BU612 182411 BV. luau 
I1B614 UI4U 8MI .. , 
01m616 184481 SUB2Ai H~' 
HU2i1 lU.U sca~E 

0U622 0U702 MOV PCiR2 :mEC¥~Rw pC U~624 ~10U5 MOV R2iR' 
118626 124245 111 CMPa .1 21 •• ,R51 'CO"~ARE A~~ PREVIOUS ME~ORY ADDRESSES 
mU63a 811401 8tQ .. ~ 
~U632 184481 H~t ,~RRORI 
~18634 ~2.237 WZUU CM' R2j"'RSTAO 'CH~CK rOR LOW LIMIT 
~U642 311312 BN! 11 
elm642 1848el SCOPE 

'CIoI£CK BINARY BYTE OPS USING ADOR~S' MODES 2 & 4. 
~1A644 eee4B2 BR ', .. , nERVE T~D WORDS 
~1m646 nmell .WORD I I$OU~CE OA A 
~lU'e BIBU. ,WORD • ,DESt!NA'ION CUA 
U~6"2 AU7N ~OV PQiR3 
U0054 el5743 TST .CR3) 
AU656 112743 8I8l181 Mova t2U •• (R31 
~UU2 112743 010317 Mova n~1 •• CR31 1 IR3 I 1188371 
~U666 019304 MOV R~iR4 
~1A67. 112744 •• un Mova 'In,.(R41 
el~614 112744 0UIII Mova .li·CR., I(R41U714U 

(~ 
01A702 081401 BEQ ,.! 
0U702 184401 HL' 

01~7A4 1'2324 8 1fe CR31"'oCR 41t 'IR3I.1113H. (R4,'.77717 
AU1~6 U04U BM ~~. 
~U7U 1044U HLT 

010712 122324 CHPa (R,,·.IR4,. 
A1A114 183422 BCS CHPB2 
a10716 182e01 BVe CHPB2 
~1m72. USlal BP~ •• ! 
~lA122 U44U CMP92i HLT 

018724 000261 SEC 
0U126 134344 BIn .IR31 •• ,R41 
010130 1I3U2 Bee aITB2 
0U732 112401 Bve aH82 

(-' 
OlQKc.e 
O~QKCD 

BASIC U fAMILY INSTRUCTlO~ txu. MACYU 27105" 19iJU~.74 ~114. 'AlE 46 

~lp134 U14U eEQ .. ' ~U736 184481 eI'B2j H~' 

31.0148 U2244 a~! 
~10742 144144 Blea .IR3I •• CR4, ICRII'U'IJ7. CR4,U7,.,. 
3U744 aes,4B1 IEQ .. ; 
eU746 U44e. 1oI~' 
0n153 Ui4U. acoP£ 

(---- 'CifECK a i~.RY WORD 0'$ USI~G ADOR~S$ MO~t' I • '. 
mU752 en404 2. 1 UERV S,.~, FOR DATA AN~ 4DORtsSU 
~13"4 310808 ·.WORD , /CON"INI lDOR!S$ O~ IDURC! DATA 
310756 .108e. • WORO • ,CONTAINS ADDRESS 0' D!S' OAT • 
31e768 31eUI ,WORD • '~ONTAIN' .OURe, QAT. 
01e162 311mB. .WORD • ,.ONT'INI D"T OAT. 
~U764 2107U 2s1 MOV '.iR~ 
eu766 nIl .. MOV ",.R0 '$U seo" PtR 
310173 3241" CM" _cRIII •• ,RIII "D~un 8. 
BU712 mU.05 MOV RB.R' ,R" POINTS 'TO eEl, DA'A 
318774 ~24545 CMP _1"51 •• cUI ,sue 4 '_OM R, 
~10716 aun, MOV RI.I"5, ,R! POINTs TO ADDR!SS 0' DCST DATA 
~H.0. 0~.5n MOV R'.R2 
011B32 Bun4 Mav Rlill4 ,R4 POINTS Ta DESr DAT. 
0UBB4 U57.1 '" oC"" 81UB6 ateln MOV R.~R~ IR3 POINTS TO saURce 114U . 
8~10U 8UI42 MOV R_j.\RZI JRI POINTS To ADDR~SI or SOURCE DATA 
011812 anau C~R CR~I tPR~SET ~ODROE O~TA 
~1i~14 0115114 a~R CR~I 'PR~SU tiT DnA 

011116 In271 SCC 
~1U2. ..1244 c~. 
011022 163235 $UI 'IR21."CRII. 'IR""'I •••• IR41~.,."., C~"'I' 
mHBU 113482 ae, sun 
011126 U24U Bva sun 
01113. 1.1.481 au ,.~ 

U!B32 18 .. U sunt HL' 
Ulll4 151752 u .... IAI .1I ••••• ,OIR21 'IA"d ..... 
UiUI aU7" 111.1.1 A 0 tUfa.RIl IIR!I ..... U 
U!e44 163235 eus .,N21 •• 'CR'lt / I"""U ..... CUI~l .... l. CCtuU 
mU846 ulna 8CII SUnA 

C: 11~1'1 U211i._ Bve SUUA 
1111'2 18.4U 8MI ,., 
0118'4 184411 sUiui H~' 

mm III/hi4 =H IR41 IIA4IU"'" Ina" "IR21.'·C R', iIA~I'1 •••••• IR41~.t71'7 
811'62 .,i..ll BEO .+4 
es,~164 114 ... HI.' 
81U66 Illau aM' .,1121 •• 11111". 
111171 UUIl: IVI :.· ... 4 
I1U72 1'4411 H~' 01117. '.'l'Z· CO" '.IRII 
111176 ell2n CCII 



QIDKC"C USiC h 'AHI~~ INSTAuaTIO~' tK~R', 
DIDKCD 

UU~e e~u" l1uea uuu 
m~UB4 U1l41~ 
Il~U6 leU .. 
Uhu e.e~6~ 
UU~i! ,.'2" 
UUU lUlU 
Uhu UII4U' 
UlU. 11UU 

MiU22 'I'U' uuu e23U, 
UU26 Ui4U 
0111311 114411 
U!132 lUlU 

Uh34 
UU36 
3H140 
U!U2 
~11144 
0U146 
011151 

UU06 
UIIIII 
0.eeee 
nllilel 
~ueell 
0USIII 
ussea 

~1i152 01111111 III 
01115. n4e48 
011156 0~lJlln 
~HU0 018305 
011162 085743 
011164 liIU843 
011166 015213 
0111111 011104~ 
011172 alUm. 
U1l74 e857411 
U1176 110844 
0H200 0.'214 
311202 010144 

0U204 UU61 
A1i206 012734 111Ul 
011212 112734 ne211' 
mli216 115433 
0U220 115433 
1I1l.222 U3401 
011224 U44118 
111226 022715 .806118 
~11232 ~eue1 
011234 194411 
~1~236 ~24343 
mH240 U34U 
311242 153433 
311244 322115 U060l 
3H250 0Bt4U 

O!QKC;,C BASIC U rAHl\.V INSTRUCTl.O~ EXER, 
DilQKCD 

AOO 
eve 
aMI 
H~' Itt 
ale 
eco 
IMI 
H~t 

COM 
CM' 
SEC 
MI.' 
SCOPE 

BIN.RY 
8R 
,WORD 
',WORD 
, WORD 
',WORD 
',WORO 
',WORO 

MOV 
eM' 
HOV 
HOV Tn 
Hev 
INe 
HOV 
MOV Tn 
MOY 
INe 
HOV 

s~e 
MOY 
MOya 
MOYB 
HOVB 
ses 
HL' 
CMP 
Q(Q 
H~' 
CMP 
BUB 
elSs 
CMP 
BEQ 

H~t 
Bica 
alCS 
BITB 
SNE 
BIts 
SNE 

'-IR" 'l~a'.'''CR''. 
,+~ 

*l1700!.. 'I R4). 
'2~S"IR4)* 
IftCR.),'IR3l+ 
hlR-) "CR3). , .. 
'UldR" .. ~ 
·IR3),·IR~1 
'IR4)."CR3I. 
.. 24) ..... IR3). 
UUU1c,IR', 
,H 

hjR."h<R3) 
hlR.),hC R3) 
"~41."(R3)+ 
SUB3 
.·IR~lt·(R3). 
,.4 

,IA41.a117?7 
'IR~I'0"717,cA41,e77717 

iRe_APoRtss or DEST DAT. 
,R3 • • 
,R' " ,SUB ~ r~OM ~3 
,R! POINTS TO ADORESS Of OEST DATA 
,QOD BVH 
,EVEN utE 

,Re'.QORtSS Of SOURct DATA 
,R4 POINT, TO ADORUS or SOURCE: DATA 
,ODD nTC 
,EVEN BytE 

,sq CAR~V 
,SOVRCE OA'A.!.ael~!. 

IO[~' OA, •• 80'608 

,tRRORI ~OV eOES AFFtCT e alT IN PSW 
I CHECK DU' eA TA 

I~RRORI IN'ORRECT N~SU~T 
,PO I NT R4 ueK TO ~VEN BYTE 

fDUT OAfA i ueU1 
I CHECK RUU~' 

~1i252 104400 
SH2" 14'453 
311256 14'4'3 
U12U UJ433 
011262 UUU 
eU264 135433 
011266 0~i.U1 
011270 U44S8 B!fB3i H~' 

211212 1234'3 
~H214 UUu 
011216 12HU 
01lU~ 0.14U 
011302 U44U 
011304 U4eu 

0lUU 0n482 
81UU UU00 
811312 0ueu 

011314 0U7U 
BU320 0~UU 
U1322 08'06' 
nuu 0U7U 
011334 UUU 
U1H2 016362 
81tH6 086362 
U!.352 Un7, 
01£3'4 02276$ 
011362 0U4U 
81136 .. 1BH •• 
Ui366 0~a"2 
811374 046562 
nHu n42U 
011411 011411 
11.Hlll 114488 
n~H4 aeun 
011428 826261 
I1H26 U~4el 

nU04 

CM~B 
BNf 
CMPB 
SEQ 

cM~ni H~t 
SCOPE 

'IR410,hIR31 
CMRB3 
_CQ41*"-IR31 ,., 

'C~ECK BINARY OPS OSINq AOQRE~$ MOD~ 6 

sclTAi ~:ORD eO' :~~~~~~~e T~~R~mmNglTA 
DOA TA i ,WORD I 'RE~ERVE~ POR DESTINA TI ON oAT A 

MOV ,'PACTQR,R2 i~ET RE~OCA'!ON 'ACTOR AND USE AS AN 
MOV RatR' ,INDEX VA~OE TO porNT '0 04TA 
C~R DCATA C') ,PR~SET OtlTlNAT I ON DATA 01UU 

0800U 
HUll 
0nUe 
UUU 

mm 1S1 
MOV .1;504T4(21 ,THIS RQUT'INE PUT A 1 siT INTO EVeRY 
BIS SDAUC2I,OQ4TAC" ;oTHeR SIT POSITIO~ IN HE our. 

05252' J1UU 

AS~ Sg~TAI21 ilNAfION AOOAESS 1'2'25) 
U~ SDAUC2) 
QCC U 
OM. "~'2',ODA'A(" 'CM~CK "ESO~' 
BED ,+! 
~~, 

Mev 
WIO 
Sit 
8£0 
H~' 
AS~ 
eM' 
DEli 

itARORI INeORAECf RESU~T 

'ERRORI eM~ INST ~.I~'O 

SDITA 12lt DOATA C" 
A006 
AOi/t ,., 
SDITAIU ,SOAU.'t5!4 
SD~TAII)IOQATAI" 
$U~6 ,.' 

G·C~~.,., 1· ! 

l- j 

I~/ 

.(--, 

L~' 

C-".'\ 
" 



OZQKC.C BASIC 11 rAHILV INSTRUCTIO~ 'X~A, HACVU 2116n, 1hJU~;,74 1.1'.' •• sg 49 
DZQKCD 

811472 1127U unn Mova .~",A' iRI.1777'7 I~OYB XR EXTEND' S I9H 1 
~U476 2U162 011311 MOV RliSDATAI21 
~U'U ~U7n 177777 D113'Z HOV ... Do.TA", 
1115U 1665U nun SUB DO'TAI'I,RI 

( 211514 ~a1.U iEO ,.~ 

~11516 114411 ~LT 
211'20 ~66265 nun ~lU12 1Ii ADO SD'TAI21,00ATAC" 
211526 ~.U62 luua ASL SDAuca, 
~11'J2 ' 815162 011318 COM 50ATAI21 
8115J6 ~36265 nun 011312 Bn SDATAI21,ODATAI" 
~11544 n14~1 BEQ , .. 
211'46 1144U HLT 
811550 8a5162 Al13U COM SDATAI21 
All"4 826265 111311 011312 OHP SO~TAI21,DDATAI'1 
U1562 alUll BEQ ,+~ 
011564 1844U HLT 
A11566 ~262U 2113U CMP SDITAI21,RI 
811"2 2.U52 BN£ 1$ 
~11574 184U. SCOPE 

ICH~CK BANARV BYTE OPS US,IIG ADDRESS HODE , 
0' SOURCE • DEIT DATA IND EI 5 .TABI2). AND DDA ABI4, R '~RENCE EYEN ByTr 

lAND SDATABCJI. AN. DDATABI" rErEftEN~E ODe !YTE Dr SOURCE & DnT DATA 

Ui516 ~137n nUB4 MDV urACTOR,A2 ,GET INDEX Y'tUE 
~116~2 ~U2U MDV AafU I R2. POR SO ORe EYEN BVTt INDEX. R4 ,.OR 
011604 ~184n MOV R4iR3 IDE,T OD~ IV't. R~ rOR SOURCE EVEN 
~11611<1 ~e52n INC R3 'AND R~ ,oft ~EST ODD BVTr 
0116U 2U305 MDV R3iA, 
~11612 tqf0261 SEC 

U2un.SDATABlzl SQ CARRY 
~11614 ~~2162 125252 '1174. MDV 
011622 112763 117125 ~U74. MOVB U77U"SDAhB(3, iSOU-C£ DnA , nun 
~U6Ja ~16264 UI741 e11742 MOV SDATABIZt,DDATABC4, 
~116J6 ~'2764 125125 011742 BIS • ~25125,DDATABI41 iOEn OATA • 177771 
~11644 136263 U~74a '1174. BUB SDATABI2!, SDATUI 31 
~11652 ~e14~1 BEQ ,+4 

(- ~11654 U44U eUB6i M~T 

~11656 146264 U174, tU742 BICB SDATABI2l, DO AT AS (41 
011664 113401 BCS .. ~ 
~11666 U44~8 MLT ,ERROR MOY;SI$~BITtBIC DO NOT AFPEeT ,~, 
211670 126364 ~U741 tU742 CMPS SDATAUU), DDATAB (41 
U1676 ~81.4~1 BEO fe! 
0117~0 1S44~B ~~T 

~11?~2 146365 ~U74B t11742 BICB SDATASI31.0DATAB('1 
~1171~ 126265 m1H4, 111H2 CHPS SDATAS 12 '. DDATABI51 
~11716 ~U4~1 BEQ , .. ~ 
~11723 1144~. H~' 
~11722 1H564 U1742 111742 BX'S DDATABI",ODATASI41 
011138 0e14~1 SEQ •• 1 
011132 U440Z H~T 

(" 
OZQKC.C RASIC 11 fAMH.V I NSTRUCTI D~ UEA. MACYU 
DZOKeD 

271U', 19.,JU~.74 11148 ~ACt ,. 

~11734 1I4BU SCOPE 

~11736 010406 Bft UB? I RESEAVE TWO WORDS 
011740 ~1f01S1 SDArUI ''''gRO 

, 'REsERVEd 'gN $~URCJ DAT. 
011 742 01110101 DDiTAI' ,W NO B IR£IERVtO , ~ 0 ST DATA 

ICHECK BiNARV WORD OPS USING ADOAtSs HODE , 
IRZ.AOOR 5S or SOURet DATA. AND A3. ADOAESS or DEST DATA 

(~>\ 
~11744 0B.lma salN71 ,WORD 8 I~ONTA1NS IgeAEss 0' SOURCE DA!A 
011746 0.0181 DBIN7I ,WORD I ICONTAINS ADDRrSS 0' DEST OAT. 
011750 31.IIB ,HO,AD , ,CDNTAINS .0UReE DATA 
011"2 0101U ,WORD • ICONTAINS DEST DATA 

011754 010ne UB'I MOV peiRI 
~11756 e2'148 eM' .1 eI •• IRII. 
U1?6I 0UUZ MOY RlliR2 
~11762 ~2'242 eM' .IRa".tRa, 
011764 0UIl.2 MOY RIf&\R21 
011766 Ul2n MOV A2iR~ 
~U770 3Z4143 eM' .IU"'IR~, 
011772 lUlU MOV R'"R~I 

~U714 0.1261 SEe 
811176 U2717 nUll ~7774' MOV u ...... ·SlIN7 '$O~RC£ 'AlA , u .... 
e~2s04 011777 111734 177H4 MOV "aIN7,.DaJH? ,DE T OA A • U .... 
012112 183181 8CO MOV? 
012S14 10U01 SMI ,+' 
012816 11448, MOY71 H~' 

iDE" DAtA • 1'.8., 012820 alun 171722 AS~ 'OllN7 
012B24 112801 Ive ,*, 
012826 0114U au ,*! 
BUng 114488 HL' 
012U2 027777 171786 171786 eM' IISS I NY ,.0Bl N7 'IRZI'l ..... , IUln .. ",. 
01214. lU4e2 'CI CMP7 
012142 1824.1 ave CHP7 
01U44 188481 SM' ,*a 
012Z46 1844U OM.'I HL' 

012158 167777 17'671 lH671 SUI '$BJN?,'OB tN7 "Ra'~t8.8 ••• IR~I"8'8" 
012156 U3en BCC aUQ 

C~' 
812168 U2U2 ava SU~7 
'12862 IIHlt IU IUB? 
01UU 101401 IMI ',.4 

, "' 012066 IU4B1 aUI7! HL' 

012871 BU277 177"1 ASR .asIN? 'IRal.i411 ... 
0121,. U?717 ln644 11~644 ADO .S. N1 •• 081N7 11~21~t4e" •• I_~'1'4'." 
eU102 U31n scC ADO? 
IUU4 112002 Ive AO., 
mU1B6 011401, au AllY? 
aUUI 111811 BP~ ,.~ 

112112 114411 AD~71 ~L' 



OiIQKC.C BASIC U fAM!L.~ INnRUCT\O~ ~X[R. MACVU 271 '" I 19iJUL,.,. 11,.8 ~A~E 51 
OIQKCD 

0UU4 ~4?777 177024 p 76U UC '$8IN7.,DSfN7 'CR21.148ne. c.3)'UeUe 
~1U22 ~8i401 eu ',.! 
eUU4 1844011 ML.' 

U2126 3""7 177612 H~6U BU nSIN1,.oelN7 '(R2)'H~eU, (A3).t4enm 

0 ~U134 U8481 BM! I.~ 
~U136 U44U ML.t -<'/ 

U3148 Bar77? 177600 lnU0 CMP fSSIN7,.oerN1 
0121 4 6 ~ei4U BeQ , .. 
0121'8 18448' HL,T 
8121'2 U4eu leopt 

'$OM~ M I SC~L.L.ANe;oU. OP~RAT ION I NVOL,V! NG tH! ~c 
,NOT i NON! OF THESE 0 [RAUONS SHOVL.C Arrrc' tH! ~c 

gU15. U5.ee o"~ All 
012156 8.5061 BeU12 aL.A 15 
~12162 01e7~7 MOV pciPC 
012464 120707 CMPS FC/PC 
012166 0~070' au PCiPC 
UU70 061807 .o~ R~I~C 
~lU72 U'7e7 TUB PC 
~lU'4 ~n'~1 ADO PC 
312176 02U~7 CMP (Re) ,PC 
~1~2U 1Uem1 aI'S (R1) ,,~ 
U!2U 062701 emeses Acd .a,po 
m122~6 ma31Z7 UU~4 OM. U~ACTOR,Pe 
U2212 133701 ann. alTS '~~ACTOR I pe 
012216 0~B24B ~O. 

,T~E NEXT ,we INSTRUCTION CAUSE 'H~ PROGRAM '0 JUMP TO THE UNRt~OCATED 
,CODE ANQ fO RETURN ON THE rO~~OWING INSf II F tHE CODE I S RE~OCATED) 

~12220 163707 0SU04 sus U~ACTOR, PO 'JUM~S TO UN_.LoCATED COOE 
~12224 0637e7 UU04 ADD "PACTOR, PC I RETURNS 
~12230 GS0240 NOP 
012232 024607 cMP "ISP),PC 
012234 U2U7 sin ($~).,PC 
~12236 026707 nua OMP l$,PC 
012242 166707 ue006 SUB ii/PC 
012246 0467~7 0SU02 910 1$j'PC 
ml.2252 ~e~.~~ SR .+4 'BRANCH OV!R H 
~122'4 e~~ne ui 0 
012256 U40U SCOPE 

012260 ~lm,a2 MOV PciR2 
012262 ~~21~2 ~eU12 ADO *U,R2 
012266 0127~' ~0a32 MOV IRtL.DC. PC ,GO ~ELOCA't PROGRAM CODE 
012272 ~0a24e NOP ,PROCRAM RETURNS HERE_2 

11i11111111111 LAH AQDRESS Of coot TO Be RtLOeATi;O 11111111111 

,2222222222222 PIRST ADDRESS To BE H£~OC4TEO 222222222 
012.74 mU700 RE~.' MOV PC~R0 ,GET PC 
012276 ~0"40 TST -(R0' ,R0 CONHINS T~E ADDRESS or REL2 
01n00 ~10037 r.0U10 MOV R0iurRSTAD ,SAYE 

OilQKC.C 
Oi!QKCD 

USIC U fAM1LV INSTRUCTID~ tXER', MACYU 271 ~5" 19.JU~.'4 111 40 PACE 52 

012J04 ~101U MOV PCjR0 I Gq CURRENT PC 
012306 1621~~ ~12J~6 SUB .,/R0 ,SUBTRAct RtL.OeAT'ON fACTOR 
~12312 ~le~37 001004 MOV R~"'rACTOR ,SAVE RnOCAnON fACTOR 
~12H6 010701 MQV PCIR~ ,SET NEW seO~E PTR 

,CMECK BINARY BYTt OPS USING ADDRESS MODE 1 
~a320 0004~6 SR BINB? ,RESERVE SPAer FOR ADDRESSES & DATA 
012322 000000 seINe" , WORD 0 ,CONTAINS 4D~RESS or SOURCE EVEN BVTE 
~ln24 000000 ,WORD 0 .cONTAINS ADDRESS or SOURCE 000 BYTE 
012J26 0000U , WORD a ,CONH! NI ADORns or DEST EVEN BYTE If ~12330 0000U ,WORD 0 ,CONTAIN! 4D~RESS 0' OrST 000 BYTE 
012332 00U00 oelNe71 , WORD 0 ,CDNTAINS SOUReE OATA ",/ 012334 000030 , WOAD a ,CONTA!N9 OtST O~TA 

~1U36 0U1U BINS?, MOV =mL.(R0J ~12340 ~24040 CMP ,R~ • ADORESS OF D~ST OATA 
~12J42 ~U061 171772 ~OV R0 "IRB' , ~OAD ACORfS OF D~5T ~Vt~ BYTE DATA 
012346 ~100U 177774 MDV RB,.4I R" 
0123'2 085260 177774 INC .4(R0) ,LOAD ADORESS OF oesr 000 SYTE DATA 

c 



( 

( 

( 

ClQKC.C BASIC 11 'AHI~' INSTRUCTIO~ EXER; 
OUKCO 

012J56 U~741 
'lN60 ~U061 17771. 
~12364 0UUI 177712 
~1?370 015261 177172 

~12374 ~e'002 
~1~376 ~127~3 010a~2 
012~~2 ~U1H 177714 
~124~6 ~127n 177776 

012412 ~e5121 
M12414 01150U 
~12416 013746 0aum~ 
012422 06U02 
012424 3616U 
312426 061604 
H2430 M626~5 

012432 112173 177777 ~12322 
h244~ 132772 0UJ77 n2322 
012446 001401 
012450 1044~I 

012452 1~7374 ~12322 ~123~2 
012460 U5Z?4 012332 
M12464 001401 
~12466 104400 

012410 1~'375 012332 
~12474 ~05274 012332 
~U500 127375 ~12322 U2332 
"1""6 001401 
"12510 U4401 

012512 1H3'5 012322 '12332 
012520 ~0H~1 
~12522 U44~0 

Tn 
HOY 
MOY 
INC 

Cl.~ 
MOV 
MOV 
MOV 

CI.R 
CI.R 
MOV 
ADO 
ADO 
ADO 
ADO 

MOYS alTs 
BEQ 
HI. T 

m: 
SEQ 
HI. T 

DEce 
INC 
CMPB 
eEa 
H~T 

·IRII 
Rlo·nlMBI 
R~i·6IR') 
.6IRI) 

R2 
'2iR~ 
•• ~, R4 
"2 , R, 

IRB)-
IR0) 
,*~ACTORI.ISPI 
ISPloR2 
ISPI,R3 
IS~ II H4 
ISP).,R' 

'R~.ADDRess or SOURCE OATA 
,1.0AO ADORnS or $OU~C! [VEN B'TE DATA 

,~CAO ADOAns or BOURet 000 BYTE DATA 

'SET INDEX REGISTtRS 
,.SSIN87i21,'SBINB7C31 RtrrR£NeE EVEN & 
1000 BYTE BOORCE DAH, 'DeIN~714)/'DBlNB7(') 
,RHERtNaE DU' EVeN' ODD UTE DATA 

,PRESET SOURCE DATA 
,PRESET OUT DATA 
,GET RE~OCAT!ON FAOTOR 
,AND ADD TO I NOB V AI.UU 

~:!.71',!SSBINIBN'B713C2" 'SRC DATA ~ {7'400 •• ' • 'CMtCK THA' fY£N ByTE WAS NOT ArrECTEC 
,_4 IBY ~OV8 !NSTRUCTION 

:~m~ml :mt m: : mm 
,sa I N8? I 3) ,'DB I NB7«" 
,.4 

BICB fSSINS1(3),'OBINB7C" 
B.Q ,0. 
HI.T 

~12524 10'013 ~12322 IT~IS RO~'~~t SE~~9m7m, IN T~~R;o~m ;O~0:~~~ Bv USING A BIT FROM 
'THE OEST EVEN Bvn INTO T~E $OURCE 000 nTE 

~1253~ 157473 012332 Z12322 
~12536 106174 ~12332 

91571 elSs ,OaINB7(4),'S8INB1!3) 

~12542 103372 
~12544 ~22772 177400 a12322 
"12552 ~01401 
~12554 1044~g 

1,12556 ~0037l ~12322 
~12562 112715 ~002~~ 012332 

OlQKC.C RASle i1 rAM!I.' INSTRUCTIO~ EXER, 
OlQKCO 

~12602 U3372 
~126"4 ~e5772 012322 
"12610 ~01401 
"1?612 U4400 
~1?H4 104000 

"12616 ~12102 ~amUl OA[RR, 
012622 "10703 
~12624 0a04~1 
~12626 "~~a~a 
'"126,3(1 "0"23 
"12632 ~U313 
"12634 ~~5213 
"12~36 "12137 ~U764 enU4 
~12~44 ~n131 nU04 0e0034 
~12~'2 ~ln37 ~ua04 011018 

~12660 UBZ77 
~12662 lU212 
~12664 \SHU 
012666 ~60222 
~126'0 U44U 
012612 ~06!42 
012614 lU400 
0126'6 lU5U 
~12700 1U4U 
~12732 17e412 
0127m4 UHU 
012706 042202 
012713 l~HU 
012712 144202 
01~7H UHU 
012716 155202 
012720 104400 
012122 U5532 
"12124 U44U 
~12126 143U2 
012730 104401 
012732 00"33 
012734 U44U 
012136 116533 
012740 U44U 
012742 1704'3 
012744 Uol4e0 
~12746 U71U 17777' 
012752 U4401 
~1!754 U54'7 17777~ 
012760 lU4e. 
012762 080400 

012764 062716 01'082 11 I 
01H10 052766 0nU7 neU2 
012716 e0UU 

RO~B .OBINB7C41 
BCC SIS7 
CMP '1!74U,'SBINB1(2) ,c~EeK RESUI.T 
SEQ ,'. 
~I.T 

SWAB 
MOye 

Bce 
TST 
SEQ 
HI. T 
SCOPE 

MQY 
MOV 
SR 
" WORD 
T51 
MOV 
INO 
MOV 
ADO 
MOV 

see 
'VB 
HL.T 
ADO 
HI.T 
AS~ 
HL. T 
MrPD 
HI.T 
CI.~F 
HL.T 
SIC 
HI.. T 
sue 
HL. T 
~ISB 
HL.' 
• CDS 
ML.' 
SUB 
~L.T 
TS' 
HI.' 
MrPD 
HI.' 
C~AD 
MI.' 
Bits 
HI.' 
NUB 
HL-' 
aR 

ADO 
BU 
ATl 

_saINa7(2) lSAC DATA io U8371 
.200,.0BINB1c51 ,DES' OAf •• 100000 

~oe I NB7 I 5), .s8 I N8Y (2) 
_De NBY!') 

al07 
,sBINar(2) 

I'~ 

'~;R2 
PCiR3 
• *4 
I 
CR3). 
R31C R31 

'~OAO R2 WITH ODD • 

IRU(RYE $'4CE rOR A HORO 
IWI!..!.. COflUIN .N oeD ADDA£S5 
,STEP R3 Te 'OINT '0 WOR~ taovt 

I R~) I AND HAKE 000 
'~""ERRV£C ISET 000 A~ONESS & RESERVEO INSTRUCTION 
ur ACTOR I.,ERRVEr. 
.. ,RRVEC ,UR[SYEC 

R2ilR2) 

R2ilR2)+ 

-IRi) 

IR~I 

IR21 

IR2)+,R2 

.IR2"R2 

hlR2l,R2 

'IR2) • 

'IR~I.,R2 

'I R~" 

'IR~I. 

•• IUI 

,',U,RZ 

,old 

al 

UilSPI 
Uf,21'P) 

J NOTE I MAY BE RESERVED 



OIQKC.C &ASIC h rAMI~V INSTRUCTlO~ ~X£R', ~ACY11 2111"1 19tiJUL.H ~1'~; ~Ut 55 
Oi!QKCD 

013U~ m~a7U 080500 2s1 MOV .S'KPlA.SP JRESET SheK PTR 
0uau ~U737 ulno 088814 MOV .teRV Q.e ••• £RRV£Q 
mU~12 9U7S1 M0U12 ~ueu MOV .RUVEC.Z ••• Rt$V£C 
113020 U4U0 SCOPE 

'C~ECK JMP INSTRUC'ION~ 0 3HS22 31 0720 MOV m~:~ 
'/ 

m13024 002700 0ueu AOO ,SET ADDUSS rOR JMP I NSf 
~1303e 0UZ17 ,ce ,Sft ce's 
~13032 mU110 JM. (RB) 
mlU34 U04U SR .+2 
~ua36 ~n2'0 CioN ,JMP INst JUMPS H~~E 
0U040 e1l071, SR I'. 
013042 U3ll03 ~cc JMP1 
013044 U2002 Bve JMPl 
013046 ~0UU BNt JM~l 
0H050 U0B01 BPt. f~: 
U3052 U44U .Milll ~~T ,ERROR I I NeO~RECT CC' 5 APTER JHP 

313~54 0a'2~2 CI.R R~ ISET INDICATOR 
~13~56 01070~ MOV ~CjR3 
013~U meS4S1 SR ,.~ ,RESERVE WORe 'OR JMP AOORns 
~n~62 ~00U8 ,WORD e ,CONTAINS ADORESS POR JMP INSf 
013064 U5723 Tst (R31· 
~13066 010313 MOV R~I (R3) 
0U07~ 310300 MOV R3,R0 
013072 342713 U0022 .100 #2~, (R3) , (R3) 15 JMP AOOR~SS 
013076 3103U MOV RUR0 
~13U0 ~00133 JMP _IRJ). IJUMP TO ADDRESS CONTA INED IN R3 
0131~2 ~004n SR ,.1 
013U4 ~05U2 COM R2 , COMPI.EMENT I NO I CATOR 
0131~6 ~U77' SR ,.4 
013110 Ae'2~2 INC R2 'C~e:OK I ~otCATOR 
013112 00U03 aNr JMP3 
013114 U572~ TST (R~I· 

~ " 

m13116 ~2~8n eM~ A~;R3 , C~ECK AUTO.tNC R3 If , 
01312~ ~01401 SEQ .. ~ 
013122 U44U JM~31 H~t 

013124 00'082 C~R R2 ISeT INC~C.TOR 
013126 ~10704 ~OV pajR4 ,S~t UP M~ REGISTER 
013130 31340~ MQV R4,R0 ,SeT UP eHECK REG/STtR 
313132 300402 SR 1$ 
013134 005102 co~ Hi 'COMP,EMENT INDICATOR 
013136 000483 SR 2$ 
013140 022424 151 CMP CR4'-, (R4), 
~13142 ~05724 TSf (R4). ,R4~JMP .OORESS 
31H44 ~00144 JMP _, R4) ,ySE R4 AS ADDRESS 
013146 005232 2si INC Ai IC~ECK INDICATOR 
013150 U~003 eNt JMP4 
013152 022020 CMP (R~)."R0" 
013154 0200~4 CMP R0jR. ICHECK AUTO. DEC R4 

(1'-

OilQKC.C BASIC 11 F'AMH.V I NSTRUCTl O~ tXE;R I MAC Yl1 27165" 19.JU~" 74 Ul40 PA~e: 56 
OilQKCO 

U31'6 0~HU BEQ , >4 
~13160 1044~B JMP41 H~ T 

013162 010703 MOV PC!R3 
013164 000401 SR It IRE~ERVE WOR~ rOR JMP ADORESS 
013166 0~0e00 151 ,WORD 0 ,~ONTAINS JU~P ADORESS 
~13170 ~05723 Tn (RJ» 
013172 013313 ~OV R3, (R3) 
013174 062723 0e0016 ADO *U,IR3» f~' 
01~230 013300 HOV R3,R0 I~OAO CHECK ~ECISTER 
013202 000402 SR n ~j 013204 005102 2Si COM R2 
013206 ~U4U SR 4$ 
A13210 ~B01'3 3Si JM~ '.IR~) IJUMP TO 21 VIA 1$ Aaovt 
013212 00'202 4si INC R2 IC~ECK INOtC.TOR 
013214 001003 aN! JM~' 
013216 005740 Tsf .1~0 ) 
013220 020eu CMP RZlR3 , CHECK AUTO.~EC R3 
013222 001401 SEQ ,.4 
013224 U44U JMP51 H~ , 

013226 ~U4ma 'R 2$ 
01323~ ~0'lU al COM R2 'COMP~[MfN' INOICATQR 
~13232 ~U402 9R 3$ 
mU234 aS8167 177778 2s1 JMP 1$ 
813240 a152U lSi INC R2 
mna42 0U401 9~Q , .. 
~n244 1844~Z JMP61 H~T 

~13246 012761 313264 000020 MOV *U.7$ 'S~b UP ~M~ 400RtU 
0132'. 063767 001004 ZS00U ADO urACTOR.75 ,A R£~ CATION FACTOR 
~13262 0U4U aR 2$ ,GO TO JMP '71 INST 
013264 005U2 151 COM R2 'COMP~tM£N' I NO I CATOR 
013266 0U403 SR 3$ ,GO TO C~ECK ROUTINE 
01327~ 00B177 300000 2S1 JMP 115 1 JMP TO !$ A30VE VIA 7S 
013214 0000U 751 , WORO 0 ,CONTAINS iM' AOORESS 
013216 00'2U 311 INC R2 'C~ECK INO CHOR 
r13300 001401 SEQ ,.4 
h33~2 U44U JM_'I H~T 
013304 U4U0 scePE 

I CH~CK JaR I NSTRUC' I ON5 

(~ 013U6 0~3'U nU24 JU sf, MOV '.~ACTOR I A' IGn RE~OCHION PACTOR 
~1!H2 ~~a702 0U3H MOV n~,Aa ,PORM OEIT AORS 
~~33U 068ua ADO ""R2 'ADO A£~OC_TlON rAo,oR 
~~3ua 000271 sce ,'~ESET eels 
0~S32~ ~88242 c~v 
0~n24 0114'12 JSR R'iC"21 ,GO TO 31 VI. R2 
013~26 01"702 ul TST Ri ICMECK l~clcn~R 
013330 9111111 PNf JSR~ IRI SHOULOU 
013332 ~i/~705 nU84 eM' "'ACTOR,RlJ ,CHECK THA' RTe R, AEnOREQ R' 
US336 0SUU BNf J$~1 
~UHa 000414 SR JIi~~A ,CXIT '0 SCO'E 
mUH2 0llean 2$1 RTS R' ,Atru~N PROM SUBROUTINE 



. . ( "" 

(-~ 

OICKC.C !ASIC II rAMI~¥ INSTRUCTIO~ ~X£R. 
DUKCD 

313344 113811 
013346 112411 
~U3'~ nUI7 
~133'2 1I0U6 
B133'4 mU8U 

311 ace 

~133'6 ~12734 013J26 
~13362 06~U4 
~13364 ~204n 
~13366 U1765 
~133'3 U4400 

013372 ~13704 881884 
~13376 01'UI 
013403 ~127n 01342. 
01~4~4 "60405 
01H~6 'U502 
~13410 ~U'U U3436 
~13414 ~6B4U 
~13416 nU01 
~13420 ~Z0Z0. 
~13422 ~8443' 
013424 ~85208 
013426 ~8UU 
H3430 ~8g4U 
013432 ~Z'l08 
~13434 0Z02~4 
~13436 ~12703 013424 
013442 ~6Un 
~13444 AZ04U 
013446 ~.un 
0134'~ U'722 
013452 ~202a5 
~13454 0BUU 
013456 U44~1 

013460 013104 UU04 
~13464 ~104n 
~13466 0U7U 
~1347~ 010401 
~13472 ~0B405 
013414 ~22323 
013476 ~802'" 
~1~'00 ~~4443 
~135~2 1I.4~' 
~135~4 3004H 
~135A6 U38l2 
~13510 102mu 
~135t2 ~e1Z11 
~13514 lUBer 
~13516 ~12702 113502 
~1~522 ~6U02 
~13524 .202~4 
~13526 ".1002 
~1353~ 005724 

BVS 
aNE 
ep~ 

cv 
HOV 
ADD 
~MP 
SEQ 

JSA11 ~~, 

JSA1Ai 

lS' 
2s1 
3s1 

4s1 

5$1 

JSA31 

JSAUi 

3si 

ui 

MOV 
e~A 
~OV 
ADO 
MOV 
MOV 
ADO 
SR 
,WORO 
JSR 
INC 
SNE 
BR 
COM 
RTS 
MOV 
ADD 
eMP 
SNE 
Tn 
eMP 
SEC 
H~' 

MOV 
HOV 
HOV 
9R 
BR 
eMP 
SCC 
JU 
~~, 

BR 
BCe 
Bve 
BNt 
SP~ 
MOV 
ADO 
eMP 
SNE 
TSt 

DlOKC.C BASIC 11 fAMI~V INSTRUCTIO~ EX£R, 
DlQ~CD 

~13532 ~.02U 
313534 1844U 

~13536 ~B04U 
01354~ 38A4U 
~lJ542 ~107U 
~13544 ~8476' 177771 
~13"3 110407 
~13552 U440J 
013554 ~22nB 
~13556 020016 
01J5U 0814U 
013562 184401 
013564 U027. 
A13566 e002~7 
013570 184101 

013572 
~136~0 
~136~6 
~1361a 
U3616 
m1362a 
~13622 
~13624 
313626 
Ai3630 
~13632 
~13634 
~13636 
013640 
W13642 
013644 
h3646 
313650 
H3656 
013662 

013664 
~U6'0 
U3616 
U3184 
013706 
01371.4 
013716 
013120 
013722 
013724 
013726 
0U73S 
113732 

~12737 
~6~737 
~'1261 
~13737 
~B'IU 
9UB04 
0804n 
lUUI 
102376 
0e01U 
1116308 
1I3B04 
lUlU 
~Ilua 
0157U 
ee14U 
184408 
~12'37 
01'8~7 .-.en 

U~624 tUIZB 
UU01 U8I2B 

177776 tYU22 

UI822 'nlu 
010822 

nene 
0un4 'U.~8 
UU84 enl,s 

111776 tuna 

RTS 
JSA4' H~T 

JSR4AI 
ul 
211 

nl 

JSR6Ai 

'C~ECK 

10'11 

IOhAi 

SA 
DR 
HOV 
JaR 
IMI 
HL' 
CM~ 
CMP 
aEQ 
HLf 
SEN 
Ri'S 
SCOPE 

lOT TRAP 
HOV 
ADO 
SEC 
MOY 
eL~ 

10' 
BR 
ROLB 
eva 
liT! 
4S~B 
BCO 
Bve 
SNt 
TS' BEQ 
MLT 
MOV 
C~R 
'CDPE 

._PACTOR,R4 
RI 
'~S,R' 
A4iR' 
R"R2 "s, CR" 
R4i'CR" 
21 
S 
R4j_CR". 
R~ 
JSR3 
JSRSA R, 
• ns,R3 
CSPltR3 
R4tR3 
JSR3 
CR~'. 
Ra,R' 
4$ 

."ACTOR. R4 
R4iR' 
PCiR~ 
2$ 
45 
CR3)·,IR3)" 

R4i·CR3) 

JSR4A 
JSR4 
J$R4 
Js&4 
JS~4 
~~~, R2 
cSPItNa 
R2;R4 
JS~4 
eN:I· 

2$ 
n 
PCiR. 
POI1$ 
JSR6A 

CR01·,cR8)t 
RIICSP) 
,.4 

PC 

ICH£CK THA' JaR DID NOT 

J AVfEeT eq' 5 

IC~~AR lNOfC4TDR 
,GET UNRELOCAT£D RETURN AODRESS 
'ADO R[~OCATION FACTOR COLO R" 
,CHECK TMA' OLO AS WAS PLACED ON THE 
,STACK,. TRAT NEW R, CONTAINS A£TURN p~ 
'ERRDRI A80vr 

'GET RE~ocATION 'ACTOR 
InT INDICATOR 

,$£1 UP JaR O£PEARED ADRI 

'I~' ).CEIT A~RS 
,RE,ERVE WORO POR ADDRESS 
,CONTAINS OUT ADRS 'OR JIR 
,JIR TO " VIA U ABOVE 
,CM£CK INDICATOR 

'COMP~EMEN' INDICATOR 
'RETURN 'ROM SUBRouTINE 
,GET UNRE~OCATfD RETURN ADDRESS 
IADD RE~OCATION FAOTDR (D~O R4) 

'CH~CK AUTo.r NC RS 
IGO TO RTS 
'ERROR AlOvt 

JGO '0 2S 

,OE! UNRELOC1TED RETURN ADDRESS 
,ADO RELOCATION 'A~TOR COLO R41 
,CMF;CK TNA' eA~CU~UED RETURN 
,PC, NEW R4 

iCHECK TMAT _[TURN ADDRESS IS ON TilE 
,STACK 

IU! N 

«AND NOLB/lSLB) 
uon,"IO'VEC 
'.~ACTOR,_.loTVEC 

U'SW, .. loTVEc.a 
R~ 

IOTV R. 
,.e iROUTE A/II 

'UNTI~ v SITS IR8~21'1 



OICKc.e 8ASIC U f'AMI~~ INSTRUCTION .X~R. 
C~QKCO 

0~3734 U282~ 
013736 U0B22 
01374" ~e92'7 
U314~ U'408 
eU744 U2817 
013746 1e0eu 
0t375e aU242 
313752 mS02U 
0137'4 U53U 
013756 U20U 
013768 UUU 
013162 a80242 
013764 U'2~0 
013766 1Z~emo 
US7?0 18200' 
313712 U8e~4 
U"74 en242 
013776 U62U 
3llue U2116 
0H002 0~UU 
mU0U U44U 
014U6 ~10002 
mU012 U"U 
014012 1030U 
0HU4 00U02 
014016 00'1U 
014020 3014~1 
h4U2 UHU 
014024 012637 0U030 
314030 00503' 000032 
014034 U40~0 

014036 
e14~44 
014052 
014060 
014062 
~140'2 
014072 
01.074 
014076 
U4U0 
01U02 
~14104 
~141~6 
~14110 
~14112 
~14114 
H4116 
~14122 
014124 
m14126 

0emS04 
013737 
012737 
063737 
00021a 
~13737 
~00261 
1U7U 
000264 
U440S 
U34~1 
0~eB04 
UH~1 
umU4 
~ae412 
103401 
~00ge4 

~027U 
120a16 
0014~1 
~000~4 

0a~034 
014112 
UU04 

t777H 

~e~0,0 
~n0~4 
aUU4 

t0~U6 

m 
ceo 
NEGB 
eve 
BPI. 
Oi.V 
SEc 
CEca 
evo 
8MI 
p~v 
INce 
sce 
eve 
ep~ 
c~v 
4SRB 
BYS 
SR 

tMYU 
£HT~e 

AS 
EMHB 
EM,f;U 

RS 
EM'U 
EMr~e 

R~ 
EMHB 
tMI~S 
tHrU 

Re 
.it2 
,+4 

JCL.tAR ''ll 
,SHIn R~ ON'I~ 'V' CL.EUS 

~Mhei MI.' ,,;RROR I 
RTf 

EM he I Aoe8 R0 
EMT~D 
<MHD 
Re 
,.~ 

'EXIT WItH Rg~~0~377 
I R~.eue~a 

ace 
aNt 
T$' 
aEQ 

(MhOI HL.' 

ul 

TR4P11 

HOV 
Cl.~ 
$COPE 

tSPI·,.,EMTVE;C 
UEMTVEc+a 

,R~~TORE seoPE PTR 

TRAP INSTRUCTION TR4P SEQUENC~ 
H~"IOT ,RrD£FIN~ ~Lf 
MOV .#fRA~VEC,-#IOTVEQ ,SfT lOT C~~TI TRA~ v£eTO~ 
MOV #nAP1, UTRAPvrc iSUTRAP VECTOR 
AOO urACTQR,"T~A~vrc iAOO Rt,oeUtoN PAcTOR 
SEN ,seT N 
MOV UPSW. '#TR~pVEe.2 iRtHI N CU~RENT ~.w ON TRAP 

i$ET CARRY SEC 
Mova 
SEl 
TRAP 
Bes 
MI.' 
eEe 
H~' SR 
8MI 
~I.' 
AOO 
CMPB 
SEQ 
Hr.' 

,+" 
, .. 

,SET ~ BIT 
, TR~P TO T~A~l 

IN air GOT S~I ON TRAP 

'C~ECK L.OW BVTE OF RETURN PC QN 
, STACK 

OlQKC.C BASIC U FAMII.V !NSTRUCTlO~ £XER, 
O!QKCD 

UU3m 12H46 
~14132 ~32626 
m1H34 ~na~2 

014136 013737 ~ue2a 00'034 
~14144 ~U737 U~20Z uaU6 
01H52 ~127J1 ~U022 0e3eze 
~14160 ~e503' 0U022 
~14164 U4eae 

U 4 4U 

~14166 010702 
~lH 1~ ~6~?020U012 
U4174 ~~270T UU~2 
~142U ~0a240 

~14204 ~e5?67 164HZ 
314210 nua 
014212 ~~2737 000002 ~aae06 
014220 012730 ~am00~ 
014224 000261 
U4226 085737 177772 
014232 ~0'600 
U4234 ~eB261 
~14236 1"737 171777 
014242 ~0'6U 
314244 08'037 1717U 
0142'0 unu 
014252 010a27 
0H254 088000 

0142'6 00'031 000006 
m14262 005031 000012 

014266 
aH2" 
014276 
014302 
014304 

014306 
eVU0 
014~12 
014316 
014320 

126721 
U24U 
0'4767 
01UU 
081!B08 

0~07ae 
08"41 
018031 
~U7n 
U27U 

TRAP1C' 

CMPB 
au 
RT! 

MOV 
MOV 
MOV 
CI.A 
SCOPE 

o'SP),o,SP) 
tSn-,ISP). 

:~A~~~;;~;=r~~~~~~ 
# I ~TVEC.2 ••• ( OTV~C 
,#TOTVEC+2 

iRESTORE TRAP I H" T) TRAP VECTOR 

H" hTRAP IRESTORE H~T TO A TRAP INn 

~OV 
ADO 
MOV 
NO' 

12222222222222 

MOV 

~m~m~g~m 
TSf 
MOV 
MOV 
$US 

f~a~~~AODRES$ TO 

.'~B) 
~.! •• rRSTAD 
PQIR0 
'itRe 

ISRANCH IF 11/05 OR 11/2~ 

,PRINT MESSAGE 8EGININQ AT rOI.~owl~G AQRS C~·"'······ ./ 



DilQKC.C BASIC 11 fAMl\,Y INST~UCTIO~ EXtR, 
Di!QKCD 

m14324 ~UI37 ~I1U4 
"14330 ~U7H 

~14332 
014J40 
~14344 
~14346 
~14352 
~143~6 
~14364 
01437~ 
~14374 

"144~~ 
~144~4 
~144~6 
~14412 

~14414 
~1442~ 

"14422 

~14424 
~14426 

.14432 
"1444~ 
014442 
~14444 
"14452 
"14454 
"14462 
~14464 
"14466 
"14472 
"14476 
"14'.2 

.145.4 
"145~6 
"1451[1 
~14'14 

014520 
~14'26 
~14530 
~14534 
~145~6 

~13767 
.15037 
"10H6 
~62716 
"11637 
"12737 
"62716 
"12637 
~127H 
011637 
"U746 
~62716 
00~U2 

177776 
177776 

~B0136 
U00~4 
U0J40 
U00H 
.10020 
.00340 
"00B22 

,112703 000J76 
"10313 
"103~6 

"05716 
~21666 
1227~1 
"02411 
0014~4 
"12767 
~1'lI04'n 
'12767 
"004"3 
"lZ656 
"4676 
"05066 
• '7636 
0U406 

~126U 
"12602 

r.00000 
000004 
~00000 

~121~6 000,~0 
104400 

M62737 000066 
~103~6 
012702 000001 
~05000 
~05016 

~ov 
MOV 

STACK 
MOV 
O\,R 
MOV 
ADD 
MOV 
MOV 
ADO 
MOY 
MOY 
MOV 
MOV 
ADD 
~TI 

MOV 
MOV 
MOV 

RBjUfACTQR 
PC~R1 

OVE:m~"1 
upaw 
pe,olSP) 
Uh"ISP) 
(S~), ,,[RRVEe 
n~0, U£RRVEC'2 
,4U o U. (SP) 
IS').,"IOTYEC 
,3·10,.'SP) 
,SPI,UIOTVECU 
PC .'~PI 
HI'SP) 

'J76,RJ 
RH,R31 
R3,SP 

I T~E SE~OW HISTRUCI IONS 5~OUI.O 
TSf ,SPI 
eMP (Sn.ozISP) 
OMPS .~ !I#OPT, CP 
8\, T 12$ 
BEQ 1V 
MOV u~.'1$ 
9R 10, 

11 51 MOV ,34. '1$ 
8M 10$ 

1251 MOV (SPI.,h'SP) 
SIS .,SP),.,SPI 

USI OI.R H,:P) 

I ERROR 
2si 

81S '(~P),'(SPI • 
8M 3$ 

SERVICE 
MOV 
MOV 
MOV 
~~, 

ROUT I Nt 
(S~).,R0 
(S P I·,A2 
#STKPTR.5P 

8R 6$ 

I SHE RE~oeATl ON r ACTOA 
I SE1 NtW seo'. PTR 

,SAVE STATUS IN 1$ st~Ow 
I SET KERNE, MOOE 
IPU~~ CU_RrN' PC ONTO nAC~ 
,PORM AOORfS! or 2S aE~OW 
I sn [RROR VEOTOR 
I SP PR I DRtT' ~EV'~ 7 ON TRAP 
I rORM ACORns or 4U BEL-OW 
IStT lOT T-A' VECTOR TO 41S 

ISET PRIDRtTV ~EVE\, 7 ON lOT TRAP 
IPU~W CURRENT PC ONTO TWl STAK 
,ADD orrSE' To INST rO~~OW1NG RT! 
ISET PRIORITV ~EVE\' "CL.EAR 'TI BIT 
IANO EXECUTE rO\'~OWING INS' NtH 

I,OAD 376 YN'O ADOAESS 376 
1St! STACK PfR AT BOUNDARY 

NOT CAUSE AN OV~Rf\,oW TRA~ 
IBECAUSE TIT IS A NON MOOIPHNG INST 
ISO 15 COM~A~E 
,C~ECK H' 11l2e OR 11105 
18RANC~ If 11/40 OR 11/4~ 
'BRA~C~ !f Ul2m 
IC~ANG~ O~[C~ WORD IN '11 If li/U 

ICHA~G~ ewllC~ WORO IN 5H If H120 

18E~AUSE or ADDRESS ~OOE 5 
IS[CAUSE 0' AOORESS MODE' 
,BECAUSE 0[$' ADORUS IS > 376 
'B~CAUSE OF 400R!:SS MOOE 3 
I BRANC~ DV!R NON K(RNn MODE nSTS 

ISAVE ~c 0' INSTRUOTION TWAT TRAPPED 
I SAVE ~SW 
I SET SHCK PTR 
I ERROR I AN I ~STRUCT! ON T~AT WAS ~OT 
ISUP~E5EO '0 TRV TRAPPED 
IRe eONTUNS PC, R2 CONTAINS PSW 
,[XIT TEST 

I TW£ BE\,OW I NSTRUC' IONS W I ~~ 
ISTACK PTR IS AT 3(6 

CAUSE A STAOK OVERn.OW 

3si AOO #4~.2$.uERRVEC 
MOV R~,SP 
MOV #1,R~ 
C~R R~ 
C\,R (SP I 

I SET ERROR VECTOR TO ., 
,SET STACK PTR AT 316 

OlQKC.C "ASIC 11 fAM!~V !NSTRUCTIO~ tXER, 
OtQKeD 

~14'40 
~14'42 
"14544 
~14'46 
~14550 

"14552 
"145'4 
·14556 
"14.62 

014,64 
~1457~ 

~063"2 
105226 
~06302 
~6"74. 
"06302 
0000". 
.06302 
~04767 0000H 
"06302 

~'"666 177776 
0004.7 

~14572 .,02.0 
"14574 ~000~2 

R2 
(SP). 
R~ 
PCI·ISP) 
R2 

R2 
PCi4~~ 

R' 

IS~lrT INOIClTOR BIT 
IStTS BIT l IN R~ 

ISETS BIT 

,SETS BIT 

IN R0 

IN R0 

,SETS alT 4 IN R~ 
,NOTtl 11/05 WITHOUT tco , KOlu-un5 
100!:S Not SE' 81T .', 
ISETS Bit' IN A~ 

J PROGRAM W! \,~ TRAP HERE ON OVERFLOW TRAP 
45i SIS R2iR0 ,SET APP~Q.RI"E BIT IN ~z 

RTf ,RETURN rAOM TRAP 

RT! pC 

~146"3 ~12737 ~30022 0U020 41$ I 
~146~6 ~000~2 

MOV 
RTI 

_I OTVEC.Z, U I QTVEC 

~146U 
~14b14 
~14616 
·1462~ 
~14622 
~14426 
~14630 

"14634 
"14636 

014640 
~14644 

.14446 
014650 
~14652 

"14656 
314660 
~14664 
014672 

~1467 4 
0U732 
014704 
014710 
014714 
01.722 
014724 
014730 
"14736 

@127~6 
~22700 
!~00000 
~014"7 
U5737 
0010U 
.22700 
001401 
104400 

0127~6 
"12746 
000000 
0U1'6 
062716 
AU002 
012706 
.12137 
1040U 

012737 
010101 
0427.2 
.637~2 
122731 
~n402 
A~2702 
132737 
~U402 

ee~U6 

nU00 
~a~006 

3U002 

315024 
~0U~4 
~UU4 

~U036 
UU40 

001114 

, C~ECK 
551 
50S1 
5lS1 

'2$1 

I EX IT 
6si 

7$1 

TWAT 
MOV 
OMP 

ABOVE INSRVCT IONS 010 T~.P 

, WORD 
8E:Q 
TSTS 
B~£ 
CMP 
B£Q 

H~' 
ROUTINE 

~8~ 
,WORD 
MQV 
AD~ 
~Tl 
MOV 
MQV 
ICOPE 

.S.KPTR, SP 
(PCI", ~0 
m 
6$ 
'-OPT', ep 
'2~ 
_~4, R~ 
65 

*KpTR, Sp 
(POI·,·'SP) 
Z 
POi.(SP) 
jj~j(sP ) 

,SET 5heK p'R 
ItACH INST~ueTlcN SET. 91' IN R0 
,CONTAINS eHeCM WOAD 
IRe. 77 Ir 4m oR .5.14 lr e'.J- IT 23 
ICH~CK I' hlU 
I BRA'JOW I r NOT AN 11/~' 
I USE ECO KDHA.0~U5 CHECK WORD 

*STKPTR,SP ,~ET STAe~ P'R 
n;~RVEC.2 ••• ERRVEC 

ICHECK TWAT A~~ RESERVED INSTRUCTIONS 'Ri, ,fo 1.0CATIDN UI 
RUTRP, MOV *2,.nCOPE;o '~IM!T TO 'wO ITER" g~S 

MOV PC jR1 ,SET seOPE PO I NTtR 
Mav *,5.R~ .GET AOO.US OR RUERVED INSTRUCTION 
ADO .fCACTOR,R~ 
CH~8 *.".OPT;CP 
9~e U! 
.00 U,.U,~2 

1111 91'B '4~,.'OPTiQP.l 
SEQ ,.~ 



014740 
3~4744 
~U752 
01"U 
0141~2 
0V764 
014766 
U4770 
014772 
mU77. 
~14776 
01'800 
015U2 
015006 
015U2 
015014 
015016 
015820 
01'022 

015024 
015026 
015030 
~15032 
01'034 
015036 
~15040 
015U2 
~15044 
~150H 
015050 
015052 
015054 
015056 
~15060 

H5062 
015064 
"15066 
"15070 
015072 
015074 
"15076 
0151U 
"151m2 
"1~1"4 
"15106 
"1511~ 
"15112 
015114 
015122 

005067 
mU137 
363737 
012203 
00~4'4 
012204 
0U311 
009000 
U44U 
1S4400 
U4408 
UUU 
0U7U 
063710 
000012 
m2U04 
001'60 
0e'2U 
mU761 

.00001 
"U0n 
0e02U 
000227 
0070U 
007777 
015040 
076717 
U6400 
U6417 
1067U 
U1717 
1700U 
177777 
~000U 

0BM~~6 
0~~017 
~~02U 

~00237 
~~64~e 
~~7777 
~70a00 
077777 
10H00 
107717 
170000 
177717 
~~00U 
~127J7 
1S40U 

~n1U 
01'~U UUU 
0~U04 eUBU 

151 

25 1 3S 

4151 

5UI 

lsi 

4U 

O~R 
MOV 
ADO 
MOV 
seQ 
MOY 
MOV 
,WORD 
HI. , 
MI.? 
Hl.f 
SR 
MOV 
ADO 
AU 

Utl,ISP) 
UPACTQR, I SP) 

CM' R~;R4 
BEQ U 
lNO R3 
SR 2S 

or !1/40,U/4' 
1 
17 
2U 
221 
1008 
7717 
7'040 
1~'77 
U6400 
106477 
U67U 
U7777 
!1Un 
!71777 
o 

RESERVED 

'ADJU,T ~['U~N PC 
,TO R[TU~N T~ 415 
,RETVRN to 4U 
'HA~ GROUP 0' ~ESEAVEO l~nRUCTIONS 
, anN EXECUTEO 
'INCREMENT TMII AtSERVEO INSTRUCTION 
, TO NEXT ONt AND U£OUTE 

INSTRUCTIoNS 10 TERMINATES 'HE TA8~£1 
, GRQUP 1 , " 
'GROU~ 
I .. 
,GROUP ~ , " 
I.GROUP 4 
I " 
, GROUP 
I " 
,GROUP 6 
I .. 

:GAO~P ~~mmlb2;NT 
,B TtRM I ~Af's 'H~ f ABI.£ 

or !1I~5, 
6 
17 

U/20 RES~RVEO 1~~6~~ei,cN$ (0 T~~M1NATES T~E TAB~t) 

I 
2U 
231 
6.0~ 
1777 
YUS0 
77777 
U6400 
107177 
170000 
177777 
o 
MOV 
SCOPE 

'GRQUP 
I " 
JGROUP 3 
, " 3 
, GROU~ 4 , " 
IGRO')P , " 
IGROUP 6 , " 

*RemC.2 •• msv~~ TERM"~mo~~'~m~~EO TR~P TO HALT AT U 

'C~ECK TWAT AI-I. B I 1S I N T~E PROCESS~R SH TUS WORD ! PSW I CA~ BE SET ANO 

DlQKC.C BASIC U fAMII.V !NSTRUCTIO~ EXER, 
OlQKCO 

~15124 ~13767 177776 00n'2 
015132 005037 171776 

~m~w~ov 
~13136 005046 
·013140 ~10746 
015142 062716 0U006 
015146 000002 

015150 013146 0000U 
~15154 ~12704 177776 
015160 ~00250 
"15162 005714 
~1~164 ~0t401 
015166 1~44U 
015170 U31m0 314254 
015174 U60U 0H564 

01'230 005731 01425. 
~152~4 100002 
015206 ~'27e0 170em0 
015212 0U702 0B0~01 US I 
015216 3~32~0 111 
315220 30142a 
31'222 005037 300016 
315226 m~022' 000nB 
01'232 3U'n 
015234 012731 Ue0e2 ~n016 
015242 305014 2U I 
015244 3~~214 
315246 311403 
015250 0202U 
315252 001401 
U525. UHU 
01'256 ~U244 
015260 ~402U 
015262 01140~ 
015264 001401 
015266 U44U 
015270 006302 2Si 
01'272 1833'1 
015274 U'014 
015276 3UU7 U0016 
015302 0U746 
015304 eueu 35 i 
015306 31014. 
315310 062116 020006 
01'H4 mUgn 
015316 104800 45i 

015320 01370. 1,,770 
~1'324 ~1~4H 
01'326 1U7H unn 
01'332 0~a1.6 
~U334 0U716 080~0~ 

C~R 
el,R 
MOV 
.OD 
RTt 

MOV 
MOV 
C~N 
1ST 
SEQ 
~I.T 
Mova 
MOV 

TST 
BPI. 
als 
MOV au 
SEQ 
CI.R 
an 
8EQ 
MOV 
Cl.~ 
81S 
MOV 
CMP 
SEQ 
~LT 
01.1 
ele 
MOV 
SEQ 
HI.T 
ASI. 
BCC 
CL.R 
MOV 
MOV 
,WORD 
MOV 
ADO 
RT! 
SCOPE 

MOV 
MOV 
MOVS 
MOV 
ADO 

UPSW,3S 
UPSW 
·eSP) 
pc,.(SP) 
,6;CSPI 

ISAV~ STATO$ 
,CI.EAR MOPE ~ITS IN PS~ 
, ROUT I ~E TO e~E AR 
,STATVS WORD CPSW) 

JC~EAR PSW & EXECUTE 'Q~I.OWING INSf 

@#18ITVE:C.2,.,SP' 
#PSW,~4 I~OAO AOORns or PSW INTO R4 

"OPT',OP 
1~ 
~ue0~0,R0 
.~iR2 
R~~R0 
2~ 
UTSITVE:C+2 

, CHECK THAT PSW WAS CI.EAREO 

,ERROR: PSW FAILED TO CLEAR 
IGfT OF TV'E 
Ian afT MAS~ FOR TEST R~.THOSE BITS IN 
,T~E PSW W~IOH CAN BE sn/C~EA~EO, 
,C~ECK Ir ME~ M~MT IS AVAI~A~~e 
,eRANC~ Ir N~T AVAI"AB'E 
,StT elTS [5.12 If MEM MOMf 
IRe. TEST BIT 
,CHECK IF II' CAN BE SET/CI.EAREO 

R2,#20 ,QHtCK lr TEST WI"~ SET 'T' alT 
2U 
fR'I,uTBITV.EC+2ISn RTI INTO RETURN 
IR~) 'CLEAR PSW 
R2, 1~4) 'itt R2 INTO PSW 
(R!),R~ ,GET SIT 
R2rR3 'CW~CK THAT elf WAS SET IN PSW 
, .. 

, RETURN 

iSAVe PSW IN R' 
iPuSH R4 ONTO STACK 
I'seT FR! OR lTV \,EVEL 6 AND 
iCCUR 'T' alT AND EXECUTE 
ilNURuOrioN rOLI.OWINC RTI 

0···'" ,"1 

o 



( 

C\ 
! 

,)' 

DU~c.C USIC H tAMI~¥ INSTAUCTlO~ nER', 
DlQ~CD 

U5342 
"15344 
"15346 
"15J52 
A15354 
015356 
U5360 
~15362 
~l~J64 
0UJ66 

015J72 
015J74 
~15J?6 
3154n 
~1'4A4 
~154U 
U5412 
~15414 
A15416 

0l06U 
019251 
112726 
AI'.0' una 
085206 
U14U 
~U6"2 
~UJA6 
184408 

~l0UI 
~100A3 
.1'.4J 
112746 
0227U 
~0UB2 
~2"J~6 
~~14~1 
1144"1 

015420 185226 
"U4U AI572J 
~U424 A8un 
"15426 "20m06 
~U43~ A8H01 
015432 1844Z, 

~15434 ~.'14J 
~1"36 1446U 

177777 
UIJ77 

01'44~ ~227U 177401 
~1'444 ~110U 
01H46 ~20'0J 
~1545~ ~e1401 
~1'4'2 18HU 

015454 13U27 U0317 
~15460 ~.U~2 
015462 0UU. 
~15464 ~.1401 
~1546' 18440, 

015470 ~l2746 nun 
015474 ~627~6 Aun2 
~1550a ~12702 177401 
~155"4 120246 
"15506 ~ne04 
~15'10 1226~2 

nl 

211 

RTI 

TWA' 
MOV 
CCC 
MOya 
ROR 
eel 
INC 
aEQ 
MOV 
MOV 
W~T 

HOV 

,CHECK BYT£ 
SPOWKi HOV 

MaY 
C~R 
Move 
CMP 
8N! 
eMP 
BEQ 

lSi H~' 

211 

Jsi 

4s1 

INca 
TST 
aNE 
eMP 
eEQ 
H~T 

COM 
AICB 
eMP 
BN~ 
eMP 
BEQ 
H~T 

BITe 
8Nt 
CMP 
BEQ 
H\'T 

Uf1,$P 
SP 
1S 
SP 
2S 
SPiR2 
A3jSP 

R3jSP 

($P 1.,.~77 
4$ 
SPiRe 
.+~ 

,SEY STACK "R , ., 
,AOTATE • II' 'HAOUQW A~~ liT 
,81T POsiTIONS 
,SWOU~O NeRCMENT IP TO , 

,SAVE EA~QR 'TAC~ ,,~ 
,SET STACK PT" FOR TRA' 
,~RRORI 

,RnTORE OR1UNA~ STACK pTR 

,-gWECK RUOL' 

,CWECK AUTO-INC 

, (RI'~l77n7 

'CW,C~ REla~, 

DiQKC.C BASIC U fAMI~¥ INSTRUCTlO.~ EXER, 
DiQKCD 

~15>12 
~1~514 
~15'16 
~U52~ 
~15522 
~15524 
~1"26 
~15532 
~15534 

~15536 
01~542 
~U544 
01'546 
A15552 
~15554 
~15556 
01"60 
015564 
015570 

m110a2 
~2l!006 
0U4~1 
1044~1 
~U446 
010146 
~62716 
AnlS2 
U4UI 

0U727 
AU0.1 
~U7~B 
162700 
0.,521 
AU34e 
U2315 
U2767 
A~H01 
184401 

015572 0U708 
A15574 ~1000a 
015576 085202 
A156~0 ~80217 
~1"A2 0802'1 
01"04 0211002 
015606 113003 
015610 1I2U2 
015612 081401 
~U614 UU01 
U5616 184418 

0156U 000271 
~1"22 120201 
~1'624 113413 
815626 U2482 
~lh30 0'~401 
U"~2 UB001 
A15634 1844~1 

015636 ne2 •• 
015640 080241 
315HZ .10241 
01'644 sn241 

177776 

077776 1717'4 

511 

'C~ECK 
CBI" 
lSI 

211 

BN[ 
CMP 
HEQ 
W~, 
MOV 
MOV 
ADO 
RTI 
SCOPE 

T~AT 'e' 
HOV 
,WORD 
HOY 
Iue 
AOC 
AS~ 
avc 
OMP 
SEQ 
H~ T 

" R0jSP .. ~ 
R4i·lIPI 
PCi-C$PI 
UI(SPI 

,RnTOR~ OR n I NA~ paw TO SUCK 

,GET CURRENT pe 
,POINT Re 'a 11 ABOVE 
,ADD Ie' Blf TO 11 UOVE 
'SWIrl 11 
,~NTI\. 'vI BIT sns 
'C~~CK R£SO~' 

,[ARDAI INCORRECT R£SU~T IN lS ABOVE 
,RIUOORES' or OAU 

'CWECK THAT CONDITION CODES ARt SET PRDP~R~Y WWEN 
'AND THAT NUMBER .~ ARE COMPAREO, AND VICE VERSA, 
CM.N' MOV PC.R. ,0Ei gURRENT PC 

l NUMBeR (CURRENT PCI 

151 

211 

HOY Rt,R2 'SAVE IN Rt 
INC R~ ,MAKE R2 , RB+l 
SCC 
.C~CIC~N 
OMP R.iR2 
ace U 
Bva U 
BEQ 1$ 
BMI ,+~ 
~~, 

scc 
CMPB 
BCS 
BVS 
au 
BPI. 
H~' 

Ri;Ae 
2S 
2$ 
as 
,.4 

,CLj;AR C , N SITS 
,QOMPARE , wtTw •• , 
'ClRRY 81' 'WQO~D SET 
,V siT $HoO~e e~EU ,i BIT SHoO~e e~EA~ 
IN Sit SHoo~e SET 
,tRRORI COMPAA[ • WITH •• ~ r'I~EO TO 
,srT CONOI'ION CODES IN PSW CORR£CT~Y 

'SE! CONOI'loN CoDES IN PSW 
,QOnPARE Ii' WITW • 
,C alT SHQO~O e~EAR 
'V B IT swoO~o C~EAR 
,i 81T S~Og~o e~!AR 
,N BIT SHO~D C~[AR 
'ERRORI COMPARE ,+, WITH • rAl~EO TO SET 
,CONDITION caDES IN PSW eORRECT~Y 



~ig~goc BASIC ~l PAMI'¥ !NSTRUCTIO~ ~X~R, 

~t'646 ~0m24e 
0~'65a 0g~240 
~156'2 ~0024m 
U5U4 ~n24a 
mU6'6 eU24e 
015660 mSa248 
0~U62 0'3240 
015U4 0SU40 
0~5666 ZeS24Z 
01!610 000240 
015672 39U40 
315614 BU248 
015676 ~ae240 
~1'700 010240 
0157U ~Z0240 
01'704 0U240 
315706 00~240 
0157U 000240 
01'712 000240 
315714 0Ui40 
31"16 U40e0 

~l'?2a ~107~2 

NOP 
NOP 
NOP 
NOP 
NOP 
NO~ 
NOP 
NOP 
NOP 
NOP 
NOP 
NQ~ 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
scopr 

015722 ~U102 UU12 
0~5126 012707 00U32 
015732 U0240 

MQV 
AOO 
MQV 
NOP 

PQjR2 
*U.R2 
'R~~OC,PC ,GO REI.OO.TE PROGRAM CODE 

,~ROGRAM RtTORNS H£RE~? 
13333333333333 I..S, AOORESS Of cOOt To at RE~oeA HO 33333333333 

~U734 00'037 00U04 
IC~ECK TTV !NHRRU~T, 
TTVCHKI CI.R U~'CTDR 

0~"4m 0U701 MOV PC;Rl 
31~'42 ~32731 00eue F75U 81' *~ae •• nps 
A15750 ~0t3? 8NE ,~2 
015752 ~a737 ~lU~6 ~U064 MOV *JS,-UPVEC 
015760 012737 0~0a0e 0~a066 MOV ,2U,UTPVEC.2 
015766 ~12767 ~16064 0UZ64 MOV .NUI.I.S, MSG 
01'774 11'137 300060 177566 Move .M~G,UTPB 
~U0m2 105731 171564 TSTB UIFS 
~16~06 100315 9P~ ,oJ 
~16~1~ ~06237 171564 ASR "TPS 
016014 ~U00~ WAIT 
016316 0U424 SR KWU 
016~2~ ~UJ37 171564 2si AS" U~FS 
016024 M0~0~2 RT! 

01U26 122777 0~0e12 ~00e24 3si CMPB ~:1.2, ~MSG 
016034 ~ZU~4 BNf 4$ 
~16e36 004767 163170 JSR PC; ,PRINT 
0U~42 001744 SC~Lr 
016044 0e04~4 SR 55 
016~46 117737 300~~6 177'~6 4$ i Move .MS., UTPS 
~16054 ~~1761 era 291 
016056 ~05Z21 551 INe (PC)t 

Oi!QKC.C BASIC n F"AMII,¥ INSTRUcT!O~ EXER, 
Oi!OKCD 

~16Z6~ mZ~000 
01U62 ~Z00~2 
~16Z64 32~015 000015 

MSG I ,WORD 
RTI 

NuLLS, ,ASCll <~'>(40)(1'> 
, ~VEN 

ICHECK I' 'I' IS REAOY 

ISET TTY JNTeR~UPT VEC'OR 
IPRIORITV ~EVEl 4 ON INTERRUFT 
,ADDRESS of ~ESSAGE to BE 'YPPED 
ITYPE 'I~$' CHARACTER Of MfSSAOE 

)SET IE 91' IN TTy eSR RE~ 
IWAIT FO~ PI~st INTERRUPT 

)CL.EAR It eu 

) BRANCH !r C~AR ,S NOT <v> 
IPRl'lT M£SSA~E BEGINING AT fOLkOW!NG 

I rvn CH.R.CHR 
'SRANCH Ir HRMINATOR 
!SET MSG TO NE~T CHAR AOOR~SS 

)CONTAINS AOORfSS or CHA~ TO BE TY~EO 
I RETURN 

000002 aUU6 
0U232 003Ue 
000~00 000102 

TURN*~=I~=~~;kv~~=1 CbOCK !~ AVAlbA8L' 
15fT ~ DIRECT RT! ON TRAP 

0001U .77546 

~4!,.#I,KVEC 
.U".U~KVEC .. 2 

*U0.U~KS 

i~OAO I NTERRUPf VECTOR 
JSfT PRIORITV ~EVEl 6 ON !NT, 
iSeT TIME OUT INOleATOR 

ADRS 

HU70 
m16076 
~U104 
~16112 
~16114 
~16122 

012737 
~12737 
012737 
000262 
~52731 
102446 

,ROUTINE TO 
KWU, HOV 

HOV 
MeV 
StV 
SIS 
BV! 5$ 

IS!T INT[RRU~' E~AB~E 
iSK I ~ PR lOR I n ARS lTRA'! ON T~ST 
,srI-OW IP NO KWl1.~ 

,ROUTINE TO CHECK PRioRITY ARBITRATION ,OGIC 
ITHE snQW TEST wl~L INHI9fT ·I~TERRVPTS ON L.rvn ~ ANO ABOVE (kOCK!NG 
lOUT THE LINE CI.OCK) AND THEN SET UP T~E T'V TO INT£RRYPT, NEXT THE 
,PRIORITV ~EVEI. Wl~L BE sn TO 0 ALi.0WINa fN'ERRUPTS IN WHICH eASE 
JT~E LINt CI.OCK IA! !.[HI. ., SMOUL,O INHAROPT SE:rORE T~E HY CAT I.EVEI. ~). 

016124 
~16132 
016134 
016142 
016146 
016150 
016154 
016156 
016164 
016166 
016170 
016176 
016202 

132737 
001042 
112737 
013727 
eUZ00 
105737 
100375 
312737 
005227 
00~BU 
~U737 

U'U7 
UHU 

000029 111776 

0UUB 177776 
U0064 

17"64 

016202 ~"aU4 

0U0!06 00ua0 
171776 

15; 

'2~,.#~$W 
5$ 
,300, UPSW 
uTPytC,(PO). 
o 
UfPS 
.It~ 
us,.,TPV[O 
IP~I· 
o 
fjU,·#LKVE~ 
UPSW 

016204 
016206 
016214 
016222 
01U26 

0~04U 
~16H7 
~U7n 
U'S31 
~U116 

alTs 
BN~ 
MOVS 
HOV 
,WORD 
TS'e 
BPI. 
MOV 
INe 
,WORD 
~ov 
Ci.Ra 
WI.T 
THE 
SR 
MOV 
MOV 
CI.Re 
MOV 

LINE C~OCK OR ~OTH 
'$ 

117734 00UU 
~UU2 000U0 
171776 
0162'" 

0U232 ""'261 1U'4g 
016236 ~"00"2 

316240 0"B37 0U0U 

4s1 (NO 
RT! 

C~R 

016244 0~U4S ENO I NO~ 
mU246 0S'M31 111776 ENell CLA 
0162'2 01'84. OI.R 
mUZ'4 012H6 016262 HOV 
mU2U 00eU2 ~Tl 
016262 ~12'e6 00000' ~OV 

Bl6266 032737 0e010fD 171'04 au 
0162'4 08137, SNE 

UiuTPV£C 
"~,~.I.KHC 
U~$W 
*,~,(SP) 

'*P$W 
-($P) 
.',.~,,(SP) 

.KPTR, SP 

'UB,U'FS 
,.t 

F AI ~EO 

iCRE;eK Ir ITI BIT Is SET 
IDO NOT 00 TEn IF SET 
isn PRIORITY !;EVEL • 6 
iSAve 'TY INTERRUPT VECTOR 
iCONTAINS CURR~NT TTY VECTOR 
iCREeK I' REAO¥ 
jWAI T rCR TTY TO UCOM~ REAO' 
Ian NEW VECTOR 
is''L~ WAITI~~ rOR ~INE CLOC~ 
ITe BE READY 
iseT ",NE CI.OCK v.e'OR 
iUT PRIORITY ~EVE~ ~ 
iERRORI EITHER TTY INTERRU~TEO 

TO I MT~RRUpT 
iEX!' fEST 
iREnoR. TTV YECTOR 
fSU ~INe CLOCK vteTOR 
iRUTORE PRIORITY LEVEl. 0 
IsfT RETUR~ AQORUS TO 5$ SEl.OW 

i I NC~EMENT T 10K COUNT 
iAfTURN 

iRrS'O~E ERRQR TRAP TO HAL' AT 6 

IQ~~AR MODe 'I'S IN PSW 
)~L~AR ~,w 

100 TO Next INST WltM PSWI' 
'~EI K£RNE~ $TICK 'TR INOT APP~ICA'L[ 
,'OR U/~~jU/a5 CPiSI 
)C~~CK " ~u,pur D~VIC[ IS BUSY 
liS AV.'~""E 

o 

,4- ~', 

'I'l.-F 

o 



(\ 

DiQKC.C BASIC 11 rAMI~V IN$TRUCTIO~ EXER, 
DUKeD 

~ua76 
0U302 
016304 
~16JU 
116314 
016J22 
~16324 
016326 
116332 
016336 
016344 
016U2 
IU3U 
~163U 
016370 
016376 
~164~2 
116404 
016410 
~16412 
116416 
U6422 
016430 
"16434 
116440 
~16442 
116450 
~16456 
016462 

115731 
111&28 
016712 
~"767 
mU7n 
012703 
012223 
112223 
012137 
052737 
012737 
012737 
~"267 
1167U 
U6267 
mllU2 
010107 
"16702 
016382 
0461U 
115m37 
012737 
016216 
.n716 
0U4U 
012737 
A16737 
.12746 
e,12n 

~16464 ~32737 
a16472 081374 
016474 U'737 
0165.0 U0J75 
.U502 A8'0n 
~165U U0001 
A16506 ~'5267 
~U'12 .81375 
016514 ~8800' 
011516 115731 
016522 100103 
"16524 .04767 
~16530 .16714 
'16532 013702 
.16'~6 .01.0, 
B16540 104712 
AU542 080248 
~16544 ~00240 
016546 ~1~24a 
~16550 ~1~137 

17"" 
16147. 
US8l4 
nU64 
U1.782 

nU72 'HIU 
nll88 ~ 71' •• 
!8m618 18.824 lsi 
~U~4' 111"26 
162414 
1"664 
~U57. 162"2 

uan. 
162H8 211 

016568 
uel16 
U0B48 UUZ2 
U6n. 
0B~028 

linn e811Z2 
0201U IU8l6 
0U231 3si 

RTh' 

Tats 
.P~ 
HOY 
JSR 
HOY 
~OY 
~OV 
MOV 
~OV 
BIS 
MOV 
M·OV 
INC 
Move 
CMP 
PN( 
JMP 
MOV 
u~ 
ale 
C~R 
MOV 
MOV 
BIT 
SEQ 
MOV 
MOV 
MOV 
RTI 

IOE~ET! tNe or PASS TVPE OUT I' 8w1., 
,eRANCW r, $W7 IS OOWN 
,GET PASS COUN' 
,GO TO rORMA' ROUTINE 
IGET ASCII VA~U~S 
lANg MOVE THEM INTO MESSAGE 

IP.,S MESSAGE AORS TO n~nY"E SEftVICE 
IStT IE 81T 
IENA8~E PoWtR ~AI~ TAAP 
,PRIORIT~ , ON POWER rAI~ 

I GtT CP TVI'E 
,CHECK Ir ENO OF TEST 
IBRANCH I, NOT AT END 

IGET PASS COUNT 

I~IHIT PASS COUNT TO 1.6 
,C~EAR T B IT TRAP AODRESS 
,SET ITERATION COUNT! 41 
IPU~H NEXT p~ss P~W ON SUCK 
,WI~~ /TI 81' aE B~T ON ~EMT PASS, 
JBRANC~ Ir NOT 
,SET ITUATION COUNT I 2 rOR 'T' BIT 
'SET IT' BIT TRAP TO RetURN VIA 16 
,RUAAT ~ROO~AM H Sf ART2 
I RESTART PRQ$RAM AT STARTl! WITH NEW PSW 
'C'~OM TA8~E B£~OW) NOTE' 'HE ATI II 
,CHANGEO TO AN RTT I' NOT AN 11/",11/11 

IROUTINE TO SET UP MtHORY MANA CEMENT TO ~EcoeATE PIIocRAM CODE ABOYE UK 

188~a8 171'~4 DONEI 91T *~18"'TPS ,WAIT FD~ 'TV OUTPUT TO 'INISH 
B~E 00 E 

171772 

012224 

Ui 
2si 

3si 

TSfB IInps 
ep~ ,.4 
r.~R CP~). 
,WORD e 
INC 1$ 
SNE 2S 
RESET 
TnB 
BP~ 
JSR 
tNDMSG 
MaY 
9EQ 

USWR 
3S 
PCi ,P~INT 

LO~ICA~IJSR 
Nap 
NOP 

"U,R2 
OON~l 
PCH R2) 

NO~ 
DONU, JMP 

,WAIT rOR ~UT CHARAcnR TO 8£ PRINTED 

'DE~AV WAITING FOR TE~ETVP[ TO FINISH 
,TVPING OH1RACTER 8EFORE ISSUING RESET 

,PRINT MESSAaE SEGINING AT 'O~~OWING AORS 

ICHECK DO~1AeTh MONITOR HOOK 

IGO TO D~p7AeTH MONITOR YIA 42 

DlQKC.C BASIC U fAMI~V INSTRUCTlO~ EXER, 
OlQKCD 

~16554 ~101~8 
A16556 ~8 •• 28 

~16'6. 177774 
~16'62 171774 

016564 ~8U77 
A16566 0UJ17 

~1657. 311802 
A16572 ~8.8B2 

316". 98'815 04n14 
~166~2 ~44514 0445U 
m16610 001 
~1661i. 118 0.3511 
016616 0H514 ~4"U 
g16624 UI 
A16625 81' nun 
~16632 028123 042n4 
"16642 044441 n~116 
~16646 842111 e.~.41 
~16n4 ~~8441 827461 
~16662 g~84" 027461 
~1667a 8581.' 042'14 
016676 ~a01A' Ann2 
~167U 841U4 845521 
~16712 AI8U2 
816714 BUeU 84U·. 
A16722 ~U'U 842841 
816730 018185 

0 •• n~ 

8zeU7 
.~a~4 

lUlU 
.~"a4 

e44'l8 
"'~~3 
84~Ul 

'"U7 
eJI •• 4 
eU.04 
"1511 
821116 
81t5n 

.,"U 
147117 

,THE BE~OW TAB~E REPR~SENTS THt 'NEW' PSW SE' 8V THE PROGRAM ON 
,SUCCESSIVE PASSES\ 
INOTE THE IE~OW TA ~E MAY ,E HODI'HO TO CAUSE THE PROGRAM TO RUN 
IUNDER USER DEPINED PARAM£ [RS Bv PATCHING IN THE DESIRED PASS PARAMETER 
,FOR EXAMPLE TO CAYSE THE PROGRAM TO RUN wtT~OUT SETTING THE IT' BIT 
liN A~~ PASSES PATOH OUT TNE .,. BIT IN 'HE TA'~[I 
PSWTAB, neeS0 IAL~ 11 "MI~Y CP • 

.e.120 

'T~E BE~OW TABLE 1$ TM; 'alT MASK, USED To DETERMINE THE INDEX VA~UE 
I NEEDED TO SET THE , N~W' PSW·, 
CP'ASS, 177774 'l1/n 

171774 I H/U 

ITHE B~~OW TAa~E RBPRESENTS THOSE BIT$ I~ THE ep WHICH CAN BE IET/C~EARtD 
PSWBIT' ISIJ77 ,11/S' 

~U377 111128 

ITHE 8E~OW TAB~E CONTAINS THE. or PUSES REOU1~EO TO OOMP~tTE TEBT 
PASTAS, ,WO~D 2 11vn 

;WoRD 2 111/2. 
'MESSAGES 
MSG1' ,Ascn <1.'><12>'~OW ~I"IT" 



OUKO.C USiC U rAMI~~ I NSTRUCT I O~ E;X~R, MAeVU 271"'1 ~9.,JU~.74 HI4a ~Ao[ 71 
OUKCD SYMBOl TAS~E 

40082 U.U. APCB5 ~n374 AOCU nuu ADOS' 886711 
AOeg 012'24 Ace~ eU4e. A002 e~1374 ADe, "uu 
ACC6 U'672 Age, 0S~6f4 .OO~ U'37~ ADO~ U'UZ 
Aoau ueau AODU Ute~4 A002 n~43i A003 uhU 
A006 SU'58 A007 tUU2 ULS1 eU742 ASLUA asU" 

0 A$~S3 ~n364 AILS4 U4618 ASLB6 0848·4 ASLS7 ~a'zet 
4S~S U2U6 A$L~ Z8~U4 AS~3 U?l~~ ASL4 UHU 
ASL6 ~n642 ASI.7 z864U AS~S1 U4n. AS~$1A u4e'~ 
ASRB2 ~U63i1 URS2A 0846'2 ASAB' ~a~3U URB6 "'H2 
ASRB' U'024 ASRB 0n614 AS_l 9~U4i! A$R2. nuu 
ASR3 U'U2 ASR6 08~524 ASR7 aa:4U BtLI. ur.r 
BleSl Um220 BleBU 0~0242 UCB ~W~JU ala ~~ ·724 
Slea ~U'22 alC~ a~~12B Bier eu'?~ B I NB? UU36 
BlN1 m1~4e~ suet 010206 Dlsa eenH BJSU U'~.4 
elU ~B7712 alSi 0~a44B 81$2A 01,~'~i 91S7 ~U'~0 
81'91 0U1?6 SITU Uf7~6 BlTS3 ~1n?S SITU II.UH 
Slh 007640 91T13 , 120Bf0 SIT14 040B00 SIH~ • 1U000 
11'2 0U546 elT~ • neU0 aua 0004U BPTVEC. 3eU~4 
c ~ 0BUBl OelT 0V5~O cce 0a~~~0 CC1 ~~n'4 
cca U2310 ec~ IU_02 ce" 0e~4U CHK~P U'J42 
C~Ra 002442 CMPBl, 118V2 CM'S2 U~722 CMPB3 $11302 
CMPN H55'2 CMPS 127170 CMP0A 00Z432 CM~1 U'6!2 
CMP1A U7742 CMP2 0U4'0 OMP7 n2a'~ CQMB1 00.eu 
COM914 ~0420S COMS? U".6 COMa, ~0~~~2 COM86 U6U4 
COMBY U6724 COMe ~B25U COM1 90~566 COM~ ~0'U0 
COM. ~0.276 CQM6 0Z15U COM? 0U"6 C~CHK UU04 
CPPASS ~16560 OBI NB7 012332 oalN7 0~f7'6 DOA!A UUU 
COATAB eU742 OECn Ul170 OEeB1A 00=~2e OECB2 U4102 
CEca, 005442 OECUA 0e62~4 OECa? 086772 ntCe U2566 
OEel 003360 OEClA US6~0 CEC2 004444 CEC' U5134 
DEC6 0056" OtC7 U64'0 c IOITS ~0l.60? ojaps 00(652 
OUP!.A. 177~70 CONE 0V4h CONEl 01~5'0 EMTV~C. ~000~0 
EMh 013724 ~MT1B 01 4014 [MHC 0H010 fM T10 ~14e22 
ENO 016244 E:NOMSG 01H~4 ENOl 016246 ERROR Ul4i2 
£RRPe ~a!.7~7 ERRPCa ~"17 1 ERqVEC~ 0a~B04 rA~TOR UUU 
rORXcR ~e3740 P~EVEC' 003244 'RST~O ~aUu FRSTM£ ~aUU 
GUST 003160 H.T , 1044~8 leNT e0U0~ !~LTtS e16625 
INeBl 003704 INCBa U4776 !NeSJ U33H INCH f0UU 
INdBU 006176 I NOS? 006~'6 lNC~ 00~60~ INCl UH'4 
IN03 ~051?0 INC4 00~3~6 INC6 ~9'62~ IN~1 0,.616 
lotYEC. 0U020 Ion 013624 IOTU 01~H2 10'18 ~1364b 
JMPl 0130'2 JMP3 01H22 JM~4 0l~lU JMP~ 0.3224 
JMP6 013244 JMP7 U3302 .UTSf 013306 JS~1 ~U3'e 
JS~1A ~133'2 JSR3 eU456 JSR3A 0~346~ JSR4 3U'S4 
JSR4A ~13536 JSRbA 0P'?0 ~PTR ~ Z0~60~ KWU ~lU'0 
LKS • 117546 ~KVEC • 00aas 1.00lCA 0U'4~ L"B • !7'H4 
L.PS • 1"514 I.STMEM U~140 ~MV£C • U_2'0 MOVU ~UU6 
Move U'12~ MQVeA 0011'0 HOV1 u~nz MOY? UUU 
MSO ~16S60 M$G1 e1~574 MSG2 m1~Ul N • ~U~U 
NtOB1 me3H. NEGe~ 0e47i6 NEGB6 00§~~2 NEGS? ea'e.z 
NEQ0 ~02626 NtQ1 ~0~62e NEC2 U~~'0 NEG, Uh46 
NEG6 ~e5544 NEG? e0~'24 NUL.~ • 00.00~ NUI-I,S 0He64 
OURR ~ao16 OPT I CP U42'4 OVPI.W a1!332 PAS'hlT 30t612 
~ASSES U1702 PASTAS 0H510 PC .X000nr POWN 3U6U 

r)' 
't -c __ f 

O~QKC.C ~¢~~~L rf A~t~ I ~ V 
INsrRUCTIO~ ;:XER, MAC Vll 27( ~55) 19oiJUI..14 11140 ~A~£ 12 

Oi!QKCD 

pr.l~ ~U656 PPV£C • 080024 PIRQ • 177.772 PIRY~C. 3U240 
PRfY4 • m~e2~0 PRn6 • 003300 PRTY7 • 0U34~ PSW · {?,no 
~SWB IT 016564 PS~CHK 01'124 PSwTAB ~U5'4 ~UP m~e620 
REeD ~01752 At~OC nU32 REL;R1 UU00 Rt~0 '~22'2 
RE~l mUJ02 Rna 0U214 REL;3 U!306 RESTR~ !~H'4 
~ElVEC~ 0U0U RtTPC U12~S RO~B1 sn71~ RQLa~ nUts 
ROLB3 ~054U ROLBO 0sh46 ROLB6A nU4~ ROLsr n'e'~ 
NoLe mS2660 RO~1 003,H ROLlA SzH26 RQLJ U5216 
ROL;4 9SH24 RO~6 00'414 ROL1 e~~n4 RORS1 ~S4n4 ,~O'" AOR8U U4014 RaRB4 004U2 ROAB' U5~'a RQ Re6 ~muu 
AORB? 006742 AORe 0m2,44 ROR1 303344 "ORlA 0S~4'6 '\J ROR2 0U312 RCR' 00'010 RORO 00'564 ROR7 U.'!6 
ATI1 016462 Re "X0UU0 A1 ~XS0002~ R~~ -uenu 
RU UUU01 R12 .X0U002 RU ue0a00~ R14 'lI~09U4 
R1' 0%000005 R2 'lI000U2 R3 U000003 R4 .xnuu R, ~U0e0~5 SBCB1 ~037~0 SSCB3 u~~~~ SSCB4 Ui7j;4 
seCSb 006002 secs? 0etb'~ SBea 00,7U see~ 0BS5U 
UOU ~n526 ssc, eB'2~e $BCO 005600 SSC? 0064,2 
salNe7 012322 salN7 011744 ~COP~ t0~0n SCOPE A utu~ 
ScaPES B0U46 SCOPEC ~eae2 SCOPE:C eUU4 SCOPEE Uh26 
SCOPEf 001120 SOHA el1~U SDHAB U~74i1 51-A • 1"714 
SP 0%000006 SPCHK 01'372 $RI ! 171"2 ST~HT UUb6 
STARn 00U60 START2 0U232 SURTJ 002224 STA !LlS 3017l.4 
STKPTR, 0U50e M~ ~01U6 Su91 00~6U ~~W 11'766 
suns 0U002 0U476 SUB2A 0~~6U 01U32 
lunA U1a'. SUB6 el1~70 SUB? ufmu SWAli0 U~726 
SWASt 084134 SWAB2 U!~40 SWAB4 U!7U sw~e6 U4226 
SWAB7 006540 SWR 1"". T ~ e0002~ TeITYE- ~U014 
TleKS 0em776 TK8 171'.2 TKS "- ~77'U TP9 • i7?'.~ 
TPS • 11"64 TPY~C • U'~H TRAPV£! eeUS4 TRAP1 ~141U 
TRAP1C ~U136 TATV~C. U'8~4 T$tBl 0~~146 T$TS2 ~'H36 
TstB2A aS4746 tsTU U'''4 TS'a U~464 tsTl ~UU4 
TU2 U4a66 TsTO '062" TTVC~K al~7~4 UBMO nU62 
UBAEAK. 17177a U8? 'U7'4 UWM6 aM'4'~ UWM7 306H2 
UW7 006336 V p. un02 ! ! 0S~U4 sc~~r U{7f4 
.F1.I.I.S 00!SU srCRMz ,zUU $R[STR ae~24~ UHF ~S02!4 
·,PRINT 00U32 , 0Hn2 

URORS OETECi'tDI 1/2 

.OiQKeo.OlQKCe/SCLoOiQKCO 0 RUN-TIME I 12 t1 8 SECONOS 
CORE USEDi 7~ 


