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ABSTRACT
THIS DIAGNOSTIC PROGRAM IS DESIGNED TO BE A COMPREHENSIVE
CHECK OF THE PDP11/25 AND PDP11/2¢ PROCESSORS, THE PROGRAM

EXECUTES EACH INSTRUCTION IN ALL ADDRESS MODES AND INCLUDES

TESTS FOR YTRAPS AND THE TELETYPE INTERRUPT SEWUENCE, THE
PROGRAM DOES NOT TEST INSTRUCTIONS NOT COMMON TO THE 11/2%
OR 11/85, THE PROGRAY RELOCATES THE TEST CODE THROUGHOUT
MEMORY @=28K"

REQUIREMENTS

FQUIPMENT
PDP11 FAMILY CENTRAL PROCESSOR
OPTIONAL = KWil=L (LINE CLOCK)

STORAGE
THE PROGRAM USES ALL OF THE FIRST 4Kk OF MEMORY (EXCLUDING
THAT AREA OF MEMORY RESERVED FOR THE LOADERS),

PRE[_ IMINARY PRNGRAMS
NONE, HOWEVER, THE EMT AND TRAP INSTRUCTION SHOULD BE
VERIFIED BEFORE RUNNING,

LOADING AND STARTING PROCEQURE

LOAD PROGRAM USING ABS LJADER

IF THE CONSOQOLE TTY IS A SERIAL LA32Z OR A VT@5 FILLER
CHARACTERS MAY BE REQJIRED, DEPOSIT INTO LOCATION 1@gm2
(FILLS) A 4498,

LOAD ADDRESS = 200

PRESS START

SET CPERATING SW]TCHES

PASS COUNT IS PRINTED AFTER EACH PASS (SEE SEC 6,4)

"DZQKC DONE® 1S PRINTED WHEN DONE (SEE SEC 7,1)

SWITCH SETTINGS K _

SW15 HALT ON ERROR,’,, THIS SWITCH WHEN SET WILL HALT THE
PROCESSOR WHEN AN £RROR 1S DETECYED, THE TC+2 AND THE
CURRENT STATUS AT THE: TIME OF THE ERROR 1S STORED ON
THE STACK (R6), IFi THIS SWITCH 1S SET BEFORE AN ERROR
1S DETECTED THE PROGRAM HALTS AS DESCRIBED ABOVE, THE
PROGRAM MAY BE HALTED AFYTER THE ERROR TYPEQUT OCCURS
BY SETTING SW15 AFTER THE TYPEOUT BEGINS,

SW14 LOOP SUBTEST,ys TWIS SWITCH WHEN SET LOOPS THE
CURRENT SUBTEST RUNNING REGARDLESS OF ERROR,

SW13 INMIBIT ERROR PRINTOWUT = THIS SWITEH WHEN SET INHIBITS
THE ERROR PRINTOUT,

INHIBIT RELOCATION,+s THIS SWITCH WHEN SET CAUSES THE
PROGRAM TO BE EXECJTED ONLy IN THE FIRST 4K OF MEMORy'
THIS SWITCH CANNOT BE SET WHEN THE PROGRAM IS RUNNING,

SW12
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SW11 INHIBRIT SUBTEST ITERATION,' THIS SWITCH WHEN SET
INHIRITS SUBTEST RserRA%IoNQ NORMALLY &ACH SUBTEST
1S EXECUTED 8 TIMES BEFORE THE NEXT SUBTEST IS RUN,
SETTING SWi1 CAUSES EACH TEST TO BE EXECUTED ONCE
BEFORE STARTING THE: NEXT SUBTEST, C

SWig RING BELL ON ERRORy»s THIS sw:vcu WHEN SET WiLL RING
THE BELL WHEN AN ERROR IS DETECTED]

SW7  INWIBIT ALL BUT ERROR TYPEOUTS,, ,THIS SWITCH WHEN
RESET (@) INHIBITS THE END OF PASS TyPEOQUT (1CNT=XXXX)
AND THE END OF PROuRAM TYPEOUT (DZQKC DONE]

FRRQRS
1F AN ERROR 1S DETECTED THE PROGRAM WILL TRAP 7O THE ERROR

WANDLING ROUTINE (ERROR), 1IF ENABLED THIS ROUTINE WILL BYTE
THE PC AND THE PROCESSER STATUS AT THE TIME OF THE ERROR,

ALSO (1F REQUIRED) THE ORIGINAL PC (WHERE THE PC WAS
RELOCATED FROM), |

ERROR PRINTOUT FORMAT

ICNTsAAAA PC=BRBBBBB PSW=JDSDDD

OR

ICNT=AAAA PC#BBBBBB PSW-JDDDDD PC RELOCATED FROM cCcccC

wHEREZ AAAA-PASS COUNT
BBRBBB=PC AT THE TIME OF THE ERROR
ccccce=PC OF THE ORIGINAL CODE RELOCATED
DODDDD=PSW AT THE' TIME OF THE ERROR,

PARITY ERROR DECTECTION
IF a PARITY ERROR 1S DETECTED THE PROGRAM WILL TYPE A
MESSAGE"PARITY ERROR" AND SCAN MEMORY FOR THE PARITY ERROR;,

~ WHEN THE FAILING ADDRESS IS LOCAYED THE PROGRAM WILL 'HALT
WITH THE VALUE OF THE ADJRESS+2 IN RO,

ERROR L OOPING
THE SUBTEST DETECTING TH’ ERROR MAY BE LOOPED INDEFINITELY
BY SETTING SWi4, SETTING SWi3 WILL INHIBIT THE TYPEQUT AND

ALLOW $COPING THE FAULTY SIGNAL(S),

UNPREDICTED ERRQRS

THE PROGRAM MAY ON OCCA:Sxov DETECT A MEMORY ERROR THE
RESULTS OF WHICH WERE NOT PREDICTABLE IN WHICH CASE THE
PROGRAM MAY BEHAVE UNPREDICTABLY' WHEN THIS HAPPENS THE
USER MUST RETRACE THE PROGRAM STEPS '0 RESOLVE WHERE THE
ERROR OCCURRED, THE FOLLOWING ITEMS SHOULD B8E CONSIDERED

AND MAY BE OF USE NHEN R:TRAGING A FAILURE OF THYS NATURE,

1, HALT THE PRDGRAM (IF NECESSARY)

O

-
J
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2, EXAMINE RELRY
ADDRESS RELR1 (1286) CONTAINS THE UNRELOCATED VALUE OF
THE PC OF THE LAST TEST THAT WAS SUCCESSFULLY EXECUTED,

3, EXAMINE FACTOR
ADDRESS FACTOR (1@24) CONTAINS THE RELOCATION FACTOR'

4, FEXAMINE ALL LOCATIONS STARTING WITH TR  ADDRESS
SPECIFIED IN R1/R11(IF PSW BIT11 =3/1) COMPARING THEIR
COMTENTS. WITH THE CONTENTS OF THE  CURRESPONDING
UNRELOCATED CODE (SPECIFIED IN 1406) AS SHOWN IN TKWE
LISTING, EXAMINE AND COMPARE UNTIL EITHER A DIFFERENCE
IN INSTRUCTION (1,E,, THE ERROR) OR THE NEXT !SCOPE'! 1S
SEEN,,

IF THE PROGRAM TRAPS ANp HALTS AT A TRAP/INTERRUPT VECTOR#+2
(NOTES THE PDP=11/45 ,1.L DISPLAy THE ADDRESS OF THE HALT#2
1,E%, A FALSE TRAP TO 4 WILL DISPLAY 1%))

1A, EXAMINE THE STACK (R$)

THE TOP WORD ON THE STACKX CONTAINS TWE PC AT THE TIME OF
THE TRAP, IF THE PC IS GREATER THAN 20008, THEN

PA, EXAMINE LOCATION 1042 (FACTOR)

THIS LOCATION CONTAINS THE PROGRAM RELOCATION FACTOR
WHICH, WHEN SUBTRACTED FROM THE PC GIVES TIE PC OF THE
ORIGINAL CODE, ‘ ’

SUBROUTINE ABSTRACTS

SCOPEA
THE SCOPEA ROUTINE IS ENTERED By THE SCOPE (EMT) INSTRUCTION
AND 1S EXECUTED AT THE START OF EACH SUBTEST, THE ROUTINE
MONITORS SW14, SW11 AND SW 8 AND TAKES APPROPRIATE ACT]ON,
ALSO, THIS ROUTINE STORES IN R4/R11 THE FIRST ADDRESS OF THE
SUBTEST BEING ENTERED,

ERROR

THE ERROR RQUTINE 1S ENTERED By THE HLT (TRAP) INSTRUCTION,
AND 1S EXECWTED WHEN A PREDICTABLE ERRQOR IS DETECTED, THIS
ROUTINE MONITORS SW15, SW13, AND SWi@,

RELQC
THE RELOC ROUTINE IS ENTERED By A MOV RELOC,PC
INSTRUCTION, THIS ROJTINE RELOCATES TYHE PROGRAM CODE
THROUGHOUT MEMORY, AND fJUMPS! T0 THE RELOCATED CODE AFTER
IT 'HAS BEEN MOVED SUCCESSFULLY, IF THE CODE CANNOY BE
RELOCATED (BECUASE OF INSUFFIGIENT MEMORY) THE ROUTINE
FJUMPSY TO THE NEXT SECTION OF UNRELOCATED PI0OGRAM CODE,
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THE CODE MOVED 1S LESS THAN 4K (400p) BYTES), A¥ THE START
AND END OF EACH SECTION OF COOE T0 BE MOVED ARE A SECTION OF
CODE WHICH ESTABLISHES THE FIRST ADDRESS OF THE CQDE T0 BE
MOVED, AND SETS A SCOPE POINTER {Ri/R11) AND, ALIO A SECT]ON
WHICH ESTABLISHES THE LAST ADDRESS AND (¢JUMES* TO THE
RELOCATION (RELOC) ROJTINE, EACH SECTION §F CODE IS
IDENTIFIED AS SHOWN BELOW:

jPPOPOoBREBPPOF [RST ADDRESS TO BE RELOCATED@READAOLY
CODE TO BE MOVED ANJ EXECUTED
[ 0P@PUOBAUTEATLAST ADDRESS oF COOE To BE RELOCATED ¢o@panpe

THE RELOC ROUTINE DOES NOT RELOCATE PROGRAM COD& INTD THE
LAST 1¢@p(8) BYTES OF MEMORY, THUS PRESERVING THE LOADERS,

END

THIS RNUTINE IS ENTERED AT THE COMPLETION OF EACH PaSS IT
SETS UP (LOADS NEW PROCESSOR STATUS) FOR THE NEXT PASS; AND
PRINTS THE PASS COUNT!:

ICNT=XXXX
MISCELLANEOUS

EXECUTION TIME ~
THE EXECUTION TIME IS HWIGHLY VARIABLE (DEPENDENT  ON
PROCESSOR, TYPE OF MEMORY, AND AMOUNT OF MEMORY), HOWEVER,
WHEY THE PROGRAM IS RUNNING SUCCESSFULLY THERE IS A
NOTICEABLE fFLICKER! DISPLAYED IN THE CONSOLE LIGHT PATTERN
THE (FLICKER? WILL DIM WHEN (T¢ BIY TRAP PASSES (EVERY 00D
PASS) ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM
OF

2 PASSES ICNT=2 11/85 OR 11/29
SOME TYPICAL TIMES FOLLOW}

PROGRAM DESCRIPTION - -

THE PROGRAM IS DIVIDED INTO FOQUR SECTIONS QF POSITION
INDEPENDENT RELOCATABLE  TEST CODE, EACH SECTION 1S
APPROXIMATELY 1K WORDS LONG, (EXCEPT SECTION A)'

SECTiOoN @ THWIS SECTION TEST THE UNARY INSTHYCTYION SET
EXECUTING EACH UNARY INSTRUCTION IN EACH ADDRESS
MODE (EXCLUDING UNARY INSTRUCTIONS USING ADDRESS
MODE 7).,

SECTION 1 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
ADDRESS Moﬂg 7 AND BINARYS }N ALL ADDRESS MODES
SExCLUDING 3TNARy ByTE 'oPs UsING ADORESS MQOE 7),

SECTION 2 TW]IS SECTION TEST BINARY BYTE OPS USING ADDRESS
MODE 7, JMP, JSR AND PROGRAM TRAP (IQT, TRAP AND

{:}

BN
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EMT) INSTRUCTIONS,

SECTYON A FOLLOWING SECTION 2 1S A RQUTINE TO ASCERTAIN
WHICH CP THE PROGRAM 1S RUNNING ON, THE RESULTS
ARE USED BY THE FOLLOWING CODE TO CHECK THE
ADDITIONAL INSTRUCTIONS/FEATURES OF THE 11/40 AND
11745,

SECTION 3 THIS SECTION CHECKS THAT EACH BIT IN THE
PROCESSOR STATYS WORD (PSW) CAN BE SET CLEARED,
RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS,

FOLLOWING SECT]ON 3 ARE TWD ROUTINES TO CHECK TWE TELETYPE
PRINTER LOGIC AND A ROUTINE TO START THE KWil=L LINE CLOCK,
IF THE KWiiel IS AVAILABLE THE PRIORITY ARBITRATION LOGIC IS
TESTED,

AFTER EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE "RgLOCY
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ALL MEMORy UP
TO 28K, WHEN THE SECTIONV #AS BEEN RELOCATED AND EXECUTED 1IN
ALL MEMORY THE "RELOC™ ROWYTINE WILL RETURN THE PROGRAM TO
THE MEXT UMRELOCATED SECTION,

RE_LOCAT]ON AND EXECUT]ION OF L} SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES A SINGLE PASS

UPoy COMPLETION OF A 2ASS 0oF THE PRQGRAM THE PROGRAM
RESTARTS USING A NEW PROCESSOR STATUS DEPENDING ON THE TYPE
OF PROCESSOR AND THE PASS COUNT,

STACK POINTER

THE STACK POINTER IS SET AT 5¢¢

NOTEY IF THE PROGRAM 1S RUNNING IN EITHER  UYSER QR
SUPERVISOR MODE (NOT APPLICABLE IF 11720 OR 11/@5) THE
USER/SUPERVISOR STACK POINTER 1S SET TO 5S¢0 AND THE KERNEL
STACK POINTER 1S SET TO 600, THE KERNEL STACK POINTER IS
USED ONLY FOR THE SCOPE, HLT, TTY, AND KWiiel (IF AVAILABLE
TRAP/ZINTERUPT ROUTINES,

POWER FAILURE
A POWER FAIL SERVICE ROUTINE IS INCORPORATED IN THE TEST,
WHEN USING THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN
RUNNING TO CHECK THE POWER FAIL LOGIC, WHEN THE POWER FAILS
THE PROGRAM WILL TYPE$
POWER FAILED
AND RESTART THE PROGRAM AT TWE BEGINNING, (STARF)

USER DEFINED RELOCATION LIMITS

THE PROGRAM WILL REQWEST A LOWER AND UPPER LIMIT FOR
RELOCATION, THE LIMITS MUST BE BETWEEN 220800 AND 157776,
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (Z=17776) AND THE
LIMIYS SPECIFIED,

THE STARTING ADDRESS 1S 224,



PAGE 7

TO RETAIN PREVIQUSLY SPECIFIED LIMITS START AT 214,



D2gKCeC BASIC X3 FAMILY INSTRUCTIQN EXER,

BEL-134]

FRONT END

DZAKCD

, na02e0

200204
#g0212

788214
288220
nega22

neapeg
200003
209002
202023
090004
neages
200006
apoeoe?
200000
208091
apeeye
700003
npRo04
202005

290801
ngogoe
99004
700040
fU0020
ag0349
90300
700200

nefon4

. ABR0LD

a00014
209914
200014
300020
000024
00030
ap2034
a08064
708108
0gp240
708244
200250

177776
177774
177772

MACY14

177770
177546
177560
177562
177564
177566
177572
177578
177879
177514
177516

208500
2008608

108090
240000
A2P090
200400
90100

104400
104000

verzop
212707
#12797
g12707

212667
210546
730446

27(653)

202066
speL60
fg2224

poBBLY

19aJdile74

MACYL1L 27(455)

WNLIST  SEQ/MDyMC
nL&ST ME
ABS

FRONTY

19%Juke74 11149 PpASE 3

TITLE END
JCONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND. MAGRO GALLS

JGENERAL REGISTER ASS]GNMENTS
ROXD

RiaX1
R28%2
R3aX3
R4u%4
R58X5
SPuX6
PCE%7
R108%0
Riga%1
R129X%2
R13%%3
R14s%4
R15=X5

)STATUS REGISTER (PSW) B1IT ASSIGNMENTS
Cag 3C BIT

Ve2

224

Nsg@

T=20
PRYY72340
PRTY68300
PRTY4x200

JVECTQR ADDRESSES
ERRVEC=4
RESVECs1¢
TBITVEC=14
TRTVECs14
BPYVECE14
10TVEC=2¢q
PFVEC324
EMYVECE3Q
TRAPVEC=34
TPVEC264
LKVECs1p0
PIRVEC=240
FPEVEC®244
MMVECs250

pnzczsrzn ADDRESSES
177776
SLRI 174774
PIRG= 177772

1114p PAGE 2
UBREAK= 47777¢
LKS= 177546
TKS» 177560
TKB® 174562
TPS= 177%64
TPB® 177566
SRos 177572
SWRs 177579
QISPLAY=a17/57¢

LPSs
LPB=

JINITIAL STACK P
STKPTRa
KPYRE600

lM!SC:LLAN;OUS B
BIT15s40

BlTi434p
B1Y13229
BIY8s400
BlY6=100

llNSTRUCTlgN EGU
WL ¥sTRAP
SCOPESEM

2200
MOy
MOV
MOV

177514
177316

OINTER SETTING
500

1T ASS]GNMENTS

200
20%
L]

ATES
T

!§$AR1.PC’
TARTL, PO
ns!Anvs.Pc

IV BIY
12 817
IN BIY
peY BIY
JIPRIORIY
JPRIORIY
JPRIORIY

$ADDRESS
JADORESS
JADORESS
JADDRESS
JADDRESS
JADORESS
JADDRESS
JADORESS
JADDRESS
JADORESS
JADORESS
JADDRESS
JADDRESS
JADORESS

JADDRESS
} ADDRESS
} ADDRESS

JADDRESS
JADDRESS
JADDRESS
JADDRESS
} ADDRESS
JADDRESS
JADDRESS
JADDRESS
JADDRESS
JADORESS
JADORESS

1PROGRAM

y
VU
Y

L
L
of
oF

oF
oF

KW
F e
oF
o

o

or
or
oF

of
14
oF
14
of
of
of
of
oF
or
of

EVEL 7
EVEL 6
EVEL 4

ERROR VECTOR

RESERVED INSY, TRAP VECTOR
17! BIY TRAP VECTOI
ITRACE! TRAP VECTOR
{BREAKPOINT/ TRAP VECTOR
10Y TRAP VECTOR

POWER FAIL TRAP VEETOR

Mt VECT

TRAP VtCTOI

E TTY PRINTER INYERRUPT VECTDR

1!-L LIN! GLOCK INT, VECTO

CTOR
FLOAYlNG POINT INT, VECTOR
MEM MGMT ERROR TRAP VECTOR

STATUS REGISTER
STACK LIMIY REGISTER
PROGRAM INTERRUPY REOQUESY

4AER0 BREAK NeplaTER
KWEiel STATUS REG!
KEVBOARD GIR

KEYBOARD BUFFER
YELEPRINTER €SR
TELEPRINTER RUFFER

MEM MGMT REGISYER SRP
£ONSOL SWITCH REGISTER
CONSOL DISPLAY REGISTER
LINE PRINTER STATUS REG
CINE PRINTER DATA DUFFER

STACK PTR

JKERNEL STACK PTR {USED AY KERNEL: WHEN
1PROGRAM 18 RUNNING IN OYHER THAN KERNEL
JMODE (NOY APPLICABLE T0 11/09.18/2')

JHLT 18 & TRAF INST YO THE ERRQR RUUT!N!
JSCOPE 18 AN EMT TRAP

$GO 10 stA
16O GET Loﬁ

JSTART WITH LAST

INE TO SAVE R!GISTERS ON THEGSTéiKR
JSAVE REYURN PC

leU
JC_L BY SAVE
8SAVR1 MOV

MoV

Moy

AGRO OR
(ST)+418
X3 ¢atgP)
X44wiGP)

T OF v
ER/UPP i RELOCATION BOUNDARY
TYPED BOUNDARY LIMITS



FRONY END
p#oKeDp

pe0224
20226
228230
pee232
220234
0200236

s00240
200244
#u0246
200250
200252
700254
70m256
000260
78m262

00610
PBo616

200620

7909626
pon632
280634
2209636
020642
280644
288650
B@nesS2

#89656
208664
990672

20740
900746
80750

200754
700756
280760
200764
7208766
220770

FRONT END
D20KCD

220776

201000
20i002

201004
701806
201010

201012
281014

2081126
081130

2pLL32
2091140
Agi142
Bai146
801159
091152

Beii7e
eegi174

#8176

MACY11

P10346
212246
210146
212046
712707
090000

712667
732600
212621
212602
212603
812604
732605
832787
L4

[113Y]

742737
gegesn

212737

@127¢6
285027
200800
205267
ae1375
oR4767
208656
790137

ap5eL5
nepg2e
242105

288740

212737,

290261
795737

103404
fiie71
ap5g37
a1p116

290240

2eoen2

MACY11

280776
cereoe
2pi02e
080800
op%geg

2eoode
200020

2008200
200000
208751

000240
232766
191403
952737
832737
291416
910116
810137
163737
732737

201423
113737

oeege2
832737
pRigoe
25327
200840
294333

212767

g11601
2e8746

232737
f0103%
213700

210008

210204
160504
230203
‘295737
091004
212237
213702
260204

220437

27(655)

200016

200628

[41L3Y ]

220622

177772
790362

002066

047520

748506

025215

177060

2020806

27(655)

24000
084000
240000

004006
roLoe4
oen4oe
177879

po4ven

oppeep

[}Y74.1]
2g4010

004004

284230
(111 +Y]

po2149

19eJUlu74 11147 PAGE 3

o@2024

202024

p42527

046411

892006

02092

177776
177579

201026
177578

177778
177570

177786

177579

MOV X3iwigP)
MoV X21(5P)
oy Xi4e(SP)
Oy X0 o (SP)
Moy (PCY#PC JRETURN
15l 2 JGONTAINS RETURN ADDRESS »
IROUTINE To RESTORE REGISTERS SAVED oN rgz staek
1CALLED av n:svonz MAGRO OR JSR PC,SRES
SRESTR) M SPYsy1s JSAVE RETURN pe
nav tS")*a%ﬂ
MoV (§E)%i KL
MoV ($)%%2
oV (SPI+ X3
HoV (SPI* X4
MoV (SEy X5
MoV (PC)% FC JRET
18§ a nconraxns REYURN ADDRESS

npoutn FAIL suaROUVI
POWN #PUP, B#PFVEC

ipguer up SUBROUTINE
Moy #PDAN,##PFVEC  JRESTORE POLER FAIL TRAP T0 POER
, 1DOWN ROUINE ABOVE
Moy HKPTR,SP JSET STACK PIR
. LR (P)»

13 (HORD @ JKILL TIME )

28 ING 13
BNE 28
JSR PCT,PRINT SPRINT MESSAGE BEGINING AT FOLLOWING ADRS
PFATL ‘
JMP WESTART JRESTART TEST

PFAILL  (ASCIZ <132€12>/POWER FAILEDIC155412>

\~

JE740 : \\_/
INGTE: TWIS CODE USED ONLY BY THE XOR TESTER,
)70 USE GODE PLAGE 776 (BR ,m2) [N SCOPEA
FORXORY :ov nnvx.oucnav:cnz ;gg; TIME OUT YRAR TO RETURN
EC
TSY. 4177060 JIF A TIME OUT OCCURS THEN WMEN NEXT
: JINSTRUCTION 18 EXECUTED ¢g¢ WILL BE SET
JAND IF NO TIME OUY G! WILL BE CLEARED
8CS 15 JBRANCH 1P t0f SET (TIMED OUT) :
MOV (SP))RY JADORESS oF NEXT SUBTEST To Ry
184 CLR @HERRVEC#2 - JRESTQRE TIME OUT TRAP
,ng! RL{(SP) JGET RETURN ADDRESS BAGK To SUBTESTS
RTY JRETURN EITHER TO LAST OR NEXT SUBTESY
{f N
N
1920UL274 11140 PAGE 4
2976
TIEKS .u zga [ JCONTAINS €L0Ck TICK COUNT
) 3 L]
1GNTH ] 1GONYAINg PASS GOgNr
SFILLSI WOQRD @ JCONTAINS PILLS COUNT YN ODD BYTE
o JAND FILLER CHARACTER IN EVEN BYTE
FASTORY JGONTAINS RELQCATION FACTOR
1$UBTRACT & IN FACYOR FROM PC TQ GET PC OF ORJGINAL CODE ~
RELRL1 - @ JCONTAINS RELOCATED Ri (THE R1 OF THE % .
JQRIGINAL CODE MOYED) i ]
FRSTADI ,WORD 2 JGONTAINS FIRSY ADRS OF €ODE TO BE MOVED g
,PRsTMEMl.HoRD o JGONTAINS L'OWER RELOCATION BOUNDARY ADDRESS
FORXOR $BRANCH TD XOR TESTER CODE
1SEOPE (EM?) SERVIRE ROUTINE
1 YHIS ROUTINE ALLOWS THE susrzsv 70 BE cON?xMueUSLv LOOPED, ITERATED
J({OR NOT xf:aATEn: BEFORE BEGINNING NEXT SUBYEST
SGOPEAI NOP
81T 44009,2(SP) IWAS REG;:YER SET BIY SET ON TRAP
8EQ 28 §BRANCH .
. B]s #4PpP, BuPSH ';REYA[N REGISTER
281 BIT 04aaau.owswﬂ JCHECK BIT 14 tcoNTxNUOUS LOOP)
. BEQ SCUPEC )
SCOPEB} :gx 2&.:39) 1L0AD REYYRN ADDRESS
[
sUg n#FACTUR ounsga; &RELﬂz CONTAINS uuazuocarso R3,
811 #4dg, oxShR JLOAD PDF4{/45 MIGRO BREAK REG
BEQ 18
Move S#SWR, 9#UBREAK  JLLOAD MIERO BREAK REG WITH SRgs7
18} RYY JRETURN to SUBYES
ScoPECY BIY #4000, O¥SWR ;suav:sr ;vgngvxau DESIRED
BNE SGOPEE }BRANCH YF NO ITERATION nssxﬂsn1
DEG (PL)+ JDECREMENT SUBYEST ITERATION COUNT
SCOPED) 42 JGONTAINS SUBTEST ITERATION COUNT
BNE SCOPER
SCOPEFI MQV #40,SCOPED IRESET [TERATION COUNT
SCOPEE] MOV (SP) Ry, JGET ADDRESS OF NEXT TeSY
BR SQOPEB
ROUTINE TQ RE ocafz PROGRAK cope
&:Euc{ 81 - #10000,@8SyR JCHECK 1P RELOCATION DESIRED (BIT12)
BNE hH JBRANCH TF NO RELOCATION DESIRED ™
MOV ##FRSTAD, R2 JGEY FIRST ABDRESS OF CODE TO BE MOVED
MOV ROTRY 1SAVE S
MOV RR2ERY ac:r LAS? ADDRESS OF CODE TO BE MOVED
L1 RE4RE JR4_CONTAINS # OF WORDS 70 RELOCATE
Moy Ra;na ISAVE LAST ADDRESS OF COBE TO BE MOVED
;s? Q:iACYon :rxnsr RELOCATION IS TO 200020
NE 1
MOV R2TMORETPC JSAVE REYURN Pc TU NEXT SEGTION OF CODE
MOV - e#FRSTMEM,R2 ~  |SET FIRST ABDBR
10814 ADB RR;R4 aR4 cou?lxns LlSY ntnouv ADORESS

SED
CMP ~ R4TONLETMEM ncu;ck xr'surrlclcnv MEMORY REMAINS



FRONT END MACY{y 27(655) 19=JULe74 1314p PAGE 5

DEAKCD
nPL202 191041 BH! 43
ngi2ne 0i2p22 18 MoV (ROI*, (R2) % JRELOCATE PROGRAM CODE
og1206 020003 CMP RE RS JCMECK 1P BONE
791210 084375 BNE 15
201212 024042 2si cMP «(RB),»(R2) JCHECK THA? CODE WAS RELOCATED
801214 0UL401 8EQ L JPROPERLY
791216 124400 HLY JERROR! 20BE NOT RELOCATEQ PROPERLY
791229 020005 cMP RUTRS JOMECK [F PINISHED CHECKING
nP1222 094373 BNE 2%
ng1224 210207 38§ MOV R2;PC JGO EXECUTE RELOCATED QODE
pOL226 ©11727 4s£ MOV (PC),PC JRETURN 70 NEXY SECTION OF CODE
721230 0040 REtPCI 2 JCONTAINS PC OF NEXT SECTION OF CODE
JRQUT NE To PR;NY AsCx; MESSAGE, nEssAGE MUS! YERM;NAYE WITH A 2 BYTE'
791232 A1P046 PRINTL MOV ISAVE Rg ON ¢
704234 ¢1760p @P0ORE2 MoV nztsw:.nu ;sz MESSAGE Aunlass
PP124p 062766 0POYBZ OB2D02 ADD #222(SP) JADJUST RETURN PC
pP1246 112046 184 MoVe (R)* = (SP) JPUSH CHAR ON_ THE 3TACK
fgL25¢ 001003 BNE 28 JBRANCH fF NOT TERMINAYOR
091252 2¢5726 TSY (SPy+ JPOP TERMINATOR OFF THE BTACK
?91254 012602 MoV (Sm)+,RP JRESYORE RS
ng12%56 008207 RTS PC IRETURN
701260 M@P4767 POLRB26 28} JSR PC5S $TYPE CHARACYER
31264 122726 0Q@OBL2 389 CMPB #12,(SP)+ JCHECK 1P BHAR WAS A LINE FEED
701270 001366 BNE 18 §BRANCH IF NOT LINE FEED
PP1272 216746 177584 MoV SFYLLS,»(SP) IGET # Of PILLERS Eouéago Arv£n
JLINE FEED AND FILLER CHARACTE
P91276 1¢5366 0pPO0L asi DECB 1|SP) $OEGREMENT FILLERS cou
#2L302 902770 BLY JBRANCH [F NO MORE PxLL:Rs NEEDED
221304 (04767 2POBE2 JSR Pc 5% JTYPE FILLER CHARACTER
91310 ©0@A772 BR
791312 105737 177564 581 TSTB SHTPS IWATT FOR OUTPUT DEVICE
7g1316 100375 8PL 1) ' 170 BECOME READY
#P1320 116637 0QPEB2 177566 Move 2(SP),e#TPB $TYPE CHARlc'ER
7¢1326 200207 RTS PC
00000 NULL =@
JROUTINE 1O PLACE AsCI) vALUE OF AN ADDREgs !N 7O ADDRESS MESSAGE
791330 SFORMO1
61332 CUAT67 176660 JSR PCySSAVR 3G0 SAVE REGISTERS ON YHE STACK
#94334 712774 PEL662 MOV otc1TS,Re JADDRESS WRERE ASC!I VALUES ARE STORED
701349 005003 CLR R3 JWORKING & INDEX REGISTER
ng1342 A10201 MOV R27R1 1SAVE
av1344 NPEI02 18i ASL R2 JFIRST DIGIT Tu R3
791346 0R6103 ROL, R3
021350 212700 0@0006 MoV #6 RO 101GIT COUNT
094354 0OUP404 ) BR 38 IPRINT FIRST DIGIT
781356 706302 28 ASL R2
Y1360 006103 ROL R3
791362 785301 ; DEC R1
FRONT END MACY11 27(655) 19sJULe74 11140 PAGE 6
DZOKCD
231364 PPL374 BNE 23
791366 012701 0@POBI 3si MoV #33R1 $DIGIT SHIFT COUNT
91372 116324 001652 Move DIGTAB(3),¢4)% 1LOAD DIGIY INTO MESSAGE
791376 005003 CLR R3 lCLLkR INDEX
#d1409 0E5300 DEC RO 10EC ntclv COUNT
#P1492 021365 BNE 28
7@1404 0R4767 176630 JSR PCTSRESTR JRESTORE REGISTERS FROM STACK
#@1412 209207 RYS PC JRETURN
JERROR s:nvxcz cnbgzo BY TRAP (WLT) 4NSYRUBT oN
201412 AU5737 177570 ERRORY TS WR FHALT ON ERRBR?
201416 100002 BPL '*h
ng1429 0POQBY HALT JERROR P& !s THE TOP WQRD
ng1422 2V0QY2 RTY JON THE 8Td
fU1424 032737 020000 177570 Bt #20000, ##SWR JPRINT OUT n!slnzvv
701432 704073 BNE 13 JBRANCK fF NO PRINTOUT
791434 011627 MoV (SP)s(PC)+ ISAVE PC
791436 NBBOTD 118 (WORD @ ONYA!N; SAVED PC
Pd144g 716627 009002 MOV 2(SP), (PC)% JGET STATUS ON TRAP
#U1444 000200 1281 JHORD @ JCONTAINS STATUS (rsu) AT TIME OF TRAP
"d1446 0OD4767 176542 JSR PCISSAVR 360 SAVE REGISTERS ON THE STACK
#P1452 013722 00L000 MOV oM ICNT, R2 JGET PASS BOUNY
791456 004767 177646 JSR Fc:sroknl 1GO TO FORMAY RQUTINE
A91462 016767 0QBOA76 PPI242 MOV D]G]TS+2,PASSES lLDAD ASCIY VALUES
@01479 016767 @22EL72 ©OBI206 MoV DIGITS#4,PASSESe2
021476 PBAT6T 177530 JSR PC7,PRINT JPRINT MESSASE BEGINING AT FOLLOWING ADRS
Y1502 201672 PASCNT
AgL504 816702 177726 MOV 118,R2 JGET PC OF ERROR CALL
#e1518 203742 TSt «{R2) JDECREMENT P& 0 Hi
P@1512 BE4767 177612 JSR PCSFORME 1GO TO FORMAY ROU 3 £
#1516 004767 177510 JSR RCy PRINT xPRiNT MESSAGE BEGINING AT FOLLOWING ADRS
#@1522 081727 ERRPC
AB1524 0@4767 177502 JSR RCT,PRINT JPRINT MESSABE BEGINING AT FOLLOWING ADRS
nBL530 001662 DIGITS
731532 004767 4177474 JSR PC7 PRINT JPRINT MESSABE BEGINING AT FOLLOWING ADRS
91536 001714 STATUS
pUL540 16702 177700 Moy 12:.R2 JGET STAUS AY PIME or ERROR
P04544 DBA767 177560 JSR £srulmz $GO YO FORMAY ROUTINE
n@1553 @P4767 177456 JSR WPRINT JPRINT MESSABE BEGINING AT FOLLOWING ADRS
Pa4584 0O1662 DIGITS
#P1556 016702 177654 MoV 113,R2 IGET PC oF ERROR
701562 0@5742 TS?Y »(12)
791564 005737 004004 st ORGACTOR
081570 0P@i412 BEQ 10
791572 163702 0201004 Sys P#FACTOR,R2 JFORM PC OF ORYIGINAL CODE
#P1576 0RATEY 177526 JSR PC{$FORMD 16O TO FORMAY ROUTINE
PPL6P2 2B4787 177424 JSR PCy PRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
pAL606 0BL723 ERRPCE
POL610 OBATET 177416 JSR PCT PRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
091614 P0L662 DIGITS
701616 12814
221616 DBR4767 176416 JSR PCISRESTR JIRESTORE REGISPERS FRQM $TACK
791622 832737 op200e 177572 si BIY #2020, 09SHR JRING BELL ON ERROR

201638 001403 BEQ 28



FRONY END
DZQKCD

#81632
201636
201640
801644
0081646
pEL650

881652
991654
991636
991660
901662
901670
901672
804674
981702
204707
991714

204747

@752
pE175%4
224756
291762
PPL764
294770
294774
982000
2092002
292610
ap2@42
022014
#2016
082020

np@2p22
0029826
202032
002034
202840
n@2o42
202044

282046

FRONT END
DZoKCD

2220852
2020%4
292d56
#02068
gB2062

292064

MACYLY.

084767 .

P0L747
293737
102003
LIl
opoea2

230460
933462
232464
p33466
830060
900040
205045
gAa444p
230060

240
251520

120
047514
220104
000040
295915

007
2vi752

710046
285045
1085737
100375
113700
242708
122700
001040
112737
000241
206045
096215
006215
022756

110837
122799
201005
aB4767
204744
205725
290205

242708

MACYL11

806315
Pe6345
206345
7500845
290735

27(65%)

177374
177578

230060

047103
2111
244520
p38527
0203103
242503
251106

177560
177562
200200
200177

200134

177566
000045

177472

177778

27(65%5)

19eJVle74 14149 PAGE 7

232040
238524
208
002075
200
p42522

042524
240547

177586

25l

Jsh
BELL
15¢

8PRL
HALY
RYI

M
"23

"4s
"69

D1GITSI ,ASClZ
PASCNTI L ASCII

L]
PASSES? (ASCIZ
ERRPCi ,ASCIZ
STATUS) ,ASCIZ
ERRPCOI ,ASCIZ

SCRLFI  ,ASCIZ
BELLYI  (ASCIZ

JIROUTINE To GET
) JSR

}
RECDY MOV

18i

3si

19sJyLe74

VWORD

CLR
Ts18
8

14140 PAGE 8

PCTPRINY JPRINT MESSASE BEGINING AT FOLLOWING ADRS

Olgﬂﬁ JHALT AFTER PRINT OUY
o

<18><12>

1 ECNTw¢

(CLILL

-1 1]

1PYNS

tPC RELOCAYED FROM ¢

<15><12>
(344

TYFEDGOCTAL ADDRESS “AND GQONVERY TO OCTAL, CALL!}
JGONVERTED DATA 1§ FLADEB HERE

REje(SP) ISAVE R o~ THE ST
(R3) JGLEAR OLD DATA
##TKS INATT ron us:a 10 YYPE CHARACTER
15
PXTKS (RE IGET CHARAETER
#290/R8 }STRIP MSB
#177,R8 JCHECK IF RUBQUT
28 JBRANCH IF NOT RUBOUY
#15,047P8 JTYPE \
JCLEAR CARRY

(R5) ISHIFT L4SY vv#:a CHARACTER
(R%) JOUT OF BAYA WOR
(R9)
s JGO WAIT FOR NEXT CHARACTER
RO} ovrps JECHD CHARACYER TYPED

s18,R JGHECK If CARRYAGE RETURN
s JBRANCH IF NOT CARRIAGE RETURN
PGy, PRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
(RS)#* 3STEP RETURN ADDRESS
RS JRETURN
#197778,R0 ISTRIP NONRESSENT]AL BITS

JSHIFY LAST CHARACTER 3 pLACES
JLEFY

"8 oIX
- ARAPAR
Pl

RS) JAND INSERY NEW CHARACYER
SHATY FOR NEXY CHARACTER

IV .

fRETURN



DEOKCaC BASIC 41 FAMILY INSTRUCTION EXER), MAEY11 27(65%) 19aJULm74 14140 PASE 9

DZ0KED
JTITLE DEQKCel BASIC 13 FAMILY INSTRUETION EXER|
PP2066 POBR3Y 177776 STARTI GLR PEPSH JKERNEL MOBE
292072 005000 cLr R® JCLEAR ROwRS
T P32074 205804 CLR R
222076 285002 CLR R2
ng2100 005803 CLR R3
$@2102 205804 CLR R4
- #92104 025005 CLR RS
782106 M12706 0POODY MoV #KPTR, SP }SET KERNEL STACK PTR
JROUTINE Yo DETERMINE EAST MEMORY ACDRESS
fP2112 012737 02132 002024 MOV #18, O¥ERRVEC
792120 295237 020806 CLR ##RRRVEC*2
042124 205000 CLR RY
P32126 295720 TSy (R@)* IWILL TIME OUTWHEN END OF MEMORY
ng213¢ BRB7T6 B8R sué
792132 162798 0PPR02 18 sUB #2yR0
792136 930027 Moy REy (PCI# JSET VALUE INTO LSTMEM
#22140 0000020 LSTMEM} ,WORD @ JCONTAINS VALUE OF LASY u:nonv ADDRESS
PP2142 162737 0PAGRY 2082149 Sug #4P0D , PHLSTMEM nssr PROTECTION FOR LOADER
#@215p ©127%7 020908 POLQ12 MoV #20000, ##FRSTMEMISET LOWER BOUNDARY AY 20:00
n@2156 000422 BR STARTS JGO YO START 3
092160 STARTLY
492160 QAV4767 177846 JSR PCT PRINT JPRINT MESSABE BEGINING AT FOLLOWING ADRS
0P2164 016574 MSGL
B32166 0804567 4177560 . Jsm RSTRECD SGET LOWER LIMIT
#@2172 090800 181 JWORD 2 JCONTAINS TYPED LOWER LIMIY
m@2174 716737 477772 0@L@12 MoV 1S TORFRSTMEM JSET IN LOWER LIMIT
ng2202 0DA767 177024 JSR PGy FRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS -
PP2206 716611 MsG2
#9221 784567 177536 JsR RETRECD JGET UPPER L IMITY
g2214 ORNGOQ 28i JWORD @ JCONTAINS UPPER LIMIT
pE2216 016737 477772 BER14P “ov 237 0K|,STMEM
A@2224 205037 0PL000 STARYT3! CLR (1] §CLEAR PASS BQUNT
. a9223¢ 012737 00PP0D6 Q2V2004 STARY21 MOV #E RVEC#Z.O#ERRVEC ISET ERROR TRAP 10 HALT AT &
ng2236 A12706 02PP500 MoV #SIKPTR,SP ISET SYACK PR
fg2e42 ®13737 0@L800 177571 MoV ourcnr,ocnxswLAYnutspLAv PASS COUNT
#@225¢ 712737 QPLOL6 202030 MoV WSAOPEA,®¥EMTVEC)SET EMT(SCOPE) TRAP VECTOQR
A@2256 012737 @PL4L2 0202034 MoV HKEHROR, @#TRAPVEC ISET TRAP (HLY) VECTOR
7p2264 712737 020208 062036 MOV #2U2, RHTRAPVEGS2 FPRIORITY LEVEL 4 ON TRAP
| P020002000000 rxnsr ADDRESS To BE atkoCiTtn 9200000822
782272 148700 RELGI MOV PC (RO IGET PC
n@2274 IW574p ST ("0 JR® CONTAINS THE ADDRESS OF RELD
a@2276 01AP37 0P1PL0 MoV RﬂlO#FRsTAD JSAVE
ag2302 216700 MoV CiRD 1GET CURRENT P¢
Y2304 162709 0P2304 suB RO JSUBTRACY RELOGATION FACTOR
702319 @10037 0PLE04 MOV nu.ou;nc?on JSAVE RELOEAY]ON FACTOR
202314 010701 Moy JSEY NEW SCQPE PTR
JCHECK BRAMCH INSVRUCYIONS
792316 APB257 (4} 1CCr SupPaE
742520 103407 acs cce JSAME AS BLO
DZQKC.C BASIC 1 FAMILY INSTRUCTION EXER, MACY11 27(655) 194JULm74 11149 PAGE 1p
D20KCD
ng2322 102406 BVS cco
n@2324 201405 BEQ cce
782326 1U0404 BM! cco
#9233y 002403 BLY cce
ng2832 003402 BLE cea
nY2334 101401 BLOS ccy
202336 101001 BH1Y K]
» @234y  1p4400 cecas HLT JONE OF THE KBOVE BRANOHES FAILED
‘ 1CONTINUE
782342 900270 SEN 1GC+Snigop
. 682344 100003 BPL cCcL
pe2346 002002 BGE cCh
002358 PU3001 8G* ccl
pg2s52 002401 BLY Y
732354 104402 ceis HLT JONE OF PHE ABOVE BRANCHES FAILED
JCONT INUE
702356 0PB262 SEV 1CCeSaegip
92360 102083 Bve ce2
PY2362 DBP2402 BLY [+
202364 NU3404 BLE cc?
pP2366 002801 BGE K7
np2378 104400 ccay HLY JERROR] ONE OF THE ABOVE BRANGHES FAILED
JCONTINUE
pg2372 008261 SEC 1CCeSnindy
n@2374 193002 BCC cc3
792376 101001 BHY cea
ng240g PB320L 8GY R
@242 194400 ccas HLY tERROR] ONE OF THE ABOVE BRANCHES FAILED
JCONTINVE ) )
PE2464 BBO264 SEg jecrseigiy
p82406 DOLO03 BNE cc4
p@2440 203002 BGY ce4
o92412 101001 aHl {5}
#92414 203404 4
702416 104400 ceer HLY JERRORY ONE OF THE ABOVE BRANCHES FAILED
702429 104000 cuvz
’EER’ UNARY CONDITYON GODES
[
r@2422 APE277 sce
92424 000244 CL2
202426 083000 oLR Ry JRa=,CCIShpL00
002438 193484 BCS 8.1
#02432 102403 8YS cLRo
?92434 0BPLD02 BNE cLRe
722436 180403 BMY tLRY
rg244g 003404 BLE (hé
792442 1p4400 CLR@I  HLY JERROR! INBORRECT €C/S AFTER CLR

8082444 000277 sce



0Z0KCaC BASIC {1 FAMILY INSTRUCTION: EXER)
DEoKCD

D20KCeC
DZOKCD

002446
092450
202452
202454
02454
gg2460
pe2462
82464

2@2466
202479
g@2472
802474
p82476
go2500
@gg2502
202504
802506

282810
002542
22514
902516
92528
go2522
#p2524

pB2926
082530
22532
202534
002536
0p@2540
s@2542
802544
02546
282550
702552
282554
082556
092560
002562
0082564
082566

002578
822572
022574
292576
2g2600
932602
og2604
ng26m6

000244

104400
ope257

202404
104409

200261,

205500
103003
102402
001001
202001
104402

opR261
2096000
103404
102003
agL402
100001
203004
104400
208277
oee242
205300
103004
102023
201402
1080403
003401
104400

280237
05200
103404
192003
2@1402
100001
203901
104400

rs¥ai

coMgy

ADERY

RORD}

DECO!

INCOY

BASIC I1 FAMILY INSTRUCTIOQN EXER,

pg2610

‘282612

22614
nB2616
wg262¢
92622
202624
0092626

0282630
2092632
292634
#e2636
ng2640
002642
802644
2646

02630
982652
PB2654
PR2656
ng266¢g

292662
002664
202666
202670
pR2672
802674

802676
282700
2@2702
n@2704
222706
002710

082742
202714
0082746
002720
gp2722
0982724
202726
022730

282732
BO2734
2082736
002740
pR2742
BR2744

202277
opR242
ap3400
103203
192002
f01401
292201
104400

280261
ape3e
103004
162003
ogiem2
100401
101401
104400

206100
195402
203401
002001
194408

ngé2ng
103203
102002
gpioay
202401
124400

Be2277
005680
193002
1024031
003404
104400

o03400
2po3ee
103403
102402
api001
09200y
104409
104000

03000
200277
206100
240082
206302
240203

NEGOY

ASLot

ROL2)

ASROY

sBLo

SWasei

MAEY1L 2

MAEY1L 2

sce
cLy
NEG
BCC
BVEC
BEQ
BGE
HLT

SEC
ASL
8CC
BYC

BM

JCRECK REGISTER
CLR

sce
ROL
MOV
ASL
MOV

TCR55)  19aJULnT74 11142 PRAGE 11

JRO®,CCIgREiRd

JERRORL INGORRECT CC/S APTER

JRe=ey,COISnipBL

JERROR| INCORRECT CC'S AFTER

1RE=pBR200,CCIS=p101

JERROR] INBORRECT CC/S AFTER

JRB=400800,CC/1831040

JERRORY INEORRECT CC!S AFTER

JRE=Q77777,CCtS=2pR41

JERROR! INCORRECT CC’'S AFTER

JRO=400020,CCIS81010

JERRORY INEORRECT CC/S AFTER

7(653) -19sJULn74 11142 PAGE 12

RO
secw
SBCo
Ved

RY

R@
SWABD
SWABD
SWABP
o

SELECTION
RO

2
R23R3

IRP=4P0000,CC/ Se1pLL

JERRORY INEORRECT CC/S AFTER

IRE=pBO0AR,CT/ Ssp1ll
JERROR) INEORRECY CC’S AFTER
JRP3PPOEAL;CCISR000

JERROR! INCORRECT CC'S AFTER
IRPEABOOED,CC/SaR1LL

JERROR! INEORRECTY €C!S AFTER
IRP=w],CEiSmLpR1

JERROR! INCORRECT CC'S AFTER

lRB!BBDDD;ZCGI?rBEﬂBl
IRo=0OP400 ,ECISeOLOR

JERRORY INBORRECT C€C/S AFTER

JRD=Y
JR2®2

- C

COM

ADC

ROR
AN
\
N

DEC

INC
ﬁ{"\\
| J

NEG —
!
“K,,W

ASL

ROL

ASR

S8C

C
SWAB )W



DZOKC,C RASIC y1 FAMILY INSTRUCTION EXER,

DZaKco

DZQKC.C
DZOKCD

2Q2746
pE27%p
292752
202754
222756
ne2760
282762
2092764
ng2766
202770
782772
282776
[d'A11]

203002
283004
#3012
283412
203014
293816
n@382¢

n@3022
ap3826
783083¢
ne30832
20930234
230836
08304y
np3642
293044

LUATAL]
ng3v52
2831854
ABI856
n03060
AB3IB62

B3B64
AB3A70
AY3672
A93874
203476
283179

203102
783106
293110
#3112
783114
203116

one303
3103094
206334
7212405
296385
210546
50446
258316
250246
a50016
022728
2081401
104400

opoes?
112728
pp610g
183776
ne5200
APL4dy
104400

712700
"85002
npB6y
AB60T2
205329
001374
pe5102
Apl4cy
104400

712703
206223
1063376
2095203
aeL40y
104400

112704
q60404
103376
2095704
201404
104400

212705
a06305
1062376
286395
103p22
ae5705

200037

098377

200020

100000

177404

[ L}y

18i

2si

3si

43}

58}

BASIC §1 FAMILY INSTRUCTION EXER,

283129
n93122

283124
283126
70313y
93132
203134
283136
283144
ag3142
303144
“@3146
283159
793152
283154
nB3156

723160
203166
283178
”B3172
203174
23176
193200

203202
003206
A83212
743214
203216
793229
93222
783224
893232
203234
283236
p03240
203244
283252
203256
2032690
nU3264
793266
203278
283272
203274
203276
203300
293302
203304

281401
104400

2085002
285102
7108203
2908257
ag6po2
286202
710384
285302
201375
ag5203
opip02
205204
21401
104470

n32737
2091092
210146
210627
282200
21072y
282008

2@5267
316700
A10e0L
ni01e2
7210203
210304
710405
152737
7108586
710627
200000
216706
142737
026709
ae1e04
no6367
201359
200441
010048
a10146
02246
@40346
a1e446
210546
1p440¢

2ene20

177772
177766

[-[-L-ELT ]

177738
pEa3Ag
177769

177714

177776

177776

177776

(1]

MACY11 27(45%)

MACY11 27(653)

BEQ
HLY

R3
RITR4
R4
R4IRY

RS
RETu(EP)
R4y (SP)
R3¥(SP)
R2i(SP)
RE((SP)
#37,(SP)+

1 ¢4

19¢JULeY4  1114g PABE 13

JR3=4
JRé=1p

JR5=20
1SEY BITS SEY IN REGISTERS
$INTO STACK ADBRESS

IWERE SEY
SMISSING BYT{S) REPRESENT
$ INCORREZY REGISTER SELECTION

BITS CAN Bg SET & CLEARED ¥N ALL REGISTERS

#377,R0
RO

15
RO
Y

#16,,R0
R2

#4P28000,R3
R3

38

R3

4

#1774¢4,R4
R41Re

14

JCHECK REGISTER VOLITILITY
CLR R2

78t

8si

leECK TRANSFER
GSYSYt1 BIY

1si
2si

3si

48

e
HLT

BNE
MOV
MoV

«WORD
- MO

R2
R25R3

ISET ALL a!Ts (Move Eﬁ'E"Ds SIGN)
ROYATE A @ THROUGW ALL BIT
|Pes!Ylons
FPINAL RESULT IS w4
JERROR!
JSET SHIPY COUNT
JROTATE { YHROUGH ALL BIT POSITS
:uscnznzuv SHIPFT COUNT
JR2 SHOULD CONTAIN et

JERROR| CHECK R2 SHOULD = @

JEXTEND { BIY YHROUGH AL POSITIONS

JERROR|

JR4zY

JHAS THE AFFECT OF SHIFTING A BIT
JTHROUGH ALL POSITJONS

JRESULY SHOULD BE @

19eWULe74 1114g PABE 14

JR23e}

3R23L00P CAUNT

$DECREMENY LOOP COUNT
JCHECK RS
JCHECK R4

BIT 1S SEY

OF REGISTER DATA BETWEEN T S AND GD REGISTERS (41/4%)
-zn.ﬁﬁésu‘ JCHECK 1f ?gfc eet

78
R17w(SP)
SPA(PCY+

[
PCT(PC)
[}

28

237R0
REIRY
R1¥R2
R27RY
R3;RE

RAIRS
#3460, PHPSK
RS SP
SPI(PC)¢

13, SP
339, eepsH
4$1RQ

3
ROT=(SP)
Rice(SP)
R2sw{SP)
R3ju(SP)
R47e(SP)
RS¢=(SP)

JSKIP TEST 1P IT¢ BIT SEY

}SAVE SCOPE PTR

JSAVE STACK PTR

JCONTAINS |AVEB STACK PTR

3L0AD DA®A, THE CURRENY PC IS USED AS
JOATA} IF PHIS TEST FAILS 88 CONs
JTAINS THE GATA SEING USEO)

JMAKE 008 tO CH BIT @

1L0AD GD REGISY

1ERANSPER 53 ARG o 1o 40 ReG 1
JAND GS REG L T0 GD R

JETC,S )

JSET PRIORYTY LEVEL 7

JTRANSPER GS REG 5 TO 60 SYK PTR
JTRANSFER S S?K PTR TO MEMORY
JCONTAINS S SYACK PTR

JRESTORE STK PIR N:zn:n FOR HLY/SCOPE
JSET PRIORITY LEVEL 0

JCOMPARE GS/00 STKPTR WITH GS REG 8
JBRANCH IF THEY WERE NOT &

JSHIFT TESY BAYA UNTIL = gopops

JGET GS Rgd 2
JETC,Y

JERROR) BATA IN G8 STK PYR NOT = GS REG @
168 REG 89085 REG 5 ARE ON THE STACK



DZBKCRC BASIC ¥i FAMILY INSTRUCTION: EXER,
DEOKCD

203306 L6706 177662
203312 912601 [31]
P03344 194200 78}

203346 00047
203320 000000
#a3322 042702
203324 162702 200204
293330 005212

203332 0PB261
203334 206012
PE3336 191402
203340 100024
P03362 002003
223344 124400 RORLY

2@3346 0002537
PO3350 Be026Y
p@33%2 0285312
P03354 103003
203356 003404
793360 104400 DECL)

PO3362 0MPA25Y
083364 N0Q261
P3366 PPS5L2
083378 103403
993372 102002
203374 L@2001
223376 204001
003400 104400 ADELY

293402 006112
203404 193003
203406 102002
803419 BOLGOL
003412 100004
203444 104400 ROL1t

P@3416 006112
#g342g 101402
p83422 102401
293424 100001
803426 104400 ROL1AG
723430 006212
p@3432 103203
PP3434 1062002
pE3436 0261001
Ag3440 100004
PB3442 104400 ASRLY

D20KCeC BASIC I1 FAMILY INSTRUCTION EXER,
DZEKCD

#83444 206012
083446 103403
003450 192002
793452 0PL401
003454 100404
003436 104400 ROR1AI
8g346g 008261
803462 005212
03464 103003
B3466 102402
083478 020401
03472 100401
803474 104400 INELH

#83476 005612
203508 103403
pO3502 102402
203504 DPL401
003506 100401
293547 104420 SBeC1

#a3512 0oR@26y
203514 085642
B@3516 1034083
793529 102002
803322 0201401
223524 1000034
083526 104400 SBl1At
0093533 002264
#23532 #5512
093534 100401
03536 104400

B@3540 ARR26}Y
293542 006342
03544 103003
203546 102002
P0355p 2PL00y
g93552 100003
203554 104400 ASL11

p@3556 005112
ee3360 103002
203562 102403
005564 100404
B03566 104409 COM1)

203378 200259
203372 09089712
293374 103423
203376 102402
293620 100001

MABYLY 27(453)

MOV
MOV
8COPE

JTEST UNARY WORD
BR

MACYLL 27(65%)

8
HLY

1N
BCC

?
PGiR2
¥4 (R2
tR2)

(R2)
RORY

(R2)
ROR3LA
ROTLA
ROR1A
I"

(R2)
NGl
INCY,
INGY
1]

ngTRUGTXONS USING ADDRESS MOBE &
*

194JUke?4 11148 PAGE 15

JRESTORE STASK PTR
JRESYORE SEOFE PYR

JRESERVE ADDRESS FOR TESTS
JR2 POINTS TO RESERVED WORD

IPRESEY {R2)
1(R2)s120080,CORLRL0

JERRORY INEORRECY CC/S AS SHOWN ABOVE

J(R2)8877777,CCaa041

JERROR} [NEORRECT €C’S AS SHOWN ABQVE

V{R2)»400002,CCALOLD

JERROR! INCORRECT CC/S AS SHOWN ABOVE
Y(R2)%A08000,CaaLLL

JERRORT INCORRECT CC/S AS SHOWN ABOVE Ci:\//

1(R2)%0002001,CC=0000
JBRANCH IF C OR z ]S SET

J(R2)2000000,CCrR111

JERRORY INCORRECT CC'S AS SHOWN ABOVE

199JUL=74 11140 PAGE 16

${R2)5400000,CC21040

1(R2)3102001,CC2100}

JERROR! INBORRECT CC’S AS SHOWN ABOVE
J1(R2)84000002,CC=1002

JERROR! INCORRECT CC/S AS SHOWN ABOVE

J(R2)2877777,CC0040

JERROR! INZORRECY CC'S AS SHOEN ABOVE

J(R2)s100000,0Cs1040

1(R2)spP0O000,CCoPLLL

JERROR{ INGORRECY CC‘S AS SHOWN ABOVE
F(R2)8477777,CCa4001

$ERROR) INECORRECT CC!S AS SHOWN ABOVE

J(R2)8477777,CCn4080



D2OKCwC AASIC Y1 FAMILY INSTRUCTION EXER,
D2QKeD

DZOKCC
DZAKED

083602
na3604

BE3606
oe361e
093612
293614
203616
783628

n83622
083624
63626
193630
23632

7P3634
#@3636
n@364p
603642
2P3646
#3659
293652

n33654
703656
93660
793662
AB3664
nP3666
"@3672
ng3672
73674
Y3676
783700
193702
A33I704

ne37N6
P3710
783712
83714
293716

293729
ng3722
n@3724
%@3726
ng3738

2p3732
93734
103736

70001
184409

200262
205442
103002
182401
01001
104400

285342
103001
204401
104400
1084000

208401
109000
730703
1627¢3
410304
285204
285013

no0261
108513
100402
105214
200773
122401
104400
Agn242
185214
183402
102001
100401
104400

106114
123002
192001
01401
104400

105614
183992
102401
100404
124400

1046313
183002
102001

080004

sty

NEG1!

DEC1AY

JCWHEGK UNARY BYTE
BR

18

2sl

INEB1Y

ROLBLY

setBl1

BASIC i3 FAMILY INSTRUCTION EXER,

203740
A@3742

AP3744
%83746
#@3750
n33752
2093754

103756
793760
nB3762
AB3764
233766
ne3778

ng3772
2093774
293776
284804
204002
PB4Ap04

224006
LI LT
np4ag12
ng4014
ngagLs
n@4g2¢

ag4022
#o4024
ng4p26
Apan3g
204832
@24034
7284036

LI EVAL)
Ag4pez
2P4044
LV ET
294450
og4gs2

agans4
nB4ese
o406

ag4062
aB4064
NB4B66
204272
204072

201404
1094400

195413
103402
122421
201401
1P4400

708277
105343
1¢3p02
102401
['2Y12Y
104499

280244
126013
103002
102004
160001
104409

Ap0241
105144
123002
122404
224401
104400

106213
122p02
195514
200774
103401
7294401
104400

106214
106214
ig3e02
122001
PpLleol
104400

105314
geL404
184429

aggasy
ie6gié
193402
102001
100401

ASLBLY

NEGB11

DECBY

RORB11

COMB41
15

28i
ASRBL 1

ASRB1AL

MAEY11 27(#53)

BNE
HLt
SEV
NEG
BCC
BYS
BNE
HLT

DEC
BCC
BEQ
HLY
SCOPE

WORD
MOy

(+4

'..

(R3)
ASLB1
ASLBY

MACY11 27(6535)

BEQ
WL

NEGB
BCS
evs
BEQ
HLY

SCC
DECB
BCt
BVS
BNE
HLY

cLe
RbRe
8ce
Bve
BPL
HL

]
HLY
DECS

BEQ
HLE

\+4

(R3)
NEGBL
NEdBY
(k4

(R3)

DECBL
DECBA
l'..

(R3)
RORBL
RORBY

(el

(Rd)

(R&)
RO%BLA
AQRBLA
kY

19aJULe74 11148 PASE 17

JERAORY INBORRECT 8C’S AS SHOWN
1{R2)=20008%,CCroUNP
JERROR| INEORRECT €C/S AS SHOWN
J{R2)=E02B00,COnRAYL

JERRORY INEORRECT CC'S AS SHOWN

INSTRUCYJONS US&NG ADDRESS MODE 4
4 JRESERVE & wORD

JADDRESS RESERVED FOR YESTS

JR3 POINTS TO EVEN 8YVE QF WORD
JR4 POINTS TO ODD BYTE OF WORD
JPRESET DAYA

JADD CARRy T8 EVEN H;TE

JUNTIL EVEN BYTE BECOMES NEGATIV
§ INCREMENY 00D BYTE
J(R3)=n7768Q0L077430200],CCL 040
J(R3I)=1p0200R (408010 200],CCn1042
JERRORY INGORRECT CC’/S AS SHOWN
J(R3)=PPH200={ BOOPIC200],CCaR1LL

JERRORY INEORRECY CC’S AS SHOWN
J(RI)=1776008C177490200), CC=10Q

JERROR! INBORRECT GC/S AS SHOWN
J(R3)=2177400,CC20141

19evULa74 1114g PACE 18

JERROR) INCORRECY CC'S AS SHOWN
J(RI)®177402,CCuaL00
JERRORY INGORRECT CC!S AS SHOWN

J(R3)8477777,CC84001

JERROR] INBORRECY CC'S AS SHOWN

J(R3)2477577,CC0041

JERRORY INEOMRECY CC!S AS SHOWN
1(RY)8080477,CC0401

JERROR] INGORRECY CC'S AS SHOWN
JSHIFT EVEN BYTE UNTIL V CLEARS
JAND ADD CARRY TO ODD BYTE
JERRORY INBORRECT GG/S AS SHOWN
$(R3)=020480,CCaRRLL

JERROR! INGORRECT CCfS AB SHOWN

J(R3)=a00220,CCnpL00
JERRORY INDORRECY GCfS AS SHOWN

J(R3)YEipoaee,ConiBle

ABOVE

ABOVE

ABOVE

E

ABOVE

ABOVE
1

ABOVE

ABOVE

ABOVE

ABOVE

ABOVE

ABOVE

ABOVE

ABovE

ABOVE



DEQKCC BASIC Y1 FAMILY INSTRUCTION EXER,
DEOKCD

DEOQKC.C
bZaKceD

204874

204076
Q4108
004102
204204

204106
204110
224142
204114
204116
4120

go4122
f4124
7234126
204130
294132
4134

224136
204140
784142
PBALA4
#a4146

4150
np4152
204154
094156
[ THY .Y ]
094162
f04164
704166

084173
nogeL72
BR4174
BB4L76
og4200

pe4202
rg4204
Bg4206

2084219
004212
04214
2P4216
ng4229
084222
np4226
284230

BASIC ¥1 FAMILY INSTRUCTION EXER,

og4232

7842334
#@4236
2g4240
784242
Ag4246
@425y

334252
704254
224256
Ag4260
784262
P04264
084266

284279
@g4272
a04274
#B4276

004300
804302
Pg4304
704306
704310
204312

224314
084316
204329
084322
784324
204326

204330
204332
224334
204336
nP434n

204342
204344
204346
204352

094352
204354
B043B6

204360
o04362

1044020

peeg24z
105344
102404
104400

200261
105343
19302
1092404
108404
104400

208277
208343
183402
102403
100001
104400

105714
103402
192401
120401
104400

195014

024421

104400
106343
1p3402
102001
100401
104400

195113
10302
1092404
100003
104400

290313
201401
104420

185213
200261
1095643
201401
104400
922713
004401
194400

104002

APB401
2008800
210704
162704
718405
Ap5045

@277

APB244
2958725
103402
192401
ooL401
194400

285145

10301

1082401
194400

200241
206924
103g22
192001
100001
104429

200257
205244
102002
224401
100401
104400

280261
220324
103403

100401

104400

25425
103201
120404
104400

205044

201401
104420

oep26y

2eeges

2008400

(L1411

RORBLAL MY

B
DEBBLAI HLY

8vs

o BP%
SWABLI HL

TSY8

8cs

BVS

BM!

HL

Ts¥eti t

B
ASLB1AY HLY

B
COMBLAI MLT

SCOPE

MAGYLL 27(45%)

(R4)
P

(R3)
ASkBLA
AShBLA
| *3

(R3)
COMB1A
COrBLA
104

(R3)
X
(R3)

(R3)
44

#4208, (R3)
vhé

19adULeT74 L0142 WABE 19

JERROR! INUORRECT CC/S AS SHOWN ABOVE

F(R3)®B77400,CC=p100

J(R3)=077777,CCa4004

JERROR| INEORRECT GC/S AS SHOWN ABOVE
J(RI)me77577ac{7743¢477),CCnpp00

JERROR} INCORRECY CC!S AS SHOWN ABOVE
J(R3)BL775770({7743C477),CC84080

JERRORY INEORRECY CC/S AS SHOWN ABOVE
J(RI)EPOOL7 7R BOROICLTT],COROLOR
1(R3)=0B2376 ,CCulp10

JERRORY INCORRECY CC’S AS SHOWN ABOVE
1{R3) 2002002 ,CCe001

JERROR] INEORRECT CC’/S AS SHOWN ABOVE

J(R3)=00A48D, CC=0400

J(R3)=2002400,CC32400

JCHECK REMAINING RESULY

MACY11 27(655) 19iJUL.74 1114g PABE 2p

JCHECK U::RY WORp 2?5 VUSING ADDRESS MODES 2 AND 4 (AUTO INC/DEC)
-

Tsta2 HLY

COM4t  HLY

ROR21 HLY
cce

Bve
BEQ

ING41  HL?
SEC
Shke
. B ;
SWAB2i HL

NEG
BCC

NEG21 :c;
ko
HLY

SEC
ROR

[

PCiR4
#44R4
R4 (RS
(R?)

(Ré)+
ROR2
ROZ2

»{R4)
ING4
INg4
4

(Ré)e
SWAB2
14

(R3)*
NEG2
Rl

={R4)
it

={R3)

JADORESS RESERVED FOR TESTS

JR4 AND RS POINT TO
JRESERVED WORD
JPRESEY DAFTABQ

3(R5)¥p0A000,CCe0100

JERROR! INGORRECY CC/'S AS SHOWN ABOVE

J(R5)=2477777,CCn4001

JERROR! INCORRECT CC!S AS SHOWN ABOVE

1(R4)=p77777,CC=p0¢1

JERROR! INGORRECT CC/S AS SHOWN ABOVE

1(R4)=400028,CCa1210

JERROR! INGORRECT CC!S AS SHOWN ABOVE
1(R4)3023200,CC31000

JERROR| INBORRECT CC!S AS SHOWN ABOVE
J(R3)BL77600,CCx4001

JERRORY INBORRECT £C/S AS SHOWN ABOVE
1(R4)=0DBE00D,CERT120

1(RS) eipo0dy,Clni040



DZG:C;C BASIC ¥1 FAMILY INSTRUCTION EXER, MAGY1L 27(65%) 19eJULe74 11140 PABE 21
ZOKCD

0

#Ba364 0BB26) SEC
204366 005525 ADC (RB)* J(RS)54D000L,CCn1 200
084370 1024031 ays ADC2
f84372 100401 BM] Kt
PP4374 104400 ADC21  HLY JERROR] INBORRECY CC/S AS SHOWN ABOVE
004376 200262 SEV
#4409 706224 ASR (R4)* J(R4)e140000,CCa1001

. pe44B2 103802 BCC ASR2
7044P4 102404 avs ASH2
nP44ne 100401 BMY K1)
ng4410 104400 ASR21  HLY JERROR] INEORRECY CC/S AS SHOWN ABOVE
7@4412 000262 SEV
BP4414 D06144 ROL w(R4) 1(R4)=1000081, CCuifpy
f04416 183202 8ce RO['4
P24420 102401 BYVS RQL4
#24422 100401 aml 4
V4424 104400 ROL41  HLT JERROR] INGORRECT CC!S AS SHOWN ABOVE
724426 705645 SBC «(R3) J(RY)S100002,CCa1000
PY443y 103001 8ce V.4
PY4432 104400 HLY JERRORY /¢! BIY FAILED TO GLEAR
004434 BP5325 Dge (R3)* J(RB)EB7I777,CCupPLR
704436 103402 BCS DEE2
BP444p 102001 Bve DEC2
704442 100001 BPL, Y]
nP4444 104409 DEC21 KL JERROR! INBORRECT €C'S AS SHOWN ABOVE .
AB4446 006324 ASL (R&)* J(R4)E477776,CCo1040
794450 102401 Bvs Ry
704452 1044020 WLT
n34454 0R6344 ASL w(R4) F(R4)B477774,CCu1001
284456 103003 ace ASL4
79446y 182472 BVS ASL4
004462 AUL401 8EQ ASk4

. 734464 108401 BM1 Ky

. nP4466 104400 ASL4t  HLY JERRORY INCORRECT CCtS AS SHOWN ABOVE

A04470 022724 177774 cup BLT7774,(R8)»
ngaa74 APL4DL HEQ >4
704476 104400 HLY
274509 20405 CMP R4TRS
P24592 0BL401 BEQ s
AR4504 104400 HLT
ng4sne 104000 SCOPE

JCHECK UN;RY BYTE gPS VUSING ADDRESS MODES 2 ANH 4
B o+ }

ap4S1py o401 RESERVE A ORD

704512 700000 JWORD @ JRESERVEDS WORD
794514 110705 MoV PCRS
794516 162705 Q@PP0Y sUB #4TRD JRS POINTS TO EVEN BYTE OF RESERVED WORD
mga522 910509 MoV R5 (RO
uiaﬁc,c BASIC gy FAMILY INSTRUCTIOV EXER, MACY11 270655) 194vULe74 1114 PABE 22
DE0KCD
n@4524 210002 Moy RUTRZ
n@4526 005202 INC R2 JR2 POINTS TO 0DD BYYE OF RESERVED WORD
ra453y 005010 CLR (R®) JPRESEY
794532 7p0277 sce
PP4534 0BP0241 cLe )
P04536 105125 coMs (RS)e J(RO)=PBAITT,COnLPOL
np454y 183002 8Ce coMe2
. 084542 102401 BVS conez
= 04544 100401 BM! 14

nP4546 104409 COMBR1 HLT JERRORY INBORRECT CC'S AS SHOWN ABOVE
004550 105542 ADCB *(R2) J(RE)ADUBA00,CCRPLAL
#24552 001401 BEQ K1
nP4554 104420 NLY JERROR! INGOQRRECT RESULT A8 SHOWN ABOVE
#@4556 1085525 ADCB (RS) e J(Rp)=BRRAOBLCERDO0D
04560 103401 BCS ADgB2
ng4562 0601091 ~ BNE 1.4
#R4564 104400 ADEB27 HLY JERRORY INBORRECT CC/S AS SHOWN ABOVE
no4566 200263 #SECISEV
a84578 18645 RORB w{A5) }(RE)S400P0Y,CCa100L
#24572 183003 BCC RO'IB4
#B4574 102402 8YS RORB4
204576 001401 BEQ RORB4
DO4600 100401 . BM 3
Po4602 104400 RORB4} HL JERRORY INEORRECT CC’S AS SHOWN ABOVE
gp46ns 200277 560
704606 196122 ROLB (R2)+ J(RO)¥ipO204,CCmRPR0
4610 103403 8Cs ROLB2
P24612 102402 111 ROLB2
#04614 DULAGL BEQ ROLB2
PP4616 100004 . BP Ll
284620 104400 ROLB21 H JERRORY INBORRECT CC/S AS SHOWN ABOVE
f34622 0oBA25Y cce ’
7B4624 106225 ASRB (R3)e J(RQ)=44008), CCaigyR
PP4626 103402 BCS ASRB2
BP4638 192021 BYC AsiB2
PE4632 100401 L) R

. 024634 104400 ASRB21 HLY JERROR] INBQRRECT CC/S AS SHOWN ABOVE

: nE4636 18242 INEB *{R2) F(RE)=140002,CCw0008

/ a0464y BBO27) sce
nE4642 106222 ASRB (R2)#* V(RY) 442003, CCnp0080
PP4c44 103402 8cs ASHB2A
AP4646 102401 BYVS ASRB2A
00465y 100003 QP# 144
#04652 124427 ASRB2A1 HL JERROR] INBORRECT CC‘S AS SHOWN ABOVE
P04654 080266 *SEZISEY ISET 2,V
B34656 196345 ASLB «{R3) l(lo)!laooux.cﬂ-1nax

0p4660 103003 ace AShB4



DEGKCC BASIC §1 FAMILY INSTRUCTION EXER, MABYL1 27(655) - A9aJULw74 11148 FABE 23
DEOKCD
024662 L0R482 BVS A§|B4
PO4664 BEL40L BEQ ASLB4
024666 100401 . B! I
BO4670 1044020 ASLB4I HL? JERROR] INKORRECT CC/S AS SHOWN ABOVE
pRacr2 185322 DEGB (R2)* J(RE)SE74DLELET74I[20L] ,CCBERLD
024674 103002 8ce DEEBR
904676 102001 Bve DEEB2
pP4700 100001 . BPL R
g24702 104400 DEEB2} HLY JERROR] INEORRECY €C!’S AS SHOWNABOVE
PR4704 105645 sees «{RY) J(RB)NBT77408, CC=2ip0 )
284796 103402 BC8 SBOB4
#0471 102408 BvS 58084
POA7L2 DOL401 BEQ Ve
PP4744 104420 SBtB4t  HLY JERROR! INBORRECT CC’S AS SHOWN ABOVE
ap4716 185442 NEGB ={R2) J(RE)={040E,CCRLDPYL
PR4720 103082 BCC NEGB4
PO4722 102401 BVS NEYB4
PR4724 100401 . BMY K1)
#4726 104420 NEGB4T HLT JERKOR! INGORRECY €C/S AS SHOWN ABOVE
804737 1085725 TSTB (R3)* 1{RO)ELD2480,CC0400
Ag4732 103401 8cs 14
204734 00140 BEQ 1*3
294736 104400 TSYB2i  HLY
094740 105722 TS18 (R2)* J({RO)E400400,CCe1 280
PB4742 201401 BEQ YSTB2A
PBA744  L20401 BM} % ]
#B4746 104400 TSTB2A1 HLY
PP4750 00261 SEC
704752 0OB342 S4AB =(R2) 1 (RY)9E0020%,CC=1000
204754 123401 acs SWAB#
nP4758 100401 BM} Y] o
04762 124400 SWAB4I HLY /( ™
ng4762 000277 sce ) \,
004764 105225 INCB (R5)* 1(RQ)=002601 80024204, CCaRR0P N
nB4766 103023 BCC IN¥B2
004778 102402 8VS INGB2
004772 001481 BEQ INCB2
094774 100001 BPL 44
204776 104400 INGB21 HLY
705080 022227 OOR6OL cHP (R2)*,#D0068L  JCHECK END RESULT
725804 0BL404 BEQ 1]
095006 104400 HLY
095012 020205 CMP RZ;R’ JCHECK REGISYERS
995812 201401 BEQ o
PA5UL4 104400 HLY
295016 104000 SCOPE
4” N
\\&_/;
g;g:gac BASIC i1 FAMILY INSTRUCTION EXER, MAEY11 27(655) 195JULe74 11143 PAGE 24

JCHECK UNARY WORD OPS USING ADDRESS MODES 3 AND 5

0520 0PR402 8R V42 JRESERVE 2 WORBS
p@s@22 oPo0eo +WORD ] 34 FOR THE ADORESS

P@8024 00Q000 +WORD '} JAND 1 FOR DATA

#g%026 0240793 MOV PCIR3 .

205032 162703 0pPR04 sus #47R3

205034 0205213 CLR (R¥) JPRESET BATA

85036 018300 MOV R3RD JRE POINTS To BATA WORD P
AP504p 0OP5743 TSY ;é:!; & \
pO5042 018043 Moy (R3) ]
00504 010304 MOV R3;Re \ W%
pUsg4s  00D257 cee

208950 085733 TSY I(B3’# J(R@)=003000,CC=04080

pp5952 peL4pl BEQ hé

005054 104400 HLY

P08056 0PF261 SEC

['TLULT.- B 1L ROR ®={R3) J(Rp)Y=120000,CCo1D40

095062 103402 BCS RORS

Be5064 102001 ave RORS

008066 100401 BM] L

#25278 194400 RORS ¢ HLT

#8072 0RO257 cce

795874 006234 ASR @(R4)» J(RO)=140000,CC4010

905076 102001 BVE  ASR3

PO%400 100404 BM} L hé

085102 104400 ASR3L  HLY

005104 0OA25Y oLN

#p5i06 MP63IIT ASL ®{RI) % J(RY)=L 08080 ,CCoiB0Y

ogsiie 193002 BCC  ASh3

905112 402401 BVS  ASh3

Es114 100401 aM} T

085116 104400 ASUST WY

ogs120 000277 sce

7@5122 0@53%4 DEC Pe({R4} 1(RR)®A77777, CCxpALd

085124 103003 BCE  DEGS

098126 102002 BVE  DECH

905130 001401 BEQ DECS

995132 100001 8P| ]

P09%8134 104400 DERS5 HL

795136 Q@FS453 NE fm{RY) J{RY)=400P0L, CC=idny

ogs1ep 103002 86 NEGS

093142 102401 8V8  NEGS

098144 100403 X !N; e

oB5146 104408 NEGST L

oes158 000262 SEV

oa51%2 085134 Cow P{R4)* J(RO)SB77776, CCePO@YL



020KCeC BASIC 11 FAMILY INSTRUCTION EXER,

DZaKCD

“e@5154

D2QKCeC
DZQKeD

205156
795360

@562
Ap5164
n@5166
p5179

295172
285174
2095176
205208
ngs202

005204
»@5236
nes52140
ngs212
795214
#@5216

a95229
a@5222
0085224
n@s5226
295230
n@5232

205234
795236
ngs24p
agse42
205244
7A05246
785250
ag5252
A@5254
405256
oB5260
ne5262
8@5264
np5266
795270
7g5272

95274
205276
205398
3p5302

AY53n4
Aps306

163081
102981
104400

209233
103001
102001
104400

n85554
103402
192091
1874084
184400

opR257
206134
103022
102901
204401
1094400

BB5253
285654
103401
AB1401
104400
104000

180433
Aedere
Aeeeee
[l 4111}
2108782
ne5742
895742
210220
205810
265742
45742
nifgae
195200
710922
410208
7210205

165152
10301
100401
104400

185752
7oL491

coM3

ING3

ADCESS

ROL31

SBC5

MACYLL 27(65%)

8CC
BVE
HiL?

INC
144

coM3
4

P{RII &
INCI
Ry

oe|R4)
ADCS
ADCS
#4

#(R4) &

199JULeT4 311148 PAGE 2%

J(RO}BD77777, CCspERY

J(RU)=1Q2P00, CCuipid

1(R@) 200000, COepILL

1 (RE)=B00001, CCsBOBL
1(RE)s@02000, CCxd420

JCHECK UNARY BYTE OPS USING ADDRESS MODES 3 ANp S
BR 450 JRESERV S

coMBSt

BASIC 11 FAMILY INSTRUCTION EXER,

205310

n@5312
A05314
205316
295320
795322
295324

795326
285337
72085332
705334

#5336
985340
285342
785344
805346
285359
785352

205354
7P5356
285360
n@s362
#@5364

LIEELT)
285370
285372
285374

395376
2¢3480
0895402
795404
285406
005410

228412
205414
845416

285429
205422
2085424
238426
BE8430

BE5432
295434
PE5436
2¢8440

104400

neez62
106255
1¢3p022
192401
180401
1g44np

1095232
103001
1060021
184420

200244
186955
103043
ip2¢02
o6l
160001
104400

196332
193p22
192401
100404
igaane

1¢55%2
103421
1e0401
104400

oge277
106135
1@1402
102401
1pepny
1p4402

ap8352
100401
1084490

opo261
105835
183401
291404
104400

185432
1853%2
183001
aeL401

ASRBS}

INCB31

RORBYY

ASLB31

ADEB5

ROLB3}

$8¢B3¢

+WORD
JWORD
+WORD
MOV
ST
TSy
Moy
CLR
ST
TSY
MoV

2

]

2
PCyR2
=(R2)
«(R2)
R2 RO
(R2)
w(12)
»(R2)
RO7(R2)+

RO
ROT(R2)#
R24RD
R24R5

e=(R2)
€08
el

8= (R2)

g2

MACY11 27655

HiL Y
NEgB
oEds

BE®

®n(R5)
ASRBS
AS7BS
L]

8(R2)*
INCB3
i

#e(RY)
ROTBS
RORB®
ROUBS
K>

8(R2)e
ASLBS
AS4BY
o3

®n(R2)
ADEBS
Luh

PRS) *
ROLES
ROLBS
¢4

FITEN
é

s

#(REI»
$8CB3
L]

#(R2)+
*a{R2)
DEEBS
Y

E 3 wORD
14 FOR EVEN BYTE ADDRESS
41 FOR 0DD BYTE ADDRESE
$AND 1 FOR DATA

1BACK R2 UP 0

J10ATA WORD )

JR® PQINTS TO THE DATA WORD
JPRESET ATA

JBACK R2 UP 0

JEVEN BYYTE ADORESS WORD
1LOAD ADDRESS

1000 BVTB ADDRESS

1L0AD 000 BYYE ADDRESS
JRESET R3

J(RP)I=L77408,0Ce4004

J(RE)=177400, CCuoLRR

19adUle74 1114p PAGE 26

1(RY)=177408, CCeidpl

J(ROY=177481, CC=p0@

J(RU)BLTV4B0, CCrO1iy

1(RO)=477000, CCsiapy

J(RU)SL77400, CCaipp@

J{RO)=17¥401, CCupdpn
JBRANCH IF C OR 2 IS SET

J(RB)SEBBTY7, CCaidRE
S(RD)=GOIITY7, ECaPLpR

1(RO)=0PAODY
1(RP)EB0EP08, CCaPiRL



DEDQC.C BASIC I1 FAMILY INSTRUCTION EXER,

DEQKCD

285442
p@5444

PB8448
205450
005452
295454
095456
2@5460
205464
BE5466
8854740
208472
0205474

285476
0¢55082
205504
205506
Pp5549

104400
i@4pe0

ou5027
220000
010700
024040
900277
206167
193403
102402
201401
180001
104400

ae5467
103022

100401
104400

177764

17774¢

MABY11 27(855) 49aJULe74 11148 PABE 27

DEEBSI HLY
SCOPE

JCHECK UNARY WORp OPS USING ADDRESS MODE 6 (PC)
R eegye OO PRESER s

ULLIY]

ROL6Y

coMél

D20KCeC BASIC T2 FAMILY INSTRUCTION EXER,
DZOKCD

VWORD
M

ATA = 0

JRESERVES FOR DATA
PCIRY : o
«(R2)  w(RY) JR® POINTS TO DATA WORD
UNMG $(Rp) =000 ,CCopROQ
ROkS
ROM6
ROLS
3L
UWNMG J(RE)ELT77776, CCmiool
COoM6
coMe
l"‘

MACYL1 27(655) 19aJUL=74 11140 PACE 28

'

'
W




g:n:c;c BASIC 11 FAMILY INSTRUCTIOV EXER, MACY11 27(435) 19aJULw74 31140 PAGE 29
QKC

805312 906267 477732 ASR UNNG J(RUIELTI?YT, CCuminin
205516 103402 BCS ASH6
299520 102094 Bve ASR6
APs522 100401 BMY .3
PE5524 104400 ASR6I  HL?
7@5526 00277 sce .
AP5530 MRS467 177714 NEG UwM6 1 (RO)®AQOPB, CCadBRY
95534 103003 Bee NEY®
795536 182402 BYS NEGS
#35540 POL401 BEQ NES6
285542 100001 8P|, e
285544 104400 NEGSI  HLY
29%546 200277 sCC
nE5550 APBRET 177674 ROR UwMé J(RP)=LPBO0R, CCaldnl
725554 123003 BCC RORG
785556 102402 BYS ROMNG
nP5560 AU1401 BE® RORG
795562 100401 BMY K2
P@5564 104400 ROR6I  HLT
005566 405667 177656 SBC UWM6 J1(RR)=B77777, CCaBPLR
n@8572 103402 BCS SBCS
785574 102001 BVC $BY6
495576 100023y ) BPL R
P@5608 104400 SBC6I  HWLY
ngsenz 0P2242 cLV
nP56d4 085267 177649 ING UpMe J(RO)=400000, CCuid1y
785610 103423 acs INC6
fgs612 102002 BVE INCo
205614 (01401 BEQ ING6
7P5616 180401 BM1 Y
9562y 104409 INC6E  MWLY
35622 0QB6267 177622 ASR UWME 1(RD)=142008, CCaipi0
#@5626 700261 SEC
225637 A06387 177614 ASL UWME J(RP)=100000, CCeifQL
795634 103002 BCC ASk6
#85636 102401 BVS ASL6
795640 100401 BM1 )
295042 104400 ASL6Y  HWLY
AP5644 005367 177600 DEC UNWM6 J(RE)=A77777, CCuPBLY
738657 193002 BCC DECS
745652 102001 BVC DEC6
295654 108001 BPL Y
n35656 104400 DECS!  HWLY
nPs66y  NE5567 177564 ADC UWM6 J(RR)®400000, CCsiP10
205664 103402 BCS ADCo

8§°§EEC RASIC 11 FAMILY INSTRUCTION EXER), MACYLL 27(¢455) 19wJULe74 14140 PAGE 30

0

Ag5666 L@2001 BYe ADC6
20567¢ 102401 BMY 'oé
795672 104400 ADC6S  HLY
A08674 200242 oLy
P@5676 NEG3I6T 177546 SWAB UKMe
n@s7A2 10401 BM! L
795794 104400 HLY
pOS706 N22710 00P200 cMP #2080, (R@)
288712 001401 BEQ LT
#@5714 124400 HLY
725716 104000 SCOPE

JCHECK UNARY BYTE OPS (EVEN/ODD) USING ASDRESS MODE & (PC)
7p5722 012700 0@p6262 MoV #UBMS RO

085724 063700 OQAOD4 ADD ®8#LACYOR, R0 JR® POINTS TO ADDRESS OF OATA
ag8730 085867 0@P3I26 CLR uBMe JCLEAR DAYA

795734 040277 SCE

805736 008244 cL2

#B5749 185767 20RIL6 1818 UBM6

7P5744 103493 BCS 18786

085746 102402 BVS 15786

295750 0@1001 BNE 15186

ne5752 100001 . BPL o4

A25754 104400 TS¥B6i  HLY

205756 0@E257 cce

PO5760 105767 000277 1518 [:LLTEN $YEST 0DD ByYE

098764 01401 BEQ ]

705766 104400 HLY

#08770 105667 0OO266 sBeB uBMé 1 (RY)=BPOQBY, CCeO400
225774 103402 BCS $BEB6

#a8776 102401 BYS LELED

006272 OPL401 BEQ K1)

fo6972 104400 SBEB6T HLY

PUsO04 D2BD26Y 18} SEC

#2606 128267 0PP250 INCB uBMs JLOOP UNTIL {RO)=DY7600, COsipfi
BP6912 100403 BMY 28

no6dL4 105567 0PP243 ADCB uBMG# 3INCB INST INCREMENYTS EVEN BYTE
PEed2p 000773 BR 1§ JADCE INBREMENTS 00D BYTE
poég22 103001 2si ace INGBS

006824 102401, . Bvs Y

006026 104400 INEBOT  HLY

206030 106367 0200226 ASED UBHG J(RP)IBATI400, CCaPily
706034 103003 8C ASLBE

pR6036 1R2002 BVE AShB6

Pa604p DOLERY BNE AShBS

Po6042 1p200Y . BRL X1

no6B44 104420 ASLBGI  HLY

oP604s D00242 Gby
P0e@3p 103567 0200207 ADCB UBM6#3 J{Ro)migdoee, CCwinia



DEOKCal BASIC Y1 FAMILY
DEKCD

D2QKC=C
pEOKCD

004054
96036
206060
206062

206064

206109

go61022
226106
206140
f@6112
PB6114

#6116
226120
206124
po6126
P06130
206132

706134
0206140
goeL42
086144
006146

286158
286154
206156
26160
226162

006164
786170
286172
206174
206176

286202
786204
286206
ng6210
2p6212
@g6214

nR6246
npez222
206224
np6226

BASIC 11 FAMILY

2086238
006234
206236
pB624a
#os242

A6244
0086252
206252
ne6254
296256

opé268
006262
286264
206266
nee27g
806274
204300

103402

104400

280263

104400
183167

103092

10240
100401
104400

eop262:

1095467
103002

102401

100003
104400

106167
103402
102003
100401
104400

1086267
103002
192404
100401
1p4400

1¢8267
183002
102401
294401
104400

195367
103003
102482
ApL401
10040y
104400

280367
103404
1024023
104400

186167
1¢3p92
122003
2eL401
124409

205747

103402

102401
P2e1401
104400

o842y
[ L1l ]
104000
210702
62702
712787
a0@249

INSTRUCTION EXER

080471

2903154

290137

200323

#eoLas

200072

poees?

0200940

L

ADEBE)

RORB6

COMB6}

NEGBS

ROLBS

ASRBE|

INCB6AL

DECBSAY

SWABG I

INSTRUCTION EXER,

peve26

oYL

ogeeie
o432

ROLB6A}

TSt61

uBMé 1

MABYLL 27(455)

8
HLY
SWAB
8cs

aM1
HLY

MACY11 27(655)

ADCB
ADOB
.4

UBHG#;
ROUBS

RORBS
W3

UBME
CoMBs
coMss
Ll

Netss

NEGBG
Rl

UQ)M&I,

uBmé
ASRB6
AS!B6
1

UBM6
INGBOA
INGB6A
Q’!

UBMO#]
DECBSA
DEGB6A
DECBOA
V4

uBMeé
SwAB6
o

uBMé
ROLBSA
ROLBEA
18

PCIR2
#12,R2
WRELQC,PC

198JULeT4 11448 PABE 33

1(RYI=L48000, CCri040

J(RD)=148377 CCei0ay

F(R2)EG483T7, CCaOOOL
$(RU)2100777, CC31010

1(RE)=1p0777, CCmipl

’I(RU)!1¢H4DE, CCeipy

J(RY)=10B022, CCsl00l

1{RY)=002220, CCwida?

199JULe74 11449 PASE 32

1 (RG)=PPORRD, CC2Pill

J(RU)Y20Z0B0C, CC=l400

SEERVE
)H ] ﬁEIERVED FOR DAYA

:Gn RELOCAYE Puoann CODE
PROGRAM RETURNS MW

N ERE#2
10000000000080 LAST ADDRESS OF GOQE 16 BE RELOCATED poe@nzooegs

-

Ty



DZOKCuC BASIC {1 FAMILY INSTRUCTION EXER, MABYS1 27(65%) 19aJULe74  1Lj4d  PABE 33
DZOKCD

11¥14141128211 FIRBT ADDRESS 70 BE RELOCATED 1i1114114
G983E2 010700 RELLY MOV PGiRO 16ET PC

086304 0BR5740 TSy w(RQ) 1RO cou?lxns THE ADDRESS OF RELL
204306 010037 QD040 MoV RUSONFRSTAD 1SAVE
06312 010729 MOV PCIRO JGET CURRENT P
PE63L4 162700 006344 sus YL JSUBTRAC? n:LoGATXON FACTOR
#p6320 ©O1PO3Y 00ADRA MOV ROFONFACTOR ISAVE RELOCAYION FACTQR
Pas324 @10701 MOV PCTRY JSET NEW SEOPE PTYR
1CHECK UNARY WORD nrs USING ADDRESS MQODE 7
86326 APB4RS UN? JRESERVE 3 WORDS FOR ADDRESSES & DATA
na633p 0OEPE0R woRD [ ICONYA!N! KDDRESS OF UWMY
n@e332  ©@PLOOD UWM7Y .wono [ sanTngs 0ATA
#06334 B0OCCD WWORD ¢ JCONTAINS ADORESS QF UWMY
BE6336 21,0700 W7t Moy PC&R¢
N6340 AB5740 T8¢ w(Rg)
PE6342 005740 7S¢t e(RE)
nO6344 205040 CLR (g JCLEAR TESY BATA
7P6346 7100082 MOV ROERR
206350 010240 MOV RRym(RD) JSET UP ADARESS
n@8352 005720 TSt (R5,¢ JMOVE RO YO NEXT ADDRESS
B06354 005720 TSy (RB)#
7063%6 010210 MoV Rz.(la) JSET NEXY ADDRESS
286360 710200 Mov R2;RD ISET RZ POINTING TO OATA
rR6362 PRO277 SCC
P06364 0DRP244 CL2
nP6366 MRS5772 @RRWO2 TSy 02(2) 1 (RQ)RAROOOD, CCeRipR
796372 0OL40L BEQ L
BE6374 L0DA4A400 HLY
nAg6376 OBER7T sce
Be640g OUSET2 177776 SBe Pe2(2) 1(RY)=L77777, CCsioOl
nP6404 103002 Bce 11144
7288476 10@2401 8vs SBCY
06410 100401 BM! Rl
206412 104400 SBE71  HL?
ng6414 A@0277 sce
736416 AUB241 cLe
rBs42g 0DU63T72 DPOBRR ASL 02(2) J(RU)=L77776, CCuioRL
nP6424 103902 8ce ASLY
PP6426 102401 avs ASLY
796437 1090401 auM{ V.
%U6432 104408 ASL7¢ HLY
fP6434  BUAR5Y cce
an6436 ¢O5372 0POOR2 DEE e2(2) J(RR)SL77775, CCaipo®
r6442 103402 BCS DECY?
ap6444 102401 BVS DEC?
AB6446 1080401 BM! R
76450 184400 DEE71  HWLY
DZAKCLC BASIC {3 FAMILY INSTRUCTION EXER, MACY11 27(65%) 19evULe?4 11140 PAGE 34
DZOKCD
#d6452 700262 SEV
G@6454 @R6272 177776 ASR *m2(2) 1(R2)E4L77776, CCaipRY
796469 103002 BCC ASRY
#06462 102404 BVS ASR?
P06464 100401 BMy o2
nB6466 104408 ASR7I  HLY
U647y  AUAAY [0
ng6472 000262 SEV
BP6474 PU6BT2 477776 ROR o=2(2) J(REYEA?7777, ECmORRR
nA6S0p 101402 8108 ROR? 1BRANGH {F C OR 2 IS SET
0p6582 1024931 8vS ROT?
06504 L00Q0Y BPL o3
06506 104400 ROR71  HLT
AB6SL0 00262 SEY
AP8%42 0085472 @00R0D2 NEG 02(2) J(RE)SL00001, CCniopy
086516 103202 8ee NEGY
706520 102401 BVS NEG?
f@6522 400401 BMY Y
PB6524 104400 NEG?7I  HLY
796526 00250 eLN
#Pe53p 202372 177776 SyAB 0e2(2) )(RU)=000600, CCwine@
#36534 183401 BCS SWABY
706536 100401 . BM! K2
PO654p 104407 SWABYI HLY
2@6542 0UR262 SEV )
796544 (95172 0PECD2 coM 02i2) FLREY®L7I177, CCwipRY
786558 103g02 BCC comMy
P65%52 102401 BYS [hi
#8554 1DP404 an4 ]
PB6556 104499 COM71  HL
296560 OUO372 0EEQD2 SWAB [Xk3] 1(RQ)#ATITT6, CCaiman
pe6564 L0040Y BM} o
PR6566 104400 HLY
704570 0EOR77 sce
86572 085572 4177776 ADG a2(2) 1(REYERTI7?7, CCapBOR
026576 193402 BCs ADGY
986600 102404 Ayg ADQ?
nA6602 10000% 8P, - '
PR6604  LBA4DY ADE7Y HLY
AB66Ns 083272 00PROR2 NG 0242) Y(RB)Y*i0B00Y, CCripip
06612 102001 ve ING?
PO6EL4 LDO4DY aMi L1
706616 104400 INETY LY
ffe62p HUB2%Y cce

ppe622 @R6L72. LTT776 ' ROl oR(2) 1iRBIREROR0N, CCeDYilY



DEOKCRC BASIC I1 FAMILY INSTRUCTION: EXER,
D2AKCD

206626 103202
006630 1P2001
PR6632 04401
PB6634 404400 . ROL7¢
PP6636 124000

JCHECK
206640 003720 ¢
Ag6642 005210
206644 05740
706646 205010
006658 018701

JNOTE ]

206652 200263

006654 108672 0pPE0R2

206660 103203

006662 102402

006664 DULACL

206666 108401, !
206670 104470 sBEB71

086672 0RB277

26674 405572 177776

206708 103403

#B6702 102402

026704 004401

B06706 100001

AB6740 1B4400 ADEB7}

fg6712 105172 47777%

06716 103202

096720 1024034

996722 100401

B06724 . 104420 COMBYi

706726 000241

906730 106072 00802

206734 193002

906736 102001

206740 100001

906742 104400 RORBY)

p@6744 105272 QooO0e2

286750 183092

#6752 102024

AB6754 100401

#P6756 104400 INEB7i

BB676@ 105372 4177776

BO6764 123002

706766 102401

006770 100421

886772 104400 DEEB7}

DZOKC4C BASIC §1 FAMILY INSTRUCTION: EXER,
D28KeD

706774 106372 0EOUR2
207000 103002
087082 102001
207004 001401
897006 104400 ASLB7}

#2781 798244

87842 1086272 177776

BO7@16 103002

287020 102403

207022 100401

2070824 104400 ASRB71

207026 1085472 00002

p07032 103402

007034 102401

07036 001401

207042 104400 NEGB71

B@7042 00262

807044 106172 177776

587058 193702

007052 102401

207054 102483

707086 104408 ROLB7}

Po7068 185272 17777%
007864 103272 177776
287878 188572 177778
097074 108172 177776
PE7100 0R4401
227302 194400
207104 104000

ICHECK
807106 008277
207118 219700
pEY112 193002
227144 102404
087116 0094001 ,
007120 4104400 Movel

287122 piged2
887124 000262
#e7126 160002
Ce7130 4103402
287432 122401
289134 0PL401
887136 104400 LU 1]

209140 008244
807142 040203
PE7144 103401

MAEY11 27(855) 196WUbe7d4 11149 PAGE 35

ace ROL7
BvE ROL? .
BEQ A
HL T

BCOPE

UNAQV BYTE OPS USING ADORESS MODE 7
s (RE)w

INE (RE) JWORD POLLOWING UNM? GONTAINS ADORESS
TSy ={RO) 10F 00D BYYE, RO POINTS 1O DATA WORD
CLR (R7) JPRESET BATA
MoV ‘PCiRL ns:% SCOPE PTR .
#2(2) REFERENGES THE 0DD BYTE, AND ®w2{2) REFERENCES THE EVEN BYTE,
+SECISEV . ISET C A§n v
§808 02(2) 1(RE)e177402, ECuicoy
8ce $BCB7
ayvs sBCB7
8EQ sBag?
BM} L)
HLY
scC ) ISEI CONDITION CODES
ADEB fe2(2) 1(R@)=i77404, CCsadR0
BCS ADCB?
BYS ADGBY
BEQ ADCB7
BPL 104
KLY
coMB m2(2) §(RE)=177776, CCai2oY
Bce coMB7
BvsS coMe7
BM] Jhé
HL?
cLe ‘ckﬂ‘“ CARRY .
RORB 82{2) 1(RE)=A7?776, CCx@OLL
ace RORB7
8ve RORB?
BPL Y]
HLY
guus 8212) J(RE)SLOBI?6, CCaipil
cc INGB7
BYC INCB?
My W43
HLT
OgeB 022(2) 1(R)EL08375, CCsio@y
8cC DEEBY
BVS DECBY
BMY Y]
HLY

MACY11 27(655) 199JULs74 11§48 PABE 36

ASLB e2(2) 14RQ)=00B375, CCePLll
BcE AS B7
BVC ASUB?
BEQ 4
HLT
cgc JCLEAR CARRY
ASRB 0e2(2) 1 (RP)20@3376, CCx1op1
Bcc ASRB7
8YS ASRB?
an‘ 3
HL
NEGB 02(2) 1(RE)=0Q8376, CCaBL00
BCS NEGB?
BVS NEUB?
BEQ L
HLY
SEV
RoLB ®02(2) }(RE)SBOIT4, CCe1p04
B8C ROLBY?
BvS ROLBY
BM} L
HLY
NCB =2(2) I(RE)=PEB3TS, CCsidpl
NGB 0n2(2) 1(RE)NOGA3T6, CCmigol
AD@B oefi(2) 1(RE)=0008377, CCsiz@0
coMB end(2) J(Re)=pgo000, CCaDigo
BEQ Ll
HL?
SCOPE
8INARY OPS USING ADDRESS MOpDE @
sce 1SET CONBITION CODES
MOV RCIRD JRPEPC, CCRX0DT
sce Move
8vs Move
BNE o
HLY
MOV RO;R2 JR2%RE
SEy 1ISET V ~
sus RRIR2 JR2®BOP00Q, ECER100
acs suBe
ays suag
BEQ ol
HL?

JR2SR3InpAZESL, CCEOLID

C



D2OKCLC BASIC 11 FAMILY INSTRUCTION EXER, MABY11 27(455) 19aJULa74 - 11)18p PAGE 37

DZGKCD
207146 BUL401 ~ BES Vo4
287158 104409 MOVEAL HLY
787152 Q08257 cce
PO71%4 000272 «SEVISEN ISET V & N
= Pa7156 ©20203 cHP R2;R3 JR2SRI=P20P28, CCHBLDY
82716 123403 B80S cHPR
n@7162 102402 BvS CHPg
297164 004071 BNE (L)
Pa7166 100001 BPL .
PE7178 104400 CMPEI  HLY
Ag7L72 040092 MOV REFR2 JRO=R2
#@7174 010203 MOy R2URY JRPuR28pY
207176 060203 ADD R27R3 1R3520R
oe7200 0OR6302 ASL R2 LELELLY
npr202 720203 cMP R27R3 JR22R3Is24R0
p@7204 204401 8EQ vl
nP7206 104400 HLY JERROR) QHECK ADD INSTRUETION
JTHE FOLLOWING SUBTEST SHIPTS A B]T THROUGH R2 AND RS AND DOES A
1BYT TEST (BIT) USING R2 AND RS,
6p7210 005002 CLR R2
#37212 005262 INC R2
087214 000402 B8R 28
PB7216 @06302 18 ASL R2
008722 108407 BM{ 43
ne7222 7106205 2si MoV R27RY
87224 000277 SCC
#@7226 0302025 BIt R23RS JR28RS
#d7230 103002 8CC 3%
797232 102401 BVS 35
007234 001379 BNE 13
#07236 104400 38§ HLY
#07240 010205 as MOV R27R3
P@7242 000257 cce
PB7244 030205 BIT R2{R3
P 287246 100401 BM1 1 *4
797250 104400 HLY
ag7252 205022 CLR R2
ng72%4 280277 scc
287256 250002 818 RETR2
pa7260 193002 BCE BlIS?
fg7262 102401 BVS 331
n@7264 001001 BNE vo8
207266 104400 BISOI KLY
Pa7270 742003 MOV ROTR3
ng7272 ©@098277 scC
087274 DUD244 Lz
rd7276 946003 BIC RE;R3
237308 123003 acc B1G®
207302 122402 BvS slce
D;GKCsC BASIC 31 FAMILY INSTRUCTION EXER, MACY11 27(65%) 198JULe74 11149 PABE 38
DZ0KCD
p97304 0RLDIL BNE BICY
Pg7306 100071 BRL L
297310 104400 BI1CAI  HLT
@37312 210004 MOV ROTR4
097314 205104 CoM R4
207316 040004 BIC ROTR4
27320 005104 coM R4
. 087322 020004 CMP RE;R4
97324 001401 BEQ b
807326 104400 HLY
e rg7330 010004 MoV ROTR4
007332 0805104 Com R4
Pa7334 010403 MOV R4TRS
297336 050003 B8 RO RS
#37349 103821 BCO 8ldea
207342 1D0401 BM}Y Y]
297344 104400 BISOAL MWLYT
#87346 005203 INE R3
087350 001403 BEQ Ry
A87352 104400 HL T
PO7354 L0304 MOV RITR4 LELLULY
087356 005103 coM R3 1R35177777
pO7368 AB0261 SEC ISET €
007362 0R60D4 ROR R4 JRA={DBRAY
007364 068304 ADD RI;R4 JR3BLT77777 RARETITTT?, CCmpEAL
087366 103203 ace ADHp
#8737 102002 Bve ADO®
007372 201401 BEQ ADYD
007374 100201 ) !P# e
PB7376 104400 ADBBY WL
097400 010700 MoV PCiRE
897422 022020 cHp (RE)#, (RA)&
nB7404 020007 cMP RE4PC
007406 001401 BEQ ot
BE7410 104400 HLT
B07412 010700 MOV PCIRD
P87444 062700 00POLP ADD #32,R0
P07420 040002 MOV RE.R2
ga7422 020700 -] PCeRD
#07424 POLO02 BNE CMPEA
887426 020206 11 R2;RO
PO%433 201401 ) BEQ Y]
287432 104409 CMPBA} HLY
pA7434 104000 8COPE
ICHECK BINARY BYTE OPS USING ADDRESS MODE 8
087438 0812703 1252%2 MOV #3,25252,R3 .
PE7442 2103064 MoV RI¢R4 JRYsR4aLI5ER
#E7444 140304 [ 3L RI{Ré JR3=425282, Reni2%a08

P27446 022704 125000 oM #22%202,R4
787452 204401 BEQ il



g::ggac BASIC {1 FAMILY INSTRUGTION: EXER, MABY11 27(65%) 19aJUke74 1114 PANE 39
007454 124400 HLY JERROR! B18B FAILED
097456 005P04 oLR R4 jR3at 252827 R4z0
807460 150304 B]g8 RITR4 JR3=L252 2! nauouoa!z
PPY462 022704 020252 L1 #252,R4
807466 001401 BEQ L .
887470 104400 HLY JERROR! 8188 FAILED
pE7472 110404 MOVB JR4=477642
087474 022704 177632 NP az*vosl.kd IMOyB ExTENDS THE SIGN
897598 0BOL401 BEQ 4
BP7502 104400 HLY 1ERROR! MOVE FAILED
PO7504 132704 177525 B1Y8 HL77525,R4
AE7512 00i404 BEQ L]
pg7512 104400 HLY JERRORY 8198 FAILED
207514 105104 ComMB ' IRA®177525
AB7516 110404 Move JR4=DPD135
007520 022704 000125 cHP is.n.
AP7524 POL40L BEQ .oa
PO7526 104400 HLY
207530 150304 8188 R3TR4 JIR3I=125252, R4apORI7Y
007532 105204 INGB R4
837534 003704 &L R4
207536 Q0i40L. BEQ Ril
027540 1044020 MLt
607542 104000 SCOPE
. JCHECK EINARV OPS USING ADDRESS MODE 4
#07544 000402 b JRESERVE TWO WORDS
207546 000000 ;woﬂa ] . JRESERVES PQR SOURCE DATA
297580 7P0000 JWORD @ JRESERVES POR DESTINATION DATA
207552 0407024 MoV PCIR4
207554 005744 ST w(R4)
007556 0203244 CLR “{R4) JR4 PQINTS TO DESTINATION BATA A
007560 010403 MOV R4 (R3
087562 805043 oLR *(R3) JR3 POINTS TO SOUCE DATA \“K
—
707564 05113 coM (RE) J(R3)BL77777
237566 005214 INE (R%) 1(R4)=000203
#07570 000262 SEV ISET V
007572 261314 ADD (R3) (RQ) J(R3)EL77777,(R4)=002000, CC=pLQY
287574 103002 Bce ADDY
807376 102403 8VS ADOY
807600 001401 BEQ yhd
#07682 104400 ADBLE  HLY
287604 BRB277 sce
287686 PU250 CLN
297618 021314 CMP (R3) s (RO) J(R3)®177777,(R4) 5002000, CCe10p0
787612 103403 BCS CMPY
{k N
\‘k‘./
B:ch.c BASIC {1 FAMILY INSTRUCTION EXER, MACY11 27(255) 49adUbe74 11}4p PAGE 4p
DEAKED
97614 102402 8ys CHPY
PO7616 01401 BEQ CMPY
797620 180403 BM} 1 *4
PB7622 104400 CMPLI  HLT
097624 000277 sce
987626 DPO244 clLz
797630 031314 8IY (RE) 1 (RS S(R3)=477777,(R4) 2000220, CCapigl
P07632 1083002 8CcC BITL . £
ek e T
7636 1 Q o &
987640 104400 BIf41  HLY ‘K\,JV
2087642 0008277 sce
gp7644 000245 sCLOICLE
#7646 0BP5114 GoM (R&) 1{Re)8{77777
P27650 161314 sus (RY))(R4) 1(R3)=L77777,(R4) 2300080, CCepipp
8A7652 183402 8CS suag
99654 102403 BVS sugy
#07656 ©PUL401 BEQ o3
007668 104400 SUBLI  HLY
207662 125813 CLAB (R3) 1(R3) 2477480
807664 DOE3L3 S,AB (R3) J(RS)=000377
809666 002270 SEN
087670 P11314 MOV (RE) s (R4 J(R3)®(R4)NOBRIT77
887672 100001 8pL 4
097674 104400 HLT
807676 BBBE3IL4 SHAB (R4) I(RS)'U¢8377¢(RQ)'177605
p7790 0A263 «SECISEV 1SET C
287702 054314 8IS (R3) 4 (RG) x(R;)|o¢aar7.xn47!:77777, CCe1001
P27704 103202 BCe Bl
237706 102401 BYS 8l
807740 100404 BM{ 3
207712 104400 BIS11  HL?
PE7TL4 DeL3L4 BIe (R3) s (RA) 1{RI)NOBO3T7, (RE)LT77400, CCeiBpY
287716 103202 8ce 8181
027720 1082404 BvS BJCs
P@7722 10240% un; o+4
P27724 104400 BIEL1  HL —
827726 0800262 SEV ;szg v ’ |
287732 024314 CHp (R¥) 1 (RH) 1(RS)IEORI3T7, (R4)NLT7420, CCepORL /
207732 103003 BCO CMELA : .
787734 102402 BVS CMPLA
P07736 BUL40L n:a CMP1A
087748 100800 X b Y]
007742 104400 CMRLAT ML
087744 PUBPLY CLR (R$) I{R3)=000000
PB7746 DEB26Y 8EC }
2277%0 026013 ROR (RY) J(R3)uipgooe

229752 011314 MOV tRE) s (RE) J(R3)n(R4)NLIBRROD




D20KCeC BASIC ¥1 FAMILY INSTRUCTION EXER,

DROKCD
DZOKC=C
DZOKCD

207754
287756
087760
207762
207764
A087766

987778
207772
37774
287776
210020
218002

d10004
210006
nio01e
710012

n1Ad14
nieg1s
710820
710022
210024
190826

a10030
710032
BiA034
710036
210040
#i0042
214044

70046
710852
240654
710056
ALY )

A1L2062
210064
710866
7180272
210072
710074
317876
a1einn
210102
717104

710196
717119

009114
161314
103002
102003
100401
104400

nee277
161314
101402
102401
100024
104402

211314
204401
1002401
104409

264314
103083
ig2p02
221004
10000y
104400

285113
711314
761314
193402
102004
100404
104400

7262744
5744
Ae140
194400
104029

ngoanre
2l
3pR000
218705
ne5745
p5g4s
710502
45042
Aws202
1p5112

200277
111215

080002

SUBLAG

SUB1BI

MOVt

ADDLA}

ADD1B1

JICHECK BINARY BY
BR

BASIC ¥1 FAMILY INSTRUCTION EXER,

210112
217114
2108116
aiei2n
pigi22
alm124
710126

210130
10132
71M134
210136
710149
a10142
10144
210146
710152
pLOL52

710184
210156
7219160
710162
710164
10166
210170
gimi72
210474
218176

nig2eg
010202
210204
210206

aip21d
210212
aip2i4
A1p246
nis220

2310222
210224
#8226
210238

240232
vip234
win236
2ap240
210242

f1p244
240246

103005
192404
201403
ig0g@2
1085215
(2% 13
104400

106332
102374
1e6p12
105345
106015
ape2sy
121512
102024
1p0401
104400

205203
aQB261
2062233
250345
2273
131215
1¢3002
102401
204401
104400

154215
103001
1A8404
194409

141215
103002
08i404
199024
104400

198142
121215
204404
1p440p

141542
peien2
185742
LATET Y
194409

opv402
LELELT )

MovBLY

CMPBLY

B1%84j

818841

B1dBLY

BrgsLal

MABYLL 27(a%%) 49adUhe”4 1414p PABGE &

com (R#)

Sus (R3) ) (R4)
BCC SUH1A

ave SURLA

M} R

HLY

SCC

sus (RY) o (R4
aLos SVUY1B

BVS suB4B

BP o

HLT

MOV {RY) ) (R4)
BEQ MOXL

BMY L}

HLY

ADD (R¥) ) (RY)
8ce ADOLA

BVC ADDLA

BNE ADBLA

BPL 8

MLy

CoM (RY)

MOV (RI) ) (R4)
ADD (R3)) (R4)
BCS ADRAB

BVC ADD1B

BMY ]

HLY

ADD #27(R4)
st (R&)

BEQ L]

HLY

SCOPE

JWORD 0

JWORD @

MOV PCYR3
TsY w({R%)
CLR »(RS)
MOV RY,R2
CLR w({R2)

R2
CoMB (R2)

MOVE (R2) 4 (R5)

1(R4) ROTITYT7
J(R3)=i30080, (R4)8477777,

1 (R3)#400005, (R4)907T7777,
JBRANCH IF G OR 2 1S SET

1(R3)=400008, (R4)2LOO00D,

F(R3)=4P0O00O, (RY)BEOHAD,

1(R3) 2077777
§(R4)=B77777
J(RIYBAYITI7 ((RAYBLITTYG,

JCHECK. FINAL RESULT

TE OPS USING ADDRESS Mopg &
-4

1(R5)s000000

$(R2)2000000
tR2 POINTS T@ ODD BYTE
1(R2)%477400

{1 ELERY

(411101

UCni000

cCnalil

cCeipie

1(R2)®477400, (R5)*000377,CCnlp0o

MAEY11 27(65%) 49eJUL=74 11140 PAGE 42

8c¢ MOVBY
BYS MOVB3
8EQ MOYES
BPL MQVBY
iNeB (R¥)

BEQ L]

HLY

Asgs (R2)

BY 22

RORE (R4)
DECB (R8)
RORE (R¥)

cee

cMPB (R%), (R2)
BVE CHMPBY

BMY N

HLY

CLR R3

SEE

ROR RY

818 R37(R5)
#SECISEVISEN
81?8 (RZ)) (RS)
BCE B3T8Y
BVS BITEY
8EQ o4

HLY

BySB (R2) ¢ (RS)
T

BM{ yh4

HLY

néea (R2) ¢ (R3)
8ce :31:3)
REQ B1GBYL
BRL, vel

HLY

CoMB  (R2)

L] (RH) 1 (RS)
BEQ L

HLY

BIbB {R%) (R2)
BNE BiYBLA
758 (R%)

BEQ L

HLY

B8R )

JWORD @

1CHECK RESULY

suért (R2) WUNTIL
(R2)s000000
(R2)04 P800
(RS)=00379
(R5)=008377

1(RS)=pR0477, (R2)w400000,

sR3s1p0000
J(R3) 8100197
1SET

iV, &N
1(R2)81P000Y, (R5)u400477,

J(R2)8{008003, (RS)mLABITT,

F(R2)BiGBOOE, (R5)LLIPLTT,
VLRZ)=O77408, (RS)HLODTY

JURBYSLQULTT, (R2) 2000000,

JSOURCE fafTA

[{-LFX 9]

CCepip1

cCri0pl

CCmpeRl

tCugson

lR!SgRVE THWO WORDS FOR DATA



DEQKCuC BASIC Iy FAMILY INSTRUCTION EXER,

pEoKep

DZ0KCxC
DZ0KCD

810259
218252
p10254
01,0256
810260
21,0262
2109264
n10266
010279
#10272

219274

210276
910390
219302
930304
210306
010310
210312
p10314
210316
210320
910322
210324
718326
910330
919332
210334
210336
710342
919342
23,0344
210346
210352
P10352
910354
918356
710360
710362
010364
216366
n10370
216372
210374
710376
740409
g10402

P10404
210406

2pe000

30403
105043
210302
185042

220264

106112
114214
196112
114243

ig6112 -

001015
106212
134214
201432
186015
121415
291007
195314
141244

144315
291401
104400
104000

210405
212715

o0000Y

MABY11 27065%)

IHORD

vsv
CLRE
MOV
CLRB
MoV
oLR8
MOV
cLRB

0 H ENTS ARE
Ré, AND RS RESPECTIVEL

BIN11

»{R2)

R2)

RE), (R4)
R%}

R2), (RS)
R2)
R) ) (RE)
R2)
RY)
RE)
")
INy
RE)

(R .
(RE)) (R4)
BIN1

(RY)
(R¥), (RS)
8INL
(R4)
(R2) . (R4)
BNy
(RS5)
(R4}, (RS)
8IN1
(R4)
(R2) (R4)
BN
(RE1s(RY)
(R)

(RS} {RE)
Ll

0 THE

198JULRT4 11148 PAGE 43

JDEST DAtA

RS POINTS TO BEST ODD BYTE

iR4 POINTS T BEST EVEN BY?E ™
iRS BOINTS TO SOUREE ORD BYTE ((/
JR2 POINTS TD SOURCE EVEN BYTE

EAST SLGNIFICANT 4 8173 of BYTES poxuvcn 0 BY R2,RY

REMAINING BITS ARE @
1SET CARRY

1{R2), (R3); (R4}, (RS)
1eeed, aaau 2800,0000
;uuax.auna.uaz{,uﬁus
19912,0000,0001,0000
18910,0019,08%0%,0000
:aaﬁa.wa:a.naa L0600
10100,0010,0901,0010
14000,0010,0404,0010
;1nua,u;ua.suai,uzsa
14200,0400,2907,3,050
11000,0400,0001,1040

:1aaz.u:nn;asn¥.1aiu
11200,0100,0404,1210

14000,019L,0501,1040
11008, 6101 040111010

11080,1040;0401,1040
13800,1040,0101, 1040

10400,4010,0401, 1842
10100, 10152108, 1010

19400,1040;0401,0104
104909,10190,0101,0101

10400,4010,0400,0403
1'15&:151950”00.”}51

$0400,4040,1010,0401
1019ﬂ1ﬂ1315161$;5151
12109,0101,1010,0101

JCHECK BINARY WORp OPS US]NG'ADDR§SS MOD
MOy R4TRS

BASIC Y1 FAMILY INSTRUCTION EXER,

#10412
o10446
aip42p
die422
210424
710426
910430
212432

210434
910436
2ip442
A10444
010446
218430

210452
712454
219486
210460
313462
210464
210466
210470
#10472
81,0474
a108476

218500
210502
748504
#1,0526
210519
210312
210544
218516
gip52¢
2309522

240524
248530
a4a532
248534
710536

[.}Y-LET]

a4053¢
#8592
244554
218396
Q18560

ni2712
poe2%7
2e0262
ne22z5
108002
102401
agL4ny.
104420

20262
224527
193002
192401
192404
1044090

854225
103003
198402
104409
2r0277
200244
162245
103402
102401
204401
104400

298442
298445
0eaz7?
oRe2se
#4R225

192402
201401
100404
194400

712742
]

104400

283262
252225
103002
402404
180404

177777

aeopey

128252

ADB21

cMP2y

81821

sysas

B1g21

B1tai

MOV

MACY1y 27(455)

#1i(RS)

#af, (R2)

{Ra)‘olﬁ5!i

ADH2
e

[ILEANLES
CMP2

cMP2

ok

={R2) (RF) %
8182

o2

(R2) ¢, u(R3)
sya2

svB2

1‘5

(RZ)
(R%)

(R23*14R5)*

#125252, =(R2)
(R4)#,8¢R5)
(RIY*
-(R:).-tﬁsl
ajr2

BlI12
Rl

(RR)*¢ (RS) %
Bi82A

BIR2A
I"

22 4
ET DE5$!NAY10N REGISYER

193JULa74 11148 PASE 44

1(R2)2477777,(R5)%Fa0008, CCepidy

JISET V
1 (RS)=020000, CC21024

J(R2)8477777,(R5)2477777,CC01p01

J(R2)®L77777,(R5)=2000808,

2 Yepaneay
RE)=477777

1 (R2)=0D8BAL, (R5)8L77776,

J{RS)up52528

J(R2)=128292, (RS) 052525,

J(rR)R129282, (r3) 9177777,

CC=p300

(1311}

cempioy ()

cCeippy



D2AKCwC BASIC Y1 FAMILY INBTRUCTION EXER,

DZaKCD

DZQKCC
020KCD

#0562

[ ELT]
#0570
o1p572
910574
710576

710600
n10602
710604
910610
a1m612
710614
#10616
910620

?10M622
A10624
218626
#1A63p
710632
010634
240640
718642

N10644
12646
a1n65eg
210682
2910654
n109656
710662
A10666
710679
717674
nin700
710702

aLA794
10706
710710

a1p712
210714
210746
n12729
nan722

18724
210726
7210739
217732

BASIC §1 FAMILY INSTRUCTION EXER,

217734
218736

0140749
710742
1744
a1n746
010759

210752
210754
710756
710760
810762
710764
710766
710770
710772
710774
#10776
711000
211802
011004
711006
914010
#1012
714014

211016
711082¢
a11022
f14024
?11026
0440832
211032

011034
911040
ALip44
n14046
014050
0110852
0110654

013056
411069
211062
#11064
714066
711070
211072
711074
211076

104400

0427435
295425
024245
0PL401
104400

29%012
se5122
162742
103402
102404
100401
104420
104000

aLe702
ni0205
124245
701401
104400
020237
aei372
104000

280402
080020
2v0eQ00
nie7e83
805743
142743
112743
pL0304
112744
112744
204404
124400

152324
180404
104400

122324
103402
102p01
1008021
194400

ARR261
134344
183002
192401

201404
104400

aB0244
144344
AoL404
144400
104020

ADe404
200000
neoeee
208000
700200
2109701
210100
924040
710025
N2A545
01001%
2408502
240004
2e9740
210003
nidps2
25013
auS0L4

00277

104400

p52752
062755
163235
103002

192001

190403
104400

AB54L4
035255
294401
104400
723245
182404
104400
793152
ALABY

129252

opoeRl

fp1o1g

000208
0@08377

090177
neeoes

100000
200003

BIS2A1 MLt

SuB2A} :L?

1si cMPe

MACY1L 27¢45%)

19eVlhe?4  Liidp  PAGE 48
ﬂaaszsz.n(ns) (R5)x052525
(R R3) 8428252
-t"z).-(nsa
l
(ﬂi’
(RE)* J(R2)8477777
#1ie(R2) J{R2)847777%6, tCeio00
su¥2a
sUB24A
]
pPOIR2 JGET CURRENT PC
R2;R% JMOVE YO RY
«(R2),e(R5) JCOMPARE ALL PREVIOUS MEMORY ADDRESSES
o4
) JERROR]
R27@#FRSTAD JCHECK FOR LOW LIMIT
13

JCHMECK BINARV BVTEouPS USING AonR;SS MODES 2 & 4,

.HDRD
s WORD
Moy
ST
MOvVB
Move
MoV
MovVB
MOVB
BEQ
HLY

8188
My
HLY
cupB
BCS
ave
BAL
CMPB27  HLY
SEC
sgvs
BCC
BYVS

 BEQ
BItB21 HLY

CL2
Bice
BEQ
HLY
SCOPE

JICHECK BINARY
BR

1 WORD

2si Moy

8
sUB31  HLY

8
SUB3AL  HLY

MACY11 27(65%)

[}

]

PCIRY
w(RY)
Wete,m(RS)
#377,8(R3)
RY;Ré
#177,m{R4)
WO e(R4)
L

(RI)* (R4
é

(RI)*, (R4 &
CMPB2

CMPB2
e

*(R3) w(R4)
BiTe2
sllae

Rl

w(R3),u(R4)
]

WORD OPS USING ADDRSSS
23 JRESE

[}

[}

[

[

PCTRY

RL1R
«(RP) e (RD)
RG(R3
w(RS} = (RS)
RY, (RE)

R5.R2
RETR4

R00-<R2)
(R3)
(L1

#(R2)e, (RS
suas
sus3
Ll

Klﬂ'!ﬂﬂ:"lﬂ?)

#3408(RS)

®(R2) ¢ 0 (RB}e
A

U834
L)

(R&)
lu:l?)..-(lﬂ)

iR2)4 ) 0(RI)»
oo

#n{R2)

RESERVE Tyd wOROS
xsoulcc BAYA
JOESTINAYION DATA

J(R3)ue08377

1(R&)BA77408

JCRIISLDBIVY, (R4)2AT7TTT?

19aJULe74  1114p PABE 46

J{RII=LOBIT7, (R4 BBT77480

E!snAet FOR DATA AND ADDRESSES
;cuur;xnu ADBRESS OF SOURCE DATA
JCONTAINS ADSRESS OF DEST DATA
JGONTAINS SOQURCE DATA

JCONTAINS BESY DATA

ISEY SCOPE PTR
IADJUSY re

IRS ﬂOlNYS T0 BEST DATA

JSUB 4 FROM A5

|R5 PO!N?S TH ADDRESS OF DEST DATA

JR4 POINTS TD DEST DATA
YRS POINTS TO SOURCE DAY
lﬂ2 POINTS TO ADDRGS! oF SOURGE DATA

1PRESET SQUREE DATA
JPRESET BHEST DATA

F(R3)=PPAROY, (R4)ROO2000, CCRRLQY

igoene

J(R3)E
1(Re)2aRE0Y
J(RS)R4P0000, (R4)BLABDPL, COMLDLY

L(R4 NETI7TY
X $)-1anaau (RG)RBT7777



gsg:g;e BASIC I4 FAMILY INSTRUCTION EXER, MAGYLL 27(653) 49aJULe74- 11140 FADE 47
211100 063235 ADD -éuz:w,o-115)
p1i102 402004 BvVe
214104 100407 ANY XY
011106 104400 ADB31  HLY
Piii1e 008261 SEL )
p1f112 045233 816 Pu(R2),0(RS)  J(RIIRAVIT7?7, (R4)0{00RED .
Pi1114 123004 ace aly3 i
B1fi16 1004024 Ml 184 j
211120 104400 BI&31  HLY .
711122 005155 coy #={R5) 1{R4)E0YI777
#1124 023235 [ 0(12)¢,0(R3)¢  J(RYIRD7TTT77,(R4)RET7TTY7
214126 004403 BEQ Ve
211139 104400 HLY
211132 1p4000 SCOPE

I CHECK BIN‘RV BYIg 0FF s ADDRESS EESPABE FOR ADDRESSES & DATA

211134 002406 15

711136 000ECR .uoau [ IGONTA!NS ADORESS OF SOURCE DATA (EVEN BYTE)

214140 0@2000 YWORD @ JCONTAINS ADBRESS OF SOURCE DATA (0DD BYTE)

91i142 020000 JHORD @ JCONTAINS ADBRESS OF DESY DATA (EVEN BYTE)

p1i144 000000 YWORD @ JGONTAINS ADBRESS OF DEST NATA (0DD BYTE)

p11146 0PPOBOY JWORD @ JCONTAINS SOURCE DATA

#1115¢ 002020 WHWORD @ JCONTAINS DEST DATA

811152 018700 st MoV ﬁcina :

211154 024040 cMp =(8g),=(RO) JRUSADDRESS OF DEST DATA

211156 030003 MoV RE(AY IR3 " "

A1i16@ PLO305 MOV R3;RY JR8 " "

711162 BP5743 Ts? ={13) |s 8 2 FROM

011164 012043 MOV R4 (RY) IRS rosnvs To ADUR!SS OF DEST DATA

11166 005243 INC {RY) 1QDD BYTE

211178 010043 Moy ROy w{RY) JEVEN BYfE

p11172 010304 MOV R3+R4

231174 205740 bEL ={R0) JRESADDRESS OF SOURCE DATA

#11176 010044 Moy ROFe(RY) JR4 POINTS TO ADDRESS OF SOURCE DATA

211202 095214 INE (R4) 300D BYT

914202 010044 Moy ROTw(RS) JEVEN BYfE Pans

011204 009261 ste JSET CARRY Q

ALi206 012734 177901 Moy #177004,8(R4) e . “_

814212 112734 00200 Move #200,9(R4) % 1SOURCE BAYAR120004 .

#11216 115433 Move #n(R4),P(RI)+

#1422g 119433 MOVB #={R4),8(R3)s  JDEST DAYAZ200Q620

p11222 403404 808 R

211224 4104400 HL¥ $ERROR] MQV BQES AFFECY € BIT IN PSW

811226 022715 ©QO40R oMp #6009, (R%) JCHECK DES?T BATA

p11232 0ORL401 BEQ 43

#11234 104400 HLY JERROR{ INCORRECT RESYLT

814236 024343 cnp #{R3) »(R3) IPOINT R4 BAGK YO EVEN BYTE

911248 153433 8188 S(RA) S, P(RI)+

#11242 153433 B1%8 8(24)4,9(RY)»  JDEST DATARLI20601

§11244 022715 100604 CMR #i¥pagy, (RS) JCHECK RESULY

#11250 01401 BEQ L

£

g:gzgsc BASIC Y1 FAMILY INSTRYCTION EXER, MACY1y 27(85%) 19qJULe74 1114p PAGE 48

g11252 104420 HLt 1ERROR! INCORRECY DEST DATA AFTER BISB

P112%4 145453 a&ca On{R4),0u(RI)

711256 145453 B16B 8u(R4),0e(RI)

911268 133433 BIY8 0(N4) 8y O(RI)+

811262 001002 BNE 81783

711264 133433 BItB faiR4),0(RI)e

911266 0@i001 ~ BNE K1)

2112728 184400 BITB31 NLY

911272 123453 CHPB  B(R4)4, 00 (R) i

#11274 00002 8NE cMe o |

#11276 123453 cMPB n:a4)¢,--(ﬂ3: J

211308 004401 . BEQ o3 -

914302 104400 CMPB3T  HLY

#11304 104000 SCOPE

] JCHECK BINARV OPS USING ADDRESS nong

P11306 0E0402 i) ESERVE vgo LOCAT]ONS

811310 000220 SOATAL .HORD 2 IRESERVEG OR SOURCE DATA

p11312 0200820 DOATAI ,WORD @ JRESERVES POR DESTINATION DATA

P11314 033722 021024 MoV S#FACTOR,R2 JGET nsgrclr:ou rAqroa Anu USE AS AN

214327 0L0205 MOV R24RS JINDEX VALUE TO POINT YO DATA

#1322 005565 011342 OLR DDA?A!!) IPHESET SESTINATION DATA

211326 012762 0PPRPY P1134P MOV #1,8 2) JTHIS RDUTSINE PUT A & BIT INTO EVERY

P11334 056265 011310 011312 1s) 818 sDnTAt!).DDATA(F) JOTHER BIT POSITION IN THE DESTe

711342 06362 011340 ASL SDATA(2) FINATION ADDRESS (%2525)

01{346 0QB6362 011340 ASL SDATA(2)

p11352 103379 BCC 13

#113%4 0922765 052525 211342 cMp #BESZS,DDAVAtﬁ) JCHECK RESULY

014362 001401 BEQ o4

211364 104400 HL? JERROR! INCORRECT RESULT

211366 942762 177777 014340 MOV Wng,S0ATA(R) )

211374 046562 011312 211340 Ble DOATA(S),SDATA(2) FSOURCE DATAR225252

B15402 036265 011318 011312 8l SOATA(2),0DATA(D)

211410 024401 BEQ 3

011442 104400 HLY JERRORY x' leT FAILED

pii414 DOE3ISE 11312 AS( DDATA(S) J0DATABL352%

011420 026263 014310 Pi4342 cMe soATA(z) DDATA(S)

214426 001401 BEQ ¥4

811439 1p4400 HLY JERRORY gMP INST FAILED

P11432 00297 cce

B11434 066268 211317 211332 ADB SOXTA(2),00ATA(S)

911442 103922 BCE ADRS

piid44 102004 Bve ADRS

B1i446 100004 BPL ool

B11432 104400 ADBGT - HML?

831452 06362 011317 ASL SDATA(2) ISDATAI!ESQ4

211456 166265 011310 011312 LY SDATA¢2).05ATA

Pii464 103403 acs suBé

BLi466 o0i4Qy BEQ 'od

211470 104400 suaér  HLY



DZ0KCC BASIC 11 FAMILY

DZOKCD

DZOKC,C
DZOKCD

811472
711476
n14502
211510
711514
311516
711528
711526

711532 °

711536
711544
214546
01455
711554
211562
211564
711566
711572
711574

241576
711612
811694
211674
711610
n11612
711614
711622
711630
711636
711644
711652
7111654

711656
211664
711666
711672
711676
711729

#11702
711719
711716
711722

211722
711738
711732

1127029
210062
212765
166520
201421
104400
066265
Qv6362
2e5162
736265
PUL401
104420
np5162
726265
001401
104420
026220
201352
104000

713702
710204
L0403
085203
240305
Y0261
212762
112763
716264
252764
136263
201401
104400

146264
103401
104409
126364
281421
104409

146365
126265
Ae1401
104400

136564
neL491
104400

INSTRUCTION EXER,

000377
211340
177777
911312

211310
011310
211310
11310

p1131p
p11310

111310

21004

125252
177125
814740
125125
711748

2117490

211749

2117480
n11740

g11742

11312

211312

14312

211312

21174
211740
011742
211742
011740

11742

011742

211742
211742

211742

184

ICKECK B
INO§EI S

MACY11L 27(655) 19aJULe74 11140 PABE 49

#377:R0 IRBS177777 (MOVB XR EXTENDS SIGN)
ROISOATA(2)

#ei DDATA(S)

BOATA(3),Ro

Y]

SDATA(2),DDATA(S)
SDATA(R)

SDATA(2)
SDATA(2),DDATACS)
Y

SDATA(2)
SDTTA({2),DDATALS)
*

SDATA(2),Re
$

5NARV BYTE QPS us*uc ADDRESS MODP &

ATAB(2), AND 0DA

AB(4) REFERENCE EVEN ByYE OF SOURCE & DEST DATA

JAND SDATAB(3), ANK DDATAB(S5) FEFERENGE 008 BYYE OF SQURCE & DEST DATA

BItB6:

RASIC g1 FAMILY INSTRUCTION. EXER,

711734

111736
211742
711742

711744
711746
2311759
711752

#11754
n11756
711760
211762
011764
711766
11779
211772

711774
711776
212004
712012
212014
2120846
712029
712024
712026
712039

012832
0120849
12042
n12044
A12046

2120%g
712056
212060
412062
212464
7120886

212079
212074
@812102
212104
212106
gi21p
B12112

104000

20040¢
200000
neopae

deopes
200020
llad k1)
Ae0000

210720
824040
2100082
124242
710042
2108203
324043
240013

298264

104409

@227777
193402
102404
10840
1084400

167777
1093203
102p02
001421
100421
194409

896277
767777
193083
ig2002
291404
10082y
104400

100000
177734

177722

177706

177678

177689
177644

177748
177734

177706

177670

177644

SDATABY
DDATAB!

##FACTOR,R2 JGET INDEX vAEuE
R2IR¢ JR2 FOR SOURGE EVEN BYTE INDEX, R4 FOR
R4 7RY JOEST 0DD BYFE, R3 FOR SOURCE EVEN
R3 JAND RS POR BEST 0OD BYTE
R3;RS

JSET CARRY
#125252, SDATAB(2) )
#17712%,SDATAB(3) VSOURCE DATA * 232652
SDATAB(2) ,DDATAB(4)
#125125,0DATAB(4) JDESY DATA » 377777
SD:TAB(?).SDATAB(S)
W

SD:TAB(Z).DDATAB(Q)
*

T JERROR MOY;B1S,B1TJBIC DO NOT AFFECT /G
SDATAB(3) ,DDATAB(4)

l*..

(3),00ATAB(5)
(2),0DATAB(5)

DDATAB(S),DDATAB(4)

o

MACYL1 27(655) 19aJULe74 1114p PAGE Sp

SCoPE

BR
+WoRD
+HORD

uB? JRESERVE THO WORDS
] JRESERVES For SQURCE DATA
o JRESERVED FOR DEST DATA

JCHECK BINARY WORD gPS USING ADDRESS MODE ?
IR2=ADDRESS OF SOURCE DATA, AND R3s ADDRESS OF DESY DATA

SBIN71
oBIN7I

uB?:

MaV7e

CMP?7Y

sue7i

ADO71

+WORD
+WORD
+HORD
1 WORD

2 JCONTAINS ADDRESS OF SOURCE DATA
2 JCONTAINS ADBRESS OF DESY DATA

[ JCONTAINS SOURCE DAYA

[ JCONTAINS BEST DATA

PCIRY
w(RQ) = (RO
REiR2Z
w({R2),»(R2)
RE§(R2)
R2;RY
»(RD), #{R3)
R@: (R3)

4120005, 0SBINT  1SOURCE OATA » 100008
#SBINY ,#DBINY JDEST DAYA = 3100008
oy7

*q

oug;n7 1DEST DAtA = popowe
o

ol

g:g;N7,lDB[N7 J(R2)3480000,(R3)*002020

CMP7
o0

SSS;NV.ODB]NY J(RRIELPR2PE, (RI)B{PCOQT

sugry
sua7
aé

QSE!N7 J(R2)8149000
azg’N7.-ost7 1{R2)"440089, (R3) 2040000
A

ADEY

ADEY

]



DZQKCwC BASIC i1 FAMILY INSTRUCTION EXER,
D2sKeD

DZQKC,HC
D20KCD

242114
ni2122
#12124

212126
712134
212136

p12140
012146
212152
212152

712154
732156
712162
212164
712166
912170
912172
712174
112176
712200
712202
712206
712212
742216

312222
912224
012239
212232
212234
712236
p12242
n12246
712252
7012254
712256

812260
912262
912266
712272

012274
812276
212308

BASIC y1 FAMILY

012304
212376
712312
712346

712320
12322
712324
012326
712330
212332
812334

912338
#1234
212342
812346
712352

247777
ngL401
104409

a57777
100404
4104409

027777
PBi4y
104400
104000

295000
225067
038707
1207@7
238727
g60007
125707
7e8507
n24pe7
134027
262707
23797
133727
oe0249

163707
263727
nga249
224607
132607
226707
166707
246797
200404
220000
104000

40902
ne2702
2127¢7
90249

210700
ne3740
210837

018700
162700
P10937
7108701

0uR4ne
200000
opBe0Y
reeees
02000
200200
ArRepeY

2108700
224049
710060
010060
op5260

177624 177624
177612 177632

177608 177602

Bgeer2

peoooe
204024
204004

ogiene
op1004

opeRL2
200006
2p0002

npeole
201132

zo1910

INSTRUCTION EXER,

912306
201004

177772
177774
177774

MABYLL 27(455) 19aJULe74 11140 PMABE 51

8le #SOINY,@DBIN? 1 (R2)814080¢,(R3)=300000

8EQ 18

KLY

B1s OSBINY,@DBIN” 1 (R2)=143009, (R3)2440000

BMY T

HLt

cMP #SBIN7,00BIN?

BEQ o4

HLY

SCOFE
JSOME MISCELLANEOUS OPERATION INVOLVING THE PC
INOTE} NONE OF THEBE OPERAYIONS SHOYLD AFFECY THE PC

oLR

CLR 1:

M PCIPC

oMPB PCyPC

81t PCIPC

ADD RYIPC

1§18 PC

ADC PC

CMR (R@),PC

BIB (RY) PG

ADD #eIPC

oup ®#XACTOR,PE

BITB PWEACTOR, PC

NOP
JTHE NEXT TWO INSTRUCT]ON CAUSE THE PROGRAM TO JUMP TO THWE UNRELOCATED
JCODE AND TO RETURN ON THE FOLLOWING INS? {IF THE CODE 1S RELOCATED)

sSus a#FACYOR,PC §JUMPS TA UNRELOCATED CODE
ADD IUPACTDR.PG JRETURNS
NoP
4.1 »{8P),FC
BITB (St)*PC
[ 154PC
sus 184PC
Ble 187PC
BR Ry JBRANCH OVER 1§
18i ]
SCoPE
MOV PGiR2
ADD #1¢,R2
MoV #¥RELOC,PC ;co RELOCAYE PROGRAM CODE

NOP PROGRAM RETURNS HERE#2
$1311111414111 LAST ADDRESS OF CODE TO BE RELOCATED 11411111118

|2222222222222 FXRST ADDRESS T0 BE HELOCAT!D 222222222

REL2 MOV CiLRe JGET PC
TST -tna’ |Ru CONTAINS THWE ADDRESS OF REL2
MoV ROL®#FRSTAD JSAVE

MACY11 27(459) 19.JULa74 1114pg PAGE 52

MoV PCIRO IGET GURRENT PC
sys #, (RO JSUBTRACY RELOCATION FACTOR
MOV RU;O'VACTOR ISAVE RELQCATION FACTOR

PCiRL ET NEW SCOPE PTR
JCHECK BXNARY BYYE QPS USING ADDRESS MODE 7
87

BR BIN JRESERVE SPACE FOR ADDRESSES & DATA
SBINB?7) ,WORD @ JCONTAINS ADDRESS OF SOURCE EVEN BYTE
1 WORD 2 JCONTAINS ADDRESS OF SOURCE 0DD BYTE
WWORD @ JCONTAINS ADDRESS OF DESY EVEN BYTE
+WORD 2 JCONTAINS ADBRESS OF DEST 0DD BYTE
DBINB71 .HDRD ] JCONTAINS SOUREE DATA
«WORD 2 JCONTAINS DEST DATA
BINB7: MOV G;RU
CMP ={RQ),=(RO) JR® = ADOGRESS OF DEST DATA
MoV RO =6(RO) 1LOAD ADGRES OF DEST EVEN BYTE DATA
MoV Ry w4 (RY)
INC =4(RP) 1LOAD ADORESS OF DEST 0DD BYTE DATA




DZQKCeC BASIC ¥1 FAMILY INSTRUCTION EXER, MACYL1 27(65%) 19sJULa74 117140 PAGE 5%

D2AKCD
212356 005749 37 =(RE) JR@=ADDRESS 8F SOYRCE DATA
712369 310060 1777790 MoV RO »LB(RE) $LOAD ADARESS OF SOURce EVEN BYTE DATA
712364 O10g6Q 177772 MOV RUjwb (RD)
12379 @p5268 177772 INC »6}RO) 1L0AD ADBRESS OF SOURCE 00D BYYE DATA
g #12374 805202 CLR R2 JSET INDEX REGISTERS
712376 A12703 000402 MOV ¥237R3 |-saINa7(2tlossxna7(3) REFERENGE EVEN &
P12402 042724 177774 MOV Wnd,Re 1000 BYTE SQURCE DATA) BDBING7(4))PDBINBY (%)
712406 (42725 4177776 MoV #n2,RY JREFERENSE DES? EVENS 0DO BYTE DATA
ni2412 205029 CLR (R2)e IPRESEY SQURCE DATA
712414 025010 CLR (R2) JPRESET HEST DATA
712416 0C13746 001004 MOV e#FACTOR,={SP) JGET RELOCATION FAGTOR
712422 264602 ADD (SP).R2 JAND ADD TO INDEX VALUES
712424 261603 ADD (SP)4R3
012426 061604 ADD (SE)iRe
812430 162625 ADD (SP)#R3
812432 112773 477777 @i2322 MQVB #wg,PSBINBY(3) JSRC EATA B 177408
@12447 132772 0PP3I77 @12322 BIYB #377,8SBINB7(2) JGHECK THA? EVEN ByTE wAS NOT AFFECTED
712446 201401 BEQ e JBY MOVB INSTRUCTION
712458 104470 HLT
312452 157374 @12322 212332 BSB 58 ~s7(3),-osxua7(a
P12462 195274 012332 INCB D2 INB7(4) JCHECK TMAY B]S SET ALL BITS
m12464 02014021 BEQ 3]
712466 104400 HLY
712473 103375 042332 Decd #DBINBY(5) xu:gv DATA = 177400
712474 705274 012332 INC e02INB7(4) JDEST DAYA = 177404
712500 127375 012322 212332 cMP8 #SBINB7(3),0DBINB7(S)
n12506 0PL401 BEQ 1
712518 104400 HL?
712512 147375 012322 212332 BICB OSBINBY(3),8DBNB7(5)
#12529 794401 BEQ Ry
§ 712522 1024429 HLY
712524 125273 012322 cbna PSBINB7(3) }SRC DATA & 700200
1TH1S ROUTINE SETS ALL axrs N THE SOURCE 00O ByTE By BISING A BIT FROM

JTHE DEST EVEN BYYE INTO THE SOURCE 00D BYYE
M12539 157473 012332 212322 BIS7t 38 1] ®DBINB7(4),@SBINBT7(3)

712536 106174 (12332 ROLB S0BINBT(4)

742542 103372 BcC 8{s7

212544 1722772 177409 212322 CMP #127490,8SBINBY(2) JCRECK RESULY
n12552 001471 BEQ L)

712554 104400 HLY

212556 0009372 012322 SWAB NSBINB7(2) ISRC DATA & 208377
712562 112775 poe2ee 012332 Move ¥200,#0BINBY(5) JDEST DAtA = 1p@afQ

712570 147572 032332 012322 B|C71 BéCB eDs NB7(5)‘OSB!N87(Z)
912576 106075 012332 R ®DBINB7(5)

u§gxc.c BASIC g1 FAMILY INSTRUCTION EXER, MACY11 27(655) 19qJULa74 11142 PABE 54
D2QKCD

712692 1@3372 BCC 344
712674 APS772 012322 1St PSBINB7(2)
712618 #01401 BEQ 8
712612 104400 HLY
712614 1p4000 SCOPE
M12616 012722 0200001 OAERRI MOV #17R2 JLOAD R2 WITW Opp #
712622 718773 MOy PC,R3
712624 7OB4LL BR Y] JRESERVE SPACE FOR A WORD
712626 00079 . WWORD @ JWILL CONTAIN AN OCD ADDRESS
#12634 295723 TSY (R3)* JSTEP R3 T8 POYNT YO WORD ABOVE
A12632 0108313 Moy R31 (RY)

~ 712634 205243 ING (R3) JAND MAKE 00O
n12636 712737 012764 DOIV4 MoV W13, ®WERRVEC JSET ODD ABDRESS & RESERVED INSTRUCTION
712644 63737 201004 002024 ADD ##FACTOR, ##ERRVEL
@126%2 (13737 000004 0UDRLP MoV S#MRRYEC, PMRESVEC §70 TRAP TO 4§ BELOW
712660 AER277 sce 1SET ALL ce‘8
712662 160212 sup R27(R2)
712664 184400 HLY

H $12686 768222 ADD R2T(R2)+

712670 104400 HLY
712672 706342 ASL =(R2)
712674 104490 HL T
712676 106512 MFPD (R2) INOTE| MAY BE, RESERVED
712708 1@4470 HLY ;
#12782 170412 CLRF (R2)
712704 104400 HLY
p12706 042202 BlC (R2)#,R2
812713 104400 HLY
812712 164202 sus «{R2),R2
712714 104400 HLY
712716 155202 B1SB 89 (R2),R2
P12720 104400 HLY
712722 4105532 ADCB s(R2)e
712724 104400 WLt
712726 163302 sUp P(RI) ¢, R2
712738 104400 HLT
812732 005733 TSY o(RI)e
712734 104400 HL?
212736 106533 MFPD PRI
712749 104400 HLY
#12742 170453 CLRD PuiR3)
P12744 41044020 WLT
#12746 137702 177778 LB 0, 43,R2
012752 104400 HLY
712754 105477 177773 NEGB LT
012760 104400 HLY
012762 200406 BR 2%
P12764 762716 00082 15t 27 (5P) 1ADJUST RETURN

AD 3
#12778 052766 000@L7 0PIDO2 sxg #37,2(%P) 1SET CONDT !x SD:S ON RETRN
712776 0002202 RTY



DEQKCeC BASIC I1 FAMILY INSTRUCTION EXER,
020KCD

DZQKCaC
DZOKCD

013000
213004
713012
913020

713022
213024
#43030
713032
913034
130836
713040

213042
213044
213046
213050
213852

213054
213036
913068
213062
213064
213066
013079
213072
213276
213100
13102
213104
213106
713119
713112
213114
213116
713120
713122

713124
713126
213130
713132
213134
713136
713140
M13142
813144
213146
213150
713152
913154

2127086
732737
032737
124009

210700
262700
200277
700140
200402
200250
200775

123003
102002
2pL001
102003
104400

2085002
710703
280403

200000

298723
718313
23,0300
762713
n40300
200133
200402
PP5102
age775
ngs2e2
APLOOB3
295720
720003
201404
104400

005002
210704
210400
200402
005102
200403
922424
25724
Ao@144
795202
901203
922020
020004

BO0O06 0POBOR4
pPoR1Z 202010

020042

ooPe22

JMPL)

JMP3I

18

28

MAGY11 27(65%) 19aJULw74 11142 PAGE 55

MoV ¥SYKPTR.SP JIRESET SPTALK PTR

MOV HERRVEC#2, SWERRVEC

MOV WRESVEC#2, ##RESVEC

SCOPE

JCHECK JMP INSTRUCT]ONS

MoV PCIRO

ADD nzd RY ISET ADDRESS FOR JMP INSY

sce ISET CC's

JMP (R@)

BR Rl

CLN IMPINST JUMPS HERE

BR Rl

8ce JMPL

M4 JMPY

BNE JMPL

BPL LM

HLT JERROR) INCORRECT CC'S AFTER JMP

CLR R2 JSET INDICATOR

MoV PCIR3

8R Y JRESERVE WORD FOR JMP ADDRESS

JHORD @ JCONTAINS ADORESS FOR JMP INST
t (R3)e

MoV R (R3)

MoV R3,RO

ADD #22, (R3) 1(R3) 1S JMP ADDRESS

MOV R3¢

JMP o<:3)¢ }JUMP TO ADDRESS CONTAINED [N R3

B8R i . )

coM R2 JCOMPLEMENT INDICATOR

BR KLl

ING R2 JIGHECK INDICATOR

BNE JMP3

ST (RE)*

GMP RE;R3 JCHECK AUYOsINC R3

BEQ AL

HLY

CLR R2 ISET INDICATOR

ngv PCR4 !5!{ SHP REGISTER

MOV R4 RO JSET UF CHECK REGISTER

BR 1§

coM R2 JCOMPLEMENT INDICATOR

BR 28 >

CMP {(R4)+,(R4)a

ST (R4)+ pR4A®JMP ADDRESS

JMP »(R4) JUSE R4 AS ADDRESS

ING R2 JCHECK INDICATOR

BNE JMP4

CMP (RU)*, (RO)#

CMP ROTR4 JCHECK AUTD=DEC R4

BASIC 31 FAMILY INSTRUCTION EXER,

213136
713160

713162
713164
#13166
713179
213172
13174
213229
713202
213204
213206
n13210
713212
713214
213216
713220
913222
P13224

213226
213230
713232
9213234
213240
713242
013244

713246
$13254
713262
713264
713266
913270
913274
913276
213300
213302
p13304

243326
213312
213316
243328
213322
043324
213326
233332
213332
243336
913340
p13342

201421
104400

910703
PR2401
200002
295723
210313
262723
91,0320
200402
205102
700401
78153
205202
201003
205740
220003
201401,
104400

200402
205102
000402
298167
295202
4401
104400

732767
263767
o402
895102
200423
200177
200000

2958202

o140y
104400
14000

p33705
232702
762502
oeo277
200242
op4542
288702
291017
723705
291914
22414
ope20s

29916

177778

043264

291024

poL004
713344

ooien4

002820
292042

JMP4}

18

2si

3sj
481

JMP5)

151

2s)
3si

JMP61

18
25
141
3si
JHRT Y

JSRTS?

ist

23l

MACY11 27(65%) 19gJULm74 11148 PAGE 56

BEQ 1 *4
HLT
MoV PCZR3
BR +3
JWORD @
TSt (R3)+
MOV R3{(R3)
ADD #12,(R3)+
MOV R3{RO
BR 38
COM R2
BR 43
JMR #e{R3)
INC R2
BNE JMR3
st »(H2)
CMP REER3
BEQ o4
HLY
R 23
COoM R2
R 38
JMP 15
INC R2
BEQ L)
HLY
MOV $.7
Agﬁ ##FACTOR, 7S
BR 28
COM R2
BR 3%
JMP 078
WWORD @
ING R2
BEQ e
HLT
SCOPE
ICH$CK JSR lNSTRUCYlDN
MoV CTOR,RS
MoV lS?.FZ
ADD R37R2
sce
cLv
JSR RIT(R)
TSY R2
BNE JSRY
cMe @#PACYOR,RS
BNE JSRY
BR JSNLA
RTS RS

sRESERVE LORD FOR JMP ADDRESS
JCONTAINS JU”P ADDRESS

1L0AD CHECK REGISTER

1JUMP TO 28 VIA 1§ ABOVE
JCHECK INDICATOR

JCHECK AUTQeDEC R3

JGOMPLEMENT INDICATOR

MP ADDRESS

;AEE gfLSC‘T!ON FA;TOR

TO JMP 878 NST
;couaucngu1 INDICATOR
$GO TO CHEEK ROUTINE
IJMP TO {5 ABOVE VIA 78
JCONTAINS JMP ADORESS
JCHECK INDICATOR

JGET RELOCATION FAQTOR
JFORM DEST AORS

1ADD R!LOCIYION FACTOR
JIPRESEY ¢!

160 TO 3§ VIA R2

JCHECK INDICATOR

JR2 SHOULDWD

JCHECK THAY RTS8 R5 RESTORED RS

JEXIT YO SCOPE
JRETURN PROM SUBROUTINE

N



DZOKCHC BASIC g1 FAMILY

DZAKCD

DZOKCaC
DZOAXCD

213344
013346
113380
713352
733354
713356
713362
713364
713366
713372

71,3372
713376
013402
713404
713406
?13410
713414
713416
713429
113422
713424
#13426
713433
913432
71,3434
713436
913442
713444
213446
713450
713452
713454
71,34%6

aL13460
713464
713466
713470
713472
713474
713476
713500
713502
713504
713506
713515
713542
713514
713516
713522
713524
713526
#13530

103011
182410
203007
100006
ae5p082
a12704
264604
220405
281765
104400

713704
05000
712795
n6240%5
n10502
#12745
#68415
200401,
00000
104435
ngs5209
201013
790413
05100
709274
112703
761603
120403
701003
ag5722
720205
av1766
104420

713704
710405
210723
200401
npa4ns
122323
700277
4443
194400
apB4L4
193p12
192041
291010
107007
p12702
161602
nz2nze4
11002
205724

INSTRUCTION EXER,

013326

opioes
713420

013436

213424

201094

713502

3si

JSR1t
JSRLA}

(33
3si

4si
ssi

JSR31
JSR3A#

18i
28

38i
48

BASIC g1 FAMILY INSTRUCTION EXER,

713532
713534

n13536
13540
713542
13544
713559
13552
713554
713556
PL3560
713562
213564
713566
213578

213572
ni36a0
213676
7136140
213616
713629
A13622
713624
713626
213639
A13632
143634
213636
213640
713642
213644
713646
A13659
713656
013662

P13664
713670
213676
713704
13706
213744
743746
A13729
213722
713724
13726
#13730
713732

ng0204
104420

90491
LI LR
210700
nea767
100407
104400
22020
7120016
201401
104400
aen270
aga2a7
ip4pae

742737
263737
o064
213737
205000
ne2004
200403
106100
192376
ogopee
166300
103004
122003
aeip02
205799
agi4ey
104400
712737
295p37
ip4pap

743746
742737
763737
p00262
213737
100265
104000
APL433
184490
182027
195100
105500
106000

17777¢%

213624
004204

177776

ogop22
2pBo22

2200838
13724
neLon4e

177776

E2020
0023020

opep22

0020820

bPI030
(12 L]

003032

JSR41

JSR4AL
18}
28}

38

JSR6A G
JCHECK

10711

tot1Al

101481

J1CHECK

EMPLY

MAEYLY 27(¢53)

MACYi1 27(65%)

RTS
HLY

10T TRAP
Moy
ADD
SEC
MoV
CLR
107
BR

SCOPE
EMT TRAP
M

JSRY

JSRL

J9RY

JYRY
2

R
¥13,R4
(SP),Re
R4 (RS
2%

P#FACTOR,R4
R

@
#15,RY
R4TRS
R3.R2
#58) (RS)
R4y (R3)
2%

[
RATM(RS )+
RY

JSR3
JSR3A
R

L]
#3$,RY
(SP)R3
R4LRY
JSRI
(Ré)e
R2)R3
4$

SHPACTOR, R4
R4TRS

PCIR3
2%

45
(R3)%, (R34
RAT=(RS)

19aJULe74 11740 PASE 37

IGHECK THAY JSR DID NOY
JAFFECT cCls

1GLEAR INDICATOR

JGET UNRELOCATED RETURN ADDRESS

JADD RELOCATION FACTOR (OLD RS)

JGHECK THAT BLD RS WAS PLACED ON THE
JSTACK,8 THAY NEW RS CONTAINS RETURN P2
JERROR! ABOVE

JGET RELOCATION FACTOR
ISET INDICATOR

JSET UP JSR BEPERRED ADRS

J(R5)=DEST ADRS

JRESERVE WORB POR ADDRESS
JCONTAINS DESY ADRS FOR SR
1SR YO 8§ VIA 18 ABOVE
JGHECK INDICATOR

JCOMPLEMEN? INDICATOR

IRETURN FROM SUBROUTINE

JGET UNRELOCATED RETURN ADDRESS
1ADD RELOCATION FACTOR (OLD R4)

JCHECK AUTOWINC R3
1GO Y0 RTS
JERROR ABOVE

160 t0 2%

JGET UNRELOCATED RETURN ADDRESS
JADD RELOCATION FACTOR (OLD R4)
JCHECK TﬁA' CALCULATED RETURN
JPC = NEW R

19aJUbn74 11147 PABE 58

R4
2
3
PCIRD
PCIAS
JSR&A
(RO)#+, (R & )
RO (SP) JCHECK THAY RETURN ADDRESS 1S ON THE
L JSTACK
ISET N
PG
(AND ROLB/ASLB)
W10TL,8410TVEG
O#FACTOR, ##10YVEC JADD RELOCAYION FAGTOR
JSEY
MHPSH, PH]OTVECH2 ;n!TAxN cURRENY PSW ON TRAP
RO JPRESEY RO
10714 .
R¢ TROTATE RD
yu2 JUNTIL V SETS [Rgu200)
RE JSHIFT SHOUL® SET CARRY
10748
10448
10l8
Rm‘ JRE SHOULD =2
£
' JERROR] noL/AsL FAILED TO SET €C'S PROPERLY
uuofvscoz.vuxorvsc SYQRE 10T TRAP
#XLOTVED |Vlcvon
SEQUENCE
S#EMTVEC,«tSP)  JSAVE SCOPE PTR
MEMTL,®MEMTVEC JSET EMT TRA® VECTOR
oarAcTon.o-:MTv:cStT YADD RELOCATION FAQTOR
)
COUPSH,DUEMYVEGtZ SRETAIN CURRENY PSW ON TRAP
ITRAP 10 EMTS
EMTAC 160 TO EMYIC
JERRORY INEORRECT GC’'S WERE SET ON RETYRN
EMT18 1EVe SHOULB/VE SET ON EMT YRA
RE IRBSEE03ITY,CEr Su10py
RO IRO=20000,CO/SmaL0d
RE IRABBEN200,C01821040



DEOKC.G BASIC Y1 FAMILY INSTRUCTION EXER]

DEGKCD

DZQKCaC
pZoeKed

243734
013736
213740
233742
213744
013746
13752
13752
043784
213756
213760
7213762
013764
213766
813772
913772
213774
pL3776
214200
214002
7214024
814006
214010
714012
2140814
#1416
214029
214022
714024
714030
14034

014036
P14844
714082
214060
pl4462
814072
14072
014974
714076
214109
914102
414104
414106
114119
n14112
214114
214116
714122
714124
214126

BASIC ¥1 FAMILY

214130
714132
714134

214136
214144
214152
7214163
714164

214166
714170
B14174
714200

914292

714204
714219
714212
pi4229
214224
914226
714232
214234
714236
914242
14244
744257
214252
714254

014256
914262

81,4266
814274
214276
93,4302
214304

143026
#14310
n14312
L4316
014329

19223
180022
90287
103400

‘192047

100046
200242
202261
108300
102042
100443

aeee02
105500
1083003
201002
798700
104401
104400
71,2637
2e5e3?
194000

090094
713737
212737
#63737
noB279
7113737
Ag0261
110700
200264
104409
103401
g0o04
LITYL
089804
287412
100404
LITTED
762700
120016
npL40]
200004

124646
732626
weeen2

nL3737
212737
232737
2880837
124020
184409

7238702
762702
232707
290240

aLe7ey

005767
204036
042737
712709
70261
293737
295600
220261
183737
ag5609
ae5g37
ope3pY
108027
Ppooae

299937
peSp37

126727
202404
ZR4767
pi662%
200000

2198720
28740
210037
230700
162700

200030
peons2

po0R34
p1e11e
0gLeo4

177776

apree

INSTRUCTION EXER,

9028
opp200
apoRe?
pose22

eogo12
poL132

164570

spooe2
[ 1

177772

177777
177702

o00e0s
oepoL2

177762
164730

12448 ]
p14320

oudB2R
opoR34
202034

282036

P934
203836
py202D

ve2006

ooo04

MAEY11 27(655) 19aJULw74  11i6p PAGE 59

By EMYL8
BFE EMT1B
cce I
NEGE RE JRB=200200,C8/ 321040
BYO EMTLB
BRL EMLLB I
eLy SCLEAR (I
SEC JAND SET 1B/
DECB RO JIRO=PQ0477,CCISRR01L
Bve EM?4B
BMY EMT1B -
oLy ’ JCLEAR iyl
INCB RY IREPP200;CC SagPLL
8ce EMT1B
Bve EMT4B
8PL gntis
cLy JGLEAR 1y
ASRB L1 JSHIFY RO ONTIL Vi CLEARS
BvS cu2
BR e
EMPLBI  HLY JERROR!
RTY SEXIY WItW RO2GEP3Y7
EMTLCY ADCB RE 1R2EE22200
8ce EMYLD
BNE EMTLO
L&k RE
. BEQ ed
EMYLDI WY
MoV (SP)», @#EMTVEC JRESTORE SEOPE PYR
CLR PREMTVEC#2
SCOPE
ICHECK TRAP INSTRUGTION TRAP s:ousnc:
HLT=10T IRECEFINE HLT
®#TRAPVEC,®@#1QTVEC JSET 10T (WLT) TRAP VECTOR
MOV #TIAPL, @#TRAPVEC §SEY ‘TRAP VECTOR
;oo nqracvok,avrnarvcgzr JADD RELOCATION FACTOR
EN TN
MoV SHPSH  PHTRAPVEC#2 JRETAIN CURRENT PSW ON TRAP
SEC JSET CARR
MOVB PCIR
SER JSEY 2 BIT
TRAP : JTRAP YO TRARL
181 8cs (4
HLT
BEQ yhd
HLT
BR TRAPiC
TRAPL1 :M; 4 IN BIT G@Y SET N TRAP
HL
ADD H4TRE
CMPE Rﬂ((SP) JCMECK LOW BYTE OF RETURN PC OM
BE®Q R JSTACK
HLY

MACY11 27(455) 19aJULa74 1114 PASE 6p

CMPB #{SP),;s(SP)

81T (SCa%y (SPY®

RTY JRETURN t0 INSY FOLLOWING TRAP (1)
TRAPLCH MOV c#sotvﬁc:o#TRApvzc JRESTQRE TRAP (W|.T) TRAP VECTOR

MOV PRYY4,8#TRAPVEGe2

MOV BIZTVECH2,0810TVEC

CLR PHYOTVEC+2

SCOPE .

HL¥aTRAP JRESTORE HLT TO A TRAP INST

MOV PCIR2

ADD 2.R2

MOV #REL0C,PC :so RELOCAYE PROGRAM CODE

NOP PROGRAM RETURNS HERE#2
12222222222222 LAST ADDRESS OF GDD! YO BE RELOQCATED 22222222222

MoV PCIRY JSET SCoPg PYR

JTHE BELOW ROUTINE ASCERTAINS WHIGH CP & CP OPTIONS THE PROGRAM IS RUN=
lNéNG ON AND SETS QN INDIgATOR xvcogékc?#AccaRoxucgv.

CpCH Ts s P
BNE 00 NOT sxtcuvz ROUTINE IF NOT PASS &
MoV lRTX..#ERRVECt? ;S!T UP. £RROR YRAP 10O RETWRN
Moy #37Re
SEC
TSt P¥PIRG JREB3 IF 11/45
ggc RO JRO=2 IF 185/4p
¢
S8 PUPSWHY IRpEL IF 10/22
s8¢ R
CLR 08177780 JR@=g IF 1%/0%
ASL RY JSHIFT INDICATOR
Moy RET(PCI+ ISET CP INDICAYOR
oPY,CPt ,WORD ¢ JCONTAINS OPYION & CP INDICATORS
JEVEN BYYEY us::/as.zyizzgz,aszzzqa.ona1/45
JO0D BYTEL 20@EMEM MGMY,1088EYS, 42=11/45 FLOATING POINY
3si GLR PHERRVEC#2 JRESTORE ERROR TRAP TO HALT ON TRAP
CLR SHRESVEC+2
L] ORI, CP #4 1BRANCH {F 1{/25 OR 11/2p
BLY REL3
JSR PCEPRINT JPRINY MESSAGE BEGINING AT FOLLOWING ADRS
aug;zsr
AL

§ 3333383333 P!R§T ADDRESS YO Bg RELgClTED IIIIIII3IS

REL3I
TSY E ) JR® CONTAINS THE ADDRESS OF REL3
MOV a'uarns?An ISAVE
MoV PCIRE 1GET GURRENT

3up #iRe iSUBYRAG’ RCLOGATION FACTOR

>
NS




DZOKC.C BASIC 11 FAMILY INSTRUCTION EXER, MAEY11 27(655) 19aJULa74 21840 PASE 64
DZOKCD
014324 249037 001004 MOV ROTOHFACTOR JSAVE RELBCAYION FACTOR
71433y 0410701 LI PCIRY JSET NEW SEQPE PTR
ECK STACK OVERFhuN
- B14332 013767 4177776 2023306 OV#L MOV W, 78 JSAVE STATUS IN 75 BELOW
p14347 205037 177776 CLR oNPSW JSET KERNEL MQOE
714344 010746 MoV PCiwl$P) JPUSH CURRENY PC ONTO STACK
714346 062716 0PPL36 ADD #23w,, (SP) }FORM ADORESS OF 2% BELOW
- 714352 711637 0POUL4 MOV (S"))®¥ERRVEC  JSET ERROR VECTOR
%143%56 012737 0Q034Q 00ID26 MOV #3480, 0¥ERRVECH2 }SEY PRIORITY LEVEL 7 ON TRAP
714364 762716 0QOPD74 ADD #43S5e25,(SP) JFORM ADBRESS OF 44§ BELOW
P1437¢ 712637 7g0@20 MoV (SF)# @HIQTVEC SET JOT TRAR VECTOR 70 41§
%14374 712746 AQ0340Q MoV #3108, =(SP) !
714400 011637 MPOB22 MOV (SP),PM]OTVEC#2 ;SET PRIORITY LEVEL 7 ON 10T TRAP
714404 710746 MOV PC w($P) JPUSH CURRENT PC ONTO THE STAK
f144m6 062716 Q00006 ADD 61 (SP) JADD OFFSEY Y0 INSY FOLLOWING RTI
714412 0R0Q02 RTY JSET PRIORITY LEVEL 7,CLEAR *T¢ BIY
JAND EXEEUTE FOLLOWING INSY NEXT
714414 312733 0@B3T6 MOV #376,R3
714420 010313 MOV R3F(R3) JLOAD 376 INYD ADDRESS 376
714422 710306 MOV R31SP JSET STABK PPR AT BOUNDARY
JTHE aELou lnsrRuchoNs SHOULD NOY GAusE AN ov:ar;ow TRAR
714424 005716 TSt ) JBECAUSE ¥ST |8 A NON MODIPYING INSY
#14426 721666 177776 cMP sP).-2¢5P) ;sa 1S COMPARE
714432 122737 Mp0@02 214254 cMPB W2LeKQPTY,CP JCHECK IF 14720 OR 11/25
Mi444p 702411 BLY 123 JBRANCH [F 44/40 OR 11/48
$14442 0BL404 BEQ 113 IBRANCH [F 14/20
114444 NM12767 0PPO14 002144 MoV #1%,%18 JCHANGE GHECK WORD IN 548 |F 1%/2%
714452 000407 B8R 193
714454 M127687 00034 202134  11S1 Moy 434,518 JCHANGE CHMECK WORD IN 518 IF 1i/2¢
714462 Q0473 8R 108
714464 112656 1281 MOV (SP)%,8a(SP) }BECAUSE QF ADDRESS MQODE 5
714466 754676 0000 B1S «(SP),8(SP} 1BECAUSE OF ADDRESS MOOE 7
714472 705066 (20004 108} CLR 4(3P) IBECAUSE DESY ADDRESS 1S > 376
714476 057636 NOOB0Q 818 o(br),o(spao JBECAUSE OF ADDRESS MODE 3
m14592 200406 8R JBRANCH OVER NON KZRNEL MODE TESTS
\ JERROR seavxcs ROUTINE
714504 712620 2si MoV (SKy*, Ry JSAVE PC OF INSTRUCTION THAT TRAPPED
714506 112622 MOV (SP)*,R2 ISAVE PSY
#1451 012726 @P500 MoV ﬂSTKPYR,SP $SET STACK PIR
714514 104400 HLY JERRORL AN INSTRUCTION THAY WAS NOT

JSUFPESES TO TRAP TRAPPED
JR® CONTAINS PC, R2 CONTAINS PSW
414516 710045p BR JEXIT TE
) THE BELOW INSTRUC'XDNS WILL CAUSE A SYACK OVERFLOW
ISTACK PTR IS AT 3/6

714529 162737 000P66 202824 3Isi ADD v42-2s,os£RRVEc JSET ERROR VECTOR TO 45
714526 710376 MoV R34SP JSET STABK PTR AT 376
714533 #12722 0DP0OL MOV #14R2
714534 005000 CLR RE
714536 785816 CLR (SP) JSETS BIY 2 IN Re

DZQKCLC RASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(65%5) 19aJULe74 11147 PABE 62

DZAKCD
M1454y  1@6302 ASL R2 ISHIFY lNDlCATOR BT
M14542 105226 INCB (SP)* JSETS BIT 1 IN
714544 7P6302 ASL R2
714546 16P746 ADD PCie(SP) JSETS BIt 2 IN Ro
714550 M@6302 ASL R2
714552 A00ER4 10% JSETS BIY 3 IN Rp
B14554 006302 ASL R2
714556 704767 QpO0L4 JSR PCT4PS JSETS BIY 4 IN Ro

i~ 714562 7p63n2 ASL Re INOTE} 14/05 utvuout ECO # KD11A»2BR0S
1D0ES NOt SEY BIT 4,
M14564 050666 177776 BIS SP7e2(SP) JSETS BIT 5 IN Ro
414573 208497 BR 58
IPROGRAM WILL TRAP HERE ON OVERFLOW YRAP

714572 2%0200 asi 8IS 1SET APPROPRIAYTE BIT IN Rg
71,4574 200202 RTY IRETURN PROM TRAP
714576 nBB207 4gs: RTS PC
Pl4s0g 212737 0@0022 V02020 418 MOV #I1OTVEC2,0#]0TVEG
714606 0UOQR2 RTY

ICHECK THAT ABOVE !NSRUCTXONS DID TRAP

714610 012776 0DO500 50 MOV HSLKPTR,SP JSET STAEK PYR
p14614 022700 5¢s| CMP (PCY*, RY JEACH INSTRUCTION B3ET A 81Y IN Ro
714616 MUOPOQ 5181 JHORD @ JCONTAINS EHECK WORD
714623 APL497 BEQ a3 JRE2 77 [F 48 OR 45,14 IF 8%,34 IF 29
714622 185737 014254 TST8 S#0PT, CP JCHECK 1f t1)0%
714626 APLE03 BNE 523 JBRANCH IF NOT AN 11/@5
P1463p 722700 0OPE34 cHP #34,Ry ;us: ECO KO11A«00083 CWECK WORD
714634 MPL471 BEQ 68
714636 1p4470 5281 HLY
JEXITY ROUT!NE
714640 PL2776 000600 &si #KpTR,SP 1SET KERNEL STACK pt
P14644 112746 M8v (PC)#,=(SP) JPUSH OLB PSW ONTO STACK
714646 000907 7s) JWORD @ JCONTAINS SAVED PSW
P14657 040746 MoV PCrw(SP) JPUSH CURRENY PC ONTO STACK
714652 062716 0PPOC6 ADD #6; (SP) JADD QFFSE?
714656 APPQPD2 RT1
714660 712706 PRSP0 MOV #STKPTR, SP JSET STAZK PPR
#14664 012737 0G@POP6 200024 MoV BEZRVEC#2, @#ERRVEC
pL4672 194000 SCOPE
1CHECK THAT ALL a:s:nv:n éusrnuchous YRAP (34 ¥OGAT ON 12)
814674 012737 000802 281144 RESTRPy MOV #2008 JLIMIT T8 7,0 {TERAT{ONS
714702 P1070% MOV PCIRL JSET scnn: nxur:n
#14784 PA2702 015024 MOV #5%,R2 JGET ADDRESS OR RESERVED INSTRUCTION TABLE
714710 P63702 PPLR04 ADD ®#LACTOR,R2
714744 122737 0POOE04 014254 cMPB H4§OHOPT, CP JADJUST TABLE ADDRESS IF 11/20, 311/8%
714722 003402 BLE 11% 158841/49, 1{/40 TABLE, 6Sai1/05
B14724 062702 00OE36 ADD #63935,R2 144/20 TiBLE

01473 132737 0pP04P 014295 118§ 81t8 W40, 040PT, CPel  JCHECK 1P £1745 FLOATING POINT IS AVAIL,
714736 001402 BEQ ] $BRANCH {7 NOT AVAILABLE




D20KCeC BASIC ¥ FAMILY INSTRUCTION EXER,
D20KeD

014740 008067 AEOLLED

714744 012737 (015002 000040
714752 263737 poiop4 0POBLC
214760 712203 15}

014762 0204454

#14764 012204

814766 710317 23}

714770 000200 334

014772 104400

A14774 104400

PL4T776  L04400

718000 00405

P15¢M2 912746 015014 as)

7150806 063716 001004

915012 020002

P15014 U20304 4181
7180916 NOL760
w1520 095203
#18022 000763

215024 002007
718026 T0R7Y
715039 000210
15832 0@R227
245034 007220
215036 007777
218047 AYSp4g
nLsp42 A76777
n18044 106400
PLS048 106477
15050 106700
7450582 107777
L5054 170000 50814
A15056 177777

nisd6a 702090

715062 0PBRAG6
Pi5864 MEBETT
715086 AP0210
#15¢7p ABB23Y
PL%272 706400
p18274 707777
n15078 770008
pi510g 077777
715102 106420
p18104 107777
p181n6 170009
A1511p 177777
718112 202000
#15114 712737 pp@EI2 2002410 7Si
715122 1094020

MABY11 27165%) 19aWUbe?4 a114p PASE 63

77

210
227
7090
7777
75040
76777
196400
108477
106700
107777
4170000
172777
4

77

219
237
6400
7777
70000
77177
1064920
107777
170000
177777

[
MOV
8COPE

808 1SEY YABLE TERMINATOR AT GRQUP 7
#4%, OMRESVEC JSET RESERVED INSTRUCTION YRAP
O#PACTQR:OIRESVEC

(RE)#, JGEY FIRST R!SERVED INSTRUGTION
1% TERMINATES THE
(R2)¢ R4 - JGET LASY RESERVED XNSTRUCTION XN GROUP
R3Y (PC) 1EXECUTE RESERVED INSYRUETION
2 - JGONTAINS RESERVED INSYRUCTION

JERROR! ENBTRUSTION IN R3
1(25) ABOVE FAILED TO GAUSE A
SRESERVES INSTRUCTION TRAP

418
413, ({5P) JADJUST RETURN PC
O#FACYOR, (SP) - JTO RETURN T9 41§
. JIRETURN 10 44s
RITR4 IHAS GROUP o! RESERVED INSTRUCTIONS
18 1BEEN EXEGUTED
R3 1 INCREMENY TH18 RESERVED INSTRUCTION

JTO NEXT ONE AND EXECUTE

2%
lTlBLE 0? 11/48,11/4% RESERVED IN;TRUCTIONS 1@ TERMINATES YHE TABLE)
58

, ”
1GRQUP 2
‘ "
:GROQP 3
:GROSP 4
JGROUP 5
’ "
JGROUP 6
’ "
1GRQUP 7 FLOATING poINT
"

5 INSTRUCTIONS
JO TERMINATES THE TABLE

JTABLE OF {1/85, 11/20 RESERVED INSTRUCTIONS (8 TERMINATES THg TABLE)
68§ 6 JGROUP 4

} "
JGRQUP 2
3 "

iGroyp 3
} 09 3
JGROUP ¢
' "
GRrolip 8
o
lGaoUp []

@ TERMINAYES YHE TABLE

nRESVEC&Z,lURESVEC JRESTORE RESERVED TRAP .TO HALT AT 12

JCHECK TWAY ALL BITS [N THE PROCESSER STATUS WORD (PSW) CAN BE SET AND

DZQOKCaC BASIC %1 FAMILY INSTRUCTION EXER,
DZOAKCD

MACY11 27(655) 19eJULw74 11148 PAGE 64

P15124 413767 177776 002152 PS&CHKI "OV

015132 29537 177
n1%136 205g46

‘P1814@ 0410746

715142 062716 000006
%1814 200002

215150 (13746 008016
215184 212704 177776
715163 A0O25D
715162 205714
715164 001401
715166 104400
215178 113700 044254
718174 016200 16564

p1820p PRS73Y 014254

715204 1@0p@2

#5206 A52700 170009

P15212 712702 A@PO0PL 1081
#15216 030200 181
#18220 PPL423

pL%222 Q5037 0ROBL6

pi%226 P3I0227 0OO2P

718232 001403

P15234 212737 00PP02 289046
P18242 705014 2081
m18244 050214
m48246 M11403
p15250 020203
p15252 001401
715254 104400
015256 0PRA244
718260 740214
P18262 011403
218264 004404
#18266 104420
P1%270 006382 28
718272 103354

718274 205014

#1%276 ML2637 000OL6

218302 042746

nL83ING  A020P0 38
P8I0 B1A746

718319 262716 02006

f18314 0PA002

218316 104000 asj

218328 213704 177776
218324 ML0446
718326 112716 0R0309
7218332 010746
18334 062716 0C0PU06

P#PSH, 35 JSAVE STATUS
PHPSH SCLEAR MODE BITS IN PSW
=(SP) JROUTINE TO ELEAR
PCim(SP) 1STATUS WORD (PSW)
#67(SP) i

JCLEAR PSH & EXECUTE FOLLOWING INST
e#TB]TVEC*2,=(SP)
#PSWy R4 1L,0AD ADSRESS OF PSW INTO R4
(R:) JCHECK THAY PSW WAS CLEARED
*
1T -

JERRORY rsw FA!LED T0 CLEAR

®H#OPT ,CP,RD IGEY CP ¢t

pSuBIt(g),RE  JGET BIT MASK FOR YEST RgsTHOSE 817§ IN
JTHE PSH WHICH CAN BE SEY/GLEARED'

##OPT,CP JCHECK IF MEM MGMT IS AVAILABLE

]

1 3BRANCH IF NOT AVAILABLE

#170098, R ;szr BITS £5.12 1F MEM MGM?T

#1iR2 JR2 = TEST BIT

R24RP JGMECK 1P BIY CAN BE SET/CLEARED

28

a#TBITVECH2 )

az; #29 JOMECK 1P TEST WiLl SEY /T BIY

#RVI;O#TBITVEC¢2;S£T RY] INTO RETURN

(RY) JCLEAR PSW

R2y (R4) ssa? R2 INTQ PSW

tﬂ')uﬂs 1GET BIT

R2RY JCHECK THAY BIY WAS SET IN PSW

w3
JERRORY BIY IN R2 PAILED TO ssv IN PSW
ICLEAR Z BIT

R27 (R4) ICLEAR BYIY IN PSW

(R4) 1 R3 JGET PSW RESULT

2% JBRANCH IF BIC ABQVE CLEARED BIT IN PSN
JERKOR} sx' xn nz PAILED TO CLEAR IN PSW

R2 ISHIFY TESt

xs JBRANCH IF ALL ssz NOY TESTED
JCLEAR STATUS

(SF)"Q#YBIYVEcﬁi JRESYORE T BIY RETURN

(PG)® u{SP) JPUSH ORIGINAL STATUS ON SYACK

[ JCONTAINS BRIGINAL PSH

PLTe(SP) $SET RETURN. PG

#¥60(SP)
JRETURN

OHPSH, R4 ISAVE PSW IN R4

R47e(SP) IPUSH R4 ONTO STACK

#3009, (3P) . :scr PRIGRITY LEVEL 6 AND

PLiwiSP) JOLEAR ¢T! BIT AND EXEOUTE

#64(SP) VINSTRUCTION FOLLONING RTI




DEOKCeC BASIC g1 FAMILY INSTRUCTION EXER,

D20KeD

0ZQKCC
DZOKCD

215340

715342
718344
N15346
115352
15354
718386
n15360
n15362
718364
15366

718370

n15372
ni8374
715376
718400
n1%404
715410
718412
n18414
n1%416

n1542¢
718422
118424
m15426
n1843y
n18432

715434
715436
718440
n15444
715446
715459
715452

715454
715460
ni8462
715464
n35466

215470
L5474
n15500
AL5504
A15506
115519

BASIC 11 FAMILY

815512
15514
115516
nL5529
715522
7153524
n15526
ni5532
n15534

715536
A15542
715544
715546
715552
15554
715556
715560
715566
715579

715572
715574
715576
715600
nL860M2
f1%604
718676
n15619
#15612
715614
715616

215620
715622
7158624
718626
718639
15632
715634

715636
215649
a15642
n15644

avoga2

210683
2enzsy
112706
apepas
1083776
205206
204403
ninen2
nLn3NG
104400

710306

"10600
210003
pB5p43
112746
n22743
aeie02
420306
761421
104400

105226
nps723
21022
n20g26
neL4ny
104429

15143
144613
222713
neL002
120603
201401
104400

132627
24202
naneey
201401
1094409

12746
762706
2702
120246
avL0n4
122602

201042
120006
PBL,401,
104408
710446
A4LA746
762746
nege2
124009

712727
neopey
410779
162700
285529
np634g
102375
n22767
nUL401
1084429

710709
nLegee
au5202
200277
2089251
120002
103023
1082402
24404
168403
184400

28277
120200
193403
1g2402
204404
100001
104400

o240
7RR24g
I 1 L))
renaéep

200377

177777
5p9377

177400

por377

LETATEN
ngeon2
177404

MAGY11 27(655) 198JULe74 11149 PAGE ¢5

RTY

lCdECK THAY ALL B;VS IN THE CURRE?Y STACR PTR CAN 8g SET/CLEARED

18i

2si

184

2si

38

4si

INSTRUCTION EXER,

aeP026

177776

000004

P77776 477754

581

CCC

MoV

MACY11 2

BNE

£ SYACK PY
W377,5P JSET STACK PTR ¥ wy
P JROTATE @ BI® YHROUGH ALL 81T
18 1817 POS}YYONS
SP JSHOULD INEREMENT 8P T0 ¢
2%
SPR2 }SAVE ERRQR STACK PTR
R3I¢SP JSET STAEK FPTR FOR TRAP
JERROR!
R3ITSP JRESTORE QRIGINAL 8TACK PTR

DPERAT‘ONS USING THE STACK

JSAVE STACK PTR

RU.RS

»{R3)

Bel, »(SP) 1{5P) a 377
#377,(R3) JCHECK THA' ONLY EVEN BYYTE WAS AFFECYED
1%

R3;SP JCHECK AUTBwDEE
1]

(spye .

{R3)* JCHECK ResOLY
2%

REZSP JCHECK AUTOwING
*

«(RJ) J(R3)=®177777
w(8P), (R3)

#177408,(RY) JCHECK RESULY
3%

SPIRY

.‘!

(SP)*, 8377

4%

SPIR?

o3

#17w(SP)

LXIkL

177444 ,R2

R27e(SP)

1]

(8P )%, R2

7065%) 19aJULe74 11148 PABE 66
53
RO SP
4
RAGm(SP) JRESTORE ORIGINAL PSH YO SYACK
PCie(SP)
w6 (SP)
9vs/c EARS PROPERLY

777 6, (P 1LOAD CONSTANT
pc:na 1GET CURRENT PZ
¥4¢RP JPOINT R ?0 1§ ABOVE
(RO)» 1A0D 'c' alr Y0 15 ABOVE
= (RE) ISHIFY
28 JUNTIY, 'vl BIT SETS
077770.15 )CHECK RESOLY

wh
' JERRORt INGORRECT RESULT IN 1§ ABOVE
JRE®ADDRESS OF DATA

JCHECK THAT CONDITYON CODES ARE SgT Pnopsngv WHEN A NUMBER (CURRENT PC)
é‘#ﬁ THAT NUMBER VERSA,

MoV
MoV
ING

Sce
«CLCICLN
CMP

HLY

(240) IN
NGED TO T
ITION IND

NoP

NOP

NOR

NOP

+1 ARE COMPARED. AND VICE

PCIRY T CURRENT PE

R@,R2 ISAV! IN R2

R2 JMAKE R2 s RDe§
IGLEAR C & N BITS

ROGRR JGOMPARE # WITH #ey

1% $CARRY BYY SWOULD SET

i sV B1T SHOULD BLEAR

19 12 BIT SWOULD BLEAR

L hd IN BIT SHOULD SET

JERROR| GOMPARE # WITH #ed FAILED TO
JSET CONBIYION CODES IN PSW CORRECTLY

18ET CONBXYION CoDES IN PSW
#bd WITH o

R27RE 1GOMPARE

28 1C 81T SHOULB CLEAR
2% 1V 817 SKHOULD GLEAR
2% 12 BIT SHOULD ELEAR
e IN 81T SHOLD CLEAR

JERRORL COMPARE ##4 WITH ¥ FAILED TO SET
JCONDITION CODES IN PSW CORRECTLY

!YHUCTlONS VOhLO THESE NBPS MAY
ES ARISES, YHE TEST CODE SHOULD
EPENDENT AND SHDULD RUN WHEN RELOCATED BY THE PROGRAM,



DEQKCHC BASIC #1 FAMILY INSTRUCTION EXER,
DZQKCD

DZQKC=C
DEOKCD

#15645
215650
n15652
715654
715656
#15662
93,8662
718664
515666
915670
918672
018674
718676
#1570
71587082
915704
218796
218710
835742
718714
215716

218728
218722

"@18726

215732

815734
31574
318742
215752
p15752
218750
715766
718774
916002
716006
216010
916014
216046
616020
716024

016026
016034
916036
216042
a16044
n16@46
n16054
n16056

BASIC 1 FAMILY

216060
216062
PL6064

214070
246076
718104
#6112
L6114
716322

716124
716132
216134
216142
716146
216154
7216154
716156
16164
216166
216172
#16176
216202

716204
216206
016214
246222
716226

216232
216236

216240

014244
#16246
216252
016254
21,6260
216262

816266
016274

2080240
agB24p

2pB240

280240
90240
apa240
opo24p
2208249
oge240
2pB242
2e0240
nEn240
see24p
280240
2a8240
0240
200240
oeB24p
ABR240
200249
1040029

24,8702
762702
242707
229249

983037
212791
as2737
204374
#12737
232737
232767
117737
165737
180375
206237
290001
neB424
296337
fuogae

122777
204004
npave7
284744
nRe4as4
117737
204761
np5227

aAvAcee
Aeape2
728015

732737
aL2737
912737
290262
152737
102446

132737
opipé2
112737
213727
202000
185737
129375
212737
aps2ey
7009000
232737
105937
1094400

208445
216737
212737

193037

212716

28267
rogee?

o503

oga240
25037
203046
212746
poope2
212706

232737
204374

zeogL2
2e4132

201094
00400
B46226
2202008
216064
0geo6R
177564

177564

177564

nepgLe
163170

agoens

177564
202064
203086

[4.x LX)
177586

000024

177586

MACY11 27(455)

NOP
NOP
NOR
NQP
NQR
NOoP
NOQP
NOP

SCOPE

MoV
ADD -
MoV

PCIRE
#12,R2
#RELOC,PC

19gWlLe74

1114g  PAGE 67

JGO RELOCATE PROGRAM CODE
JPROGRAM RETURNS HEREw2

NOP
13333333333333 LAST ADDRESS OF CODE 10 BE RELOCATED 33333333333

CHE CK T;V !NTE&RUPT.

TTYCH LA CYoR

MOV PC Ri
8t #¥108,041PS
BNE 8
MOV #35,02TPVEC
MOV #200,08TPVECE2
MOV #NULLS,MSG
MovVE BMSG, PHTPE .
TST8 s#IPS
BPL ym3
ASR P#TPS
WALT
8R KWLl

2si ASL e#TRS
RTY

38 4] #12,9M56
BNE 48
JSR PCTPRINT
SCRLF
BR 5%

4si MoVB OMSG, P#TPB
BEQ 23

581 INC (PCy+

INSTRUCTION EXER,

20900215

ogeen2
z16232
neesse

7o0100

ogow2e

neesoR
pEov64

177564
gi6202

016206
177776

177734
716232
177776
pL6240

162540

opoges

177776
g16262
gee6ee
peeing

202006
0023100
2023102

177546

177776
177776

200044

ogaien

ReDe4
202128

177504

MS61
NULLSY

MACY11 27(655) 39aJULe74
+WORD [}
RT
+ASCIZ  <15>K40><15>
JEVEN
2u71~e To TURN N KHilsL LINE
MOV #RY],®¥ERRVEC
MOV B4y, e KVEC
MoV 4300, $HLKVECH2
SEY
8IS #1400, 04LKS
BVS 53

ICHECK IFf TTY 1S READY

3SEY TTY INTERRUPT VECTOR
JPRIORITY LEVEL 4 ON INTERRUPT
1ADDRESS OF MESSAGE YQ BE YYPPED
JTYPE FIRST CHARACTER QF MESSAGE

$SET IE BIY IN TTY CSR REG
JWALT FOR PIASY INTERRUPY

JICLEAR 1E BIF

IBRANCH If CHAR IS NOY <(F>
JPRINT MESSASE BEGINING AT FOLLOWING ADRS

JTYPE CHARACTER
JBRANCH IF TERMINATOR
JSET MSG TD NEXT CHAR ADDRESS

11142 PAGE 68

XgONTA!NS ADDRESS OF CHAR T0 BE TYPED
JRETUR

CL0CKk 1FAAVAszBLE
ISET UP DIRECY RT] ON TRAP
JLOAD INTERRUPY VECTOR
JSET PRIORITY LEVEL 6 ON INT,
JSET TIME OUT INDIGATOR
[S!T INTERRUPYT ENABLE
JSKIP PRIORITY ARBITRATION TEST
JBELOW ]F NO KWigml

JROUTINE TO CHECK PR[OR:TY ARBITRATION LOGIC

JTHE BELOW TEST WILL INHIBIT INTERRUPTS ON LEVEL 6 AND ABOVE (LOCKING

JOUT THE LINE CLOCK) AND THEN SET UP TWE TTY TQ INTERRUPY, NEXT THE
JPRIORITY LEVEL WILL BE SET 70 P ALLOWING INYERRUPTS IN WH]CH CASE .

JITHE LINE CLOCK (AT LEVEL &) SHOULD INTERRURY BEFORE THE YTY (AT LEVEL 4),

159

25}
1BEFORE
Isi

asi

58|

BN

8178
BNE
Move
Mov

#2¢,0%pSW
3%

W309,9uPSH
*#TRVEC, (PC)»

2
AUTPS

Y
#28,P4TPVEC
(PE)e

2
uas.-ungsc

JCHEGK IF (7/ BIY IS §
yDO NQT DO TEST IF s:r
ISET PRIORITY LEVEL = &
JSAVE TTY INTERRUPY VECTOR
JCONTAINS CURRENT TTY VECTOR
JCHEEK IF READY
{WALIT FOR TTY TO BECOME READY
YSET NEW VECTOR
JSTALL WAITING FOR LINE CLOCK
170 _BE READY
JSET LINE €LOCK VEECTOR
xscT PRIORITY LEVEL ¢

JERROR] EJTHER TTY INTERRUPTED

7:! LlNEsgLOGK OR BOTH FAILED TD !NT:RRUFT
[EX

MoV
MoV
CLRB
MoV

INO
RTY

CLR

15 8#TPVEC
u4a.oanv:c
PHESN

K53, (SP)

TICKS
SH#ERRVEQ#2

#HPSH
={3P)

# 46, n(SP)
#KBTR, SP

#3100,R8TPS
' ®

TEST
IR!SYORE TTY VECTOR
JSET LINE CLOCK VEGTOR
JRESTOQRE PRIORITY LEVEL 2
JSET RETURN ADDRESS T0 5% BELOW

FINGREMENT TICK COUNT
FRETURN
JRESTORE ERROR TRAP TO HALT AT 6

ICLEAR Mth By?S [N PSW
JCLEAR PSW

160 YO NEX? INST WITH PSWag

}SET KERNEL $TACK PTR ¢NoT APPLICABLE
IFOR $1/20,1£/83 CP/

Yeneek 1F0EE0T Gevite 15 susy

J15 AVAILABLE

B

s



DZOKCxC BASIC y1 FAMILY INSTRUCTION EXER,

DZoKep

DZQAKCLC
D2AKCD

71,6276
716302
716304
16340
716314
816322
716324
716326
16330
716336
#6344
716352
716360
716364
716370
216376
716400
716404
716410
716412
7164416
216422
716430
746434
n16449
n16442
716450
736456
716462

214464
416472
716474
716509
a16502
ni16504
716506
716512
716514
n16516
716522
n16524
116530
13,6532
n16536
716540
116542
716544
n16546
716550

BASIC 11 FAMILY INSTRUCTION EXER,

716554
n16556

716560
7116562

?16564
16566

2165y2
16572

716574
716602
716610
716611
A16616
916624
#16625
716632
716640
716646
716654
716662
716672
#16676
#16704
m16742
816714
716722
716730

105737
100020
016702
ABe787
ni2702
nL27e3
242223
712223
742737
p527%7
7242737
242737
ngs267
116709
n26p67
noLea2
apoL67
716742
6302
A46p02
npP5¢37
212737
716216
n32716
nBL426
n12737
n16737
nL2746
200902

032937
301374
185737
100375
nesp2y
280000
1g5267
neL375
200005
1095737
100003
AB4767
n16744
n13702
neL404
ap4712
AeA240
nen24g
78R40
287137

fe0ece
A008p29

177774
177774

nees7?
aRR377

200002
411113

Pe3015
744514
goe

oeA1es
[l 1R

177579

162470
163014
004664
neL702

agL672
pe100
ppe6Le
[41-RLY ]
162444
175664
rL8570

pOPBLD
162370

216560
ApPRL6
pEoR4n
716554
opee2p

aeoo02
ngeere
nge23p

peoLee
177564

177772

177570
182502
20042

p@2224

247514
244515

243511
744515

pS2p12
n42524
253116
e43040
027463
p27463
n42514
p52522
045521

042040
P42040

216060
177364
0p2024
opoB26

162422

egL122

201122
202846

177584

029127
037524

022110
237524

p4a4bip
252423
046101
251117
232064
232464
054501
020146
08523

052532
047147

MACY1L 27045%)

18i MOV

2si MoV

3si MOV
RTI11  RTY

JROUTINE TO SET

DONEt 81y
BNE
TSTB
8P
CLR

38
BEQ
LOGICALIJSR
Nop
NQP

NoP
DONEL1 JMP

MACY1y 27(65%)

LA

13
1GNT, R2
PCYSFORME
¥OIG1TIw2,R2
WPASSES,R3
(RE)+, (RIVY
(R2)#, (R3)
WPASCNY, 84MSC
WiKg,eeTPS
#POWN, PUPFVEC
#3470, 0MPFVECHZ
1GNT

OPg,CP,RE
PASHABIRD) , 1ENT )
28

DONE

xc'r (]

R2

CPPASS(p) R2
LTEL
#40,"4SCOPEF a2

PSHTAB(2),(SP)
#20, (SP)

3%
#2,P#SCOPEF+2
RTiL,0¥16
#START2,(SP)

19gWULa74

11168 PABE 69

JOELETE END OF PASS TVPE oUT IF Sy7e2
JBRANGH fr Su7 1§

JGET PASS COUNY

1GO YO FORMAY ROUTINE

JGET ASCIL VALUES

JAND MOVE YHEM INTO MESSAGE

JPASS MESSAGE ADKS TO YELEYYPE SERV]CE
ISET 1E 817

JENABLE POWER FAIL TRAP

JIPRIORITY 7 ON POWER FAIL

JIGEY CP TYPE
JCHECK 1F ENB OF TEST
JBRANCH 1F NOT AT END

JGET PASS BOUNT

JLIMIT PASS BOUNT YO Qw6

JCLEAR T BYIT TRAP ADORESS

JSET ITERATION COUNT = 4M

JPUSH NEXT PASS PSW ON STACK

JWILL /T B1Y BE SEY ON NEXT PASS?
JBRANCH IF NOT

35!? ITERATION COUNT # 2 FOR (T¢ BIT
JSEY (T¢ BIT TRAP TO RETURN VIA 16
IRESARY PROGRAM AT START2

JRESTART PROGRAM AT STARTZ WITH NEW PSW
J{FROM TABLE BELOW) NQYEQ YHE RTI IS
JCHANGED YO AN RTT IF NOT AN 11/05,11/20

UP MEMORY MANAGEMENT TO RgLOCAYE PROGRAM CODE ABOVE 28K

Wi00,0¥TPS
0o E

MHYPS

4

(PL)*

]

15
2%

OHSWR

33

PCT PRINT
*#42,R2

DONEL
PCL(R2)

M#STARTS

19elUlLe74

JWAIT FOR FTY OUTPUT TO FINISH
IWATY FOR LAST CMARACTER To BE PRINTED

JOELAY WAITING FOR TELETYPE YO FINISH
$TYPING GMARACYER BEFORE 1SSUING RESET

JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
ICHECK DOR/AETLL MONITOR HOOK

JG0 TO DOPZACTIL MONITOR ViA 42

JRESYART PROGRAM

11149 PASE 79

JTHE BELOW TABLE REPRESENTS THE /NEW! PSW SEY 8Y THE PROGRAM ON
ySUCCESSIVE PASSES!)
TA LE MAY gﬁ "°°"}E$c'° CAUSE THE PRQGRAM TO RUN

INOTE THE gELON
JYNDER ySE
)

DEFINED PARAME

ERS By

HING IN THE DESIRED PASS PARAMETER

OR EXAMPLE TO CAMSE THE PROGRAM TO RUN WITRQUT SETTING TWE (Y BIT
JIN ALL PASSES PAYCH QUT THE #7¢ BIT [N YWE TABLE,

PSWTABI Po0R0R
206820

JALL 11 FAMILY CPIS

JTHE BELOW TABLE 1S THE +BIT MASK/ USED YO DETERMINE THE INDEX VALUE
INEEDED T0 SET THE *NEK! PSH,

CPPASS| 177774
177774

114/08
jiss2e

JYHE BELOW TABLE REPRESENTS YHGSE BKTS IN THE CP WHICH CAN BE SET/CLEARED

PSWBITI 0003
ﬂ00377

111/?0

JTHE BELOW TABLE GQNTAINS THE # OilPASSES REQUIRED YO COMPLETE TESY

PASTAB) (WORD

' WORD
IMESSAGES
MSG11

Ms621 1ASCIZ

I LTEST!, ASCIZ

2

CHYGH | IM1Y?/

<13><12>¢THIS TEST InVALID FoR 11/40011/43 p EASE RUy DCoyxCr<18><12>

131/20

JASCIZ  C35D<L2>LON LIMITY

ENDMSG) ,ASCIZ  <18><12> DqgC DoNE!

WEND



DENKCsC BASIC Y1 FAMILY INSTRUGTION EXER, MAEY1L 27(653) 19aJULe74 11140 PABE 71
DZOKCD SYMBOL TABLE
ADEB2  NQ4564 ADCBS 209374 ADEB6  pOER6R ADEB?  0U6710
ADER 092524 ADCY 203400 ADE2 PP3374 ADES 808202
ADEG 98672 ADCY 206624 ADDZ PRY376 ADDY 827602
ADDLA  P10026 ADD1B 210044 ADD2 P10432 ADD3 918486
ADDS p11450 ADD7 pig112 ASLBL  pR¥742 ASLB1A 24366
ASLB3 225364 ASLBA 204670 ASLB6  2R4p44 ASLBY  sp7D0¢
AsLo #92646 ASL1 003554 ASL3 207146 ASL4 284466
ASL6 LELLLY] ASL7 By6432 ASRBYL  QU4RS6 ASRBLA gp4pB2
ASRB2 74634 ASRB2A 2Re652 ASRBS  2@%324 ASRBS  BRAL62
ASRB7 007024 ASRP oER674 ASRY oY3442 ASRZ.  Bp44LR
ASR3 295102 ASR6 203524 ASR7 oEg4s6 BELL 225747
B18BYL 210220 BICB1A D123242 31 87310 BICY 207724
Bl1E2 710522 RIC3 911120 81e7 912579 BINB? 232336
BINL 710400 B1SBY - P10206 BIS2 P@7266 BISOA  O@7344
8184 287712 BIS2 212440 B]S2A 214582 8187 242532
BITBL 010176 BI782 0218736 BIT33 @g1127d BITBS  g1f6%4
BITY 807640 BIT13 = 222080 BIT14 = p40p0Q BIT15 = Lgo0s0
BIt2  pip546 BIT6 = DPYILRE BIT8 = pER4RY BPTVECs 0084
¢ = 3gp0eL calr 013536 cCo P34y cecy 202354
cca 202370 ccs THIN cc4 a0#416 CHKSP  @35342
CLR2 202442 CMPBL 213152 CMPB2  @10722 CMPES  91(302
CMPN 815372 CMPY 027470 CMPGA  2O7432 CMPY 397622
CMPLA 007742 CMP2 210450 aMP7 #12046 COMBL  g04@2¢
COMBLA M@4200 COMB2 204546 COMBS 203302 cOMBS  2@6114
COMB7 926724 CQoMo 202596 CoML PR3566 CoM3 205162
COMé4 024276 cOM6 P05510 coM7 096556 CPCHK 244204
CPPASS 716560 DBINB7 032332 DBINY  @1R740 DOATA 24342
DDATAB @1{742 DECBL @377 DECBLA 0¢3120 DECB2  opé722
DECBS  A@5442 DECBOA D@6214 DECBY  g@6772 NECY 292566
DECL pO3360 DEC1A  P@363p neEE2 PLELE DEES 205134
DECS 295656 DECY 206430 DIGITS PPL662 DIGTAB 3p{652
DISPLA® 17757p DONE 015464 DONEL 16550 EMTVECE np2032
EMTL 713724 EMTLB 021404 EMTLC 214040 EMYLD  d1dp22
END 016244 ENDMSG 216714 END1 p3,6246 ERRQR  pgleiz
ERRPC  #@L787 ERRPCY 004724 ERRVECs 0pUpp4 FACTCR ao{on4
FORXOR - 720740 FPEVECE 202244 FRSTAD 003010 FRSTME go{pi2 ' /
GSYST 003160 HLT & 1pé4np ICNY o0%L009 ILLTES 036625
INEBL 003704 INCB2  0B4776 INCB3  p073334 INCBS Q0626 et
INGBOA 0OB6176 INCB?  0P6756 INCE P02606 INCL 003474 i \
INE3 #25170 INC4 PEe326 INE6 o0562¢ INC7 206646 \ ;
10TVEC= @gnd20 1074 013624 10714 gi3632 10718 013646 % .S
JMPL p13052 JMP3 233122 JMP4 p13160 JMPS 713224
JMPG 713244 JMP7 033302 JSRTST @133m6 JSRY 213370
JSR1A  P13372 JSR3 013456 JSR3A 043460 JSR4 243534
JSRéA 713536 JSR6A 813579 KPTR = g@d6RY KWLl 216070
LK8 = 177546 LKVEC = pP2400 LOGICA @1654¢ L?B = {77546
LPS ® 177514 LSTMEM B@2140 MMVEC = p@.25¢ MOVBY 218126
Move 207120 MOVEA  2p715g MOVY 239912 MOV7 242046
MSG 016060 MSG1 218574 MSG2 218611 N = P000L0
NEGBY 203754 NEGBA  0@4726 NEGB6  @©8132 NEGBY @740
NEGD P02626 NEGE 203620 NEG2 oe43%Y NEGS 205146
NEGS P@5544 NEGT 008524 NULL = pelgew NULLS 016064
OAERR 712616 OPT,CP 034254 DVPLW  @14332 PASCNT  ppi672
PASSES 01782 PASTAB 036579 PC 21X004P07 POWN 200640
: h
L)
w4
DZQKCoC sasxc,1% FAMILY INSTRUCTION EXER, MACY11 27(655) 194dULaT4 1114g PASE 72
DEOKCD SYMBOL TABLE
PFAIL  0BP656 PFVEC = 200024 PIRQ = 4772772 PIRVECs 208240
PRYY4 = pap202 PRYY6 = 203300 PRTY7 = 000349 RSM & {77776
PSWBIT A16564 PSWCHK 215124 PSWTAB 712554 PYP 200620
RECD peL752 RELOC  0@1132 RELRL  00Lp06 RELD og2272
REL1L ne6392 REL2 03,2274 REL3 214306 RESTRP 944674
RESVEC® 200010 RETPC  2@4230 ROLBL  @R3716 ROLB2  2ER62p
ROLBS @540 ROLBS 208146 ROLB6A pR&242 ROLB?  p070%6
RoL 2 nP2660 ROL1 P@3434 ROL1A  p@9426 ROL3 095246
ROL4 nB4424 ROLG 203474 ROL7 p8634 RORBY  pQ4024 vy
RORBLA 024274 RORB4 004602 RORBS  p@53%2 RORBS 306100 / \
RORB?  p@s742 RORQ 002544 ROR1 PO3I344 RQR1A 003456 i )
ROR2 204312 RORS 003970 RORG 083564 ROR7 906526
RT11 716462 RO =X002020 A1 X00000) RiP  =X200000
Rii  sxogoomi R12  =XP@20P2 R13  =X%p@o00es Ri4  =X0000D04
RS =XP20005 R2 BX000022 R3 X00eRes R4 sX000094
RS =X0000205 S8CBL 003732 88CB3  pU%43Y SBCB4  QQ471{4
$BEB6  PPSYO2 SBCB7  PP667p $8C0 204749 SBCL 203540
$BOLA  AP3526 14 285230 $866 pe5600 sBLY p06442
$8INB7 p12322 SBIN7? 14744 SCOPE 3 104200 SCOPEA o0{pi{é
SCOPEB U746 SCOPEC o@3102 SCOPED @UY114 SCOPEE 00126
SCOPEF pPi120 SDATA 211310 SDATAB 011740 SLR & {77774
sP »%000006 SPCHK 015372 SRO = 177572 STARY  pp2066
STARTL 002160 START2 002239 START3 BP2224 SYATUS 201714
STKPTRe A@p500 §yB9 207136 LIV:3 287660 SyBlA  0RY766
SUBLR 12002 sye2 219476 8UB2A  p1fsi6 sHsa 714032
SUB3A  0110%4 SyB6 211470 sus7 p18066 SWABS  BB2726
SWABL  BP4134 SWAB2 204342 SWAB4  ppi76y SWABS 36226
SWABY  ppeS4p SWR  » 177579 T = 00R02¢ TBITVEs 0@P0L4
YIEKS 00776 TKB  ® 177562 TKS = 177364 TPB = {77566
TPE  ® 177564 TPVEC = 200064 TRAPVE® ppY¥o34 TRAPL  p141f2
TRAPLC 014136 TRTVECE 200034 TSYBL  P@AL46 1SYB2  BP4736
TSYB2A 0p4746 TSTB6 205734 TSt2 282464 1871 203694
TsY2 #4266 1576 0096256 TTYCHK 213734 uBMe 266262
UBREAKS 177772 us? 014754 UWMS #9545¢ UMY 206332
UW? PE6336 v » 002002 2 LTl LT SCRLF  oui744
$FILLS noie02 SFORMP 004332 SRESTR  gp@24y SSAVR  a092(4
WPRINT 221232 ' » 216732

ERRORS DETECTED: @/2

#DZ0KCD, DRQKCH/SOL#=DZAKCED
RUNeTIME| 12 21 @ SECONDS
CORE USED} 7K




