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ABSTRACY

THIS DIAGNOSTIC PROGRAM IS DESIGNED TO BE A COMPREHENSIVE
CHECK QF THWE PDP11/085 AND PDP11/2¢ PROCESSORS, THE PROGRAM
EXECUTES EACH INSTRUCTION IN ALL ADDRESS MODES AND INCLUDES
TESTS FOR TRAPS AND THE TELETYPE INTERRUPT SEQUENCE, THE
PROGRAM DOES NOT TEST INSTRUCTIONS NOT COMMON TO THE 11/29
OR 11/@8%, THE PROGRAM RELOCATES THE TEST CODE THROUGHOUT
MEMORY f=28K,

REQUIREMENTS

EQUIPMENT

POP11 FAMILY CENTRAL PROCESSOR
OPTIONAL = KWitel (LINE CLOCK)

STORAGE
THE PROGRAM USES ALL QF THE FIRSY 4K OF MEMORY (EXCLUDING
THAY AREA OF MEMORY RESERVED FOR THE LOADERS),

PRELIMINARY PROGRAMS
NONE, HOWEVER, THE EMT AND TRAP INSTRUCTION SHOULD BE
VERIFIED BEFORE RUNNING,

LOADING AND STARTING PROZEDURE

LOAD PROGRAM USING ABS LDADER

IF THE CONSOLE TTY IS A SERIAL LA32 OR A VT2¥ FILLER
CHARACTERS MAY BE REQJIRED, DEPOSIT INTO LOCATION 1282
(FILLS) A 4429,

LOAD ADDRESS = 200

PRESS START

SET OPERATING SWITCHES

PASS COUNT tS PRINTED AFTER EACH PASS (SEE SEC 6.4)

"DZQKC DONE™ 1S PRINTED #HEN DONE (SEE SEC 7,1)

SWITCH SETTINGS

SW18 HALT ON ERROR,,, THIS SWITCH WHEN SET WILL HALT THE
PROCESSOR WHEN AN ERROR IS DETECTED, THE PC#2 AND THE
CURRENT STATUS AT THE TIME OF THE ERROR 1S STORED ON
THE STACK (R6), IF THIS SWITCH IS SET BEFORE AN ERROR
1S DETECYED THE PROGRAM HALTS AS DESCRIBED ARQVE, THE
PROGRAM MAY BE HALTED AFTER THE ERROR TYPEOUT OCCURS
8Y SETTING SW15 AFTER THE TYPEOUT BEGINS,

SWi4 LOOP SUBTEST,.,, THIS SWITCH WHEN SET LOOPS THE CURRENT
SUBTEST RUNNING REGARDLESS OF ERROR,

SW13 INHIBIT ERROR PRINTOUT « TWIS SWITCH WHWEN SET INHIBITS
THE ERRQR PRINTOUT,

SW12 INHIBIT RELOCATION,;«+ 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,

SWi{ INHIBIT SUBTEST [ITERATION.., THIS SWITCH WHEN SET
INHIBITS SUBTEST REITERATION, NORMALLY EACH SUBTEST.
IS EXECUTED 8 TIMES BEFORE TWE NEXT SUBTEST IS RUN,
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SETTING SWii CAUSES EACH TEST 70 BE EXECUTED ONCE
BEFQRE STARTING THE NEXT SUBTEST,

SW128 RING BELL ON ERRQOR,., THIS SWITCH WHEN SET WILL RING
THE BELL WHWEN AN ERROR IS DETECTED,

W7 INHIBIT ALL BUT ERROR TYPEOUTS,..THIS SWITCH WHEN
RESET (2) INHIBITS THE END OF PASS TYPEOUT (ICNT=XXXX)
AND THE END OF PROGRAM TYPEOUT (DZOKC DONE)

ERRQRS

1F AN ERRQR 1S DETECTED THE PRQGRAM WILL TRAP TQ THE ERRQR
HANDLING ROUTINE (ERROR), IF ENABLED THIS ROUTINE WILL BYTE
THE PC AND THE PRQCESSER STATUS AT THE TIME OF THE ERROR,
ALSO (IF REQUIRED) THE OQRIGINAL PC (WHERE THE PC WAS
RELOCATED FROM)Y,

ERROR PRINTQUT FORMAT

ICNT=AAAA PC=BBBBBB PSWalDODDD

OR _ ‘
ICNT=zAAAA PC=BBBRBB PSWEJDODDD PC RELOCAYED FROM CCCECC

WHERE1 AAAASPASS COUNT
BBBBBBEPC AT THE TIME OF THE ERROR
CCCCCCaPC OF THE ORIGINAL CODE RELOCATED
DDDDDODSPSH AT THE TIME OF THE ERAOR,

PARITY ERROR DECTECTION

IF A PARITY ERROR IS DETECTED THE PROGRAM WILL TYPE A
MESSAGE"PARITY ERROR" AND SCAN MEMORY FOR TWE PARITY ERROR,
WHEN THE FAILING ADORESS IS LOCATED THE PROGRAM WILL WALT
WITH THE VALUE OF THE ADIRESS+2 IN R,

ERROR LOQPING

THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY
BY SETTING Swid4, SETTING SW13 WILL INWIBIT THE TYREOUT AND
ALLOW SCOPING THE FAULTY SIGNAL(S),

UNPREDICYED ERRORS ‘

THE PROGRAM MAY ON OCCASSION DETECT A MEMORY ERROR THE
RESULYS OF WHICH WERE NOT PREDICTABLE IN WHICH CASE THE
PROGRAM MAY BEWAVE UNPREJICTABLY, WHEN THIS HAPPENS THE
USER MUST RETRACE TWE 'PROGRAM STEPS TO RESOLVE WHERE THE
ERROR OCCURRED, THE FOLLOWING ITEMS SHOULD BE CONSIDERED
AND MAY BE OF USE WHEN RETRACING A FAILURE OF THIS NATURE,

1. HALT THE PROGRAM (1F NECESSARY)
2, EXAMINE RELR1

ADDRESS RELRL (1@26) CONTAINS TWE UNRELOCATED VALUE oOF
THE PC OF THE LAST TEST THAT WAS SUCCESSFULLY EXECUTED,
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3, EXAMINE FACTOR , ,
ADDRESS FACTOR (1024) CONTAINS TWE RELOCATION FACTOR,

4, EXAMINE ALL LOCAT]INS STARTING WITH THE  ADDRESS
SPECIFIED IN RY/RI4(IF PSW BITL1 =2/1) COMPARING THEIR
CONTENTS WITH THE CONTENTS OF THE' CORRESPONDING
UNRELOCATED CODE (SPECIFIED IN 1806) AS SHOWN IN THE
LISTING, EXAMINE AND COMPARE UNTIL EITHER A DIFFERENCE
IN INSYRUCTION (I1,E,, THE ERRQOR) OR THE NEXT ‘SCOPE’ 1S
SEEN.,

IF THE PROGRAM TRAPS AND HALTS AT A TRAP/INTERRUPT VECTOR+2
(NOTE) THE PDPw11/48 wiILL DISPLAY THE ADDRESS OF THE HALT+2
I1.E.s A FALSE TRAP TO 4 WILL DISPLAY 12),

1A, EXAMINE THE STACK (R&)

THE TOP WORD ON THE STACK CONTAINS THE PC AT THE TIME OF
THE TRAP, IF THE PC 18 GREATER THAN 20228, THEN

2A. EXAMINE LOCATION 12082 (FACTOR)

THIS LOCATION CONTAINS THE PROGRAM RELOCATION FACTOR
WHICH, WHEN SUBTRAZTED FROM THE PC GIVES THE PE OF THWE

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 SWid, SWil AND SW B8 AND TAKES APPROPRIATE ACTION,
ALSO, THIS ROUTINE STORES IN R1/R41 THWE FIRST ADDRESS OF THE
SUBTEST BEING ENTERED,

FRROR

THE ERRQOR ROUTINE IS ENTERED BY THE HLY (TRAP) INSTRUCTION
AND 1S EXECUTED WHEN A PREDICTABLE ERRQR IS DETECTED, THI
ROUTINE MONITORS SW15, SW13, AND Swig,

RELOC

THE RELOC ROUTINE IS ENTERED BY A MOV RELOC,PC
INSTRUCTION, THIS ROJTINE RELOCATES THE PROGRAM CODE
THROUGHQUT MEMORY: AND ' JUMPS'’ TO THE RELOCATED CODE AFTER
IT HAS BEEN MOVED SUCCESSFULLY, IF THE CODE CANNOQT BE
RELOCATED (BECUASE QF INSUFFICIENT MEMORY) THE ROUTINE
'JUMPS’ TQ THE NEXT SECTION OF UNRELOCATED PROGRAM CODE,
THE CODE MOVED 1§ LESS TWAN (K (4200) BYTES), AT THE STARY
AND END OF EACH SECTION OF CODE Y0 BE MOVED ARE A SECTION OF
CODE WHICH ESTABLISHES THE FIRST ADDRESS OF THE CODE TQO BE
MOVED, AND SETS A SCOPE POINTER (R1/Rit) AND, ALSO A SECTION
WHICH ESTABLISHES THE LAST ADDRESS AND ‘JUMPS’ TO THE
RELOCATION (RELOC) ROUTINE, EACH SECTION OF €ODE IS

]
S
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IDENTIFIED AS SHOWN BELOW!
10000020000820r IRST ADDRESS TO B RELOCATEDOOOGY200Y
CODE TO BE MQVED AND EXECUTED

1002000000000 0LAST ADDRESS OF CODE TO RE RELOCATED g200g000

THE RELOC ROUTINE DOES NQT RELOCATE PROGRAM CODE INTQ THE
LAST 10@00(8) BYTES OF MEMORY, THUS PRESERVING THE LDADERS,

END

THIS ROUTINE IS ENTERED AT THWE COMPLETION OF EACH PASS 1T
SETS UP (LOADS NEW PROCESSQOR STATUS) FOR THE NEXT PASS; AND
PRINTS THE PASS COUNTI

1CNT3XXXX
MISCELLANEOUS

EXECUTION TIME
THE EXECUTION TIME 1S HIGHLY VARIABLE  (DEPENDENT  ON
PROCESSOR, TYPE OF MEMORY, AND AMOUNT OF MEMORY), HOWEVER,
WHEN TME PROGRAM 1S RUNNING SUCCESSFULLY THERE IS A
NOTICEABLE ‘FLICKER! DISPLAYED IN THE CONSOLE LIGHT PATTERN
THE ‘FLICKER’ WILL DIM WWHEN T/ BIT TRAP PASSES (EVERY 0DD
PASS) ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM
oF:

2 PASSES ICNTs2 11/85 OR 11/20
SOME TYPICAL TIMES FOLLOW!

PROGRAM DESCRIPTION |

THE PROGRAM 1§ DIVIDED INTO FOUR SECTIONS OF POSITION
INDEPENDENT  RELOCATABLE  TEST  CGODE, EACH SECTION IS
APPROXIMATELY 1K WORDS LONG, (EXCEPT SECTION A),

SECTION @ TWIS SEGTION TEST THE UNARY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTION IN EACH ADDRESS
MODE ;EXGLUDING UNARY INSTRUCTIONS USING ADDRESS
MODE 7).,

SECTION { THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
ADDRESS MODE 7 AND BINARYS IN ALL ADDRESS MODES
(EXCLUDING BINARY BYTE OPS USING ADDRESS MODE 7),

SECTION 2 THIS SECTION TEST BINARY BYTE OPS USING ADDRESS
MODE 7, JMP, JSR AND PRQGRAM TRAP ([OT, TRAP AND
EMT) INSTRUCTIONS,

SECTION A FOLLOWING SECTION 2 IS A ROUTINE TO ASCERTAIN
WHICH CP THE PROGRAM IS RUNNING ON, THE RESULTS
ARE USED BY THE FOLLOWING @ODE YO CHECK THE
ADDI;IONAL INSTRUCTIONS/FEATURES QF THE 11{/42 AND
11749,
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SECTION 3 THIS SECTION CHECKS THAT FACH BIT IN  THE
PROCESSOR STATUS WORD (PSW) CAN BE SET CLEARED,
RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS,

FOLLOWING SECTION 3 ARE TWO ROUTINES 7O CHECK THE TELETYPE
PRINTER LOGIC AND A ROUTINE TO 8TART THE KWilelL LINE CLOCK,
IF ;HE KWiiel 1S AVAILABLE TWE PRIOQRITY ARBITRATION LOGIC 1S
TESTED,

AFTER EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE "“RELOC"
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ALL MEMORY UP
TO 28K, WHEN THE SECTION HAS BEEN RELQCATED AND EXEQUTED IN
ALL MEMORY THE "RELOC"™ ROUTINE WILL RETURN THE PROGRAM TQ
THE NEXT UNRELOCATED SECTION,

RELOCATION AND EXECUTION OF ALL SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES A SINGLE PASS,

UPON COMPLETION OF A PASS OF YTHE PROGRAM THE PROGRAM
RESTARTS USING A NEW PRICESSOR STATUS DEPENDING ON THE TYPE
QF PROCESSOR AND THE PASS COUNT,

STACK POINTER

THE STACK PQINTER 1S SET AT 824g,

NOTE: IF TWE PROGRAM ]S RUNNING 1IN EITHER USER OR
SUPERVISOR MODE (NOT APPLICABLE IF 41/20 OR 11/985) THE
USER/SUPERVISOR STACK POINTER IS SET TO 820 AND THE KERNEL
STACK POINTER IS SEY TO 600, THE KERNEL STACK POINTER I§
USED ONLY FOR THE SCOPE, HLT, TTY, AND KWiiwlL (IF AVAILABLE
TRAP/INTERURT RQUTINES,

POWER FAILURE
A POWER FAIL SERVICE ROUTINE IS INCORPQRATED IN THE TEST,
WHEN USING TH1S PROGRAM THWE POWER SHOULD BE TURNED OFF WHEN
RUNNING YO CHECK THE POWER FAIL LOGIC, WHEN THE POWER FAILS
THE PROGRAM WILL TYPE!

POWER FAILED
AND RESTART THE PROGRAM AT THE BEGINNING, (START)

USER DEFINED RELOCATION LIMITS

THE PROGRAM wILL REQUEST A LOWER AND UPPER LIMIT FOR

RELOCATION, THE LIMITS MUST BE BETWEEN 20002 AND 157776,

THE PROGRAM WILL EXECUTE IN THE LOWER 4K (2=17776) AND THE
LIMITS SPECIFIED.

THE STARTING ADDRESS IS 204,

TO RETAIN PREVIQUSLY SPEZIFIED LIMITS START AT 212,
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" FRONT END
DZGKCE P11 .

200044
200052
veeze0e

200204
vee2ie

eooeRe
ope0oe]
oQoeag
0e0ees
peero4
280305
228006
880007
208008
090003
200002
2900203
o004
280005

0Re00l
éR0002
200004
oaoeLp
228020
200349
600309
000200

200004
2000419
000014
0Po214
de0014
2200820
000024
Bpoa30
000234
0B0B64
éoe100
800240
202244
8ro258

177776
177774
177772

MACYLY

177778
177546
177560
177562
177564
177566
177572
177570
177579
177514
177516

8e0%500
090608

120000
B4gcen
#2e209
200400
0008108

184422
io4000

2ogo4s
216542
20282
040200
0p0200
e12727
242707
0312707

(NLIST SEQ{MD,HC
JLIST O ME

ABS

(TITLE FRONT END

JCONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS

IGENERAL REGISTER ASSIGNMENTS
RO=X0
Rim¥X¢
R2#%2
R3I®%3
R4sX4
R5#XS
SPeXs
PCaX7
R107%0
Rit=x1
R12=x2
R13=%3
Ri4axé
R15=%5

ISTATUS REGISTER (PSW) BIT ASSXGNHENTS

23
Vs2
2=4
N=L0
T=2g@
PRYY7=348
PRTY6=302
PRYY4=200

JIVECTOR ADDRESSES
ERRVEC=4
RESVEC=18
TBITVECs44
TRYVEC=14
BPTVEC=14
10TVEC»20
PFVEC=24
EMTVEGR3D
TRAPVEC=34
TPVEC=64
LKVEC®1208
PIRVEC=24p
FPEVEC=244
MMVEC=250

JREGISTER ADDRESSES
PSW= 177776
SLRs 177774
PIRQz 177772
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UBREAK= 177772
LKS= 177546
TKS=® 177560
TKB® 177562
TPSs 177564
TPB3 177566
SR8= 177572
SWR= 177570
DISPLAY=17757d
LPS= 177544
LPB= 177516

JINITIAL STACK POINTER SETTING
STKPTRa 5p8
KPTR=680

IMISCELLANEQUS BIT ASSIGNMENTS
BIT15%100009
8171442000
8]T13=20000
BIT4=400
BIT6=300

FINSTRUCTION EQUATES
HLT=TRAP
SCOPESEMT

200
222066 MOV #START,RC
202160 MOV #STARTLPC
pe2224 MOV #STARTY,PC

BlT
xv 81T
12 81T
IN BIY
PUTYOBYY
SPRIQRIT
IPRIORYT
$PRIORIT

3ADDRESS OF

JADQRESS
+ADDRESS
JADORESS
}ADDRESS
s ADDRESS
$ADORESS
JADQRESS
SADQRESS
s AQORESS
3 ADORESS

+ADORESS OF

s ADORESS
;s ADQRESS

P AQQRESS
3 ADORESS
sADQRESS

+ ADORESS
JADDRESS
s AQDRESS
1ADORESS
»ADDRESS
s ADDRESS
1 ADQRESS
3 AQORESS
+ADORESS
+AQORESS
3 ADQRESS

FPRQGRAM

Y LEVEL 7
Y LEVEL 6
Y LEVEL ¢

ERROR VECTOR

OF RESERVED INST, TRAP VECTOR
OF Tt BIT TRAP VEQTOR

OF 'TRACE' TRAP VECTOR

OF tBREAKPQINT! YRAF VECTOR
OF 10T TRAP VECTO

OF POWER FAIL TRAF VECTOR

OF EMY VECTOR

OF TRAP VECTOR

OF TTY PRINTER [NTERRUPT VECTOR
KWiisl LINE CLOGK INT, VECTOR
RIRQ VEGTOR

OF FLOATING POINT INT, VECTOR
OF MEM MGMT ERROR TRAP VECTOR

OF STATUS REGISTER
OF STACK LIMIT REGISTER
OF PROGRAM INTERRUPT REQUEST

OF MICRD BREAK REGISTER

OF KWiy=L STATUS REG,

OF KEYBOARD CSR

OF KEYBOARD BUFFER

OF TELEPRINTER (SR

OF TELEPRINTER BUFFER

OF MEM MGMT REG[STER SRE
OF CONSOL SWITCW REGISTER
OF CONSOL DISFLAY REGISTER
OF LINE PRINTER STATUS REG
OF LINE PRINTER DATA DUFFER

STACK PTR

JKERNEL STACK PTR (USED BY KERNEL WHEN

}PROGRAM

1S RUNNING IN OTHER THAN KERNEL

$MODE (NOT APPLICABLE YO 11/0%,311/20)

S A

TRAP %NST T0 THE ERROR ROUTINE

HLT 1
$SCOPE 1S AN EM

1G0 7O START OF TEST
3G0 GEY LOWER/UPRER RELOCATION SOUNDARY
3START WITH LAST TYPED BOUNDARY LIMI?§

JROUTINE TO SAVE REGISTERS ON THE STACK .
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800214
@9022¢
820222
280224
2280226
200239
20908232
380234
2202346

2808242
#80244
200246
290250
200252
280254
208256
29026p
2300262

€0B610
500616

800620

680624
£B0632
208634
520636
$80642
004844
300658
3080652

ueoe56
200664
0Q0672

ceav4g
200746
i ad-1]

420754
6RO756

FRONT END
DZOKCE,P11

220760
090764
200764
220778

4008776

481800
201002

Wweipo4
01086

0081018
201812
281014

621016
welo2e
261026
0R1030
481036
201044
001044
201052
221054
801262
201270
201072
801108
01102
881118
001112
301114
601116
201120
201124
201130

891432
291148
081142
221446
681150
801452
581454
201154
291162
201164

MACYLY

812667
010546
Bi0446
012346
210246
030146
Biop4b
12707
oeeoed

0312667
212600
012604
812602
812603
812604
032605
812707
200229

200610
8312737
2poees
232737
212706
08%227

2Qo0ee
005267
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020816

080816

200620

2p0610
2026089

177772

v21375

204767
200656
003137

B3p5045
220122
642105

00740

812737
20e26)
225737

193403
811603

MACY1Y

205037
©30136
020240
ogenoe

820776
200200
2091208
208000
6P3200

200200
200000

0poeed
200200
088753

200240
832766
001403
052737

000746

832737
081033
8313709
81000%
210204
160504
210203
285737
2081204
830237

opa362
232066
847520

049506
295915

ogone2
177060
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oeoees

2g4000
004000
042009

291206
281004
[y 1]
177872

geesoe

280042

2100098
401010

281004
291238
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oge024-

pP0024

842527
246141
208

200006

JICALLED BY SAVE MACRO OR JSR PCi$SAVR

$SAVR: MOV (SP3+,149 1SAVE RETURN PC
MOy XS:=(SP}
MOV X4.=(5P)
MOV X3, =(SP)
MOy X2, =(SP)
MOV X11=(SP3
MOV X2, =(5P)
MOV (PCov,PE IRETURN
1% 2 JCONTAINS RETURAN ADDRESS

IRDUTINE T0 RESTORE REBISTERS SAVED ON THE STAEK
ICALLED BY RESTORE MACRQO OR JSR PL,SRESTIR

SRESTR1 MOV {SPde,43 $SAVE RETURN PC
MOV (SPIs, Xg
MOV (SP+, XY
MOV (SPye, %2
MOV (SPye, XB
Mav (SPi+, X4
Moy (SPde, X%
MOV tPChe,PC iRETURN
1% ] JCONTAINS RETURN ADDRESS
158610
JPOWER FAIL SUBROYTINE
POWN: MOV #PUR ,@NRFVEC
HALT

!POWER UP SUBROUTINE .
PUP V #PDUN, 8gPFVELD JRESTORE POWER FA[L TRAP 10 POWER
JDOWN ROUINE ABOVE

MOV #KPER, SR 3ISET STACK PTR
CLR (PC+
184 JWORD @ PKILL TIME
2% INC 18
BNE 2%
J?R PC: 4 PRINT FPRINT MESSAGE BEGINING AT FOLLUWING ADRS
PFATL
JMP O4STARY JRESTARY TEST

PFAILY ,ASCIZ <15><123'POWER FAILED'<45>¢42>

+B740
INOTES THXS CODE USED ONLY BY THE XOR TESTER,
1TO USE CODE PLACE 776 (BR ,~2) IN SCOPEA
FORXORY MOV tRTi.l#ERRVEG*Z JSET T!ME OUT TRAP TO RETURN
SEC

ST P¥177068 .Ir A TIME QUT OCCURS THEN WWEN NEXT
s INGTRUGCTION 1S EXECUTED 'G! WILL BE SET
JANQ IF NO TIME OUT 'C' WILL BE CLEARED
BCS 15 JBRANCH IF 'C' SET (TIMED OUT)
MOV (SP,RY 3ADDRESS OF NEXT SUBTEST TC R}
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080002

177776
177572

281826
177578

177778
177579

177746

177579

181 cLR PHERRVEG#2 SRESTORE TIME OUT TRAP
ggg R114SP) $GET RETURN ADORESS BACK TO SUBTESTS
RTY FRETURN EITHER TO LAST OR NEXT SUBTEST
=776
TICKST LJWORD @ SCONTAINS CLOGCK TICK COUNT
,=1080
ICNT: 2 iCONTAINS PASS COUNT
SFILLSI WORD @ SCONTAINS FILLS COUNT IN QDD BYTE
5AN0 FILLER CHARAGTER IN EVEN BYTE
FACTORY 8 - FCONTAINS RELOCATION FAGTOR
ISUBTRACT # IN FACTOR FROM PC TO GET PC OF QRIGINAL COOE
RELR1} JCONTAINS RELOCATED Ri (THE Ri OF THE
JORIGINAL CODE MOVED)
FRSTADY WORD @ ;CONTAINS FIRST ADRS OF CODE TO BE MOVED
FRSTMEMI ,WORD @ SCONTAINS LOWER RELOCATION BOUNDARY ADDRESS
BR FORXOR JBRANCH TO XOR TESTER COOE

1SCOPE (EMT) SERVICE ROUTINE

FTHIS ROUTINE ALLOWS THE SUBTEST TQ BE CONTINUOUSLY LOOPED, ITERATED
J(OR NOT ITERATED) BEFORE BEGINNING NEXT SUBTEST

SCOPEAL NOP

BIT #4090,2(SP) IWAS REGISTER SET BIT SET ON TRAP
BEQ 28 SBRANCH IF NOT
8IS #4090, 98PSH JRETAIN REGISTER SET
2% BIT #40000, 9#SWR SCHECK BIT 44 (CONTINUOYS LOOP}
BED SCOPEC
SCOPEB1 MOV R, 4SP) JLOAD RETURN ADDRESS
MOV R4, ®4RE|R1
sus O4FACTOR, PHRELRL IRELRL CONTAINS UNRELOCATED R}
8IT #4080, 0¥gWR JLOAD POR11/45 MICRO BREAK REG?
BE® 18
MOVB P¥SWR, SRUBREAK  3LOAD MICRO BREAK REG WITH §RO=7
151 RT] FRETURN TO SUBTEST
SCOPECH BIT #4000, 08SWR JSUBTEST [TERATION DESIRED?
BNE SCOREE SBRANCH IF NO 1TERATION DESJRED?
DEC (PCH» IDEGREMENT SUBTEST JTERAYION COUNT
SCOPEDI 48 SCONTAINS SUBTEST [TERATJON COUNT
BNE SCOPEB
SCOPEF) MOV #427SCOPED JRESET I[TERATION COUNT
SCOPEE) MOV (SPd,RY JGET ADORESS OF NEXT TESY
BR SCOPEB
JROUTINE TO RELOCATE PROGRAM COOE
RELOCY BIT #10000, p#SWR JCHECK IF RELOCATION DESIRED taxv;z:
BNE 35 1BRANCH 1F NO RELQCATION DESIRED
MOV S#PRSTAD, RO FGET FIRST ADDRESS QF CODE T BE MOVED
MOV R@,RS SSAVE
MOV R2:R4 $GET LAST ADDRESS OF COOE 10 BE MOVED
sue RE, R4 _#R4& CONTAINS # OF WORDS TQ RELOGATE
MOV R2,R3 JSAVE LAST ADDRESS OF CODE TQ BE MOVED
15T SHFACTOR $FIRST RELOCATION 1S TO 20000
BNE

128
MOV R2,M¥RETPC JSAYE RETURN PC TO NEXT SECTION OF COOE
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01370
201474

801176
#81202
201204
481286
201210
601242
01214
201216
3912289
0e1222
201224
601224
201230

201232
401234
201240

0081246
821250
»91252
561254
91256

001260
521264
29127¢

£01272

uRi276
©01302
621304
221310

291312
81316
001320
21324

“01330
301332
581334
581349
#91342
281344
#81346
981350

FRONT END
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201354
L01356
221368
401362
301364
491366
491372
291376
v@148g
01402
0g1404
521410

621412
081416
71420
21422
01424
201432
021434
381436
g21440
091444
221446
01452
g1456
601462
501472
01476
501502
221504
oB151p
221512
201516
ga1522
w@1524
281538
01532
201536
281540
01544
201550
601554
201556
51562
21564
@91578
291572
©91376
#81602
601606
201610
201614

MACYLY

213702
260204

020437
181043
832022
0929203
01375
024042
@Bi401
104400
e2en0%
201373
010207
841707
soenee

L0046
637600
262766

112046
281003
605726
912600
200207

0B4787
122726
801366

816746

125366
2@2778
984767
280772

193737
1228375
116637
©p0207

(2L J 4]

204767
212704
205203
2108204
£06302
286103
012700

MACYLL

200404
206307
226103
295323,
201374
812704
116324
295603
2853098

27(657)

gg1e12

2021402

2ge0e2
200002

po0026
oeepi2

177584
eeeeel
020022

177564
220002

176662

201662

o086

27(657)

200023
221652

601365

204767
200207

205737
182002
209200
006702
232737
201673
211627
200200
216627
0008900
004767
243702
204767
016767
046767
004767
001672
016702
205742
004767
504767
801707
284767
201662
004767
201714
816702
004767
004767
201662
PLé702
225742
205737
201412
163702
204767
204767
201721
204767
001662

176632

177570

p20009

220802
176542
pr1620
177646
628176
©ge172
177538
177726

177612
177512

177582
177474
177708
177568
177456
177654
231004
881924
177526
177424

177416

12-DEC=74 11139 PAGE 1-4

MOV O¥FRSTMEM,R2 3SET FIRST ADDORESS
1083 ADD R24R4 :$3 ggns;xns LAST MEMORY ADORESS
g:; 24.'#LSYMEM JICRECK TP SUFFICIENT MEMORY REMAINS
s
181 MOV (RPd+, (R2)e JRELOCATE PROGRAM CODE
cMp RE RS JICHECK 1r DONE
BNE i3
28t 114 «{RB),=(R2) 3CHECK THAT CODE WAS RELQCATED
BEG et 1PROPERLY
HLT SERRQRY GODE NOT RELOCATED PROPERLY
gH: ggcR5 SCHECK 17 FINISHED GHECKING
N
38 MOV R2,RC 360 EXEQUTE RELOCATED CODE
43 MoV (PC,PE ¢RETURN 70 NEXT SECTION OF CODE
RETPC: @ 3CONTAINS PC OF NEXT SECTICN OF CODE
JROUTINE TO PRINT ASCI] MESSAGE, HE&SAGE MUST TERMINATE WITH A 2 BYTE,
JPRINTI MOV R@.-{SP) }SAVE R@ ON THE STAGK
MOV #2(SP),RD SGET MESSAGE ADDRESS
ogepe2 ADD #2,2(5p) sADJUST RETURN RC
181 MOVE (RO¥¢,w(SP) JPUSH CHAR ON THE STACK
BNE 2% JBRANCW 1F NOT TERMINATOR
TsT (SPde JPOP TERMINATOR OFF THE STAQK
MOV (SP4+,RE JRESTORE RO
RTS PC JRETURN
281 JSR PCe58 $TYPE CHARAGTER
381 CMPB #127(SP)» SCHECK [F CHAR WAS A LINE FEED
BNE 18 JBRANCH {F NOT LINE FEED
MOV SFILLS, »(SP) SGET # OF FILLERS REQUIRED AFTER
JLINE FEED AND FILLER CHARACYER
481 DECB 1(SP) 3DECREMENT FILLERS COUN
BLT 33 JBRANCH IF NO MORE FILLERS NEEDED
JSR PCy5% JTYPE FILLER CMARACTER
BR 45
581 TST8 LIALH] SWALT FOR OUTPYT DEVICE
BPL 1 =4 370 BECOME READY
177566 Mova 2(SR), 0P8 1TYPE CHARACTER
RTS PC
NULL=8
;ggg;éNE TO PLACE ASCI! VALUE QOF AN ADORESS IN TQ ADDRESS MESSAGE
]
JSR PC,8SAVR 5G0 SAVE REGISTERS ON THE §
Moy #OIGITS RS $ADQRESS WWERE ASC]! VALUES Aa: STORED
CLR R3 JWORKING & INDEX REGISTER
MOV R24RY 3SAVE
181 ASL R2 JFIRST DIGIT Yo RY
ROL R3
MOV #6RO $DIGIT COUNT
12-DEC=74 11139 PAGE 1i=5
B8R 3§ 3PRINT FIRST RIGIT
281 ASL R2
ROL R3
DEC Ry
BNE 2%
381 MOV #3,R1 DIGIT SHIFT COUNT
MOVB DIGTAB(B),(4)% 3LOAD DIGIT INTO MESSAGE
CLR R3 _3CLEAR INDEX
DEC R@ $DEC DIGIT COUNT
BNE 2%
JSR PCISRESTR $RESTORE REGISTERS FROM STACK
RTS PC IRETURN
1ERROR SERVICE CALLED BY TRAP (HLT) INSTRUCTION
ERRORY  TST S#SHR SHALT ON ERROR?
BPL 146
HALT JERROR PC IS THE TOR WORD
AT! JON THE STAC
177570 BlY #20000,8#SWR JPRINT Oyt Dc IRED?
BNE 13 3BRANCH IF NO PRINTOQUT
MOV (SP3,(PE)+ ¥SAVE PC
118: , WORD ] sCONTAINS SAVED PG
MOV 2(SP)/ (PC)+ JIGET STATUS ON TRAP
1283 JWORD 2 JCONTAINS STATUS (PSW) AT TIME OF TRAP
JSR PCySSAYR 160 SAVE REGISTERS ON THE STAGK
MOV SRICNT,R2 $GET PASS COUNT
JSR PC,SPORME 160 TO FORMAT ROUTINE
pap212 MOV DIGITS+2,PASSES JLOAD ASCI! VALUES
220286 MOV DIGITSed,PASSES*2
JS; T PCysPRINT $PRINT MESSAGE BEGINING AT FOLLOWING ADRS
PASCN
MoV 1184R2 $GET PC OF ERROR CALL
ST ={R2) JDECREMENT PC TQ HLT
JSR PCsSPORND 360 TO FORMAT ROUTINE
JS: PCyaPRINT $PRINT MESSAGE BEGINING AT FOLLOWING ADRS
ERRPC
SR s PCasPRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
DIGIT
R PCuaPRINT JPRINT MESSAGE BEGINING AT FOLLOWING AORS
STATUS
MOV 1287R2 $GET STAUS AT TIME OF ERROR
JSR PC.SFORME 360 TO FORMAT ROUTINE
JSR PCeiPRINT SPRINT MESSAGE BEGINING AT FOLLOWING ADRS
DIGITS
MOV 1185R2 IGET PC OF ERROR
ST «{R2)
ST SYFACTOR
BEQ 108
sys SEFACTOR,R2 tFORM PC OF ORIGINAL CODE
JSR PC:$FORME 360 TO FORMAT ROUTINE
Js:P o PCoaPRINT JPRINT MESSAGE BEGINING AT POLLOWING ADRS
ERRPC
R PCsaPRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS

JS
DIGITS




FRONT END
DZOKCE.P11

61616
001616
oe1622
221630
001632
501636
001640
421644
0681646
791650

801652
221654
#216%56
081662
281462
281672
001672
281674
221702
©61707
581714
981724
281726
201734
501742
201744
421747

681752
201754
201756
$81762
281764
ce1770
201774
292000
©02002
582010
202912
292914
202016
se2020

02022
292026
#22032
502034
202040

FRONT END
DZGKCE, P11

402042
202044

202046
2082052
202054
202056
02060
382062

2082064

MAcYil

004767
232737
001403
4787
801747
895737
190203
280008
200002

230468
031462
232464
233466
2308060
opeo4d
25045
44440
¢32060

240
851520

120
247514
0eoic4
BOgDAD
op5015

3207
881752

810046
2950245
125737
100375
113708
242700
122700
°0a1210
132737
o0p244
206015
096245
006215
20756

110037
122720
001005
004767
0081744

MACYLY

6p572%
200205

242700
296315
8p6315
206315
250915
e0735

028002

27(657)

176416
pe2pes

177374
177878

230060

247483
030868
041520
236527
220103
240583
051106

o0ep
260

177568
177562
200200
228177

2p9134

177566
209915

177172

27(657)

177778

12-DEC~74 11139 PAGE 16

177570

238260
238524
d0g
222275
oo

042522
242524

046517

177566

1088
i

%1

JSR
817
8EQ
JSR
BELL
TST
BPL
HALT
RT}

$DIGIT TABLE

DIGTABt

DIGITSt
PASCNTE

PASSES|

ERRPC1
STATUSS
ERRPCHS

$CRLF ¢
BELL:

IROUTINE TO GEY
H

i
RECD:
15

281

"oy
n28
48
"6y

WASCIZ
JASCII

JSR
WORD
MoV
CLR
578
BPL
MOV

‘BiC

CMPR
BNE
MOVB
cLe
ROR
ASR
ASR
8R

MOVB
cMPB
BNE
JSR
SCRLF

PC,SRESTR JRESTORE REGISTERS FROM STACK
;gﬂﬂﬂv.lSNR JRING BELL ON ERROR

PCasPRINTY IPRINT MESSAGE BEGINING AT FOLLOWING ADRS

@4SHR FHALT AFTER PRINT OUT
1o é

‘gagsve '

€15><12>

!t [ENTs2

‘apen’

! PCw’

PSHE’

'PC RELQCATED FROM !

<15><122
<7*

TYPED QCTAL ADDRESS AND CONVERT TO QCTAL, CALL!
R5,RECD

2 iCONVERTED DATA xs PLAGED MERE
R@ )= (SP) 3JSAYE RD ON YHE TACK
(R53 SCLEAR QLD D
*yTKS JWALIT FOR USER T0 TYPE CHARACTER
is
OUTKB,RE 3GET CHARACTER
#200,R0 }ISTRIP MSB .
#177.R8 SCHECK [F RuBOUT
2% JBRANCH IF NOT RUBQUT
#I\;PHTRB STYPE \
ICLEAR CARRY
{R5% JSHIFT LAST TYPED CHARACTER
{RS3 J0UT OF DATA WORD
(RS}
18 GO WAIT FOR NEXT CHARAGTER
RP,0#TPB JECHO CHARACTER TYPED
#155RE JCHECK IF CARRJAGE RETURN
38 IBRANCH IF NOT CARRIAGE RETURN
PCysPRINT SPRINT MESSAGE BEGINING AT FOLLOWING ADRS

12-DEC=74 11339 PAGE 47

381

TSY
RTS

BIC

(RB}e ISTEP RETURN ADDRESS

RS JRETURN

#1777707R0 $STRIP NONwESSENTIAL BITS

(RSH }SHIFT LAST CWARAGTER 3 PLAGES
(RS} JLEFT

(RS}

R@ s 4R5) 5AND INSERT NEW CHARACTER

15 JNALT FOR NEXT CHARACTER

JRETURN




D2OKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(657) 42-DECe74 33:39 PAGE 2
DZGKCE. P41

JTITLE D2GKC-C BASIC 81 FAMILY INSTRUGTION EXER,

002066 029037 177776 START: CLR 4PSH JKERNEL MODE
202072 905000 CLR RE $CLEAR R@=R3
302074 095003 CLR R
2020876 1005202 cLR R2
202108 ©0%203 oLR R3
202102 005004 cLR R4
302104 PP%005 ciLR RS
002106 212706 000600 MOV #KPTR, SR $SET KERNEL STACK PTR
JROUTINE TO DETERMINE LEST MEMORY ADDRESS
202112 012737 002132 000004 Moy #1SyBRERRVEC
202120 005037 #CEQTS cLR SEERRVEE+2
202124 ©05000 CLR Rp
602126 ©05720 ST (RBds SHILL TIME QUTWHEN END OF MEMORY
¥02133 008776 BR 1.2
202132 162700 000002 181 sUB #2R0O
902136 BL0027 MOV REa¢PCY« iSET _VALUE INTO LSTMEM
#02440 020740 LSTMEMI ,WORD @ JCONTAINS VALUE OF LAST MEMORY ADDRESS
$02142 162737 004008 oE2i4p suB #4892, 02 STMEM )SET PROTECTION FOR LOADERS
602450 642737 20000 001042 MOV #auaﬁu.osFRSTMchSET LOWER aounnaav AT 20000
802456 000422 BR STAR JGO TO SYART 3
502160 STARTL}
5023460 @04767 177946 JSR PGy PRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
202164 B16576 MSG1
202166 DO4567 177560 JSR R5,RECD JGET LOWER LIMIT
03172 000900 181 (WORD @ JCONTAINS TYPED LOWER LIMIT
“f2474 046737 177772 201012 MOV 15,@#FRGTHEM SET IN LOWER LIMIT
$82202 004767 177824 JSR PCoaPRINT SPRINT MESSAGE BEGINING AT FOLLOWING ADRS
022206 BL6613 MSG2
202210 ©B4567 177536 JSR R5,RECD IGET UPPER | IMIT
202214 20000 FH] JWORD @ JCONTAINS UPPER LIM]T
302216 046737 177772 00214p MoV 25, PR BTHMEM
©92224 005037 ge1002 START31 CLR SHIENT iCLEAR PASS COUNT
20922308 BL2737 02C0R6 0000@4  START21 MOV #ERRVEC+2,##ERRVEC JSET ERROR TRAP TQ WALT AT 6
©22236 @12706 ©P0500 MOV #STKPTRYSP JSET STACK PTR
202242 913737 001090 177570 MOV O#ICNT,PHOISPLAY;DISPLAY PASS COUNT
002250 912737 701016 000030 MOV #SCOPEA@FEMTVEC;SET EMT(SCOPE) TRAP VEGTOR
202256 ©42737 pol4i2 000034 MOV #ERROR, #TRAPVEC $SET TRAP (HLT) VECTOR
202264 942737 p00200 900036 MoV #200, 04TRAPVECe2 JPRIORITY LEVEL 4 ON TRAP
19000090808000 FIRST ADDRESS T0 BE RELOCATED 280000008
922272 0910700 RELB: MOV PCRD JGET PC
©B2274 2p5740 18T «{RD) $RP CONTAINS THE ADDRESS OF RELP
202276 210037 001810 MoV R@ . ##FRSTAD $SAVE
%2232 840700 MOV PC4RO $GET CURRENT PC
J82304 162708 002324 5UB #,,R0 $SUBTRACT RELOCATION FACTOR
$22310 240237 pri004 MOV R, $#FACTOR FSAVE RELOCATION FACTOR
202314 819701 MOV PCIRY 3SET NEW SCOPE PTR
. JCHECK BRANCH INSTRUCTIGNS
402316 ©00257 cee 1CG!S=0002
#02320 103407 8CS cee ISAME AS BLD
DZQKC=C BASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(657) 42-DECe74 31139 PAGE 2=3
. DZQKCE.P11
$02322 182406 BVS ccp
302324 001405 BEQ cco
502326 100404 BM] cco
20233¢ 002403 8LT cce
492332 203402 8LE cce
#82334 101403 8LOS cce
202336 101201 BHI Y
502342 194400 cees HLT SONE OF THE ABOVE BRANCHES FAILED
1CONTINUE
202342 200270 SEN iCC18=1008
002344 120003 BPL 143
202346 082002 BGE cel
202350 €83001 BGT ccs
002352 002404 BLT e
$02354 184400 cei: HLT SONE OF THE ABOVE BRANCHES FAJLED
1CONTINVE
602356 POB262 SEV 1CC'S=1040
202369 102003 BVC ce?
202362 ©02402 BLT cce
502364 03401 BLE cc?
202366 202001 BGE 14
002370 104400 cea: HLT JERROR] ONE OF THE ABOVE BRANGWES FAJLED
JCONTINUE
202372 000261 SEC AL LT I3Y
202374 193902 sce ce3
202376 101004 BH1 ccs
282400 0032031 BGY X
202402 104400 ) ccs: HLT JERROR! ONE OF THE ABOVE BRANGHES FAJLED
JCONTINUE
202404 000264 SER JCCrSe1iad
002406 001003 BNE ceé
202410 003002 BGT cce
§02412 3910031 BH cca
w2414 003401 BLE 144
502416 104400 cca: HLT FERROR! ONE OF YHE ABOVE BRANGHES FALLED
082420 194200 SCOPE
JTEST UNARY CONDITION CODES
ICLR RO
$02422 ©RO277 sce
302424 0BE244 cLE
202426 005000 cLR Rg IR@8D,CC1590108
092430 103404 8CS CLRE
702432 102403 avs CLRD
202434 201002 BNE CLRE
002436 100403 BM1 CLR2
002440 003401 aLE Ry
092442 104400 : CLRO:  WLT JERROR] INCORRECT CC'S AFTER CLR

©02444 000277 sce




DZGKC=C BASIC 11 FAMILY INSTRUCTION EXER, MACY1l 27(657) 12-DECe74 31139 PAGE 22

DZOKCE.Pi1
J82446 DEO244 cLE
302450 ©@5700 87 Rg IROs2,CC1880102
602452 103404 8cs TST@
202454 102403 BVS 1878
202454 001002 BNE 1870
20246 10040% aMl 1812
902462 101404 BLOS 1ed
302464 104400 ySTR!: HLY JERRQR! INCORRECT CC'S AFTER 71ST
eA2466 ©RO2B7 ece
002478 ©PRO266 «SEZISEV
002472 0205100 coM Rg iROw=1,CC'S810aY
282474 193284 :1+4 CoMe
02476 102403 BVS CoMP
202500 201402 BEG CoMg
¢02%02 ieoeel BPL coMD
202504 002403 BLY .h
202%04 194400 COMB: HLT SERROR! INCQRRECT CC'S AFTER COM
222510 ope26y SEC
282512 085500 ADC Rp IREBDBRI0,CC158010Y
802314 103003 BCC Apce
82516 1p2402 BvVS ADCO
pee%2e euieoy BNE ApCo
202%22 082201 BGE o4
402524 1024400 ADCE: HLY $ERROR] INCORRECT CC'S AFTER ADG
682526 000261 sEC
48253 06800 ROR Rp JRO2LB0B08,CC'Sn4D10
592532 193404 BCS RORR
2@2%34 182003 BVC RQRD
202536 001402 BEQ ROR®
02548 1mQo0y BPL ROR®
002542 0203004 BGY wé
202544 104400 ROR@:  HWLT $ERROR! INCORRECT CC'S AFTER ROR
ve2544 000277 sct
002550 0©pR242 CcLV
#0552 pA%300 DEC Rp JRO=Q77777,0C'83201)
¢BeB34 1083024 BCC DECP
082556 192083 8ve DgECD
0P%68 BOL402 BES Qece
c02%62 100403 BM! Oece
£02%64 Q03403 BLE 14
602566 104400 DECO: HLT J1ERROR! INCORRECY (C'S AFTER DEG
©0257¢ ©eE257 cce
22572 605200 INC Rp }RO=100000,CC'381010
602574 103404 8Cs InNCO
092576 1020083 BVC INCO
©02680 081402 BEQ INCP
©B2602 1@02031 8PL Inco
$R2604 ©6R320Y BGY 144
$B2606 104400 INCD: HLT JERRQOR| INCORRECT CC'S APTER [NC
DZOKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACY1l 27(657) 32~DEC=74 $1339 PAGE 2=3
DZOKCE.P11
522610 Q00277 sce
202612 000242 cLv
$02614 005400 NEG Rp JR=100P00,CC18a011
682616 103003 BCC NEGR
602620 102002 BVC NEGO
vg2622 ©R1401 8EQ NgGE
E9e624 BR2003 BGE o4
5026256 104400 NEGZ: HLT JERROR{ INCORRECT CC'S AFTER NEG
022630 ©OB263 SEC
202632 0063292 ASL Rg JROX0200AD,0C'S8R11
992634 193004 8Cce ASLR
Q2634 102283 BvVe ASLD
02640 2pin02 BNE ASLO
202642 100401 8M] ASLO
282644 10140} BLOS L)
022644 124420 ASLO: WLT SERROR} INCORREGT CC'S AFTER AS|
682659 06100 ROL R@ iRE82PORALCCSm0RRD
992652 123402 8cs RoL®
202684 203401 BLE RQOLD
0026546 092003 BGE 1vé
202660 194400 ROLE: HLT 3ERROR] INCORRECT CC'S AFTER ROL
202662 008200 ASR Rg JIREE0B00A2,0C'38R111
502664 123003 BCC ASRZ
026648 122002 BVEC ASRB
202670 ©91003 BNE ASRO
282672 GR240% BLY L
902674 1024400 ASRO: HLT JERRORY INCORRECTY CC'S AFTER ASR
002676 ©RBR77 sce
902722 ©9%680 SBC Rg iRP=w1,CCSn100]
©92722 - 193202 8CeC Spee
@02794 192401 BVS Sgco
©02706 03404 BLE red
$B2718 184400 SBCa: HLT $ERROR] INCORRECT CC'S AFTER SBC
802712 005409 NEG Rg N tRP=PBBRRL,CCSwPDRRL
082714 800300 SWAB Re IRPSPP2408 ,CCI15%0100
002716 3103403 BCS SWABO
282720 102402 BVS SWABD
292722 @Q109] BNE. SHABE
ap2724 ©P2083 BGE 1od
B02726 104408 SWABB{ " HLY $ERROR| INCORRECT CC'S AFTER SWAB
262732 104009 SCOPE
JCHECK REGISTER SELECTION
202732 ©0500p CLR Rg
goR734 @20277 sce
202736 998102 ROL Rg JRQuY
202740 010002 MOV R@sR2
202742 226302 ASL: R2 IR2ug

902744 810203 MOV R24R3




DZOKC=C BASIC 11 FAMILY INSTRUCTION EXER,

DEAKCE.PLY

002746
002750
202752
2754
8R2756
0e2768
092762
02764
02766
202770
9082772
82774
LR LT

23002
63024
2803012
883012
Le30814
293016
203028

©¥a3822
2030926
#8303
223032
283034
293036
¢03040
©93042
203044

203046
083052
o03054
23056
23060
03062

¢03864
c0387¢0
5030872
830874
203276
u34ap

v83102
“P3106
423110
293112
uB3114
273116

096303
010304
006304
210405
006305
010546
050416
050316
090216
250016
622726
poi4cy
104420

eop257
112700
006100
103776
2e%5200
801401
1094409

012720
285702
2902834
026202
¥a5300
V21374
205122
PR1401
1n4400

442703
206203
13376
2095203
2R1401
ig4400

132704
260404
193376
“R5704
0601401
104420

21270%
2p6305
192376
696305
183302
08570%

o0ep37

280377

ogee2e

120020

177421

200001

MACY11 27(657)

ASL
MOV

JCHECK THAT ALL

181

2%

381

581¢

DZOKC=C BASIC 11 FAMILY INSTRUCTION EXER,

DZAKCE,P11

203429
693122

83124
#93126
e83139
03132
v03134
73134
83340
583442
£83144
383146
#83158
503152
583154
#83156

u@3160
83366
203170
203472
©83174
493176
we3200

423282
63206
03212
©83214

283302
683304

1403
104409

pves9ee
“p5102
69310203
090257
006202
896202
010304
295322
Be137%
2095203
281362
025204
891401
184400

©32737
201052
010146
810627
2aeaog
2318727
8RpaeQ

v@5267
246700
818704
elo1e2
218203
£40304
£1040%
3152737
010506
616627
080809
016706
142737
826708
egi204
086367
bR1350
o411
040046
210146
010246
210346
010446
010546
104400

022022

177772
177766

200340

17773¢
022340
177760

177714

177776

177776

177776

681

cce
MOVB
ROL
BCS
INC
BEQ
HLT

MOV
CLR
SEC
ROR
DEC
BNE
CoM
BEQ
HLT

MOV
ASR
ace

MACY11 27(657)

BE®
HLY

ICHECK REGISTER
R

781

881

comM
MOV
cce
ROR
ASR
MOy
DEC
BNE
INC
BNE
INC
BEQ
HLT

$1CHECK TRANSFER

GSTSTy

184
2%

3%

431

R3

RS,RQ
RQ:RS
Rs.-(SP)
R4, 4SP)
RS, 4SP)
RR14SP)
RP,4SP)
#3379 (SR
X1}

BIYS CAN BE SET
#373,Re
2

T}

VOLITILITY
R2

R2
R2,R3

OF REGIGTER OATA BETWEEN THWE GS AND GD REGISTERS (11/45)

#20;5 @#PIW
78

Ris=(SP)
SP,¢PCY

2
PCo4PCY%
2

*3‘91.‘PSW
RS5,SP
SP.QFC)Q

2

1.8
”5490'.P5N

RE+=(SP)
Ri,=(SP)
R2,=(SP)
R3,=(SP}
R4 = (SP)
RE, =(5P)

12-0BC»74 11139 PAGE 24

IR3u4
1R4910
1R5820

$SET BITS SET IN REGISTERS
FINTO STACK ADDRESS

IWERE SET

IMISSING BIT(S) REPRESENTY

i INCORRECT REGISTER SELECTION

4 CLEARED IN ALL REGISTERS

JSET ALL BITS (MOVB EXTENDS SjGN}
JROTATE A D THROUGH ALL BIT
JPOSITIONS
SFINAL RESULT IS =3
JERROR}

ISET SWIFT COUNT

SROTATE 4 THROUGH ALL SIT POB{TS

JDEGREMENT SHIFYT COUNT

PR2 SHOULD CONTAIN =1

JERAOR! CHECK R2 SHOULD » o

JEXTEND 4 BIT THROUGH ALL POSITIONS

JERRORY

iR4s]

PHA§ THE AFFECY OF SHIFTING A BIT
FTHRQUGH ALL POSITIONS

SRESULT 'SHOULD BE ¢

12-DECe74 331139 PAGE 2e5

1R23-1
1R33,00P COUNT

SDECREMENT LOOP COUNT
3CHECK R3
#CHECK R4

JCHECK [P 'T! 81T IS SEY

s9KIP TEST IF 'T' BIT SET

ISAYE SCOPE PTR

$SAVE STACK PTR

$CONTAINS SAVED STACK RTR

+LOAD DATA, THE CURRENT PC |§ USED AS
3DATA, IF THIS TEST FAILS 2§ GONw
ITAINS THE DATA BEING USED,

SMAKE 00D TO CHEQK BIT 2

JLOAD GD REGISTYER ¢

JTRANSFER GS REG @ TO GD REG 3
SAND G8 REG 1 TO GD R

HATN

$SET PRIORITY LEVEL 7
STRANSFER G§ REG 5 T0 GO STK PTR
JTRANSFER G§ STK PTR TO MEMORY
IGONTAINS GS STAGK PTR

SRE§TORE STK PTR nzzucn FOR Wl T/SCOPE
SSET PRIORITY LEVEL @

JCOMPARE GS/GD STKPTR WITH G§ REG 0
$BRANCH IF THEY WERE NOT &

ISHIFT TEST DATA UNTIL » 0009092

$GET GS REG 2
FETCe s

SERROR! OATA IN GS STK PTR NOT ® GS REG @

16§ REG 2=GS REG 5 ARE ON THE sTack




DEQKC=C BASIC 14 FAMILY INSTRUCTION EXER, MACY1l 27(657) 42-DEC=74 31139 PAGE 206

DZOKCE P11
683306 016706 177662 MOV 18,5P IRESTORE STACK PTR
293312 812601 681 MOV (SPde,RS JRESTORE SCOPE PTR
g03314 104000 b4 1] SCOPE
STEST UNARY WORD INSTRUETIONS USING ADORESS MOOE 3
693316 0Doo4cy BR 1ol
93328 oogece +HORD 2 JRESERVE ADDRESS FOR TENTS
203322 ©i0702 MoV PCiR2
883324 162702 000004 suB #4,R2 JRE POINTS TO RESERVED WORD
o83333 080952412 CLR (R2% JPRESET (R2)
2083332 008263 SEC
683334 BE6nL2 ROR (R 3(R21=100000,CCa1010
803336 121402 BLOS ROR%
a@334p  1sge0l BPL RORE
803342 20202 BGE éd
203344 104400 ROR1! HLT iERROR! INCORRECY €C'S AS SHOWN ABOVE
2083346 000257 cce
oA3358 9092631 SEC
683382 005312 DEC (R2} i (R2I=077777,CCe0RL1
203354 183004 BCC DECK
293356 083401 BLE 1ed
BR23360 104402 DECL: HLT SERROR] INCORRECT CC'S AS SHOWN ABOVE
203362 9002%7 cce
GA3IB64 20026} SEC
283366 209512 ADC {(R24 $(RR)=402002,CCs5010
203379 183403 BCS ADCY
03372 1pege2 BVC ADCL
803374 180994 8P ADCL
203376 881001 BNE 1ed
o83400 104400 ADC1: HLT J1ERROR! INCQRRECT CC'S AS SHOWN ABQVE
2034p2 006112 ROL {R2} 1 (R2)5000000,CCa0111
003404 183203 BCcC ROL
283406 102202 BVC ROLY
J0341p 6010904 BNE ROL3
283412 100003 BPL se4
203414 104400 ROLL RLT SERRORY INCQRRECT CC'S AS SHMOWN ABOVE
z03416 096112 ROL (R23 1 (R2)=02000)1,CC2P200
u0342¢ 101402 BLOS ROLIA JBRANCH IF ¢ OR 2 IS SET
283422 182404 BVS ROL3A
203424 190603 . BPL e d
503426 194400 ROL1AT HLT
203433 0Q6212 ASR {R2} 1{RR)=0000202,CCa011Y
583432 103703 BCC ASRL
203434 102002 BVC ASR%
503436 ©081801 BNE ASR}
vA%44p 1982034 BPL 144
503442 104400 ASR1:  HWLT JERROR! INCORRECT CC'S AS SNOWN ABOVE
0Z0KC~-C BASIC 11 FAMILY INSTRUCTION EXER, MACY1l 27(657) 42-DECw74 113139 PAGE 2e7
DZBKCE.P1y
£03444 226012 ROR (R2% 1(RR)=102022,CCRr1010
03446 303403 BCS RORJA
283450 102902 BVC RORZA
é03452 ©€09140% BEQ ROR3A
203454 10403 8M] o4
BO3456 104400 ROR1A: HWLT
023462 ©0B263 SEC
283462 ©@%212 INC (R23 3(R2)=100001,CC0x4001
0e3464 193083 B8CC INCE
UR3468 1p2422 BVS INC
203470 ©D1403 BEQ INCY
83472 100403 BM} Y
203474 104400 INCL: ALT JERROR! INCORRECTY CC'S A SHOWN ABOVE
BE3I476 ©B05612 SBC (R2) 3(R2)=1PP002,CCx1000
23809 183423 ' 8cs $8C3
203502 1pR402 BVS $BCL
¢23504 281404 BEQ sgti
083506 180404 BM} o4
2e3510 104400 SBC1t HLT FERRORY INCORRECT CC'S AS SHOWN ABOVE
003512 0OeB261 SEC
203514 205612 SBC {R2} J{R21=2077777,CCnpR10
203516 103403 BCS SBC1A
223529 102002 BVC SBC1A
€03%22 00140} BEG SBCYA
203524 100003 BPL 4
623526 104400 SBCLAT HLT JERRQR{ INCORRECT CC'S AS SHOEN ABOVE
283530 0202631 SEC
903832 005512 ADC (R23 }(R2)=120000,CCni0L10
0o¥%34 100401 BM1 L
203536 104400 HLTY
03540 000264 SEC
@83542 926342 ASL (R2% i (RZ)>g00000,CCa0111
383%44 103003 BCcc ASL3
223546 192902 -3 ASL1
083558 929100} . BNE AsLt
203552 160803 BPL é
283554 104400 ASL1: HLT JERRORY INCORRECT CC'S AS SHOWN ABOVE
203556 005112 cOoM (R23 1(RRIBLTTITIT7,CCuROY
293568 103p22 BCC coMi
203%62 102404 BVS CoMs
2283%44 100403 BM] 1ol
EB3%66 104400 coMit HLT JERROR| INCORRECT CC'S AS SHOWN ABOVE
023570 ©oe2%0 CLN
“83572 ©85%742 ST (R2# 3(RQ)=177777,CCei000
223574 103483 8CS TSTS
003576 102402 3VS 1873

03608 102008 8PL 78Ty




DEQKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACYLL 27(657) 12-DEC=74 11139 PAGE 28

DEOKCE P11
¢03602 991001 BNE yod
283604 104400 1ST1: HLT JERROR| [NCORRECT CC'S AS SWOWN ABOVE
203606 900262 SEV
283610 DO5412 NEG (R2} 1(R2)=000001,CCePR00
- 603612 183002 8ce NEGY
203614 102403 BVS NEGS
203616 201004 BNE iod
803620 104400 NEGL:  HLT FERROR! NCORRECT CC'S AS SHOWN ABOVE
303622 295312 bEC (R2# }(RQ)=P20000, COeR301
293624 183003 B8CcC DECAA
203626 901404 BEQ vod
203630 104400 DEC1A1 HWLT SERRQRI INCORRECT GC'S AS SHOWN ABOVE
203632 184000 SCOPE
JCHECK UNARY BYTE INSTRUCTIONS USING ADDRESS nan: 1
503634  BO240Y BR Y JRESERVE A WO
323636 000007 (WORD @ 3 ADORESS Rssenvso FOR TESTS
593648 40703 MOV PCIR3
283642 162703 220004 . sus #4,R3 JR3 POINTS TO EVEN BYTE OF WQRD
603646 010304 MoV R3 R4 JR4 POINTS TO 0DO BYTE OF WORD
003650 805204 INC R4
$03652 DO50L3 CLR (R33 JPRESET DATA
403654 002264 181 sEC
203656 195513 ADEB  (R32 ;ADD CARRY TO EVEN BYT
293660 100402 BM] 2s JUNTIL EVEN BYTE B:conis NEGATIVE
083662 105214 INCB  (R4d + INGREMENT 00D BYTE
$23664 092773 B8R 1$
403666 102491 284 BVS 54 5 (R3)=0776803(07743(200],CC810L0
503670 104400 HLY
c83672 600242 cLy
203674 105214 INGB (R4 $(R3)=100208040003(200],CCe3219
103676 103402 8Ccs INEBL
493700 192001 Bve INCBY
503702 190403 BM1 Vod
- 403704 104400 INCBL1 HLT JERROR! INCORRECT CG'S AS SHOWN ABOVE
$03706 3406114 ROLE (R4} +(R3)=0P0200={00021(200],CC90313
293718 103002 ace ROLBY
203712 182091 Bve ROLB1L
283714 0P140% BED ey
¢83716 104400 ROLB1: HLT SERRORY INCORRECT CC'S AS SHOWN ABOVE
#03720 105614 sBC8 (R4 }(R$1=4776002(1774372007, CONIROY
093722 193002 ace SBCBY .
283724 102421 avs sBcay
203724 100403 BM] rod
203738 104408 sBcBi  HLT JERROR} INCORRECT CC'S AS SHOWN ABOVE
¢93732 106313 ASLB  (R3d }(R$13177400,C000211
003734 123002 8ce ASLBYL
¢03736 102071 Bve ASLBYL
DZOKC-C BAS[C 13 FAMILY INSTRUCTION EXER, MACY11 27(657) 12-DECe74 13139 PAGE 2+9
DZOKCE . P11
$8374¢ 001401 BED o4
$B3742 104400 ASLB1: HLT JERROR| INCORRECT CC'S AS SHOWN ABOVE
283744 105413 NEEB (R34 $(R3)=177400,CCPR300
793746 183402 8cS NEGBY
£0375¢ @240 8vs NEGBY
¢a3752 201401 8E0 o4
203754 104460 NEGB1: HLT JERROR] {NCORRECT CC'S AS SHOWN ABOVE
203756 800277 sce
c03768 105313 DEEB (RS 1(R§I=177777,C0R1001
203762 183202 BCE DECBY
203764 102424 BVS DECBY
203766 001003 BNE red
583770 104400 DECB1: MLY JERROR| INCORRECT CC'S AS SWOWN ABOVE
203772 000241 cLe
0B3774 106013 RORB (R33 J(R3I=477877,CCn0R11
GA3774 183902 BCE RORBY
c0400¢ 1020031 Bve RORBY,
2B4082 102701 BPL e
504004 104402 . RORB1: HLT FERROR! INCORRECT CC'S AS SHOWN ABOVE
204006 000241 cLe
£R4012 105114 COMB  (R4d 1(RYISE00177, O340
204912 103002 8Ce COMBY
204014 192401 BvS COMBY
004016 DO1403 BEO vob
Z84020 104400 COMBL: HLTY SERROR} [NGORRECT CC'S AG SHOWN ABOVE
$94022 196243 1851 ASRB  (R3a PSHIFT EVEN BYTE UNTIL V CLEARS
904024 192002 BvVC 28
204026 105514 ADCB (R4} JAND ADD CARRY TO 0DD BYTE
404230 000774 BR is
204032 203404 281 acs ASRBY
584034 0PL401 BEG o4
204836 104400 ASRB11 HLT SERROR] INGORRECT CC'S AS SHOWN ABOVE
204049 106214 ASREB (R4}
004042 106214 ASRB (R4} + (R3)*B20420,CCaPOLY
. 204044 103002 BCE ASRB1A
204048 102003 ave ASRBLA
004050 001003 BNE .h
304052 104400 ASRB1At HLT JERRQOR! [NCORRECT CC'S AS SHOWN ABOVE
204054 105314 DECB  (R4d 1 (R3)=0DBORZ,CCROLED
284056 0P1403 BEQ et
204060 1094400 HLT PERRORE INCORRECT CC'S AS SHOWN ABOVE
204062 200261 SEC
204064 106014 RORB  (R4b 1 (R3)=1P020Q,CCnLEL0
204064 103402 8cs RORBLA
704070 10200% ave RORB1A

204072 100401 BM! 1eé




DEQKC-CP2:3XC 11 FAMILY INSTRUCTION EXER,

D2BKCE,
co4D74

224076
204102
o04102
oR4104

204306
204410
224112
284114
204116
004420

ce4122
oB4124
CE4L28
624130
004132
604134

204136
204140
404142
504144
004146

we4150
GR4152
oe4184
Be4156
pR4L60
04162
204164
c84166

884170
604172
204174
oBeL176
4280

ve4ze2
04204
404206

204210
204212
£04214
604216
004220
2084222
204226
204232

124402

egp242
185314
102404
104400

000264
108343
193002
102404
100401
104400

epee?7
poE3LY
103402
102401
iogeey
ip4400

195714
193402
1g2401
100403
124420

185014
BR14031
104408
126313
103402
10200}
10040}
194400

125113
193002
102404
1ep00)
104400

288343
001401
124420

195243
200261
125613
201401
104400
822743
281404,
394493

220420

RORB1A1

DECB1A

SWABL3

TSTBL:

ASLBLAt

COMBLAY

DEQKC~C BASIC 11 FAMILY INSTRUCTION EXER,

D2OKCE.P13
204232

124234
424236
284240
$e4242
304246
6B4252

204252
204254
294256
204260
504262
204264
2084266

204278
204272
ce4274
804276

ge430p
804302
204304
204306
2R4310
204312

204314
oB4316
284320
204322
284324
R4326

ve4330
204332
004334
204336
204342

$04342
cBe3ed
204346
204350

04352
604354
eR4356

204360
04362

io4c00

280401
6gepoe
818704
162704
BLo40%
oe5p45

epe277
298244
285725
103402
ig24py
291401
104400

285145
i300y
120403
184408

600241
BR6724
163722
12001
igeo0y
124400

BR2es7
295244
i02¢02
091401
10840}
124400

000261
200324
193404
100401
104420

Bp5425
e300y
180401
104400

005044
og1404
104400

2ge263
pRepes

pgeeRe4

MACY1l 27(657)

HLT

cLY
DELH
BVS
HLT

SEC
DECE
BCC
avs
BM]
HLY
sce
SWAB
B8Cs
BYS
8PL
HLT
1578
BCS
BVS
M1
HLT
CLRB
BEO
HLT
ASLB
8Cs
BVE
BM!
HLY
coMB
BCC
BVS
8PL
HLT
SHAB
BEO
RLT

INCB
SEC
SBCB
BEG
HLY
CMP
BEQ
HLT

MACY1d 27(657)

SCOPE

(Rés
L

(R3
DECB1A
DECBLA
Y}

(R34
SWABY
SWABY

1eéd

(Ré)
TsT83
TSY8Y
Y}

(R4}
14

(R34
ASLBLA
ASLBiA
et d

(R34
CoMBLA
COMBLA
14

(R3)
sl
(R3s

(R3}
4

#42@, (R3)

e

12-DEC=74 31139 PAGE 2-40

$1ERROR! [INCORRECT CC'S AS SHOWN ABOVE

$(RY)=Q77402,CC0400

1(R$IZB77777,CCuip0%

JERROR] INCORRECT CC'S AS SHOWN ABOVE

F(RYIS1775773(1774)01777,CCn0020

SERROR! INCORRECT CC'S AS SHOWN ABOVE
P(RIISLTISTTR(177420177],00=3000

JERROR! INCORRECT CC'S AS SHOWN ABOVE
J{RYISOBAATT=(08E0I[177],C000300
J(RY)=BOB3I7S ,CCHLRLD

FERROR] INCORRECT CC'S AS SHOWN ABOVE
$(R3)=002021,C020001

JERROR! INCORRECT CC'S AS SHOWN ABOVE

3(R3)=00B420, CCeRLB0

;(RY)=000407,0C82300

3CHECK REMAINING RESULT

12-DEC=74 11:39 PAGE 2-11

ICHECK UNARY WORD OPS USING ADORESS MODES 2 AND 4 {(AUTO INC/DEC)

TST28

CoM4:

ROR2:

INC4:

SWaB2s

NEG2?

B8R
+WORD
MOV
sU8
MOV
CLR

sce
cLe
TST
BCS
BvS
BEQ
KLY

COM

HLT

SEC
SWAB
BCS
BM}
HLT

NEG
scet
BM]
HLT

CLR
BEQ
HLY

SEC
ROR

e é

2
PCsR4
#4,R4
R4,R5
(R53

(R5de
872
TsT2
v é

=(R5)
cCoM4
T

(R4}
ROR2
ROR2
1eé4

=(R4)
INC4
INC4
1vé

(Réd+
SwaB2
1e4

(RS)+
NEG2

]

»{R4)
104

=(R5)

JADQRESS RESERVED FOR TESTS

R4 AND R5 POINT TO
$RESERVED WORD
SPRESET DATA=0

$(R®)=020000,CC80300

FERROR! INCORRECY CC'S AS SHOWN ABOVE
$(RDI=LTT7777,CCn1001

+ERROR! INCORRECT CC'S AS SHOWN ABOVE

3 (R4)877777,CCn0011

ERROR] INCORRECT CC'S AS SHOWN ABOVE

1(R4)=100220,C083012

JERROR] INCORRECT CC'S AS SWOWN ABOVE

1(R4)=00p2090,0084000

JERRQR! INCORRECT CC'S AS SWOWN ABOVE
F(RP)2177602,CC040208

$ERROR! INCORRECT CC'S AS SHOWN ABOVE
7 (R4)=200000,CCno100

3 (R3)=100000,CCiRi0




7(657) 12-DECw74 33139 PAGE 2=32

(R54+
Apce
e d

(Réde
ASR2
ASR2
1o

=(R&)
ROL4
ROL4
144

(RS
14

(R5de
Dec2
DEc2
104

(R4
1+é

(R4)
ASL &
ASL4
ABL#
e

#L77774, (R4

1od

R4,RS
Y]

1 (R3)=4P2001,CC100D
JERRQR} INCORRECY CC'S AS SHOWN ABOVE

1(R4)3440000,CCn3i00})

JERROR] INCORRECT CC'S AS SHOWN ABOVE
}(R4)=4poRRY, CCALEO1
JERROR| INCORRECT CG'S AS SHOWN ABOVE
J(RD)=100800,0001000

SERRORL 10" BIT FAILED 70 CLEAR
3(R3I=B77777.CCuPRLR

JERRORY INCORREGT CC'S AS SHOWN ABOVE
$(RA)I=L77776,CCn1040

S{R4)IELTTTT4,CORLRRY

JERRORL INCORRECT CC'S AS SMOWN ABOVE

FCHECK UNARY BYTE ORS USING ADDRESS MOODES 2 AND 4

D20KC=C BASIC 11 FAMILY INSTRUCTION EXER, MACYLL 2
D2AKCE, P11
24364 000261 SEC
0@4566 BOB525 ADC
04370 102401 BVS
©P4372 100401 BMI
04374 104400 ADC2: MY
04376 000262 SEV
04400 806224 > ASR
ce4402 103002 BCC
Lo44ps 102403 BVS
CE44p6 100403 BM]
D410 104400 ASR21  HLT
04412 BRE262 SEV
084414 DR6144 ROL,
424416 123022 BCC
04429 182401 BVS
in4e422 100403 BMI
04424 104400 ROL4:  WLT
04426 0D5645 $B8C
04430 103001 Bcec
UB4432 104400 HLT
“B4434 0P532% DEC
£R4434 13402 BCS
uR44d4p 192001 BVC
04442 100701 BPL
LNa44d  1P4400 DEC2:  MWLT
¢P4444 0DD6324 ASL
Q4459 102403 BVS
204452 124422 HLT
L04454 UPE344 ASL
04456 183003 BCC
(04460 102402 BVS
84462 BRL40L BE®
04464 10040 BM}
P4466 104400 ASL4t  HLT
c@4470 022724 177774 cMp
04474  0RL4CY BEQ
LR4476 104400 HLT
024500 820405 CMP
¢N4502 1404 BEQ
cB45P4 184400 HLT
©B4506 124000 SCOPE
p24518 000403 BR
“P4512 BROPOR JWORD
204514 04070% MoV
504516 162705 geoeo4 SUB
004522 ©10500 MOV
DZOKC-C BASIC 11 FAMILY INSTRUCTION EXER, MACY1L 2
DZOKCE, P11
504524  Ui@202 MOV
Lg4526 65202 ING
504538 995710 CLR
yE4532 0R0277 scC
L4534 0RB2431 cLC
5B4536 185125 COMB
¢9454p 123002 BCC
004842 1224031 “BVS
424544 100403 BM1
$B4546 104400 COMB2: HLT
UP455g 185542 ADCB
;04552 91401 BED
04554  1s440p HLY
204556 105525 ADCB
504560 193403 BCS
Uge362 ©PLIOY BNE
0P4564 104400 ADCB2: HLT
24566 BPO26J +SECISEV
GR4570 186045 RORB
04572 103203 BCC
04574 1P2402 8vs
UR4576 001401 BED
84600 100404 BMI
LBA602 104400 RORB4: HLT
504604 PPO277 sce
424606 106122 ROLB
pe461p 193403 BCS
204612 102402 BVS
204614 091401 BEQ
684616 180704 BPL
204620 104400 ROLB21 HLT
uD4622 D0DV2S7 cce
B04624 106225 ASRB
uRB4626 103402 BCS
904638 Ap2001 BVC
584632 1004034 BM
504634 104400 ASRB2: HWLT
004636 105242 INCB
ag464p 000277 sCe
204642 106222 ASRB
204644 103402 8CS
404644 102403 8vVs
004650 100003 BPL
BE4652 104400 ASRB2A} HLY
304654 220266 «STEISEY
B04658 106345 ASLB
004862 103003 BCC

14

[4
PC/RS
#4,RS
RS, RO

FREYERVE A WORD
sRESERVED WORD

3R% POINYS TO EVEN BYTE OF RESERVED WQRD

7(657) 12-DEG=74 13339 PAGE 213

R@,R2
R2
(R2}

(RS)#
coMB2
Come2
e d

= (R2)
L]

(R39e
ADCB2
1eh

={R5)
RORB4
RORB4
RORB4
144

(R24e
RoLB2
ROLB2
ROLB2

ird

(R54#
ASRB2
ASRB2
e

~(R2)

(R2ds
ASRB2A
ASRB2A
aé

=(R5)
ASLB4

iRZ POINTS To 0DD BYTE OF RESERVED WORD
JPRESEY

$(RR)=2R0377,C0n400)

$ERROR! INCORRECT CG'S AS SHOWN ABOVE
3(RP)=0200000,CCaR10]

SERROR] INCORRECT RESULT AS SHOWN ABQVE
1(R@)=000400,CC=2000

JERROR| INCORRECT CC'S AS SWOWN ABOVE

i (RP)=128000,CCa1001

FERROR! INCORRECT CC'S AS SMOWN ABOVE

1{RP)=10000y,CCsp000

+ERROR] INCORRECT CC'S AS SHOWN ABOVE

i (RP)=14000), cCBipLo

JERROR! INGORRECT CC'S. AS SWOWN ABOVE
F(RO)®140022,CCed000
F(RO)=140001,CCNP0P0

SERROR! INCORRECT CC'S AS SWOWN ABOVE

ISET 2.V
1(R2)=40000%,CCal00Y




DZ0KC~C 8:810 44 FAMILY INSTRUCTION EXER,

DZOKCE.PL

004662
04664
204666
224472

04672
204674
6E4676
204702
404702

204704
294726
604710
04712
504714

o84716
04729
UR4722
©84724
o426

CR4738
£04732
¥04734
204736

BB4749
54742
o84744
504746

604750
504752
784754
204736
204760

804762
w4764
LR4T66
v0477¢
004772
©“R4774
304776

“p5009
3p%004
“9B20é
we3810
895012
223014
o9%816

192402
891401
100403
104400

193322
193002
1092083
ieesay
104400

1285645
193402
182423
Bo1404
104400

105442
io30c2
192404
102404
104409

1085725
183403
291423
1244202

3085722
921401
189401
1084400

200264
000342
193404
100423
104409

bpe277
195225
183203
in24p2
2814023
lsoee}y
124408

222227 p70621
8a1404
124400
820205
2091401
194422
104008

ASLB4}

DECB23

$8CB41

NEGB41

787821

15TB2A1t

SWAB41

INCB2}

DZOKC=C BASIC 11 FAMILY INSTRUCTION EXER,

DZOKLE,P1Y

“2%020
29%022
385924
wesp2é
285030
ues834
493036
295040
a8%e42
208044

45046
905052
L
208054

225056
2935069
6O8062
©2%884
608066
igse7e

485872
288074
$8076
2088108
5954082

¥8%104
©05406
“p%iig
©0%112
88114
585116

ce%i2g
£094122
@gB8124
208124
%130
208432
#884134

85136
00314p
695142
BR8144
BO8146

aes1%50
205152

008402
280008
[ 1]
2310703
162703 gz0004
235213
210308
Ba5743
2300213
210304

880257
#95733
801401
lp4sop

Ree26d
226053
183402
12001
100404
184409

bopes7
0606234
192291
120401
104409

200250
06333
ie3e02
192404
102403
124420

200277
205354
123003
ie2002
201401
120024
104400

2285453
ie3ooe
10240y
100403
104400

280262
285134

MACYLL 27(657)

BVS
BEQ
BM}
HLT

DECB
B8CC
Bve
BPL
HLT

SBCB
B8CS
BVS
BEQ
HLT

NEGB
sce
BYS
BMI
HLT

1sT8"
BCS
BEQ
HLT

TsT8
BEQ
BMI
HLT

SEC
SWaB
BCS
BM!
HLT

sce
INCE
8ce
8vs
BEQ
BPL
HLT

cHp
BEQ
HLY
cMP
BEQ
HLT
SCOPE

ASLB4
AsLB4
ok

(R23+
DECB2
DECB2
red

=(R5)
SBCB4
$BCB4
o4

={R2)
NEGB4
NEGB4
14

(RBde
5782
44

(R2%¢
TS:EZA

Xl

«(R2)
SWAB4
ol

(R5%«
iNCcB2
INCB2
INCB2
L

(R24¢,#20060%

L}

R2.R5
e

MACYLL 27(657)

12-DEC=74 31139 PASE 2-14

JERROR! INCORRECT CGC'S AS SHOWN ABOVE
J(RP)=E77401=(0774)(021] ,CCNDBLD

JERRQR] INCORRECT CC'S AS SHOWNABOVE
}(R)=077420, CCwR100

FERROR! INCORRECT CC'S AS SHWOWN ABOVE
3(RB)=10400,CCa100}1

JERROR! INCORRECT CC'S AS SHOWN ABOVE
}{R@I=100400,CCrRLOD

i(RR)=1P04002,CCnipP00

3 (RO)=0R0203,CCa4000

1 (R@)=P0060L=[0R04][201],CC5P000

$CHEGK END RESULT

JCHECK REGISTERS

12-DEC=74 11139 PAGE 2-35

JCHECK UNARY WORD ORS USING ADDRESS MODES 3 AND §

ROR5:

ASR3:

ASL3:

DEC5:

NEGS!

BR
+WORD
+WORD
MOy
sSuB
CLR
MOy
ST
MOV
Moy

cce
18T
BEQ
HLT

SEC
ROR
BCS
BVC
BMI
HLT

cce
ASR

8ve
HLT

CLN
ASL

BvsS
BM]
WLY

sce
DEC

BVC
BEQ

HLY

NEG
8CC
BVS
BMI
HLY

SEV
com

1]

]

2
PCRS
#4,R3

_(R33

R3:RO
=(R3)

R@14R3)

R3)R4

PRI+
e é

®« (R3)
RQR5
ROR5
ek

®(Ra)+
ASR3
oed

Q(R3)+
ASL3
ASL3
o4

< (R4)
DEC5
DECS
DECS
1o

®=(R3)
NEGS
NEGS
L]

P(RA)+

IRESERVE 2 WORDS
$1 FOR THE ADDRESS
PAND 1 FOR DATA

IPRESET DATA
IRP POINTS TO DATA WORD

3 (RR)=0000220,CCe0300

H(RR)=400000,CC03010

$(RO}=3140000,CCninip

1(RR)=100022,CC04201

1(RQ)ZBTITTT, CCERDLR

1(RR)=1000PY, CCmioRL

1(R@)=Q77776, CCEPERL



D20KC-C BASIC 11 FAMILY INSTRUCTION EXER, MACYLL 27(657) 312-DEG=74 31:39  PAGE 2wi6

0ZCKCE, P11
u@%154 1e3c0d :144 CoM3
ves1i86 102203 8VC eé
285160 104400 COM3: HLY
98162 005233 INC ORI« 3(RRI=ZD7ITTY, CCwRORL
c@8464 103003 BCC INC3
085166 10000% BPL ok
s0%470 184429 -~ INE3: LT
veS172 ©g5554 ADC #=(R4) 1 (RO)=1p0000, CCe3010
upB1i74 183402 BCS ADCS
005176 102001 BVC ADCS
88200 100403 BM! o4
505282 104400 ADCS:  HLY
05204 ©RO2%7 ece
003286 006134 ROL S(R4) 1 (RQ)=000008,CCa011)
$09%210 103002 BCE ROL3
$@5212 1ezvoy BVC ROLS
0858214 281404 BEQ L]
©85216 104402 ROL3:t  HLT
05220 ©83253 INC #-(R3) i (R@)=PE000Y, CCoRBBY
L08222 PP5654 SBC 0. (R4) i tRP)=0200PD, CCaOiBD
208224 10349031 BCS $BCS
28224 0221401 BE®Q 1ed
08523 104402 SBC5t  WLT
585232 184200 SCOPE
JCHECK UNARY BYTE OPS USING ADDRESS MODES 3 AND 5
«85234 0Bp423 BR 22y JRESERVE 3 WOROS
~#B5236 80208 +WORD 2 #4 FOR EVEN BYTE ADDRESS
578240 0eOACE JWORD 2 31 FOR QDD BYTE ADDRESS
85242 ©202CR JWORD @ SAND 1 FOR DATA
»2%244 230722 MOV PC.R2
w8246 ©05742 TSt ~(R2) 1BACK R2 UP TO
_ 85258 ©B85742 TST «(R2) sDATA WORD
25252 0ip2ee MOV R2+RB $RE POINTS TO THE DATA WORD
.25254 Q5240 CLR (RO} JPRESET DATA
LB9256 05742 ST ~{R2) JBAGK R2 UP TO
83268 ©€05742 ST =(R2) JEVEN BYTE ADDRESS WORD
958262 £ig0n22 MOV Rg.{R2)+ 3LOAD ADDRESS
a@%264 2085200 INC RE $000 BYTE ADDRESS
08266 018222 MOV RBsLR2)« JLOAD 00D BYTE AQORESS
85272 win2e0 MOV R2,RB JRESET Ry
«@8B8272 210205 MOV R2.R5
L8%5274 185182 COMB P-(R2) J(RP)=177400,CCx400
L@8276 193301 BCC coMBS
«28300 120401 BMI1 )
v@8382 104400 COMB5; HLY
L@5324 1058782 1578 8~(R2) J(R@)=177400, CCaD1D0
403396 ©RL4ey BEQ Y
.DZGKC=C BASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(657) 12-DEC=74 113139 PAGE 2=37
D2OKCE. Pl
L85310 184402 HLT
©23312 2262 SEV
L?5314 126255 ASRB 8-(R5) i(RPI=177400, CCP1PPL
228316 1237022 BCC ASRB5
«@832¢ 102404 BVS ASRBS
©95322 1088401 BM] »4
o85324 104400 ASRBS; HLT
«85326 105232 INCB f(R2)+ $(RPI=177421, CCmoRQ
«2%33p 183001 BCC INCB3
288332 100003 BPL (o4
85334 184408 INCB3: HLT
¢25336 000243 cLe
$B534p 186055 RORB e-(R5) J(R@)=177400, CCaBLLl
205342 123003 8CC RORBS
408344 182002 Bve RORBS
98346 221001 aNE RORBS
505350 100701 BPL ie4
025352 104420 RORBS; HLT
¢B5354 106332 ASLB #(R2)+ 1(RQ)=1770020, CC®3001
585354 123002 BCC ASLB3
195360 102421 BYVS AS(B3
608362 100403 BM] ied
V08364 104400 ASLB3: KLY
©25366 185552 ADCB @« (R2) 3(R@)Y=177402, CCaL000
28372 183401 BCS ADCBS
P%372 120404 BM] o4
488374  1B44pp ADCBS: HLT
$28376 080277 sce
005400 106135 ROLB #(R5)+ J(RP)=477423, CCH0000
003402 191402 8LOS ROLB3 3BRANCHW IF C OR Z IS SEY
uB5404 1924731 BVS ROLB3
URS4p6 100703 BPL ol
HEB410 104408 ROLB3t HLT
©e5412 0003%2 SWAB *e(R2) J(RE1=000777, CCs3002
208414 100401 BM1 1ol
05416 184400 HLT
c054290 ©PO261 SEC
598422 1095635 SBCB ®(R5)+ 1(R2)=020377, CCE04L00
505424 1034031 BCS SBCB3
05426 D140} BEQ Y
oA5430 104400 SBCB3; HLT
405432 105432 NEGB #(R2)+ 1 (RP)=pOEROY
. 285434 195352 DECB ®w(R2) i (Rg)=g00@008, CCEp1Q1
405436 103001 BCC DECBS

00%544p 001403 BEQ 1o




D2GKC=C BASIC 11 FAMILY INSTRUCTION EXER,

D2OKCE,P11

805442
08444

208446
¥85450
¥@3452
28%454
08454
uos460
0e%464
0084668
L28470
upB472
05474

005476
48502
©25504
585506
05510

134400
104200

205027
090000
010700
024040
080277
006167
183423
192402
001403
189901
104400

205167
103002
102404
100424
104408

177764

177746

OECB5: HLTY
SCOPE

MACYS1 27(657) 12-DEC«74 11139 PAGE 2-18

JCHECK UNARY WORD OPS USING ADDRESS MODE 6 (PO
R

cL
LY «HORD
MOV
CHP
4
ROL
8cs
8vs
BEQ
BPL
ROL6¢ HLY

COoM
ace
BYVS
BM1
cOM6: HLY

(PCI* JPRESET DATA & ¢
[ JREGERVED FOR DATA
PC.RE

«(RP),={RD) JRE POINTS TO DATA WORD
UnMe ) 1(R)=0P0001,CCr0000

UMe J(RB)®L77776, CCuLROL




D2QKC=C BASIC 14 FAMILY INSTRUCTION EXER,

DZOKCE,PL3

2058512
285514
208520
005522
285524

228526
005530
295534
205536
208542
205542
2058544

225546
205550
485854
208556
205560
805562
008564

205366
405872
209874
“8%76
295602

805602
209604
2098610
29%612
288614
88616
685620

298622
008626
285630
085634
498636
228640
008642

685644
L3650
285652
2088654
208656

05668
05664

DZQKC-C BASIC 11 FAMILY

DZOKCE.P11

205666
205670
£8%672
088674
205676
%702
05704
08706
#8%8712
2058714
z2%8716

@829
#5724
208738
208734
208736
288748
288744
288746
48575¢
285752
88754

285754
2287682
205764
285766

228770
258774
ce8776
286000
206202

286004
286006
86012
286014
(411 ]
ve6ep22
286024
206024

06038
060834
286036
DB6040
206042
006844

526046
006850

006267
103402
1082001
100403
104400

099277
205467
103003
102402
201403
100003,
194408

ReB277
2D60967
103003
102482
ep1401
100483
104400

205667
193422
192001
1808023
184470

2p0242
285267
123403
182002
001401
120401
104400

86267
0P0261
286367
183002
122401
1040y
124408

Ba5367
i83ee2
1p2eay
168003
164400

2p5567
123402

1g2p04
100423
1p4409
282242
220367
170401
104400
622718
2g1421
104400
ig4c00

e12708
263708
285267
08277
cRo244
188767
183403
is2402
28180y
180081
184420

200257
105767
201483
104400

185667
183482
182481
681401
104400

200261
105267
182493
185567
802774
183201
102401
104400

1R6367
103223
ip2002
8p1001
190204
104400

0242
185567

177732

177714

177674

177656

177640

177622
177614

177688

177564

ASR63

NEG6?

ROR6:

SBCé6:

INC6:

ASL6?

DEC6:

INSTRUCTION EXER,

177546

ogezee

226262
001804
022326

822316

2e0277

228266

80258
220243

voe226

2ge287

ADC6:

MAEYLL 27(657)

ASR

MACY11l 27(657)

BVC
BM!
HLY
cLv
SWAB
BM!
HLY
cHP
BEO
HLT
SCOPE

VWMo
ASR6
ASR6
r1ed

UNM6
NEGS
NEGS
NEG6

1o b

UwMeé
ROR6
ROR6
ROR6
]

UwWMé
SBC6
spceé
1o d

UWMé
INC6
INCo
INCS
1ed

UuMe

UuMée
ASL6
ASL6
ed

UWM6
DEC6
DEC6

L}

UWM6
ADC6

ADCé
X3

UnWMé
e d

#200, (R2)

I

12-DEC=74 31139 PAGE 8

J(RR)=L77777, cCeyoLe

}(R@)=C0R0RY, CCODRL

1(RPI=1020%0, CC31001

J(RP}=877777, CCuDBLO

J(RR)=1D0p000, CCP1BLL

i (RQ13140020, CCR1010
i(RP)=100000, cC=1PO1

3(RR)=877777, CCERDLL

i(RP)=100002, €Ce1010

12-DEC=74 13:39 PAGE 9

FCHECK UNARY BYTE OPS (EVEN/ODD) USING ADDRESS MODE 6 (PC)

TSTB61

SBCB6}
18

283
INCB63

ASLB6:

MOV
ADD
CLR
sce
cLE
TSTB
BCS
BYS
BNE
BPL
HLT

cce
TSTB
BEQ
HLY

SBCB
8CS
BVS
BEQ
HLT

HLY

cLY
ADCB

#UBMG,RI
@gFACTOR,RO
ugMé

UgMé
TsYBS
TSYB6
TSTB6
Y]

UBMé+1
1o d

ugMé
S$BCA6
SBCBS
144

UBM6ey

1R® POINTS T0 ADDRESS 0F DATA
FCLEAR DATA

JTEST 00D BYTE

;(RD)=0000022, CCeo100

3LO0P UNTIL (R2)sD77608, CC33D13

3TNGB INSY INCREMENTS EVEN BYTE
JADCB INCREMENTS ODD BYTE

1(RP)=077400, CCeP111

3(RP)=1P020R, CC*10310




D20KC=C BASIC 11 FAMILY INSTRUCTION EXER, MACYL4 27(657) 42-DEC=74 343439 PAGE 9=1
DZOKCE, P11 :

586054 103402 BCS ADCBG
geeps6 1p2801 BVC Apces
06060 102401 BMI Y
206062 104400 ADCB6Y  HLT
206064 OBD26% SEC
CB6R68 1P6CE7 @EO174 RORB UBMpe+s 1(RR)=1428000, CCaRLe
806872 183402 BCS RORBS
206874 182001 Bve RORBS
086876 180403 aMl T
206100 104422 RORB6: HWLT
06102 185167 p00154 coMB ugMe 1(RE)#140377 CCuLR0Y
©26106 103202 BCcC CoMBS
206118 192401 BVS CoMB6
Lge112 102404 M1 144
206114 104409 COMB63  HWLT
206116 ©20262 SEV
¢06120 185467 020137 NEGB upMge1 $(RP)=242377, CCPO201
586124 103002 BCC NEGB6
u66126 102401 BVS NEGBS
08138 ieooQy BPL 1.4
506132 184400 NEGB6T HLT
406134 186167 ppo123 ROLB UBMb+1 $1(RQ)=4008777, C¢CEifie
¥0614p 103402 BCS RoLB6
06142 102001 Bve RoLB6
4P6144 108401 BM1 2
286146 104400 ROLB6S  HLY
©06158 106267 0200106 ASRB UBM6 1 (RB)=188777, £Cai001
286154 103222 BCC AGRB6
206156 102403 BVS ASRB6
UR6160 100403 BM] ové
506162 104408 ASRB6I WLT
©wB6164 195267 @0oR72 INCB UpMeé i(RU)=1@@42Q, CCRELODL
©0617¢ 103022 BCcC INCB6A
406172 192401 8VS INCB6A
A6174 091401 BEQ 1eh
06176 184400 INCB6AY WLT
©86200 105347 00057 DECB UgMee+1 J(RPI=108000D, CCx1d01
276204 1P3C0Y BCC DECBGA
506206 1p2402 BVS DECB6A
96212 801401 BEQ DECB6A
506212 102404 BM1 1o d
506214 124409 DECB6AY HLY
“06216 DAC3ST @QOR4AD SWAB upMe }(RD)=D0B29D, CCri0Q0
206222 193401 BCS SWABS
06224 1p040% BM1 1*4
286226 124400 SWAB6Y HLT
DZOKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(657) 12-DEC=74 31:i39 PAGE 9=2
DZOKCE,P11
06230 106167 220026 ROLB UgMs 3 (RD)#00002R, CCERIL1
©96234 103202 BCC ROLB6A
06236 1g2e0l BVE ROLB6A
06248 001403 BE® ved
206242 104400 ROLBGAL HLT
206244 BB5747 020012 ST ugMé i (RP)=P@2ECE, CCE=Ripe
L6250 1p3402 . BCS 876
©86252 102401 BVS 1876
206254  B01401 BE® red
w068236 104400 TET6:  HLT
286260 ©@B401 BR .é JRESERVE A WORD
iR6262 ©RBA0R uBMé:  L,WORD @ JWORD RESERVED FOR DATA
606264 1p400R SCOPE
506266 010702 MOV PCsR2
206278 862702 20012 ADD #32yR2
606274 812707 021132 MOV #RELOC,RC +GQ RELOCATE PROGRAM CODE

906300 ©GO0240 sPROGRAM RETURNS HERE«2

NOP E
19200088080000C LAST ADDRESS OF CODE TO BE RELOCATED 20200000000




D2QKC«C BASIC 11 FAMILY INSTRUCTION EXER,

DZOKCE P14

606302 0106700
026304 005740
226306 010037
206312 910700
206314 162700
¢p6320 ©i0037
896324 010703

206326 ©VOB40Y
zZp633p 00PP0R
2064332 00200
286334 020000

806336 010700

286340 0p5742
206342 208747
206344 2PB240
286346 £10002
204350 040240
996352 ©05729
506354 005729
488356 810218
606360 810200
206362 880277
06364 0pp244
206366 008772
%86372 @140}
“06374 104400

986376 080277
226420 005672
506404 103002
06406 102401
286410 100403
086412 104400

006414 00277
206416 0PPO24L
206420 006372
ceé424 183002
6426 182401
686432 100404
Be6432 104400

SP6434 000257
406434 085372
506442 103402
206444 102401
6P6446 100403
886450 104400

DEQKC=C BASIC 11 FAMILY
DZOKCE, P14

206452 009262
226454 086272
286460 103002
206462 102403
296464 188401
EP6466 124408

206470 0002434
406472 P0B262
206474 006272
©06500 101402
2865082 102403
296534 100003
88506 104408

o510 200262
286512 205472
406516 193802
208520 1p240%
206522 100401
2046524 104409

va8526 ©022%0
204530 900372
g26334 183401
506536 100401
206540 1g4400

204542 290262
v06544 @05172
BE655¢ 1e3062
2p8552 102401
B06%354 1024031
206556 124400

06560 900372
206564 1p040Y
026566 104400

ceeS7¢ 080277
206572 ©8@5572
204576 183402
2866080 102404
886602 100203
506604 104400

286686 205272
e06612 lg2p01
06614 1004y
206616 104400

ce6eb6e0 292257
086622 ©0P6172

MABY1y 27(657)

12~DEG=74 341139 PAGE 10

11111141214313 FIRSY ADDRESS YO BE RELOCATED 118311111
TP

16
}gl EONTAINS THE ADDRESS OF RELY

$GET CURRENT PC

ISUBTRACY R!LUCATION FACTOR
$SAVE RELOCATION FACTOR
ISET NEW SCOPE PTR

RESERVE 3 WORDS FOR kDDRESSES & DATA

JCONTAINS ADDRESS OF U
JCONTAINS DATA
FCONTAINS ADDRESS OF UWM?

JCLEAR TEST DATA

#SET UP ADDRESS
IMOYE RQ TO NEXT ADDRESS

JSET NEXT ADORESS
3SET RO POINTING TO DATA

3(RR)=000020, CCeRi02
(

3(RRISL7I777, CCs=i201

P(RE)=L77776, CCwLOOL

I(RPI=177773, cC=ieRo

RELL: MOV PCRO
ST «{RY)
091010 MOV RO/ OHFRETAD
MoV PCyRE
006314 sus #,1R2
¢e1004 MOV RE.O#FACTOR
MOV PCiRY
ICHECK UNARY HDRD ORS WUSiNG ADDRCSS MOOE 7
BR
JWORD B
UWM78 ,uana [
JWORD @
uu?: MoV PC.RE
ST =(R2)
ST ~(RB)
ELR ~(RE)
MOV RPR2
MoV R2:=(RE)
ST (ROe
ST (RO}«
MoV R2.4RO)
MOV R2:RO
sCC
cLE
pooRR2 ST #2(2)
BEQ 14
HLT
sce
177776 [1:1 #=242)
8CC SBC7
BVS Sgc7
BM! e d
SBC7t  HLT
sCC
eLe
220002 ASL 02(2)
BCC ASL?
BVS ASLE
BMI Y
ASL7:  HLT
cce
200002 DEC 02(2)
BCS DECE
BYVS DECE
BM} oh
DEC7t  WLY

INSTRUCTION EXER, MACYL1 27(657)

SEv
177776 ASR ®u242)
BCC ASRE
BVS ASRZ
BMI red
ASR7: HLY
cLC
SEV
177776 RCR 0242)
BLOS RORZ
BvS ROR?Z
BPL 1+4
ROR71 HLT
SEV
p20902 NEG 82(2)
[:144 NEG?
BvS NEGZ
BM1 o4
NEG7¢ HLY
CLN
177776 SWAB ®w242)
BCS SWABY
BM] v 4
SWAB73 HLT
SEV
202882 cOoM 02(2)
BCC CoM7
BVS CoM7
BM] 1od
COM71  HLT
gzogn2 SHAB 02(2)
BMI 1o 4
HLT
sce
177776 ADC *=242)
BCS ADCY
BVS ApC?
BPL 1v4
ADC7¢ HLT
20002 INC 02(2)
BvC INC?
BM! ed
INC7: HLY
cce
177776 ROL *.2¢2)

12-DEC=74 333139 PAGE 101

1(RRIZL77T76, CCBAR0L

1 (RP)=B77777, CCaDBRD
JBRANCH IF C OR 2 I§ SET

P (RO)=100801, CCaipRL

i1 (RD)=0R062D, CCRLIPDZ

F(RRI=477477, CCeiE@l

i(RO)=D77776, CCRLODD

J(RR)=077777, CC=02E0

3(RP)=408002, CC2iP10

1 (R)=P00028, CCRPiLil




D2QKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACYLL 27(657) 42-DECw74 31139 PAGE 10=2
DZOKCE, P14

286626 103p22 acec ROLY
¥86630 192001 BVC ROL?
206632 201403 REDQ ]
86634 104400 ROL7t  HLT
206636 1p4poQ SCOPE
JCHECK UNARY BYTE ORS USING ADORESS MODE 7
c0664p 095720 TST (ROMe
#06642 @0%5210 INC (R2) FWORD FOLLOWING UWM7 CONTAINS ADDRESS
406644 BD5740 187 =(RD) $0F 00D BYTE, RZ POINTS TO DATA WORD
c96646 ©R5012 CLR (RO} JPRESET DATA
006657 010704 MoV PCsRY $SCT SCQPE PTR
§NOTE; ®2(2) REFERENCES THE Q0D BYTE, AND #-2(2) REFERENCES THE EVEN BYYE,
506652 ©80263 «SECISEV $SET C AND ¥
086654 105672 00002 SBCB #2t2) +(RR)5177400, CCRiPOL
386660 103003 BCC $BCB?
406662 182402 BvsS SBCBY
06664 0R1401 8ER $pcB?
086666 1804031 BM1 o4
06870 1094400 SBCB7: HLY
06672 800277 sce JSET CONDITION CODES
86674 108572 177776 ADCB #.242) J(RP)=L7748L, CCWRCRO
406708 103403 BCS ADCB?
$B6702 1P2482 BVS ADCB?
06794 001401 BED ADCBY
“@6706 lo000) BPL 1ed
286710 184400 ADCB7: HWLT
006712 185172 177776 COMB #-212) i(RQ)Y=177776, CCELDRL
406716 103002 ace CoMBY
06728 182421 BVS COMBY
306722 102403 8M] o4
296724 154400 COMB7: HLT
586726 ©¥BB241 cLe JCLEAR CARRY
486738 106072 000022 RORB 82(2) J(RR}=077776, CCWEPLL
$P6734 1030802 144 RORBY
606736 182003 Bve RQRB?
406748 188204 8PL Y
©06742 104400 RORB71 HLT
uB6744 125272 oprEgo2 INCB e212) 1(RQ)=100376, £CRLPLL
606752 {A3802 8¢cc INCBY
¢06752 102003 BVE Inca?
06754 129423 BMY reé
apa756 14408 INCB7:  HLT
86768 188372 177776 DECH =242) P(RR)I=400375, CCsI001
506764 193802 BCC 0EC87
UB6768 182401 BVS DECBY?
08772 10040} eM] o4
206772 184400 DECB7: HLTY
DEOKC-C BASIC 11 FAMILY INSTRUCTION EXER, MACY1l 27(657) 12-DEC~74 311:39 PAGE 310=3
DZAKCE,.P11
426774 186372 022082 ASLE e2(2) i (R@)=08A375, CCRPLLL
se?00g 1083202 BCC ASLB?
287902 102a04 8yl ASLB7
e7804 081401 BEQ 1hé
cRTRBS  1P44nE ASLB71  HLT
507010 200241 tLe 3CLEAR CARRY
8p7012 186272 177776 ASRB 8-242) J(RP)=000376, CCRlOD1
veT016 193002 BCC ASRB7
297028 192403 BvS ASRB?
07922 180403 BM] R
287024 104409 ASRB7: HLT
497826 105472 pr2ep2 NEGB 82(2) 1{RY)=0008376, CCEOL1DO
287832 103422 BCS NEGBY
087034 1024031 BVE NEGBY
24870836 29140} BEQ 1.4
apTB4p 104400 NEGB7§ HLT
dp7042 208262 SEV
907244 186172 177776 ROLB Ba242) $(RP)=0037¢, CCuipO}y
©g785¢ 103002 8¢C¢C ROLBY
@e?e52 1s2401 8v§ ROLB7
087954 120403 BM1 vé
607056 104400 ROLB7: WLT
BB706E  12B272 177776 INEB *n242) 1(R)=2PU375, CcCnilol
oR70864 1B%272 177776 INCE 0.242) 1 (RR)=0003I76, CCrilRL
ge727¢ 183572 177776 ADCB ®n242) 3(RR)=0QE377, CC#idee
07874 198172 177776 COoMB *2¢2) 1(R9)=0080002, CCuP100
5P7108 991404 BEQ ook
£87402 104420 HLY
©87i04 194000 SCOPE
JCHECK BINARY OPS USING ADDRESS MODE 2
@e7106 8008277 Sce FSET CONDITION CODES
607118 010700 . MOV PCJRO }RPRPC, CCEXpOY
807112 103802 BCC Move
987114 1024031 BVS Move
987116 9081004 BNE 1ed
287128 104400 MOVB:  HLY
@evi22 oiese2 MOV R2.R2 iR38RY
@07424 0600262 SEV $SET V
¢e7126 160002 sus R@,R2 IR3&00B000, CCapLRR
527438 193402 BCS syee
087432 102401 Bvs syse
207434 WPL4pL BEQ 1+
207136 194400 sUB2:  WLT
007448 200244 CLE
887142 030203 MOV R2¢R3 IR¥R3I=PP00PA, CCWO4LOP

207444 123401 :]43 MOVRA
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D2GKCE.PL4
BETL46 RB140% BES 1ed
807150 104400 MOVOAS HLT
907152 0220287 ece
a:;:;d 288272 +SEVISEN ISET V &4 N
'l 6 ©£20203 CMP R2,R3 tR2SR3I=poooRe 008
087368 3103403 8cs h : » cos0L
807162 102422 BVS CMRO
287164 P0108Y BNE cuP2
887166 32000% - 148 el
887172 184400 CMPBT  WLY
8687172 oioeee MOY Rp,R2 IRBERZ
807174 ©i0203 MOV RQ.R3 JREER2ERY
Be7176 060203 ADD R2,R3 JRIEORD
207200 BR6302 ASL Re ‘}R2u2eRp
607202 020203 CMP R2,R3 iRRER322eRO
2972084 ©01404 BE® ced
807206 104400 HLY JERROR| CHECK ADD INSTRUGTION
ITHE FOLLOWING SUBTEST SHIFTS A BIT THROUGK R2 AND R5 AND UOES A
IBIT TESY (BIT) USING R2 AND RS,
22210 9e5e02 CLR R2
087212 o@52e2 INC R
#587214 000402 BR 2%
207216 ©P6302 188 ASL R2
07220 18487 BM! 4§
097222 0310205 28t MoV R2,R5
g@%224 820277 SCC
287226 03205 BIT R24R5 iREWRS
287238 1032802 BCC 33
007232 492401 BVS 33
607234 B01370 BNE is
627236 leasop 381 HLT
807240 ©1020% 45t MOV R2¢R5
807242 ‘000237 cce
287244 230205 8IvT R2,RS
Y87246 180403 BM1 Rl
287259 184428 HLTY
227252 ¢os5002 CLR R2
2072%4 008277 sce
527256 850002 28] R@,R2
pe7260 le3ge2 BCC B89
287262 182403 BVS :34.1]
E7264 ORLOGY BNE Y
207266 104400 BIS@: NLY
ve7278 B10003 MoV RE,R3
287272 ©9B277 sce
u@Y274 000244 oLz
807276 ©B4POLJ 8I¢ R@.R3
97309 183083 BCC B1ce
527392 102402 BYS 341
D2Z0KC=C BASIC 11 FAMILY INSTRUCTION EXER, MACY1l 27(657) 42-DECw74 13139 PAGE §Pe5
DZQKCE,P11
207304 021801 BNE BICg
627306 1o0004 BPL T
UeT31g  1P4400 BlcA:  HLY
GE7312 840204 MOV RP R4
207314 0B5104 COM R4
927346 e4poR4 BIC R@, R4
207320 ©0%5104 coM R4
687322 9020004 cHp RE. R4
987324 081401 BEQ e d
607326 104400 HLT
v@?330 910004 MOV Rg.R4
687332 005104 COM R4
567334 0104983 MOV R4,R3
207336 850003 3¢ ] Rg4R3
007340 103001 8CC BIS@A
097342 100403 BMI] red
07344  1p44pQ 8180A1 HLY
207346 025203 INC R3
207350 @@14pd BEQ 14
687352 104400 HLT
cB73%4 DL0304 MOV R3,R4 iR3ZR4BD
297356 ©0%103 CoM R3 IR3%177777
E87368 02R02841 SEC 3SET €
227362 006004 ROR R4 ;R4E100000
50364 060304 ADD R3+R4 iR38L77777)R4%077777, CQaoR1)
227364 103003 BCE ApDE
027370 - 102092 BVC Appe
287372 081404 BE® ApDe
287374 109083 BPL 104
207376 184420 ADDE: HLY
527400 0310780 MOV PC.R2
07402 022020 cMp (REd+, (REY+
587404 020007 cMp Rp.PC
07406 0201401 BEO vod
287418 104407 HLT
287412 810708 MOV PC:RE
287414 862708 000010 ADD #104RO
ger42e 910002 Moy RER2
902422 020700 cMP PC+RE
297424 601002 BNE CMPRA
007426 228200 eMP R2,RO
ce743a vei40l BED ieéd
307432 104402 CMPZAY KLY
687434 184000 SCOPE
JCHECK BINARY BYTE QPS USING ADORESS MODE @,
BOY7436 012708 125252 MOV #1,252527R3
287442 848304 MOV R3:R4 }R¥¥R42125252
07444 145304 BICB R3 R4 PRII125252, Ré=$25000
07446 022704 125000 cHp #1250007R4
07452 901403 BEQ o4




DEGKC~C BASIC 11 FAMILY

DZOKCE, P11
007454

207454
207460
07462
07466
587470

207472
687474
ce?502
227502

607504
907510
©R7512

¢07514
007%16
507520
sR7%24
w@752¢

227538
207532
227534
207534
207540
27542

Q7544
587544
287550
987552
207554
;#7556
2075602
oBr862

227564
6R7566
cBY570
2087572
07574
207574
#27600
327622

T 687604
4B7606
2087610
07612

104409

285004
150304
222704
281404
104400

110404
222704
281401
184400

132704
201403
184400

105104
140404
222704
2p1423
104400

150304
185204
2p5704
001404
104400
14029

200402
£90808
PYYILT)
240704
205744
©05044
012403
¢05043

[ LER &
605214
200262
261314
183002
102401
601403
104400

vae277
¢n0252
221314
163403

INSTRUCTION EXER,

BoR252

177652

177525

009125

MACYLL 2

T(657) 12-DECe74 31139  PAGE 40=6

R4
R3,R4
#252,R4
10 b

R4, R4
#1776527R4
v

#L79528VR4
L)

R4
R4,R4
#125,Ré
144

R3,R4
R4

R4
L)

JERRORY BICB FAJLED
JRINL252%2: Rénp
IRI=125252, R4s2P0282
JERRORY BISB FAILED

IR481776%2
$MOVB EXTENDS THE SIGN

JERROR] MOVB FAILED

JERROR! BITB FAJLED

IR48377525
1R4PBBL25

iR8125252, Ré2000377

JCHECK BINARY OPS USING ADDRESS MODE 1

ADD1:

D20KC=C BASIC 11 FAMILY INSTRUCTION EXER,

DZQKCE.P11

287614
oB7616
97622
807622

587624
887626
587632
287632
2087634
2087636
ypr640

987642
an7644
2087646
697650
187652
vE7654
287654
07660

2087662
207664
407664
287672
207672
487674
287676
287720
07702
587704
©87786
207710
4087712

©87714
iB8?716
28?720
007722
587724

227726
887730
287732
207734
287736
6RY740
607742

287744
007744
887752
287752

102402
eB1403
180401
124400

2277
b20244
031314
183002
102403
oAL423
104400

200277
200245
298114
161314
183402
182423
Ba1403
104429

105213
008343
200270
211314
190003
104400
280314
880263
251314
123802
ip2401
182404
104450

241314
ia3282
ip24p
ieadoy
124429

200262
221314
123023
102422
opL40Y
180001
iR4400

298013
200264
286213
031314

CHP1:

BIT1t

SuBL:

BIsS1:

Blcy:

CMPLA}

BR
«WORD
«WORD
MOV
187
CLR
MOV
CLR

coM
INC
SEV
ADD
BCC
BVS
BEQ
HLY

sce
CLN
CMP
8¢S

MACYL1 2

BVS
8ED
BM{
HLT
sce
cLz
8lr
BCC
BVS
BEQ
HLY

sCC
+CLCICLE
coM

146

2

']
PCyR4
*(R4)
=(R4)
R4,R3
=(R3)

(R34
(R4y

(R3d. (R$)
ADDY

ADOY
104

(R33, (R4)
CMPY

$REJERVE THO WORDS

JRESERVED FOR SOURGCE DATA
SRESERVED FOR DESTINATION DATA
PR4 POINTS TO DESTINATIQN DATA
JRY POINTS TO SOUGE DATA

(R 2477777
i (R4)=20000%
ISET V

$(R3I5177777, (R4)E0POOCE, CCRRLOY

$(R§ISL7TTT7, (R4) 2000000, CCulo00

7(657) 12~DEC=74 131139 PAGE 40e7

CMPY
CMPY
1+ 4

(R34, (R)
BITL

BITY
e

(R4}
(R34, (RG)
suei
sus1
1ed

(R3}
(R34

(R3%, (R4)

144
(R4)

(R34, (R4)
8ISt
BIsg
1eéd

{R3d: (R4}
81€)
BICt
1ol

(R34, (R4)
CMPLA
CMPSA
CHP3A

Y]

(R34

(R3S
(R3d, (R4}

J(RIIZLT7777,(R4) 2000000, CCaR10Y

1{R4Y8477777 i
$(R§I=177777,(R4)5PBBR2D, CCuolRD

i (RY)=L77400
1(R3)=000377

1(R3)=(R4) 920377
J(RY)I=0RB377,(R4INL77400

ISET C 4 v
J(R3I=000377,(RAIBLTT7T77, CCuLDBEY

J(R3)=20O377,(R4) 177400, CONIODY

ISET ¥
1 (R3)=000377,(R4)8177400, CCupRRY

1 {R31=000009

5 (RY) 100000
J(R3)= (R4} 8100000




DEQKC=C BASIC 11 FAMILY INSTRUCTION EXER, MACYL1 27(657) 12-DEC=74 313139 PAGE 40=8

D2AKCE,P4L
ao;;54 :05114 coM (R4 1(R&)®Q77777
807736 161314 suB (R3¥, (R4) 1(RY)w10000R, (R€)N177777 830
#8776 123002 BCE SUB1A ; L ECRIRI
287762 192003 BVC SUB3A
887764 iPP40Y BM1 R
287766 104400 SUB1AI HLT
o8777¢  @R0277 . sce
287772 161314 sUB (R34, (R4) $(RY)=1D0BYD, (R4)8077777, CCORORO
207774 1p1402 BLOS syBis JBRANCW IF C QR # 1§ SET
907776 102401 BVS syB1s
010002 182003 8PL ie4
210002 104400 SUB1B: HLT
610004 9311314 Moy (R34, (R4) 1(R3)=100000, (R4)¥1D0022, CCEl000
010006 2Spi40} BED Mov3
210081¢ 100401 8M1 1o
210812 104400 MOVL:  HLT
210014 061314 ADD (R34, (R4) 1(R3)=100000, (R4) %0200, CCuo1LY
240216 123003 Bce ADD3A
4i802¢ lp2002 BVe ADDIA
210022 201204 BNE ADDLA
2100824 1pe0RY BPL 1ol
210026 1094408 ADDiA¢ HLY
910030 005113 COoM (R3d 3 (R3) 2077777
2106232 231314 MoV (R34, (R4) J1(R4)8RTT777
210834 261314 ADD (R3d, (R4) $(R3)=B77777,(R4IBLTTT76, CCuiDLD
340036 103402 BCS ADD1B
216240 182003 BVC ADD3B
210842 180404 BMI veé
210044 104400 ADD1B: HLT
010046 B62714 golec2 ADD #2,4R4)
210852 805714 ST (R4 JCHECK FINAL RESULT
210054 991401 BEQ 1ed
210056 104400 HLT
210260 104000 SCOPE
}CHECK BINARY BYTE OPS WSING ADDRESS MOQE 1
210862 000402 BR 146
2400864 9POOCD JWORD @
210866 0PBPOP WWORD @
340072 240705 MOV PCiR5
540872 0B%745 ST »(RS)
410074 295045 CLR ={R§) }(R3)=000000
210076 @10%02 MOV RE, R2
219100 ©R%042 CLR = (R2) i (RQ)=gop000
zioie2 wveszo2 INC R2 $R2 POINTS TO ODD BYTE
518194 185112 coMB (R23 $(R2)=177400
1pl06 080277 sce
210118 111215 MOVE (R24, (R%) $1(R2)Y=17748D, (RS )BPBE377,CC54003
DZQKC~C BASIC 11 FAMILY INSTRUCTIQON EXER, MACY1l 27(657) 12-DECe74 31:39 PAGE 10=9
DZQKCE.P11
210112 183905 BCC MOVBY
010114 1082404 BVS MOVBL
218116 901483 BED MOVBY
¢10128 1g0002 BPL MovVBY
210122 105215 INCB (R53 " $1CHEGK RESULT
510124 ©p1404 BEQ ved
210126 1p4400 MOVBL: HWLT
8104132 106312 ASLB (R2¢ ISHIFT (R2) UNTIL
810132 1092376 BYVC 12 1 (R2) =200000
010434 1p60i2 RORB (R2% I 3(RZ)=1p0B0Q
#12136 185315 pECB (R5) 1(R3)=Q0377
610440 106015 RORB (RS 3 (R9) 5200177
248442 BBE2%7 cce
210144 121512 cMPB (RS, (RR) s (R$)=0P0177,(R2)%¥100000, CClDLP
318146 1@200% BVEC CMPBY
810152 1pe4oy BM! e
249452 104400 CMPBL: HLT
240154 Qa%003 CLR R3
210156 ©0PE264 . SEC
240160 986203 ROR R3 JRI*100000
210162 050315 BIS R3,4R5) 1 (RB)=4R077
040164 000273 +SECISEVISEN ISET ChV, & N
818166 131215 BITE (R24, (R%) 3(R2)=100000, (R5) 819177, CCER1D4
649178 103002 BCE BITBY
240172 1024083 BVS BITBY
210174 BQ1401 BEQ Y
210176 104400 BITB1t HLT
840208 151215 BISB (R2d, (R3) $(RZ)=100000, (R5)8180377, CCu100Y
240202 1e300) ace B1SBY
310204 102401 BM1 R
212206 104400 BISBLis HLY
240210 141215 BICB (R24, (R3) #(R2)=108000, (R5) 5100177, CCROODY
gi0212 183202 8Cce g1ce8Y !
010214 Bp1401 BEQ 81CBY
810216 108001 BPL rod
510220 1P4400 BICBLI HLY
210222 1@5112 coMB (R29 3(R2I®P77400,(RS)81090177
518224 121215 cMPB (R23,(R9)
210226 ©9@1404 BEQ ot
2310232 1044020 HLT
2910232 141512 BlcB (R54,(RB) $(RD)=100177,(R2)5000020, CCEPLEE
210234 BR1002 BNE B1CBLA
210236 105712 1578 (R2)
910248 BA1401 BED red
010242 104400 BICBL1At HLT
840244 900402 BR 96 $RESERVE TWO WORDS FOR DATA

210246 0OPG2OR WWORD 8 3SOURCE DATA
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DZOKCE P11

210250 209000 JHORD @ IDEST DATA

2402%2 030705 MoV PC.RS

210254 208745 SY »{R5)

230256 105045 CLRB «(R5) $R® POINYS TO DEST 00D BYTE
240260 0810504 MOV RS, R4

210262 105044 CLRB »(R4) IR4 POINTS TO DEST EVEN BYTE
210264 Q10483 MOV R4R3

212264 125043 cLR8 =(R3) JR3 POINTS TO SOURCE 00D BYTE
240270 010302 MOV R8,R2

810272 195042 cLRB “(R2) FRZ POINTS TO SOURCE EVEN -BYTE

JCOMMENTS ARE LEASY SIGNIFICANT 4 B1TS QF BYTES PQINTED TO BY RZ,RI
IR4, ANDSR! RESPECTIVELY AND THE 2‘?‘INXN$ BITS ARE 0'S,

210274 000263 EC 3SET CARR
JERBI ) (RY))(R4), (RS)
510276 106112 ROLB (R2) 18001 ,2000,2000,0000
230380 131214 MOVB (R23, (R4) 1P00Y,2000,0004,0000
510302 196112 ' ROLB (R2} 18040, 0000,02004,0000
210304 3141213 MOVE (R2%, (RB) 100i0.00810,0001,0000
010306 126112 . ROLB {R2¢ 10400,0010,0004 ,0000
210310 111315 Move (RS3, (RF) i8ie0,0040,02001,0040
530312 1p6112 ROLB (R23 $1000,0010,0004,0010
619314 196113 ROLE (R32 11000,0100,0001,0010
2108316 151215 :387:] (R23, (RY) 31000,0100,0001,4049
3310320 131512 BITB (R54, (RE) +1098,2120,0001,1010
¥in322 ©£01426 BE® BINg
210324 151314 BISB SR3$, (R4) $4002,0100,0104,4010
g48326 131443 BITE (R4d, (RB) 14000,0100,0101,1010
210330 021423 BE® BIN1
810332 105243 INCB (R34 11002, 0101,0104,3040
410334 121314 CMPB (R34, (R4} 11P00,0403,0101,3010
248334 001029 BNE BIN1
810340 106113 ROLB (R34 11000,1010.0104,1010
340342 121315 CMPB (R34, (RY) 11000,1010,8101,3010
210344  ©P101S BNE BINg
830346 106212 ASRB (R2} 10302,4012,0101,1019
218352 131244 BI1TE (R24, (R4) $0190,4010.8101,1010
240352 0801412 BES - BIN3
240354 106915 RORB (R9% 0100,1940,0101,0301
518356 121415 CMPB (R4, (RY) 10302,1242,2184,2124
210368 ©01007 BNE BINg
510362 108314 pECH (R4% 19109,1010,9100,010%
440364 141214 8ICB {R23, (R4) 19102,1210,0000,0101
410366 001004 BNE BIN3
21037¢ 111344 MOVB (RI), (RE) (OLE0,1210,1010,052%
240372 306243 ASR8 (R3S 18322,0403,4010,010]
440374 141345 BICB (R33,(RY) 10190,2101,1010,0404
210376 201421 BEQ e
040400 104400 BINL:  MLT
510402 184000 SCOPE
JICHECK BINARY WORD QPS USING ADDRESS MODE 2 & 4

©i0404 040405 MOV R4, R5 SSET DESTINATION REGISTER
5104086 ©312715 ogoeol MoV #146R5)

DZOKC-C BASIC 13 FAMILY INSTRUCTION EXER, MACY11 27(657) 42~DEC=74 13139 PAGE 10-11

D2OKCE. P11
cip412 642712 177777 MOV #~17(R2)
310416 000257 cce
10428 090262 SEV
540422 862225 ADD (R24+,(RS)+ $(R2)=477777,(RS) 5000000, CCEOLDY
10424 123002 BCC ADDZ
210426 192401 BVSE ADD2
510438 001404 BEQ (oé
218432 104420 ADD2: HLY
©40434 000262 SEV ISET v
230436 024527 070001 cMP =(R5), ¥} i (R¥)=000000, CCRiOR1
240442 103202 BCe CMpP2
210444 102401 BYVS CMP2
210446 100403 BM1 iod
218458 194408 CMP2:  HLT
010452 054225 BIS ={R2),(RS)+ J(RZI=477777,(RE)BLT7777,000300)
310454 1932031 ace B182
210456 190421 BM1 sod
310468 124400 BIS2:  HWLT
p10462 880277 sce
210464 0080244 cLE
010466 162245 sUB {R24+,e(R3) $(RQISLT7777,(R5) 2080028, CCROLYD
210470 183422 8Cs syee
610472 192493 . BVS syB2 ’
P10474 891401 BED 144
210476 104400 SUR2:  WLT
£10508 ©R5442 NEG “{R2} 1 (R2)=DQ2BR2Y
810%02 005115 COM (R5d 1(R3)=477777
uie%04 200277 sce
210526 ©80290 ELN
010519 842225 BIC (R2¥+, (RS)e }(R2)=00800Y, (RB)EL77774, CCRLOEL
010512 103003 BCC BIG2
210514 102402 BVE BIe2
210516 9001401 BEO :3{-+
210520 100403 BM1 1eé
210522 104402 BIC2:  HLT
010524 42742 125252 MoV #1252527=(R2}
810530 @12245 MOV (R2¥e,={R5)
210832 025125 COM (R54¢ 1{RBIRQ5252%
240534 200262 SEV
240534 034245 BIT »{R2):={R5) 1(RQIv1292%2, (RS )WOB252%, CCmR1UY
210542 103002 BCC B1T2
210542 1@2401 BYVS BiT2
310544 0P140Y BER Y
310546 104400 BIT21  WLT
240552 ©P0262 SEV
210852 052225 BIS (R29*, (R5)+ J(RQI=428252, (R5)8177777, CCR3D04
410554 1930202 -1 B1§2A
810556 102421 BVS BIB2A ’

210562 100403 BML 1o d
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D20KCE.PL

210562

240564
21057¢
230572
212974
210576

@i0689

210616
210620

a1g622
810624
0i0626
238630
230632
230634
310640
830642

810644
240644
210659
810652
219654
z10656
2108662
Bi0664
61086790
310674
Gie7e0
“ip7e2

£10704
wi0706
¢ie71e

810712
618714
810716
210720
418722

810724
240726
230730
418732

104420

242745
285125
224245
001404
04420

205012
208122
162742
183402
182493
100403
104400
184000

210702
210205
124245
201421
104400
820237
881372
104000

2004072
epeen
2gereg
242783
205743
112743
142743
010304
142744
112744
821401
104420

152324
100403
1024400

122324
103402
102204
10000}
104402

000263
134344
103202
102403

INSTRUCTION EXER,

125282

geoeol

221010

oge209
860377

eBBL77
280000

B1S2A4

sUB24As

181

CMPB2}

MACY11 27(857) 42-DEC=74 11139 PAGE 10e12

HLT
344 #1252527«(R5) + (RB)=pB2528
COM {RS4e (RD)=$28252
(1.1 =(R2),w(R5)
BER 1eé
HLT
CLR (R2%
coM {R2ée 1547777
suB #1,=(R2) )=177776. (L3111
BCS SyB2a
avs SUB24
M} 1ed
HLY
SCOPE
Mov PCaR2 1GET cuaner PC
MoV R2,RS IMOVE T
62;5 '(:2):-(R5) )GOHPARE ALL PREV]OYS MEMORY ADORESSES
B o
HLY IERRORY
CMP R2,##FRETAD JICMECK FOR LOW LIMIT
BNE is
SCOPE
JCHECK BINARY BYYE OPS USING ADDRESS MODES 2 & ¢,
146 IRESERVE TWO WORDS
.HoﬁD 2 1SOVRCE DATA
W WORD 2 JOESTINATION DATA
MOV PCyR3
18T =(R3)
MOVB #2004 ~(R3)
MOVB #377,~(R3) 1(RI)sL00377
MOV R3,R4
MOVB #1774-(R4)
MOVB #g,~(R4 1(R4)=p77420
BED é \
HLT
Blse (RIM4, (RA) F(RYI2LPRAITT, (R4}BRI7777
BM1 X
HLT
cMPB (R34, (R4 +
BCS CMPB2
8ve CMPB2
BPL X1}
HLY
SEC
BITH *(R3),w(R4)
BCE 81782
BVS 81782

DZOKC~C BASIC 11 FAMILY INSTRUCTION EXER,

DZOKCE .P

11

610734
810736

240748
210742
540744
310746
240752

210752
810754
240756
218768
918762
210764
810766
238772
2318772
218774
2348776
211000
©iipe2
211004
2110906
211010
211012
011044

@131916
61120
11222
331p24
241026
241030
23110832

331034
211042
211044

611054

2311056
211069
2110962
931064
0311066
211070
611072
211074
231076

dp1421
184400

000244
344344
001404
124400
1p4000

200404
220009
200000
oposeg
ogoeen
040704
010100
024040
040005
24545
pieoLs
910502
010004
205740
eloe0y
810042
285843
285014

2Qe277
280244
163235
183402
102404
201401
104400

252752
062755
163235

104400

205414
235285
281401
104409
223235
182403
104400
205152
200257

1080480
288081

8171824

281

sUB3:

SUB3A

MACY1d 27(657) 12-DEG=74 31139 PAGE 10=13

BE® 1o
HLY
cLg
BICB =(R3),»{R4) I{RII=LPBIT7, (RA}eBT77400
BEO 1#4
HLY
SCOPE
JCHECK BINARY HORD OPS YSING ADDRESS MODES 3 & 5,
BR SRESERVE SPACE FOR DATA AND ADDRESSES
+WORD ﬂ JCONTAINS ADDRESS OF SOURCE DATA
L WORD 2 $GONTAINS ADDRESS OF DEST DATA
+WORD ] 3CONTAINS SOQURCE DATA
L WORD ] JCONTAINS DEST DATA
MOV PCiRY
MoV R4 ,R8 ISET sco»; PTR
cMP ={R@) ) ={RE) PADJUST R
MoV R@sRS IRS POIN?S TO DEST DATA
(4,14 ={R5),w(R5) JSUB 4 FROM RS
MOV R@, 4R3) JR® POINTS TO ADDRESS OF DEST DATA
MOV R5,R2
Mov Rg, R4 R4 POINTS TO DEST DATA
TSY =(RE)
MOV R@R3 JR3 POINTS TO SOURGE DATA
MOV R@=tR2) :RZ PQINTS TO ADDRESS OF SOURGE DATA
CLR (R3} JIPRESET SQURCE DATA
CLR (R4} tPRESET DEST DATA
sCC
cLE
sub ®(R2)+,0(R5)¢  ; (RI)=0DAGEE, (RE)SPPO0RD, CCROLLD
8¢S sy83 .
8Ve sy83
8E€Q 1o d
HLY
BIS #12802870~(R2) ;(R3)=1go0eR
ADD #1,0=(RY) 1 (R4)=0p008Y
sus ®(R2)+,8(R5)+ 3{R3)=1200002, (R4)uipa22L, CCRiRly
BCC Sys3A
8ve SUB3A
M1 e 4
WLY
NEG (R4} J(R4)=a77777
BIT #={R2),p=(R5) 3(RJ)I=4000280,(R4)8877777
BEO 1od
HLT
CHP O(R2)+,2(R5)
8vs vaéd
HLT
coM *={R2)
cce
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D2OKCE, P11

211190
231402
231104
911106
831110
211112
241414
611116
231120

411422
331124
811126
211132
211132

941434
811134
Bii14g
233142
gil1144
41146
21115¢

411152
241454
211156
441162
11162
41164
811466
211179
wi1172
c11174
241176
511200
311202

211204
431204
g11212
6311216
e1i22¢
841222
241224
841226
431232
31234
011236
231240
411242
631244
2311258

243235
182003
180421
124400
RpBo2sy
24523%
103004
1040y
124400

2@5155
223235
001403
104400
104009

2p04a6
egonep
200200
200000
2eoe00
2gocep
daooee

606700
024048
010083
218305
6P%8743
810043
05213
010043
810304
005748
610244
0p5214
£30044

200263
812734
112734
115433
115433
103423
184400
022745
081403
104400
224343
153433
153433
022715
opL4cy

177@021
ooe280

ogeens

100621

ADD31t

BIC3y

MACYL1l 27(657)

ADD
Bve
BM]
HLT
SEC
8lc

#(R2}e,9e(R5)
ADD3
)

®a(R2),p(R5)e
-3}

1o d

®=(R5)

$(R2)+,8(R5)»
)

12-DEC=74 13139 PAGE 4Pw=i4

F(RIISBTITTIT7, (R4INL0000L

1(R&)%277777

J(RISQ7YTT7, (R4)ROTTTIVT

$1CHECK BINARY BYTE OPS WSING ADDRESS MODES 3 & 9,

48

DEZAKC~C BASIC 11 FAMILY INSTRUCTION EXER,

DZOKCE. P13

3311252
6311254
011256
s1126¢
1162
- 811264
611266
11270

611272
241274
011276
611300
211302
£11304

231306
©11310
©31312

011314
241320
211322
vll324
211334
811342
241344
211352
211354
811362
811364
831366
211374

11424

211430
241432
211434
241442
211444
241444
a1145¢

£11452
211454
211464
611466
241478

104400
145453
145453
133433
281002
135433
2@100y
04400

123453
pgiee2
123453
P91403%
124402
14029

290402
6ee000
eporoe

8137082
036205
295065
812762
256265
206362
06362
1093378
022765
©9140)
184400
032762
046562
036265
201401
194400
24365
826265
21403

104400
2o@25?
266265
193202
102003
1000031
184409

26362
166265
123403
001403
104409

021804

211312
oe0021
211310
211310
211318

252525

177777
211312
011318

211312
011310

211318

011318
211319

211310
214342

211342

211310

011340
211342

11312

211312

p11312

BITB3)

CMPB3:

MOVB
MOVB
BCS
HLT
cMP
BEQ

CMP
B1SB
B1SB
CHP
BEG

MACYLY 27(657)

HLY
Bice
BI1CB
BITB
BNE
sIirte

is

amusus

PCIRD
=(R@),=(RD)
RE,R3

R3 (RS
“{R3)
Rp,=(R3)

R@,~(R4}

#172004 (#(R4)*
#$200,0(R4)»
®n(R4),@(R3)»
®=(R4),8(R3)e
144

8680, (R3)

v

={R3),=(R3)
P(R4)+,@(RI)e
@(RA)+,@(R3)e
#1006p4 (RS)
red

- ({R4) @=(RI)
8 (R4),@w(RI)
®(RE)+,0(R3)e
B1TB3
®n(R4),0(R3)e
e h

®(R&)+,8=(R3)
CMPB3
®(R4)+,p=(R3)
e é

}RC!ERVE SPACE FOR ADDRESSES &

JCONTAINS ADDRESS OF SOURCE DATA (EVEN BYTE)
)CONTAINS ADDRESS OF SQURCE DATA (0DD BYTE!
JCONTAINS ADDRESS OF DESY DATA (EVEN BYTE)
JCONTAINS ADDRESS OF DESY DAYA {ODD BYTE)
JCONTAINS SQURGE DATA

JICONTAINS DEST DATA

IROWADDRESS OF DESY DATA
’R; L ”

iR% " "

15U8 2 FROM RJ

PRI POINTS TO ADORESS OF DEST DATA
100D BYTE

JEVEN BYTE

SRPSADDRESS OF SOURCE DATA

iR4 POINYS TO ADDRESS OF SQURCE DATA
100D BYTE

JEVEN BVTE

3SET CARRY

JISOURCE DATA=42200%

1DEST DATARUOG620

$ERAQRY MOV DOES AFFECT ¢ BJT IN PSW
ICHECK DEST DATA

JERROR| INCORRECY RESULT
tPOINT R4 BACK TQ EVEN BYTE

IDEST DATARLZD4EL
JCHECK RESULT

12-DEC=74 311139 PAGE (2«15

JERROR] INCORRECT DEST DATA AFTER BISB

FCHECK BINARY OPS USING ADDRESS MODE 6

SDATAL
DDATAL

151

ADDS:

sugét

BR
+WORD
+HORD

MoV

o
[
]

@UFACTOR,R2
R2¢R5
DDA?A(S?
#1.80AT4(2)

SDATA(2),0DATALD)

SREFERVE TWO LOCATIONS
SRESERVED FOR SOURGE DATA
#RESERVED FOR DESTINATION DATA

$GET RELOCATION FACTOR AND USE AS AN
SINQEX VALUE TO POINT Y0 DATA

}PRESEY DESTINAT]ON DATA

$THIS ROUTSINE PUT A 1 B}T INTO EVERY
JOTHER BI1T POSITION IN THE DEST=

SDATA(2) FINATION ADDRESS (%2%2%)
igk?A(!)
#stzsnnoAvA(sa JCHECK RESULT
A4

JERROR! INCORRECT RESULT
#=17SDATAC2)
DDAFA(B),SDATAC2) }SOURCE DATA=328252
SOATA(2),0DATA(S)
' ®

JERRORY BT INST FAJLED
ODATA(S) 1DDATARE25252
SDATA(23,0DATA(5)
1v4

JERROR] CMP INST FAILED
SDATAC23,0DATA(S)
ADD6
ADD6
iy}
SDATA(2} 150ATARD2524

SDATA(2),0DATA(S)
sUBe

e




DZOKC~C BASIC 11 FAMILY INSTRUCTION EXER, MACY1L 27(657) 42«DECe74& 33139 PAGE 1P-36

D2QKCE, P11
211472 132708 000377 MOVE #377,R0 IROBI77777 (MOVB XR EXTENDS §IGN)
211476 gzazaz 211310 MoV R@:SDATALR)
911502 042765 177777 011312 MOV #=1,0DATA(B)
p11518 166500 011312 sus DDAFA(S2,Rg
811514 BR140% BEQ o4
811516 104400 HLT
941528 066265 01131¢ 0611312 1%: ADD SpATA(2),0DATA(D)
. 211826 926362 11310 ASL SDAFA(2)
241832 005162 011310 COM SDATA(2)
211536 836265 011310 011312 BIT snAvA(za DDATA(S)
#11544 801404 BE® Lok
211546 104400 HLT
211850 905162 0211310 coM SDATA(2)
211554 026265 011310 011312 cHMP SDATA(2),DDATA(S)
611562 001401 BEO 1ed
211564 184400 HLT
011564 026208 011310 cMp SDATA(24,Rp
241572 901382 BNE
911374  lo4poe SCOPE
ICHECK BINARY BYTE QPS USING ADDRESS MODE 6
INOTEt SDATAB(2): AND DDATAB(4) REFERENCE EVEN BYTE OF SQURCE & DEST DATA
JAND SDATAB(3), AND DDATAB(5) FEFERENCE 0DD BYTE OF SOQURCE & DEST DATA
211576 0137¢2 ooipe4d MOV O¥FACTOR,R2 $GET INDEX VALUE
211682 010204 MOV RZ R4 3R2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
211604 219403 MOV R4 yR3 JDEST 00D BYTE, RS FOR SOURCE EVEN
gl16e6 05203 INC R3 $AND R5 FOR DEST ODD BYTE
©11612 04p305 MOV R3.R5
211612 PEB264 SEC $SET CARRY
811614 ©B12762 125252 011740 MOV #1252527S0ATAB(2)
241622 112763 177125 @14749 MOVB #177125,SDATAB(3) $SOURCE DATA = p52652
211630 016264 011740 011742 MOV SDA?Aa(a).ooATAB(4>
611636 852764 125125 011742 BIS #125129,00ATAB(4) JCEST DATA = 177777
11644 136263 011740 011740 BITB SDATAB(2) ¢ SDATAB(3)
211652 991404 BEQ e
211654 184400 BITB6: HLT
211656 146264 011742 0811742 BIcB SDATAB(2)DDATAB(4)
311664 103403 BCS 1eé
811666 1084400 HLT JERROR MOV/B1S,BITIBIC DO NOT AFFECT IC!
211678 126364 (11748 pi1742 cMPB SDAVAB(E):DDATAB‘Q)
211676 001401 BEO 1ed
#11700 124400 HLT
211792 146365 011740 011742 BICB SDATAB(B) sDDATAB(S)
811718 126265 011740 011742 cMPB SDATAB(2),DOATAB(5)
G11716 021401 BEQ 1od
611720 104400 HLT
211722 136564 011742 911742 BITB DDATAB(’)rUDATAB{G’
231738 081401 BEQ vé
211732 104400 HLT
DZGKC=C BASIC 11 FAMILY INSTRUCTION EXER, MACY114 27(657) 42-DECe74 31139 PAGE 10-17
D2OKCE P11
211734  1p4000 SCOPE
211736 020406 BR up? $RESERVE TWO WORDS
211748 @peooR SDATAB! ,WORD 2 #RESERVED FOR SOURCE DATA
411742 eppoge DDATABI ,WORD @ SRESERVED FOR OEST DATA
JICHECK BINARY WORD QPS WSING ADDRESS MODE 7
1R2=ADDRESS OF souact DATA, AND R3% ADORESS OF DEST DATA
11744 RooCOR SBIN7: ,WORD 1CONTAINS ADDRESS OF SOURCE DATA
©11746 @00000 BBIN7: ,WORD u JCONTAINS ADDRESS OF DEST DATA
#1175¢ @02200 JWORD @ SCONTAINS SQURCE DATA
©11752 200200 JWORD @ sCONTAINS DEST DATA
©11754 910700 uB7: MOV PCiR
811756 224040 cHP -(R@).-(RG)
pi1762 @ig002 MOV REIR2
211762 024242 cMP -gnz).-(nax
211764 810042 MOV Rp,$R2)
11766 010203 MOV R2,R3
211772 024043 cMp =({RB),=({R3)
$11772 810043 MOV R, ¢R3)
£11774 060264 SEC ‘
811776 312777 100802 177740 MOV #400006;9SBIN7 ;SOURCE DATA = 100000
gi2004 817777 177734 4177734 MOV OSBIN7,@DBIN7  ;OEST DATA = 120009
212012 193001 BCC Move
212014 180484 BMI hh
212016 104400 MOV7:  HLTY
212028 ©B6377 177722 ASL #DBIN7 JDEST DAYA = 200009
242024 1p2001 BVC 1oh
212026 PB140% SEQ héd
812030 104400 HLY
012032 827777 177706 177786 cMP ®EBIN7,@DBIN?  ;(R2)s420090,(R3)%000000
642042 103402 BCS CMPZ
012042 102401 8YS CMP7
212044 100401 BM! 1o d
212046 104400 CMP7+  HLT
g12032 167777 177670 177678 suB osBaN7.0081N7 1(RQ)*100090, (R3)8100002
‘212856 103003 8ce sus
12060 1o2202 BVC suaz
242062 001401 BEO sys7
542064 100403 BM! ied
212068 14402 SUB7:  HLT
012070 PR6277 177658 ASR 8§BIN7 1(Rg)=140000
©12074 067777 177644 177644 ADD @SBIN7,@DBIN7  ;(R2)5140020, (R3) 240000
012402 183203 BCC ApD7
si2104 312002 BVE ApD?
012106 001404 8EQ ADDZ
p12418 1poooY BPL 1ed
012412 304420 ADD7:  HLT
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212414
212122
Bi2i24

612126
412134
512136

012140
812146
232158
612152

12434
212156
612162
612464
wi2i6é
s1247¢
232172
oi2L74
612476
zi2200
12202

£1222¢0
512224
812230
542232
212234
212236
042242
©12244
512252
12254
©1225¢

cie26p
232262
512266
512272

©12274
32274
c¢i23ee

020KC=C BASIC 11 FAMILY

D2OKCE.P41

%12304
©1230¢6
812312
212316

c12329
wi2322
z12%24
232326
212332
512332
612334

£12336
2i234p
512342
212346
612352

247777
2081403
104400

2857777
ieg40y
104408

227777
821403
104400
ig4008

2pseep
0B5067
18707
1g0707
e3e7e7
260007
185707
285507
221087
131827
862727
223727
133707
2pe24p

163727
863707
2pg24p
824627
132607
826707
166707
046707
0p0401
200000
124000

8408702
062702
812707
920242

2ie700
985748
010237

©10700
162700
210037
0810703

620426
0easee
000020
egeoen
2@000p
820008
ogooed

810708
2824049
Bio268
040068
205260

MACYLL 27(457) 42-DEC=74 11139 PAGE 1P=18

177624 177624 BIC ®SBIN7,80BINY i (RR1=140000, (R3)¥0P00RD
BEQ 1d N
HLY
177612 177642 :38 ] ®5BIN7,90BIN? F(RZ)ni4pp02, (RY) 2140200
BM1 e d
HLY
1776008 177608 cHp O5BIN7, @08 IN?
BEO 1
WLT
SCOPE
$SOME MISCELLANEOUS OPERATION [NVOLYING. THE PC
INOTES Ngti oF T:ESE OPERATIONS SHOULD AFFECTY THE PC
280872 CLR 18
MOV PC/PC
cHPB PCsRC
BIT PCiRC
ADD R@.PC
TSTB PC
ADC PC
CHp {R23,PC
:38¢:] (RO, PC
2000889 ADD #3,PC
221994 cMP SUFACTOR,PC
2012804 8178 QUFACTOR, PC
NOP
ITHE NEXT TWO INSTRUCTIQON CAUSE THE PROGRAM TO JUMP TO THE UNRELOCATED
JCODE AND YO RETURN ON THE FOLLOWING INST (IF THE CODE 1§ RELQCATED)
o21804 SUB ®¥FACTOR,PC i-UMPS TO UNRELOCATED CODE
201824 ADD RUFACTOR,PC IRETURNS
NOP
CMP =(SP),PE
BITB (5P, PE
220012 cMP 18,PC
#20806 su8 18,PC
228002 334 18,PC
8R 1o d JBRANCH OVER 1%
15
SCOPE
MOV PCyR2
09812 ADD #327R2
021132 MOV #RELOC,PC ;60 RELOCATE PROGRAM CODE
NOP tPROGRAM RETURNS HERE+2
11121141414111 LAST ADDRESS OF CODE TO BE RELOCATED 111131111111
12222222222222 FIRST ADPRESS TO BE RELOCATED 222222222
REL2! MOV PC,RE IGET PC
TST «{R@) #R@ CONTAINS TWE ADDRESS OF RELZ
23108182 MOV RE,PEFRSTAD iSAVE
INSTRUCTION EXER, MACY1L 27(657) 32-DEC=74 331139 PAGE 1@e19
MoV PC4RE iGET CURRENT PG
012306 suB ¥,)R2 SSWBTRACT RELOGATIGN FACToﬂ
2210924 MOV Rﬂa'#FAETOR :SAVE RELOCATION FA
PCyRY SET NEW SCOPE PTR
JCHECK BXNARV BYYE DPS USING AODRESS MooE 7
BR BINB 1R£SERVE SFACE POR ADDRESSES & DATA
SBINB71 ,WORD @ JCONTAINS ADORESS OF SOURCE EVEN BYTE
(WORD @ $CONTAINS Aooazss OF SOURCE QDD BYTE
+WORD 2 ;CONTAINS ADDRESS OF DESY EVEN BYTE
JHORD @ iCONTAINS ADDRESS OF DESY 00D 8YTE
DEINB7Y ,WORD @ JCONTAINS SOURCE DATA
JWORD @ SCONTAINS DEST DATA
8INB7t MOV PCsRD
cMpP =(R@),=(RO) sR2 8 ADDRESS OF QEST DATA
177772 MOV R =6 (RJ) 1L0AD ADORES OF DEST EVEN BYTE QATA
177774 MOV RE =4 (RO)
177774 INC ~4{RD) $LOAD ADDRESS OF UEST 00D BYTE QATA
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DZ0KCE,P14

612386
32360
812364
$1237¢

842374
242376
zi24p2
612404

212412
212414
232416
012422
zi2424
812426
812438

212432
0l2440
012444
512452

242452
212460
212464
512466

242470
812474
12300
212506
ci251e

842512
©v12528
si2%22

812524

012532
42536
12542
#12544
232852
£12554

412554
442562

012570
612576

D2OKC~C BAS]C 11 FAMILY

DEOKCE P11

512602
al26p4
6i2610
612612
842614

2326146
232622
932624
vi2626
012630
#12632
312634
212636
§12644
912652

612668
832662
832664
i 042666
212679
512672
642674
6342674
2127020
vi27e2
512704
232704
812712
12742
@ie714
312716
33272p
12722
uie724
ei272¢
242730
812732
212734
232736
212742
242742
912744
512744
242782
212754
g32760
812762

212764
812772
242776

203740
018062
210260
o560

egsepe
212783
832704
212705

pp5E29
205010
2313746
b61602
861603
261604
86260%

112773
432772
601401
124402

157374
105274
68140}
104400

105375
225274
127375
boi40y
184400

147375
poi4ey
1a4400

185273

157473
106174
1093372
822772
091403
124400

228372
112775

147572
186075

103372
op5772
be1404
104409
184009

232702
014793
000403
220200
085723
210313
225213
032737
263737
013737

000277
160212
104409
260222
204409
026342
184400
106512
104402
170412
104400
242202
184422
164202
104429
155222
io4400
185532
184400
163382
L4400
285733
104400
306533
104400
170453
1094400
137782
184480
105477
184400
008426

862746
052766
eesn0R

INSTRUCTION EXER,

177770
177772
177772

ceogez
177774
177776

goioe4

177777
2ge377

212322
212322

p12322
212332

812332

242332
212332

212322 212332

212322 912332

g12322

212332
212332

177428

12322

B12322

212322
eee2ee

212332
912332

212332
gi2322

MACY11 27(657)

TSY
Mov
MoV
INC

CLR
MOV
MOV
MOV

CLR
CLR
MOV
ADD
ADD
ADD
ADD

MOoVE
8ive
BEQ
HLY

aise
INCB
BES
HLT

DECB
INC
CHPB
BEQ
HLT

BICB
BED
HLY

CLRE

={R@)
RE,=10(RO)
R@,»6(RD)
~6({RD)

R2
#2,R3
$ahiR
#224R5

(REde

(RE}
®gFACTOR, - (SP)
(SP#,R2
(SP3,R3
(5P, R4
(SPi+,R3

#-1,05BINB7(3)

*377.08$1NB7(2)

1 e4

12-DEC=74 33139 PAGE 14

JRAUADORESS OF SOURCE DATA
JLOAD ADDRESS OF SOURCE EVEN BYTE DATA

+LOAD ADDRESS OF SOURCE 0ODD BYTE DATA

JSET INDEX REGISTERS

10SBINB7(2) JSRINB7(3) REFERENCE EVEN &

;D00 BYTE SOURCE DATA} SDBINB7(4);®DBINB7(S5)
JREFERENCE DEST EVENS ODD BYTE DATA

SPRESET SOURCE DATA
JPRESEY DEST DATA

3GET RELOCATION FACTOR
FAND ADD TO INDEX VALUES

JSRC DATA ® {77400
}GHECK THAT EVEN BYTE WAS NOT AFFECTED
Y MOVB INSYRUCTION

@SBINB7{3),#D8INB7(4)

'081Ne7(4)

rod

®DBINB7¢(5)
LOL:ES

]

JCHEGK THAT BIS SET ALL BITS

JDEST DATA = 177400
JDEST DATA ® 177403

NB7(4)
@SBINBY(3),8DBINB7(S)

@SBINB7(3),MDBINR7 (D)

144

ASBINBY(Y)

3SRC DATA ® ppoppE2

JTHIS ROUTINE SETS ALL BITS IN THE SQUﬂCE UDB BVTé BY BISING A BIT FROM
3 THE DESY EVEN BYTE INTQ THE SOURCE 00D BYTE
®DBINB7{4),88BINB7(J)

BIS

BIC7:

INSTRUCTION EXER,

912322

2200081

712764
031804
920884

ogeged
pE00a4
ogpo10

177775
177773

goeoe2
2eeg17 pepee2

OAERR}

i%s

:2¢8.1:}
ROLE
acec
CMP
BEQ
HLT

SWAB
MOVB

BicB
RORB

MACY1L 27(657)

8ce
TST
BED
HLT
SCOPE

MOV
MOV
BR
+HWORD
ST
MOV
INC
Moy

@DBINBY(4)

8182

:;774n¢.ossx~a7<2) JCHECK RESULT
|¢

#3BINB7(2) JSRC DATA ® 200377

#200,0DBINB7(5) ;DEST DATA s 120000
®DBINB7(5),0SBINB7(2)

®NBINBY(5)

8103
SSBINBT(2)
14

#1.R2
PC)R3
1+4

2
(R34»

#1STORERRVEC

12-DEC»74 131139 PAGE 13~1

$LOAD R2 WITW 0DD #

JRESERVE SPACE FOR A WORD
FWlLL CONTAIN AN ODD ADDRESS
JISTEP R3 TO POINT TO WORD ABOVE

$AND MAKE O0DD
$SET QDD ADORESS & RESERVED INSTRUCT]ION

SRFACTOR, PRERRVED

®RERRVEC, PFRESVEC

R21§R2)
R2r4R2) %
={R2)
(R24

(R23
(R23+,RE
=(R2),RZ
®.(R2),R2
*(R2)+
#{R3)+,R2
O;RS)*
P(R3)+
*=({R3)
®,4+3.R2
0,3

2%

#2,48P)
#¥L772(8R)

$TO TRAP TO 15 BELOW
ISET ALL CC's

INOTE: MAY BE RESERVED

1ADYUST RETURN PC
$SET CONDITION CODES ON RETYRN




g%gﬁgECPBAQXC 13 FAMILY INSTRUCTION EXER, MACYLL 27(657) 12.DEC=74 33139  RAGE 13=2
11

433000 0312706 00050D (1] MOV #¥STHPTR 8P IRESET STACK PTR

33004 012737 000006 Q00004 MOV H#ERRVEC#2, ONERRVEC

013812 812737 pooe12 goedLs MOV #RESVEC+2,0#RESVEC

433020 104009 SCOPE

JCHECK JMP INSTRUCTIONS

43022 40700 MoV PCyRO

533024 862708 000012 ADD #12iRE E iss FOR JMP IN§T

213830 000277 sce SET

243032 ©0RO4110 Jup (RO

2430834 0800402 BR 1eb

243036 Po22%0 . ELN $JMP INST JUMPS WERE

413042 ©0PE773 BR )

313042 103003 sce JMPY

213044 102002 BVE JHPL

613046 001001 BNE JMPY,

213050 10204 BPL .d

633052 104400 JUPLT  WLT $ERROR] INCORRELT CC'S AFTER JMP

£13054 2p5002 CLR R2 #SET INDIGCATOR

13056 010703 ) MOV PCsR3

513860 08040y BR red JIREFERVE WORD. FOR JMP ADDRESS

g13662 ©QC0R JWORD - 2 FCONTAINS ADDRESS FOR JMP INST

543064 005723 B ST (RS

£13066 ©10313 MOV R34 4R3)

413070 0318300 MOV R3,RO

€13072 962713 gzepe2 ADD #22/ (R3D $(R3) 18 JMP ADDRESS

243076 012300 MOV R3,RO

:13108 000133 JHP PRI+ FJUMP TQ ADDRESS GONTAINED IN R3

413402 ©90402 BR 146

413104 005102 coM Rg SCOMPLEMENT INDJCATOR

13106 00775 BR 1ol

243119 oes5202 ING R2 JCHECK INDICATOR

643412 091003 BNE JMP3

©13114 005720 ¥ST (ROA+

213116 020003 cMP Rp.R3 SCHECK AUTO=ING R3

13420 Pgi40y BEQ e d

13122 104400 JMP3T  HLT

243124 805002 CLR Rg $SET INDICATOR

413426 0610704 MOV PCiR4 3SET UP JMP REGISTER

£1313¢ #1400 MOV R4, RE ISET UP CHECK REGISTER

©313132 ©¢o04o2 BR is

13134 005102 coM R2 $COMPLEMENT INDIGATOR

413136 £PP403 BR 28

213140 ©22424 154 cMP (RAB«, (R4

243142 8085724 ST (R4de $R48JMP ADDRESS

£13144 ©0OC144 JMP =(R§) JUSE R4 AS ADDRESS

713446 ©#85202 231 INC Rg JCHECK INDIGATOR

13157 po1003 BNE KP4

413452 ©022728 cMP (Rat-.tRz).

513154 022004 CMP R@, R4 1CHECK AUTO~DEC R4
D2QKC=C BASIC 14 FAMILY INSTRUCTION EXER, MACY11 27(857) 12-DEC=74 31139 PAGE 14«3
D2OKCE.P11

713156 001401 BEQ 1eé

213168 184400 JMP4:  HLT

213162 810783 MoV PCIR3

413164 000401 BR L] JRESERVE WORD FOR JHP ADDRESS

13166 000200 183 JWORD @ iCONTAINS JUMP ADORE

13170 005723 ST (R34e

313172 040313 MOV R3,4R3)

543174 062723  @00016 ADD #1687 (R33e

43200 ©10300 MOV R3, R 5LOAD CHECK REGISTER

£13202 900402 BR 3s

©13204 205192 2%¢ COM R2

£13206 000423 BR 43

213210 620153 381 JMP 8= (R3) 3JUMP TQ 28 VIA 4§ ABOVE

513212 6095202 431 INC R2 JCHECK INDICATOR

213214 991003 BNE NP5

513216 £05740 TS7T (RO}

:13220 ¢20203 (471 ] RP4R3 $CHECK AUTO=DEC R3

543222 ©B1401 BED 1+

543224 104400 JMPST  HLT

413226 90042 BR 23

513230 @@%122 18 oM R2 SCOMPLEMENT INDIGATOR

413232 000402 BR 33

¢13234 0003167 177770 281 JMP i3

¢13240 008202 381 INC R2

243242 904403 BEQ 144

513244 184420 JHPSE  HLY

©13246 012767 ©13264 gopR28 MOV #1877% JISET UP JMP ADDRESS

413254 0637687 001004 Q0012 ADD SNPACTOR, 7S lADD RELOCATION FACTOR

913262 690402 B8R 28 0 TO JMPR 878 [IN§T

213264 025102 181 COM R2 :conPLEMtNT INDIGATOR

613266 90403 BR 35 160 T0 CWECK ROUTINE

613270 009477 @oDE0R 251 JMP 078 JJMP TO 15 ABOVE VIA 78

243274 0Oo000Q 784 JWORD @ $CONTAINS JMP ADDRESS

©3327¢ e@%202 k111 ING R2 JCHECK INDICATOR

133080 Q1404 BED 1o d

43302 104400 JUP7:  HLT

513304 104008 sCoPE

JCMECK JSR INSTRUCTIONS

©13306 213705 pr1004 JSRTST{ MOV P4FACTOR, RS IGET RELOCATION FACTOR

613312 212702 213344 MoV #385R2 - 1FQRM DEST ADR

213316 868502 ADD RS,R2 1400 RELocATION FACTOR

513320 @20277 (1] IPRESET 6C'S

613322 0pE242 cLv

2313324 004512 JSR RB,¢R2) 160 TO 38 VA A2

533326 083702 181 ST R 1GH€GK INDICATOR

613332 @a1017 BNE FELH IR2 SHOULDe

c13332 P23705 ppies4 oMp ®4FACTOR, RS scuccx THAY RTS8 RS RESTORED RS

313336 0291044 8NE JER3

213340 0BP414 8R JSR3A JEXIT T0 SCOPE

543342 @ee20% 291 RTS RS FRETURN FROM SUBROUTINE




DZQKC=C BASIC 311 FAMILY INSTRUCTION EXER,
DZAKCE.P11

193211
102410
2p1007
180006
ep5202
212704
261604
220405
BBL745
104402

213704
295028
212705
860405
840502
012715%
860415
220403
egpoey 151
0R4435 281
eas20g 38t
8p1e1y

289443

295100 4%
vpg204
232703 213424 5%¢
861663
220423
bp1203
2p58722
20205
201766
104400

013764
Rig4es
L0783
oo40y
290405 151
822323 233
e@e277

204443

104409 351
2eg4L4

193012 4%
102214
001910
igeae7
212702
061602
020204
peieee
295724

38

213326

233366
13372

813372
243374
413400
©i3404
2434026
Bi3410
©13414
w13416
813420
843422
$13424
513426
£43430
213432
#13434
243436
313442
13444
©13446
613450
213452
213454
113456

513462
543464
513466
213472
13472
513474
513476
333508
213502
13504
213504
213510

JSR1:
poige4 JSR1At

213420

213436

JSR3:

oo1004 JSR3AY

213502

51!535

DZAKC~C BASIC 11 FAMILY INSTRUCTION EXER,
DZQKCE.P1]

643532
2513534

ego2e4

104400 JSR4:

313536
243540
233542
233544
21355¢
313552
833554
213556
2313560
213562
2313564
313566
213570

208401 JSR4AL
opo4cs 18
218700 2%
224787 177778

160407

124400

222229 38t
020216
20140y
104400
ope27e
ogeze7
104009 JSR6AS
JCHECK
613572
ciséoq
243624
213610
233614
213620
#33622
513624
£13626
2313632
13632
513634
613636
213648
213642
833644
213644
243650
213654
213662

842737
263737
épo26l
013737
opsoge
egBeC4
220403
126108
122376
230022
126322
13204
ieaeoy
ep1002
2p5720
8p1421
1044020
212737
o537
ig4c02

013624 0@eR20
201084 g08020

177776 @ooR22

1071

10T1As

10718}
290822
pooe22

ogepas

1CHECK
613664
843670
213674
213704
243726
233714
213716
843722
213722
013724
233726
213730
043732

813746
042737
063737
280262
213737
00p265
124200
821433
104400
2027
15400
igssee
106908

880830
913724
2210804

177776

p0e030
ogeese

eoee32

EMT1:

MACYLl 27(657)

MACYLL 27(657)

RTS
HLT

SCoPe
10T TRAP
MOV

ADD

SEC

MOV

CLR

SCOPE
EMT TRAP

BEQ
H
BVC

M
*SEEISEC
EMY

12-DEC=74 31139 PAGE 1i=¢

JSRS JCHECK THAY JSR DID NOT

JSR3

usRi JAPEECT €C'S

J8R1

Rg TCLEAR INDICATOR

#187R4 JGET UNRELOCATED RETURN ADDRESS
(SP:R4 JADQ RELOCATION FACTOR (OLD R3)

R4, RS JCHEGK THAT OLD RS WAS PLAGED ON THE

2 JSTACK, 8 THAT NEW RS CONTAINS RETURN PC
JERRQR] ABOVE

@gFACTOR,Re $GET RELOGATION FACTOR

RO iSET INDICATOR

#L84R5

Ré4,R5 JSET UP JSR DEFERRED ADRS
R8,R2

#5857 (RS)

R4, €R5) 5(RB)=DESY ADRS

23 SRESERVE WORD FOR ADDRESS

2 SCONTAINS DEST ADRS FOR JSR
R4, ®(RE}+ 1JSR TO 8§ VIA 4% ABOVE
Rp JCHECK INDICATOR
JER3
JSR3A
Rg iCOMPLEMENT INDJCATOR
4 SRETURN FROM SUBROUTINE
#ISSRI $GET UNRELOCATED RETURN ADDRESS
(SP#,R3 $ADQ RELOCATION FACTOR (OLD R4)
R4,R3
JSR3
tR23¢
R2/R5 }CNEGK AUTO-INC RS
45 1G0 TO RYS
iERRUR ABOVE
@¥FACTOR R4
R4,R5
PCsR3
23
45
(R334, (RI) e
Ré,={R3) 160 10 28
JSRAA
JSR4
JSR4
JSRé
JER4
#385R2 3GET UNRELOCATED RETURN ADDRESS
(§P4,R2 #ADD RELOCATION FACTOR (QLD Ré)
R2,R4 JCHECK THAT CALGULATED RETURN
JER4 PG ® NEW R
(R4ds

12-DEC»74 31139 PAGE 11~5

Ré

2%
38
PCiR2
PCy1S
JSR6A

({R24*, (RD)+

Ry, 45P) JCHECK THAT RETURN ADDRESS 5 ON THE
1ok ISTAGK
ISET N
PC
CAND ROLB/ASLB)
#1071, PE10TVEC .
S#FACTOR,®#IOTVEC 3AQD RELQCATION FACTOR
3SET CARRY
BEPSH,PR]OTVECe2 IRETAIN cURRENT RSK ON TRAP
R@ 1PRESEY AR
joTiA
Rg ROTATE RP
Y4 JUNTIL v SETS (ROB200)
RE JSHIFT SNOULD SET CARRY
loris
loTiB
10748
Rg‘ RO SHOULD ®2 v
(34
FERRORY ROL/ASL VAILED Yu SET CC'S PROPERLY
#ICFVEC+2,0%]QTVEC RESTORE [OT
SRI0TVEE*2 IVECYOR
SEQWENCE
SREMTVEE,; =(SP) :SAVE SCOPE PTR
#EMTL, MEEMTVEC 3SET EMT TRAP VEGTOR
OtrgcTOR.OﬂEHTVEg JADD RELOCATION FACTYOR
PUPSW, PREMTVECe2 JTRETAIN GURRENT PSK ON TRAP
3TRAP 70 EMTYL
EMTSC 360 TO EMTLC
JERROR! INCORREGT CC'S NiRE SET ON RETURN
EMT3B 'V SHQULD'VE SET ON EMT
Re tRDIGB¢!77pCC'SI$0ﬂ
RP IRPSP0PPOR,CC'S8R1RY

Rg iIROS2022002,CC' 8840102




DZAKC=C BASIC 13 FAMILY INSTRUCTION EXER,
DZGKCE.P13

233734 192023
243736 100022
013740 22B257
913742 105420
213744 102017
213746 100016
243750 0Qp0242
213752 200261
213754 1p%300
413756 102012
13768 100413
213762 ©Ro242
13764 188200
013766 103206
21377¢ 102005
013772 1ooe0é
043774 220242
243776 1p6200
w4000 102776
vi4002 008401
9l4004 124400
34006 DOBORR
w1401 185500
vi4gi2 103003
014014 @01002
vi4@16 085702
244222 801421
214022 124400
544024 012637 000032
514030 685037 3g0032
214834 194000

bogeg4
»14034 ©13737 220e34 o@po2d
54044 212737 2144112 200034
<14052 063737 210804 02034
014060 ©VOBE270
314062 QA3737 177776 pBAB36
14070 0002631
14872 112728
514074  ©0B264
©14076 1lp440p
vi4iee 103401
144102 ©200C4
»14104 201403
14106 000004
c14118 0090412
014112 188423
14114 ©O0CC4
14116 062708 pzo@e4
14122 12e246
514124 001403
cd4126 woeo04

DZQKC=C BASIC 11 FAMILY INSTRUCTION EXER,

DZGKCE, P

14130 124644
+44132 032624
v14134 woooe2

14136 243737 200029 opo0@34
s143144 042737 gz0220 200836
w14452 ©12737 gzosz2 o@e02e
14160 ©£@5237 pzov22
014164 104200

104400

ci4i66 010702
viddi7@ 062702 020012
©14174 842707 221132
14208 000240

14202 9216701

©14204 BB5767 164570
14210 001036

0i4212 ©12737 p2e@02 208006
ci422¢ ei12708 o@oeeed
014224 2002631

014226 ©05737 177772
514232 0095600

44234 20os2sy

514238 108%737 177777
514242 005600

cl4244 RQ50237 177720
w1425¢ ©06308

vi4252 236027

u14254 000peR

44256 005037 0oC0ER6
14262 003037 ozepi2

614266 126727 177762 20P@64
214274 002424 -

614276 DR4A767 164738

034302 046627

214304 oPecog

14306 018709
214310 BB5748
634312 010037 201010
614316 810708
214320 162708 014320

MACYL1l 27(657) 12~DEC=74 33139 PAGE 11=6

Bve EMT3B
BPL EMT3B
cce
NEGE Rg $RO=PPY200,CC'S8LPLD
BVC EnTSE
BPL EMTEB
cLV JCLEAR 'y!
SEC $AND SET tCt
DECS Rg IROBDBALT7,CCS0R0LY
BVC EMTLB
BM] EMTiE
cLy JCLEAR ty?
INCB Rg JROE200240,CC'Susp
BCE . EMT1B #00.colsniis
BVC EMTiB
BPL EMTLB
cLy $CLEAR 'yt
ASRB Re JSHIFT RE UNTIL 'V' CLEARS
BVS =2
BR red
EMTLBE HWLY $ERRORY
RTI SEXIT WITH RO®REE377
EMT1C: ADCB Rg ;RPB220B00
BCC EMTLD
BNE EMTID
ST Rg
8EC 1ed
EMTiDt HLY
MOV (5P}, PPEMTVEC RESTORE SCOPE RTR
CLR QUEMTVEEe2
SCOPE
JCHECK TRAP INSTRUCTION TRAP SEQUENGE
HLT=10T SREQEFINE HLT
MOV SUTRAPVEC, ##]OTVEC JSET [OT (WLT) TRAP VECTOR
MoV #TRAPL,P#TRAPVEC 1SET YRAP VECTOR
ADD S#FACTOR, @#TRAPVEC 1ADD RELOCATION FACTOR
SEN JSET N
MOV PUPSW, M§TRAPVEC+2 IRETAIN CURRENT PSW ON TRAP
SEC 1SET CARRY
Move Pc.RR
SEZ JSET Z BT
TRAP JTRAP TO TRAPL
151 BCS 194
HLT
BE® 144
HLT
BR TRARPAC
TRAP1T BM] 1.4 IN BIT GOT SET ON TRAP
HLT
ADD #4,R0
cMPB Rp,(SP) sCHECK LOW BYTE OF RETURN PC ON
BED 1o4 3STACK
HLY

MACY$1 27(657) 12-DECe74 31i39 FAGE 147

CMPB =(SR),=(8P)

BIT (SP3s, (SP)+ .

RT1 SRETURN TO INST FOLLOWING TRAP (4§)
TRAP1CH MOV @#I0TVEC, ##TRAPVEC JRESTORE TRAP (MLT) TRAP VECTOR

Moy #PRTY4, PETRAPVECHZ

MOV #10TVEC+2, 6#]OTVEC

CLR B¥I0TVEGe2

SCOPE

HLT=TRAP SRESTORE HLT TO A TRAP [NST

MOV PC,R2

ADD #12,R2

nov #RELOC,PC 160 RELOCATE PROGRAM CODE

3PROGRAM RETURNS HERE+2
12222222222222 LAST ADDRESS OF CODE TO BE RELOCATED 22222222222

MOV PCiRY ISET SCOPE PTR
ITHE BELOW ROUTINE ASCERTAINS WHICW CP & CP OPTJONS THE PROGRAM 1S RyNe

INING ON AND SETS AN INDICATOR IN OPT,CP ACCORDINGLY.
CPCHKE  TST [CN¥ 3CHECK 1P PASS p

BNE RELS D0 NOT :XEcurz ROUTINE JF NOT PASS @
MOY #RY1,P4ERRVEC*2 JSET YP ERRQR TRAP TO RETURN
MOV #3,R0

SEC .

Ts7 84PIRG JROEY IF 11/45

:gg Rg JROEQ IF 14/48

1578 SAPSHeY JROEL IR-11/20

SBC Rg

CLR *xL77700 sRP®D IF {i/05

ASL Rg FSHIFT INOCICATOR

Moy RB,$PCI4 JSET CP INDICATOR

OPT.CR{ ,WORD
JEVEN BYTE}

JCONTAINS OPTION 8 CP INDICATORS
B=11/03,3734/20,4831/48,6831/48

$0DD BYTE} 208%MEM MGMT,100sE]S, 42%i1/45 FLOATING POINT
354 cLR SRERRVEE#2 SREFTORE ERROR TRAP TO MALT ON TRAP
CLR SYRESVEEe2
cHPB OPY,CP, g4 FBRANCH IF 11/085 OR 11/28
BLY RELS
JSR PCyaPRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
XkL;ESY
HAL

13333333333333 FIRST ADDRESS TO BE RELOCATED 333IIIIII
GEY

REL3: MOV PC/RE
ST ={RO) tﬂa CONTA!NS THE ADORESS OF RELY
MOV RE,@#FRSTAD ISAVE
MOV PC.RE SGET CURRENY PC
sue ¥R FSUBTRACT RELOCATION FACTOR
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DZOKCE P11
214324 010037 001004 MOV R, ®HFACTOR 3SAVE RELOCATION FACTOR
214330 012703 MoV PC.RY $SET NEW SCOPE PTR
JCHECK STACK OVERFLOW
244332 ©33767 177776 008336 OVFLW: MOV ®4PSH, 7§ SSAVE STATUS x~ 7§ BELOW
31434¢ 225037 177776 cLR #§PSH JSET KERNEL M
214344 010746 MOY PGy~ (SP) JPUSH CURRENY nc ONTO STACK
044346 662716 0920136 ADD #28=,.(6P) JFORM ADDRESS OF 2% BELOW
014352 841637 0009024 MoV (SP3,M¥ERRVEC  3SET ERROR VECTOR
614356 0812737 200342 0202006 MOV #3409, 08ERRVEC*2 $SET PRIORITY LEVEL 7 ON TRAP
214364 062716 000974 ADD #415-28,(5P) iFORM ADDRESS OF 41$ BELOW
014370 012637 020020 MOV (SPde,PEIDTVEC SET 10T TRAP VECTOR TO 413
U14374 ©42746 200340 MOV #340,~{5P)
214400 011637 220922 MoV (SP3,@¥IOTVEC2 iSET PRIORITY LEVEL 7 ON ]OT TRAP
£14404 810746 MoV PCy=(SP) JPUSH CURRENT PC ONTO THE STAK
©14406 062716 020806 ADD #6,45P) ;ADD OFFSET TO INST FOLLOWING RT!
514412 990002 RT! $SET PRIORITY LEVEL 7,CLEAR 'T' BJT
SAND EXECUTE FOLLOWING INST NEXT
014414 042703 020376 MOV #376,R3
£14420 010313 MoV R3, 4R3) iLOAD 376 INTO ADDRESS 376
014422 218306 ) MOV R3,SP $SET STACK PTR AT BOUNDARY
JTHE BELOW INSTRUCTIONS SHOULD NOT CAUSE AN OVERFLOW TRAP
614424 BB5716 ST (5P} 1BECAUSE TST xs A NON MODJFYING INST
544426 021666 177776 cHp (SPd,~2(SP) +50 1S COMPA
U34432 122737 o200 014254 cMPB #2,0#0PT,CP JCHECK IF 11/2a OR 11/0%
gl444p 02413 BLY 128 JBRANCH IF 11/42 OR 11/45
314442 001404 BEO 118 iBRANCH 1F 11/28
214444 012767 Q20014 000144 MOV #145518 $CHANGE CHMECK WORD IN 34§ IF 11/85
£14452 2Pg407 BR 1p%
014454 212767 Q00O34 000134 118 MOV #34,518 $CHANGE CHECK WORD IN 538 IF 33/20
514462 200423 B8R 108
ci4464 012656 128: MOV (SP¥e, 0= (5P) sBECAUSE OF ADORESS MOOE 5
0i4466 ©B54676 0C00PO0 BIS “{SP),0(SP) JBEGAUSE OF ADDRESS MQDE 7
544472 205066 020004 108 cLR 4({SP) sBECAUSE DEST ADDRESS IS > 376
$14476 057636 020000 8IS 8(SP),0(SP)+ $BECAUSE OF ADDRESS MODE 3
214502 200406 BR 33 $BRANCH OVER NON KERNEL MODE TESTS
JERROR SERVICE ROYTINE
214504 812600 283 MOV (SP3+,RG $SAVE PC OF INSTRUCTION THAT TRAPPED
214506 B12602 MOV (SP#*,R2 iSAVE PSW
¢1451¢ 812706 C0P529 MOV #STKPTRSP- iSET STACK PTR
¢14514 184400 WLT . SERRORL AN [NSTRUGTION THAT WAS NOY

SSUPPESED T0O TRAP TRAPFED
iR® CONTAINS PC, R2 CONTAJNS PSW
014516 000459 8R 68 JEXIT TEST
JTWE BELOW INSTRUCTIONS WILL CAUSE A STACK OVERFLOW
JSTACK PTR IS AT 376

©14520 062737 0zP066 000004 351 ADD #45-25,##ERRVEC ;SET ERROR VECTOR TO 4§

$14526 L8326 MOV R3,SP $SET STACK PTR AT $76

21453¢ 012702 220001 MOV #1,R2

314534 095000 CLR RD

614536 085216 cLR (§P) sSETS BIT B IN R
DZOKC-C BASIC 11 FAMILY INSTRUCTION EXER, MACY11 27(657) 12-DEG=74 31139 PAGE 13«9
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31454 866322 ASL R2 SSRIFT INDICATOR BIT

214542 185226 INCB (SPae ;SETS BIT & IN RO

314844 006302 ASL R2

234546 060746 ADD PCi=(SP) iSETS BIT 2 IN RO

214550 896322 ASL R2

214852 000004 107 ISETS BIT 3 IN RO

£14554 006302 ASL R2

414556 004767 (20014 JSR PC, 405 SSETS BIT 4 IN RO

214562 006322 ASL R2 SNOTE! 11785 WITROUT ECO # KD31A=p20205

$DOES NOT SET BT 4,
314564 250666 177776 81§ SP,-2(8pP) }SETS BIT 5 IN R
ci4570 00407 8R 5

1PROGRAM WILL TRAP HERE ON OVERFLOW TRAP

214572 @5p200 481 - BIS R2.R@ sSET APPROPRIATE BIT IN RE
244574 020ece?2 RTY JRETURN FROM TRAP
c3457¢ o@pe2e7 4ps: RTS « PC
©u14600 DBL2737 020022 020020 41S: MOV #]0TVEC+2,0#]0TVEC
ci4606 @oooe2 RT!
JCHECK THAT ABOVE INMSRUECTIONS DID TRAP
wl4610 L2706 022500 581 MoV #STKPTR,SP 3SET STACK PTR
ci4614 222700 50s: CMP (PCye.RE JEACH INSTRUCTION SET A BIT N R
zi4616 0BP00B 518: +WORD ] CONTAINS CHECK WORD
©14620 021487 BES [13 iRO® 77 IF 4B OR 45,14 |F 25,34 IF 29
244622 125737 14254 1sT8 ORORT.CP JICHECK r 13/88%
234624 001203 BNE 528 sBRANCH IF NOT AN 11/05
044630 222700 pI0B34 4,14 #34;RP JUSE ECO KDi1A«@RPB5 CKECK WORD
ui4634 001401 BEQ 6%
214636 104400 528 HLY
JIEXIT ROUTINE

044648 812706 200600 (11} MOV #KPTR,8R iSET KERNEL STACK PTR
214644 012746 MOV (PChe,=({SP) sPUSH OLD PSW ONTO STACK
2146446 0020092 781 +WORD e 3CONTAINS SAVED PSW
344650 818746 MOV PCi=(5P) $PUSH CURRENT RC ONTO STACK
044652 062716 0200286 ADD #6,4SP) 3ADD OFFSET
414656 9208002 RT!
214662 012796 220508 MoV #STKPTR,SP 3SET STACK PTR
14664 012737 20806 200004 MOV #ERRVEC+2, P¥ERRVEC
314672 124002 SCOPE

) JCHECK THAT ALL RESERVED INSTRUCTIONS TRAP (TO _OCATION 12)
634674 912737 000822 901114 RESTRPI MOV #2,##SCOPED JLIMIT TO TWD ITERATIONS
2i4702 012703 MOV PCsRY $SET SCOPE POINTER
234704 BL2702 1215824 MOV #58,R2 }GEYT ADDRESS QR RESERVED JNSTRUCTION TABLE
234719 £63702 221004 ADD ®4FACTOR,R2
914714 122737 022024 214254 cMPB #4,080PT,CP JADJUST YABLE ADDRESS IF 131/29, 1;/05
514722 2093402 BLE 118 ID$811/45, 11/40 TABLE. 68311/03
$34724 062702 3022036 ADD #685-55,R2 114/720 TABLE

034739 132737 300040 014255 41§ 8l1e ¥#437MK0RT,.CPel JCHECK 1P 11/45 PLOATING POINT IS AVAlL.
234736 981402 BED ) 3BRANCH IF NOT AVAILABLE
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214740 085067 20110 CLR 5gs PSET TABLE TERMINATOR AT GROUP 7
014744 812737 915002 DBpRL0 Moy #4SYORRESVEC §SET RESERVED INSTRUCTION TRAP
014752 063737 001204 002012 ADD P¥FACTOR, ®4RESVEC
014760 042203 181 MOV (R24+,RE tG:T FIRST neszav:o INSTRUCTXON
214762 001454 BEQ 78 12 TERMINATES THE T
014764 242204 MOV (R20¢,R4 JGEY LAST RESERVED xNSYRucTIuN IN GROUP
214766 0840347 28 Moy R34PC) SEXECUTE RESERVED INSTRUCTION
214770 2822000 38 JWORD @ JICONTAINS RESEAVED stYﬂuc110N
14772 104400 HLT FERROR] INSTRUCTION IN R3
C14774 104400 HLY 1(28) ABOVE FAILED TO CAUSE 4
714776 104400 HLY JRESERVED INSTRUCTION THAP
518000 000405 8R 418
219002 012716 215014 431 MOV #4183, (SR) JTADJUST RETYRN PC
218008 063716 001004 ADD ®#FACTOR, (SP)  1T0 RETYRN ro 4415
415012 000202 RTY IRETURN 10 41
018044 820304 418 cMP R3IR4 . iHAS GROUP or RESERVED INSTRUGTIONS
15016 081760 BEQ is JBEEN EXECUTE
215020 005203 INC Ra 3 INQREMENT TH!! RESERVED INSTRUCTION
215022 000761 1T NEXT ONE AND EXECUTE
FTABLE or ;1/4u,11/45 RESERVED INSTRUCYIONS (@ TERMINATES THE TABLE)
618024 000007 L11] IGROUP 3
v18026 000277 77 3
218030 002210 219 }GRGUP 2
¢15032 ©p02R7 227
215034 207000 7080 zGRoUP 3
045036 007777 1777
418040 075040 75848 ;csauP 4
215042 076777 76777 oo
415044 106400 106400 IGROUP 5
218046 106477 106477 poo
218050 106700 106700 IGROUP ¢
018052 107777 187777 5"
518054 170000 59%: 178000 1GRQUP 7 FLOATING POINT
615856 177777 177777 " INSTRUCTIONS
15060 ©p020Q [ 1@ TERMINATES THE TABLE
ITABLE OF 41/95, 11(20 RESERVED INSTRUCTIONS (2 TERMINATES TWE TABLE)
48862 000006 881 6 JGROUP 3
©15064 000077 77 poo"
415066 000210 218 iGROUP 2
15970 200237 237 P
U18072 0906400 6420 IGRQUP ¥
£1%074 207777 7777 P
215076 270000 72880 SGROUP ¢
515100 877777 77777 3 on
518102 106400 186400 IGROQUP 5
218104 197777 187777 oo
18106 170000 170000 $GROUP &
45118 177777 177777 poo"
215112 €0eodg ] i@ TERMINATES THE TABLE
018114 042737 000012 000048 731 MOV #RESVEC#2, @#¥RESVEC JRESTORE RESERVED TRAR TO HALT AT 12
215122 104000 SCOPE

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

DZQKC-C BASIC 11 FAMILY INSTRUCTION ‘EXER, MACY11 27(657) 412-DEC=74 33139 PAGE t3»11
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ICLEARED,
218124 213767 177776 @BOL52 PSWCHKS MOV PuPSW, 3§ FSAVE 8TaTUS
15132 8@5037 177776 CLR @RPSH iCLEAR MODE axvs IN PSW
6158136 095246 CLR ~(SR) FROYTINE 70 CLEA
415140 210746 MoV PCi~(SP) }STATUS WORD (nsw)
315142 D62716 000006 ADD #614SP)
3158146 600202 RTY $CLEAR PSW § EXECYTE FOLLOWING INST
519150 0813746 200016 MOV 4TBITVEC+2,=(SP)
218154 012704 177776 MOV #PSW,R4 $LOAD ADDRESS OF PSW INTQ Ré
15168 weO2%50 cLN
513162 ©@R5714 ST (R4} SCHECK TMAT PSW WAS CLEARED
19164 201401 . BED 1eé
G15166 184400 HLT IERROR! PSW FAILED TO CLEAR
15478 143708 14254 MOVB S#0PT,.CR, RO JIGET CP TYPE
18474 016000 016566 MOV PSWBIT(@)/RD $GET BT MASK FQR TEST RESYWOSE 8ITS IN
FTHE PSW WHICH CAN BE SET/CLEARED,
515200 985737 014254 ST S40PT,CR SCHEGK Ir MEM MGMY 1S AVAILABLE
»18204 120002 BPL 108 sBRANCH 1F NOT AVAILABLE
215206 ©52708 170000 BlI8 #170000,RD ISET BITS 25-12 IF MEM MGMY
©1%212 0312702 @PR001 198 MOV #14R2 JRR 8 TEST B
538214 #30200 151 817 R24RE FCHECK 1P Elr CAN BE SET/CLEAREQ
15220 681423 BE® 23
018222 095037 000016 eLR SUTBITVEC*2
349226 030227 ouoR20 81T R2.#20 ICHECK JF TEST WILL SET 'T! BIT
£1%232 991403 BEQ 2p8
©18234 842737 020002 200016 Moy #sz.ptrsxrv:ctzus:r va !Nrn RETURN
248242 085014 208 CLR R4} SCLEAR
539244 #5214 818 R2.4R4) sssr nz INTO PSK
©15246 011403 MOV (R4 ,RY JGET BIY
345258 ©20203 cMpP R24R3 :cHEcK THAT BIT WAS SET IN PSW
645232 001401 BER 1ol
215254 104400 HLT sERRORY sxT IN R FAILED TO BET IN PSW
18256 DB0244 eLE ICLEAR 2 BIT
519260 Q40214 BIC R2)4R4) JCLEAR BIT IN PSW
638262 011403 MOV (R44,RS iGET PSW RESULT
#18264 09140} BEQ 28 iBRANCH IF Blc ABOVE CLEAREQ BIT IN PSW
©19266 1p440p HLT JERRORY BIT IN RZ FAILED 7O CLEAR [N PSW
015279 ep63a2 231 ASL R2 3SHIFT TEST BIT
©15272 193354 BCcC 18 FBRANCH 1F ALL BITS NQT TEBTED
15274 0095714 CLR (R4) JCLEAR STATUS
$18276 042637 o086 MOV (SPde,0¥TBITVEC2 tRESTORE T BIT RETURN
019302 812746 MoV (PCIe,=(8P) IPUSH ORxGINAL STATUS ON STACK
ui%304 280E0R s JWORD @ JCONTAINS ORIGINAL PSW
418306 010746 MOV PCo={SP} ISET RETURN AC
215310 062716 000006 ADD #6,45P)
18314 0Q0002 RT] JRETURN
18316 le4sop 4853 SCOPE
218320 213704 177776 MoV S¥PSH, R4 1SAVE PSW IN R4
218324 010446 MOV R;={5P) JPUSH R4 ONTO STACK
015326 112716 000300 MOVE #3289, (8R) ;s:r annnxtv L:v;;

§ AND
718332 010746 MOV PCy=(SP} JCLEAR 1 D EXECUTE
248334 062746 0pE0D6 ADD #6,4SP) xxNarRuchoN FOLLOHING Rty
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9418342 @vseRe
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RT!

JCHECK THAT ALL BJTS IN YHE CURRENT STACK PTR CAN BE SET/CLEARED

418342
15344
215346
615352
215354
213356
218360
518362
545364
218366

518370

230623
opo2s7
112706
226006

183776
285226
2@1403
010602
BL0306
104400

40306

CHKSP}

200377
183

28

ggc SP,R3 ISAVE STACK RTR

MOVB #377,sp $SET STACK PTR a =4

ROR Sp JROTATE @ BlT THROQUGH ALL BIT
B8CS is ;8IT POSITIONS

INC Sp $SHOULD INCREMENT SP T0 p

BEQ 23

MoV SPsR2 $SAVE ERROR STACK PTR

MoV R3,SP ISET STACK PTYR POR TRAP

HLT JERROR}

MOV R3,SP JREGTORE ORIGINAL STACK PTR

JCHECK BYTE OPERATIONS USING THE STACK

8193722
2139374
2318376
518400
18424
2138410
2158412
015414
215416

B15422
519422
218424
415426
415430
418432

315434
§1543¢
518440
318444
018446
318450
215452

415454
©¥i8460
#19462
215464
5184646

318472
415474
219500
218504
245506
415519

18609
8316003
295243
112744
822713
221002
220306
201404
194400

125226
285723
201002
620006
021401
124409

285143
144613
822743
#gi802
220603
291403
104400

132627
291002
220620
201403
104400

212746
0862706
242702
1208246
091004
122622

SPCHK}

177777
202377

181

28

177429

351
200377

481

220801
980802
177491

DZOKC-C BASIC 11 FAMILY INSTRUCTION EXER,

Moy SPsRO $SAVE STACK PTR
MoV R@+RY

CLR «{R3)

MOVB #ely=(SR) 1(5F) = 377

CME :373:(R3) $CHECK THAT ONLY EVEN BYTE WAS AFFECTED
BN $

CHP R3.5P }CHECK AUTO=DEC
BEDQ 1]

HLT

INCB (SPye

TST (R¥3e 3CHECK RESULT
BNE 2%

cHP Rp,SP JCHECK AUTO=ING
BE® XLl

HLT

coM “(R3) JCR3I=477777
BICB (5P}, (R3)

cMP #177400 (R3) JCHECK RESULT
BNE 35

cHp SP,R3

BED 1.4

HLY

BITB (SPas, #377

BNE 45

CHP SPyRO

BEQ yod

HLY

MOV #1,-(8P)

ADD #2,5P

MOV #177401R2

CMPB R2, = (SP)

BNE 5%

cHPB (SP3*,R2
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215512 @91002 BNE 5%
815514 920006 CHP R@,SP
615916 @140y BEQ rod
515520 104400 581 HLT
518522 040446 MOV Réo=(SP} JRESTORE ORIGINAL PSW TO STACK
218824 010746 MOy PCy=(SPY
518826 ©62736 0Judese ADD #6,¢SP)
215532 @6edeng RT!
215534 124000 scoPe
JCHECK THAT Gt BIT SEYS/CLEARS PROPERLY
215536 042727 177776 CBIT: MOV 1777767 (PC)s $LOAD CONSTANT
015842 eg0cep 18 4 WORD ]
215544 010700 Moy PCRO $GET CURRENT PC
218546 162700 (00p24 sUB #4,R0 JPOINT RO TO 1S ABOVE
615552 005520 28 ADC (ROde 3ADD 'c' BIT TO 4% ABOVE
515554 006340 ASL =(RD) SSHIFT 33
215556 1092375 sve 2% JUNTIL 'v! BIT SETS
215562 022767 (077776 1777B4 cMP lﬂ7?77‘,1$ JCHECK RESULT
s15566 #pi4el BED 1é
4315578 184420 HLT JERROR! INCORRECT RESULT [N 4§ ABOVE.
iRPRADDRESS OF DATA
FCHECK THAT CONDITION CODES ARE SET PROPERLY WHEN A NUMBER (GCURRENT PC)
1AND THAT NUMBER +31 ARE COMPARED, AND VICE VERSA,
215%72 @40700 CMPN3 MOV PC.RB +GET CURRENT PC
#15574 0310002 MOV R@,R2 JSAVE IN R2
318576 085202 INC R2 JMAKE RR ® ROey
i%6pe 000277 sCC
938602 €p025% «CLCICLN JGLEAR C & N BITS
448604 920002 ~ CMP R@,R2 JCOMPARE # WITW ##3
218606 103223 BCC is JCARRY BIT SWOULD SET
815610 192402 BVS is 3V 81T SHOULD CLEAR
218612 001401 BEQ 15 2 BIT SHOULD CLEAR
215614 10401 BM] 14 SN BIT SROULD SET
818616 1R4400 1% HLT JERROR] COMPARE ® WITH #¢3 FA[LED TO
$SET CONDITION CODES IN PSW CORRECTLY
e1562¢ 000277 sce $SET CONDITION CODES IN PSM
618622 120200 £MPB R2.RZ JICOMPARE #44 WITH #
518624 103403 8CSs 23 IC BIT SWQULD CLEAﬂ
2315626 12422 BVS 2s 1V BIT 8SWOULD CLEAR
2159630 901403 BES 2 5% BIT BHOULD CLEAR
218632 lo290] BPL 1o d N BIT SWOLD CLEAR
218634 124400 2% HLT JERROR] COMPARE #el WITH # FAILED TO SET
ICONDITION CODES [N PSK CORRECTLY
124 NOP (248) INSTRUCTIQONS FOLLOW, THESE NOPS MAY
1BE CHANGED 10 TEST CODPE IF THE NEED ARISES, TWE TEST CODE 8H°Uh
1BE POSITION INDEPENDENT AND SHOULO RUN WHEN RELOCATED BY THE PROGRAM,
215634 000240 NOP
218640 000249 NOP
215642 000240 NOP
d18644 0OR0240 NOP
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619644
015650
418652
215654
845656
013660
218662
318664
015666
218672
619672
215674
2186764
18790
648702
418784
618786
©18710
218712
2498714
4318716

18720
18722
618726
519732

15734
248740
515742
548752
4158752
u4%762
515766
215774
16082
516006
516010
216014
546016
ciép2e
46024

516026
416034
16036
wi6042
016044
216046
16054
al6856

DZOKC~C BASIC 11 FAMILY
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16062
2316062
236064

216070
16276
16104
©16112
ei6114
216122

©16124
516332
216134
ulé142
516144
216150
216154
216156
216364
246166
16172
536176
516202

216204
216206
646214
46222
516226

216232
216236

616240

216244
236246
216252
216254
5168260
216262

46266
546274

280240
200242
000240
290249
220240
200240
0008240
208240
000240
000240
200240
ve8242
000240
200242
000248
000240
000240
00240
200240
200240
194020

010702
862702
Bi2787
©oB240

ee5037
910703
832737
021374
812737
242737
212767
317737
195737
108375
@86237
eoopel
0080424
eR6337
[7-134°

122777
2@1z04
224767
Ug1744
600424
137737
281761
285227

veasee
6R0202
620015

6312737
432737
812737
opo262
052737
102444

132737
201042
3112737
813727
80o008
185737
100375
632737
295227
({1347
812737
105237
104400

000445
216737
942737
103037
g12716

205247
dg0g02

085037

oeg24e
oas%237
225046
832746
0gep02
042706

832737
981374

2200812
921132

ozig24
020109
216826
apoeee
216064
Broged
177564

177564

177864

oF0012
1631782

2g2086

177564
2008064
280866

200064
177586

ooeR24

1775686

MACYil 27(657)

NOP
NOP
NOP
NOP
NO®
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NO¥
NOP
NOP
NOP
NOP
SCOPE

Moy
ADD
MOV

12-DEG=74 13139 PAGE 33=14
PCiR2
#12iR2
¥RELOC, PC 160 RELOCATE PROGRAM coo;

1PROGRAM RETURNS HERE

*2
l3333333333333 LAST ADDRESS OF CODE TO BE RELOCATED 33333333333

JCHECK TTY INTERRUYPY,

TTYCHK?

281

388

433
581

INSTRUCTION EXER,

222815

azepe2
216232
200388

opo108

ogoged

2003290
028064

177564
0162082

216206
177776

177734
216232
177776
216242

162548

2200026

177776
216262
200600
2g2100

coeees
oggioe
s0ole2

177546

177776
177776

080064

sogiee

20A2484
2egi00

177564

MSG:
NULLS?

CLR
Moy

MACYLY 27(657)

+HORD
RT

s4FACTOR
PC:RY

#100, 04795
#35,0RTRVEC
#2009, 04TPVECH2
#NULLS, HSG
*HSG, PHTPB
PUTRS

yod

SXTPS

KWis

a4TPS
#12,8M8G

45
PCyAPRINT

5s
®MSG,PETPB
2%

(PCa»

[4

!
JASCIZ  <L52<483<15)>

JEVEN

JCHECK P TTY 1S READY
#SET TTY INTERRUPT VECTOR
sPRIORITY LEVEL 4 ON INTERRYPY

JADORESS OF MESSAGE TO BE TYPPED
$TYPE FIRST CHARACTER OF MESSAGE

$SET 1€ BIT IN TTY CSR REG
3WAIT FOR FIRSY INTERRUPT
$CLEAR g BIT

sBRANCH IF CHAR 1§ NOT <L#>
JPRINT MESSAGE BEGINING AY FOLLOWING ADRS
$TYPE CHARACTER

SBRANGH 1F TERMINATQR
iSET MSG TO NEXT CHAR ADDRESS

12-DEC»74 311139 PAGE 14~15%

JCONTAINS ADDRESS OF CHAR TO BE TYPED
sRETURN

JROUTINE TO TURN ON KWii=L LINE CLOCK IF AVAILABLE

KWi1:

MoV
Moy
MOV
SEV
81s
8vs

¥RTI, PRERRVEC#2

R4S 0P LKVEC
#30Q . MELKVECHZ

#100,08LKS
53

$SET UP D{RECT RT] UN TRAP
1LOAD INTERRUPT VECTO

JSET PRIORITY LEVEL & ON INT,
$SET TIME OUT INBIGATOR

JSET INTERRUPT ENABLE

3SKIP PRIORITY ARBITRATJON TEST
;sELou IF NO KWitel

JROUTINE TO CHECK PRIORITY ARBITRATION L0GIC

ITHE BELOW TEST WILL INHIBIT INTERRUPTS ON LEVEL & AND ABOVE ‘LUGK!NG

JOUT THE LINE CLOCKY AND THEN SET UP TWE TTY TO INTERRURT, NEXT THE
IPRIORITY LEVEL WILL BE SET 70 P ALLOWING INTERRWUPTS IN WHICH CASE

JTHE LINE CLOCK (AT LEVEL 6) SHOULD INTERRUPT ‘REFQRE TWE TTY (AT LEVEL 4),

BITB #20,0%PgW .cHECK IF 'Tt BIT IS SET

NE 53 DO NOY QO TEST IF SETY

Move #3080, 04PSW 1527 PRIORITY LEVEL ¥ &

MOY BARTRVEC(PC)e JSAVE TTY INTERRYPT VEGTOR
133 JWORD @ SCONTAINS CURRENT TTY VECTOR

ST SHTPS JCHECK IF READY

BPL i . IWAIT FOR TTY TQ BECOME READY

MOV #zs;oarpvzc 1SET NEW VECTOR

INC JSTALL NA!YING FOR LINE CLOCK

JWORD 170 BE .READ

MOV #as,-vLNVEc ISET LINE cLocx VECTOR

CLHB *4PS :szr PRIORITY LEVEL 2
231 RROR} E[TNER TTY INTERRUPTED
IBEFORE rus LlNE CLQCK QR BOTH FAILED YD lN7ERn

8R JEXIT TES T
3sy MOV 1s.-#rrx;c :REsToas TTY VECTQR

MoV 48 08 KVEC 1SET LINE CLOCK VECTOR

cLRg 04PSH JRESTORE PRIORITY LEVEL @

MoV #5857 (SPY ISET RETURN ADDRESS 7O 3§ RELOW
481 INC TICKS 1 INGREMENT TICK COUNT

RT JRETURN
551 CLR PHERRVEES2 JRESTORE ERROR TRAP TO HALT AT ¢
END: NOP
END1! . CLR QuPSH xCL:AR nonz BITS IN PSW

CLR =(8N) SCLEAR PSW

MOV #,06,-15P)

RTY ) 3GO TO NEXT INST WITH PSW#@

MOV #KPIR, 8R ISET KERNEL STACK FYR (NOT APPLICABLE

IFOR 14/20141/08 GP'S
BITY szua.u-vps $CHECK 17 OUTPUT u;vxc: 15 8usy
BNE 1=b 315 AVAILABLE
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DEGKCE.PL1
616276 108737 177870 1578 OHSHR . $DELETE ENO OF PASS TYPE QUT IF SW7w0
616302 4100029 BPL is S BRANCH IF SN7 15 DOWN
216304 046702 162477 MOV 1CNT R2 tGET PASS COUN
216310 084767 163014 JSh PCySFORMB 3GO TO FORMAT ROUTXNE
216314 Q12702 001664 MOV #DIGITB#2,R2 JGET ASCII valUE
o 246320 901270% 021702 MOV #PASSES (RS SAND MOVE THEM 2NTO MESSAGE
916324 242223 MoV (R244, (R3)«
216326 042223 MOV (R2$e, (R3) e
216330 012737 001672 014060 MOV #PASCNT{®#MSG  ;PASS MCSSAGE ADRS TO TELETYPE $ERVICE
216334 052737 000100 177564 -3¢ #1080, 08TPS $SET IE 81T
016344 D12737 000610 000024 451 MOV #PDWN, PRPFVEC lENABLE POWER FAlL TRAP
016352 © 042737 000340 009026 MoV #SlﬁrOﬂPlVEC‘Z SPRIORITY 7 ON POWER FAIL
216360 DBAB267 162414 INC [CN
616364 116709 178664 MOVB OPY $GET CP TYPE
636370 026067 (16572 162482 cMP PASVAB(HD) ICNT }CHECK 17 END OF TEST
216376 001002 BNE +BRANCH IF NOT AT END
216400 0@02167 poORSC Jup 0 £
236404 016702 162370 281 MoV [CNY,R2 iGET PASS COUNT
216410 06302 ASL Re
016412 246802 016562 gic CPPASS(8),R2 JLIMIT PASS COUNT TQ 0«6
16416 ©@5037 p0BO16 CLR *RL6 JCLEAR T BIT TRAP ADDRESS
216422 12737 oo0g4l 201122 Moy ¥4DyOUSCOPEF2  JSET [TERATION COUNT = 4p
216430 ©16216 016586 MOV PSWEAB(Z), (SP) JPUSH NEXT PASS PSW ON STACK
216434 032716 000020 Blv #28, (SP) INILL 'TY BIT BE SET ON NEXT PA§S?
546440 0D1406 BEO 3% JBRANCH IF NOT
016442 012737 po0R02 001122 MOV #2,®RSCOPEF+2  JSET ITERATION COUNT = 2 FOR 'T! BIT
916430 016737 Q008006 0OBOLE Moy RTIS.0W36 SSET 'T! BIT TRAP TO RETURN V]A 16
246456 042746 002232 381 MOV H#START2,w(SP) JRESART PROGRAM AT STARTZ
216462 ©OoPECR RTI1: RT1 }RESTARY PROGRAM AT START? WITH NEW RSW

3 (FROM TABLE BELOW) NOTE) THE RI] IS
FCHANGED TO AN RTT IF NOT AN 31/05,13/20

JROUTINE T0 SET UP MEMODRY MANAGEMENT TO RELOCATE PROGRAM CDDE ABOVE 28K

516464 032737 oOOLOP 177564 DONE:  BIT #100,8#TPS SWALT FOR TTY OUTPUT TQ FINISH
216472 9081374 BNE DONE . .
_ 216474 105737 177564 TsT8 ARTRS JWAIT FOR LAST CHARACTER TO BE PRINTED
216500 106375 BPL, Y]
16502 ©co%027 cLR (PGae
216504 060200 18 «HORD B
16506 ©BO5267 177772 2% INC 18 $DELAY WAITING POR TELETYPE TO FINISW
816512 0881375 BNE 23 PTYPING CHARACTER BEFORE ISSUING RESET
216514 ©oOLO5 RESET
16516 1P3737 177%57%2 STR SESHR
246522 02003 BPL 33 .
£16524 004767 162502 JSR PCa PRINT JPRINT MESSAGE BEGINING AT FOLLOWING ADRS
416530 #16716 ENOMSG
16532 0313702 0QOD42 381 MOV W§42,R2 JCHECK ODP/ACT4L MONITOR WOOK
216536 201405 BEQ DONEL .
216540 020205 RESET
216542 204712 LOGICALIJSR PCy4R2) 1GO TO DOP/ACTLY MONITOR VA 42
516344 000240 NOP
516546 BO0240 NOP
516550 £0p2490 NOP
ggg&gscpggslc 13 FAMILY INSTRUCTION EXER, MACY1l 27(657) 42-DECe74 31139 PAGE 1i=17
216552 0022137 032224 DONELp JMP ®%STARTS JRESTARY PROGRAM

JTHE BELOW TABLE RERRESENTS THE 'NEW' PSW SET BY THE PRQGRAM ON
$SUCCESSIVE PASSES,
INOTE THE BELOW TABWLE MAY BE MODIFIED TQ CAUSE THE PROGRAM T0 RUN
JUNDER USER DEFINED PARAMETERS BY PATCHING |N THE DESIRED PASS PARAMETER
IFOR EXAMPLE T0 CAUSE THE PROGRAM TQ RUN WITHOUT SETTING TWE /TP BT
FIN ALL PASSES PATCY QUT THE 'T' BIT [N THE TABLE,

:1655¢ opeeoe PSWTABI 800080 $ALL 14 PAMILY CP'S

c16569 80820 28029

ITHE BELOW TABLE IS THE 'BIT MASK' YSED TO DETERMINE THE INDEX VALUE
INEEDED TO SET THE !NEW* PSW,

216562 177774 CPRASS1 177774 313/05
616564 177774 177774 114729

JTHE BELOW TABLE REPRESENTS THOSE BITS IN THE CP WHICH CAN BE SET/CLEARED
616566 600377 PSWBIT) 228377 113/P5
0616578 ©@@@377 2oe377 3iirzee

JTHE BELOW TABLE CONTAINS THE # OF PASSES REQUIRED TO COMPLETE TEST
216572 ©@0g002 PASTABY ,WORD 2 3147905
216574 290202 +HORD 2 313s20

IMESSAGES

16576 ©0501% 047514 0222127 MSGL: WABCIZ  <15><123'LOW LIMITY?!
616604 044514 044515 237524

216612 2en

816613 110 243511 020110 MSG2:% WABCIZ  'HIGH LIMIT?!

016620 044514 (44515 037524

216626 1]

16627 215 052012 044510 ILLTESTS,ASCIZ <45>€1237'THIS TEST INVALID FOR 14/48-11/45 PLEASE RUN DCOKC'<15>¢12>

616634 020123 042524 252123
46642 044440 053116 046101
016630 242111 043040 251147
016656 0J04Ag 027461 030064
216664 ©I04B5 027461 032444
2316672 B50048 042514 054501
©167p8 820105 052522 20116
246706 ©415C4 345521 226583
246714 bEgRi2
— 016716 ©O05015 042040 030532 ENDMSGI ,ASCIZ <15><123%' DZQKC DONE'
636724 D41513 242042 247147
616732 090105
290221 +END




D2GKC~C BASIC 11 FAMILY INSTRUCTION EXER,
SYMBOL TABLE

DZGKCE.P11

ADCB2 84564
ADCE 92524
ADC6 00%672
ADD1A 010026
ADD6 211459
ASLBI 205364
ASL2 s082646
ASL6 208642
ASRB2 504634
ASRB7 207024
ASR3 289102
BICB1 230220
Blc2 510522
BIN1 510400
B1S1 4507712
BITB1 210176
BIT1 287642
BIT2 240546
+ 200004
cce 482370
CLR2 602442
CMPN 518572
CMP1A 207742
COMB1A 3g4200
COMB7 506724
coMé uP4276
CPPASS 16562
DDATAB 3311742
DECBS L8%442
DEC1 483368
DEC6 285656
DISPLA= 177572
EMT1 313724
END 316244
ERRPC F12%444
FORXOR Q@742
GSTST wB3160
INCBL 203704
INCB6A 406176
INC3 w5170
10TVEC® @002
JMPL 443052
JMP6 213244
JSR1A v13372
JSR4A 513534
LKS = 177546
LPS = 177514
Move 207120
MSG 16060
NEGBY  ¢@3754
NEGE 682626
NEGS £05544
OAERR 232616
PASSES :¢@i702

DZ0KC-C BASIC 13 FAMILY INSTRUCTION EXER,
SYMBOL TYABLE

DZOKCE.P11

PFAIL 220656
PRTY4 = ,00200
PSWBIT 516564
RECD 201752
REL1 ©06302
RESVEC® 20210
ROLB3 285410
ROLZ we266g
ROL4 {04424
RORB1A 24074
RORB7 226742
ROR2 04312
RTIZ 216462
R:1 =x2gpeay
Ri% sXv0000%
RS 2X300008
SBCB6 286002
SBC1A 483524
SBINB? 12322
SCOPEB 01046
SCOPEF ugiiep
SP *X200004
STARTL 3p2i60
STKPTR= y2@50p
SuB1B wieee?
SUB3A $11054
SWAB1 04134
SWAB?  5@454p
TICKS 2080776
TPS  ® 177564
TRAPLC 14136
TSTB2A 304746
1572 ag4Res
UBREAK® 177778
Wy 08336
SFILLS g@il02
«PRINT 301232

ERRORS DETEC

#, D2QKCE«DRQ
RUN-TIME} 12
CORE USED1

ADCBS  208%374
ADC1 gos4ng
ADC?7 204604
ADD1B 010044
ADD?7 912142
ASLB4 024670
ASLL 293534
ASL? 886432
ASRB2A Pg4652
ASR@® 202674
ASR6 008524
BICB1A @1ip242
BIC3 211329
B1SB1  pip206
B1s2 010468
B1TBZ 218736
BITL3 = p2efee
81T6 = pooise
CBIT 215536
cc3 202402
CMPB1 010152
CMPO 207178
CMP2 210450
COMB2  D@4546
CoMg 002506
CoMé 20%510
DBINB7 212332
DECBL 203772
DECB6A 006244
DECLA 003630
DEC? BRs45R
DONE 016464
EMTLB 214084
ENDMSG 216746
ERRPCO  p@1721
FPEVEC= 000244
HLT 5 104400
INCB2 204776
INCB7 206756
INC4 094326
1074 213624
JMPZ 213122
JMP7 213322
JSR3 013456
JSR6A 213570
LKVEC = p@e100
LSTMEM 2@2140
MOVOA 207150
MSG1 218576
NEGB4 204726
NEGL 283622
NEG7 286524
OPT.CP 014284
PASTAB 216572

PFVEC = pgoR24
PRTY6 = 2@0300
PSWCHK 215124
RELOC 281132
REL2 212274
RETPC 094238
ROLB6 006146
ROL1 203444
ROL& 2098474
RORB4 204602
ROR® 2e2544
RORS o8587¢8
RZ =X000000
Ri2  =Xp2eee2
R2 sXegaoe2
SBCBL 2023730
SBCB7  ©2p6678@
SBCS 205232
SBINY 211744
SCOPEC 201102
SDATA 211340
SPCHK  £18372
START2 202238
susg 807136
SuB2 612476
SuBé 814470
SWABZ 204340
SWR = 177570
TKB = 177562
TPVEC = 200064
TRTVEC= p00R14
TSTR6  2@A8784
TSTS 206256

us? £147%4
v = posene
$SFORME 001330
. s 016734

MACY11 27(657)

ADCBe  2@6@62
ADCR Bp4374
ADDR 897376
ADD2 210432
ASLBL  Dp3p4z2
ASLBe  ©@p6DR44
ASL3 895346
ASRBY og4p36
ASRBS 2g5324
ASRY 293442
ASR7 PPéd66
Bl1CO 2p7310
BIC7 242572
Blse 297266
B182A 810562
81183 Pi127p
BITi4 = 242080
8178 = PpP4ne
cco 292340
cCe 02416
cMPB2 2108322
CMPRA 0@7432
cMP7 212044
coMBs 295382
COM3, 233566
coM7 86556
DBIN? 211246
DECB1A Ppd320
DECB7 Bo6272
DEC2 Bpands
DIGITS PQpies2
DONEL 216552
EMTLC 214010
ENDY 016246
ERRVECe 0p@024
FPRSTAD 204010
1CNT 2gi000
INCBY 2p5334
INCO 2p2606
INCé 0p362¢
10714 0213632
JMP4 213360
JSRTST ©13326
JSR3A B13460
KPTR = 2p@62P
LOGICA Byié542
MMVEC = 200258
MOV1i 210912
MS62 016613
NEGB& p6332
NEG2 294359
s BpR2900
OVFLYW 014332
pC 2300008087

z
c
-
-
o

HMABYLL 27(657)

PIRQ = 177772
PRTY7 = BpR34p
PSWTAB 016556
RELRL 221006
REL3 B14306
ROLBYL 223746
ROLBSA DBp6242
ROL1A pg3426
ROL7 2p6634
RORBS  B@5352
RORY Pp3344
RORG 295564
Ri =X800001
R13 =Xap8003
R3 =X2p20083
SBCBY 295430
-1 BR2740
L1111 op5600
SCOPE = 194000
SCOPED 201314
SDATAB 011749
SRS ® 177572
STARTY 0g2224
suBl 207669
SUB2A  BLRéie
suB7 042066
SWAB4  Bp4F6D
T = 0pBP20
TKS » 177569
TRAPVE® 892034
TST81 24346
1519 Dga464s
TTYCHK 2358734
UWME 295458
2 = 202004
SRESTR 0Opf240

TEDY 3/2

KCE P14
22 2 SECONDS
8K

ADCB7?  @oé710
ADCB e0%202
ADDL ag7602
ADRY #14126
ASLBLA BR4166
ASLEB7 287006
ASL¢ 204466
ASRBLA @Ré4ps2
ASRB6 886162
ASRZ 04410
BELL  @ei747
BI¢ 87724

37 242336
BISPA 207344
8187 212330
81786 0831654
BITL5 » 120080
BPTVECs 2@ep14
cci 292354
CHK§P 215342
CMPB3 241302
CMPL 0807622
CoMBL  ae@dp2e
COMBé  @péii14
COM3 aps1se
CPCHWK  pi4204
DDATA  pyid12
DECBZ  ppd702
pEce 202566
DECH po5134
DIGTAB 2p16%2
EMTVECS 002030
EMTID  @yd022
ERRQR  p@ié12
FACTOR o91004
FRSTME api912
ILLTES o16627
INCBS  ppb6pas
INCY 023474
INC? 226616
10748 933646
JHPS g3224
JSRY 213370
JER4 813534
KWid 246070
LPB = 477316
MOVBL 012126
MOV7 212016
N s pP0PQ10
NEGB? 207040
NEGS 805146
NULLS 216064
PASGNT 893672
POWN 222610

12-DEC«74  311:39 PAGE

PIRVEC® go0240
PSW = 177776
PUP 200620
RELE . @@2272
RESTRP 214674
ROLE2  gp4s2e
ROLEB7 227056
ROLY 205216
ROR8Y 04204
RORBS  BO6102
RORLA 83456
ROR7 206506
R1? ' 2XP00R00
Rie  sxg00004
R4 =X000004
S6C84 004714
SBCL 203510
$8C7 206412
SCOPEA 001016
SCOPEE op1126
SLR 5 177774
START 202066
STATUS 0Pi714
SUBLA 807766
sUBY 214832
SWAB? 802726
SWABS 006226
TBITVEw 200014
TPB = 177586
TRARL 014142
157182 224736
TSTY P03624
upMé 806262
UwmM7 006332
SCRLF 824744
SSAVR 000214

12-DEC=74 11:39 PAGE 1i=18
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TEL EXT X3616

ldiloitall

MAINDEC
CHANGE ORDER

ORIGINATOR Barry G. Irrgang

DISC PROJ NO. V98 05169
COST CENTER NO. 301
M Ple3

MCO NO.p
SHEET ) OF  /
DATE 11/18/75 | pATE RECEIVED ¢-Fxj -7%

FIRST ISSUE
FINAL ISSUE

06 — DOCUMENT CORRECTION
07 — NEW ITEM (THIS ASSEMBLY)
08 — (DELETED)

09 — SCRAP IMMEDIATELY

PROBLEM Arbitration logic test does not work properly with consolel " '°°F CHANGED
DL11 over 600 baud and KW1ll-L present. DZQKC
DISP CODE
OPTIONS AFFECTED
CORRECTION
Delay test long enough to ensure KW1ll-L has interrupt up.
2. Raise PSW of error routing to ensure error will be :
reported properly if one occurs.
BREAK-IN/EFFECTIVITY RonToTIINES
AFFECTED
E = , ‘
No'| DOCUMENT/PART No. |QLDINEW ggﬂ DESCRIPTION OF CHANGE PDP-11
1.| MAINDEC-11- DZQKC (E;| E/03 | PATCH D e O
LocC FROM To B DIAGNOSTICS
2266 200 340 [] TECH MANUAL
14146 200 340 L] TESTER
[J TEST PROG
16164 5227 4737
16166 @ 160 -
160 5227 [) BN Swke
- PURCH SPEC
162 ~ 0 DFIELD SERVICE
%gg _ 1%6% AFFECTED
Byes (O vo
D Customer Charge
D Product Line Charge
Oec.
D Contact Software
. ) ; Distribution Center
His Fo Ry Couwff S Aaktdo 47 REV. & for price.
D Information Only
DISPOSITION CODES APPROVAL SIGNATURES
| 00 — (DELETED) '
g; : gJDSE?.LPEggs!)E?NT STOCK UNTIL NEW STOCK AVAILABLE (PHASE IN) B ‘Typewrltten ﬁ and Stgnature
03 — REWORK IMMEDIATELY (RETROFIT) DIAGNOsTIC. ENGR, Barry Irrgahg/s¢ L L
08 — \DELETED) MFG, ENGR, B. Kellicker#3

FIELD SERVICE
PRODUCT ENGR,

DEC 16-(331)-1059B-R673

SEE REVERSE FOR INSTRUCTIONS (IN ORDER TO FILL OUT FORM PROPERLY)












