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RBSTRACT

THIS DIRGNOSTIC PROGRAM 1S DESIGNED 10O BE AR COMPREHENSIVE
CHECK OF THE PDP11-0S AND PDP11/10 PROCESSORS. THE PROGRAM
EXECUTES EACH INSTRUCTION IN ALL RDDRESS MODES AND INCLUDES
TESTS rOR TRAPS AND THE TELETYPE INTERRUPT SEQUENCE. THE
PRCGRQH DOES NOT TEST INSTRUCTIONS NOT COMMON TO THE 11,10
gER noéygséak THE PROGRAM RELOCATES THE TEST CODE THROUGHOUT

EN CRERTED BY MODIFYING THE PROGRAM
I

S A ROUTINE -=CHECK THAT ALL
WHICH RSCERTAIN WHICH CP
THE RESULTS ARE USED BY THE FOLLOWING
Rucnous/rzn URES
ROUTINE, EVENTHOUGH
COULD ans aezn DELETED
t+€ SEDM SYST

REQUIREMENTS
EQU

IPMENT
PDP11 FAMILY CZNTRAL PROCESSOR
OPTIONAL - Kdll-L (LINE CLOCK)

STORRGE
THE PROGIAM USES ALL OF THE FIRST 4K OF MEMORY (EXCLUDING
THAT ARZA OF WY RESERVED FOR THE LORDERS).

PRELIVINARY PROGRAMS
NONE. HOMEVER, THE EMT AND TRARP INSTRUCTION SHOULD BE
VERIF 'ED BEFORE RUNYING.

LORDING A ‘"%TING PROCEDURE
LORD PROGRAM USING RBS _ORDER
IF THE CONSOLE TTY IS A SERIAL LA30 OR R VTOS FILLER
CHARACTERS MAY BE REGUIRED. DEPOSIT INTO LOCARTION 100C2
(FILLS) R 4400.

LORD RDORESS = 200

SET SuIS UP

SET SWl2 UP --- FOR SEDM SYSTEM ONLY

SET SWOb UP --- OPTIONAL, FOR END OF PRSS HALT

PRESS START

SET OTHER OPERATING SWITCHES, RS DESIRED

'PRSS_COUNT IS PRINTED AFTER EACH PASS _(SEE ssc s Y).

LUud DONE™ IS PRINTED WHEN OONE (SEE SEC 7
TI'£RE WILL BE A S ON THE DISPLAY LIGHTS FOR R




SH14

SK13

SWi2

Sk!l
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FEW SECONDS RFTER EATCH PASS AND THEN FROGRAM
WILL HALT IF SWO6 WAS UP.
PRESS CONTINUE FOR ANOTHER PRSS.
4.0 SWITCH SETTINGS
SWIS MALT ON ERROR... TKIS SWITCH WHEN ssr HILL HALT THE
PROCESSOR, AT Locm ON 1664, WHEN AN ERROR 1S DETECTED. THE PC, THE
CURRENT SYATUS HE PRSS’ COUNT AT HE TIME OF

THE ERROR, IS QTORED IN CORE STRRTING RT LOCATION
017400.

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

INHIBIT ERROR PRINTOUT - THIS SWITCH WHEN SET INHIBITS
THE ERROR PRINTOUT.

INHIBIT RELOCRTION... THIS SWITCH WHEN SET CRUSES THE
PROGRAN TO BE EXECUTED ONLY IN THE FIRST 4K OF MEMORY.
THIS SWITCH CANNOT BE SET WHEN THE PROGRAM IS RUNNING.

INMIBIT SUBTEST ITERATION... THIS SWITCH WHEN SET
INHIBITS SUBTEST REITERATION. NORMALLY ERCH SUBTEST
IS EXECUTED 8 TIMES BEFORE THE NEXT SUBTEST IS RUN.
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SETTING SWil CRUSES ERCH TEST TO BE EXECUTED ONCE
BEFORE STARTING THE NEXT SUBTEST.

SW1D RING BELL ON ERROR.. THI&?HITCH WHEN SET WILL RING
THE BELL WHEN AN ERROR IS ECTED.

SW?  THIS SWITCH WHEN RESET (0) INMIBITS THE END
OF PRSS TYPEOUT (ICNT=XXXX) AND THE END OF
PROGRRM TYPEOUT (DDQARR DONE).

Sikb WHEN SET HALTS THE PROCESSOR ON END OF PRSS.
PRESS CONTINUE FOR ANOTHER PRSS.

IF AN ERROR IS DETECTED THE PROGRAM WILL TRAP TO THE ERROR

W%mm sr&rugmﬁo THIS ROUTING WILL BYTE

(IF REQUIRED) (WHERE THE PC S
TED FROM). PROGRAM HILL HRLT RT LOCRTION 1664, IF SWIS WRS UP.

TO DETERMINE TYPE OF ERROR:
(IF THERE IS NO TTY WITH THE SYSTEM)

1. LOAD ADDRESS 017400.

2. PRESS EXRMINE --- CONTENT IS ERROR PC.
3. PRESS EXAMINE --- CONTENT IS PSW.

4. PRESS EXAMINE --- CONTENT IS PASS COUNT.

ERROR PRINTOUT FORMAT
égrﬂ:m PC=888888 PSW=00000D

ICNT=RARA PC=B88888 PSK=DDDODD PC RELOCATED FROM CCCCCC

WHERE: RAAAR=PRSS COUNT

B8888B=PC AT IHE TIME OF THE ERROR
CCCCCC=PC OF THE CRIGINAL CODE RELOCATED
DODDOD=PSWK AT THE TIME OF THE ERROR.

ERROR LOOPING

THE SUBTESY DETECTING THE ERROR MAY BE LOOPED INDEFINITELY
BY SETTING SW14. SETTING SWi3 WILL INHIBIT THE TYPEOUT AND
ALLOW SCOPING THE FRULTY SIGNAL(S).

UNPREDICTED ERRORS

THE PROGRAM MAY ON OCCASSION DETECT R MEMORY ERROR THE

RESULTS OF WHICH WERE NOT PREDICTRBLE IN WHICH CASE THE

PROGRAM MAY BEHAVE UNPREDICTABLY. WHEN THIS HAPPENS THE
ER ggg‘f RST THE PROGRAM STEPS TO RESOLVE WHERE THE

ERROR URRE THE FOLLOHING ITEMS SHOULD BE CONSICERED

AND MAY BE OF USE WHEN RETRACING A FAILURE OF THIS NATURE.
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HALT THE PROGRAM (I
EXRMINE RELRI

ADDRESS RELR] (10
THE PC OF THE LRS

EXARMINE FRCTOR
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F NECESSARY)

) CONTRINS THE UNRELOCATED VALUE OF
TEST THAT WRS SUCCESSFULLY EXECUTED.
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ADDRESS FACTOR (1004) CONTAINS THE RELOCATION FACTOR.

" BB RORITE BTV BT colhennt HIETR

WITH THE CONTENTS THE CORRESPONDING
UNRELOCRTED COOE (SPECIFIED IN 1006) RS SHOWN IN THE
LISTING. EXAMINE AND COMPRRE UNTIL EITHER R DIFFERENCE
é!E'IENINSTRUCTION (I.E., THE ERROR) OR THE NEXT °'SCOPE’ IS

IF THE PROGRAM TRAPS AND HALTS AT R_TRAP/INTERRUPT VECTOR+2
(NOTE: THE PDP-11/45 WILL DISPLAY THE ADDRESS OF THE HALT+2
I1.E., R FRLSE TRAP TO 4 WILL DISPLAY 10).

IR. EXAMINE THE STACK (RE)

THE TOP WORT ON THE STACK CONTRINS THE PC AT _THE TIME OF
THE TRAP. IF THE PC IS GREARTER THAN 20000, THEN

. EXAMINE LOCATION 1002 (FRCTOR)
THIS LOCRTION CONTAINS THE PROGRAM RELOCATION FACIOR

WHICH, WHEN SUBTRACTED FROM THE PC GIVES THE PC OF THE
oamxm CODE.

o

SUBROUTINE ABSTRACTS

SCOPER

ThE SCWER ROUTINE IS ENTERED Y Thc SCOPE (EMT) INSTRUCTION
AND 1S ART OF EACH SUBTEST. THE ROUTINE
8 WD TAKES APPROPRIATE ACTION.
N R1/R11 THE FIRST ADORESS OF THE

ii{ ERROR ROUT%E 1S EgTERED BY THE HLT (TRAP) INSTRUCTION

AND 1S EXECUTED WHEN R PREDICTRBLE ERROR IS DETECTED. THIS
ROUTINE MONITORS SW1S, SW13, AND SWI0.
RELOC

RELOC NE

THE ROUTI gmnso BY A MOV RELOC, PC
msmucuou m NE RELOCATES THE PROGRAM CODE
UMPS® TO THE na.ocmso CODE AFTER

aiLOCR ED (EC&%&D é& ?%IEM PSHORY) O%ECHR?GI

*JUMPS' TO THE NEXT SECTION OF UNRELOC CODE.
THE CODE MOVED IS LESS TMN 1K_(4000) BYTES) RT THE START

cobe-Wirfh ESTheLIoes 1ie FIRET doBkess & R BTN O

MOVED, RND SETS A SCOPE POINTER (R1/R11) AND, ALSO A SECTION
KHICH ESTABLISHES ~THE LAST ADDRESS AND 'JUMPS' TO THE
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RELOCHTION  (RELOC) RCUTINE.
IDENTIFIED RS SHOWN BELCW:
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ERCH SECTION OF CODE IS
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:00C000COC0000F IRST ADDRESS TO BE RELOCATEDODOCO00CCO
CODE TO BE MOVED AND EXECUTED
; 000O0000000000LAST ADDRESS OF CODE TO BE RELOCATED 00000000

THE RELOC ROUTINE DOES NOT RELOCRTE PROGRAM CODE INTO THE
LAST 1000(B) BYTES OF MEMORY, THUS PRESERVING THE LORDERS.

B.4 END
THIS ROUTINE IS ENTERED AT THE COMPLETION OF EACH PRSS 1T
SETS UP (LOADS NEW PROCESSOR STATUS) FOR THE NEXT PASS; AND
PRINTS THE PRSS COUNT:

ICNT=XXXX

7.0 MISCELLANEOUS

7.1 EXECUTION TIME
THE EXECUTION TIME IS HIGHLY VARIABLE (DEPENDENT  ON
PROCESSOR, TYPE OF m:nonv AND AMOUNT OF MEMORY). HOWEVER
WHEN THE PROGRAM RUNNING SUCCESSFULLY THERE 1S A
NOTICEABLE ’FLICKER' orsanveo IN THE CONSOLE LIGHT PATTERN
THE *FLICKER® WILL DIM WHEN 'T® BIT TRAP PASSES (EVERY 00D
g:_as& ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM

) 2 PRSSES ICNT=2 1105 OR 1120

SOME TYPICAL TIMES FOLLOW:

8.0 PROGRAM DESCRIPTION

THE PROGRAM IS DIVIDED INTO FOUR cECTIONS OF _POSITION
INDEPENDENT  RELOCATABLE  TEST DE. __ERCH SECTION IS
RAPPROXIMATELY 1K WORDS LONG. (EXCEPT SECTION R).

SECTION 0 THIS SECTION TEST THE UNARY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTION IN ERCH ADDRESS
MODE ;EXCLUOING UNARY INSTRUCTIONS USING RDOURESS

SECTION 1 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
ADDRESS MODE 7 AND BINARYS IN ALL ADDRESS MODES
(EXCLUDING BINRRY BYTE OPS USING RDDRESS MODE 7).

SECTION 2 THIS SECTION TEST BINARY BYTE OPS USING ADDRESS
MODE ~7, JMP, JSR AND PROGRAM TRAP (IOT, TRAP AND
EMT) INSTRUCTIONS.

SECTION A FOLLOWING SECTION 2 IS A ROUTINE TO_ RSCERTAIN
WHICH CP THE PROGRAM IS RUNNING ON. THE RESULTS
ARE USED BY THE FOLLOWING CODE TO CHECK THE
T?DsgIONRL INSTRUCTIONS/FERTURES OF THE 11/40 AND
/
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SECTION 3 THIS SECTION CHECKS THAT ERCH BIT _IN THE
PROCESSOR STATUS WORD (PSW) CAN BE SET CLERRED,
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RESERVED INSTRUCTION, AND ODD ARDDRESS TRAPS.

FOLLOWING SECTICN 3 RRE TWO ROUTINES TO CHECK THE TELETYPE
PRINTER LOGIC AND A ROUTINE TO START THE KWli-L LINE CLQ
IES¥ES KWll-L IS AVAILABLE THE PRIORITY ARBI RRTION LOGIC IS

RFTER EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE “RELOC"
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ALL MEMORY UP
TO 28K. WHEN THE SECTION HARS SEEN RELOCRTED AND EXECUTED IN
ALL MEMORY THE “RELOC™ ROUTINE WILL RETURN THE PROGRAM TO
THE NEXT UNRELOCARTED SECTION.

RELOCATION AND EXECUTION OF ALL SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES A SINGLE PRSS.

UPON COMPLETION OF A PASS OF THE PROGRAM THE PROGRAM
RESTRRTS USING R_NEW PROCESSOR STATUS DEPENDING ON THE TYPE
OF PROCESSOR AND THE PARSS COUNT.

8.1 STACK _POINTER
THE STRCK POINTER 1S SET AT 500.

NOTE: IF THE PROGRAM IS RUNNING IN EITHER USER OR
SUPERVISOR MODE (NOT_ APPLICABLE IF 11/20 OR_11/05) THE
USER/SUPERVISOR STRCK POINTER IS SET TO SO0 AND THE KERNEL
STACK POINTER IS SET TO 600. THE KERNEL STACK POINTER IS
USED ONLY FOR THE SCOPE, HLT, TTY, AND KKll-L (IF AVAILABLE
TRAP/INTERUPT ROUTINES.

8.2 POMER FRILURE
A POWER FRIL SERVICE ROUTINE IS INCORPORATED IN THE TEST.
WHEN USING THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN
RUNNING TO CHECK THE POWER FRIL LOGIC. WHEN THE POWER FRILS
THE PROGRAM WILL TYPE:

POWER FRILED
AND RESTART THE PROGRAM AT THE BEGINNING. (START)

9.0 USER DEFINED RELOCATION LIMITS
THE PROGRAM WILL REQUEST A LOWER ARND UPPER LIMIT FOR
RELOCATION. THE LIMITS MUST BE BETWEEN 20070 AND 157776.
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (0-17776) RAND THE
LINITS SPECIFIED.
THE STARTING ADORESS IS 20M.
TO RETAIN PREVIOUSLY SPECIFIED LIMITS START AT 210.

359 -NLIST MD,MC

360 LIET ME’

361 .RBS

362 TITLE FRONT END

gga s CONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS
365 ; GENERAL REGISTER RSSIGNMENTS

366 000000 RO=%0
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003001

000004
00000S

000001
000002

177776
177774
177772
177770
177546
177560
177562
177564
177566
177572
177570
177570
177514
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Ri=%]
Re=%2
R3=%3
RY="M
R5=%S"
SP=%b
PC=x7
R10=%0
Ril=%]
Rie=¢e
Ri13=%3
Ri4=%Y
R1S=%5

; STRTUS gE?ISTER (PSW) BIT RSSIGN

V=2

=4

N=10

T1=20
PRTY7=340
PRTY6=300
PRTY4=200

; VECTOR ADDRESSES
ERRVEC=Y4
RESVEC=10
TBITVEC=1Y4
TRTVE =14
BPTVEC=14
I0TVEC=20
PFVEC=24
EMTVEC=30
TRAPVEC=34
TPVEC=64
LKVEC=100
PIRVEC=e40
FFEVEC=244
MMVEC=2S0

REGISTEQSQDDRESSES

SLR= 1777?4
PIRQ= 177772
UBRERK= 177770
LKS=

= 177546
TKS= 177560
TKB= 177562
TPS= 177564
TPB= 177566
SRO= 177572
SWR= 177570
DISPLAY=177570
LPS= 177514

E

" ZNTOIX

-

——— ~DODOO=Z
e —{

(wlele
020200 —4—4—4 —N

=g 0—4 0—4 04

T

TY LEVEL 7
TY LEVEL &
TY LEVEL 4

VYO
0200

L IR TR-TE TR YR TR TR

; ADDRESS OF ERROR VECTOR

;ADDRESS OF RESERVED_INST. TRAP VECTOR
:ADDRESS OF ‘T’ BIT TRAP VECTOR
:ADDRESS OF 'TRACE’ TRAP VECTOR
:ADDRESS OF ’BREAKPOINT’ TRAP VECTOR

: ADDRESS OF IOT TRAP VECTOR

:ADDRESS OF POWER FAIL TRAP VECTOR
:ADDRESS OF EMT VECTOR

:ADDRESS OF TRAP VECTOR

:ADDRESS OF TTY PRINTER INTERRUPT VECTOR
:ADDRESS KW1l-L LINE CLOCK INT. VECTOR
sADDRESS OF PIRQ VECTOR

:ADDRESS OF FLOATING POINT INT. VECTOR
:ADDRESS OF MEM MGMT ERROR TRAP VE TOR

s ADDRESS OF STATUS REGISTER
:ADDRESS OF STACK LIMIT REGISTER
sADDRESS OF PROGRAM INTERRUPT REQUEST
sADDRESS OF MICRO BREAK REGISTER
;ADDRESS OF KWll-L STATUS REG.
:ADDRESS OF KEYBOARD CSR

;ADDRESS OF KEYBORRD BUFFER
sADDRESS OF TELEPRINTER CSR
;ADDRESS OF TELEPRINTER BUFFER
:ADDRESS OF MEM MGMT REGISTER SRO
:ADDRESS OF CONSOL SWITCH REGISTER
;ADDRESS OF CONSOL DISPLAY REGISTER
:ADDRESS OF LINE PRINTER STATUS REG

ANV
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423
YN
425
426
427
428

000046
0000se
000200

000204
000210

000232
000234

MACY1l 27(732)

177516

000500
000600

100000
040000
020000
000400
000100

000100

104400
104000

002102
002174
002240

000016

MOl
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LPB= 177516
;s INITIAL STACK PgégTER SETTING

STKPTR=
KPTR=600

; MISCELL

; SWITCHES

SW06=100
INSTRUCTEONTEOURTES

SCOPE=EMT
.=46

LOGICAL

.=5¢

BITIN

.=200

MOV $START, PC
MOV $STARTS, PC
MOV $START3,PC

;ADDRESS OF LINE PRINTER DATA DUFFER

; PROGRAM_STACK PTR

: KERNEL STACK PTR (USED BY KERNEL WHEN

: PROGRAM IS RUNNING IN OTHER THAN KERNEL
HODE (NOT APPLICABLE TO 11/0S,11/20)

;HLT IS A TRAP INST TO THE ERROR ROUTINE
:SCOPE™IS AN EMT T

;GO TO START OF TEST
:G0 GET LOWER/UPPER RELO'
;START WITH LAST TYPED f

ION BOUNDARY
DARY LIMITS

;ROUTINE TO SAVE REGISTERS ON THE STACK

:CALLED BY SAVE MACRO OR JSR

§SaVR: MOV (SP)+, 1%
MOV %5, =(5P)
MOV %4, =(5P)
MOV %3’ -(5P)
MOV /a -(5P)
MOV 1,-(5P)
MOV /0 -(5P)
MOV P&+, PC

PC,SSAVR

-SAVE RETURN PC

s RETURN
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479
480
481

48

484
485

486
487
488
489
430
491
432
433
494
435
496
497
438
439
S00
501
S02
503
S04
S0S
506

S07

32

undnudnonuuicnouTun
et e Pt Pt ot Pt Pt s Pt Pt
OONOTNLEWn—0O

S20

000236
000250

000252

000254

000740
000746
000750

000766
000770

MRCY1L

000000
000250
000000

9CS207

012667

012737
0000co

012737

012706
005027
000000
005¢67
001375
004767
000856
000137

005015
020122
042105

000740

012737
000261
005737

103401
011601
005037
010116
000240
000002

27(732)

000016

000620

000610
000600

177772
000362
002102
Q47520

040506
005015

000002
177060

000006
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000024

000024

Q42527
046111
000

000006

19%:
.=250
EOPHLT: HALT

NO1

; CONTRINS RETURN RDDRESS

:THIS IS AN END OF PASS HALT:
*NOT AN ERROR HALT.YQU GET HERE
*ONLY IF SWOB IS UP.PRESS

: CONTINUE TO CONTINIE.

;ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
:CALLED BY RESTO?E HQCRg OR JSR PC,SRESTR

RTS PC

$RESTR: MOV SP)+, |
MOV (SP)+.%0
MOV (5P)+ %1
MOV (SP) 4. %2
MOV (SP)+. %3
MOV (SPY+. %4
MOV (GP)+. %5
MOV (PC)+.PC

1%: 0

=610
:POWER FAIL SUBROUTIME

PDWN: MOV $PUP, J8PFVEC
HALT

-POWER UP SUBROUTINE

PUP: MOV $PDUN, 38PFVEC
MOV sKPTR, SP
CLR (PC)+’

18: JMORD O

23: INC 18
BNE 2$
JSR PC, .PRINT
PFARIL
IMP JUSTART

PFAIL: .ASCIZ

;SAVE RETURN PC

:RETURN
;CONTRINS RETURMN ADDRESS

;RESTORE POWER FRIL TRAP TO POWER
:DOWN ROUINE ABOVE
:SET STACK PTR

sKILL TIME

; PRINT MESSARGE BEGINING AT FOLLOWING RDRS

:RESTART TEST

(15><12>'POKER FAILED’<15>¢1&>

740
;NOTE : THIS CODE USED ONLY BY THE XOR TESTER.

: 70 USE CODE PLACE 7

FORXOR: MOV
SEC
3

BCS
MoV
CLR
MOV
NOP
RTI

18:

J#177060

18
(SP), Rl
JUERRVEC+2
R1, (SP)

76 (BR SCOPEA
SRTI,4ERRVEC+2 ; gET EIHE OUT TRAP TO RETURN

.=2) IN

IF A_TIME OUT OCCURS.THEN WHEN NEXT
INSTRUCTION IS EXECUTED ’C' WILL BE SET
sAND IF NO TIME OUT *C* WILL BE CLEARED
:BRANCH IF 'C’ SET (TIMED OUT)
RDDBESS'OF NEXT SUBTEST T0 Rl

tREST ORE 'TIME OUT TRAP

:GET RETURN ADDRESS BACK TO SUBTESTS

;RETURN EITHER TO LRST OR NEXT SUBTEST
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177570
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010000
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001230
001012

002154

BO2
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177776
177570

001006
177570

177770
177570

177766

177570

.2776
TICKS: '“?580 0 :CONTRINS CLOCK TICK COUNT
ICNT: O sCONTRINS PRSS COUNT
SFILLS: .WORD O :CONTRINS FILLS COUNT IN 00D BYTE
:AND FILLER CHARARCTER IN EVEN BYTE
FACTOR: 0 : CONTRINS RELOCATION FACTOR
suavnncr 8 IN FACTOR FROM PC T0' csr pc OF ORIGINAL CODE
QELRI :CONTAINS RELOCATED Rl (THE Rl OF THE
:ORIGINAL CODE MOVED)
FRSTAD: .WORD O :CONTRINS FIRST RDRS OF CODE TG BE MOVED
FRSTMEM: .WORD O CONTRINS LOWER RELOCATION BOUNDARY ADDRESS
BR FORXOR :BRANCH TO XOR TESTER CODE
:SCOPE (EMT) SERVICE ROUTINE
:THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED
géoa NOT gemrso) BEFORE BEGIMNING NEXT SUBTEST
BIT wooo 2(SP) sWAS REGISTER SET BIT SET ON TRAP
BEQ :BRANCH IF NOT
BIS moo J8PSW RETAIN REGISTER SET
28: SEE gggggg d8SWR  iCHECK BIT 14 (CONTINUOUS LOOP)
SCOPEB: MOV 1 csm :LORD RETURN ARDDRESS
MOV SRRELR}
SUB .#ncroa JWRELRL -RELR! CONTRINS UNRELOCATED RI
3&5 ’ - 9RSiR :LORD PDP11/45 MICRO BREAK REG?
MOVB :usm S8UBREAK  ;LORD MICRO BREAK REG WITH SRO-7
18: RTI :RETURN TO SUBTEST
SCOPEC: BIT #4000, 3¥SWR :SUBTEST ITERATION DESIRED?
BNE SCOPEE :BRANCH If NO ITERARTION DESIRED?
DEC (PC)+ :DECREMENT SUBTEST ITERATION COUNT
SCOPED: g& ccoPEB :CONTAINS SUBTEST ITERRTION COUNT
SCOPEF: MOV 840, SCOPED :RESET ITERATION COUNT
SCOPEE: MOV (SPY R1 :GET RDDRESS OF NEXT TEST
BR sCoPtB
nounnr. 70 RELOCATE PROGRAM CODE
RELOC: BIT 810000,38SWR  ;CHECK IF RELOCATION DESIRED (BIT12)
BNE 38 :BRANCH IF NO RELOCATION DESIRED
MOV JEFRSTAD, RO *GET FIRST RDORESS OF CODE TO BE MOVED
MOV RO, RS :SAVE
MOV R2.RY :GET LAST ADDRESS OF CODE TO BE MOVED
sUB RS, k4 :RY CONTAINS 8 OF WORDS TO RELOCATE
MOV R2.R3 :SAVE LAST RODRESS OF CODE TO BE MOVED
grs‘g ?Urgncron : FIRST RELOCRTION IS TO 20000
MOV R2, 38RETPC :SAVE RETURN PC TO NEXT SECTION OF CODE

MOV - a#nsrrsn R2  :SET FIRST ADDDRESS
108:  ADD R2,RY nq CONTRINS LAST MEMORY RODDRESS

;70 BE USED
cHP 5H,SOLSTHEH ;CHECK IF SUFFICIENT MEMORY REMAINS

1§: MOV (Ruj+, (R2)+ ;RELOCRTE PROGRAM CODE
CHP RO,R3 :CHECK IF DONE
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SR8
=

oog
(Y = 1
q&%
~J~I)

000002
0030Ce

¥

i1 5

g
&
;

LER
:

004767 176660
012704 001676
005003
010201
006302
006103
012700 000006
(06103
005301
001374
012701 0000C°
116324 001btc
005003
005300

22-SEP-78

2s:

38:
qs:
RETPC:

i4:39 PRGE IS

co2

18
-iﬁc),-(na; ;CHECK_THAT CODE WAS RELOCATED

PROPERLY
;ERROR! CODE NOT RELOCATED PROPERLY
;CHECK IF FINISHED CHECKING

GO_EXECUTE RELOCATED CODE
:RETURN TO NEXT SECTION OF CODE
;CONTRINS PC OF NEXT SECTION OF CODE

-e

;ROUTINE TO PRINT RSCII MESSAGE. MESSAGE MUST TERMINRTE WITH R O BYTE.
"PRINT: MOV (SP) THE STACK

18:

4s:

MOV
RDD

Move

BNE
TST
MOV
RTS
JSR
cmPB
BNE
MOV
DECB
BLY
JSR
BR

1STB
BPL

MOVB
RTS

aatsp) RO
82,2(5P)
(RO)+,~(SP)
28

(SPH,RD
PC

clé \SP)+

;SAVE RO ON
;GET MESSRGE RDORESS
; ROJUST RETURN PC

:PUSH CHAR ON THE STRCK
;BRANCH IF NOT TERMINATOR
:POP_TERMINMIOR OFF THE STACK
;RESTORE RO

: RETURN

; TYPE CHARACTER
:CHECK IF CHAR “4AS A LINE FEED
:BRANCH IF NOT LINE FEED

SFILLS,-(SP) GET 8 OF FILLERS REQUIRED RFTER

LINE FEED AND FILLER CHARACTER
DECREPENT FILLERS COUNTY
;BRANCH IF NO MORE FILLERS NEEDED
s TYPE FILLER CHARACTER

;WRIT FOR OUTPUT DEVICE
: 70 BECOME RERDY

. =4
s ((: SP),3sTPB :TYPE CHARACTER

NULL=0
:ROUTINE TO PLACE RSCII VALUE OF AN RDDRESS IN TO ADDRESS MESSAGE

§7 ORMD:

38:

83 Rl ;0
DISTAB(3), (4)¢ ;LOAD D
R3 :C

;GO SAVE RECISTERS ON THE STRCK

§SAVR
agtcxrs,aq : ADDRESS WHERE ASCII V~LUES ARE STORED

ggsxsxm 8 INDEX REGISTER
;FIRST DIGIT TO R3

;DIGIT COUNT
;PRINT FIRST DIGIT
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Can

176644
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23

7 177360
177570

D02
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2s
PC,SRESTR
PC

BNE
J?R

iRESTORE REGISTERS FROM STACK

: ERROR SERVICE CALLED BY TRRP (HLT) INSTRUCTION

177570 ERROR: BIT 820000, J8SWR PRINT OUT DESIRED?
BNE 18 annncn IF NO PRINTOUT
MOV (SP) (PC)+ snvs
118: .WORD O omnms SAVED PC
MOV (SP) , SAVPC :STCRE AWAY ERROR PC
015740 SUB 82, SAVPC
MOV atép) (PC)+ :GET STATUS ON TRAP
128: . KORD cournxns STATUS (PSW) AT TIME OF TRAP
015726 MOY Scsm SAVPS TORE AWAY PSW
JSR SAVE REGISTERS ON THE STACK
MOV actcm R2 c.e PRSS COUNT
015712 MOV S8ICNT SAVIC  :STORE AWAY ICOUNT
JSR PC, SFORMO GO TO FORMAT ROUTINE
000212 MOV D16175+2, PRSSES :LORD ASCII VALUES
00C206 MOV DIGITS+4 PRSSES+d
5§§cur PC, . PRINt -PRINT MESSAGE BEGINING AT FOLLOWING ADRS
MOV 118,R2 :GET PC OF ERROR CALL
3 -(R2) onmmmpcmuj
ISR PC, SFORMO GO TO FORMAT ROUTINE
gsn PC. . PRINT pnxnr MESSAGE BEGINING AT FOLLOWING RORS
5?é;rs PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
g%gfus PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RORS
MOV 128, R2 sGET STAUS AT nns OF ERROR
JSR PC, $FORMO G0 TO FORMAT ROUTINE
3?2175 PC..PRINT :PRINT MESSRGE BEGINING AT FOLLOWING RDRS
MOV 1is,R2 :GET PC OF ERROR
157 -(R2)
15T S8FACTOR
BEG 108
SUB 8FACTOR, R? -FORM PC OF ORIGINARL CODE
JSR C, SFORMO GO TO FORMAT ROUTINE
gsn PC. . PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RDRS
%?é”:sc PC, .PRINT :PRINT MESSRGE BEGINING AT FOLLOWING RDRS
108:
JSR PC, SRESTR :RESTORE REGISTERS FROM STACK
177570 1$: gg gboo.a:sm RING BELL ON ERROR
JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
28: QE%L J9SWR HALT RFTER PRINT OUT
BPL .4
HALT
RT]




FRONT END
DOGRRR.PLI

CEEEEEE
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177566

DIGITS: .
PRASCNT: .
PRSSES: .

ERRPC:

STATUS: .
ERRPCO: .

$CRLF:
BELL:

;ROUTINE TO GET

éECD:
18:

es:

38:

.ASCIZ
.RSCIZ
.EVEN

*000oao !

(15)<12)
ICNT=’

'PC RELOCATED FROM '

«1S: <1
(7>

TYPED OCTAL ADDRESS AND CONVERT TO OCTAL.
RS,RECD

0

RO, -(SP)
(RS)
38TKS

5crxa RO
8200, RO
8177 R0

4 3
8'\,d8TPB
(RS)

(RS)

(RS)

18

RO,487PB
818 RO

K} ]
PC, .PRINT

(RS)+
RS

$177770,R0
(RS)
(RS)

(RS)
RO, (RS)
1S

CALL:
; CONVERTED DATA IS PLACED HERE
:SAVE RO ON HE STARCK

;CLEAR OLD DATA

sWALT FOR USER TO TYPE CHARACTER

:GET CHARACTER

STRIP MSB

CHECK IF RUBOUT

BRRNCH IF NOT RUBOUT

TYPE \

CLERR CARRY

SHIFT LAST TYPED CHARARCTER
OUT OF DATA WORD

;GO WAIT FOR NEXT CHRRACTER

;ECHO CHARACTER TYPED

sCHECK IF CARRIAGE RETURN

:BPONCH IF NOT CRRRIAGE RETURN

iPrINT MESSAGE BEGINING AT FOLLOWING ADRS

sSTEP RETURN RDDRESS
s RETURN

NON-ESSENTIAL BITS

; STRIP
,Sﬂrg LAST CHARRCTER 3 PLACES

LE
;AND_INSERT NEW CHARRCTER
WAIT FOR NEXT CHARACTER

; RETURN
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.[ITLE DOGRA-A BRSIC 11 FAMILY INSTRUCTION EXER.

START: (LR sPSW ;KERNEL MO
ELR 80 CLERE RO-BE
CLR Rl
CLR R2
CLR R3
CLR RY

CLR RS
MOV 8KPTR,SP ;:SET KERNEL STACK PTR

:ROUTINE TO DETERMINE LAST MEMORY ADDRESS
MOV 818 JsERRVEC
gtg aaekRVEC+a
527 (Rg)+ :WILL TIME OUTWHEN END OF MEMORY
18: SUB 82,R0
MOV RO, (PC)+ ser VALUE INTO LSTMEM
LSTMEM: .WORD O CONTAINS VALUE OF LAST MEMORY ADDRESS
SUB 84000, SLSTMEM sev PROTECTION FOR LORDERS
MOV aaooob JSFRSTMEM;SET LOWER BOUNDARY AT 20000

STARTL BR STAR :G0 TO START 3
) %ggl PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS

JSR RS, RECD csr Lougn

18: LWORD O rvpso LOHER LIMIT
MOV 18, 98FRSTMEM SET IN LOWER LIMIT
%323 PC, .PRINT : PRINT MESSAGE ascxuxuc AT FOLLOWING ADRS
JSR nsmm sGET UPPER LINIT

28: _WORD :CONTRINS UPPER LIMIT

MOV 25 SSLSTMEM

START3: CLR 38ICNT - CLEAR PASS COUNT
START2: MOV osnnvzc+gpaasan vEC -SET snnon TRAP TO HALT AT 6

+SET STRCK PT
MOV SRICNT 5-0 SPLAY; DISPLAY pns COUN
MOV 8SCOPEA, 98EMTVEC; SET EMT(SCOPE) mm VECTOR
MOV $ERROR, S8TRAPVEC' :SET TRAP (HLY) VECTOR
MOV 8200, JUTRAPVEC+2 PRIORITY LEVEL 4 ON TRAP

: 0000000000000 FIRS}DRDDRESS TO BE REL8CQTED 000000000

RELD: MOV :GET P
ST -(ho) RO CONTRINS THE RDDRESS OF RELO
MOV RO, 9$FRSTAD :SAVE
MOV PC.RU :GET CURRENT PC
sUB :SUBTRARCT RELOCATION FRCTOR

'RO

nov RO acrncron :SAVE RELOCATION FRCTOR
:SET NEW SCOPE PTR

: CHECK anggcu xnsrkucrxons

; CC’ $=0000
BCS ¢CO :SAME AS BLO
BVS cco
BEQ ¢Co
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DORAA. P11
814 002342 100404 BMI  CCO
BIS 002344 002403 BLT  CCO
e gess o -
8ie et iBioh e
BL9 002354 10W00 cco:  HLT ;ONE OF THE ABOVE BRANCHES FAILED
821 ; CONTINUE
822 002356 000270 SEN ;CC*$=1000
823 002360 100003 BPL
824 002362 002002 BGE  CCl
825 002364 003001 BT  CCl
826 002366 002401 BLT .44
897 002370 10400 CCl:  HLT ;ONE OF THE ABOVE BRANCHES FAILED
829 ; CONTINUE
830 002372 000262 SEV ;CC*S=1010
B3l 002374 102003 BVC  cC2
B3 00237p 002402 BLT 2
B33 002400 003Y0I BLE  CC2
B34 00402 00200] BGE .44 A
835 D024 10400 cc2: HLT ;ERROR! ONE OF THE 020VE SRANCHES FAILED
837 ; CONTINUE X
B33 002406 000261 ;CC’5=1011
B39 002410 103002 BCC  cC3
B840 D02412 101001 BHI  CC3
B41 DO2414 (00300) BG] .44
B42 002416 10900 CC3:  HLT ;ERROR! ONE OF THE ABOVE BRANCHES FAILED
B4 ; CONTINUE
BYS 002420 00026Y ;CC*S=1111
B4 002422 001003 BNE  CCd
BY7 002424 003002 BGT  CCu
B48 002426 101001 BHI  CCy
BY9 D02430 0] BLE .44
BS8 D0P432 104400 CCd:  HLT ;ERROR! ONE OF THE ABOVE BRANCHES FAILED
B5] 00243 104000 SCOPE
BS3 ;TEST UNARY CONDITION CODES
854 ICLR RO
855 002436 (000277 Sce
BSE 002440 000244 cLZ
857 002442 (00S000 CLR RO ;R0=0, CC’S=0100
BS8 D044 103404 BCS  CLRQ
B59 002446 102403 BVS  CLRO
860 002450 (001002 BN  CLRO
861 002452 10UQI BMI  CLRO
Bs2 002454 00340} BLE .44
g3 002456 10900 CLRO:  HLT ;ERROR! INCORRECT CC’S AFTER CLR
865 002460 000277 sCe
866 D0S4be 00024Y CLZ
B67 002464 005700 ST RO ;R0=0, CC’ 520100
E68 DO2466 103404 BCS 1510
BeS 002470 102403 BYS 1510
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DOQRR-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGARA.PLI

TST0:

COMO:

RDCC:

RORO:

DECO:

INCO:

MRCYL1 27(732)

BNE 1570
BMI TS70
8L0S .44
HLT

¢CC

+SEZ!SEV

COM RO
BC COMO
BVS COMO
BEQ COMO
BPL COMO
BLT .44
HLT

SEC

ADC RO
BCC ADC
BVS ADCO
BNE ARDC
BGE +4
HLT

SEC

ROR RO
BCS RORO
BvC RORO
BEQ RORO
BPL RORQO
BGT RL)
HLTY

SCC

CLV

DEC RO
BCC DECO
BVC DECO
BEQ LECO
BMI DECO
BLE .44
HLY

ccC

INC RO
BCS INCO
BvC INCO
BEQ INCO
BPL INCO
BGY .44
HLY

SCC

CLV

NEG RO
BCC NEGO
BvC NEGO
BEQ NEGO

22-SEP-76 14:39 PAGE 20

;ERROR! INCORRECT CC’S RFTER TST

;R0=-1,CC’S=1001

;ERROR! INCORRECT CC’S RFTER COM

;R0=000008,CC’S=0101

; ERROR! INCORRECT CC’S RFTER ARDC

;R0=100000,€C’S=1010

;ERROR! INCORRECT CC’S RFTER ROR

;R0=077727,CC’S=0011

;ERROR! INCORRECT CC'S RFTER DEC

;R0=100000,CC’5=1010

; ERROR?! INCORRECT CC'S AFTER INC

;R0=100000,CC’S=1011
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102

MACYLl 27(732) 22-SEP-76 14:39 PAGE 21

BG™E .4
HLT <ERROR! INCORRECT CC’S AFTER NEG
SEC
ASL RO :R0=000000,°C’S=0111
BCC ASLC
BvC ASLO
BNE ASLO
BMI RSLO
BLOS .4
T :ERROR! INCORRECT CC’5 RFTER ASL
ROL RO +R0=000001!,CC’S=0000
BCS ROLO
BLE ROLO
BGE .44
HLY :ERROR! INCORRECT CC'S AFTER ROL
ASR RO :R0=000000,CC’S=0111
BCC ASRO
BVC ASRO
BNE RASRO
B8LY .4
HLY :ERROR! INCORRECT CC’S AFTER ASR
SCC
SBC RO +R0=-1,CC’S=100!
BCC SBCO
BVS SBCO
BLE .4
HLT ;ERROR! INCORRECT CC'S AFTER SBC
NEG RO ; R0=000001,CC’ 5-00001
SWAB RO RD 000400’ ,CC’S=0100
BCS SWABO
BVS SWABOD
BNE SWABO
BGE .4
HT ;ERROR! INCORRECT CC’'S AFTER SWAB
SCOPE
:CHECK REGISTER SELECTION
CLR RO
SCC
ROL RO :R0=1
MOV RO,Re
ASL R2 :Re=2
MOV Re,R3
RASL R3 +R3=4
MOV R3,RY
ASL RY sR4=10
MOV RY,RS
ASL RS +RS=20
MOV RS, ~(SP) SET BITS SET IN REGISTERS
BIS RH (SP) INTO STACK ADDRESS
BIS 83 (SP)
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DDGAAA. P11
982 003002 050216 BIS  R2,!SP)
983 003004 050016 BIS RO, (5P)
984 003006 022726 000037 CMP  #3F,(5P)+
Q3012 0014) BEQG .44 jUERE SE
986 003CI4 1044 HLT HISEING BIT(S) REPRESENT
%7 : INCORRECT REGISTER SELECTION
989 CHECK THAT ALL BITS CAN BE SET & CLEARED IN ALL HEGISTERS
990 003016 000257 ¢
99 00320 112708 000377 MNOVB  %377,R0 iSET ALL BITS (MOVB EXTENDS SIGN)
932 Q 1 18:  ROL RO ATE A O THROUGH ALL BIT
993 0J30% 103776 BCS 1S {BOR 1T TONS
994 003030 005200 INN RO tFINAL RESULT IS -1
935 (003032 001401 BEG .44
3% 0003 10W00 HLT ; ERROR?
938 00303 012700 000020 MOV #16.,RO ;SET SHIFT COUNT
993 003042 00SO002 CLR  R2
1000 003044 000261 2s:  SEC
1001 003046 008002 ROR  R2 ;ROTATE 1 THROUGH ALL BIT POSITS
1002 003050 00S300 DEC RO i DECREMENT SHIFT COUNT
1003 003052 001374 BN 28
1004 003054 00S10Q CON  Re ;R2 SHOULD CONTAIN -1
1005 003056 001401 BEQ .44
1006 003060 104400 HLT ;ERROR! CHECK R2 SHOULD = O
1008 003062 012703 100000 MOV  #100000,R3
1009 00306k 006203 33: AR R3 ;EXTEND 1 BIT THROUGH ALL POSITIONS
1010 003070 103376 BCC 38
1011 003072 005203 INN R3
1012 003074 00140l BEG .44
1013 003076 10400 HLT ;ERROR!
10IS 003100 112704 177401 MOVB  8177401,R4 ;RY=1
1016 003104 0604 4§:  ADD  RY,RY tHAS THE AFFECT OF SHIFTING A BIT
1017 003106 103376 BCC  us } THROUGH ALL POSITIONS
1018 003110 00570M ST R4 }RESULT SHOULD BE 0
1019 003112 00i401 BEQ +4
1020 003114 104400 HLT
1022 003116 012705 000001 MOV 81,RS
1023 003122 00B30S 5§:  ASL RS
1024 003124 102376 BVC 5§
1025 003126 006305 ASL RS
1026 003130 107002 BCC 6§
1027 003132 005705 ST RS
1028 003134 00140} BEQ .M
i029 00313 6S:  HLT
1031 ;CHECK REGISTER VOLITILITY
1032 003140 005002 CLR  Re
1033 DO3I42 0OSICE COM  R2 ;R2=-
1034 003144 010203 MOV RZ,R3
1035 003146 000257 cec
103 003150 006002 ROR  Re ;R2=LOOP COUNT
1037 003152 00620z ASR  R2
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78: MOV R3,RY
DEC R2 DECREMENT LOOP COUNT
BNE 73
N Rg :CHECK R3
N g
INC RY :CHECK R4
BEQ .44
83: HLT
. CHECK TRANSFER OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
§STST: BIT ~  %20,3%P ;CHECK IF *T’ BIT IS SET
BNE 79 :SKIP TEST IF 'T' BIT SET
MOV R1,-(SP) :SAVE SCOPE PIR
MOV P, (PC)+ :SAVE STACK PIR
18: .MORD 0 courn;ns SAVED STACK PTR
MOV PC, (PC)+ LORD Ln¥"?. THE CURRENT PC IS USED RS
23: JMORD O :DATA. “IF THIS TEST FAILS 28 CON-
:TAINS THE DATA BEING USED.
INC 2 *MAKE 0DD TO CHECK BIT O
3s: MOV 2, R0 :LOAD GD REGISTER O
MOV RO.R1 : TRANSFER GS REG O TO GD REG 1
MOV RI.R2 *AND cs REG 1 TO GD REG 2
MOV R2,R3 ‘ETC..
ggz R3 RH
BISB uaﬁo 34PSW SET PRIORITY LEVEL 7
MOV RS, SP : TRANSFER GS REG S 70 GD STK PTR
MOV SP.(PC)+ TRRNSFER GS STK pra ro MEMORY
4$: .MORD O :CONTRINS G5 STACK
MOV 1§,SP : KESTORE STK PTR nseoen FOR HLT/SCOPE
BICB  #340,%PSW :SET PRIORITY LEVEL O
CMP 4§, R0 : COMPARE GS/GD STKPTR WITH GS REG O
BNE c$ *BRANCH IF THEY WERE NOT
ASL 2§ :GHIFT TEST DATA UNTIL = 00OOUO
BNE 35
8Rr 6$
c§: MOV RO, -(SP) :GET GS REG O
MOV Ri,-(SP) ‘ETC...
MOV R2.-(SP)
MOV R3.~(SP)
MOV R4, ~(SP)
MOV RS, -(5P)
HLT -ERROR! DATA IN GS STK PTR NOT = GS REG O
2GS REG 0-GS REG 5 ARE ON THE STACK
MOV 18,SP 'RESTORE STRCK PTR
BS: MOV (SP)+,R1 :RESTORE SCOPE PTR
78: SCOPE
. TEST ungsv WORD Igsrnucrxons USING RDDRESS MODE 1
JWORD D : RESERVE ADDRESS FOR TESTS
MOV PC,R2
SUB 89’ R2 :R2 POINTS TO RESERVED WORD
CLR (R2) :PRESET (R2)
Sio
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1094
1095
10%%
1097
1098

3

Pt Bt B Pt Pt s Pt s Pt Gt Bt P st et et (et Pt et Pt et (ot o ent Pt Pit et et Bt (et Pt it Pt ot i (it s et Pt i o Pt P o Pmt et Pt ot Pt P Pt
S SFFESHESBBURR 2L L EBEURR EBANS SN oo 3898RZ2ER028

003350
003352
335k

003510

006012

000261

104400

0002S7
000261
005512
103403
102002
100001
001001
104400

00elle
103003

104400

RORI:

DECI:

FDClL:

KOLL:

ROL1R:

RSR1:

ROR1A:

INCIL:

02
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R (Re) + (R2)=100C00,CC=1010
BLOS RORI
BPL ROR1
BGE .4
HLT +ERROR! INCORRECT CC'S RS SHOWN ABOVE
cCC
SEC
DEC (R2) : (R2)=077777,CC=001!
BCC DECI
BLE .44
HLT s ERROR! INCORRECT CC’S RS SHOWN RBOVE
CcCC
SEC
RDC (R2) : (R2)=100000,CC=1010
BCS ADCL
BvC RDC1
BPL ADC1
BNE .4
HLT :ERROR! INCORRECT CC’S RS SHOWN RBOVE
ROL (R2) ; (R2)=000000,CC=0111
BCC ROL1
BvC ROL1L
BNE ROLI
BPL .44
HLY ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
ROL (RE) ; (R2)=000001,CC=0000
BLOS ROLIAR +BRANCH IF C OR Z IS SET
BVS ROLIA
BPL .44
HLY
ASR (R2) ; (R2)=000000,CC=0111
BCC ASR]
BVC ASR1
BNE RSR1
BPL .44
HLT :ERROR! INCORRECT CC’S AS SHOKN REOVE
ROR (R2) : (R2)=100000,CC=1010
BCS RORIA
BvC RORIA
BEQ RORIA
BMI .44
HLY
SEC
INC (R2) : (R2)=100001,CC=1001
BCC INCL
BVS INCI
BEQ INCI

HLT ;ERROR! INCORRECT CC’S RS SHOWN RBOVE
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1150
1151 0035l2 00sSele SBC (R2) ; (R2)=100000,CC=1000
1152 003514 103403 BCS Secl
iS Bl RS &
1155 gggésg ?86401 BM] .4
iigg 003S24 104400 S8Cl: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
1158 003526 000261 SEC
1159 003530 00Sel2 SBC (R2) ; (R2)=077777,CC=0010
1160 003S32 103403 BCS SBC1A
1161 003534 102002 BvC SBC1A
1162 003536 001401 SEQ SBC1A
1163 003540 100001 BPL 44
i}gg 003542 104400 SBC1R: HLT ;ERROR! INCORRECT CC’S RS SHOEN RBOVE
1166 003544 (00261 SEC
1167 003546 O00SS1e2 ADC (R2) ; (R2)=100000,CC=1010
1168 003550 100401 BM] .44
iigg 003552 104400 HLT
1171 003554 000261 SEC
1172 003556 006312 ASL (R2) ; (R2)=000000,CC=0111
1173 003560 103003 BCC ASL1
1174 003562 102002 BVC ASLI
1175 003Se64 001001 BNE RSL1
1176 003566 100001 BPL .4
ii;g 003570 104400 ASLi: HLT ;ERROR! INCORRECT CC'S AS SHOWN ARBOVE
1179 003572 00Sil2 COM (R2) ; (R2)=177777,CC=1001
1180 003574 103002 BCC coM1
1181 003576 102401 BVS coM1
1182 003600 100401 Ml .44
iiga 104400 COMi: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
1185 003504 000250 CLN
1186 003606 005712 15T (R2) ; (RR)=177777,CC=1000
1187 003610 103403 BCS 1ST1
1188 003612 102402 BVS TST!
1189 003614 100001 BPL TST!
1190 003616 001001 BNE .44
iigé 003620 104400 TST1: HLT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
1193 003622 000262 SEV
1194 003624 00S4le NEG (R2) ; (R2)=00000! ,CC=0000
1195 003626 163002 BCC NEGL
1196 003630 102401 BVS NEGL
1187 003632 001001 BNE .44
iigg 003634 104400 NEGl: HLT ;ERROR? INCORRECT CC’'S RS SHOWN RBOVE
1200 003636 005312 DEC (R2) ; (R2)=000000,CC=0101
1201 003640 103001 BCC DECIA
1202 003642 00140l BEG .44
1203 003644 104400 DECIA: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
isgg 003646 104000 SCOPE
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1206 ; CHECK UNHRY BYTE INSTRUCTIONS USING RDDRESS MODE 1
1207 003650 000401 BR ; RESERVE A _WORD
1208 003652 000000 . WORD 0 :ADDRESS RESERVED FOR TESTS
1209 003654 010703 MOV PC,R3
1210 003eS6 162703 000004 SuB 84, R3 ;R3 POINTS TO EVEN BYTE OF WORD
1211 003662 010304 MOV R3,RY :R4 POINTS TC ODD BYTE OF w9RD
1212 003664 005204 INC RY’
igia 003666 005013 CLR (R3) ; PRESET DATA
121S 00367C 000261 18: SEC
1216 003672 105513 ROCB (R3) ;RDD CARRY TO EVEN BYTE
1217 003674 100402 BMI es sUNTIL EVEN BYTE BECOMES NEGATIVE
1218 003676 105214 INCB (R4) INCREMENT 0DD BYTE
1213 003700 (00773 BR 1%
220 003702 10240l = H BVS .4 ; (R3)=077600=(07741[2001,CC=1010
1221 003704 104400 HLT
le22 003706 0)0242 CLV
1223 003710 105214 INCB (R4) ; (R3)=100200=[1000112001,CC=1910
1224 003712 103402 BCS INCBI
i22S 003714 102001 BVC INCBI
le2b 003716 100401 BMI .4
igsg 003720 104400 INCBl: HLT ; ERROR?! INCORRECT CC’S AS SHOWN ARBOVE
1229 003722 106114 ROLB (R4) ; (R3)=000200=100001(2001,CC=0111
1230 003724 103002 BCC ROLB!
1231 003726 102001 BvC ROLBI
1232 003730 001401 BEG .44
ig%a 003732 104400 ROLBY: HLT ;ERROR! INCORRECT CC’S RS SHOWN ARSOVE
1235 003734 105614 SBCB (RY) ; (R3)=177600=[17741{200], CC=1001
1236 003736 103002 BCC S8CB1
1237 003740 102401 BVS SBCBI
1238 003742 100401 BM]I .44
isgg 003744 104400 SBCBl: HLT ;ERROR! INCORRECT CC’S RS SHOWN RBOVE
1e41 003746 106313 . RSLB (R3) ; (R3)=177400,CC=0111
ied2 003750 103002 e BCC ASLBI
1e43 003752 102001 . BvC ASLBI
1e44 0037t 001401 BEQ .44
ig:g 003756 1044C0 : ASLBL: HLT ; ERROR! INCORRECT CC’S AS SHOWN RBOVE
1247 003760 105413 - NEGB (R3) ; (R3)=177400,CC=0100
1248 003762 103402 BCS NEGBI
1249 003764 102401 BVvS NEGBI
1250 003766 001401 BEQ .44
iggé 003770 104400 NEGBI: HLT ;ERROR! INCORRECT CC’S AS SHOWN REOVE
1253 003772 000277 SCC
1254 003774 105313 DECB (R3) ; (R3)=177777,CC=1001
1255 003776 103002 BCC DECBI
1256 004000 102401 BVS DECBI
1257 004002 101001 BNE .44 .
iggg 004004 104400 DECBLl: HLT ;ERO:! INCORRECT CC'S AS SHOWN ABOVE
1260 0Q40Ge6 000241 CLC
1261 004010 106013 RORB (R3) ; (R3)=177577,CC=0011
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1262 004012 103002 B¢ ROPBI

1263 004014 102001 BV  RORBI

1264 00016 100081 BPL .44

1265 004020 1CWAOC RORBI: HLT ;ERROR! INCCRRECT CC’S RS SHOWN ABOVE
1267 0O4022 0QO2Yl CLC

1268 DOYG4 105114 SOMB  (R4) ; (R3)=000177,CC=0101

1269 D406 103002 BCC  COMBI

120 004330 162401 BvS  CCmBl

1271 004032 OCIME1 BEQ .44

1272 D040 104400 COMBI: AT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
1274 0OM03% 108213 1S:  ASRB  (R3) ;SHIFT EVEN BYTE UNTIL V CLEARS
1275 DOYO40 102002 BVC 2§

1276 00MDM2 105SIM ADCB  (RY) ;AND ADD CARRY TO 00D BYTE

1277 D044 000774 BR 18

1278 DO4D46 103401 2s:  BCS ARl

1279 004050 001401 BEQ .44

1280 004052 ASRBL: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
g2 QOuosy 106214 ASRB  (RY)

1283 106214 ASRE (R4 ; (R3)=000400, CC=0011

1289 004060 103002 BCC  ASREIA

1285 0ONOB2 102001 BVC  ASRBIA

1986 004064 001001 BNE .44

1287 004066 104400 ASRBIA: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
1289 DOMO70 105314 DECB  (RY) ; (R3)=000000, CC=0100

1290 om4072 00140} BEG .44

13] D007 104400 HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
i233 004076 0OO2G! SEC

1294 004100 106014 RORE  (RY ; (R3)=100000, CC=1010

1295 004102 103402 BCS  RORBIA

12% 004104 102001 BVC  RORBIR

1297 004106 100401 BNl .

1238 004110 10W400 RORBIA: HLI ;ERROR! INCORRECT CC’S AS SHOWN RBOVE
1300 0OY1l2 000242 CLV

1301 OO41I4 105314 DECB  (Rt) ; (R3)=077400, CC=0100

1302 004116 10240} BVS .44

1303 D410 104400 HLT

1305 04122 00026] SEC

1306 004124 105313 DECB  (R3) ; (R3)=077777,CC=1001

1307 004126 103002 ¢  DECBIA

1308 004130 102401 DECBIA

1309 OmMi3e 10040] BN .44

13i0 OMIN  10W00 DECBIA: HLT ;ERROR! INCORRECT CC'S RS SHOWN RBOVE
1212 00413 000277 SCC

1313 0041490 000313 Suis (R ; (R3)=177577=(1774111771,(C=0000
1314 DOMI42 103402 BCS  SWABL

1315 004144 102401 BVS  SumBl

1316 DO414 100001 BPL .44

1317 004150 104400 SWABl: HLT ;ERROR! INCORRECT CC’'S RS SHOWN RBOVE
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1318

1319 0O4l 183314 TSTB  (RY) : (R3)2177877=( 1774311771, €2=100C
1320 0Oui8Y 103u02 BCS TST81

%321 uouisa }03"8{ Eﬁ? T§3"81

ig %123 183300 TSTBl: HLT :ERROR! INCORRECT CC’'S RS SHOWN ABOVE
1335 0OMNIGM 105014 CLRB  (RY) : (R3)=000177=100001{1771,CC=0100
1326 004166 001401 BEQ .44

1337 00M170 108400 HLT

1328 0OMI72 106313 ASLB  (R3I) . (R3)=000376 ,CC=1010

1329 004174 103402 BCS ASLBIA

1336 004176 102001 BVC ASLBIA

1331 00M200 100401 BMI .44

{33335 004202 104400 ASLBIA: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
1334 00N204 105113 COMB  (RI) : (R3)=000001, CC=0001

1335 0OOu206 103002 BCC COMBIA

13% 004210 102401 BVS COMBIR

1337 0OMZ12 100001 BPL S 44

i% 004214 104400 COMBLA: WLT :ERROR! INCORRECT CC'S RS SHOWN RSOVE
1340 0op4216 000313 SWAB  (R3) : (R3)=000400, €C=0100

1241 00N220 001401 BEQ .44

&g 004222 104400 HLT

1344 0oN22M  10S2!3 INB (R}

1345 004226 000-51 SEC

146 DON230 105613 S8CB  (RY) : (R3)=000400,CC=0100

1397 004232 001401 BEQ .44

1348 004234 104400 HLT

1349 0023 022713 0OOMD0 CHP $400, (R3) :CHECK REMAINING RESULT

1350 004242 001401 BEQ .44

1351 004244 104400 HLT

ig 004246 104000 SCOPE

1354 :CHECK UNARY WORD OPS USING RDORESS MODES 2 AND 4 (AUTO INC/DEC)

1355 004250 000401 B8R 44

1356 0D4252 000000 WORD O : AODRESS RESERVED FOR TESTS

1357 010704 MOV PC, RY

1358 004256 162704 000004 SUB 84’ RY R4 AND RS POINT TO

1359 004262 010405 MCV R4'RS *RESERVED WORD

i:ﬁ 005045 CLR (RS) :PRESET DATA=0

1362 004266 000277 SCC

1363 004270 00G244 cLZ

1364 00M272 005725 15T (RG)+ + (RS)=000000, CC=0100

1365 0OMZ7N  103M02 BCS 1ST2

1366 004276 102401 BVS 1512

1367 004300 O0O0I4C! BEQ .44

iggg 004302 104400 TST2:  HWLT sERROR! INCORRECT CC’S AS SHOWN ABOVE
1370 00304 00SINS coM -(RS) s (R§)=127777,CC=1001

1371 0O4306 102001 BCC COMY

1372 004310 100M0: BMI pth

1373 00«312 104400 COM4: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
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1374

1375 DOM3I4 000241 CLC

1376 004316 D0RO2Y ROR  (R4)+ ; (R4)=077777,CC=0011

1377 Q4320 103002 BCC  ROR2

1378 DOM322 1062001 BVC  RORZ

1379 D043 100001 BPL .44

1380 004326 104400 ROR2:  HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
1389 DOY330 000257 cce

1383 0Qu33° D0OSW IN  =(R4) ; (RY)=100000,CC=1010

1384 DO 102002 BVC  INCY

1385 0Q4336 001401 BEG  INCM

138 004340 100401 BN L4

1387 00NN 1 INCY:  HL ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
1389 0OYI¥4 000261 SEC

1390 00446 0D032Y SWAB  (RY)+ ; (R4)=000200, CC=1000

1391 0O4350 103401 BCS  SWABZ

1390 DO4352 100401 BNI  .4Y

133 0N%S 10%00 SWAB2: LT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
1355 DOM3SHE 00SH2S NEG  (RS)+ ; (RG)=177600, CC=1001

13% DOM4360 103001 BCC  NEG2

1397 004362 100401 BRI .44

133 00434 10W00 NEG2: HLT ;ERROR! INCCRRECT CC'S AS SHOKN ABOVE
1500 DOM366 DOSO4Y CLR  -(R%) ; (R4)=000000, 7C=0100

1401 DOM370 001401 BEQ .44

1402 O0N372 10400 HLT

1404 004379 000261 SEC

405 008376 00BOYS ROR  -(RS) ; (R5)=100000, CC=1010

1406 OO4400 000261 _ SEC

1407 OOM402 D0S525 ROC  (RG)+ ; (RS)=100001, CC=1000

1408 DOW4O4 102401 BVS  ADC2

1409 004406 100401 BMl .M .

1410 0010 10W00 ADC2: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
1412 DOM412 000262 SEV

1913 DOM4IN 006224 RSR  (R4)+ ; (R4)=140000, CC=1001

1414 0Ow41p 103002 BCC  ASR2

I41S 0OM420  10240f BVS  ASR2

1416 DO4422 100401 BMI .+

417 DOWEY  10%00 ASR2: HLT ;ERROR! INCORRECT CC'S RS SHOWN RBOVE
1413 0OW2H 000262 SEV

1820 DO4N30 006i44 ROL  =(RY) ; (R4)=100001, CC=1001

193] DOM432 103072 BCC  ROLY

1422 004N 1024Q] BVS  ROLY

1423 0OM436 10040} BMI  .+4

1423 0OWKD  10W00 ROLY: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
4% QOdd2 45 s8c  ~(RS) ; (R6)=100000, CC=1000

1427 103001 B L4

1428 D044 104400 HLT ;ERROR! *C’ BIT FAILED TO CLEAR
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1430 00NNS0 005325 DEC (RS + . (R5)=077777,CC=0010

143; 00W482 103402 BCS DEC2

{:32 00445 ioaom ggc ogse

{:35 183586 DEC2: M -ERROR! INCORRECT CC'S AS SHOWN ABOVE
1836 00N462 006324 ASL (R4)+ : (R4)=177776,CC=1010

1437 OOw4EN 102401 BVS .44

1438 0OW466 104400 HLT

1439 00WN70 00639 AsL -(RY) s {(RY)=177774,CC=1001

1440 QOwWM72 103203 8CC ASLY

1441 OON47Y 102932 8VS RSLY

1442 004476 00401 8EQ ASLY

1443 004500 100401 8M] L+

1444 0O¥502 104400 ASLY: HLT :ERROR! INCORRECT CC’S AS SHOWN RBOVE
1446 DONSOMN 02274 17777M cCHP 8177774, (R4)+

1447 0ON510 001801 BEQ .44

1448 004512 104400 HLT

1449 0QOMS14  020N0S CMP R4, RS

1950 00516 001401 BEQ L 44

1451 004520 10M400 HLT

i:gaa 004522 104000 SCOPE

1454 : CHECK UNRRY BYTE OPS USING ADDRESS MODES 2 AND 4

1455 DONS24  DOONOI BR .44 “RESERVE A WORD

1456 004526 000000 JWORD O :RESERVED WORD

1457 0QON530 010705 MOV PC,RS

1458 0Q0N532 162705 00000 SUB 84 RS :RS POINTS TO EVEN BYTE OF RESERVED WORD
5 s R B R

1961 8‘12:2 &% INC R2 :R2 POINTS TO 0DD BYTE OF RESERVED WORD
i:s OOMSW4  00S010 CLR (RO) :PRESET

145 DMZS0 oosul ¢

1466 %&g 10513% COMB  (RS)+ - (R0)=000377,CC=1001

1467 DOM55N 103002 BCC COMB2

1468 004556 102401 BvVS coMB2

5 B 1Y I

i:n 104400 COMB2: MWL :ERROR! INCORRECT CC’S RS SHOWN ABOVE
1472 00NSEM 105542 ADCB  -(R2) : (R0)=000000, CC=0101

1473 00466 001401 BEQ LY

1474 0084570 104400 HCT -ERROR! INCORRECT RESULT RS SHOWN ABOVE
IN78 004572 105528 ADCB  (RS)+ : (R0)=000400, CC=0000

1476 00NS7Y 103401 BCS ADCB2

1477 004576 00100) BNE L+

i:;g 004600 104400 ADCB2: MWLT -ERROR! INCORRECT CC'S AS SHOWN ABOVE
1480 004602 000263 +SEC!SEV

1481 0O460M 106045 RORB  -(RS) . (R0)=100000, CC=1001

1482 004606 103003 BCC RORBY

1483 00410 102402 BVS RORBY

1484 004612 001401 BEQ RORBY4

1485 004614 100401 BM] L +4
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DOQRR-R BASIC 11 FAMILY INSTRUCTION EXER.
DOGRRAR.PL1

RCRBM:

ROLBZ2:

RSRBe:

ASRBZRA:

ASLBM:

DECBe:

SBCBY:

NEGBY:

TSTB2:

MRCY!L 27(732}

HLT

SCC

ROLB (Re)+
BCS ROLBZ
BVS ROLBe
BEGQ ROLB2
BPL .4
HLY

cCC

ASRB (RG)+
BCS RASRB2
BvC ASRB2
BMI .44
HLY

INCB -(R2)
SCC

ASR8 (R2)+
BCS RASRB2A
BVS ASRB2AH
8PL .44
HT

+SEZ!'SEV

ASLB -(RS)
BCC RASL
BVS ASLBY
BEQ ASLBY
BMI .44
HT

DECB (R2)+
BCC DECBZ
BVC DECB2
BPL .4
HLY

S8CB -(RS)
BCS SBCBY
BVS SBCBY
BEQ .44
HLY

NEGB -(R2)
BCC NEGBY
BVS NEGBY
BMI .Y
HLY

T1S78 (RS)+
BCS 15782
BEQ .44
HLT

FO3

22-SEP-76 14:39 PAGE 31
;ERROR! INCORRECT CC’'S AS SHOWN ABOVE

; (R0)=100001,CC=0000

; SRROR! INCORRECT CC'S AS SHOWN ABOVE

; (kR0)=140001, CC=1010

;ERROR! INCORRECT CC'S RS SHOWN RBOVE
; (R0)=140002, CC=0000
; {R0)=140001,CC=0000

;ERROR! INCORRECT CC’'S RS SHOWN ABOVE

:SET 2.V
: (R0)=100001, cC=1001

;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (RD)=077401=107741{001} ,CC=0010

;ERROR! INCORRECT CC’S AS SHOWNBOVE
; (R0)=077400, CC=0100

:ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R0)=10400, CC=1001

; ERROR? INCORRECT CC’S AS SHOWN RBOVE
; (R0)=100400,CC=0100
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DDGAA-R BASIC 11 FAMILY INSTRUCTION EXER.
ODGARA.P

TSTB2A:

SWARBY:

INCB2:

MRCYLl 27(732)

SCOPE

(R2)+
TSTB2R
.4

-(R2)
SWABY
.44

(RS)+
INCB2
INCB2
INCBZ
Y4

GO3

22-SEP-76 14:39 PRGE 32

(52)+,l000601

R2,RS
.44

; (R0)=100400,CC=1000

; (R0)=000201,CC=1000

; (R0)=000601=[00041(2011,CC=0000

; CHECK END RESULT

; CHECK REGISTERS

; CHECK UNRRY WORD gPS USING ﬂDDREgE MODES 3 AND §

RORS:

RSRS:

HORD

0

0
PC,R3
#4.R3
(R3)
R3,R0
-(R3)

RO, (R3)
R3 RY

J(R3)+
.44
§-(R3)

RORS
RORS
.44

d(RY)+
ASR3
.+

SERVE 2 WORDS
1 FOR THE RDDRESS
QND FOR DATA

; PRESET DRTA
RO POINTS TO DATA WORD

; (R0)=000000,CC=0100

; (R0)=100000,CC=1010

; (R0)=140000,CC=1010
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1598

1615

e Bt Pt Pt Bt ot Bt Pt Pt
oo
e Pt s oo
O~

AR A A A A AR SRR

1643

——— -
!}:‘0‘0‘0‘
SFhE

Pt s Pt P
oooo
K}U'l £

= D

1653

Pl

& IIFT REPEK BEELEmT RBRIRY

gggﬁ RAGAR RANAR FOARRAR RoARS

SRE

:

005250
005252

RSL3:

DECS:

NEGS:

COM3:

INC3:

RDCS:

ROL3:

SBCS:

MACYL! 27(732)

HL
SCOPE

J(RI)+
ASL3
RSL3
.Y

d=-(RY)
DECS
DECS
DECS
.4

§-(R3)
NEGS
NEGS
.44

S(RY)+
coM3
e

J(R3)+
INC3
4

s(RY)+
ROL3
ROL3
c‘q

HO3

22-SEP-76 14:39 PRGE 33

; (R01=100000,CC=1001

. (RD)=077777, CC=0010

; (R0)=100001, CC=100!

: (R0)=077776, CC=000!
; (RD)=077777, CC=0001

; (R0)=100000, CC=1010

; (R0)=0006000, CC=0111

(RO)=000001, CC= 008

1
(RD)=000000, €C=01C0

: CHECK UNARY BYTE OPS USING RDDRESS MODES_3 AND 5
BR +10 ; RESER

. WORD

0

VE 3 WORDS
;1 FOR EVEN BYTE RDORESS
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00S.2SH

005406
005410
0os412

- IMBS:

ASRBS:

INCB3:

RORBS:

ASLB3:

ROCBS:

JWORD ©
'MORD ©

MOV PC,R2
TST -(R2)
8T -(R2)
MOV R2, R0
cLR (RO
ST -(Re)
157 -(R2)
MOV RO, (R2)+
INC RO
MOV RO, (R2)+
MOV R2. RO
MOV R2.RS
COMB  3-(R2)
BCC COMBS
BMI _4Y
HLT

7578 3-(R2)
BEQ L+
HLT

SEV

ASRE  3-(RS)
BCC ASRBS
BVS ASRBS
8M1 e
HLT

INGB  @(R2)+
8CC INCE3
BPL C4+4
HLT

cLC

RORB  a-(RS)
BCC RORBS
BVC RORBS
BNE RORBS
BPL .44
HLT

ASLB  a(R2)+
BCC ASLB3
BVS ASLB3
BNl e
R

ADCB  3-(R2)
BCS ADCBS
BM] .44
HLT

SCC

103,

RD
RD POINTS TO THE CATA WGRC
s PRESET DRTR
:BACK R2_UP T
:EVEN BYTE QDDﬁESS WORD
:LOAD_ADDRESS
;0DD BYTE ADDRESS
ngg 008 BYTE ADDRESS

’

: (R0’=177400,CC=1001
; (R0)=177400, CC=0100

; (R0)=177400, CC=100!
; (R0)=177401, CC=000

s (RD)=177400, £C=0111

: (R0)=177000, CC=100!

; (R0)=177400, CC=1000




DDOﬂﬂ-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDQRAR

SININNNNNN
Bt b Pt s et Pt Pt P
DU E WM

)

P §t e o o Pt s o s Pt Pt Pt Pt Pt P Pt
RRBOR

N3N NINNNNY

bopee
\J\Jm
BBY

e
NN
e

Pl

QOSH1M
00SH16
005420
005422
DOSu424

00S426
005430
00S432

00543
005436
095440
005442
005444

005446
005450
005452
]
DOSHSE
005460

005462
0os4eM
00S466

00s472
0oS4”y

106135
101402
102401
100001
104400

000352
100401
1044C0

000261
105635
10340
001401
104400

105432

183088

001401
104400
104000

177764

17774¢6

ROLB3:

SBCB3:

DECBS:

UMb

ROLG:

MACYL! 27(73¢)

JO3

2e-SEP-76 14:29 PRGE 35

RULB  3(RS)+ : (RD)=177401, CC=0000
BLOS  ROLB3 *BRANCH IF C'OR Z 1S SET
BVS ROLB3
BPL +4
HLT
SWAB  3-(R2) : (RD)=000777, CC=1000
BMI L4+
HLT
SEC
SBCB  a(RS)+ . (R0)=000377, CC=0100
8CS SBCB3
BEQ L+4
HLT
NEGB  2(R2)+ : (RD) =0G0061
DECB  3-(R2) : (R0)=000000, CC=0101
BCC DECBS
BEQ et
HLT
SCOPE
: CHECK unnav uoao ops USING nooness MODE & (PC)
(PC)+ PRESET DATA = 0
.uono 0 ' RESERVED FOR DATA
MOV PC,RO
EEE -(R0), - (RO :RO POINTS TO DATA WORD
ROL UMM . (R)=000001, CC=0000
BCS ROLS
BVS ROLE
BEQ ROLS
BPL e
HLT
coM UWME . (RD)=177778, CC=1001
BCC CoME
BVS COME
BMI .44
HLT

COMb:




DDQRR-R BRSIC 11 FAMILY INSTRUCTION EXER.
DDGRAR.P1I

1751

MRCYIl 27(732)

KO3

22-SeP-76

i4:29 PAGE 3b

b . et i e a ——




COGAR-R BRSIC 11 FANILY
DDGRAR.

1752
1753
1754
1755
1756
1757
1758

Pil

005526
005532
00SS3u
00SS36
00SEY0

D0SS42

00se72

00Se74
005700

006267
103402
102001
100401
104400

000277
00S467
103003
162402
001401
100001
104400

005367
103002
102001
100001
104400

005567
103402

INSTRUCTION EXER.

177732

177714

177674

177656

177640

177622
177614

177600

177564

ASRb:

NEGE:

RORG:

SBCh:

INCG:

RSLG:

DECH:

LO3

MACYll 27(732) &2-SEP-76 14:39 PAGE 37

ASR UWME :(R0)=177777, CC=1010
BCS ASRG

BVC ASRE

BMI .44

HLT

SCC

NEG UWME : (RD)=000001, €C=0001
8¢ NEGE

BVS NEGE

BEQ NEGE

BPL L4

HLT

SCC

ROR UWMB : (R0)=100000, CC=1001
BCC RORE

BVS RORG

BEQ RORG

BN 44

ALT

SBC UWME : (RD)=077777, CC=0010
BCS 586

BVC 5BCH

BPL .4

HLT

LV

ING UM . (R0)=100000, CC=1011
BCS INC

BVC INCE

BEQ INCE

BMI .44

HLT

ggg UWMB : (RO)=140000, CC=1C13
ASL UM : (R0)=100000, CC=1001
BCC ASLE

BVS ASLE

HLT

DEC UWME s (RD)=077777, €C=0011
BCC DECE

BVE DECE

BPL .49

HLT

ADC UKME : (R0)=100000, CC=1010
BCS ADCE




DDQRAR-AR BASIC 11 FAMILY INSTRUCTION EXER.
DOGRAR.PLL

Pt Pt Pt Pt Pt Pt Pt Pt it P Pt Pt P
00 00 0D 0DaD 00 0 ad 00D 0D W D
Pt st Pt s Pt Pt ot Pt Pt P ()
OO LEWNU—OW

e
a0
mtumg
WY

o P
o
PR

BRY

E

H2BK

005702
00S70M
00S706
005710
80&71
0571
005720
p0S722

102001
100401
104400

022710
001401
104400
104000

012700
063700
00S0&7
000277

b1

100403
105567

000771
103001
102401
104400

106367
103003
102002
001001
100001
104400

000242
105567
103402
102001

177546

000200

006276
001004
000326

000316

000277

000265

000250
000243

000226

000207

RDCE:

MACYLl 27(732)

BvC RDCH
BMI .44
HLT

CLV

SKAB UWME
BM] . +4
HLT

cMP lEEU,(RD)

BEQ .+
HLT
SCOPE

ce-SEP-76 14:39 PAGE 38

; CHECK Ugng BYTEUOPS (EVEN/ODD) USING ADDRESS MODE & (PC)

T1STB6:

SBCB6:
18:

e3:
INCBG:

RSLBG:

$UBME, R
ADD a8FACTOR, RO

CLR UBMb
SCC

CLZ

TS7B UBME
BCS 15786
BVS TSTB6
BNE TS78S
BPL .44
HLY

cCC

TSTB UBME+1
BEQ .4
HLT

S8CB UBMG
BCS SBCB6
BVS SBCB6
BEG .4
HLY

SEC

INCB UMb
BMI et )
ADCB UBME+1
BR 1%
BCC INCBb6
BVS R
HLY

ASLB uBMe
BCC ASLB6
BVC ASLB6
BNE ASLBG
BPL .4
HLT

CLV

ADCB UBME+1
BCS ADCBG
BvC RDCBG

;RO_POINTS TG RDDRESS OF DATR
:CLERR DRTR

: TEST 0DD BYTE

: (R0)=000000, CC=0100

;LOOP UNTIL (RO)=077600, CC=1011

: INCB INST INCREMENTS EVEN BYTE
:ADCB INCREMENTS 0DD BYTE

; (R0)=077400, CC=0111

; (R0)=100000, CC=1010




COQARR-A BRSIC 11 FAMILY INSTRUCTION EXER.
DD@RAA.PLI

1£.0

1878

o
3

Pt P P Pt Pt Pt Psth Pom. Sunth o P

e EERCRoRRYE
8 88888 28888 pEsES

g

1893

P P s P e Pt
NLEWN—-O

00e074
006076

006100
00&1Q2

g

0t 0t ot Pt s Pt ot Pt Pt Pt P et - 6 e Bs Pt
AINSE RERES FEandeR 8

100401
104400

000261
106067
103402

104400

105167
103002
102401
100401
104400

000262
105467

000367
103401
100401
104400

106167
103002
£02001

0C0171

000154

000137

000123

000106

000072

000057

000c40

000026

ACCE6:

RORBb:

CcoMBG:

NEGBG:

ROLBE:

ASRBG:

INCBBA:

DECBBA:

SWABG:

MRCYLl 27(732)

.44

UBME+1
RORB6
RORB6
.44

UBME
COMBE
COMBE
S+

UBME+1
NEGBS
NEGEB
4

UBME+1
ROLB6
ROLBE
.4

UBMB
ASRBE
ASRBE
.44

uBMG
INCBBA
INCBGA
.44

UBMB+1

UBMG
ROLB&A
ROLBBA

NO3

22-SEP-76 14:39 PRGE 39

; (RO)=140000, CC=1010

; (RD)=140377 CC=1001

; (RO)=040377, CC=0001

; (R0)=100777, CC=1010

; (R0)=100777, CC=1001

; (R0)=100400, CC=0101

; (R0)=100000, CC=1001

; (R0)=000200, CC=1000

; (R0)=000000, CC=0l11




DCSRAR.P

[ o
£
>—
ar

11IB)E:0:0:0
W= OHDU0 ~d

BRI

o APp-ahts 0=t Pt Pt pid Pt Pt Pt P @ Pt Pt Pt P Poes
0
w
-

ik

[ SR —

-— PO —_—

- o e e o —

UJQRQ-R BRSI

00e2SH
006256

FR%ILY

201401
104400

-
{

10340¢
102401
031401
104400
Co0401
000300
104300
010702
062702

£127C7
000240

INSTRUCTION EAER.

8

BOM

MACTL! 27(732) &£2-SEP-76 14:39 PAGE 40

BtQ +4

HLT

15T UBME : (R0)=00000C, €C=0100

BCS 1576

BVS 1876

BEQ .Y

HLT

BR L4 :RESERVE A WORD

LWORD O :WORD RESERVED FOR DATA

SCOPE

MOV PC,R2

ADD 812, R2

MOV sRELOC, PC co RELOCATE PROGRAM CODE
ROGRAM RETURNS HERE+2

NOP :
;0000000000000 LAST RDDRESS OF CbDE TC BE RELOCRTED 00000003000




- o — -

CO4

DOGRA-R BASIC 11 FAMILY INSTRUCTION EXER. MACYL] 27(732) 22-SEP-76 14:39 PAGE 4!
DOGRAA. P11

133

1936 1111111111111 FIRST RDDRESS TO BE RELOCATED 111111111
1837 006316 010700 RELL: MOV PC,RO PC

1g§ %gg M ho :RO CONTRINS THE ARDDRESS OF REL!
1 1 001010 MOV no,aornsrno : SAVE

1940 006326 510700 MOV PC.RO :GET CURRENT PC

1941 006330 162700 006330 SUB 8. .RO SUBTRACT RELOCATION FACTOR
1942 006334 0i0037 00100M MOV RO, 98FACTOR :SAVE RELOCATION FACTOR
ig::a 006340 0.0701 MOV PC.RI :SET NEW SCOPE PTR
_945 :CHECK UNARY WORD OPS USING ARDDRESS MODE 7

1346 006342 000403 B8R M7 -RESERVE 3 WORDS ron nnonsssss 3 DATA
1947 00&3wM 000000 _ JWORD O :CONTAINS ADDRESS 0

1948 % LiM7: .WORC O :CONTRINS DATR

5% WORD O :CONTRINS RDDRESS OF UWMT
1951 008352 010760 UW?: MOV PC,RO

1952 00634 005740 15T -(RD)

1963 D0635h %Rg 157 -(R0)

1954 006360 CLR -(R0) :CLEAR TEST DATA

1955 006362 010002 MOV RO, R2

1956 00636M 010240 MOV R2’-(RD) -SET UP ADDRESS

1957  0DE36b 20 15T (R)+ ;MOVE RO TO NEXT ADDRESS
1958 006370 15T (RO)+

1959 006372 010210 MOV Re, (RO) :SEY NEXT ADDRESS

1960 006374 010200 MOV R2.RO :SET RO POINTING TO DATA
196] 006376 000277 SCC

1962 006400 00CYM CL2

1963 006402 00S772 000002 15T 32(2) « (R0)=000000, CC=0100
1964 006406 001401 BEQ .44

{%g 006410 104400 HLT

1967 DOEM12 000277 SCC

1968 00BNIN 005672 177776 (3" 3-2(2) : (RD)=177777, CC=1001
1969 006420 103002 BCC S8C?7

1970 006422 102401 BvS 3 1org

1971 00e42M 100401 BN] o

ig;za 006426  10M400 SBC7: HLT

1974 006430 000277 SCC

1875 006432 00021 cLe

1976 006M34 006372 000002 RSL 32(2) : (RD}=177776, CC=1001
1977 D06MN0 103002 BCC ASL?

1978 00e4M2 102401 BVS ASL?

1979 Q06M¥4 100401 BM] e

igg? 006446 104400 ASL?: HLT

1982 00&4S0 0002S? cee

1983 DOENS2 005372 000002 DEC 32(2) s (R0)=177775, CC=1000
1984 006456 103402 BCS DEC?

1985 102401 BVS DEC?

1986 00e4be 100401 BM] .44

i% 006464 104400 DEC?: HLT

1989 DOeNGE (000262 SEV




OOQRR-R BRSIC 11 FAMILY INSTRUCTION EXER.
DOGRAA.PIL

<0
D
=

SRaRREEREE SRR

U
OONOMNEWNRU-—-O

SR S

5

i

006470
QoeN ™
006478

006272
103002
102401
100401
104400

000241
000262

177776

177776

003002

177776

000002

£00030e

17777%

000002

177776

ASR?:

ROR?:

NEG?:

SKAB?:

COM7:

INC?:

ROL?:

MACY1l 27(73¢)

ASR 9-2(2)
BCC RSR?7
BVS ASR?
Ml .+
HLT

¢LC

SEV

ROR g-2(2)
BLOS ROR?
8vS ROR?
8PL .4
HLT

SEV

NEG 92(2)
BCC NEG7
BVS NEG?
BM] .4
HLY

CLN

SWAB 8-2(2)
BCS SWARB?
BMI .4
HLT

SEV

COM 92(2}
BCC COM7
BVS coM?
BMI .44
HLT

SWAB 82(2)
BM] -+4
HLT

SCC

ROC J-c(2)
BCS RDC?
BvS RDC?
BPL .44
HLT

INC #2(2)
BvC INC7
BM] .
H.T

ccC

ROL g-2(2)
BcC ROL?
BVC ROL?
BEQ .44
HLT

DO4

c2-SEP-76 14:39 PAGE 42

: (R0)=177776, CC=1001

: (R0)=077777, €C=0000
'BRANCY TF 5'GR 2 1S

: (R0)=100001, CC=1001

; (R0)=000600, CC=1000

; (R0)=177177, CC=1001

; (R0)=077776, CC=1000

; (RD)=077777, CC=0000

; (R0)=100000, CC=1010

; (R0)=000000, CC=011l

SET




—————

2047
2048
2
2052
20S3
20S4
20SS
2022
2058
2059
2060
2061
2062
2063
206N
2065
2066
2067
Eﬂbg
2070
2071
2072
2073
207
2C7s%
e076
eg7?
2380
208!
2083
o084
2085
S6n
2089
2090

1 2091

SREEEEER

v
Pt oo
o
[y

006652 104000

007010 106372
0C7014 103002
007016 102001
007020

007022 104400

000002

177776

177776

000cC2

000002

177776

000002

COQRR-A BASIC 11 FAMILY INSTRJUCTION EXER.
DDQ@RAR.PL!

MRCYLL 27(732)

SCOPE

EO4

c2-SEP-76 14:39 PRGE 43

: CHECK U?S?Y BYT%ROPS USING ADDRESS MOOE 7

+NOTE:

SBCB7:

RDCB7:

coMB7 .

RORB?:

INCB?:

DECB?:

ASLB?:

INC
TST
CLR

)¢
(RO)
-(RO)
(RO)

HORD FOLLOWING UWM7 CONTRINS ADDRESS
ODD BYTE, RO PCINTS TO DATR WORD
PRESET DRTQ

Mov iSET SCOPE P
s2(2) REFEQENCES THE 0DD'BYTE, AND 8- 2(2) REFERENCES THE EVEN BYTE.

5359'

;SET C AND v
: (R0)= 17?400 CC=1001

;SET CONDITION CODES
: (RD)=177401, €C=0000

: (R0)=177776, CC=1001

; CLERR CRRRY'
: (R0Y=077776, CC=0011

: (R0)=100376, CC=1011

: (R0)=100375, CC=1001

; (R0)=000375, CC=0111




P
&)

gﬁ

FRECKLE S SFHESH S BBYRR LB EEBYRRELN B nNcn Ton—o3898RZ0R

MR NN RRDRRDYVIRDA RN DNV UM R R RN UM VR U D PPV VUM NNV VLMLV Y
P s Bt s B o (ot it e Bt = s $t Pt it et Bt s Bont Pt ot Pt it Pt Pt P Bt Pt ot P P s s Pt Pt Pt P et Pt ot Pt et o Gt =6 Pt Pt ot Pt Bt et fn e Bt Bt oo

v
~N

FO4

np?nsxc 11 FAMILY INSTRUCTION EXER. MACY!L 27(732) 22-SEP-76 14:39 PAGE 4M
007024 00024! cLC «CLEAR CARRY
007026 106272 17777% ASRB  ®¥-2(2) : (R0)=000376, CC=1001
007032 103002 BCC ASRR?
007034 102401 BVS ASRB?
007036 100401 BMI LY
007040 104400 ASRB7: MHLT
007042 105472 000002 NEGB  d2(2) - (R0)=000376, CC=0100
007046 103402 BCS NEGB?
007050 102401 BVS NEGB?
007052 001401 BEQ
007054 104400 NEGB?: MLT
007056 000262 SEV
007060 106l.2 177776 ROLB  3-2(2) : (RD)=00374, CC=1001
007064 103002 BCC ROLB?
007066 102401 BVS ROLB?
007070 100401 BMI +4
007072 10N400 ROLB7: HLT
007074 105272 1727776 INCB  3-2(2) - (R0)=000375, €C=1001
007100 105272 17777% INCB  @-2(2) : (R0)=000376, CC=1001
007104 108572 177776 e 3-2(2) : (R0)=000377, CC=1000
007110 105172 177778 COMB  §-2(2) : (RG)=000000, €C=0100
007114 001401 BEQ .44
007116 104400 HLT
007120 104000 SCOPE
:CHECK BINARY OPS USING RDDRESS MODE O
007122 000277 SCC :SET CONDITICN CODES
007124 010700 MOV PC,RO :RO=PC, CC=X01
007126 103002 BCC MO%0
067130 102401 BVS MOVO
007132 001001 BNE L+
007134 104400 MOVO: HLT
007136 010002 MOV RO,R2 RE-RO
007140 000262 SEV sz
007142 160002 RO, R2 a-ooooon cC=0100
007144 103402 BCS SuBo
00714 102401 BVS SUBQ
007150 001401 BEQ +
007152 104400 SUBO: HLT
007154 000C M cL2
007156 010203 MOV R2,R3 - R2=R3=000000, CC=0100
007160 103M01 BCS M3V0R
07162 001401 BEQ +
007164 104400 MOVOA: HLT
007166 000257 cee
067170 000272 +SEV ! SEN :SET V & N
007172 020203 CMP R2,R3 :R2=R3=000000, €C=0100
007174 103403 BCS CMPO
007176 102402 BVS ¢MPO




DOGRA-A BRSIC 11 FAMILY INSTRUCTION EXER.
DOGRAA.PIL

2159
2ls0
2161

ies

n
[ ol
a
¥ <

NNV NN RN R DR PRV DD VUMDV MDY
B 0t Bt B B Bt et B B Bttt Bt B Bt et Bt B Bt Bt bt Bt Bt Bt e B B Pt B st P B st e
BEIRR LB BBIRRRBB LB IIIAARINIIBELFR

By

HERETR AT

007200

001001
100001
104400

818268
060203
006302
020203

001401
104400

CMPO:

MARCYLl 27(732)

BNE
BPL
HLT

MOV
MOV
ADD
ASL
CMP
8EQ
HLT

CMPO
.4

R3'RS
R2.R3
R2
Re.R3
.+

GO4

22-SEP-76 14:39 PAGE 45

i R8zRe-R3

1 R3=2%R0
; R2=2#R(0
; R2=R3=2#*R0

;ERROR! CHECK RDD INSTRUCTION

; THE FOLLOWING SUBTEST SHIFTS A BIT THROUGH R2 AND RS AND OOES R
;BIT TEST (BIT) USING R2 RND RS.

13:
es:

38:
4S:

BISO:

BICO:

CLR

:R2=RS




COQRA-~R BRSIC 11 FAMILY INSTRJUCTION EXER.
DDGRRA.

21y
2215

P11l

C07516

104400

000010

125252

125000

00C2s2

177652

BISOA: HLY

RDODC: HLT

CHPOR:

MRCYL! 27(73¢2)

RO,R4Y
RY

R4,R3
RO,R3

PC.RO

(R8)+, (RO)+
RO, PC
+4

PC.RO
210, RO
RO, R2
PC. RO
CMPOR
R2, RO
44

04

c2-SEP-76 14:39 PRGE 46

; CHECK BINRRY BYTE_OPS_USING ADDRESS MOOE O.
MOV $125252,R3

R3,RY
R3’RY
8125000, R4
4

RY

R3,RY
8252, R4
.4

RY, RY
$177652,RY
.44

:R3=R4=125252
;R3=125252, R4=125000
;ERROR! BICB FAILED
;R3=125252, R4=0
;R3=125252, R4=000252
s ERROR! BISB FRILED

1R4=177682
;MOVB EXTENDS THE SIGN

;ERROR! MOVB FAILED




COGAR-A BRSIC 11 FAMILY INSTRUCTION EXER.
DDORAR.PLI

007616

132704

010403

¢ 5

1

SBEER
20

a

is

o-»-B
Qg

S
2=
RS5RA

e
2
[

17755

000125

; CHECK BéNRRV OPS+ESING RDDRESS MODE 1

RDC!:

CMP!L:

BITL:

MACYLl 27(732}

BITB
BEQ
HLT

coMB
MOove

NORO

#177525, R4
.44

RY
RY, RY
slés RY

R3,RY
RY

RY
.44

0
B¢ Ry
-(Ap)

o4

22-SEP-76 14:39 PAGE 47

;ERROR! BITE FAILED

:R4=177525
;R4=000125

;R3I=125252, R4=000377

RESERVE TWO WORDS

:RESERVED FOR SOURCE DAT
:RESERVED FOR DESTINRTION DATA
;RY POIN™ TO DESTINATION DRTA
;R3 POINTS TO SOUCE DRTA

; (R3)=177777
éR?)'OOOOOl

E
: (R3)=177777, (R4)=000000, €C=0101

+ (R3)=177777, (R4)=000000, CC=1000

; (R3)=177777, (R4)=000000, CC=0101




JO4

BDGARA-R BRSIC 11 FAMILY INSTRUCTION EXER. MACY!] 27(732) 22-SEP-76 14:39 PAGE 48
DOGAAA.PL1

2326 007660 (000245 +(LC'CL2

2327 007662 00S114 COM (RY) : (R4)=177777

23028 007864 161314 SUB caa) (RY) : (R3)=177777, (R4)=000000, CC=0100
007666 103402 BCS SUB1
007E70 102401 BVS SUB1

2331 007672 001801 BEQ L 44

gggg 007674 10N400 SUBl: HLT

2334 007676 105013 CLRB  (R3) : (R3)=177400

233 007700 000313 SWAB  (R3) : (R3)=000377

233k 007702 (000270 SEN

2337 007704 0113y MOV (R3), (RY) : (R3)=(RY)=000377

2338 007706 100001 8PL .44

2339 007710 104400 HLT

2340 007712 000314 SWAB  (RY) (R3)-000377 (RY)=177400

2341 007714 000263 +SEC!SEV 'SETC 8 V

2342 007716 DS13IM 81 (93‘ (RY) s (R3)=000377, (RY)=177777, (C=1001

5343 DO7yeD 103008 BCC  BISI

2344 102401 BVS 9191

2345 007724 100401 BM1 +4

sgzg 007726 104400 BISl: HLT

2348 007730 041314 BIC (R3), (RY) : (R3)=000377, (R4)=177400, CC=1001

2349 007732 103002 BCC BIC1

2 007734 102401 BVS BICI

235] 00773 100401 BMI +4

g% 007740 104400 BICL: HLT

2354 DO7742 DO0262 SEV SET V

2355 007744 021314 CMP (R3), (RY) : (R3)=000377, (R4)=177400, CC=0001

2356 007746 103003 BCC CMPIA

2357 007750 102402 BVS CMP1A

2358 007752 00I401 BEQ CMP1A

2359 007754 100001 ' B8PL i

5332113 007756 104400 CMP1A: HLT

2362 007760 005013 CLR (R3) - (R3)=000000

2363 007762 000261 SEC

2364 007764 006013 ROR (R3) - (R3)=100000

2365 007766 011314 MOV (R3) (RY) s (R3)=(R4)= 100000

2366 007770 00S)i4 COM (R4) : (RY4)=07777

2367 007772 161314 SUB (Ra) (R4) * (R3)= 100000 (R4)=177777, CC=1011

2368 007774 103002 BCC SUB1A

2369 007776 102001 BVC SUBIR

2370 010000 100401 BM] "4

S%;é 010002 104400 SUBIA: HLT

2373 010004 000277 SCC

2374 010006 161314 SUB (R3), (RY) . (R3)=100000, (R4)=077777, CC=0000

2375 010010 101402 BLOS  SUBIB :BRANCH IF C'OR 2 IS SET’

2376 010012 102401 BVS SUBIB

2377 010014 100001 BPL "4

gg;g 010016 104400 SUBIB: HLT

2380 010020 011314 MOV (R3), (RY) : (R3)=100000, (R*)=100000 CC=1000

2381 010022 001401 BEQ Movl'




DOGRR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDORRA.

2382
2383
2384

2411

RRERERRRY
Pt st Pt Pt Pt ot Prms e
ODONOCNL£EWh

PR RRRRRRRPRRRY
ReBRLBBIYRRROLRES

) b 3 g
KREBYY
OO000000000 000000000 0000000

0t e §t ot Pt s Pt et Pt Gt Pmm Pt Pt Pt s Pt Pt Pt Pt Pt e e Pt s Pt
O0O00O0000000 O0O0O0000000 00000000

2437

Pll

01C024
010026

0{0030
018835

010036

= S99 EReRE B

010102

TIRBATREFE mawrERBlPR BRERERZ

10040}
104400

000002

MCV1:

ADD1Q:

ADD1B:

MOVB1:

CMPBI:

MARCY1l 27(732}

BMI
HLT

ROD

W
BNE

BPL
HLT

.Y

5R3ih(Rq)
AbB 14
RODIR

.+

0

(R2), {RS)
Movel
MOVB1
MOVB1
MOVB1
(RS)

o

(R2)
l-a

(R2)
(RS)
(RS)

(RS), (R2)
cmPel
J44

KO4

c2-SEP-76 14:39 PRGE 49

; (R3)=100000, (R4)=000000, CC=0!11

; (R3)=077777
. (R4)=077777
. (R3)=077777, (RY)=177776, CC=1010

;CHECK FINAL RESULT

; (R5)=000000

; (R2)=000000
;Re POINTS TO 00D BYTE
: (R2)=177400

; (R2)=177400, (RS)=000377,CC=1001

; CHECK RESULY

sSHIFT (R2) UNTIL
 (R2)=000000
: (R2)=100000
! (RS)=00377
: (RG)=000177

; (RS)=000177, (R2)=100000, CC=1010
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2438

2439 01 005003 CLR R3

2440 0l 000261 SEC

w4l 0l 006002 ROR R3 :R3=100000

2442 01 050315 BIS R3, (R5) : (RS)= 100177

2443 0l 000273 +SEC!SEV!SEN SSET C

2444 01 131215 BITB = (R2), (RS) t(R2)= loboou (RS)=100177, CC=0101

2445 0l 103002 BCC BI1T8l

2446 010206 102401 BVS BIT81

2447 010210 001401 BEQ .44

gzzg 010212 104400 BITBI: HLT
sG 010214 151215 BISB  (R2),(RS) + (P2)=100000, (R§)=100377, CC=1001
451 610216 1030601 BCC B1s8l

2452 010220 100401 BMI _+4

g:ga 010222 104400 8ISBl: HLT

2455 0130224 141215 BICB  (R2),(RS) s (R2)=100000, (RS)=100177, CC=0001

2456 010226 103002 B8CC BICB]

2457 010230 001401 BEQ BICBI

2458 (010232 100001 8L e

g:gg 010234 104400 BICBl: HLT

2461 010236 105112 COMB  (R2) : (R2)=077400, (R5}=100177

2462 010240 121215 CMPB  (R2), (RS)

2463 010242 001401 BEQ e

g% 010244 104400 HLT

2466 010246 141512 BICB  (RS), (R2) : (RS)=100177, (R2)=000000, CC=0100

2467 010250 001002 BNE gIcBla

2468 010252 05712 1STB  (R2)

2469 010254 001401 BEQ .44

g:;? 010256 104400 BICBIA: HLT

2472 010260 0004 BR .46 - RESERVE Tuo WORDS FOR DATA

2473 010262 000000 JWORD 0 *SOURCE DAT

2474 010264 0000 CWORD O :DEST nnrn

2475 010266 010705 MOV PC,RS

2476 0:0270 005745 15T -(RS)

2477 010272 105045 CLRB  -(RS) :RS POINTS TG DEST ODD BYTE

2478 010274 010504 MOV RS, RY

2478 010276 10SO4M CLRB  -(R4) sR4 POINTS TO DEST EVEN BYTE

2480 010300 010403 MOV RY,R3

2481 010302 105043 CLRB  -(R3) :R3 POINTS [0 SOURCE 0DD BYTE

o482 010304 010302 MOV R3,Re

szgg 010306 105042 CLRB  -(R2) :R2 POINTS TO SOURCE EVEN BYTE

2485 : COMMENTS ARE LEAST SIGNIFICANT 4 BITS OF BYTES POINTED TO BY R2,R3

2486 tR4, AND RS RESPECTIVELY AND THE REMRINING BITS ARE 0'S.

2487 010310 000261 SEC sSET CARRY

2488 :(R2), (R3), (RY), (RS)

2489 010312 108112 ROLB  (R2) :0001,0000, 0000, 0000

2430 010314 111214 MOVB  (R2), (RY) 10001, 0000, 0001 . 0000

248l 010316 106112 ROLB  (R2) :0010, 0000, 0001, 0000

2432 010320 111213 MOVE  (R2), (R3) :0010,0010, 0001, 0000

2483 010322 10eli2 ROLB  (R2) :0100,0010,0001.0000




COQRA-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAR.PLL
2494 010324
2495 010326
2436 010330
2497 010332
2488 010234
2499 010336
2500 010340
2501 010342
eS02 010344
cS03 010346

010350
eS0S 010352
2506 010354
507 010356
eS08 010360
eS09 010362
eS10 010364
eSll 010366
2512 010370
2513 010372
2S14 010374
eS1S 010376
eSle 010400
2517 010402
2S18 010404
2519 010406
2520 010410
2521 010412
eSe2 010414
2S23 010416
25eS
25¢6 010420
2527 010422
25¢8 010426
2529 010432
2530 010434
2531 010436
2532 010440
2533 010442
2534 010444
2535 010446
2536
es37 01
2538 0104582
2539 0IC4SH
2S40 010460
2541 010462
ey 010464
2543
cS44 010466
2S4S 010470
2546 010472
2547 010474
2548 010476
2549 010800

588885
== s TV s P
O(JMD&_J

OF

s e
[ 7% ]

e e ] s Pt e s st o s e

4 LN S hovnuaniw

B ro8Ros
WonNWo £O £

2

000244

000001
177777

000001

BINL:

s CHECK BINARY WORD OPS USING ADD
MOV R4,RS

RDD2:

CMP2:

BISe:

MRCYLLl 27(732)

MovB
ROLB

MO4

c2-SEP-76 14:39 PAGE S!

1. (R5)
-1, (R2)

(R2)+, (R5)+
ADD2

-(R2), (RG)+
BIS2
.44

o000

OO0 00 OO0 OO0 OO0 000000
Ptbet bt e PPt pm s e e e e e

we wews we we
“w w w w -
w W W - -

00 00O oO0O0000D

OO0 000 OO0 OO == pepe =00

wewe
- -
- -
-

00O OO OO0

00 OO0 OO e 00 OO0

- we
- -
- -
- -

00 OO0 OO0 O0O0O00»
00 OO0 OO0 OO0
00 OO0 00O 00000

e we
- -
- -
- .

00 OO0 00 00O OO0 0o
St pmt st et Dra bt Pura s bt Pt e

e 'S
- -
- -
- -

e e pa b
OO0 00 OO0 OO0 OO0 OO0O00
Ptbt  pshe  fmabe e bme s pe

PO 00 00

O, [y Y S0 S5 Pt e [,

——0
00

CO0O OO0 OO0 OO0 rer= popm apsr Pt e )

[ O T Y

o0 OO0 OO0 OO
e e e OO0 OO0 OO0 OO0 00000

OO0 OO0 OO0 tepe pupm pupa pep= === 0O00

Pttt Pt bt Pt P bt
o

—r— OO

apape  ptp—t praba
000 OO0 00

PCJCJ

:'F—D 00
o000 O
——— 00
.(‘.DDO 00

RESS MODE 2 & 4

; SET DESTINATION REGISTER

; (R2}=177777, (RS5)=000000, CC=0101

;SET V
; (RS)=000000, CC=1001

; (R2)=177777, (RS)=177777,CC=1001




DDGARR.P11
2550 010502
2551 010504
2552 010506
2553 010510
2554 010812
2555
2556 010514
2557 010516
2558 010520
2559 010522
2560 010524
2561 010526
2562 010530
2563 010532
2564 C10S34
2565 010536
2566
2567 010540
2568 010544
2569 010546
2570 010550
2571 010552
2572 010554
2673 010556
2574 giosso
2576
2577 010564
2678 010566
2579 010570
2580 010572
2581 010574
2682 010576
2583
2584 010600
2585 010604
2586 010606
2687 010610
2688 010612
2589
2590 010614
2691 010616
2692 010620
2593 010624
2594 (010626
2595 010630
259 010632
2597 010634
2538
2599 010636

| 2600 010640
2601 010642
2602 010644

., 2603 010646
2604 010650
2605 010654

162245
103402

104400

005442
005115
000277
000250
O4222S
103003
102402
001401
100401
104400

012742

010702
010205
124245
001401
104400
020237
001372

125252

125252

000001

001010

COGRA-R BRSIC 11 FRAMILY INSTRUCTION EXER.

SuBe:

BICZ:

BITZ:

BISCA:

SUBeA:

1%:

MACYLl 27(732)

NO4

c2-SeEP-76 14:39 PAGE S2

(R2)+,~(RS)
SuUBe

SuBe

.44

- (R2)
(RS)
(R2)+, (RS)+
BIC2
BIC2
BIC2
+4
8125252, -(R2)
(R2)+, -{RS)
(RS)+
-(R2),-(RS5)
BITE
BIT2
44

(R2)+, (RS)+
BIS2A

BISZA

.+

#12525¢2,-(R5)
(RS)+
-{R2),-(RS)
.4

(R2)
(R2)+
1, -(R2)
sUB2A
sgean

PC,R2
R2'RS
-(ha) ~(RS)

R2, J¥FRSTAD
18

; (R2)=177777, (R5)=002000, CC=Cl00

; (R2)=000001, (R5)=177776, CC=1001

; (RS)=052525
; (R2)=125252, (R5)=052525, CC=0101

; (R2)=12525¢, (R5)=177777, CC=1001

2)=1727?77
2)=177776, CC=1000

+GET CURREN? PC
MOVE T0
: COMPARE RLL PREVIOUS MEMORY ADDRESSES

; ERROR!
:CHECK FOR LOW LIMIT
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DORA-A BRSIC 1! FAMILY INSTRUCTION EXER. MRCY!! 27:732) 22-SEP-76 :4:39 PRGE 53
DDA, P11
2606 010656 10M00C SCOPE
ezaaeE ;CHECK BINARY BYTE OPS USING ADDRESS MODES 2 & 4.
o609 010660 000402 BR +6 - RESERVE Tuo WORDS
2610 010662 000000 JWORD O : SOURCE DATA
2611 010664 000000 JMORD O :DESTINATION DATA
2612 010666 010703 MOV PC,R3
2613 010670 ST -(R3)
26I4 010672 112743 000200 3 8200, -(R3)
2615 010676 1!2743 000377 MOVB 0377 -(R}) : (R3)2100377
2616 010702 01030M MOV 3,RY
2617 010704 112794 000177 MOVB 0177 -(RY)
2618 010710 112744 0000CC MOVB  80,-{RY) : (R4)=077400
2619 010714 00I401 BEQ .44
aagea? 010716 104400 HLT
2622 010720 152324 BISB  (R3)+, (RY)+ - (R3)=106377, (R4)=077777
2603 010722 100401 8Nl L+
2&2525?‘ DI04 108400 HWT
2626 010726 122324 CMPB  (R3)+, (RY)+
2627 010730 103402 8CS CMPB2
2528 01073% 102001 BvC CMPB2
i 2629 01073 100001 8PL L+
| %3? 010736 104400 CMPB2: HWLT
| 2632 010740 00026}
2633 010742 134394 BITB  =(R3),-(R4)
. 263N 010794 103082 BCC BI782’
P 2635 01074 102401 BVS 81182
P63 010750 DOI401 BEQ L4
 2e37 010752 104400 BITB2: HWLT
asaai % 010754 0OC24M cLZ
. 2640 010756 J443%4 BICB  -(R3),-(RY) : (R3)=100377, (R4)=077400
. 2641 010760 001401 BEG e
. 2542 DI0782 104400 WY
2643 010764 104009 SCOPE
asi 45 s CHECK awm HORD OPS USING ADDRESS MODES 3 8 S. )
. 2646 010766 DOOMOM 28 -RESERVE SPRCE FOR DATA AND ADDRESSES
2647 010770 000000 .uono 0 :CONTAINS RDDRESS OF SOURCE DATR
. 26M8 010772 000000 MORD O :CONTAINS RDDRESS OF DEST DATA
2648 Q10774 000000 JMORD O :CONTAINS SOURCE DATAR
2650 010776 000000 JWORD O :CONTAINS DEST DARTA
2651 011000 01070} 2 MOV PC,R1
2652 011002 010100 MOV RI,RO :SET scope PTR
2653 011004 nz&g CHP -(RQ),-(RO) :ADJUST RO
254 011006 01 MOV RO, RE *RS POINTS 70 DEST DATA
2655 011010 024545 CMP -(RS),-(RS) :SUB 4 FROM RS
2656 011012 010015 MOV RO, (RS) ‘RS POINTS TO RDDRESS OF DEST DATA
2657 guow 010502 MOV RS, R2
2658 011016 010004 MOV RO RY :RY POINTS TO DEST DATA
2659 011320 005740 ST -(R0)
2660 011022 010003 MOV RO, R3 :R3 POINTS TO SOURCE DATA
26b] 0110624 010042 MOV RO, -(R2) :R2 POINTS TO RDDRESS OF SOURCE DRTR




CO5

DD3AR-A BRSIC 11 FRMILY INSTRUCTION EXER. MRCYLL 27(732) 22-SEP-76 14:39 PRGE SH4
DDQRAR. P11

gggg 011026 Q05013 CLR (R3) ;PRESET SCURCE DATA

gob3 01i1030 005014 CLR (R¥) :PRESET DEST DATA

2665 011032 000277 SCC

gggg 811034 00024M CLe )

11036 163235 SUB 3/R2)+,d(RS)+ ;R3)=000000, (R4)=C00000, C7=0100

2668 011040 103402 B8CS SUB3

2669 0110M2 102401 BvS SUB3

26-0 Cl10wN 001401 BEQ e

%;é 01104 104400 SuB3: HWLT

2673 011050 g;gsz 100000 BIS £100000,3-(R2) ; (R3)=100000

2674 011054 00000! ADD 81, 9-(RS) : (R4)=000001

2675 011060 163235 SUB 3(R2)+,3(RG)+  :(R3)=100000, (R4)=100001, CC=1011
2676 011062 103002 BCC SUB3A

2677 011068 102001 BVC SUB3A

2678 011066 100401 BMI .+4

aegg 011070 108400 SUB3A: kLT

2681 011072 0OSHI4 NEG (RY) s (RY)=

2682 011074 (35255 BIT 3-(R2),3-(RS)  :(R3)=100000, (R4)=077777

2683 011076 001401 BEQ .44

2684 011100 104400 HLT

2685 011102 02323 CMP 3(R2)+,3(RS)+

2686 011104 102401 BVS .44

2687 011106 104400 HLT

2688 011110 005152 COM 3-(R2)

2689 011112 000257 cce

2690 011118 063255 #00 3(R2)+,3-(RS)

2691 011116 102001 BVC RDD3

262 011120 100401 BMI L 44

2693 011122 10400 ADD3: HLT

26M 011124 003261 SEC

265 011126 045235 8IC 3-(R2),2(RS)+ ;(R3)=077777, (R4)=100000

26% 011130 103001 BIC3

2697 011132 100401 BMI .44

ggg 011134 108400 BIC3: HLT

2700 01113 005155 coN 3-(RS) - (RY)=077777

2701 011140 023235 CMP (R2)+,3(RS)+  :(R3)=077777, (R4)=077777

2702 011142 001401 BEQ .44

2703 011144 104400 HLT

mz?m 011146 104000 SCOPE

2706 : CHECK BINRRY BYTE OPS USING RDDRESS MODES 3 & 5.

2707 011150 BR 1 -RESERVE SPRCE FOR ADDRESSES 3 DATA
2708 8“13‘3 . KORD 8 ;conm% SS OF SOURCE DATA (EVEN BYTE)
2709 0111 .WORD s CONTA %consEss OF SOURCE DARTA (0DD BYTE)
2710 011156 JMORD O :CONTAINS ADDRESS OF DEST DATA (EVEN BYTE)
2711 011160 JHORD O :CONTAINS ADDRESS OF DEST DATA (0DD BYTE)
2712 011162 JWORD O : CUNTRINS SOURCE DATR

gig 011164 JWORD O : CONTAINS DEST DATA

2715 nm% 18: MOV PC,RO

e71b 0111 cHP -(RN) , ~(RO) ;RO=RODRESS OF DEST DATA

2717 011172 MOV RO, RJ 'R3 - “




DOS

DDQRR-R aasxc 11 FANILY INSTRUCTION EXER. MACYLl 27(732) 22-SEP-76 14:39 PRGE SS
DO@AR. P11

718 0I11?% 010305 MOV R3,RS :RS "

719 011176 43 TST -(R3) 58 2 rnon R3

e gug@ 8622‘*3 MOV no -(R3) ‘R pomrs T0 ADDRESS OF LEST DATA
7ol 011 1 INC R3) 00D BYT

272 011204 010043 MOV no -(R3) sEVEN BYTE

2723 011206 010304 MOV R3 Ry

274 011210 505740 ST -(RO) :RO=ADDRESS OF SOURCE DATA

27es Dl11212 Ol MOV RO, - (RY) :RY POINTS TO RDDRESS OF SOURCE DATA
e7oe 01121M 14 INC (RY) :0DD BYTE

aa;aag 011216 01004 MOV RO, - (RY) :EVEN BYTE

2729 011220 000261 SEC :SET CARRY

2730 011222 012734 177001 MOV 8177001, 3(R4)+

2731 011226 112734 000200 MOVB 8200, 9(R4)+ SOURCE DATA=100001

2732 011232 115433 MOVB  a-(R%) am:m

2733 0l12™ 115433 MOVB  @-(R4).a(R3)¢+ :DEST DATA=000600

2734 01123 103401 BCS L+

273 011240 104400 HLT :ERROR! MOV DOES AFFECT C BIT IN PSW
273% O0lla42 022715 DOOSD0 CMP asoo,mS) CHECK DEST DATA

2737 011246 001401 BEQ .+

2738 011250 104400 HLT -ERROR! INCORRECT RESULT

2739 011262 0243N3 CMP -(R3),-(R3) :POINT RY BACK TO EVEN BYTE

2740 011264 1S3M33 BISB  J(RY)I4,(RI)+

2741 011266 153423 BISB  J(R4)+ @(RI)+ ;DEST DATA=100601

2742 011260 022715 100601 CHP uooaol,msm :CHECK RESULT

2743 011264 001401 BEQ

2794 011266 104400 HLT :ERROR! INCORRECT DEST DATA RFTER BISB
2745 011270 145453 BICB  a-(R4),a3-(R3)

2746 011272 J45453 BICB  3-(RY). a-(R3)

2747 011274 13333 BITB  3(RY)+ J(RI)+

2748 011276 001002 BNE BITB3

2748 011300 136433 BITB  &-(R4),3(R3)+

2750 011302 00100} BNE L+

az-;ssé 011308 104400 BITB3: HLT

2753 011306 123453 CMPB 3(RY)+,3-(R3)

2754 011310 001002 BNE CMPB3

2755 011312 123453 CMPB  J(RY)+,3-(R3)

2756 011314 001401 BEQ L+

2757 011316 104400 CMPB3: HLT

a,I_Se?saq 011320 104000 SCOPE

2760 s CHECK BINARY OPS USING RDDRESS MODE &

2761 011322 000402 B8R +6 -RESERVE TWO LOCRTIONS

2762 011324 000000 SDATA: .WORD O :RESERVED FOR SOURCE DATA

gga 011326 000000 DORTA: .WORD O :RESERVED FOR DESTINATION DATA

2765 011330 013702 001004 MOV acrncronna ;GET RELOCATION FACTOR AND USE RS AN
2766 011334 010205 MOV * INDEX VALUE TO POINT T0 DATA

2767 01133 005065 011326 CLR ooAm(S) PRESET oss INRTION DATR

2768 gxma % 000001 uugew MOV Swga TSINE PUT A 1 BIT INTO EVERY
2769 011350 011324 011326 1IS: 81s a) oonm(si o HER BIT POSITION IN THE DEST-
2770 011356 006362 011324 ASL *INATION RDDRESS (52525)
2771 011362 006362 011324 ASL sgmma)

2772 011366 103370 8CC

2773 011370 022765 052525 011326 CHP 852525, 0DATA(S) ;CHECK RESULT
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011376
011400
011402 17

011410 046562 011326
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.4
:ERROR! INCORRECT RESULT

8-1,.SDATA(2)

DDARYA(S), SOATA(2) :SOURCE DATA=125252

SO&TR(EJ,DDQTQ(S)

i

ERROR! BIT INST FRILED
DDATA(S) : DDATA=125252
sggrn(a1,oonrn(55

;ERROR! CMP INST FARILED
SDRTR(2) ,DDATA(S)
ﬂDgﬁ
RDD6
.+

SDATA(2)
SDATA(2) ,DDATA(S
SUBb

.4Y

ESDRTQ=SESEQ

2377,R0
RO, SDATA(2)
-1 DOATA(S)
ogﬂ‘m(s'),no

;R0=177777 (MOVB %R EXTENDS SIGN)

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

SDRTA(2)
SE&TR(E),DDRTR(S)

SDATA(2)
SgﬁTQ(E),DDﬂTR(S)

SDATA(2),RO
s

;CHECK BINARY BYTE OPS USING RDORESS MODE 6
;NOTE: SDATAB(Z)
:AND SDATRB(3)

AND DDATAB(4) REFERENCE EVEN BYTE OF SOURCE & DEST DATA

e
. AND DDATRB(S) FEFERENCE ODD BYTE OF SOURCE 8 DEST DATA

JSFACTOR, R2 :GET INDEX VALUE

R2, RY sR2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
RY'R3 sNEST 00D BYTE, R3 FOR SOURCE EVEN

Eg R sAND RS FOR DEST 0DD BYTE

:SET CARRY
8125252, SDRTAB (2}




ggggﬁ-ﬂp??SIC 11 FRMILY INSTRUCTION EXER. MRCY1l 27(732)

FOS

22-SEP-76 14:39 PAGE 57

011636 112763 177125 011754 MUVE  8177125,SDATAB(3) - SOURCE DATA = 052652
2831 Suw 016264 011754 011756 MOV SDATRB(2) . DDATAB(Y)
o832 011652 052764 125125 011756 8IS 8125125, 00ATAR(Y) :DEST DATA = 177777
2833 011660 136263 0117549 011754 BITB  SDATAB(2),SDATHB(3)
2834 gue% 001401 BEQ L 44
2835 011670 104400 BITBG: HLT
2337“” 011672 14626% 011754 011756 BICB  SDATAB(2),DDATAB(Y)
2838 011700 103401 BCS L 44
2839 011702 104400 HLT -ERROR MOV,BIS,BIT;BIC DO NOT AFFECT °C’
2840 011704 126364 Oli7S4 0117%6 CMPB  SDRTAB(3),DDATABLY)
2841 011712 001401 BEQ e
gg 011714 104400 HLT
2844 011716 14365 011754 011756 BICB  SDATAB(3),DDATAB(S)
2845 011724 126265 011784 011786 CMPB  SORTAB(2),DORTAB(S)
o84 011732 001<C1 BEQ 4y
2847 011734 104400 HLT
asusia 01173 136564 011756 011756 BITB  DDATAB(S),DDRTAB(Y)
2850 011744 001401 £Q .44
2851 011746 104400 HLT
2852 011750 104000 SCOPE
eas«EE = 011752 0O04% BR UB? :RESERVE TWO WORDS
2855 011754 000000 SDATAB: .WORD O 'RESERVED FOR SOURCE DATA
29572956 011756 000000 DOATAB: .WORD O :RESERVED FOR DEST DATA
2658 : CHECK BINARY WORD OPS USING ARDDRESS MODE ?
2859 :R2=ADDRESS OF SOURCE DATAR, AND R3= ADDRESS OF DEST DATA
2860 011760 000000 8BIN7?: .WORD O -CONTAINS RDDRESS OF SOURCE DATA
2861 011762 000000 DBIN7: .WORD O s CONTRINS ADDRESS OF DEST DATA
2862 011764 000000 JMORD O :CONTAINS SOURCE DATA
ggga 011766 000GO0 WCRD O :CONTAINS DEST DATA
C
2865 011770 010700 UB?: MOV PC,RD
2866 011772 024040 cMP -(R0),-(RD)
2867 011774 010002 MOV RO, R2
2868 011776 024242 CMP -(R2),~(R2)
2869 012000 010612 MOV RO, (R2)
2870 012002 010203 MOV R2.R3
2871 012004 0240M3 cMP -(R0), -(R3)
2872 012006 010013 MOV RO, (RY)
aem“3 012010 000261 SEC
2875 012012 012777 100N00 177740 MOV 100000, 9SBIN? ;SOURCE DATA = 100000
2876 012020 017777 177734 177734 MOV JSBIN?,Q0BIN?  ;DEST DATA = 100000
2877 012026 103001 BCC MOV?
2878 01203C 100401 BM] L 4+Y
2879 (012032 104400 MOV7: HLT
2880 0120M 006377 177727 ASL 303IN? :DEST DATA = 000000
2881 012040 102001 BVC .44
2882 Q12042 Q01401 BEQ e
%3 012044 104400 HLT
2685 012046 027777 177706 177706 CMP JSBIN7,30BIN?  ; (R2)=100000, (R3)=000000
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2886 012054 103402 BCS CHP?

2887 012056 102401 BVS CMP7

2888 012060 10040! BM] .44

S% 012062 104400 CMP7:  HLT

2891 012064 167777 177670 177670 sUB 3SBIN?,30BIN?  ;’R2)=100000, (R3)=100000
2832 012072 103003 8CC SU8?

2833 012074 102002 BVC cUB?

28N Ol og&u EQ SUB7

283 012100 100401 NI S44

28% 012102 104400 SUB?: HLT

2838 012104 006277 177650 ASR 2SBIN? (R2)=140000

2839 815110 067777 177694 177644 ADD 2SBIN7,3DBIN?  ; (R2)=140000, (R3)=040000
2900 012116 103003 BCC ADD?

2901 012120 102002 BVC ADD?

2902 012122 001401 BEQ ADD?

2903 012124 100001 BPL it

mm 012126 104400 ADD7: HLT

2906 012130 ON47777 177624 177624 BIC JSBIN?,3DBIN?  ; (R2)=140000, (R3)=000000
2907 01213 001401 BEQ .44

mm 012140 104400 HLT

2910 DI2142 057777 177612 177612 BIS JSBIN?,3DBIN?  ; (R2)=140000, (R3)=140000
2911 012150 100401 BMI .44

aegig 012152 104400 HLT

2914 012154 027777 177600 177600 CHP JSBIN?, QDEIN?

2915 Dizib2 00140} BEQ .+

2916 012164 104400 HLT

g% 012166 104000 SCOPE

2919 ;SOME MISCELLANEOUS OPERATION INVOLVING THE PC

2920 'NOTE : none OF THESE OPERATIONS SHOULD RFFECT THE FC
2921 012170 CLR RO

2922 012172 005067 000072 CLR 1§

2823 012176 010707 MOV PC,PC

2924 012200 120707 CHPB  PC.PC

2925 012202 030707 BIT PC.PC

2926 012204 060007 RDD RO, PC

2927 012206 105707 1STB PC’

s% gxgm AGC PC

12212 G2l CMP (RO),PC

2930 012218 131007 BITE  (RO)PC

2931 012216 062707 000000 ADD 80 Pt

2932 012222 023707 001004 CMP act ACTOR, PC

2935 012226 133707 00100M BITB  Q$FACTOR.PC

2934 012232 000240 NOP

2935 s THE MEXT TWO INSTRUCTION CAUSE THE PROGRAM TO JUMP TO THE UNRELOCATED
2936 :CODE AND TO RETURN ON THE FOLLOWING INST (IF THE CODE 1S RELOCATED)
2937 012239 163707 00100M SUB S8FACTOR, PC - JUMPS 7O UNRELOCATED CODE
2938 012240 063707 001004 RDD d8FACTOR. PC : RETURNS

2939 Qjoowd 24 NOP

2340 D0l224e 02460 CMP -(SP),PC




HOS

DNRAR-R BASIC 11 FAMILY INSTRLCTION EXER. MACY1! 27(732) 22-SEF-76 14:39 PAGE 59
DOGRAR. P
2941 012250 0?7 BITB  (SP)+,PC
2942 (l2s5e 625 0? 000012 CMP 1§,p¢’
23 fs le ER s
5945 815325 1 95 .+4 BRANCH OVER 1%
246 012270 18: 0
23335 012272 104000 SCOPE
eN9 012274 010702 MOV PC, R
2950 012278 702 000Ci2 ADD 812,R2
2951 012302 012707 001132 MOV sRELOC, PC co RELOCHTE PROGRAM CODE
2952 012306 000240 NOP ROGRAM RETURNS HERE+2
gggg 1111111111111 LAST ADDRESS OF cbne TO BE RELOCRTED 11f11111111l
2955
2956 eeaaaaeaea 22 FIRST ADDRESS TO BE RELOCATED 222222222
2957 012310 010700 REL2: +GET PC
2958 012312 005740 -(k ) RO CONTRINS THE ADDRESS OF REL2
2959 012314 0:0037 001010 MOV RO, 98FRSTAD : SAVE
2960 012320 010700 MOV PC,RU *GET CURRENT PC
2361 012322 162700 012322 SUB "RO :SUBTRACT RELOCATION FACTOR
29%2 012326 010037 00100M MOV RO JSFACTOR :SAVE RELOCATION FACTOR
29%63 01233 010701 MOV PC.R] SET NEW mwem
2964 : CHECK BINARY BYTE OPS USING ADDRESS MODE
2965 012334 000406 BR BINB? :RESER vs spnce FOR ADORESSES & DATA
2%6b 01233 000000 SBINB7: .WORD O :CONTRINS ADDRESS OF SOURCE EVEN BYTE
2967 01230 000000 CWORD O :CONTRINS RDDRESS OF SOURCE ODO BYTE
2968 012342 000000 CWORD O :CONTAINS RDDRESS OF DEST EVEN BYTE
239 0123v4 000000 .WORD O :CONTAINS ADDRESS OF oesr 00D BYTE
2970 012346 000000 DBINB?: .WORD O conrnxus SOURCE DATA
5335 012350 000000 .WORD O :CONTAINS DEST DRTR
2973 012352 010700 BINB7: MOV PC,RO
2974 012354 CHP -(RO) ,=(RD) R0 = ADDRESS OF DEST DATA
2975 012356 010060 177772 MOV RO, -6{RO) :LORD ADDRES OF DEST EVEN BYTE DATA
2976 012362 010060 177774 MOV RO -4(RO)
2977 Dl123eb 005260 177774 INC -4!Rr0) :LORD RDDRESS OF DEST ODD BYTE DATA
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DDGRAR.P11

G R

HEsHEEE
LM L Wu—0O

8

3021

18375
012400
Ola40N

012504
012510
0leSi4
012S2M
012526
012536
012540
0125

01255¢
012556

812278
bl
012604
b

o000
[y g
HOR
BO‘N

INSTRUCTION EXER.

172770
1772772
177772

00CC02
1727774
177776

001004

177777
000377

012336
012346

012346
012346
012336

012336

012336
012346
012346
177400

012336
000200

012346
012346

012336

105

MACY1l 27(732) 22-SEP-?6 14:39 PAGE &0

87 -(RO) : RO=ADDRESS OF gogacs DATA
ggg 58”%?58?’ :LOAD ADDAESS OF SOURCE EVEN BYTE DATA
INC -6!RD) :LOAD ADDRESS OF SOURCE 0DD BYTE DRTA
CLR R2 :SET INDEX REGISTERS
MOV %2,R3 : 9SBINB? (2); 9SBINB7(3) REFERENCE EVEN 8
MOV 8-4, Ry :0D0 BYTE SOURCE DATA; 2DBINBZ(Y):a08INB7(S)
MOV #-2,RS 'REFERENCE DEST EVENS’ 0DD BYTE DAtA
CLR (RO)+ -PRESET SOURCE DATA
CLR (RO) ' PRESET DEST DATA
MOV J8FACTOR, -(SP) :GET RELOCATION FACTOR
ADD (SP),R2 :AND ADD TO INDEX VALUES
ADD (SP) R3
ADD (SP) ' RY
ADD (SP)4,RS
012336 MOVB  #-1,3SBINB?(3) ;SRC DATA = 177400
012336 BITB  #37%,3SBINB?(2) :CHECK THAT EVEN BYTE WAS NOT RFFECTED
BEQ LY :BY MOVB INSTRUCTION
HLT
012346 BISB  aSBINB?(3),30BINB7(Y4)
éESB agexnarcq) :CHECK THAT BIS SET ALL BITS
HLT )
DECB  aDBINB7(5) :DEST DATR = 177400
INC SDBINB7(Y) :DEST DATA = 177401
012346 CMPB  QSBINB7(3),JDBINB?(5)
BEQ .4
HLT
012346 BICB  SBINB7(3),3DBINB?(S)
BEQ .44
HLT
CLRB  @SBINB7(3) -SRC DATA = 000000
: THIS ROUTINE SETS ALL BITS IN THE SOURCE ODD BYTE BY BISING A BIT FROM
:THE DEST EVEN BYTE INTO THE SOURCE 00D BYTE
012336 BIS7: BISB  SDBINB7{M),dSBINB?(3)
ROLB  @0BINB?(4)
BCC B1S?7
012336 ggg aiz7qoo,asaxnerta) s CHECK RESULT
HLY )
SWAB  9SBINB7(2) :SRC DATA = 000377
012346 MOVB  $200,80BINB7(S) ;DEST DRTR = 100000
012336 BIC?: BICB  2DBINB?(S),3SBINB7(2)
RORB  90BINB?(5)
BCC BIC?7
15T 3SBINB?(2)
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001401
104400
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012702
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012706
012737
012737
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0C000!

013000
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000004

000004
000004
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177775
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000017 000002

000500
000006 000004
000012 0000.0

QORERR:

MACYL1! 27(732)

JOS
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.4
3&’55 :LORD R2 WITH 00D #
.44 :RESERVE SPACE FOR A WORD

0 sWILL CONTAIN AN ODD ADDRESS

(R3)+ :STEP R3 TO POINT TO WORD ABOVE

R3, (R3)

(RY) :AND MAKE 0DD

$18 J8ERRVEC  :SET ODD RDORESS 8 RESERVED INSTRUCTION
JSFACTOR, 98ERRVEL

S8ERRVEC, 9#RESVEC 70 TRAP T9 1S BELOW

:SET ALL CC’S
R2, (R2)

R2, (R2)+
-(R2)
(R2)

(R2)
(R2)+,R2
-(R2),Re
&-(R2),Re
S(R2)+
J(R3)+,R2
d(R3)+
J(R3)+
d-(R3J?
J.+1,Re
d.-1

2s

82, (SP)
$17,2(SP)

sNOTE: MAY BL RESERVED

; RDJUST RETURN PC
;SET CONDITION CODES ON RETURN

$STKPTR, SP .RESET STRCK PTR
$ERRVEC2, S¥ERRVEC
SRESVEC+2 . asRESVEC
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010700
062700
000277
000110
000402
000250
006775

103003
102002
001001
100001
104400

005002
010703
000401

005723

104400

010703
000401
000000

MACYLl 27(732)

MOV
RDD
SCC
JHP
BR

; CHECK JMP INSTRUCTIONS

PC, RO
212,R0O

(ROQ)
.+b

KOS

22-SEP-76 14:39 PAGE 62

;SET RgDRESS FOR JMP INST
:SET CC’S

; JMP INST JUMPS HERE

:ERROR! INCORRECT CC’S RFTER JMP

;SET INDICATOR

;RESERVE WORD FOR JMP ADDRESS
:CONTRINS ADDRESS FOR JMP INST

; (R3) IS JMP ADDRESS

; JUMP TO ADDRESS CONTRINED IN R3
; COMPLEMENT INDICATOR

; CHECK INDICATOR

; CHECK RUTG-INC R3

; SET INDICATOR
:SET UP JMP REGISTER
;SET UP CHECK REGISTER

; COMPLEMENT INDICATOR

(R4)+, (RY)+

(R4)+’

;R4=JMP ADDRESS

-(RY) ‘USE R4 RS ADDRESS
R2 :CHECK INDICATOR
JMPY
(RO)+, (RO)+
REQRQ :CHECK AUTO-DEC R4
PC,R3
L+ :RESERVE WORD FOR JMP ADDRESS
0 s CONTAINS JUMP ADDRESS
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18T (R3)+
MOV R3, (R3)
ADD 816, (R3)+
MOV R3 RO
ER
28: coM RE
B8R 4§
33: IMp 3-(R3)
43: INC R2
BNE IMPS
ST -(RD)
CMP RO, R3
BEQ L+
IJMPS:  HLT
BR 2%
18: CoM R2
BR 33
2%: IMP 18
33: INC R2
BEQ 44
IMPE:  HLT
MOV $1$, 78
ADD I¥FACTOR, 73
B8R 2%
18: COM R2
BR 3§
2%: IMP 378
78: LWORD O
33: INC R
BEQ i
IMP7: HLT
SCOPE
cuscx JSR INSTRUCTIONS
JSRTST a Fncron,ns
nov
ADD Rs,ha
SCC
cLV
JSR RS, (R2)
18: 15T R2
BNE JSR1
CMP J#FACTOR, RS
BNE JSR1
BR JSRIA
2%: RTS RS
38: BCC JSR1
BVS JSR1
BNE JSR1
BPL JSR1
CLR R2
MOV 8IS RY
ADD (SP) Ry
CMP R4, RS

;LORD CHECK REGISTER

;JUMP TO 2§ VIA 1§ ABOVE
:CHECK INDICATOR

; CHECK AUTO-DEC R3

; COMPLEMENT INDICATOR

;SET UP JMP RDDRESS
;ADD_RELOCATION FACTOR
G0 TO JMP_ 37§ INST

: COMPLEMENT INDICATOR
;G0 TO CHECK ROUTINE
;JMP_TO 1§ ABOVE VIA 7§
:CONTAINS JMP_RDDRESS
:CHECK INDICATOR

;GET RELOCATION FACTOR
:FORM DEST ADRS

:ADD RELOCATION FACTOR
:PRESET CC'S

;GO _TO 3§ VIR Re

sCHECK INDICATOR

:R2_SHOULD=0

:CHECK THAT RTS RS RESTORED RS

;EXIT TO SCOPE
tRETURN_FROM SUBROUTINE
s CHECK THAT JSR DID NOT

;AFFECT CC'S

;CLEAR INDICATOR
sGET UNRELOCATED RETURN ADDRESS
:ADD RELOCATION FACTOR (OLD RS)

sCHECK THAT OLD RS WAS PLACED ON THE
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DDGRRA.

Pil

3402
3404

3406
3ule
414

FRRRRER RS

AR
8RE

001765
104400

013704
005000
012705
060405
010502
01271S
060415

000401
000000

001004
013434

013452

013440

001004

013516

177770

JSRI:

JSRIA:

1%:

4%
£%:

JSR3:
JSR3A:

Ve
"] )

4s:

JSRY:

JSRYA:
19:
e3:

MOS

MRCY!l 27(732) 22-SEP-76 14:39 PAGE BY

BEQ 23 ;STACK 8 THAT NEW RS CONTAINS RETURN PC
HLT *ERROR! ABOVE

MOV JBFACTOR, R4 :GET RELOCATION FACTOR

CLR RO :SET INDICATOR

MOV 1§ RS

ADD R4, RS .SET UP JSR DEFERRED ADRS
MOV RS.R2

MOV #5$ . (RS)

ADD RY, LRS) s (R5)=DEST ADRS

BR 2% :RESERVE WORD FOR ADDRESS
.WORD O : CONTAINS DEST ADRS FOR JSR
ISR R4, 3(RS)+ :JSR TO 53 VIA 1§ ABOVE

INC RO s CHECK INDICATOR

BNE JSR3

BR JSR3A

CoM RO s COMPLEMENT INDICATOR

RTS Y sRETURN FROM SUBROUTINE

MOV 3%, R3 *GET UNRELOCATED RETURN ADDRESS
ADD (sP3,R3 :ADD RELOCATION FACTOR (OLD R¥)
CMP R3,R3

BNE JSR3

ST (R2)+

CHP R2, RS : CHECK AUTO-INC RS

BEQ 4§ :G0 TO RTS

HLT :ERROR ABOVE

MOV JsFACTOR, RY

MOV RY, RS

MOV PC,R3

BR 28

BR 4§

CMP (R3)+, (RI)+

SCC

TSR RY, -(R3) G0 TO 2§

HLT

BR JSRYA

BCC JSRY

BVC JSRY

BNE JSRY

BPL JSRY

MOV 38, R2 :GET UNRELOCATED RETURN ADDRESS
ADD (sP},R2 :ADD RELOCATION FACTOR (OLD RY)
CMP R2,RY s CHECK THAT CALCULATED RETURN
BNE JSRY sPC = NEW RY

1T (RY)+

RTS RY

HLT

BR 2%

BR 35

MOV PC,RO

TSR PC’ 1§

BM] JSRER

HLT
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DDQRAA.PLL
3258 013570
3259 013572
3260 D13574
3261 81 576
3262 U013e00
3263 013602
3264 013504
3265
3266
3267 013t06
3268 013614
2269 013622
3270 013624
327! 013632
3272 013634
3273 013636
3274 013640
3275 013642
3276 D13644
3277 013646
2278 013650
3279 013652
3280 013654
3281 013656
3282 013660
3283 013662
3284 013664
3285 013672
3286 012676
3287
3288
3289 013700
3290 013704
3281 013712
329¢ 013720
3293 013722
3294 013730
2295 013732
3296 01373%
3297 01373
3298 013740
3299 013742
3300 013744
3301 013746
3302 013750
3303 013752
3304 013754
3308 013756
3306 013760
3307 013762
3308 013764
3309 013766
3310 013770
3311 013772
3312 013774
3313 013776

022020
020016
001401
604400

00270
000207
104000

012737
063737
000261
013737

100411
000242

013640
001004

177776

000022
000022

000030
013740
001004

177776

000020
000020

000022

000020

000030
000030

000032

3%

JSRER:
s CHECK IOT TRAP
MOV

I1071:

I0T1A:

JOT1B:

NOS

MACYll 27(732) &22-SEP-76 14:39 PAGE 65

SCOPE

RDD
SEC
MoV
(LR
10T
B

C
SCOPE

(RO3+, (RO)+
RO, (SP) s CHECK THAT RETURN ADDRESS IS ON THE
4+ s STACK
sSET N
PC

(AND ROLB/ASLB)
#1071, JsIOTVEC

JsFACTOR, 3810 vEC -ADD gtkgcnrxon FACTOR

:SET
28PSW, I$IOTVEC+2 :RETAIN CURRENT PSW ON TRAP

RO :PRESET RO

I0TIA

RO :ROTATE RO

-2 sUNTIL V'SETS (R0=200)

RO -SHIFT SHOULD SET CRRRY

10TiB

10718

10T18

qu :RO SHOULD =0

| - ERROR! ROL/ASL rnxLeo ro SET CC'S PROPERLY
$I0TVEC+2, I8IOTVEC “RESTORE IOT

SIOTVEC+HE :VECTOR

; CHECK EMT TRAP SEQUENCE
MOV

EMT]:

MOV
ADD

SEV
MoV \

+SEZ!SEC
E

3$EMTVEC,-(SP)  ;SAVE SCOPE PTR
$EMT1 J8EMTVEC :SET EMT TRAP VECTOR

WFACTOR auenrveCSET y :ADD RELOCATION FACTOR
d8PSW, ILEMTVEC+2' :RETAIN CURRENT PSW ON TRAP

; TRAP T0 EHTI

EMTIC 160 TO EMTIC

‘ERROR! INCORRECT CC’S RE_SET ON RETURN
EMT18 :7V* SHOULD’VE SET ON E*,
RO :R0=000377, CC’ 5=1001
RO s R0=000000, CC’ 6=0101
RO :R0=000200, €’ §=1010
EMT1B
EMTIB
RO ;R0=000200, CC’ S=1010
EMT1B
EMT1B

: CLEAR 'V’

:AND SET 'C’
RO tR0=000177, CC’ 5=0011
EMTIB
EMTIB

: CLEAR 'V’
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MACYIL 27.73¢:

BO6
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INB RO :R0=00020C, €' S5=1011
BcC EMTIB

BVC EMT1B

BPL EMT1B

CLV «CLEAR 'V’

RSRB RO :SHIFT RO UNTIL V' CLERRS
BVS =2

BR .4

He T : ERROR!

RTI EX1T WITH RO=000377
AOCB RO :R0=000000

8CC ENMTID

BNE EMTID

15T RO

MOV (SP)+, J8EMTVEC ;RESTCRE SCOPE PTR
%Sps JSEMTVECH?

TR?P_Ig§TRUCTXON TRAP SEQUENCE

R T=] INE HLT
MOV 33TRAPVEC, 3810TVEC -SET JOT (HLT) TRAP VECTOR
MOV 8TRAP|, a8 tRAPVEC :SET TRAP VECTOR

% asmcrbn.aormge . :R0D RELOCATION FACTOR

MOV 38PSH, I8 TRAPVEC+2 :RETAIN CURRENT PSW ON TRAP
SEC :SET CARRY

MOVB  PC,RO

SEZ sSET 2 BIT

TRAP :TRAP 1O TRAPI

BCS L 44

HLT

BEG 4

HLT

BR TRAP1C -

?J_’% e N BIT GOT SET ON TSAP

ROD 4, R0

CMP8 RO’ (SP) :CHECK LOW BYTE OF RETURN PC ON
BEQ L +4 - STRCK

HLT

CHPB  -(SP),-(SP)

BIT (5P) 4. (SP)+

RTI :RETURN TO INST FOLLOWING TRAP (1$)
MOV J10TVE" , S8 TRAPVEC sRESTORE TRAP (HLT) TRAP VECTOR
MOV $PRTYY JATRAPVEC+2

MOV s10TVEL+2, 38I0TVEC

CLR JsI0TVEC+S

SCOPE

HLT=TRAP sRESTORE HLT TO A TRAP INST

MOV PC,R2

RDD 812, R2

MOV sRELOC, PC :GO RELOCATE PROGRAM CODE




COb

BOGRAR-R BASIC 11 FANILY INSTRUCTION EXER. MACYil 27(732) 22-SEP-76 14:39 PAGE &7
DDORRA.PLI

REHRERERYSS

g

€a)

R R R P R

SENSRIS

o
g
~

:

;

:

o
35

g
Flay

o000
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REDREBooNrnzon—o

:

:PROGRAM RETURNS HERE+2
EEEEEEEEEEEEE LAST ADDRESS OF CUDE TO BE RELOCATED 2222222222

MOV PC,RI ;SET SCOPE PTR

:THE BELOW ROUTINE RSCERTAINS WHICH CP 8 CP OPTIONS THE PRCGRAM IS RUN-
:NING ON_AND SETS RN INDICATOR IN OPT.CP RCCORDINGLY.

164554 CPCHK:  TST ICNT cnecx IF PASS 0 :
BNE REL3 NOT EXECUTE ROUTINE IF NOT PASS O
000002 00C008 MOV 8RT], JSERRVEC+2 SET UP ERROR TRAP TO RETURN
000003 ggg e3,RD
177772 ST JPIRG :R0=3 IF 11/45
ggg RO :RO=2 IF 11-40
177777 ggga 3595“" :RO=1 IF 11/20
177700 CLR 177700 -R0=0 IF 11/0S
ASL RO :SHIFT INDICATOR
MOV RO, (PC)+ ;ser CP INDICATOR
OPT.CP: .MORD 0 CONTAINS OPTION 8 CP INDICATORS
:EVEN BYTE: 0=11/0S, 3211/20.4=11/40, 621145
000 BYTE: 200=MEM' MGMT nb:s 40=11/45 FLORTING POINT
000006 3s: ¢LR JSERRVEC+2 st'rons bn TRAP TO HALT ON TRRP
000012 CLR SIRESVEC+2
177762 000004 &.n;a 22[5”"“ -BRANCH If 11/05 OR 11/20
164714 fn.sfrssr PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RORS
HALT
- 3333333333333 FIRST ADDRESS T0 BE RELOCATED 333333333
REL3: PC.RO ; GET PC
18T -(RD) RO CONTAINS THE ADDRESS OF REL3
001010 MOV RO, 98FRSTAD s SAVE
MOV PC. RO :GET CURRENT PC
014334 SUB 8. RO :SUBTRACT RELOCATION FACTOR
001004 MOV RO, 3#FACTOR : SAVE RsLocmon rncron
MOV PC.RI1 :SET NEW SCOPE P
- CHECK STACK OVERFLOW
177776 000306 OVFLM: MOV 21PSK, 78 :SAVE STATUS IN 7§ BELOW
177776 CLR S3PSU :SET KERNEL MODE
MOV PC,-(SP) PUSH CURRENT PC ONTO STACK
000136 R00 s28-.(5p) nooaess OF 2§ BELOW
000004 MOV (SP) , 9SERRVEC ser RROR VECTOR
000340 000006 MOV mo.aam&ua :SET PRIORITY LEVEL 7 ON TRAP
000074 ADD 8418-28 (SP)  :FORM RDDRESS OF 41§ BELOW
000020 MOV (SP)+,akIOTVEC :SET 10T TRAP VECTOR TO 41§
000340 MOV 8340, -(SP)
000022 MOV (SP; 98T0TVEC+2 ;SET PRIORITY LEVEL 7 ON IOT TRAP
MOV C,-{sP) PUSH CURRENT PC ONTO THE STRK
000006 RDD %6, (SP) RDD OFFSET 10 INST FOLLOWING RTI
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3N2b
a7
28
3429
40
J43l
KK
3433
MM
3435
Kk
437

3438
3439

{

SRR R e R

01442t

Q14430
Q14434
014436

FhEsSEtitd

Pt Pt Pt Pt Putt Prust Pt Pt Pt Prnst P Prustd P Prmn

0000000000000

i

| el
o

:

X

;

000002

:

o0
SR

2
3

000376

177776
000002

000S0N

000001

000014

177776

MACY!l 27(732}

Ril

MOV
MOV
MOV

8376,R3
R3, (R3)
R3 SP

22-SEP-76 14:39 PAGE &8

:SET PRIORITY LEVEL 7,CLEAR 'T' BIT
‘AND EXECUTE FOLLOWING INST NEXT

;LOAD 376 INTO ADDRESS 376
tSET STACK PTR AT BOUNDARY

: THE BELOW INSTRUCTIONS SHOULD NOT CRUSE AN OVERFLOW TRAP
187 (SP) ; BECRU

014270

00C144

000134 11S:
128:
108:

os:

- THE BEL
STACK P
000004  38:

4s:

40S:

cMP
CMPB
BLT
BEQ
MOV
BR
MOV
BR
MOV
315
CLR
8IS
BR

MOV
MOV
HLT

RTI
RTS

(SP), -2(SP)
82, JkOPT.CP
124

118

814,518

108

834,518

os’

1
(SP)+,8-(SP)
-(SP), 'Q(SP)
q(SP)
8(5P),d(SP)+
33

-ERROR SERVICE ROUTINE
MOV (SP no

(6P)+'R2

sSTKPIR, SP

SE TST 1S A NON MODIFYING INC®
S0 1S COMPRRE
s CHECK IF 11/20 OR 11,08
sBRANCH If 11/40 OR 11/45
sBRANCH IF 11720
s CHANGE CHECK WORD IN S1$ IF 11/0S

; CHANGE CHECK WORD IN 51§ IF 11/,20

; BECRUSE OF ADDRESS MODE 5
:BECAUSE OF RDORESS MODE 7

: BECAUSE DEST ADDRESS IS > 376

: BI.CAUSE OF ADDRESS MODE 3

;BRANCH OVER NON KERNEL MODE TESTS

; SAVE ggHOF INSTRUCTION THRT TRAPPED

:SAVE

:SET STACK PTR

:ERROR! AN INSTRUCTION THAT WRS NOT
:SUPPESED TO TRAP_TRAPPED

:RO CONTAINS PC, R2 CONTAINS PSW

&S EXIT TEST
RUC cuous WILL cause A STACK OVERFLOW

Sgigai ,8ERRVEC ;SET ERROR VECTOR TO 4§

uRE

RO’

(SP)
R2

(5P)+

R2
PC,-(SP)
R2

R2

PC, 408
R2

SP,-2(SP)
S$

PC

;SET STACK PTR AT 376

;SETS BIT O IN RO
s SHIFT INDICRTOR BIT
:5£75 BIT 1 IN RO

;SETS BIT 2 IN RO
;SETS BIT 3 INRQ

;SETS BIT 4 IN RO
;NOTE: "11/0S HITHOUT ECO & KD11R-0000S
:DOES NOT SET BIT

;SETS BIT & IN RD

; PROGRAM HéLL TRss HERE ON PVERFLOH TRRP

sSET APPROPRIATE BIT IN RO
:RETURN FROM TRAP
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001114

014270

014271

000018

MOV
RTI

EO0B
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#IOTVEC+2,asI0TVEC

-CHECK THAT ABOVE INSRUCTIONS DID TRAP
&s. MOV 8STK :SET STACK PTR
50§:  CMP (pc)+ Ré :EACH INSTRUCTION szr A BIT IN RO
61§: .WORD O : CONTRINS CHECK WORD
BEQ 6S tRO= 77 IF 40 OR 45,14 IF 0S,34 IF 20
TSTB  @#0PT.CP :CHECK IF 11/0S
BNE sgs BRANCH IF NOT AN 11/0S
CMP 834, R0 *USE ECO KD11R- oooos CHECK WORD
BEQ 3
Y4 ¥ HLY
'EXIT ROUTINE
gs: MOV $KPTR, SP SET KERNEL STACK PTR
MOV (PC)+.-(SP) P%Hmc%ummsmm
78: LMORD 0 : CONTRINS SAVED PSW
MOV PC,-(SP) 'PUSH CURRENT PC ONTO STACK
3?? 86, (5P) ADD OFFSET
MOV 8STKPTR, SP .SET STACK PTR
MOV 8ERRVEC2, 3sERRVEC
SCOPE
. CHECK THAT ALL RESERVED msmucnons TRAP (TO LOCATION 10)
RESTRP: MOV ca acscopso ;LINIT TO TWO ITERATIONS
MOV :SET SCOPE POINTER
MOV sst :GET ADDRESS OR RESERVED INSTRUCTION TABLE
ADD whcron R2
CMPB  #4,980PT.CP :RDJUST TRBLE ADDRESS IF 1120, 11/0S
BLE 11$ ss-11/qs {140 TRBLE, 68=11/05
118 noga :Es.gibpr CP+1 11720 rgskfxqs F POINT IS AVAIL
: + .
B&a +8 En'ﬁm IF NOT AV Ei?nn&f
CLR :SET TABLE TERMINATOR AT GROUP 7
MOV a# asgssvcc :SET RESERVED INSTRUCTION TRAP
ADD AC ved
18: MOV (R2)+,R3’ :GET FIRST nssznvso INSTRUCTION
BEQ 78 0 TERMINATES THE TABLE
MOV (R2)+ R4 :GET Lnsr RESERVED INSTRUCTION IN GROUP
gg: MOV R3, (P) E*E$H EEVEEDINSTR cr¥?
: .WORD O INSTRUC
HLT : ERROR! msmucnou IN R3
HLT : (28) ABOVE FAILED TO CAUSE R
5‘}57 oS *RESERVED INSTRUCTION TRAP
4§: MOV 8418, (SP) s ADJUST RETURN PC
ADD JeFALTOR, (SP)  ;T0 RETURN ro 41§
RTI RETURN 70 41§
41§:  CMP R3, R4 HAS GROUP OF RESERVED INSTRUCTIONS
BEQ X ezsn EXECUTED
INC R3 : INCREMENT THIS RESERVED INSTRUCTION
R NEXT ONE AND EXECU

8 2s 10 TE
; TRBLE OF 11,40,11/45 RESERVED IﬁSTRUCTIONS (0 TERHINRTES THE TABLE)
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00 Pl

015040
015042

012

015050

OO0 0O0OO0O0O00OCO0O0000 OO0 0O0000000
[t et wi e ast e unt urp et urpund wof e ast uet o—.—o—.—go—»—-r—.—.—
§ 533&:&@355

uuinuinTicnuiyiunuTun

P RRIRREZRERERE

oomn i
AASE RRPKFS

2 B85

00000 00000000 O00000

Puts Prutt Pt Pt P s Pt Yot Pt Pt Poe Poet Pume Pt Pant Pt Pt Pt Pt

K
K

00077
R0e?
007000

007777
975040
076777
106400
108477
106700
107777
170000

é?????
000006

0
00COl2 000010 7§: MOV

177772 000152 #sucnx MOV

000006

000016
177776

014270
016636

014270

170000
000001

FOB

MACY1l 27(732) 22-SEP-76 14:39 PAGE 70

5§: Vi : GROUP 1

?7 ; [[]

559 ;GROUP 2

7000 : GROUP 3

7777 s ¥

75040 : GROUP 4

76777 s

106400 :GROUP S

106477 s

106700 :GROUP &

107777 ;"
cos: 170000 ; GROYP 7 FLOATING POINT

677777 INSTRUCTIONS

'0 TERMINATES THE RBLE

- TABLE OF 11,05, 11,20 RESERVED INSTRUCTIONS (0 TERMINATES THE TABLE)
6s: 6 ;GROYP 1

210 : GROUP 2

23?7 N

6400 : GROUP 3

7777 s 3

70000 'GROUP 4

77777 poos

106400 :GROLP §

107777 ; -

120000 s GROUP 6

177777

'0 TERMINATES THE TABLE

oV SRESVEC+2, JsRESVEC -RESTORE RESERVED TRAP TO HALT AT 12

cchsE gr-m ALL BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AND
J8PSW, 38 SAVE STATUS

CLR J8rSuW CLERR MODE BITS IN PSW

CLR -(SP) :ROUTINE 10 CLEAR

MOV PC,-(SP) :STATUS WORD (PSW)

ROD 86, (SP)

RTI :CLEAR PSW 8 EXECUTE FOLLOWING INST

MOV J8TBITVEC+2, -(SP)

MOV 8PS, RY ;LORD RODRESS OF PSW INTO RM

CLN
157 (RY) 'CHECK THAT PSW WAS CLEARED
BEQ .+

HLT ; ERROR! PSH FAILED TO CLERR
MOVB J80PT.CP RO sGET CP_TYPE
MOV PSWBIT(0}, RO :GET BIT MASK FOR TEST RO=THOSE BITS IN
: THE PSW_WHICH CAN BE SET/CLERRED.
TST J80PT.CP s CHECK IF MEM MGMT IS AVAILABLE
BPL 108 :BRANCH_IF NOT_AVAILABLE
8IS $170000,R0 1SET BITS 15-12 IF MEM NGMT
10S: MOV 81,Re iR2 = T BIT
: R2,R0 CHECK IF BIT CAN BE SET/CLEARRED




DOGRR-R BRSIC 11 FRMILY INSTRUCTION EXER.
ODGRAR. P11

A

BERRER B
[VolooRaNTls VoW I NI V] ¥ um ]

RARBRERARE

15234

15236
015242
0l

KRR

2

AAA

O 0000000000000 O0O00000D000
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000300
000006

000377

177777
000377
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BEQ 28
CLR INTBITVEC+E
Eéé 55;'20 :CHECK IF TEST WILL SET 'T’ BIT
MOV ORTI, QNTBITVECH2; ssr RTI INTO RETURN
CLR (RY) CLERR PSW
BIS RE (nq) ser R2 INTO PSW
MOV (R4) . R3 'GET BIT
SEE Ra né :CHECK THAT BIT WAS SET IN PSW
HLT :ERROR! BIT IN R2 FAILED TO SET IN PSW
L2 :CLEAR 2 BIT
8IC R2, (RY) ,LLERR BIT IN Psu
MOV (R4),R3 +GET PSW RESUL
BEQ 2% 'BRANCH 1F BIC naovs CLERRED BIT IN PSW
HLT ERROR' BIT IN R2 FRILED TO CLERR IN PSW
28: ASL R2 :SHIFT TEST BIT
BCC 18 :BRANCH IF ALL BITS NOT TESTED
CLR (RY) :CLEAR STATUS
MOV (SP)+,38TBITVEC+2 -RESTORE T BIT RETURN
MOV (PC)+.-(SP) :PUSH ORIGINAL svnrus ON STACK
33: .WORD O :CONTRINS ORIGINAL PSW
MOV PC,-1SP) :SET RETURN PC
ADD 86, (SP)
RTI :RETURN
4S: SCOPE
MOV J8PSUK, RY :SAVE PSW IN R4
MOV RY, -(4P) :PUSH RY ONTO STRCK
MOVB 8300, (SP) se PRIORITY LEVEL & AND
MOV PC, -(SP) :CLEAR 'T® BIT AND EXECUTE
39? 86, (SP) : INSTRUCTION FOLLOWING RTI
. CHECK THAT ALL BITS IN THE CURRE T STACK PTR CAN BE SET/CLEARED
EHKSP: ggc SP,R3 :SAVE STACK PTR
MOVB  #377,5P :SET STACK PTR =
18: ROR P nornrs 0 BIT THFOUGH ALL BIT
BCS 1§ :BIT POSITIONS
égg g: :SHOULD INCREMENT SP T0 O
MOV P,R ggvs RROR STRCK PTR
MOV 3.5 T sYack PYR FOR TRAP
HLT : ERROR!
28: MOV R3,SP :RESTORE ORIGINAL STACK PTR
. CHECK BYTE OPERATIONS USING THE STACK
SPCHK: MOV SP, RO :SAVE STACK PTR
MOV RO.R3
CLR -(R3)
MOVE  8-1,-(SP) : (SP) = 377
gng 0%77 (R3) :CHECK THAT ONLY EVEN BYTE WRS ARFFECTED
CMP R3,5P : CHECK AUTO-DEC
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3650 015430 00140! BEQ .44

332% 015432 104400 18: HLT

3653 0IS43M 10522¢ INGB  (SP)+

3654 015436 005723 1ST (R3)+ s CHECK RESULT

3655 015440 001002 BNE 2$

%56 015442 020006 CMP RO, SP : CHECK AUTO-INC

3657 015448 001401 BEO .44

:ﬁg 015446 104400 23 HLT

3660 015450 005i43 com -(R3) : (R3)=177777

2661 015+52 149613 BICB  -(SP),(R3)

3662 0I5454 022713 177400 CMP 8177400, (R3)  ;CHECK RESULT

3163 015460 001002 BNE 33

3664 015462 CMP SP,R3

3665 015464 001401 BEQ C+4

33&&9 015466 104400 33: HLT

3668 015470 132627 000377 BITB  (SP)+,#377

3669 015474 001002 BNE 4§

3670 015476 020600 CMP SP,RO

3671 015500 001401 BEQ -+

%?7% 015502 104400 4ys: HLT

3674 015504 Q1274 000001 MOV ¢l,-(SP)

3675 015510 062706 000002 ADD 82 SP

3676 O0IS5IN 012702 177401 MOV 8177401 ,R2

3677 015520 12024€ CMPB  R2,-(SP}

%78 015522 00100M BNE c$

3679 015824 122602 CMPB  (5P)+,R2

3680 015526 001002 BNE c§

3681 015530 020006 CMP RO, SP

3382 015532 00140] 5EQ L+

3683 015534 104400 5§ HLT

3684 015536 010446 MOV RY4, -(SP) -RESTORE ORIGINAL PSW TO STACK
3685 015580 010746 MOV PC, -(SP)

3686 015542 062716 000006 ADD 86, (SP)

2687 015546 000002 RTI

3688 015550 104000 SCOPE

%90 -CHECK THAT °*C’ BIT SETS/CLEARS PROPERLY

369] 015552 012727 177776 £BIT: MOV 8177776, (PCJ+  ;LOAD CONSTANT

3692 015556 000000 is: LMORD O

3693 015560 010700 MOV PC,RO :GET CURRENT PC

%N 015562 162700 000004 SUB 84’ RO :POINT RO TO 1S ABOVE
3695 015566 005520 28: ADC (RO)+ * ADD 'c' BIT TO 1§ RBOVE
%% 015570 ASL -(RO) ‘SHIFT 1§

3697 015572 102375 BvVC 28 ‘UNTIL 'V’ BIT SETS
3698 015574 022767 077776 177754 CMP 8077776, 18 s CHECK RESULT

3699 (015602 001401 BEQ e

3700 01S60M 104400 HLY ;ERROR! INCORRECT RESULT IN 1S ABOVE
3701 : RO=RODRESS OF DATA
3703 : CHECK THAT CONDITION CODES ARE ssr PROPERLY WHEN A NUMBER (CURRENT PC)
3704 :AND THAT NUMBER +1 ARE COMPARED, AND VICE VERSA.
3705 015606 010700 EMPN: MOV PC,RO :GET CURRENT PC
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3706
3707
3708
3709
3710
3711
3712
3713
3714

e
GERREEEEE

OO000O0000000

ooooooo
nininininini
A

010902
005202

000277
000251

020002
103003
102402
001401
10040}
104400

000277
120200
103403
102402
001401
100001
104400
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MoV RO, RZ

INC R2’

SCC

+CLC!'CLN

cMP RO,Re

BCC 18

BvS i3

BEQ 18

BMI .44
18: HLT

5CC

CMPB R2,R0

BCS c¥

BvS 23

BEQ c$

BPL .44
es: HLT

06

c2-SEP-76 14:39 PRGE 73

;SAVE IN R2
iMAKE R2 = RO+1

;CLEAR C & N BITS

:COMPARE 8 WITH 41

:CARRY BIT SHOULD SET

:V BIT SHOULD CLEAR

:Z BIT SHOULD CLEAR

:N BIT SHOULD SET

;ERROR! COMPARE # WITH #+1 FAILED T0
:SET CONDITION CODES IN PSW CORRECTLY

;SET CONDITION CODES IN PSW

COHPQRE 841 WITH &

BIT SHOULD CLEAR

BIT SHOULD CLEAR

BIT SHOULD CLEAR

BIT SHOLD CLEAR

RROR' COMPARE #+]1 WITH & FAILED TO SET
; CONDITION CODES IN PSW CORRECTLY

OMZN(O

;24 NOP (e40) ‘NSTRUCTIONL FOLLOH THESE NOPS MAY

:BE CHANGED TO TEST CODE 1

THE NEED RRISES. THE TEST CODE_SHOULD

s BE POSIT%gN INDEPENDENT nm SHOULD RUN WHEN RELOCARTED BY THE PROGRAM.

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

SCOPE

MOV
RDD
MOV

PC,R2
812,R2
onetoc PC

GO RELOCATE PROGRAM CODE
PROGRAM_RETURNS

NOP HERE +2
; 3333333333333 LAST ADORESS OF CODE TO BE RELOCATED 33333333333




JOb

DDGRR-A BRSIC 11 SAMILY INSTRUCTION EXER. MACY1]l 27(732) @22-SEP-76 14:39 PAGE 74
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3762

3763 -CHECK TTY INTERRUPT.

3764 015750 00S037 00100 tTYCHK: CLR a rncron

3765 015754 010701 MOV

766 015756 032737 000100 177564 BIT nxbo J8TPS +CHECK IF TTY IS RERDY

3767 01576M 001374 BNE -6
3768 015766 012737 016042 0000BY MOV 38, J8TPVEC :SET TTY INTERRUPT VECTOR
3769 015774 012737 000200 000066 MOV 8200, J8TPVEC+2 :PRIORITY LEVEL 4 ON INTERRUPT
3770 016002 012767 016100 0COCEY MOV sNULLS, MSG :ADDRESS OF MESSRGE TO BE TYPPEL
3771 016010 1177237 000060 177566 MOVB ansc 241PB s TYPE FIRST CHRRACTER OF MESSAGE
3772 016016 105737 177564 1578 c 1P5
2773 016022 100375 BPL
3774 016024 006237 17756 ASR aans :SET 1E BIT IN TTY CSR REG

3775 016030 000001 WAIT :WAIT FOR FIRST INTERRUPT
3776 016032 000NN BR Kl
3777 016034 006337 17756N4 28: ASL a8TPS :CLEAR IE BIT
3778 016040 RTI
%m 016042 122777 000012 000024 38: CMPB 812, aMSG :BRANCH IF CHAR IS NOT «LF»
3781 016050 001004 BNE 4§
3782 016052 004767 163154 JSR PC, .PRINT -PRINT MESSARGE BEGINING AT FOLLOWING ADRS
3783 016056 001760 SCRLF
3784 016060 0004 BR 5
3785 016062 117737 000006 177566 N§: MOVB  @MSG,3sTPB . TYPE CHARACTER
3786 016070 001761 BEQ s :BRANCH IF TERMINATOR
3787 016072 005227 c§: INC (PC)+ ‘GET MSG TO NEXT CHAR ADDRESS
3788 016074 000000 MSG: LWMORD O + CONTRINS ADDRESS OF CHAR TO BE TYPED
3789 016076 RTI : RETURN
3790 016100 02001S 000015 NULLS: .RSCIZ <15>(4D><15)
3791 .EVEN
:ROUTINE TO TURN ON KW1l-L LINE CLOCK IF AVAILABLE

3794 016104 012737 000002 000006 KWll: MOV $RT1, J8ERRVEC+2 :SET UP DIRECT RTI ON TRAP
379 01bll2 012737 0le24e 000100 MOV 84S JSLKVEC :LORD INTERRUPT VECTOR
37% 016120 012737 000300 000102 MOV $300, ISLKVEC+2 :SET PRIORITY LEVEL 6 ON INT.
3797 016126 000262 SEV :SET TIME OUT INDICATOR
3798 016130 052737 000100 177546 BIS 8100, J8LKS :SET INTERRUPT ENABLE
3799 016136 102446 BvVS c$ :SKIP PRIORITY ARBITRATION TEST
ggg? 'BELOW IF NO KWll-L
3802 :ROUTINE TO CHECK PRIORITY ARBITRATION LOGIC

3803 :THE BELOW TEST WILL INMIBIT INTERRUPTS ON LEVEL & AND RBOVE (LOCKING
3804 :0UT THE LINE CLOCK) AND THEN SET UP THE TTY TO INTERRUPT. NEXT THE
3805 pnxon%rv LEVEL WILL BE SET TO O ALLOWING INTERRUPTS IN WHICH CASE
gggg !THE LINE CLOCK (AT LEVEL &) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4).
3808 016140 132737 000020 177776 BITB 20, 34PSW :CHECK IF 'T' BIT IS SET

3809 0iel4k 001042 BNE c$ :D0 NOT DO TEST IF SET

3810 O0Ieis0 112737 000300 177776 MOVB  #300, d8PSW :SET PRIORITY LEVEL = A

3811 016156 013727 030064 MOV J8TPVEC, (PC)+ :SAVE TTY INTERRUPT VECTOR
3812 01elee 0O00OD 18: _WORD O :CONTRINS CURRENT TTY VECTOR
3613 016l6M 105737 177564 1578 acTPs :CHECK IF RERDY

3814 815170 100375 8PL :WAIT FOR TTY 10 BECOME RERDY
3815 016172 012737 Olb2le 000064 MOV oes JRTPVEC *SET NEW VECTOR

38i6 016200 005227 INC (PCl+ :STALL WAITING FOR LINE CLOCK
3817 01202 000000 JWORD O :70 BE READY
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3818 016204
3819 C16d12
3820 016216
3821
3822 016220
3823 016222
3824 0160
3825 016236
3836 0lbade
3827
3828 016246
2829 016252
3830
3831 016254
3832
3833 016260
383N 016262
383 016270
383% 016272
3837 016276
3838 016300
3833
3840 016306
3841 016310
3842 016314
3843 016320
3844 016302
3845 016306

016330
3847
3848 016334
3843 0IEN2
3850 01634
3851 016350
3852 016352
3853 016356
3854 016362
3855 016365
3955 016372
3857 016379
3858 016376
3853 01640
3860 CIEYI2
3861 016420
3862 0IEY2E
3863 016432
3864 016436
3865 01644
3866 OIEH4Y4E
3867 01642
3868 0I64SE
3869 016460
3870 016MEM
3871 016470
3872 (016476

016502

012737
105037
104400

000415
16737
12737

105037

0ig?16

00S267
000002

005037

032716

0lec2e 000109

177776

177734
016246
177776
016254

162524

0000Cs

000082
000234
000100
1377%
016330
000600
000100
177570
lee4ee
162746

001700
001716

001706

000062
162322

016632
000016
000040
016626
000020

00006M
000100

000242

ielabe

177564

016074

162334

001122

c3:
: BEFORE
33:

4ys:

END:
ENDIL:
48:

cs:

18:

c3:

KO6
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MOV 3%, J8LKVEC :SET LINE CLOCK VECTOR
CLRE  JsPSu +SET PRIORITY LEVE. O

HLT 'FRROR! EITHER TTY INTERRUPTED
gss LINE CLOCK OR BOTH FRILED TO' INTERRUPT

cs ;EX%T ;EST
MOV 18, 8TPVEC tRESTORE TTY VECTOR
MOV 848, QsLKVEC :SET LINE CLOCK VECTOR

CLRB  asPiu :RESTORE PRIORITY LEVEL O
MOV 855, (SP) *SET RETURN ADDRESS 70 5§ BELCMW
INC TICKS s INCREMENT TICK COUNT
RTI : RETURN
CLR JSERRVEC+2 :RESTORE ERROR TRAP TO HALT AT &
NOP
MOV ¥50. , TEMPI
RESET
DEC TEMPI
BNE 4§
BIT #5W06, SWR :00_YOU WANT TO HALT ON
:END OF PRSS?
BEQ 5§
JSR PC,EOPHLT
CLR asPSu :CLEAR MODE BITS IN PSW
CLR -(5P) :CLEAR PSW
MOV 2.46,-(SP)
RTI .GO TO NEXT INST WITH PSW=0

*SET KERNEL STACK PTR (NOT APPLICRBLE

MOV #KPTR, SP
;FOR 11,20,11/05 CP’S)

BIT #2100, 38TPS :CHECK IF OUTPUT DEVICE IS BUSY

BNE .-b : 1S AVRILABLE

TSTB  JuSWR :DELETE END OF PASS TYPE QUT IF SW7=0
BPL 18 *BRANCH IF SW? 1S DOWN

MOV ICNT,R2 :GET PASS COUNT
JSR PC, $FORMD :GO TO FORMAT ROUTINE

MOV 8DIGITS+2,R2  ;GET ASCII VALUES

MOV 8PASSES,R3 *AND MOVE THEM INTO MESSAGE

MOV (R2)+, (R3)+

MOV (R)+. (RI)+

MOV 8PASCAT,J8MSG  ;PASS MESSAGE RDRS TO TELETYPE SERVICE
BIS 100, astPS :SET IE BIT

MOV sPOWN, asPFVEC  ;ENABLE POMER FRIL TRAP

MOV :g:g,ﬁcprvec+a sPRIORITY 7 ON POWER FAI.

INC
MOVE  OPT.CP,RO :GET CP TYPE

CMP PRSTABIRO), ICNT ;CHECK IF END OF TEST
BNE 2 IBRANCH IF NOT AT END

DONE
MOV éCNT,RE ;GET PRSS COUNT

2
BIC CPPRSS(0),R2 ;LIMIT PASS COUNT TO 0-6
J81b ;CLERR T BIT TRAP RDORESS
MOV 840, J8SCOPEF+2 ;SET ITERATION COUNT = 40
MOV PsWtAB(2), (SPY ;PUSH NEXT PASS PSW_ON STACK
BIT 820, (SP) ;WILL 'T* BIT BE SET ON NEXT PRSS?
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DDGAAR. P11
4 0 3 RANCH IF NGT
38;3 812??3 8?§ 89 000002 001122 ﬁﬁv u§ JSCOPEF+2 E ?rsintzgn COUNT = 2 FOR 'T' BIT
016516 016737 000006 000016 MOV RT*I chs EE AL 53T TRAP 18 RETBRH VIA 16
38?? 016524 Ole74e 002244 33: MOV sSTAART2, - (SP) SART PROGRAM AT STA
3878 016530 000002 RTi1: RTI :RESTART PROGRAM AT START2 WITH NEW PSi
3879 : 'FROM TRBLE BELOW) NOTE: THE RTI IS
ggg? s CHANGED TO AN RTT IF NOT AN 11/0S,11/20
3882 018532 000000 TEMPl: .WORD O
ggga -ROUTINE 7O SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE ABOVE 28K
3885 016534 032737 000100 177564 DONE: BIT %100, 8TPS :WAIT FOR TTY QUTPUT TG FINISH
3886 016542 001374 SNE DONE
3887 016544 105737 177564 75TB  a8TPS :WAIT FOR LAST CHARACTER TO BE PRINTED
3888 016550 100375 BPL . =4
3889 016552 005027 CLR (PC)+
3890 016554 000000 1§: JWORD O
3891 016556 00S267 177772 2%: INC 1§ :DELAY WAITING FOR TELETYPE TQ FINISH
3832 016562 001375 BNE 2§ :TYPING CHARACTER BEFORE ISSUING RESET
3833 018564 000005 RESET
389 016566 105737 177570 TSTB 2SR
3895 016572 100003 BPL 33
3896 016574 0ON767 162432 JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
3897 016600 016766 ENDMSG
3898 016602 013702 000042 33: MOV 3842, k2 :CHECK DDP/ACT11 MONITOR HOOK
3899 016606 001405 BEQ DONE |
3300 016610 000005 RESET
3301 Ol6bl2 004712 LOGICAL: JSR PC, (R2) :GO TO DDP/ACTI1 MONITOR VIA 42
3902 016614 000240 NOP
3903 D0l6616 000240 NOP
3904 016620 000240 NOP
gggg 016622 000137 002240 DONEl: JMP 24START3 :RESTART PROGRAM
3907 : THE BELOW TRBLE REPRESENTS THE 'NEW’ PSW SET BY THE PROGRAM ON
3908 :SUCCESSIVE PASSES.
3909 :NOTE THE BELOW TRBLE MAY BE MODIFIED TO CAUSE THE PROGRAM TO RUN
2910 'UNDER USER DEF INED PRRAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER
911 FOR EXAMPLE TO CRUSE THE PROGRAM TO RUN uxruour SETTING THE 'T’ BIT
3312 YIN ALL PASSES PATCH OUT THE 'T' BIT IN THE TABLE.
3913 016626 00OCO0 ASWTARB: 000000 :ALL 11 FAMILY CP’S
ggig 016630 000020 000020
3916 : THE BELOW TABLE IS THE ’BIT MASK® USED TO DETERMINE THE INDEX VALUE
3917 'NEEDED TO SET THE *NEW' PSW.
3918 016632 177774 EPPASS: 177774 ;11/08
%3%3 016634 177774 177774 :11720
3921 - THE BELOW TABLE REPRESENTS THOSE BITS IN THE CP WHICH CAN BE SET/CLEARED
3922 016636 000377 PSWBIT: 000377 +11/05
ggga 016640 000377 000377 211720
3925 - THE BELOMW TRBLE CONTRINS THE # or PASSES REQUIRED TO COMPLETE TEST
3926 016642 000002 PASTAB: .WORD 11/08
gggg 0ie644 000002 - WORD a 211720

s MESSAGES
2329 O0Oleb4s 005015 047514 02017 ﬁSGl: .ASCIZ («15)<12>'LOW LIMIT?’
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3930 016654 O44SI4 0O44SLIS 037524

3931 0166be 000

3932 016663 110 043511 020110 MSGe:
3933 016670 O44S14 044515 03752M

3934 016E76 000

3935 016677 01S 0S20i2 044S10 ILLTEST:.
3936 016704 020123 0Q425e4 0S2123

3937 016712 044440 0S3116 046101

3538 016720 Q42111 043040 0OS1117

3939 016726 030440 027461 030064

3940 016734 030455 027461 032464

2941 016742 0S0040 042514 0S1S01

3342 016750 020105 0S2522 020116

3943 016756 O41S04 045521 006503

3944 016764 000012

35S 016766 00S01S 042040 0SOS04 ENDMSG:
3946 016774 040501 042040 L47117

3947 017002 000105

3348

3949 174

3350 017400 00C200 SAVPC:
3951 017402 000000 SAVPS:
3952 017404 000000 SAVIC:

3953 ooooe!

MRCY1! 27(732)

.RSCIZ

RSCIZ

.RSCIZ

.=017400
.WORD O
.WORD 0
.WORD 0
.END

MB6:

22-SEP-76 14:39 PAGE 77

"HIGH LIMIT?’

(15)¢12>'THIS TEST INVALID FOR 11/40-11/45 PLERSE RUN DCGKC'’ ¢1S»< 2>

«15>¢12>' DDGARA DONE’
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RDCB2 004600 1476 14784

ADCBS 005410 1705 1707%

ADCB6 006076 1858 1859 18614

ADCB? 006724 2086 2067 2088 2070w
ADCO  DO2SHO 887 888 889 891w
ADC1 003414 1110 1111 1112 1lids
ADC2  0O44iD 1408 1410w

ADCS  00S216 1632 1633  lA3SH

ADCH 005706 1803 1804 1806

RDC?  00BRC 2030 2031  2033s

RDD0 07412 2231 2232 2233 22358
ADCI 007616 2303 2304  230es

ADDIA 010042 2386 2387 2388 23908
ARDDIB 010060 2335 23% 23988

ADD2 010446 2532 9533 2535k

ADD3  D1l122 2691  2b33s

ADDG  D114eM 2788 2763 2791

ADD? 012126 2300 2901 2902 2904
ASLBI 003756 1292  [243  [245#

ASLBIA 004202 1329 1330 1332

ASLB3  0OS4O0 1699 1700  170zw

ASLBY  DONZ04 153  ISI4 1515  1517#
ASLBE  0OBDED 1850 1851 1852  1BS4x
ASLB? 007022 2098 2093 2101

ASLD 002662 93] 932 933 934 936
RSL1 003570 1173 1724 1475 11778
RSL3 005132 1601 1602 1609

ASLY 004502 1990 I44I  I492  1444a
ASLe  DOSESE 1791 1792 1794

ASL?  DOB4H6 1977 1978 19808

ASRB1  0OH40S2 1278 12808

ASRBIA 004066 1284 1285 12878

ASRB2  OON6S0 1498 1493  iSols

ASRB2A 004666 1506 1s07 1509

ASRBS 005340 1680 1681 1683

ASRBE 006176 1890 1831  1893s

ASRB? 007040 2105 2106 21084

RSP0 002710 945 @46 947 949
SRl 00345k 1130 1131 1i32 1039
ASR2  DD4424 1414 1415 14174

ASR3  0OS1Ie 1595 15974

AS 005540 1753 1754 17568

ASR7  00BS02 1991 1992  1934s

BELL 001763 637 7208

BICBl 010234 2456 2457 24594

BICBIA 010256 2467 24708

BICO 007324 2202 2203 2204 2206
BICI 007740 2349 2350 23524

BIC2 010536 25hi  25b2 2563  2565H
BIC3 0111 269 26388

BIC? 012604 30308 3032

BINB? 012352 2965 29738 i
BINl 010414 2493 P02 2505 2508 2511 Z514 2517 25228
BiSB1 010222 24s] 2453

BIS 007302 2133  218% 219

BISOA 007360 2220 22224
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ChI RN

ol -l =g —4
NUs-epepuope

eedvaloclor oslasloeleelrelentealroloalvoleg)
T Te T Tw st urt Tt turtariyr
nLw
woun

8368
O3 {3
(1] 'i—l,ll 1]

CRISS REFERENCE TRBLE -- USER SYMBOLS

2343 234y
c545 25478
259 2S80
32208 3022
o448 2446
2634 b3S
2’48 2751
28358

2320 232!
4348

4338 463

4328 -
287¢ 257

4364

4358

3982

384s

3¢Sls

Bil 8l2
823 824
831 B32
839 840
846 847
36298

8586 859
243S 24378
o627 2628
2754 27578
37058
2156 2157
F-reg ) 22498
311 e3l2
356 357
2539 2S40
2886 2887
1269 1270
1335 1326
1467 1468
1670 16728
1871 1872
2073 207y
878 879
1180 1181
1622 16248
1371 23738
17947 1748
20 9. 00
/

= o
28618 2876#
27638 2767%
2808 e8l2
2831% 2832
1285 1256
1307 1308

clybs
258es
c44Se
cb3’s

23238

25758

3003+
2880
2763+

2837%
12584
13108

814

g27s
83Ss
850¢

Bbl

21608

23158
23608

B8l

3007#
288S
€773

e840

BO7

MRCYL! 27(732: @&2-SEP-?6 [4:33 PAGE 80

81S 816 817 819s

Bbas

693

3008 3009 3013 3020  3021#
c89ls 2899% 2906% 2910% 2914
e 2778  278lx @782  2787%

284de 2845 2849 28568

3028+
27+

3030
2801+

3031+
2802

280S#
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DDA, P11 CROSS REFERENCE TRBLE -- USEP SYMBOLS

DECB2  DQY716 1520 1521 15238

DECES  0OS4a6 1788 17308 .

DECBER 006230 1902 1903 1904 1906w

DECE? 007006 2092 2093  20%e

DECO  DO2E02 94 905 906 907  909s

DECI D033 1103 11058

CIA - oo 1201 12038

DECE 1431 1432 1434s

DECS 005150 1608 1609 1610 16128

DEC6 005672 1797 1798 1800w

DEC7  DOEHEN 1984 1985  1987%

DIGITS 001676 632 665 666 675 681 691  70Bs 3854

DIGTAS 001666 BY4 7048

DISPLA= 177570 4218 7%#

DONE 016534 3866 38858 3886

DONELl 016622 3899 33058

ENTVEC= 000030 4Ols 797% 3289 3290 3291 3293% 3330%  3331#

ENT1 013740 3290 32988

ENTIB 014020 398 3302 3303 3306 3307 331! 3312 3315 3316 3317 33228

EMTIC  0140eM 2% 33248

ENTID 014036 336 336 3329

END 016260 38138

ENOMSG 016766 3|37 39458

ENDL _ 016262 38348

EOPHLT 000250 481s 384l

ERROR 001412 6Ses

ERRPC 001723 673 7138

ERRPCO 001735 689 7158

ERRVEC= 000004 3948 So3# 5308 7708 771e  794s 304Gk 3046 3047  3087% 3379 3393%  3418#
3419 3953 3505¢ 3794¢  383l#

FACTOR 001004 Syis 559 581 684 686  BO7¢ 1818  1942¢ 2785 2823 2932 2933 297
2338 k2 23 4 AN e W 25 R38BT 1MW Mo
312 3631 376N

FORXOR 000740 o3s 647

FPEVEC= D002 4068

FRSTRD 001010 G458 676  BOME  1939% 260N  2959%  3MO7#

FRSTME 001012 Cyps  SB4  779%  7B86%

GSTST 003174 10488

T = 10400 W28 S 819 82?7 B3  gy2  BS0 83 673 883 @3l 900 909
91§ 327 9% 942 943 956  9%6M 986 99 1006 1013 1020 1029
1046 1080 1098 110§ 111 112l 11@7 119 1041 1149 1186 164 1169
1177 1183 1191 1188 1203 1281 1287 1233 1239 124 1281 1258 1265
1272 1280 1267 1281 le38 1303 1310 1317 1323 1327 (3% 138 1342
198 1351 1368 1373 1380 1387 1393 1398 G2 INI0 1417 19N 1428
{434 1438 1944 [948 1951 1970 1874 1478 1486 149 IS0l  1S09  1S17
1623 1529 1535 150 1598 1551 1S5 1563  ISe6 1584 1591 1597  16QM
1612 168 1624 1629 1636 1642 1648 1672 1676 1683 1688 1% 1702
707 1714 1718 17e9 1790 AW 170 IR U7 1772 77 i7ee 17
1800 1806 1810 1BI3 1827 1832 1838 1847 1854  1B6l 1868 167 1881
1837 1693 1893 1906 1911 1917 1923 196§ 1972 1980 1987 1994 2002
2009 20j5 2022 2026 2033 2038 2095 2062 2070 2075 2083 2089 2095
2101 2108 214 2l2l 2le8 2137 2148 21SI  2le0 2168  2i83 2188  21%
2206 2214 2222 c2o5 2235 220 293 2258  poeM eeed 2273 2279
2306 2315 o3o3 9332 233 oMb 2352 %0 2371 2378 2383 @ 2398
2403 o426 2437 o448 o453 2459  e4bM o470  @he2 2535 @542 @547 2554
2565 2575 @582 2588 53 633 o620 264 2630 2637  26M2 2671 2679
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£744

geB? 2693 2698 2703 2735 e
eg4e ¢
3
3

=2
8
8

2684
e791
2896
3?55
3297
3528
3820
S388 _6&2 663 793 7% 3377 3852 3862%  3B86M 3867
1224
1555
1686
1845
1836
2086
913
1145
1627

)¢

ILLTES D0O16677 3935

INCB1 003720 1225 12278

INCB2 00S0l2 1556 1557 1559

INCB3 D0S3SO 16888

INCBE  0060MZ 18478

INCBER 006212 1897 18998

INCB? 006772 20898

INCO 002622 914 915 916 9i8s
INCL 003S10 1146 11847 11498

INC3 00S20N 16298

INCY DOM 342 1384 1385 13878

INCE DOS634 1782 1783 1784 17868

INC? 006632 2036 20388

I0TVEC= 000020 3998 3267% 3268% 3270 3284% 3285  333k6x 3360 3362% 3363 3421® 3423 3483
(1) §1 013640 3267 32748

IOTIR 013%4b 3273 2778 )

I0TIB Di36bke 3278 3279 3280 3c83s

Pl 013066 3101 3102 3103 310Ss

JHP3 013136 3121 )Y |

InPY 013174 3137 31418

JMPS 013240 31585 3159

JHPH 013260 31678

7 013316 31788

JSRTST (13322 3182s

JSR1 013404 3189 3191 3194 3195 319% 3197 32038
JSRIR 013406 3192 32058

JSR3 013472 3216 3223 32278

JSR3A QOIMN7M 2217 32298

JSRY 013550 3239 3240 3244 3242 3246 32498
JORYA 013552 3238 32528

JSR6A 013604 3256 32648

KPTR = 000600 Y78 S07 767 3498 3846
Kiil 016104 3776 37948

LKS = 17754 4Yiys 3798

LKVEC = 000100 YOus 3795%  379%* 3818% 3824+
LOGICA 016612 461 39018

LPB = 177516 4yo3s

LPS = 177514 HE;I

LSTMEM 002154 537 7778 7768% 791%

MveEC = 000250 407s

MOVvBl 0i0l42 2420 42l a4ee 2423 24echs
MOVD 007134 2134 213 21378

nmovoR 007164 2149 51358

MOV1 010026 239; 3834

MOV7 012032 c8 28798

MSG 016074 3770% 3771 3780 3785 37888 38SB#
MSG1 016646 783 39298
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Pl
NSGe 016663 788 3932
N = 000010 3878
NEGB1I 003770 1248 1249
NEGBY  O0N7Me 1832 15833
NEGBS 146 1878 1879
NEGB? 7054 celll elle
NEGD 002642 923 924
NEGI 003634 1.95 1196
NEG2 004364 1396 13988
NEGS 005162 1615 1616
NEGH 00S 1760 1761
NEG? 006540 2006 2007
NULL = 000000 628t
NALLS 016100 3770 37908
Dles3e 30388
OPT.CP 014270 339308 33%
OVFLM 014346 J4i4s
PRSCNT 001706 668 7108
PRSSES 001716 6b5# bbb*
PRSTAB 016642 3864 39268
PC =7000007 3738 465 #
blos b20#*
b744# 676%
802 B80S
1736 1928
2293 c410
oS8 2929
29 2951
3255  3263#%
346 471+
3691 3693
389%% 3901#*
POIMN 000610 S01s S0S
PFAIL  0006SH 513 Sl6s
PFVEC = 000024 4008 SOl #
PIRQ = 177772 4yi2s 3382
PIRVEC= 000240 4058
PRTYY = 000200 3918 336!
PRTYS = 000300 3908
PRYY? = 000340 3893
PSH = 177776 4i0s 33 Y
3574+ |
PSIBIT 0156636 3587 39228
PSKCHK 015140 35738
PSHTRB 016bch 3872 3913s
PUP 000620 S01 S0Ss
RECD 001766 7268 784
RELOC 001132 5748 1930
RELRI 001006 c43s G58*
RELOD 002306 80cs
RELL 006316 18374
RELZ 012310 29578
RELS 014322 3378 3397
RESTRP 014710 35098
RESVEC= 000010 3958 3047%
RETPC 001230 83+ 599s

12518
1535
18818
2ll4s
925
11988
16188
1762
2009s

3435

3858
7128

Yob#

S59%

34058
3088#%

MRCY1l 27(73¢2)

CROSS REFERENCE TRBLE -- USER SYMBOLS

9278
17648
3491 3513
3855

467#% 4784%
b3l#* b4B»
680# 687#
10S1%  10S3%
1937 1940
5§99 eble

3l 2932
2960 2963
3367 3369%
3488 3499
3756 3758%
3860% 36861
104 1063%
380 3810#%
3369 3758
3394%  3519#

07
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3516 3586
485% 496
649 6SY#
b88# 6S0#

1065% 1089

o

2933 533;1

2973 3039

3373 3389+

3501 3510

3765 3782%

1068 3270

3819%  3B2S#

3520%  3S68%

3589

3863

3340

3385

2414

3415+

3573
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DDRRAAR.PLI CROSS R -- USER SYMBOL

T R N

SR

ROLBS 006162 1884 1885 18874

ROLB6A 006256 1914 1915 19174

ROLB7 007072 ellg 2119  2lals

ROLO 002674 939 M0 428

ROL 1 003430 1117 1118 1119 liels

ROLIR  0O344e ligy 1125 11278

ROLI  Q0S23e 1639 1640  le42s

ROLY  OO4NMO 142l 1422 14e4s

ROLE 00SS10 1740 1741 1742 17448

ROL? 006650 20d2 2043 20458

RORBL 004020 1262 1263 12658

RORBIR 004110 1295 1296 12988

RORBY  OOMb16 1482 1483 1484 14868

RORBS  0OS366 1692 1693 1694 16364

RORBE 006114 1865 1866 18684

RORB? 006756 2080 208l c083s

RORO 002560 895 896 897 898 300#

ROR1 003360 10% 109 10388

RORIR  OO3M72 1137 1138 1139 11418

ROR2 004326 1377 1378 13808

RORS  0OSI1OM 1588 1589 1591s

RORE  00Se00 1768 1769 1770 1772%

ROR7 006522 1999 2000 20028

RTI! 016530 3876 38784

RO =%000000 3668 S76# S77 S89 S90 592 595 602 603 606 609 637#%
726 730% 731% 732 741 N2 749% 753 761# 770% 773 775%
BOc# 803 BOM 805+# 806+ 807 B57# 867 g77% 886# 89Y4# 03
2o 930#* 938+ P44k 952 o8 959%  368% 970 971 983 991 #
G944 938 1002 1057 10S8 1069 1074 1459% 1460 1462%  1S576% 1578
1660% 1663 1664%  166S 1666%  1736% 1737 1811 1817% 1818% 1937% 1938
1940%  1941%  19M2 1S51% 1952 1953 1954#% 1955 19S56% 1957 1958 1359#%
2049  2050% 2051 2052% 2133% 2139 2141 2leg 2192 2198 2201 2208
g2l2 2216 2219 2236% 2237 2238  gZ2M2¥ 2243% 2244 2245 2 2247 2652+
2654 2656 2658 2658 2660 cbbl c7iS% 2716 2717 2720 2722 2724
27e7 2799 2800 c802% 2815 cBbS# 2866 2867 2869 2871 872 2321+
2329 2930 2957% 2958 2959 29%0* 2961% 2362 2973% 2974  2975% 2976#
2978  2979% 2980% 2981#% 2989% 2990 3093% 3094* 3096  3J113% 3115% 3122
3129% 3138 3139 3149% 3156 3157 3206% 3215% 3218% 32S4* 3258 3259
3274% 3277 3281 3299% 3300% 330i% 330S% 3310% 3314% 3319% 3324% 3327
3352% 3353 3380% 3383% 3386%# 3388% 3389  340S* 3406 2 3407  3408%  3409#
3450%  4be®  3478% 3488 3493 3586% 3587% 3591% 3593 J643% 3644 3656
3681 3633% 3694% 3635x 36k  3I705#% 3706 3710 3719 3863 386M

Rl =7000001 3674 S29# 831 557 558 S70% b3k BYi®  pHI 7b2%  B808% 1050
1059 1078 1083%  1943% 20S3% 26S1® 2652 2963 3373%  34lle  3510%  3765#

R10  =2000000 3748

R1l  =7000001 3758

Rig =%000002 3768

R13  =4000003 3778

Ri4  =700000M 3788

R1S  =%000005 3798

R2  =%000002 Jegs 578 e80 K] Sgyx  S8S S89x 582 897 634 63S* 639
bE 9% 670 78%#  £B8o# 683 6B # 763% 9714 972# 973 982 999+
1004* 1032 1033% 1034 1036% 1037% 1039 1059 1060 1076 1089%  1090%
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e HEG {8 g MERE A MBS 1l Mol

1561 1564 1656% 1657 1658 1659 1661 1662 1663%
1674 1685% 1698% 1704% 1716% 1726% 1727% 1928%  1929%

56 o7
R3  =%000003 3698  580% 590 b33  b63b%  BMO% qui 139;! 973%

R4 =7%000004 3708 578%  579%  585% 587 = 765% g75%  976%

3533 3581% 3583 3599% 3600% 3601 3606 3607  3blek
RS  =/000005 3718 &577% 579 595 727%  736%  737%  738%
753% 766k  7B84%  789%  977%  978% 979  1022% 1023%




COGRA-R BASIC 11 FAMILY INSTRUCTION EXER.
DOGRAR.PLI

27’66% 2827
3210 3211#
SAVIC 017404 bb3% 39528
SavPC 017400 656# 657 %
SAVPS 01740 6e0%  3951s
SBCB1 0037 1236 1237
SBCB3  DOSYNM 1722 17248
SBCBN 004730 1526 1527
SBCBS 006016 1835 1836
SBCB7? 00670M 2058 2059
SBCO 0027 953 95y
SBCl 003S2N 1182 1163
SBCIR (D0O3SYe 1160 1161
23C5S 00S24Y4 1646 16488
SBCH 00S614 1775 1776
S8C? 006426 1969 1970
SB! 012336 29668 2997
SBIN? 011760 28608 2875
SCOPE = 104000 443s 851
2129 2250
2947 30
SCOPER 001016 GSis 797
SCOPEB 001046 5578 c68
SCOPEC 001102 556 Sb4s
SCOPED DO01114 S678 S69#
SCOPEE 001126 565 5708
SCOPEF 001120 5698 3871
SDRTA 0li3M c’628 2768%
2805 2806#%
SCATAB 011754 28298 2830#
SLR = |777M ‘1ls
SP =%000006 3728 471
494 495
! 609 613
| S80# Bl
| 10774 10784
3418 420+
445 380
! 3502% 3504+
| 3623% 3624+
3653% 3656
% 3826#
SPCHK 015406 36438
SR0 = 177% 4198
STARY 002102 465 sS4
| STARTL 00217M 466 7818
| START 7948 3877
START3 (002240 467 780
I STATUS 001730 677 7148
STKPTR= 000S00 Yobs 7
007152 214 2143
 SUBI 007674 2330
SUBIA 010002 2368 2369
SUBIB 0100i6 2375 2376

2986#
3civ

3950s
1239

7938

3086

2l4Ss
23324
23718
23784
25548

MACYLLl 27(732)

CROSS REFERENCE TRBLE -- USER SYMBOLS

2995#*
3225

20ees

11568
11644

3002
2885

2404
3179

3905
3452

3182%
3230%

3487

HO?7

c2-SEP-76 14:39 PAGE 86

3184

3013
2838

2597
3286

3504

3187%

3017%
2899
1452

2606
3332

3190

3020%
2306

1567
2643
3364

3193%

3023
2910
1649
2704
3506

2782
28558
489
b02*
660
1065
4
3353
33
3474%

3637%
3677

3201

3027 %
2914
1731

3569

2787

3207%

3030#%

1814
eBl1?7
3619

2793#%

491

604
767%
107Y4#

3357
J4Y42%
3498*
361b#*
2643
3681

3208#

3033
1927

3209

2046
2917
3754

2800*

4393

608
979
1076%

3417%
44
3501 *
3b2c*

3685#




000AR-R BRSIC 11 FAMILY INSTRUCTION EXER.
CROSS REFERENCE TRBLE -- USER SYMBOLS

DDGRAR. P11
SUB2R 010632
SUB3 011046
SUB3R 011070
SUB6 011504
suB? gl210e
SWABO D02742
SWRB1 004150
SWABZ2  DO43SH4
SWARBNY  QON77M
SWAB6  00bede
SWRB7?  006SSH
SR = 177570
Sioe = 000100
T = 000020
TBITVE= Q00014
TEMPL 016532
TICKS 000776
KB = 177562
TKS = 177560
TPB = 177566
TPS = 177564
TPVEC = 000064
TRAPVE= 000034
TRAPL  OlN126
TRAPIC 0I4182
TRTVEC= 000014
TSTBl  DON162
7STB2 DON752
TSTB2R D04762
7STB6 005770
1S10 002500
T1ST1 003620
T1STe 004302
1S76
TTYCHK 015750
UBME 006276
UBPERK= 177770
ug? 011770
UiMS 005464
L7 006346
U7 006352
v = 000002
y4 = D0000N
SCRLF 001760
SFILLS 001002
SFORMD (001330
SRESTR (002SH
$SAVR  00021IM
= 017406

259

S0

3595+
388248

734#
3766
3769

799

28968
648

See
3598+

741#
3772

3811
3336

1827
1191

14584

1752%

MRCY!L 27(73¢2)

SeY4
313
3771%
3774%

3815#
3337+

873s

107

22-SEP-76 14:39 PAGE 87

S74 g52 B34 698 3838

3785#

3777% 3813 Jg4e 3859% 3885
3823#

3338 3340# 3360% 33bl#

xeﬂéi igggz 1849%  18S7%  186M4#

1767% 1774% 1781%  1788%  1790#

3853

S20s 535 S;?. 893 by
&3 % BE B 818
1126 1133 1140 1148 1155
1220 1226 1232 1238 12'M
1302 1309 1316 1322 1326
1379 1386 1392 1397 1401

3850 3834

3887

1870%  1877%
179%#  1802#
699 7218
101 lggg

1163 1168

1250 1857

1331 1337

1409 1416

1883#

1808%

17
1044
1176
1264
1341
1423




COGRR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DD3ARAR.PLI

.PRINT

0C1232

MACY!l 27(732) ¢&2-3EP-76 [4:39 PRGE BB

CROSS REFERENCE TRBLE -- USER SYMBOLS

1427
1508
1590
1682
1771
1860
1964
2061
2150

1433
1516
1536
1687
1777
1867
1971
2069
2159
ee
23

1843
158
16l1
1701
1793

J37

1947 1830 INSS
1534 1539 1544
1617 1g23  162g
1706 1:13 1717
1793  180f 1809
1886 1892 1898

1393 2001 2008
2088 209 2100
2195 2205 2213
284 ge90 2305
389 2397 2402

1469
1580
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0NGAR-A BASIC 11 EAMILY INSTRUCTION EXER. MACYD] 27¢(732: 22-SEP-76 14:39 PAGE 90
BBoRaA. P11 cROGE-NetRInEe TN BXER- wornn nAHES 3

FORMART 452 by 671 79 687 3853
GETDART 4538 -

KWllL 4Suy
PRINT 33220 812 667 672 B74 676 680 tge 620 896 744 7al 787 3398 3782

RELOCA 4SE 800 1935 2955 3403
RELOCB 4578 1928 2948 3387 3756
RELOCC 4SEs 573
RESTOR 4488 646 692
SAVE Y468 630 bkl
SCOPM 44Ss S48

' HH%%EC 4S4s 3379

E
' CFORMA 4538 E29
CCRESTO  443s 487
SAVE 4478 469
PRIN  4S1s 801




COGRAR-A BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRRA.PII

ADC
RDCB
ROD

nSL

RSLB
RSR
RSRB
BCC

BEG

886
1216
585
2787
3114
3420
635
1439
3466
1e4]
737
1274
839

MRCYLL 27(73¢2}

CROSS REFERENCE TARBLE -- PERMANENT SYMBO.S

1109
1276

1167
1472

1-97
1475
1818
2926
3184
3467

751
1876
347¢
1638
1009
1497

904
1201
1427
1680
1896
2105
2420
2877

ge8
1314

1631
1704

1802
1843

ONW— 00w W
O— L LN

LO7

c2-SEP-76

2928
2055
2243
299

14:39 PAGE 92

3066
2385
2994

1182
1443
1701

1217
1469
1706

1286
1485
1717

1238
1500
1749

1297
1516
1755

2630
3094
3417
3757
1436
3464

283e

2808
3076

1309
1534
1771




BNE

BPL

BR

BvC

BVS

ODGRRAA.PLI

1785
1993
2314
2692

Sl
3189
3678

T
1264
1763
2377
3773

S47
1570
2965
3171
3446

MO7

COGRR-R BRSIC 11 FAMILY INSTRUCTION EXER.

MRCYL1 27(732)

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

1793

1805

1809

1842
2025
2382
2895

c82

947
1286
eslM
3223
3809

881
1433
1853
2629
3895

1867

1856

3468
2507
1746

VIWT

c2-SEP-76 14:39 PRGE 93

1886
2083
2541
3350

614
1042

1892
2094
2546
3714

642
1049
2136
2754
3378
3892

PONY 00— = e I 0
Wer—OM LW LD
~— OO0 QU LU
LG A G- U

W
)
n
o

1581

1905
2107
2564

647
1870

GININY oo e P pes LI TV 0 pa
NE—ONL—-WOD L

NI UG — O+ DU
N = O OUN— 0O 0

[
un
Lo
W

n
)
n
o

(a0 I ]

oo~
ooo
wown

3363

3387
3831

2155
2604
2871
3201
3662

2845
2327
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DOGAR-R BASIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:33 PAGE 94
ODGRAA.P1! CROSS REFERENCE TRBLE -- PERMRNENT SYMBOLS
gggg 2557 2569 2585 2591 288 2700 2807 e8ll 3118 3131 3151 3ige 3172 3218

b4 103 1102 120 143 160 1983 3836
OECB 618 1254 1289 1301 1306 1519 1727 1901 2091 2431 es1s 3007 3310
ENT Y43 3295

8288 lggg l aT 146 1883 isgg <174 elgh ee? c4l 246 ? gg _

HALT 460 481 S0e 700 3400

INC S10 912 99y 1011 1041 1043 1056 1144 12le 1383 1461 1626 1644 1664 1781
2035 c0S0 el?3 2223 2300 2415 2721 2726 2826 2977 2981 3008 3044 3120 3136
3154 3165 3176 3215 3535 3634 3707 3787 3816 3828 3862 3831

INCB 1218 1223 1344 1503 1554 1685 1841 1895 2085 eled 2led 2282 2424 2503 3003
3314 3465 3653

I0T 3272 3335 3469

JMP S1Y4 309 3116 3135 3153 3164 3174 3866 3905

JSR Sle bl2 620 631 648 66l gbY b&? 671 672 674 7 679 680 687

688 690 633 636 744 782 784 787 789 3187 3214 3236 3255 3398 3471

3782 3841 3853 3886 3901

MOVB 562 606 625 b4y 730 734 741 991 1015 22bb 2276 2419 2490 c492 2494
| 25.9 2614 2615 cbl? cbl8 2731 2732 2733 793 2830 2397 3028 3342 3586 3623

| NEG 922 958 1194 1395 1614 1759 2005 2556 268l
. NEGB 1247 16831 1728 1877 2110 3078 3305
l NOP S3¢ S51 1931 2934 2939 2552 3370 3730 3731 3732 3733 3734 3735 3736 3737

RESET 3835 3893 3900

ROL 636 e40 938 970 992 1116 1123 1420 1638 1739 2041

ROLB 1229 1489 1710 1883 1913 2117 2489 2491 2493 2495 2436 2506 3021 3274

ROR 736 894 1001 1036 1094 1136 1376 1405 1587 1767 1998 2229 2364 24l 3632
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SOQAR-R BASIC i FAMILY INSTRUCTION EER. MAJY!] 27(732. Z22-SEP-76 14:39 PAGE 35

COaRAR.PIl CRISS REFERENCE TABLE -- PERMANENT SYMBOLS

RORS 1261 1299 1481 1891 18BN 2079 2430 2432 2512 3031 3301

RTI 523 533 563 701 7 3084 327B 3323 3353 3379 3942k 3479 384 3803 3€3R
38 3’3\ 318 326 387  3TTE 3789 3794 3|29 /NS 3878

RTS 485 60 828 649 > 3193 319 3248 3263 348l

S82 92 1181 1189 1426 1645 1774 1968 3383 3386

5858 123  13¥6 1828 1721 183 2057

¢ 855 B&S 301 920 951 969 1253 1312 132 1464  I488 1504 1553 1806 1709
1738 1758 1766 1820 1961 1967 1974 2028 °0eM 2132 2178 2191 2199 2308 2317

X 2326 2373 o418 2648 2658 2665 3049 3095 318s 323§ 3703 37ie

SE2 524 838 885 893 329 1000 1093 1i0l 1108 1143 1158 1186 1171 1215 1293
1305 1385 1389 1404 |40 1480 1647 1586 1720 1789 1840 1863 2056 2208 2 2341
2363 244D 2443 2487 2632 26N 2729 2828 2874 3269 3294 2309 33! 33\ 334

SEN 822 254 2336  2uN3 3339

SEV 830 8%  J133  I4J2  INI9 1480  IS11 1620 1678 1876 1989 1997 2 2017  20%6
2116 2140 2154 2301 2341 2384 2443 2530 2537 2570 2577 3292 3797

SE2 84S 876  IS1l 3343

SUB 559 e 657 775 778 806 1090 1210 1358 1458  I574 1941 2141 2328
2367 gsag 2680 2692 2667 2675 2794 2802 2891 2937 2993  2%1 3050 30e2

SWAB 3959” 1313 1340 1390 1548 1716 1808 1908 2012 2024 2335 2340 3027

TRAP 942 3344 3365

157 525 581 608 670 683 684 38 46 773 867 1018 1027 1186  13&M
1577 1582 1657 1658  1B6]  16B2 1913 1938 1952 1953 1957 1958 1963 2049 205!
2283 223 2401 2411 247k 2613 2058 2719 2724 2988 2978 3033 3042 3070 31l
g,:gs 313 3146 3156 3188 3224 3297 3281 3327 3377 3382  3™Ob  3M33 3683 3689

| TST8 823 728 1319 1537  1S42 1674 1822 1830 24e8 2927 3385 3491 3772 3813 3850
3887 38

MAIT 377

.ABS 361

.ASCII 2710 711

RSCIZ2 sk 708 712 713 714 715 719 720 3790 3929 3932 3935 3945

END 3953

-EVEN 72l 3791

“LIST 7 %9 380 460

"MACR Yy4h 447 448 449 450 451 yg2 453 4SY 4Sg 457 4S8 459

"MACRO W5 454

CNLIST ? 359 460

-REM B

.REPT 460 3730

TITLE 32 758

- WORD 509 536 539 545 655 659 777 785 790 1052 1054 1066 1088 1208
1366 148k 1571 1672 1653 1654 1655 1735 1926 1947 I948 1949 2291 2282 2408
29039 2473 24 26i0 261l 26¥7 264 2649 2650 2708 2709 2710 2711 27l 2713
2762 2763 2855 o285k o860 o8Bl 2 2863 2966 297 2968 2969 2970 2971 3041
3110 3145 3175 3213 3330 3483 3500 35 3eiS 3892 3788 3812 3817 3882 3890
3935 3927 3950 3951 3982

ERRORS DETECTED: 0 HARD 2 SOFT

CEFAULT GLOBA(S GENERATED: O

&, DDQAAA . SEG/SOL 7 CRF /PRGNUM=0DORAA

RON-TIME: 12 24 & SECONDS
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' DDOAR-A BASIC 11 FANILY INSTRUCTION EXER. MACYL] 27(732) 22-SEP-76 14:33 PAGE %
DD3AA.PI1 = CROSS REFERENCE TABLE -~ PERMANENT SYMBOLS

 RUN-TINE RATIO: 22)/43:5.1
| CORE USED: 11k (21 PAGES)
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