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1.0 RBSTRRCT

THIS DIRGNOSTIC PROGRAM 1S DESIGNED YO BE A COMPREHENSIVE
CHECK OF THE PDP11/0S AND POP11/10 PROCESSORS. THE PROGRAM
EXECUTES EACH INSTRUCTION IN RLL RDDRESS MODES AND_INCLUDES
TESTS rOR TRAPS AND THE TELETYPE INTERRUPT SEQUENCE. THE
PRCGRANM DOES NOT TEST INSTRUCTIONS NOT COMMON TO THE 11/10
32"0é$/85éak THE PROGRAM RELOCARTES THE TEST CODE THROUGHOUT

Bzmu(mocnm DDORAR HAS BEEN CRERTED BY MODIFYING THE PROGRAM
I RE IS A ROUTINE -"CHECK THAT ALL

SULTS RRE USED BY THE FOLLOWING
NSTRUCTIONS/FER URES
,====== THIS ROUTINE, EVENTHOUGH
CouLD ﬁnvs aesn DELETED
FOR tHE SEDM S
nermn e
0 IT, WHEN RUNNING ON THE SEDM SYSTEM.

ALY
A
§

STORAGE
THE PROG/AM USES ALL OF THE FIRST 4k OF MEMORY (EXCLUDING
THAT ARZA OF MEMORY RESERVED FOR THE LOARDERS).

.3 PREL IV INARY
NONE, HOMEVER, THE EMT AND TRAP INSTRUCTION SHOULD BE
VERIF 'ED BEFORE RUNYMING.

3.0 LORDING AR STAXTING PROCEDURE
LORD USING RBS .

PROGRAN OADER
F THE CONSOLE TTY 15 A SERIAL LA30 OR A VIOS FILLER
CHARACTERS MAY BE REGUIRED.  DEPOSIT INTO LOCATION 1002
(FILLS) A 4400.

LOAD RDDRESS = 200

SET SWIS LP

SET SW12 UP --- FOR SEDA SYSTEM ONLY

SET SWOE UP --- OPTIOMAL, FOR END OF PASS HALT

PRESS START
.__SET OTHER OPERATING SWITCHES, RS DESIRED
PRSS COLNT 15 PRINTED RFTER EALH PASS (SEE sec 6.4

s DONE™ 1S PRINTED WHEN DONE (SEE SEC 7

THERE WILL BE R & ON THE DISPLAY LIGHTS FOR &

mnEwNe
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FEW SECONDS wrTER ERTCH PRSS AND THEN FROGRAM
WILL HALT IF SWO6 WRS UP.
PRESS CONTINUE FOR ANOTHER PRSS.
4.0 SWITCH SETTINGS

SWIS HALT ON ERROR... THIS SWITCH WHEN SET HILL HALT THE

SH14

SK13

Ski2

Skl

PRﬂCESSOR AT LOCATION 1664, WHEN AN ERROR IS DETECTED. THE PC, THE

SYATUS,AND THE PRSS’ COUNT AT HETI oF
ETE ggnon 1S STCRED IN CORE STARTING AT LOCATION

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

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

INHIBIT RELOCATION... THIS SWITCH WHEN SET CAUSES THE
PROGRAM 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. NORMARLLY ERCH SUBTEST
IS EXECUTED B8 TIMES BEFORE THE NEXT SUBTEST IS RUN.
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5.0

$.0.1

5.1

.2

PAGE 3

SETTING SuWll CAUSES ERCH TEST T0 BE EXECUTED ONCE
BEFORE STARTING THE NEXT SUBTEST.

SW10 RING BELL ON ERROR... THIB{?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 (DDQRRA DONE).

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

IF AN ERROR 1S DETECTED THE PROGRAM WILL TRAP TO THE ERROR

THE L0 T BROLECSER STATUE aF T TiFE G TiE ERROR.

(IF REQUIRED) THE ORIGIMAL (WHERE THE PC WAS
RELOCR FROM). PROGRAM WILL HALT AT LOCRTION 1664, IF SWIS WRS UP.

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

1. LOARD ADDRESS 017400,

2. PRESS EXAMINE --- CONTENT IS ERROR PC.
3. PRESS EXAMINE -—- CONTENT IS PSK.

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

ERROR PRINTOUT FORMAT
ICNT=RAAAR PC=BBBBEB PSK=000000

OR
ICNT=RARA PC=BBBBBB PSK=DDDDDD PC RELOCATED FROM CCCCCC

WHERE: RARAR=PASS COUNT

B888BB=PC AT 1HE TIME OF THE ERROR
CCCCCC=PC OF THE ORIGINAL CODE RELOCRTED
DODDDD=PSK AT THE TIME OF THE ERROR.

ERROR LOOPING

THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY
BY SETTING SWi4. SETTING SWi3 WILL INHIBIT THE TYPEOUT AND
ALLOW SCOPING THE FRULTY SIGNAL(S).

UNPREDICTED ERRORS

THE PROGRAM MAY ON OCCASSION DETECT A MEMORY ERROR THE

RESULTS OF WIICH WERE NOT PREDICTABLE IN WHICH CASE THE
PROGRAM MAY BE LNPREDIC ABLY. _WHEN THIS I'HPPEN THE

ER gégr RB ROGRAM STEPS TO RE %VE
EFROR URRE THE FOLLOHING ITEMS SHOWD B CONSIDERED
AND MAY BE OF USE WHEN RETRACING A FRILURE OF THIS NATURE.
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HALT THE PROGRAM (1
EXRMINE RELRI
ADDRESS RELR1 (1008
THE PC OF THE LARST

EXAMINE FARCTOR

FOL
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F NECESSARY)

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

" R  RORIRDe BRI BT colfhnn HIETR

CONTENTS WITH THE CONTENTS THE  CORRESPONDING
UNRELOCRTED CODE (SPECIFIED IN 1006) RS SHOWN IN THE
LISTING, EXAMINE AND COMPARE UNTIL EITHER R DIFFERENCE
éEENINSTRUCTION (I.E., THE ERROR) OR THE NEXT 'SCOPEt’ IS

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

1R. EXAMINE THE STACK (RB)

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

. EXRMINE LOCATION 1002 (FRCTOR)
THIS LOCRATION CONTAINS THE PROGRAM RELOCATION FACTOR

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

P

6.0 SUBROUTINE ARBSTRACTS

6.1 SCOPEA
THE SCOPER ROUTINE IS ENTERED BY Thi SCOPE (EMT) INSTRUCTION
AND IS FEXECUTED AT THE START OF EACH SUBTEST. THE ROUTINE
MONITORS SWI4, SWil AND SW 8 RIC TAKES APPROPRIATE ARCTION.
ALSO, THIS ROUTINE STGRES IN R1/R1l THE FIRST ADDRESS OF THE
SUBTEST BEING ENTERED.

5.2 ef'mon

ERROR ROUTINE IS ENTERED BY THE HLT (TRAP) INSTRUCTION

AND 1S EXECUTED WHEN R PREDICTRBLE ERROR IS DETECTED. THIS
ROUTINE MONITORS SW1S, SW13, AND SK1O.

503

RELOC

THE RELOC ROUTINE IS ENTERED BY A MOV RELOC, PC

msmucnou ms ROUTINE RELOCATES THE PROGRAM CODE
'JUMPS® TO THE RELOCATED CODE AFTER

ﬁa.ocnso (EC&%&D o?m?ré%txgm IIEEH%) O%E ROUTI%

‘JUMPS’ TO THE NEXT SECTION OF UNRELOC
THE COM I'OVED IS LESS THM 1K _(4000) BYTES) RT THE TQRT

HLS Esma.xgrés 1€ FIRET' mSEgs‘”SS o 8 BECTP“ %

HOVED AND SETS A SCOPE POINTER (R1/R11) AND, ALSO A SECTION
KHICH ESTABLISHES “THE LAST RDDRESS AND 'JUMPS' TO THE
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RELOCHTION  (RELOC) RCUTINE.
IDENTIFIED RS SHOWN BELCUW:
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:00C0000COC0O000F IRST ADDRESS TO BE RELOCATEDOOOO00GGO
CODE TO BE MOVED AND EXECUTED
; ODOCOO0000000LAST ADDRESS OF CODE TO BE RELOCATED 00000000

THE RELOC ROUTINE DOES NOT RELOCRTE PROGRAM CODE INTO THE
LAST 1000(8) BYTES OF MEMORY, THUS PRESERVING THE LORDERS.

6.4 END
THIS ROUTINE IS ENTERED AT THE COMPLETION OF EACH PRSS IT
SETS UP_(LOADS NEW PROCESSOR STATUS) FOR THE NEXT PRSS; 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 nsnoav AND AMOUNT OF MEMORY). HOWEVER
WHEN THE PROGRAM RUNNING SUCCESSFULLY THERE 1S5 R
NOTICERBLE 'rchxen' DISPLQYED IN THE CONSOLE LIGHT PATTERN
THE 'FLICKER’ WILL DIM WHEN 'T’ BIT TRAP PRSSES (EVERY QDD
@%)nﬁ RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM

© PASSES ICNT=2 11/05 OR 11/20
SOME TYPICAL TIMES FOLLOW:

8.0 PROGRAM DESCRIPTION
THE PROGRAM IS DIVIDED INTO FOUR CSECTIONS OF POSITION
INDEPENDENT  RELOCATABLE ~ TEST CODE. ~ ERCH SECTION IS
RPPROXIMATELY !K WORDS LONG. (EXCEPT SECTION R).

SECTION O THIS SECTION TEST THE UNARY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTION IN ERCH ADDRESS
MODE ;EXCLUDING UNARY INSTRUCTIONS USING RDURESS

SECTION | THIS SECTION TESTS THE UNRRY INSTRUCTIONS USING
ADDRESS MODE 7 AND BINARYS IN RLL ARDDRESS MODES
(EXCLUDING BINARY BYTE OPS USING RDDRESS MODE 7).

SECTION 2 THIS secrxon TEST BINARY BYTE OPS USING RDDRESS
MODE R AND PROGRAM TRAP (10T, TRAP AND
EMT) Inérnuc?xons

! SECTION A FOLLOWING SECTION 2 IS AR ROUTINE TO_ ASCERTAIN
WHICH CP THE PROGRAM IS RUNNING ON, THE RESULTS

ARE USED BY THE FOLLOWING CODE TO CHECK THE
T?g&;IONQL INSTRUCTIONS/FERTURES OF THE 1140 AND

b -
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SECTION 3 THIS SECTION CHECKS THRT EARCH BIT _IN THE
PROCESSOR STRTUS WORD (PSW) CAN BE SET CLERRED,
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RESERVED INSTRUCTION, AND ODD RDDRESS TRAPS.

FOLLOWING SECTION 3 RRE TWO ROUTINES TO CHECK THE TELETYPE
PRINTER LOGIC AND & ROUTINE TO START _THE KH%I-L LINE CLOCK,
%ES}ES KWil-L IS AVAILABLE THE PRIORITY ARBITRATION LOGIC IS

RFTER ERCH INDIVIDUARL SECTION HAS BEEN EXECUTED THE “RELOC™
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ALL MEMORY UP
TO 28K. WHEN_THE SECTION HARS BEEN RELOCRTED AND EXECUTED IN
ALL MEMORY THE “"RELOC™ ROUTINE WILL RETURN THE PROGRAM TO
THE NEXT UNRELOCATED SECTION.

RELOCATION AND EXECUTION OF ALL SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES R SINGLE PASS.

UPON COMPLETION OF R PASS OF THE PROGRAM THE PROGRAM
RESTARTS USING R_NEW PROCESSOR STATUS DEPENDING ON THE TYPE
OF PROCESSOR AND THE PASS COUNT.

8.1 STACK _POINTER

THE STACK POINTER IS SET AT 500.

OTE: IF THE OGRAM IS RUNNING IN EITHER USER OR
SUPERVISOR HODE (NO' APPLICABLE IF 11420 OR_11/05) THE
USER/SUPERVISOR STRCK POINTER IS SET TO SO0 AND THE KERNEL
STACK POINTER IS SET TO 600. THE KERNEL STRCK POINTER IS
USED ONLY FOR THE SCOPE, HLT, TTY, AND KKll-L (IF AVAILABLE
TRAP/INTERUPT ROUTINES.

8.2 POWER 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 POLER FRIL LOGIC. WHEN THE POWER FRILS
THE PROGRAM HILL YPE

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

8.0 USER DEFINED RELOCATION LIMITS
THE PROGRAM WILL REQUEST R LOWER AND UPPER LIMIT FOR
RELOCATION, THE LIMITS MUST BE BETWEEN 20070 AND 157776,
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (0-177°76) RAND THE
LIMITS SPECIFIED.
THE STARTING RDDRESS IS 20M.
TO RETRIN PREVIOUSLY SPECIFIED LIMITS START AT 210.

359 NLIST MD,MC

360 LIET M’

361 .RBS

362 TITLE FRONT END

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

366 000000 RO=%0
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000001

000004
000005

000001
000002

000250

177776
1772774
177772

22-SEP-76 14:39 PAGE 11

Ri=%1
R2=%2
R3=%3
RY="M
R5=%5"
SP=%b
PC=%7
R10=%0
Rll=%]
Rie="ge
R13=%3
Ri4="4
R1S=%5
:STATUS REGISTER (PSW) BIT ASSIGNMENTS
C=1 :C BIT
V=2 ¥V BIT
2=4 :Z BIT
N=10 :N BIT
T=20 T’ BIT
PRTY7=340 +PRIORITY LEVEL 7
PRTY6=300 :PRIORITY LEVEL &
PRTY4=200 :PRIORITY LEVEL 4
; VECTOR ADDRESSES
ERRVEC=Y4 +ADDRESS OF ERROR VECTOR
RESVEC=10 QDDRESS OF RESERVED INST. TRAP VECTOR
TBITVEC=1Y QDDRESS OF T’ BIT TRAP VECTOR
TRTVE =14 RDDRESS OF *TRACE' TRAP VECTOR
BPTVEC=1Y4 RDDRESS OF ’*BREAKPOINT’ TRAP VECTOR
I0TVEC=20 RDDRESS OF IOT TRAP VECTOR
PFVEC=24 RDDRESS OF POMER FRIL TRAP VECTOR
EMTVEC=30 RDDRESS OF EMT VECTOR
TRAPVEC=34 RDDRESS OF TRRP VECTOR
TPVEC=64 RDDRESS OF TTY PRINTER INTERRUPT VECTOR
LKVEC=100 QDDRESS KWil-L LINE CLOCK INT. VECTOR
PTRVEC=240 QDDRESS OF PIRQ VECTOR
FFEVEC=244 RDDRESS OF FLOATING POINT INT. VECTOR
MMVEC=250 ﬂDDRESS OF MEM MGMT ERROR TRAP VE TOR
+REGISTER QODRESSES
PSW= 177 :ADDRESS OF STATUS REGISTER
SLR= 17?7?H RDDRE S OF STACK LIMIT REGISTER

PIRG= 177772
UBRERK= 177770

LKS= 177546
TKS= 177560
TKB= 177562
TPS= 177564
1PB= 177566
SRO= 177572
SWR= 177570
DISPLAY=177570
LPS= 177514

sADDRESS OF PROGRAM INTERRUPT REQUEST
s ADDRESS OF MICRO BREAK REGISTER

s ADDRESS OF KWll-L STATUS REG.
:ADDRESS OF KEYBOARD CSR

:ADDRESS OF KEYBOARD BUFFER
tADDRESS OF TELEPRINTER CSR

s ADDRESS OF TELEPRINTER BUFFER
:ADDRESS OF MEM MGMT REGISTER SRO
:ADDRESS OF CONSOL SWITCH REGISTER
s ADDRESS OF CONSOL DISPLAY REGISTER
s ADDRESS OF LINE PRINTER STATUS REG
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423
Y
4es
426
427
428

000046
000052

000200
000204
000210

000214
000220
000222
000224
000226
000230

000232
000234

MACY1l 27(732)

177516

000500
000600

100000
040000
020000
000400
000100

000100

104400
104000

002102
002174
002240

000016

MO1
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LPB= 177516

; INITIARL _STACK POINTER SETTING
EPKPTR-OSUU

; MISCELL

; SWITCHES

SW06=100
INSTRUCTEON EQUATES

scops-snr
.=46

LOGICAL

.=5¢

BITIM

.=200

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

;RDDRESS OF LINE PRINTER DARTA DUFFER

; PROGRAM _STRCK PTR

:KERNEL STACK PTR (USED BY KERNEL WHEN
:PROGRAM IS RUNNING IN OTHER THAN KERNEL
MODE (NOT APPLICABLE TO 11-05,11/20)

;HLT IS R TRAP INST TO THE ERROR ROUTINE
:SCOPE IS AN EMT TRAP

:GO TO STARY OF TEST
;GO GET LOWER/UPPER RELOS
sSTART WITH LAST TYPED f

ION BOUNDRRY
{0ARY LIMITS

;ROUTINE TO SAVE REGISTERS ON THE STRCK
PC, SSAVR

*CALLED BY SAVE MACRO OR JSR
§SaVR: MoV (SP)+ 1§
MOV %5, =(5P)
MOV %4, -(5P)
MOV %3, -(SP)
MOV %2, =(5P)
MOV %1, =(5P)
MOV %0’ -(5P)
MOV (P)+,PC

:SAVE RETURN PC

: RETURN
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479
480
481

488

484

485
486
487
488
489
430
491
432
433
494
435
496
497
438
439
500
501
S02
503
S04
S0S
506

507

28

dunununonuun
et Bt et Pt ot Pt Pt Pt Pt Pt
JOoNoOTNLEWwn—-0

N
o
-0

522

000236
000250

0002S2

0002SH

000740
000746
000750

000766
000770

MRCY1L

000000
000250
000000

9CCe0?

012667

012737
0000C0

012737

012706
005027
000000
005267
001375
004767
000656
000137

005015
020122
042105

000740

012737
000261
005737

103401
011601
005037
010116
000240
000002

27(732)

000016

000620

000610
000600

17777¢2
000362
002102
047520

040506
005015

000002
177060

000006
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000024

000024

042527
046111
000

000006

1%:
.=250
EOPHLT: HALT

RTS

PC

NO1

; CONTRINS RETURN ADDRESS

: THIS 1S 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 RESTORE MACRO OR JSR PC,SRESTR

$RESTR: MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
19: 1]

=610
:POWER FAIL SUBROUTINE

PDWN: MOV $PUP , J4PFVEC
HALT

-POWER UP SUBROUTINE

PUP: MOV $PDUN, 2#PFVEC
MOV #$KPTR, SP
CLR (PC)+

18: JMORD O

23: INC 1%
BNE 2
JSR FC, .PRINT
PFAIL
JMP J¥START

PFAIL: .ASCIZ

;SAVE RETURN PC

RETURN

' CONTAINS RETURN ADDRESS

;RESTORE POWER FQIL TRAP TO POWER
:DOWN_ROUINE ABOV
:SET STRCK PTR

;KILL TIME

; PRINT MESSRGE BEGINING AT FOLLOWING RDRS

;RESTART TEST

(15><12>'POMER FAILED'<15X¢12>

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

:T0 USE CODE PLACE 776 (BR

FORXOR
sec

TST

BCS
MoV
1§: CLR
MOV
NOP
RTI

.-e) 1

N_SCOPER
SRTI, JERRVEC+2 ; gg} EIHE OUT TRAP TO RETURN

J#177060

$
S
L
l

8y~

P),Rl
ERRVEC+2
L (SP)

:IF A TIME OUT OCCURS.THEN WHEN NEXT

+ INSTRUCTION IS EXECUTED 'C’ WILL BE SET
RND IF NO TIME OUT 'C’ WILL BE CLERRED
;BRANCH:TF *C* SET (TIMED_QUT)
:ADDRESS! OF NEXT SUBTEST TO R1

tRESTORE ,TIME OUT TRAP

;GET RETURN ADDRESS BACK TO SUBTESTS

;RETURN EITHER TO LAST OR NEXT SUBTEST
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535 000776 277
536 000776 000003 TICKS: .WORD O s CONTAINS CLOCK TICK COUNT
§37 001000 .=1000
§38 (001000 000000 ICNT: 0 : CONTRINS PASS COUNT
$39 001002 000030 §FILLS: .WORD O :CONTRINS FILLS COUNT IN 00D BYTE

| 540 :AND FILLER CHARACTER IN EVEN BYTE

! 84l 001004 300000 FACTOR: 0 : CONTRINS RELOCATION FACTOR
S42 suevancr 8 IN FACTOR FROM PC TO'GET PC OF ORIGINAL CODE

| 243 001006 0COOGO &ELR! :CONTAINS RELOCATED R1 (THE Rl OF THE
S44 :ORIGINAL CODE MOVED)
§45 001C:0 000200 FRSTAD: .WORD O :CONTRINS FIRST RDRS OF CODE TG BE MOVED
Sy 001012 000000 FRSTMEN: .LKORD O : CONTRINS LOWER RELOCATION BOUNDARY RDORESS
S4? 001014 030751 B8R FORXOR :BRANCH TO XOR TESTER CODE
48 :SCOPE (EMT) SERVICE ROUTINE
€49 :THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED

| 859 : (OR NOT ITERATED) BEFORE BEGINNING NEXT SUBTEST

i 651 001016 SCOPEA: NOP

;€52 001220 030766 004000 000002 BIT £4000,2(SP) sWAS REGISTER SET BIT SET ON TRAP

{  S53 D010 0OI4C3 BEQ 28 :BRANCH IF NOT

| 554 001030 052737 004000 177776 BIS $4000, 33PSW RETAIN REGISTER SET

, 555 00103 03%737 Q40000 177570 28: BIT ¢40000,sSWR  ;CHECK BIT 14 (CONTINUOUS LOOP)

| 5% DOIOW OOINL6 BEQ scopsc

| 5§57 001046 010116 SCOPEB: MOV 1 (SP) :LORD RETURN RODRESS

( €58 (0j0SD 010137 001006 MOV JERELR
559 D0I0SM 163737 001004 001006 SUS uatncron aunsn.m -RELR] CONTAINS UNRELOCATED Rl
S50 001062 032737 O00ONOO0 177570 BIT . 915lR :LORD PDP11/4S MICRO BREAK REG?

[ 56l 001070 001403 BEQ s
562 001072 113737 177570 177770 MOVB ausm JSUBREAK ;LOAD MICRO BREAK REG WITH SRO-7
563 001100 00002 18: RTI RETLRN T0 SUBTEST
SeN 001102 032737 004000 177570 SCOPEC: BIT #4000, J¥SWR :SUBTEST ITERATION DESIRED?
S65 001110 001006 BNE SCOPEE :BRANCH IF NO ITERRTION DESIRED?
S66 001112 005327 DEC (PC)+ : DECREMENT SUBTEST ITERATION COUNT
§67 001114 DOOCH0 SCOPED: MO : CONTAINS SUBTEST ITERATION COUNT
568 001116 001353 BNE SCOPEB
56§ 001120 012767 0O0OO40 177766 SCOPEF: MOV 840, SCOPED sRESET ITERATION COUNT
570 001126 011601 SCOPEE: MOV (SPY R} :GET RDDRESS OF NEXT TEST
g;é 001130 00074 BR scoptB
573 nomxrc TO RELOCRTE PROGRAM CODE
574 001132 010000 177570 RELOC: BIT £10000,385HR  ;CHECK IF RELOCATION DESIRED (BIT12)
§7¢ 001140 001031 BNE 38 :BRANCH IF NO RELOCATION DESIRED
S76 001142 013706 001010 MOV JEFRSTAD, RO :GET FIRST ADDRESS OF CODE TO BE MOVED
677 001146 010005 MOV RO,RS : SAVE
578 001150 Ol MOV R2.RY :GET LAST ADDRESS OF CODE TO BE MOVED
5§79 001182 SUB RS, 4 R4 CONTAINS 8 OF WORDS 10 RELOCATE
80 00ilS4 010203 MOV R2’R3 :SAVE LAST RODRESS OF CODE TO BE MOVED
581 001156 005737 001004 ST S#£ACTOR :FIRST RELOCRTION IS TO 20000
582 0011k 001004 BNE 108
683 00i1164 010237 001230 MOV R2, SWRETPC :GAVE RETURN PC T0 NEXT SECTION OF CODE
SeN 001170 013702 001012 MOV - au#nsrrsn R2  :SET FIRST ADDDRESS
E‘E 001174 06020M 108:  AOD R2, R4 nq gzomgégs LAST nsnom ADDRESS
€87 001176 020437 002154 CMP RY, 38LSTMEM Cl-ECK IF SUFFICIENT MEMORY REMAINS
ceg 001202 10101} BHI 4
€8S 001204 012022 18: MOV (Ru)+, (R2)+ sRELOCATE PROGRAM CODE
£90 00120t 020003 CHP RO, R3 sCHECK IF DONE
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14:39 PAGE 15
BNE 18
28: SES -iﬁo),-(na: CHE»ERTHQT CODE WRS RELOCATED
HLT :ERROR! CODE NOT RELOCATED PROPERLY
ggep gg RS :CHECK IF FINISHED CHECKING
3s: MOV R2,PC G0 EXECUTE RELOCATED CODE
48 MOV (PH,pPC sRETURN T0 NEXT SECTION OF CODE
RETPC: O ICONTRINS PC OF NEXT SECTION OF CODE
sROUTINE TO pnmr nscn MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
"PRINT: MOV (SP) ;SAVE RO ON_THE STACK
MOV aatsp) RO :GET MESSAGE ADORESS
ADD 82,2(5P) :ROJUST RETURN PC
18: MOVB  (RO)+,~(SP) :PUSH CHAR ON THE STACK
BNE 2$ :BRANCH IF NOT TERMINATOR
TST (SP)+ :POP TERMINGIOR OFF THE STACK
MOV csw.ao nesroas RO
RTS PC * RETURN
28: JSR PC,5$ : TYPE CHARACTER
38: CHPB ué \SP)+ :CHECK IF CHAR 4AS A LINE FEED
BNE :BRANCH IF NOT LINE FEED
MOV SFILLS,-(SP)  ;GET # OF FILLERS REQUIRED AFTER
LINE FEED AND FILLER cn-mncrsn
4S: DECB  1(SP) occnsrsm FILLERS COUN
BLY 38 :BRANCH IF NG MORE muzns NEEDED
JSR PC,5S$ :TYPE FILLER CHARACTER
BR 4s
G$: TSTB  J8TPS :WRIT FOR OUTPUT DEVICE
BPL =Y :70 BECOME REARDY
MOVB  2(SP),38TPB :TYPE CHARACTER
RTS PC
NULL=0
irmomé'i 70 PLACE RSCII VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE
JSR PC, $SAVR ;60 sn nscxsrsns ON THE STACK
MOV ¢D1GITS,RY RE RSCIT V~LUES ARE STORED
CLR R3 ,uomm 3 xmsx REGISTER
MOV R2,Rl :SAVE
18: ASL R2 :FIRST DIGIT TO R3
ROL R3
MOV 86,R0 :DIGIT COUNT
BR 33 :PRINT FIRST DIGIT
2 ASL
ROL R3
DEC Rl
BNE 2§
38: MOV 83,R! :DIGIT SHIFT COUNT
MovB  DI&TAB(3),(M)+ :LOAD DIGIT INTO MESSAGE
CLR R3 :CLEAR INDEX
DEC RO :DEC DIGIT COUNT
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BNE es
J?R PE,SRESTR

ERE?TSRE REGISTERS FRCM STACK

; ERROR SERVICE CALLED BY TRAP (HLT) INSTRUCTION

177570 ERROR: BIT 820000, 38SWR
BNE 18
MOV csp) (PC)+
118: .WORD O
MOV (SP) , SAVPC
015740 SUB 82, SAVPC
MOV 2(5P), (PC)+
128: HORD O
015726 MOV (SP)  SAVPS
JSR C,$SAVR
MOV aaicm,aa
015712 MOV J8ICNT savIC
JSR PC, $FORMO
000212 MOV 01811S+2, PRSSES :
00C206 MOV DIGITS+4 PRSSES+
JSR PC, . PRINt
PASCNT
MOV 118,R2
15T -(R2)
ISR PC,$F
gsn PC. . PRINT
.rsa5 PC, .FRINT
DIGITS
JSR. ~  PC,.PRINT
sTATUS
MOV 128,R2
JSR PC, §F
JSR PC. .PRINT
DIGITS
MOV 1i8,R2
157 -(R2)
157 38FACTOR
gﬁg 52:‘ncron R2
ISR PC, SFORMD
JSR PC..PRINT
ERRPCO
DIGITS
108:
ISR PC, SRESTR
177570 1§: BIT 82000, J8SWR
BEQ 2$

BELL
cs: 15T S8SWR

PRINT OUT DESIRED?
BRQNCH IF NO PRINTOUT

1 SAVE P
CONTRINS SAVED PC
:STCRE AWAY ERROR PC

;GET _STATUS ON TRAP
CONTRINS STATUS (PSW) RT TIME OF TRAP

TORE AWAY PSK

SAVE REGISTERS ON THE STACK
GET PRSS COUNT

:STORE AWAY ICOUNT

:G0 TO FORMAT ROUTINE

;PRINT MESSRGE BEGINING AT FOLLOWING RORS

;GET PC OF ERROUK CALL
s DECREMENT PC 10 HLT
:GO_TO FORMAT ROUTINE
:PRINT MESSAGE BEGINING AT FOLLOWING RORS

; PRINT MESSRGE BEGINING AT FOLLOWING RDRS

PRINT MESSAGE BEGINING AT FOLLOWING AORS

GET STRUS AT TIME OF ERROR
:GO_TO FORMAT ROUTINE
sPRINT MESSAGE BEGINING AT FOLLOWING ADRS

;GET PC OF ERROR

;FORM PC OF ORIGINRL CODE
:G0 TO FORMAT ROUTINE
s PRINT MESSAGE BEGINING AT FOLLOWING RDRS

;PRINT MESSAGE BEGINING AT FOLLOWING ADRS

;RESTORE REGISTERS FROM STACK
sRING BELL ON ERROR

;PRINT MESSAGE BEGINING AT FOLLOWING RDRS
;HALT AFTER PRINT OUT
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DOGRAR. P11

703 01617 TABLE

704 001666 030460 BIGTAB: “OI

705 001670 031462 23

706 001672 (032464 4o

707 OOl % 57

708 001676 030060 030060 DIGITS: .RSCIZ2 '0000CO °

709 001704 DOGON0

710 001706 0OSO1S PASCNT: .ASCII (¢15)¢12

711 001710 044440 047103 036524 JASCIT ' ICNT='

712 001716 030060 030060 000 PASSES: .ASCIZ ’0000’

713 001723 040 081 000075 ERRPC: .ASCIZ ' PC=’

714 001730 051520 036 000 STATUS: .ASCIZ 'PSW=’

715 001735 120 020103 042522 ERRPCO: .ASCIZ 'PC RELOCATED FROM °

716 001742 O47SIN (40503 0425

217 00170 (020104 0S1106 Q46517

718 001756 0OGONO

719 001760 00S0!S 000 $CRLF: .ASCIZ <5:<1

720 001763 007 000 BELL: .ASCIZ

'% 001766 -EVEN

723 sROUTINE TO GET TYPED OCTAL ADDRESS AND CONVERT TO OCTAL. CALL:

704 : JSR RS,RECD

755 : . HORD o : CONVERTED DATR IS PLACED HERE

726 001766 01004 RECD: MOV RO, -(SP) "GAVE RO ON THE STACK

72?7 001770 00S0!5 CLR (RS) :CLEAR OLD DATA

728 001772 105737 177560 18: 1STB  387KS :WAIT FOR USER TO TYPE CHARACTER

729 OPi7vs 1 BPL %

730 002000 !1i 177562 MOVB 8TKB,R0 :GET CHARACTER

731 002004 042700 000200 BIC 8200, R0 :STRIP MSB

732 002010 122700 000177 CMPB  8177.R0 :CHECK IF RUBOUT

733 002014 O01010 BNE 28 aanucu IF NOT RUBOUT

73X 002016 J12737 000134 177566 MOVE  8'\,38TPB ,vpe

73 00202 J002M] cLC :CLEAR CARRY

7% o6 006015 ROR (RS) SHIFT LAST TYPED CHARACTER

737 002020 006215 ASR (RS) :0UT OF DATA WORD

738 002032 00615 RSR (RS)

% rJ20N 000756 BR 18 G0 WAIT FOR NEXT CHRRACTER

74 00203 110037 177566 2s: MOVB  RO,JsTPB :ECHO CHARACTER TYPED

7v2 002042 122700 00001S cMP8  #15,R0 ;CHECK IF CARRIAGE RETURN

743 % 001005 BNE 3$ :BPANCH IF NOT CRRRIAGE RETURN

794 004767 177156 JSR PC, . PRINT P« INT MESSAGE BEGINING AT FOLLOWING RDRS

745 002054 001760 SCRLF

746 002056 005725 157 (RS)+ :STEP RETURN ADORESS

;3; 002060 000205 RTS RS : RETURN

749 002062 042700 177770 3%: BIC 8177770,R0 :STRIP NON-ESSENTIAL BITS

750 002066 006315 ASL (RS) :SHIFT LRST CHARACTER 3 PLACES

751 002070 006315 ASL (RS) tLEFT

752 002072 006315 RSL (RS)

753 002074 0S0015 BIS RO, (RS) :AND INSERT NEW CHARACTER

% 002076 000735 BR 18 'WAIT FOR NEXT CHARACTER

756

757 002100 000002 RTI : RETURN
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ggg .[ITLE DDGRA=R BASIC 11 FAMILY INSTRUCTION EXER.
760 1 ? 17777 START: (LR $PSU s KERNEL
20 Besie B3840 &R B KR R RE
762 002110 005001 CLR R1
2y Dete 902005 4R RS
e 25t 2028 R R
765 002120 00S00S CLR RS
;gg 002122 012706 000600 NOV sKPTR, SP :SET KERNEL STRCK PTR
769 :ROUTINE TO DETERMINE LAST MEMORY ADDRESS
770 002126 012737 002146 0O0OOM MOV 818, 98ERRVEC
771 002134 00SC37 000006 CLR I8ERRVEC+2
772 002140 005000 CLR RO
773 002142 005720 15T (RO)+ :WILL TIME OUTWHEN END OF MEMORY
774 002144 000776 BR -2
775 00214 162700 000002 18: SUB 82,R0
776 002152 01007 MOV RO, (PC)+ szr VALUE INTO LSTMEM
777 002154 000000 LSTMEM: .WORD O CONTAINS VALUE OF LAST nsnonv ADDRESS
778 002156 162737 004000 002154 SUB 84000, J8LSTMEM 551 PROTECTION FOR LORDER
779 002164 012737 020000 001012 MOV 820000, 9sFRSTMEM: SET LOWER BOUNDARY AT anuno
780 002172 000422 BR START3' :G0 TO START 3
781 002174 STARTI:
782 002174 0ON767 177032 JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
783 002200 016646 MSG1
784 002202 004567 177560 JSR RS, RECD :GET LOWER LIMIT
785 002206 000000 18: LWORD O :CONTAINS TYPED LOWER LIMIT
786 002210 016737 177772 001012 MOV 1$,93FRSTMEM  ;SET IN LOMER LIMIT
787 002216 004767 177010 JSR PC..PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RDRS
788 unzzzs 016663 M5G2
% - 2 Jagm SS’RECD gEo;mLmsl wgeng LIMT
;35 % SEE% 177772 002154 MOV 28, 38LSTMEM
793 002240 00S037 001000 START3: CLR 38l -CLEAR PRSS COUNT
794 002244 012737 000006 000004 START2: MOV oennvsc+a JSERR tc -SET smon TRAP TO HALT AT &
795 002252 012706 000SO00 MOV T STRlK PT
7% 002256 0123;;}7, 001000 177570 MOV mcm éaog.mv oxsm.nv PAS 03{
797 00c26M Ol 001016 000030 MOV 8SCOPEA, IBEMTVEC:SET EMT(SC )mnp VECTOR
798 002272 012737 001412 000034 MOV SERROR, 98 TRAPVE :SET TRAP (HLY) VECTOR
ggg 02305 012737 000200 000036 MOV 3200, ahmpvec+a :PRIORITY LEVEL 4 ON TRAP
801 ooooooooooooo rmsr ADDRESS TO BE RELOCATED 000000000
802 002306 010700 RELO: C,RO :GET PC
803 002310 005740 151 ho ‘RO CONTRINS THE ADDRESS OF RELO
80M 002312 010037 001010 MOV no J8FRSTAD ,svs
BOS gg%a 0107% MOV PC.RO s GET_CURRENT PC
806 162700 002320 sug 'RO s SUBTRACT RELOCATION FACTOR
B07 002324 010037 0CI00H4 MOV no amacron : SAVE RELOCATION FACTOR
808 002330 010701 MOV :SET NEW SCOPE PTR
809 :CHECK BRANCH msmucnons
810 002332 000257 cCce : CC*$=0000
811 002334 103407 BCS cco :SAME RS BLO
812 002336 102406 BYS cCo
813 002340 001405 BEQ cco
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DDIRAR. P11
814 002342 (00404 BM] cCo
81S 002344 002403 BLY €Co
it Si s -
aip BeeEd {Ridal )
gég 0023s4 104400 CCO: HLY :ONE OF THE ABOVE BRANCHES FRILED
821 : CONTINUE
822 0023S6 000270 SEN :CC*S=1000
823 002360 100003 BPL CCl
824 002362 002002 BGE cC!
B82S 002364 003001 BGT CCl
826 002 002401 BLY . +4
% 002370 104400 CCl: HLY :ONE OF THE RBOVE BRANCHES FRILED
829 s CONTINUE
830 002372 000262 SEV ;CC'5=1010
831 002374 102003 BvC cce
832 002376 002402 BLY cCe
833 002400 003401 BLE cCe
834 002402 002001 BGE .44 _
g% 002404 104400 cCe: HLY :ERROR! ONE OF THE ©20VE SRANCHES FAILED
837 s CONTINUE R
838 002406 000261 SEC ;CC*5=1011
839 002410 103002 BCC €C3
840 002412 101001 BHI CC3
B4l 002414 003001 BGT R
g:g 002416 104400 €C3: HLT ;ERROR! ONE OF THE ABOVE BRANCHES FAILED
B4y s CONTINUE
BYS 002420 000264 SEZ :CC'S=1111
B4 002422 001003 BNE CCH
B847 002424 003002 BGT cCH
848 002426 101001 BH] cCH
B49 002430 01 BLE .4
8SC 002432 104400 (oL F HLY :ERROR! ONE OF THE ABOVE BRANCHES FAILED
gssé 002434 104000 SCOPE
BS3 s TEST UNARY CONDITION CODES
BS4 :CLR 0
BSS 00243 000277 SCC
8S6 002440 000244 CLZ
B8S7 002442 0D0S000 CLR RO +R0=0,CC*S=0100
BS8 002444 103404 BCS CLRO
859 002446 102403 BVS CLRO
860 002450 001002 CLRO
B6l 002452 10G+31 BMI CLRO
B62 002454 003401 BLE .44
%3 002456 104400 CLRO: HLT :ERROR® INCORRECTY CC’'S AFTER CLR
86S 002460 000277 SCC
Bob 002462 000244 CLZ
Be? 002464 005700 157 RO :R0=0,CC’'S=0100
E68 00246b 103404 BCS TSTO
869 002470 102403 BVS TST0
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DOQRAR-A BASIC 1l FAMILY INSTRUCTION EXER.
DDGRAR.PLL

TSTO:

CoMO:

RDCC:

RORO:

DECO:

INCO:

MRCYL1!l 27(732)

BNE 1570
8MI 1ST0
8L0S .44
MLT

CCC

+SEZ!SEV

COM RO
BCC COoMO
BVS coMO
8EQ COMO
BPL COMO
BLT .4
HLT

SEC

RDC RO
BCC RDCO
BvS RADCO
BNE ROCO
BGE 4
HLT

SEC

ROR RO
BCS ROROD
BvC RORO
BEQ RORO
BPL RORQ
BGT RL)
HLTY

SCC

CLv

DEC RO
BCC DECO
BVC DECO
BEQ CECO
BMI DECO
BLE .44
HLT

¢ce

INC RO
BCS INCO
BvC INCO
BEQ INCO
BPL INCO
BGT .44
HLT

SCC

CLV

NEG RO
BCC NEGO
BVC NEGO
BEQ NEGO

22-SEP-76 14:39 PAGE 20

;ERROR! INCORRECT CC’S AFTER TST

;R0=-1,CC’S=1001

;ERROR! INCORRECT CC’S RFTER COM

; R0=000008,CC’'S=0101

; ERROR! INCORRECT CC’'S AFTER RDC

; R0=100000,€C’S=1010

; ERROR! INCORRECT CC’S RFTER ROR

:R0=077777,CC" 5=0011

;ERROR! INCORRECT CC'S RFTER DEC

;R0=100000,CC’'S=1010

;ERROR? INCORRECT CC'S AFTER INC

; R0=100000,CC’S=1011
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DDGRAR.P1!
26 002640 002001 BuE .44
% 002t42 104400 NEGO: HLT ;ERROR! INCORRECT CC’S AFTER NEG
329 002644 000261 SEC
930 002¢e4% 006300 ASL RO ;R0=000000,7C’S=0111
931 002650 103004 8CC ASLC
932 002652 102003 8V(C ASLO
933 002654 001002 BNE ASLO
934 002656 1004Gl BMI RSLO
935S 002660 101401 BLOS .Y
333_} 002662 104400 ASLO: HLT ;ERROR! INCORRECT CC’5 RFTER ASL
938 002664 006100 ROL RO ; R0=000001,CC’S=0000
S39 002666 103402 BCS ROLO
940 002670 00340l BLE ROLO
41 002672 002001 BGE .44
ag 002674 104400 ROLO:  HLT ; ERROR! INCORRECT CC'S RFTER ROL
944 0C2676 006200 ASR RO ; R0=000000,CC’S=0111
945 002700 103003 BCC ASRO
F46 002702 102002 BVC ASRO
947 002704 001001 BNE RSRO
948 002706 002401 BLY .44
ggg 002710 104400 RSRO:  HLT ;ERROR! INCORRECT CC’'S AFTER ASR
951 002712 000277 SCC
952 002714 00S600 SBC RO ;R0=-1,CC’5=100!
953 002716 103002 BCC SBCa
954 002720 102401 BVS SBCC
955 00c722 003401 BLE .44
% 002724 104400 SBCO:  HLT ; ERROR! INCORRECT CC'S RFTER SBC
958 002726 (005400 NEG RO ;R0=000001, CC’ S=0C001
959 002730 000300 SlAB RO :R0=000400", CC*S=0100
%0 002732 103403 B8CS SKABO
%] 002734 102402 BVS SWABO
%2 00273 0010301 BNE SKABO
863 002740 002001 8GE .4
964 002742 104400 SWABO: HLT ;ERROR! INCORRECT CC’S RFTER SWARB
%ES, 002744  104G00 SCOPE
%7 ; CHECK REGISTER SELECTION
%8 002746 005000 CLR RO
%9 002750 000277 SCC
970 00275¢ 006100 ROL RO ;RO=1
971 002754 010002 MOV RO,R2
972 002756 006302 RSL Re ;Re=e
973 002760 010203 MOV R2,R3
974 002762 006303 ASL R3 ;R3=4
975 002764 010304 Mov R3,RY
976 002766 006304 RSL RY ;R4=10
977 002770 010405 MOV R4,RS
978 002772 006305 RSL RS ;RS=20
979 002774 010546 MOV RS,-(5P) :SET BITS SET IN REGISTERS
880 002776 050416 8IS R4, (SP) : INTO STACK RDDRESS
381 003000 050316 BIS R3, (S5P)
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104400

000937

000377

000020

100000

177401

000001

18: ROL

2s: SEC

38: ASR

4S: RADD

s: ASL

%} H HLT

MRCYLl 27(732)

Re, 1SP)

RO (SP)
131 (SP)+
44

ce-SEP-76 14:39 PAGE 22

M%SglNG BIT(S) REPRESENT
: INCORRECT REGISTER SELECTIN

BITS CAN BE SET & CLEARED IN ALL EGISTERS

8377 ,R0
R

#100000,R3
R3
3%

R3
.+4

#177401,RY
RY

VOLITILITY
Re

Re

Re,R3

R2
R2

;SET ALL BITS (HOVB EXTENDS SIGN)
ATE A 0 THROUGH ALL BIT
POSITIONS
sFINAL RESULT IS -1

; ERROR!

;SET SHIFT COUNT

;ROTATE 1 THROUGH ALL BIT POSITS
DECREHENT SHIFT COUNT

;R2 SHOULD CONTAIN -1
; ERROR! CHECK R2 SHOULD = O

;EXTEND 1 BIT THROUGH ALL POSITIONS

; ERROR!

;R4=1

:HAS THE AFFECT OF SHIFTING A BIT
; THROUGH ALL POSITIONS

;RESULT SHOULD BE O

;Re=-

;R2=LO0P COUNT
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DDGRAR. P11
1038 0031S4 010304 78: MOV R3,RY
1039 003156 005302 DEC R s DECREMENT LOOP COUNT
1040 003160 001375 BNE 78
104 162 "588 N Rg «CHECK R3
104 164 a N )
1043 003166 INC RY : CHECK R4
1044 003170 901401 BEQ .44
iows 003172 104400 83: HLT
1339 . CHECK TRANSFER OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
1048 003174 032737 000023 177776 4STST: BIT £20, 98P ;CHECK IF 'T’ BIT 15 SET
1049 003202 001052 Eit 7$ :SKIP TEST IF 'T' BIT SET
100 003204 010146 MOV R1,-(SP) :SAVE SCOPE PTR
105! 003206 010627 MOV SP. (PC)+ :SAVE STACK PTR
1052 083210 18: .MORD O :C0'TRINS SAVED STACK PTR

Z 10683 003212 010727 MOV PC, (PC)+ :LOAD 0nT". THE CURRENT PC IS USED RS
1054 003214 2%: .MORD O :DATA. “IF THIS TEST FAILS 28 CON-
1055 :TAINS THE DATA BEING USED.
1056 003216 7 177772 INC 28 *MAKE ODD TO CHECK BIT 0
1057 003222 016700 177766 38: MOV 2%,R0 :LOAD GD REGISTER O
1058 003226 010001 MOV RO.R] : TRANSFER GS REG 0 TO GD REG 1
1059 003230 010102 MOV R1,R2 *AND cs REG ! TO GD REG 2
1060 010203 MOV R2.R3 “ETC..
1061 003234 010304 MOV Ra,nq
1062 00323% 0104 MOV R4’RS
1063 003240 152737 000340 177776 BISB  #340,3#PSW :SET PRIORITY LEVEL 7
1064 003246 010506 MOV RS, SP : TRANSFER GS REG 5 70 GD STK PTR
1065 003250 010627 MOV P’ (PC)+ rnnnsrsa GS STK PTR ro MEMORY
1066 003252 000000 4§: .MORD D :CONTRINS GS STACK
1067 003254 016706 177730 MOV 18, 5P awmmsmpmn&xomamvmwe
1068 003260 142737 000340 177776 BICB  #340, 9¢PSW :SET PRIORITY LEVEL O
1069 003266 026700 177760 CMP 4§, RO : COMPARE GS/GD STKPTR WITH GS REG O
1070 003272 001004 BNE 13 :BRANCH IF THEY WERE NOT
1071 003274 006367 177714 ASL 28 !SHIFT TEST DATA UNTIL = 000000
1072 003300 001350 BNE 3%
1073 003302 000411 BR 68
1074 003304 010746 G§: MOV RO, -(SP) :GET GS REG O
1075 003306 010146 MOV R1,-(SP) 'ETC...
1076 003310 010246 MOV R2, -(SP)
1077 003312 01034 MOV R3, ~(5P)
1078 003314 010446 MOV RY. -(5P)
1079 003316 DI1CSY6 MOV RS, -(5P)
1080 003320 104400 HLT ;ERROR! DATA IN GS STK PTR NOT = GS REG O
1081 :GS REG 0-GS nec s ARE ON THE STACK
1082 003322 016706 177662 MOV 18,5P *RESTORE STACK P
1083 003326 012601 6S: MOV (5P)+,RI sRESTORE SCOPE PTR
iggg 003330 104000 78: SCOPE
1086 : TEST UNARY WORD INSTRUCTIONS USING ADDRESS MODE 1
1087 003332 000401 BR pth
1088 003334 000000 JWORD O :RESERVE ADDRESS FOR TESTS
1089 003336 010702 MOV PC,R2
1090 003340 1627C2 000004 SUB 84’ R2 sR2 POINTS TO RESERVED WORD
{835 003344 005012 CLR (R2) :PRESET (R2)
1093 CJ3346 000261 T
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1094
1095
10%%
1097
1098

3

O N S S N N N T Ty Sy e O N Y e Y Sy Oy T O T T Y Y Sy S Y ST Y APy WPy WY ST WPy TVY WY WOy Wby WPy SOy s
S SF IS ES BB YRR 2R LB B EYRR BN SNt e— o 3BIFRZORES

003350
003352
3354

003510

006012
101402

000261

104400

000257
000261
005512
103403
102002
100001
001001
104400

RORI:

DECI:

FDCl:

RKOLL:

FOL1A:

RSR1:

RORIA:

INCL:

02
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R (R2) s (R2)=100C00,CC=1010
BLOS ROR!
BPL ROR1I
8GE L
HLT sERROR! INCORRECT CC'S RS SHOWN RBOVE
CCC
SEC
DEC (R2) : (R2)=077777,CC=001!
BCC DECL
BLE 44
HLT :ERROR! INCORRECT CC’S RS SHOWN RBOVE
CCC
SEC
RADC (Re) ; (R2)=100000,CC=1010
BCS ADCL
BVC RDCl
BPL RDCI
BNE 4
HLY :ERROR! INCORRECT CC’S RS SHOWN RBOVE
ROL (R2) : (R2)=000000,CC=0111
BCC ROLI
BvC ROL1
BNE ROL1
BPL 44
HLT +ERROR! INCORRECT CC’S RS SHOWN ABOVE
ROL (R2) s (R2)=000001,CC=0000
BLOS ROL 1A sBRANCH IF C OR 2 IS SET
BVS ROL1A
BPL .4
HLT
ASR (R2) : (R2)=000000,CC=0111
BCC ASR1
BvC ASR1
BNE ASR!
BPL .4
HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
ROR (R2) ; (R2)=100000,CC=1010
BCS RORIR
BvC RORIA
BEQ RORIA
HLT
SEC
INC (R2) : (R2)=100001,CC=100!
BCC INCL
BvVS INCL

B8
HLT ; ERROR! INCORRECT CC'S RS SHOWN RBOVE
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DDGRAR

-
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-

RR LS LEBBIRRREVRBIIIAA IS S LFRELR IS DB YRALEE

L T e N N T Sy e el ol e ) oy oy e e e e o Y e e e T ot Y Sy e e T ] o] ] Y P07 WPy Uy UP Uy Wy G
)
8@080

£

~8883

Pl

003sle
003514
003§16
R

003524

00sekl2
103403
102402
086401
100401
104400

000261
00sele
103403
102002
001401
100001
104400

000261
00ssle
100401
104400

000261
006312

SBCL:

SBCIRA:

ASL1:

COM]:

TSTY:

NEGI:

DECIA:

MO2

MACY1l 27(732) 22-SEP-76 14:33 PAGE 25

éggi : (R2)=100000,CC=1000
281
-+ ;ERROR! INCORRECT CC’'S AS SHOWN ABOVE
éggig s (R2)=077777,00=0010
3
-+ :ERROR! INCORRECT CC’'S RS SHOEN ABOVE
fgs) ; (R2)=100000,CC=1010
égfi ; (R2)=000000, CC=0111
ASL]
i

;ERROR! INCORRECT CC’S RS SHOWN RBOVE
égﬁi ; (R2)=177777,CC=1001
ot

:ERROR! INCORRECT CC’S AS SHOWN ABOVE
§§$i . (R2)=177777,CC=1000
1T
b :ERROR! INCORRECT CC'S AS SHOWN ABOVE
(R2) ; (R2)=000001 , CC=0000

;ERROR! INCORRECT CC’S AS SHOWN ABOVE
éggin ; (R2)=000000, CC=0101
.44

; ERROR! INCORRECT CC'S RS SHOWN RBOVE
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DDGARR. P11
1206 ;CHECK UNRY BYTE_INSTRUCTIONS USING ADDRESS MODE 1
1207 003650 0OOMOL BR :RESERVE A_WORD
1208 003652 000DOD WORD ' ADDRESS RESERVED FOR TESTS
1203 003654 010703 MOV PC,R3
1210 O0O3ESH 162703 0CO000Y SUB  #4,R3 ;R3 POINTS TO EVEN BYTE OF WORD
1211 003662 010304 MOV R3,RY :R4 POINTS TC ODD EYTE OF wIRD
1012 0036EY 005204 INC  RY
1213 003666 005013 CLR  (R3) ;PRESET DATA
1215 003670 000261 1$:  SEC
1216 003622 105513 ADCB  (R3) ;RDD_CARRY TO EVEN BYTE
1217 00367+ 100402 BMI. 2§ *UNTIL EVEN BYTE BECOMES NEGATIVE
1218 003676 105214 INB  (RW) ; INCREMENT 00D BYTE
1219 003700 (00773 BR 18
1520 003702 102401 26:  BVS .44 ; (R3)=077600=10774112001,CC=1010
1221 003704 104400 HLT
1299 003706 020242 cLV
1223 003710 105214 INCB  (RY) ; (R3)=100200=( 100012001, CC=1010
1224 003712 103402 BCS  INCBL
1225 003714 10:001 BVC  INCBI
1226 003716 100401 BMI .4
ig27 003720 10400 INCBI: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
1229 003722 106114 ROLB  (RY) ; (R3)=000200={00001{2001,CC=0111
1230 003724 103002 BCC  ROLB!
1231 003726 102001 BVC  ROLBI
1232 003730 001401 BEG .44
233 003732 10400 ROLBL: HLT ;ERROR! INCORRECT CC’S AS SHOWN ASOVE
1235 003734 105614 SBCB  (RY) ; (R3)=177600=[177412001, CC=1001
1236 003736 103002 BCC  SBCBI -
1237 003740 102401 BVS  SBCBI
1238 003742 100401 BMI .44
1239 003744 104400 SBCBL: HLT ;ERROR! INCORRECT CC’S AS SHOMN ABOVE
1241 003746 106313 . ASLB  (R3) ; (R3)=177400, CC=0111
1242 003750 103002 ) BCC  ASLBI
1243 003752 102001 ; BVC  RSLBI
1244 003754 001401 BEG .44
ig45 003786 104400 . ASLBI: HLT ;ERROR! INCORRECT CC’S AS SHOMN ABOVE
1247 003760 105413 : NEGB  (R3) ; (R3)=177400, CC=0100
1248 003762 103402 BCS  NEGBL
1243 003764 102401 BVS  NEGBI
1950 003766 001401 BEQ .+
1g51 003770 104400 NEGBL: HLT ;ERROR! INCORRECT CC’S AS SHOMN REOVE
1953 003772 000277 SCC
1954 003779 105313 DECE  (R3) ; (R3)=177777,CC=1001
1950 003776 103002 BCC  DECBI
1256 0OYO00 102401 BYS  DECSI
1257 0Q4002 HO1001 BNE .44 i
1258 004004 104400 DECBI: HLT ;EAROR! INCORRECT CC’S AS SHOMN ABOVE
1260 0Q40G6 00D2Y) cLC
1261 004010 106013 RORB  (R3) ; (R3)=177577,CC=0011
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1262 004012 103002 B.C  ROPBI

1263 004014 102001 BV  RORBI

1264 0Q0le 10008} BPL .44

1265 004020 109400 RORBI: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
1267 004022 000241 cLC

1268 DO4ON 105114 SOMB  (RY) ; (R3)=000177,€C=0101

1269 004026 103002 BCC  comBl

1270 004030 1C240] BVS  CCMBl

1271 004032 OGI4G] BEG .44

1g72 DOMOM 104400 COMBL: LT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
1274 004036 108213 1S:  ASRB  (R3) ;SHIFT EVEN BYTE UNTIL V CLEARS
127S DOYOWD 182002 BVC 2§

1276 00MQ42 105514 ADCB  (R4) ;AND ADD CARRY 70 00D BYTE

1277 DOWNM  DOO774 BR 18

1278 0O4046 103401 2s:  BCS  ASRBI

1279 004050 001401 BEQ .4

120 004052 1 ASRBL: HLT ;ERROR! INCORRECT CC’S AS SHOWN RABOVE
1282 4 106214 SR (RY)

1585 DO4ms 106514 ASRE  (RY) ; (R3)=000400, CC=0011

1264 004060 103002 BCC  ASRAIA

1286 0OMOB2 102001 BVC  ASRBIA

1286 0OM064 001001 BNE .44

1267 004066 10400 ASRBIA: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
1289 DOM070 10S3I4 DECB  (RY) ; (R3)=000000, CC=0100

1290 004072 00140} BEG .+

23] DONO74 104400 HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
i243 004076 (000261 SEC

1294 004100 108014 RORB  (RY) ; (R3)=100000, CC=1010

1295 00410 103402 BCS  RORBIA

129 004104 102001 BVC  RORBIA

1297 004106 100401 BMI .4

1298 004110 1000 RORBIA: HLI ;ERROR! INCORRECT CC'S RS SHOWN RBOVE
1300 0o4112 QOORY2 CLY

130! 04114 [0S314 DECB  (R) ; (R3)=077400,CC=0100

1300 004116 102401 BVS .44

1303 004120 10%400 HLT

1305 004122 00026} SEC

1306 OOMI24 105313 DECB  (R3) ; (R3)=077777,CC=1001

1307 004126 103002 BCC  DECBIA

1308 004130 102401 BVS  DECBIA

1303 OmMi3e 10040} ) G

1318 OONIN  10%00 DECBIR: HLT ;ERROR! INCORRECT CC’S RS SHOMN RBOVE
1212 004136 000277 SeC

1313 004140 000313 SUAB (R ; (R3)2177577=1774111771,CC=0000
1314 DOMI42 103402 BCS  SWABL

1315 OOMI44 102401 BVS  SuABl

1316 004i4e 100001 BPL .44

1317 004150 109400 SWABI: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
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1318

1319 0ONIS2 10571 TSTB  (RY) : (R3)=177577=(17741(177],CC=100C
1320 0Oyi3Y 103wG2 BCS 15781

1321 OON156 102401 BVS 15181

1§§ %18 100401 BMI .Y

{w 162 104400 TSTBl: HLT :ERROR! INCORRECT CC'S RS SHOWN ABOVE
1355 0OwIEY 10501 CLRB  (R%) : (R3)=000177=100003{1771,CC=0100
1326 004166 001401 BEQ A

1327 004170 104400 RLT

1328 0OM172 106313 ASLB  (R3) . (R3)=000376 ,CC=1010

1329 00NN 103902 BCS ASLBIA

1336 0OM176 102001 8VC ASLB1A

1331 0ON200 100401 8M] e

Pa.% 004 104400 ASLBIA: HWLT :ERROR! INCORRECT CC’'S RS SHOWN RBOVE
1339 004204 105113 CoMB  (R3) - (R3)=000001, CC=0001

1335 00 103002 BCC COMBIA

13% 004210 102401 BVS COMBIR

1337 0OMZ12 100001 BPL eh

i% 004214 104400 COMBIA: WLT -ERROR! INCORRECT CC'S RS SHOWN ASOVE
1340 00N2i6 000313 SWAB (R3] : (R3)=000400, C€C=0100

1] 00M220 001401 BEQ .44

@5 00222 104400 HLT

13%4 OONZ2M  1052!3 INGB  (R3)

1345 004226 000CH1 SEC

146 DON20 105613 S8CB  (RI) - (R3)=000400, CC=0100

1347 00v232 001401 BEQ .+4

1348 DO4234 104400 HLT

1349 0023 022713 000N CHP 8400, (R3) :CHECK REMAINING RESULT

1350 004N2 001401 BEQ .44

1351 004244 104400 HLT

ig OON246 104000 SCOPE

1354 : CHECK UNARY WORD OPS USING ADDORESS MODES 2 AND 4 (AUTO INC/DEC)
1365 pO42S0 000401 BR  +4

1356 004252 000000 LMORD O :RODRESS RESERVED FOR TESTS

1357 010704 MOV PC,RY

1358 004266 162704 000004 SUB 84’ RY R4 _AND RS POINT TO

1359 00u26e 010405 MOV RY’RS -RESERVED WORD

i:ﬁ 005015 CLR (RS) :PRESET DATA=0

1362 004266 000277 5CC

1363 004270 00Go4M cL2

1364 0OM272 005725 ST (RG)+ + (RS)=000000, CC=0100

1365 OOMZ79  103M02 BCS 1572

166 004276 102401 BVS 1512

1367 004300 O00I4C! BEQ .44

iggg 00M302 104400 1572: WLT :ERROR! INCORRECT CC’S AS SHOWN ABOVE
1370 004304 00SI4S coM -(RS) : (R§)=177777,CC=1001

1371 004306 102001 BCC CoMY4

1372 0OM310  100M0: BM] pt

1373 NG4312 104400 COM4: HLT :ERROR! INCORRECT CC’S AS SHOWN ABOVE




DOGRR-A BRSIC 11 FAMILY INSTRUCTION EXER.
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13
1375
1378
1377
1378
1379

i

e T R T e

1413

-
g o
——
unLE

Pll

OOM31M
004316

000241
?06024
182001
100001
104400

000261

R 0

¢ 25EE

a8
58

ROR2:

INCH:

SWABE:

NEGE:

RSRe:

ROLY:

DO3

MRCY1l 27{732) 22-SEP-76 [4:39 PAGE 29

cLe
ROR  (R4)+ ; (R4)=077777,€C=0011
BCC  ROR2
BVC  RORZ
BPL .44
HLT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
cce
INC  =(RY) ; (R4)=100008,€C=1010
BVC  INCY
BEQ  INCY
8M .4
HL ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
SEC
SWRB  (RW)+ ; (R4)=000200, CC=1000
it ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
NEG  (RS)¢+ ; (RS)=177600, CC=1001
BCC  NEGe
BHI .44
HLT ;ERROR! INCCRRECT CC'S AS SHOKN ABOVE
CLR  -(RY) ; (R4)=000000, ~C=0100
BEQ .44
LT
SEC
ROR  -(RS) ; (R5)=100000, CC=1010
ADC  (RG)+ ; (RS)=100001, CC=1000
BVS  ADC2
Bl .M _
HLT ;ERROR! INCORRECT CC'S RS SHOWN RBOVE
SEV
RSR  (RY)+ ; (R4)=140000, CC=1001
BCC  ASR?
ASR2
BMI .4
HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
SEV
ROL  =(RY) ; (R4)=100001, CC=1001
BCC  ROLM
BYS  ROLY
BMI .44
HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
s8¢ -(RS) ; (RS)=100000, CC=1000
HT ;ERROR! *C’ BIT FAILED TO CLERR
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DDQIRA. P11

1430 00NNS0 005325 DEC (RS> + . (R5)=077777,CC=0010

143] 0OW482 103402 BCS DEC2

}:32 ] ioaom g;c ogga

{:35 %3328 189586 DEC2: ML -ERROR! INCORRECT CC'S AS SHOWN ABOVE
1836 009462 006324 ASL (R4) 4 : (R4)=177776,CC=1010

1437 OO%4EN 102401 BVS e

1438 0Ow466 104400 HLT

1439 OOMN70  DO63NM ASL -(RY) : (RY)=177774,CC=1001

18440 DOwWM72 103003 8CC ASLY

1441 DON47Y 102992 BVS ASLY

1442 004476 00401 8EQ ASLY

1443 004500 100401 8M] e

1444 004502 104400 ASLY: HLT :ERROR! INCORRECT CC’'S AS SHOWN ABOVE
1446 DONSOMN 02279 17777M CMP 8177774, (R4} +

1447 0ON510 001401 BEQ .44

1448 004512 104400 HLT

1449 0QOMS14  020M0S CMP R4, RS

1450 OOM516 001401 BEQ Y

1451 004520 104400 HLT

i:’?a 004522 104000 SCOPE

1454 - CHECK UNRRY BYTE OPS USING RDDRESS MODES 2 AND 4

1455 DOMS24  DOON01 BR L+4 *RESERVE R WORD

1456 004526 000000 LWMORD O RESERVED WORD

1457 0ONS30 010705 MOV PC,RS

1458 Q04532 162705 000004 SU8 84 RS :RS POINTS TO EVEN BYTE OF RESERVED WORD
149 DO4S36 010500 MOV RS, RO

1460 g?g 1 MOV RO.R2

1461 4 INC R2 :R2 POINTS TO 0DD BYTE OF RESERVED WORD
ir& OOMSW4 005010 CLR (RO) PRESET

1466 % 505“1% COMB  (RS)+ : (R0)=000377,€C=1001

1467 DOM55N 103002 BCC COMB2

e Bt 1B T

ﬁ%? %ssgao 104400 COMB2: HL% :ERROR! INCORRECT CC’S AS SHOWN ABOVE
1472 O0O4SEN 105542 ADCB  -(R2) : (R0)=000000, CC=0101

1473 004566 00140} BEQ .44

1474 0O4570 [0N400 MY :ERROR? INCORRECT RESULT RS SHOWN ABOVE
1475 004572 105525 ADCB  (RS)+ + (R0)=000400, CC=0000

1476 004S79 103401 BCS ADCB2

1477 004576 00100 BNE L +Y4

ia;g 00600 104400 ADCB2: HWLT :ERROR! INCORRECT CC'S RS SHOWN RBOVE
1480 004602 000263 +SEC!SEV

1481 00460M 106045 RORB  -(RS) : (RO)=100000, CC=1001

1482 004606 103003 BCC RORBY

1483 004610 102402 BVS RORBY

1484 004612 001401 BEQ RORBY

1486 004614 10080) BMI ,+4
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1486
1487
1488

004616

104400

000277
1061

l

)|
001401

100001
104400

DOQRAR-R BASIC Il FAMILY INSTRUCTION EXER.
DOGRRAR.PL1

RORBM:

ROLBe:

RASRBe:

RASRB2A:

ASLBY:

DECBe:

SBCBY:

NEGBY:

T67T8B2:

MRCYL! 27(732}

HLT

SCC

ROLB (R2)+
BCS ROLB2
BVS ROLBe
BEQ ROLB2
BPL LN
HLT

CCC

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

INCB -(R2)
SCC

ASRB (R2)+
BCS RASRBZA
BVS ASRB2A
BPL .44
HT

+SE2!'SEV

RASLB -(RS)
BCC RSLBY
BVS RASLBY
BEQ ASLBY
BMI .44
HLT

DECB (R2)+
BCC DECBZ
BVC DECB2
BPL .44
HLT

SBCB -{RS)
BCS SBCBY
BVS SBZBY
BEQ .44
HLY

NEGB -(R2)
BCC NEGBY
BVS NEGBY
BM] .Y
HLY

15718 (RS)+
BCS 78782
BEQ .4
MLT

FO3

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

: (RO)=100001, CC=0000

; “RROR! INCORRECT CC’'S AS SHOWN RBOVE

; (RO)=140001, CC=1010

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

; ERROR! INCORRECT CC’'S RS SHOWN RBOVE

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

;ERROR! INCORRECT CC'S RS SHOWN ARBOVE
; (RDH=077401=107741{001} ,CC=0010

;ERROR! INCORRECT CC'S AS SHOMNOBOVE
: (R0)=077400, CC=0100

;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (RD)=10400,CC=100!

;ERROR! INCORRECT CC’S RS SHOWN RBOVE
: (R0)=100400, CC=0100
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ODGARA.P

105722

0
B

ARRRR o
FERGR PRB

1857
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1568
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1561
1582
1583
1584
1585
1586
1587
1588
1589
1891

mnnnun
SRR LI

058 BRRE B

0CCe0!

000004

TSTB2A:

SWABY:

INCB2:

RORS:

MRCYL1]l 27(732)

GO3

22-SEP-76 14:39 PAGE 32

TSTB  (R2)+ s (R0)=100400, CC=1000
BEQ 1STB2R
BM] )
HLT
SEC
SWAB  =(R2) : (R0)=000201,CC=1000
BCS SWABY
BM] +4
HLT
SCC
INCB  (RS)+ - (R0)=000601=[00041[2011,CC=0000
BCC NCB2
BVS INCB2
BEQ INCB2
BPL +4
HLT
ggg (ga)+,cuoosu1 «CHECK END RESULT
HLT
CNP R2,R5 :CHECK REGISTERS
BEQ .+
HLT
SCOPE
:CHECK UNARY WORD OPS USING RDDRESS MODES 3 AND 5
BR .+6 ;RESERVE 2 WORDS
WORD O 1 FOR THE ADDRESS
‘WORD O nno FOR DATA
MOV PC,R3
SUB 84 R3
CLR (RY) :PRESET DATA
MOV R3,R0 RO POINTS TO DATA WORD
TST -(R3)
MOV RO, (na)
MOV R3.RY
cee
ST 3(R3)+ - (R0)=000000, CC=0100
BEQ .+
HLT
SEC
ROR 3-(R3) . (R0)=100000, CC=1010
BCS RORS
BvVC RORS
gMI prth
HLT
cce
ASR J(RY)+ + (RD)=140000, CC=1010
BVC ASR3
BMI L+
HLT

RSR3:
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DDGRAR

1598

1615

e Bt P Pt Gt Pt Bt Pt Pt
oo
Pt Pt s e
¥l JRNT,

AR AR A SRR NIRRT

Pl

3 FNSFE REREK BFEssme iadRd

gggﬁ RORAR BRAAAR FDARRAR RoARED

S

:

005250
005eS2

000250

001401
104400

00S6S4Y
103401
001401
104400
104000

000403
000000

ASL3:

DECS:

NEGS:

COM3:

INC3:

RDCS:

ROL3:

SBCS:

MRCY1! 27(732)

J(RI)+
ASL3
RSL3
.4

&=(RY)
DECS
DECS
DECS
R

§-(R3)
NEGS
NEGS
.44

d(RY)+
COoM3

S(RY)+
ROL3
ROL3
.4

a-(R3)
d-(R4)
SBCS
.Y

HO3

22-SEP-76 14:39 PRAGE 33

; (RO}=100000,CC=1001

. (RO)=077777, CC=0010

; (R0)=100001, CC=100!

- (R0)=077776, CC=0001
; (RD)=077777, CC=0001

; (RD)=100000, CC=1010

: (RG)=000000,CC=0111

; (RO)=000001, CC=000
=010

1
: (R)=000000, €C=0100

: CHECK UggRY BYTE OES USING RDDRESS MODES_3 AND 5

.WORD

0

; RESERVE 3 WORDS
:1 FOR EVEN BYTE ADDRESS
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DOS.2SH

102002

s
i

B &

Prat Prut Pt Gt vt Pt P % Puut. Pt P
W

§23 9%
oS58 B2S

005406
005410
00s412

g 2
I 8

~IJMBS:

ASRBS:

INCB3:

RORBS:

ASLB3:

RDCBS:

JWORD 0
'WORD O

MOV PC,R2
1ST -(R2)
18T -(R2)
MOV R2, R0
cLR (RO
TST -(Re)
13T -(R2)
MOV RO, (R2)+
INC RO
MOV RO, (R2)+
MOV R2,R0O
MOV Re.RS
COM8  3-(R2)
BCC COMBS
BMI e
HLT

7ST8  3-(R2)
BEQ .+
HLT

SEV

ASRE  @-(RS)
BCC ASRBS
BVS ASRBS
BM] g
TR §

INCB  3(R2)+
BCC INCB3
BPL 44
HLT

cLC

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

ASLB  J(R2)+
BCC ASLE3
BVS ASLB3
BMI .+
HLT

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

5CC

103,

EVEN BYTE RDDRESS WORD
:LOAD_ADDRESS

; 00D BYTE RDDRESS
ngg 008 BYTE ADDRESS

: (RO5=177400,CC=1001
; (R0)=177400, CC=0100

; (R0)=177400, CC=1001
: (RD)=177401, CC=000

; (RD)Y=177400, CC=0111

: (R0)=177000, CC=1001

; (R0)=177400, CC=1000
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DDQRAR

SN NI NN N
e st Dt Bt Gt Pt ot o B P
SOONO NI L Whue—O

o

P Bt e Po o Pt s P s Pt Pt Pt Pt Pt Bt Pt Pt Pt
FRRPOBN

3NN NN

n
~

SEF SRR ERERER

1748

e
g\l
y -
J£

Pl

106135
101402
102401
100001
104400

000352
100401
104400

000261
105635
103401
001401
104400

iOS;BE
18338¢
001401

104400
104000

177764

177746

MACYL! 27(73¢2)

RULB  3(RS)+

BLOS ROLB3

BvVS ROLB3
. +4

ROLB3: HLT

SWAB  3-(R2)
.44

SBCB d(RS)+
BCS SBCB3
BEG .44

SBCB3: HLT
NEGB d(R2)+
DECB 3-(R2)
BCC DECBS
BEQ .44
DECBS: HLT
SCOPE

JO3

22-SEP-76 14:39 PRGE 35

; (RD)=177404, €C=0000
tBRANCH IF C'OR Z IS SET

. (R0)=000777, C£=1000
: (R0)=000377, CC=0100

; (RD)=000001
: (R0)=000000, CC=0101

; CHECK UNQRY WORD 8PS USING RDDRESS MODE & (PC)

PRESET DATR = 0
:RESERVED FOR DATA

UMM : .uono o
MOV PC,RO
ggg -(RQ), -(RO) :RO POINTS TO DARTA WORD
ROL UWME - (RD)=000001, CC=0000
BCS ROLG
BVS ROLB
BEQ ROLB
BPL L+
ROLG: HLT
coM UWME . (R0)=177776, C€C=1001
BCC COMB
BVS COMB
gM] L+
COMB: HWLT




0DQAR-R BRSIC {1 FAMILY INSTRUCTION EXER.
DDGRAR.PILL

1781

MRCYLl 27(732)

KO3

c2-SEP-76

14:39 PRGE 36

. e . ————— ——— e+ —

—_—— e ad— o




COGRA-A BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRARA.

1752
17583

Pil

005526
005532
00OSS3u
00SS36
00St40

00SS42

674
005700

006267

200277
00S4e?
103003
162402
001401
100001
104400

000277
006067

005367

02
102001
100001
104400

005567
103402

177732

177714

177674

177656

177640

177622
177614

177600

177564

ASR6:

NEGE:

RORG:

SBCh:

INCG:

ASLG:

DECG:

LO3

MRCYLl 27(732) 22-SEP-76 14:39 PAGE 37

ASR UWMB . (RD)=177777, CC=1010
BCS ASRE

BVC ASRE

BM] .44

HLT

SCC

NEG UWME + (RO)=000001, €C=0001
BC NEGE

BVS NEGE

BEG NEGE

BPL L+4

HLT

5CC

ROR UM : (R0)=100000, CC=1001
BCC RORG

BVS RORE

BEQ RORG

BMI et

ALT

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

BVC 5806

BPL .44

HLT

cLY

ING UM - (R0)=100000, CC=1011
BCS INCE

BVC INCE

BEQ INCE

BN C44

HLT

ggg UM - (R0)=140000, CC=1013
ASL UWME - (R0)=100000, CC=1001
BCC ASLE

BVS ASLE

BM] .+

ALT

DEC UWME : (R0)=077777, CC=0011
BCC DECE

BVC DECE

BPL .4

HLT

ADC UWMB s (R0)=100000, CC=1010
BCS ADCE




ODQARAR-R BARSIC 11 FAMILY INSTRUCTION EXER.
DOGRAR.PLL

00 a0 0Da0 00 G0 ad a0 D 00 W D
Pt Pt Pt Pt Pt Pt Pt vt Pt Pt ()
OOV LEWNU—OW

Pt s Pt Pt Pt ot P Pt 8 Pt Pt P

1821

4e

Pt P Pt Pt P Pt Pt P

2@ jealealonles)
- é&-&‘

O~ £

[y
@
[ =
D

1850

005702
00S70M
005706
905710
80 71
0571
005720
p0s722

102001
100401
104400

022710
001401
184400
104000

012700
063700
005067
000277
000244
105767
103403
102402
001001
100001
104400

000257
105767
001401
104400

105667
103402
102401
001401
104400

000261
105267
100403
105567

000771
103001
10240}
104400

106367
103003
102002
001001
100001
104400

000242
105567
103402
102001

177546

000200

006276
001004
000326

000316

008277

000266

000250
000243

000226

000207

RDCH:

MO3

MACY1l 27(732) 22-SEP-76 14:39 PAGE 38

BvC RDCBH
BMI Ry

HLT

CLV

SWAB UWMB
BM . +4

cHe %200, (RO)
.44

; CHECK Uang BYTEUOPS (EVEN/ODD) USING RDDRESS MODE & (PC)

TSTB6:

SBCB6:
18:

es:
INCBG:

ASLBG:

sUBME R
RDD JsFACTOR, RO ;RO _POINTS TG RDDRESS OF DATA

CLR usMb :CLEAR DARTA

SCC

CLZ

T1STB UBME

BCS TSTB6

BvVS TSTBB

BNE TSTB6

BPL .44

HLT

cCcC

T1STB uBMe+! s TEST ODD BYTE

BEQ .4

HLT

SBCB UBMG : (R0)=000000, CC=0100
BCS SBCB6

BVS SBCB6

BEQ 44

HLY

SEC

52?9 ggns :LOOP UNTIL (RO)=077600, CC=1011
ADCB UBMB+1 + INCB INST INCREMENTS EVEN BYTE
BR 18 +ADCB INCREMENTS 0DD BYTE
BCC INCB6

BvVS .4

HLY

RASLB UBME s (R0)=077400, CC=0111
BCC ASLB6

BVC ASLBE

BNE ASLBG

BPL .44

HLY

CLV

ADCB UBME+1 : (R0)=100000, CC=1010
BCS RADCBG

BVC RDCB6




COQAA-R BASIC 11 FRMILY INSTRUCTION EXER.
DDGRRA.P11

1£.0
1861
1862
1863
1864
1865

Pt Pt Pt Pt Pt Pt

006074
006076

006100
00biQe

00614

8 PREER BORRS B
SINIT RERLE

&

100401
104400

000261
106067
103402

104400

105167
103002
102401
100401
104400

000262
105467

000367
103401
100401
104400

106167
103002
102001

0Col71

000154

000137

000123

000106

000072

000057

000C40

000026

ACCEb:

RORBb:

comMBe:

NEGBG:

ROLBG:

ASRBG:

INCBBA:

DECBBR:

SWABG:

MRCYL1 27(732)

BMI
HLT

.44

UBME+!
RORB6
RORBE
. 4

UBMG
COMBE
COoMBE
.44

UBMB+1
NEGBS
NEGES
L+

UBME+1
ROLBG6
ROLBG
.4

uBME
ASRB6
ASRB6
.44

uBMb
INCBEA
INCBGA
.44

UBME+1

uBME
ROLBEA
ROLBBA

NOJ3

22-SEP-76 14:39 PRGE 39

: (R0)=140000, CC=1010

; (RO)=140377 CC=1001

; (RD)=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=0111
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UJJRQ-R BRSI

00e2SH
006256

FR%ILY

201401
104400

005767
10340¢
102401
231401
104400

000401
000300
104300
010702
062702

£12707

ug

INSTRUCTION ExER.

3

oy sRELOC, PC
. 0000900000000 LAST ADDRESS OF cboe TC BE RELOCATED 02000000300

BOM

c2-SEP-76 14:39 PAGE 4C

; (R0)=00000C, CC=0100

;RESERVE A WORD
:WORD RESERVED FOR DATA

GO RELOCATE PROGRAM CODE
ROGRAM RETURNS HERE+2
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CO4

DOGAR-R BASIC 11 FAMILY INSTRUCTION EXER. MACY!l 271732) Q22-SEP-76 14:39 PAGE 4!
DOGRAR. P11

133

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

1g§| &sg M (RO) :RO CONTAINS THE RDDRESS OF REL!
1839 1 001010 MOV Ro.aarnsrno : SAVE

1940 006326 9010700 MOV PC.RO :GET CURRENT PC

1941 006330 162700 006330 SUB 8..R0 *SUBTRACT RELOCATION FACTOR
1942 006334 010037 001004 MOV RO, 98FACTOR :SAVE RELOCATION FACTOR
im 006340 0.0701 MOV PC.RI :SET NEW SCOPE PIR

_945 :CHECK UNARY WORD OPS USING ADDRESS MODE 7

1946 006342  0OONO3 B8R M7 ‘RESERVE 3 WORDS ron nnonsssss & DATA
1947 D0B3WM 000C00 JWORD O : CONTRINS ADDRESS 0

1948 % % LWM7: .WORD O : CONTRINS DATA

§% WORD O :CONTRINS ADDRESS OF UWMT
1951 006352 010760 UW?: MOV PC,RO

1952 00634 00S740 157 -(RD)

1963 006356 157 -(RQ)

1954 006360 CLR -(RO) :CLERR TEST DATA

1955 006362 010002 MOV RO, R2

1956 006364 010240 MOV R2' -(RO) :SET UP ADDRESS

1957 D0E36b 005720 TST (RO)+ ;MOVE RO TO NEXT ADDRESS
1958 006370 005720 157 (RO)+

1959 006372 010210 MOV Re, (RO) -GET NEXT RDDRESS

1960 006374 010200 MOV R2,R0 :SET RO POINTING TO DRTA
196 000277 SCC

1962 006400 00C24M CL2

1963 006402 005772 000002 15T 32(2) : (R0)=000000, €C=0100
1964 006406 001401 BEQ .+4

i%‘é 006410 104400 HCT

1967 DOGN12 000277 SCC

1968 006414 00S672 177776 GBC 3-2(2) : (RD)=177777, CC=1001
1969 006420 103002 BCC SBC?

1970 006422 102401 BvS S8C7

1971 00eN2N 100401 BM] L4

i%a 00642 108400 SBC7: HW.T

1974 006430 000277 SCC

1975 006432 0002M] cLe

1976 006N 006372 000002 RSL 32(2) : (R0)=177776, CC=1001
1977 103002 BCC ASL7

1978 006442 102401 BVS ASL?

1979 Q0EM44 100401 BN] .+

i%l 006446 104400 ASL?: HLT

1982 0064S0 000257 cee

1983 00eN52 005372 000002 DEC 3R(2) : (RQ)=177775, CC=1000
1984 006456 103402 BCS DEC?

1885 50 102401 BVS DEC?

1986 00p462 100401 BM] e

i% 006464 104400 DEC7: HWLT

1989 006M6E 000262 SEV




OOQRAR-R BRSIC 11 FAMILY INSTRUCTION EXER.
DOGRRA.PLL

£
D
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SReRREEREE SRR

SN
OONOMN EWU-O)

R

2023

006470
Q064N
Q06478

006272
103002
102401
100401
104400

000241
000262

177776

177776

003002

177776

000002

C00002

177778

00000e

177776

ASR?:

ROR?:

NEG?:

SWAB?7 :

COM?7:

INC?7:

ROL7:

MRCYL1l 27(73¢2)

ASR 4-2(2)
BCC RSR?
BvVS ASR?
BM!] .+
HLT

CLC

SEV

ROR d-2(2)
BLOS ROR?
BvS ROR?
BPL .4
HLT

SEV

NEG 82(2)
BCC NEG7
BVS NEG?
BMI .44
HLT

CLN

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

SEV

con ¥92(2}
BCC coM?7
BvS coM?
BM] 4
HLT

SWAB 82(2)
BM] .44
HLT

SCC

ROC a8-c(2)
BCS RDC?7
BVS RDC?7
BPL .44
HLT

INC 82(2)
BvC INC?
BM] .44
ML T

CCC

ROL g-2(2)
BCC ROL?7
BVC ROL?
BEQ .44
KT

DO4

22-SEP-76 14:39 PAGE 4¢

: (R0)=177776, CC=1001

: (R0)=077777, CC=0000
:BRANCH TE £'0Rr ¢ IS

: (R0)=100001, CC=1001

; (RO)=000600, CC=1000

; (R0O)=177177, CC=1001

; (R0)=077776, CC=1000

: (R0)=077777, CC=0000

: (R0)=100000, CC=1010

; (R0)=000000, CC=0l1l

SET




"

SRR ARAIAR

006652 104000

007010
007014
007016
007020 Y

007022 104400

000002

177776

177776

000cC2

000002

177776

000002

COQRR-A BRSIC 11 FRAMILY INSTRJCTION EXER.
DDQRAR.PL!

EO4

MRCYLl 27(732) 22-SEP-76 14:39 PAGE 43

: CHECK U???Y BYTEROPS USING ADDRESS MOOE 7

+NOTE:

SBCB7:

RDCB?:

CoMB7:

RORB?:

INCB?:

DECB?:

RSLB?:

MOV
s2(2) REFEhENCES THE 0DD'BYTE, AND 3 2(2) REFERENCES THE EVEN BYTE.

SCOPE
)+
INC (RO)
TST -(R0)
CLR (RO)
SSEB 8e(e)
8CC SBCB.
BVS SBCB?
BEQ SBCB?
BM] R
HLT
SCC
RDCB 8-2(2)
BCS RDCB?7
BVS RDCB7
BEG RDCB?7
BPL .44
HLY
coMB 8-2(2)
BCC CoMB7
BVS comMB?
BMI .44
HLT
LC
ORB 82(2)
BCC RORB?
BvC RORB?
BP! .4
HL
INCB 82(2)
BCC INCB?7
S;I'C INCB?
I R
HLY
DECB 8-2(2)
BCC DECB?7
BVS DECB?
BM] .4
HLY
ASLB 8c(2)
BCC ASLB?
BvC ASLB?7
BEG 44
HLT

;WORD FOLLOWING UWM? CONTAINS RDDRESS
:0F ODD BYTE, RO PCINTS TO DATA WORD

s PRESET DRTA
iSET SCOPE P

;SET C AND v
s (R0)= 177400 CC=1001

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

. (R0)=177776, CC=1001

; CLERR CRRRY
: (R0)=077776, CC=0011

; (R0)=100376, CC=1011

; (R0)=100375, CC=100l

; (R0)=000375, CC=0111
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np?asxc 11 FAMILY INSTRUCTION EXER. MACY!] 27(732) 22-SEP-76 14:39 PAGE 4y
007024 0002M! . cLe :CLEAR CARRY
007026 106272 177776 ASRB  ¥-2(2) : (R0)=000376, CC=1001
007032 103002 BCC ASRB?
007034 102401 BVS ASRB7
007036 100401 BMl 44
007040 104400 ASRB7: MHLT
007042 105472 000002 NEGB  22(2) . (RD)=000376, CC=0100
00704 103402 BCS NEGB?
007050 102401 BVS NEGB?
007052 001401 BEQ N
007054 104400 NEGB?: HLT
007056 000262 SEV
007060 106l.2 177776 ROLE  2-2(2) : (RD)=00374, CC=1001
007064 103002 8cC ROLB?
007066 102401 BVS ROLB?
007070 100401 BMI e
007072 104400 ROLB?: HLT
007074 105272 177776 INCB  3-2(2) - (R0)=000375, €C=1001
007100 105272 177776 INB  @-2(2) : (RO)=000376, CC=1001
007104 105572 177776 ADCE  8-2(2) + (R0)=000377, €C=1000
007110 10S172 177778 COMB  §-2(2) - (RG)=000000, €C=0100
007114 001401 BEQ .44
007116 104400 HLT
007120 104000 SCOPE
;CHECK BINARY OPS USING RDDRESS MODE 0
007122 000277 SCC GET CONDITICN CODES
007124 010700 MOV PC,RO :RO=PC, CC=X0l
007126 103002 BCC MOY0
067130 102401 BVS MOVO
007132 001001 BNE .44
007134 10M400 MOVD: HLT
007136 010002 MOV RO,R2 :R2=R0
007140 000262 SEV (SET V
007142 160002 RO,R2 :R2=000000, €C=0100
007144 103402 BCS SuBo
007146 102401 BVS Susg
007150 001401 BEQ +H
007152 104400 SUBO: HLT
007154 000C M cLZ
007156 010203 MOV R2,R3 . R2=R3=000000, €C=0100
007160 103401 BCS MIVOA
0C7162 001401 BEQ +4
007164 104400 MOVOA: HLT
007166 000257 cce
007170 000272 +SEVISEN :GET V & N
007172 020203 CMP R2,R3 : R2=R3=000000, CC=0100
007174 103403 BCS CMPO
007176 102402 BVS ¢MPO




DOQRA-A BRSIC 11 FAMILY INSTRUCTION EXER.
DOQRAR.PI1

2159
2160
2161

ies

n
[ ad
a
¥

Ao
BRIRRPEE LR BBRRR PR B II VAN INITELF

R

AR

INFAAR A AT
]

007200

001001
100001
104400

810268
060203
006302

020203
001401
104400

00S002
005202
000402
006302
100407
010205
000277

030205
103002
102401
001370
104400

cMPQ:

MACYLl 27(732)

BNE
BPL
MLT

MOV
MOV
RDD
RSL
cMP
BEQ
HLT

CMPO
L

RO,R
R9’ R
Re,R3
Re
R2.R3
.4

GO4

22-SEP-76 14:39 PAGE 4S5

i R8zRe-R3

: R3=2#R0
; R2=2#R0
; 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 AND RS.

18:
cs:

38:
4§

BISO:

BICO:

CLR

;R2=RS




04

DDGRA~R BRSIC 11 FAMILY INSTRJCTION EXER. MACY!! 27(732) 22-SEP-76 14:39 PAGE 4&
DOGRAR. P11

55{3 007342 104400 HLT

2216 DO7344 01000 MOV RO, RY

2217 0076 00SIQM COM R4

2218 00730 010403 MOV RY,R3

2219 007352 050003 BIS RO'R3

2220 007364 103001 8CC BISOR

2221 007356 100401 BMI L+

2222 007360 104400 BISOA: HLT

2223 007362 005203 INC R3

22N 007364 001401 BEQ reh

2225 00736b 104400 HLT

2206 007370 010304 MOV R3,RY :R3=RY=0

2297 007372 888523 COM R3 ‘R3=177777

2co8 0073 1 SEC SET C

2229 007376 D0600M ROR RY :R4=100000

2230 007400 060304 0 R3,RY :R3=177777 ,R4=077777, CC=0011

2231 007402 103003 8CC ADDO

2232 DO7404 102002 BvC ADDO

2233 007406 001401 BEQ ADDO

223X 007410 100001 BPL 44

2235 007412 104400 ADDC: HLT

223 007414 010700 MOV PC,RO

2237 007416 022020 CMP (RO)+, (RO)+

2238 007420 020007 CMP RO, PC

2239 007v22 001401 BEQ L +4

g? 007424 104400 HLT

2242 DO742e 010700 MOV PC.RO

2243 007430 062700 000010 ADD 810, RO

2244 O00743M 010002 MOV RO, R

2245 00743 020700 CMP PC RO

2246 007440 001002 BNE CMPOA

2247 007442 020200 CMP R2, RO

2248 007444 001401 BEQ .+4

2249 007446 104400 CMPOA: HLT

5539 007450 104000 SCOPE

2252 :CHECK BINRRY BYTE OPS USING ADDRESS MODE O.

2253 007452 012703 125262 MOV #125252,R3

2254 007456 010304 MOV :R3=RY=125252

2265 007460 140304 BICB  R3 RY 'R3=125252, R4=125000

2256 00746 022704 125000 cHP £125000, R4

2257 007466 001401 BEQ L+

gggg 007470 104400 HLT :ERROR! BICB FAILED

2260 007472 0OSOOM CLR RY :R3=125252, R4=0

2261 007474 150304 BISB  R3,RY ‘R3=125952) R4=000252

2262 (07476 022704 000252 CHP 8252, RY

2263 007502 001401 BEQ .+4

5522 007504 104400 HLT . ERROR! BISB FRILED

2266 ggggos 110404 MOVB  RY,RY4 s R4=177652

oce? 10 022704 177652 CHP 8177652, Ry ;MOVB EXTENDS THE SIGN

cob8 007514 00140} BEQ 44

2269 007516 104400 HLT :ERROR! MOVB FAILED




0OGAR-A BRSIC 1l FAMILY INSTRUCTION EXER.
DDORAR.PLI

007520
0075aM
007526

007530
007532
007534
007540
007542

007616

132704 17755

S8R
Feis

8

i

S=R
e

S
2=
R55RE

ol o
2
<=

000125

; CHECK BINARY OPS USING ADDRESS MODE 1
BR +6

RDCL:

CMPL:

BITIL:

MRCYILl 27(73¢)

BITB
BEQ
HLT

CoMB
MOvB

. WORD
. WORD
MOV
187
CLR

#177525,RY
.44

RY
RY, R4
olés RY

R3,RY
RY’

RY
.44

0
gc RY
-(RY)

04

22-SEP-76 14:39 PAGE 47

;ERROR! BITE FRILED

1R4=17752S
s R4=000125

;R3=12525¢2, R4=000377

RESERVE TWO WORDS

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

; (R3)=177777
(RH)'OOOOOI

iSET
: (R)= 1??777 (R4)=000000, €C=0101

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

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




JO4

0DOAR-A BASIC 11 FAMILY INSTRUCTION EXER. MACY]! 27(732) 22-SEP-76 14:39 PAGE 48
DDGRARA.PI!
2326 007660 (000245 +CLCICL2
2327 007662 00SIIN COM (R4) : (RY)=177777
2328 007864 161314 SUB (R3), (RY) : (R3)=177777, (R4)=000000, CC=0100
007666 103402 BCS SUB1
330 0076?70 102401 BYS SUB1
2331 007672 001401 BEQ L+
gggg 007674 104400 SUBl: HLT
2334 007676 105013 CLRB  (R3) : (R3)=177400
2335 007700 000313 SWAB  (R3) : (R3)=000377
233% 007702 000270 SEN
2337 007704 O0l1i3id MOV (R3), (RY) : (R3)=(R4)=000377
2338 007706 100001 BPL .44
2333 007710 1400 HLT
2340 007712 000314 SWAB  (RY) . (R3)=000377, (R4)=177400
2341 007714 000263 +SEC'SEV :SETC & V
242 no771ep  0S131M 2:5 (]3)}, (RY) : (R3)=000377, (R4)=177777, CC=1001
5343 DO77e0 103000 BCC  BISI
234Y4 102401 BVS BIS1
2345 007724 100401 BMI Pt
ggzg 007726 104400 BISl: HWLT
2348 007730 041314 BIC (R3), (RY) : (R3)=000377, (R4)=177400, CC=1001
2349 007732 103002 BCC BIC1
2 007734 102401 BVS BIC1
2351 007736 100401 BMI +4
gg 007740 104400 BICl: HLT
2354 DO7742 000262 SEV sSET V
2355 007744 021314 CMP (R3), (RY) : (R3)=000377, (R4)=177400, CC=0001
2356 007746 103003 BCC CMP1A
2357 007750 102402 BVS CMP1A
2358 007752 001401 BEQ CMPIA
2359 007754 100001 ~ BPL e
53329 007756 104400 CMPIR: HLT
2362 007760 005013 CLR (R3) : (R3)=000000
2363 007762 000261 SEC
2364 007764 006013 ROR (R3) s (R3)=100000
2365 007766 011314 MOV (R3), (RY) : (R3)=(RY)=100000
236k 007770 00S5!1Y4 coM (RY) : (R4)=077777
2367 007772 16131M SUB (R3), (RY) : (R3)=100000, (R4)=177777, CC=1011
2368 007774 103002 8CC suBiA
2369 007776 102001 8vC SUBIR
2370 010000 100401 BMI L+
S%;é 010002 104400 SUBIR: HLT
2373 010004 000277 SCC
2374 010006 161314 SUB (R3), (RY) : (R3)=100000, (R4)=077777, CC=0000
2375 010010 101402 BLOS  SuBlf :BRANCH IF C'OR Z IS SET
2376 010012 102401 BvS SUB1B
2377 010014 100001 8PL " 4Y4
gg;g 0:0016 104400 SUBIB: HLT
2380 010020 011314 MOV (R3), (RY) : (R3)=100000, (R*)=100000 CC=1000
2381 010022 001401 BEQ MOV1
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DOGAR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAR.PLI

2382 01iC0eM
2383 010026
2384

2
QoDoo cooooon £ooooo
SR EROGEAE Acwana

R

22
o
8d

®

n

W
O0O0000C00000  OCOO0OLOOOOD OOoOOO0ODD0oD
0t Pt Dt Dmt Pt Gt Pt Pt Pt Pt (Pt e Pt s et it Pt Pt Pt Pt s e e ot Pt e
O000000000 OO0O00O0000O0 OO0OOO0OO00D
FENEREREFE SERERBREN BrzhnoRER

100401
104400

?61319
182602
201001
100001
104400

005113

000002

MCVL:

RDD1AQ:

ADD18B:

MOVBI:

CMPB!:

MRCY1l 27(732}

KO4

BMI 44
HLT

ngo BR3IA(Rq’
% ABBIA

BNE ADD1A

BPL 44

HLT

COM (R3)

MOV (R3), (RY)

ADD (R3)' (RY)

BCS ADD1B

BVC ADD1B

BMI 44

HLT

ADD 82, (RY)

TST (R%)

BEQ e

HLT

SCOPE

B

JWORD O

'WORD O

MOV PC,RS

ST -(RS)

CLR -(RS)

MOV RS, R2

CLR -(R2)

INC R

coMB  (R2)

SCC

MOVB  (R2),(R5)

BCC Movel

BVS MOVE]

BEQ MOVB1

BPL MOVB1

INCB  (RS)

BEQ L4+

HLT

ASLB  (R2)

BVC . =D

RORB  (R@)

DECB  (RS)

RORB  (RS)

cCe

CMPB  (RS), (R2)

BVC cmPel

BMI .44

HLT

22-SEP-76 14:39 PRGE 49

; (R3)=100000, (R4)=000000, CC=0111

: (R3)=077777
- (R4)=077777
. (R3)=07%777, (R4)=177776, CC=1010

;CHECK FINAL RESULT

; (RS)=000000

; (R2)=000000
:Re POINTS TO ODD BYTE
s (R2)=177400

; (R2)=177400, (RS)=000377,CC=100!1

; CHECK RESULT

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




04

DDGAR-A BASIC 1! FAMILY INSTRUCTION EXER. MACYL] 27(732° 22-SEP-76 14:39 PAGE SO
DDGARA.PI1

2438

2439 010170 005003 CLR R3

2440 010172 00026l SEC

2441 010174 006003 ROR R3 :R3=100000

2442 010176 050315 8IS R3, (R5) :(RS)= 100177

2443 010200 000273 +SEC!SEV!SEN ISET C

2444 010202 131215 8IT8 ~ (R2), (RS) (na)-loboou (RS)=100177, CC=0101
2445 010204 103002 BCC B178]

2446 010206 102401 / BVS 81781

2447 010210 001401 BEQ .44

g::g 010212 104400 \ BITBl: HLT

gnso 10214 151215 BISB  (R2), (RS) + (P2)=100000, (RS)=100377, CC=1001
4S1 010216 103001 BCC B1S8]

2452 010220 100401 BM] 44

g:ga 010222 104400 8ISBI: HLT

2455 010224 141215 BICB  (R2),(RS) : (R2)=100000, (RS)=100177, CC=0001

2456 010226 103002 BCC BICB]

2457 010230 001401 BEG BICBI

2458 010232 100001 BPL +4

g:gg 010234 104400 BICBI: HLT

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

2462 010240 121215 CMPB  (R2), (RS)

2463 010242 001401 BEQ 44

g:gg 010244 104400 HLT

2466 DI0246 141512 BICB  (RS),(R2) : (RS)=100177, (R2)=000000, CC=0100

2467 010250 001002 BNE BIcBiA

2468 010252 105712 1STB  (R2)

2469 010254 001401 BEQ .44

g:;? 0i0256 104400 BICBIA: HLT

2472 010260 000402 BR .46 < RESERVE TNO WORDS FOR DATA

2473 010262 0000CO JWORD O *SOURCE DAT

2474 010264 000000 "WORD O :DEST onrn

2475 010266 010705 MOV PC,R5

2476 0:0270 005745 ST -(RS)

2477 010272 105045 CLRB  -(RS) :RS POINTS TO DEST ODD BYTE
2478 010274 010504 MOV RS, RY

2479 010276 10S04M CLRB  -(RY) :R4 POINTS TO DEST EVEN BYTE
2480 010300 010403 MOV RY,R3

2481 010302 105043 CLRB  -(R3) :R3 POINTS 0 SOURCE ODD BYTE
2482 010304 010302 MOV R3,R2

gzgg 010306 105042 CLRB  -(R2) :R2 POINTS TO SOURCE EVEN BYTE
2485 : COMMENTS ARE LERST SIGNIFICANT 4 BITS OF BYTES POINTED TO BY R2,R3
2486 tR4, AND RS RESPECTIVELY AND THE REMAINING BITS ARE O'S.

2487 010310 000261 SEC :GET CARRY

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

2489 010312 106112 ROLB  (R2) :0001 , 000C, 0000, 0000

2430 010314 111214 MOVB  (R3), (RY) +0001,0000. 0001, 0000

2uq] 010316 106112 ROLB  (R2) ,ooxo.ouoo 0001, 0000

2492 010320 111213 MOVE  (R2), (R3) *0010,0010, 0001, 0000

2483 010322 106112 ROLB  (R2) +0100,0010, 0001 , 0000




COGRAR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAA. P11
2494 010324
2495 010326
2496 010330
2497 010332
2498 010234
2499 010336
2500 010340
2501 010342
2502 010344
2503 010346

010350
2505 010352
2506 010354
2507 010356
2508 010360
2509 010362
2510 010364
2511 010366
2512 010370
2513 010372
2514 010374
2515 010376
2516 010400
2517 010402
2518 010404
2519 010406
2520 010410
2521 010412
2532 010414
2523 010416
2524
2525
2526 010420

010422
2528 010426
2529 010432
2530 010434
2531 010436
2532 010440
2533 010442
2534 010444
2535 010446
2536
2537 010450
2538 010452
2539 DICY56
2540 010460
2541 010462
252 01046N
2543
2544 010466
2545 010470
2546 010472
2547 010474
2548 010476
2549 010500

) 0= g pma ) bt pt ) o st () Pt 0t 0 0t o () W0
0t Bt [TV 0t ot Bt LS} st st (I 0t e O s s (Y et P
L WNWONNWO L0 LMV

UL L L LN Shunnnwo £

104400
104000

000001
177277

000001

BINL:

; CHECK BINARY WORD OPS USING ADD
MOV R4, RS

ADDe2:

CMP2:

BIS2:

MRCYLLl 27(73¢2)

MOVB
ROLB

SCOPE

MO4

22-SEP-76 14:39 PAGE S!

=4 20 0= 20 0~ D X~ D DD D000

LWWW 2NV EZ FTNZUNNZWWZWW2Z L W2ZUNuwWwnG

D Y el ¢ s Fa P o o P TN
4+ D00 00— 00

#1’ (R5)
-1, (R2)

(R2)+, (RS)+
RDD2
RCD2
.4

-(RS), ¥1
cMP2

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

o000

OO OO OO0 OO0 OO 0O0O0O00
btbee s b ems  pada  apepm -

e wews ®es we
- w w w -
- e W w e
- W e w -

00 Oo o000 0D

OO0 OO0 OO OO = pepe =00
OO0 OO0 OO0 +—

00 00 00O —— 00 OO0

00 00 OO0 OO0
00 00 OO0 oOO0000
00 OO 00O O00000

we we
- -
- -
- .

00 OO0 00 00 00000
e e e e B e N Y e ot o

-e we
- .
- -
- -

OO0 00O OO0 OO0 OO OO0
opt s bt el e e

[ Y [T Y = fun

-e s
-
- -

00 00 00

— e
tbatme b e OO0 OO0 OO0 OO OO0O0O0O0O0

OO0 OO0 OO0 trepe pupe paps  pep= -0 0

OO0 OO0 OO0 OO0 rere robm b bbb e (D
Papapt  tpms s
000 OO0 00

O+ Pt s Pt Pa Pt Pt P P

——0

000 00 OO0 OO
0o

[ 3 X [ 1 et Ppuun P Pun

PDCI

:—O—C) o0
e OO0
OO0 O
——p— OO0
PDD 00

RESS MODE 2 8 4
; SET DESTINATION REGISTER

; (R2)=177777, (R5)=000000, CC=0101

;SET V
; (RS)=000000, CC=100!

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




2550
2551
2552
2553
2554
2555
2556
2557
2558
2559

162245
103402
102401
001401
104400

05442
005115
000277
000250
O4222S
103003
102402
001401
100401
104400

012742

010702
010205
124245
001401
104400
020237
001372

125252

125e52

000001

001010

COGRA-R BRSIC 11 FAMILY INSTRUCTION EXER.
DDGRRR.PL1

SuBe:

BICe:

BITZ:

BISeA:

SuBeA:

1%:

MACYL! 27(732)

NO4

c2-SEP-76 14:39 PARGE S2

(R2)+, - (RS)
SUB2
sUg2
.4

(R2)+, (RS)+

BIC2

BIC?

BIC2
-+4

185252, -(R2)
§)+ ~={RS)

|

(R

(R
-(R2),-(RS)

BIT2

BIT2

.44

(R2)+, (RS)+
BIS2R

BIS2A

.44

#125252,-(RS)
(RS)+
-(R2),-(R%)
.4

(R2)
(R2)+
]l .-(R2)
SuBzA
sgean

R2.RS
-(ha) ~(RS)

R2, J#FRSTARD
1S

: (R2)=177777, (R5)=002000, CC=C100

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

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

; (R2)=125252, (R5)=177777, CC=1001

s (RR)=177777
: (R2)=177776, CC=1000

GETECUSREE? PC
s COMPARE ALL PREVIOUS MEMORY RDDRESSES

s ERROR!
;CHECK FOR LOW LIMIT




-

DDORRA.PLL
2606 ClC856
2607
b8
2609 010680
2610 010k6e
gbll 010664
gble 010666
cbl3d 010670
26i4 010672
2615 010678
eslb 010702
2617 91070y
gel8 010710
2619 0I071M
2620 010716
262l
2622 010720
2623 010722
cbey 010724
262S
gseb 010726
2627 010730
2628 010732
229 0I07M
e630 010736
2631
263 010740
b33 010742
oo™ 0107%
35 010746
263% 010750
2637 010752
2638
2639 010754
240 010756
2641 010760
2s42 010782
2e43 010764
oS
2b46 010766
2647 010770
2eM8 010772
2e43 010774
2650 010776
2651 011000
2652 011002
2653 011004
2654 011006
2655 011010
2656 011012
2657 311014
2658 011016
2659 011320
cb6d 011022
2bbl 0110

0S5

CRoRR-A BRSIC 1! FAMILY INSTRUCTION EXER. MRCY!! 27:732: 22-SEP-76 14:39 PRGE 53
104000 SCOPE
:CHECK BINARY BYTE OPS USING ADDRESS MODES 2 8 4.
000432 BR +5 : RESERVE ruo WORDS
000000 JWORD O : SOURCE DATA
000000 WORD O :DESTINATION DRTA
910703 MOV PC,R3
005743 ST -(R3)
112743 000200 3 28200, - (R3)
118743 000377 MOVB 3377 -(R3) : (R3)=100377
010304 MOV 3.RY%
112794 000177 MOVB ux?? -(RY)
112794 D0000CE MOVB 80, -{RY) : (R4)=077400
001401 BEQ .+
104400 HLT
152324 BISB  (R3)+, (RY)+ : (R3)=10G377, (R4)=077777
100401 BM] .44
104400 HLT
122324 CMPB  (R3)+, (RY)+
163462 BCS cMPR2
162001 BVC CMPB2
100001 8PL L+
104400 CMPB2: HLT
00026 1 SEC
134344 BITB  -(R3),-(RY)
103002 BCC BITB2
102401 BVS BITB2
001401 PEQ e
104400 BITB2: MLT
000244 cLZ
1449344 BICB  -(R3),-(RY) : (R3)=100377, (R4)=077400
001401 BEQ LY
104400 HLT
104009 SCOPE
-CHECK BINARY WORD OPS USING ADDRESS MODES 3 & . )
000404 8rR 28 -RESERVE SPACE FOR DATA AND ADDRESSES
000000 JWORD 0 :CONTAINS ADDRESS OF SOURCE DATA
000000 .WORD O :CONTAINS RDORESS OF DEST DATR
000000 JWORD O :CONTAINS SOURCE DARTA
000000 JWORD O :CONTRINS DEST DATA
010701 28: MOV PC,RL
010100 MOV RL RO -SEY scops PTR
% CHP -(RQ), - (RO) :ADJUST RO
01 MOV RO, RE *RS POINTS 10 DEST DATA
024545 CMP -(RS) -(RS) :SUB 4 FROM RS
010015 MOV RO, (RS) ‘RS POINTS TO ADDRESS OF DEST DATA
010502 MOV RS R2
010008 MOV RO’ RY :RY POINTS TO DEST DARTA
005740 ST -(RD)
010003 MOV RO, R3 :R3 POINTS TO SOURCE DATA
0i0042 MOV RO, - (R2) :R2 POINTS TO RODRESS OF SOURCE DRTR




PSR

DOGRH-R BRSIC 1l FeAnjLY INSTRUCTION EXER.

CO5

22-SEP-76 14:39 PRGE SM

MRCYL1 27(732)

DO@RAR. P11

gggg 011026 Q05013 CLR (R3) +PRESET SGURCE DRTRA

gob3 011030 00S0IM CLR (R¥) :PRESET DEST DATA

2665 011032 000277 5CC

gggg 811034 000N CL2 .

11036 16323 SUB J{R2)+,d(RS)+ ;R3)=000000, (R4)=C00000, C~=0100

cbb8 011040 10340¢ B8CS SUB3

cbe9 011042 102401 BvS SuB3

26:0 C110w4 00140l BEQ T44

SE;% 01104 104400 SUB3: HMLT

673 011050 ggs;gg 100000 BIS 0100000 9-(R2) ;(R3)=100300

2674 011054 00008! ADD 3-(RS) : (R4)=00000

2675 011060 163235 SUB a(kau J(RS)+ :(R3)=100000, (R4)=100001, CC=1011
2676 011062 103002 BCC Sug

2677 011064 102001 BvC suean

2678 011066 100801 BMI L+

aegg 011070 108400 SUB3R: hKLT

2681 011072 0OSYI4 NEG (RY) s (RY)=

eoBe 011074 (35255 BIT d-(R2),9-(RS) : (R3)=100000, (R4)=077777

2683 011076 001401 BEQ 44

2684 011100 104400 HLT

cs8S 011102 0232 CMP d(R2)+,3(RS)+

2686 011104 102401 BVS .44

2687 011106 10N400 HLT

2688 011110 Q0S5 CoM 3-(R2)

2689 Dllll2 000257 cce

2690 011114 063255 @00 J(R2)+,3-(RS)

2691 011116 102001 BVC ADD3

2632 011120 100401 BMI .44

2693 011122 104400 ADD3: HLT

269 011124 003261 SEC

2695 011126 0OM523S BIC 8-(R2),2(RS)+  ;(R3)=077777, (R4)=100000

26% 011130 103091 BCC BIC3

2697 011132 100401 BM] .44

gggg 011134 104400 BIC3: HT

2700 011136 DOS1SS con 3-(RS) : (RY)=077777

2701 011140 023235 CHP (R2)+,3(RS)+  :(RI)=077777, (R4)=077777

c’02 011142 001401 BEG .+

2703 Ol1144 104400 HLT

mﬂm 011146 104000 SCOPE

2706 : CHECK BINARY BYTE OPS USING RDDRESS nooes 33 5.

2707 011150 BR 1§ VE SPACE FOR ADDRESSES 8 DATA
2708 gmg . WORD g conm{nlé. gonsss OF SOURCE DATR (EVEN BY'E)
2709 0111 - WORD :CONTR DRESS OF SOURCE OATR (0DD BYTE)
2710 011156 CMORD O :CONTAINS RDDRESS OF DESY DAYTA (EVEN BYTE)
2711 011160 JWORD O :CONTAINS RDDRESS OF DEST DATA (ODD BYTE)
2712 011162 JMORD O :CUNTRINS SOURCE DATA

gia 011164 JMORD O :CONTAINS DEST DARTA

2715 011198 18: MOV PC.RO

2716 0111 CHP -(RN), - (RO) :RO=RODRESS OF DEST DATR

2717 011172 MOV RO,R3 'R3 - "




DOS

DDGRR-R aasxc 11 FAMILY INSTRJCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE SS
DOGRAR. P11

718 0111724 Q10305 MOV R3,RS :RS "

719 011178 43 TST -(R3) 158 2 rnon R3

e 81% 8522"3 MOV RO, - (R3) ‘R pomrs T0 ADDRESS OF CEST DRTA
7ol 01l 1 INC (R3) 000 BY?

eve2 011204 010043 MOV no -(R3) : EVEN BYTE

2723 011206 01030 MOV R3 RY

274 011210 0205740 TST -(RO) :RO=ADDRESS OF SOURCE DATA

272 011212 Ol MOV RO, - (R4) 'RY POINTS 70 ADDRESS OF SOURCE DATA
e7ee 01121y 14 INC (RQ) :0DD BYTE

2727 011216 01004 MOV RO, - (RY) :EVEN BYTE

ame 011220 000261 SEC -SET CARRY

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

2731 011226 112734 00020C MOVB 8200, 9(R4)+ : SOURCE DATA=100001

2732 011232 115433 MOVB  @-(R%) aman

2733 0112™ 115433 MOVB  @-(RY).@(R3)+ ;DEST DATA=000600

27 011236 103401 BCS .44

2735 011240 104400 HLT :ERROR! MOV DOES AFFECT C BIT IN PSW
273% O0lla42 022715 000800 CMP ssoo,mS) :CHECK DEST DATA

2737 0il2ve 001401 BEQ L+

2738 011250 104400 HLT -ERROR! INCORRECT RESULT

2739 011252 024M3 CHP -(R3),-(R3) *POINT R4 BACK TO EVEN BYTE

2740 011254 1S:M33 BISB (R4, (R3¢

2741 011256 153433 BISB  a(R4)+ J(RI)+ ;DEST DATA=100601

2742 011260 022715 100601 CMP uooaol,msx :CHECK RESULT

2743 011264 001401 BEQ

2794 011266 104400 HLT :ERROR! INCORRECT DEST DATA AFTER BISB
2745 011270 145453 BICB  @-(R¥),a-(R3)

2746 011272 145453 BICB  a-(RY),a-(R3)

2747 011274 133433 BITB  J(RY)+ J(RI)+

2748 011276 001002 BNE BITB3

2749 011300 135433 BITB  a-(RY),3(R+

2750 011302 001001 BNE L+

az;ssé 011304 104400 BITB3: HLT

2753 D11306 123453 CMPB  J(RY)+,3-(R3)

2754 011310 001002 BNE CMPB3

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

2756 0113184 001401 BEQ L+

2757 011316 104400 CMPB3: HWLT

mz?saq 011320 104000 SCOPE

2760 -CHECK BINARY OPS USING RDDRESS MODE b

2761 011322 000402 BR +6 :RESERVE TWO LOCATIONS

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

aa;rga 011326 000000 DDATA: .WORD O :RESERVED FOR DESTINATION DATA
2765 011330 013702 001004 MOV ISFACTOR, R2 ;GET RELOCATION FACTOR AND USE AS AN
2766 01133 010205 MOV R2,RS : INDEX VALUE TO POINT T0 DATA

2767 01133 00S06S 011326 CLR DDATA(S) PRESET DESTINRTION DATA

2768 811342 %gg 000001 ouge« MOV g&%qm(a) - THIS ROUTSINE PUT A 1 BIT INTO EVERY
2769 011350 011324 011326 1$: BIS (2),00ATA(S) :OTHER BIT POSITION IN THE DEST-
2770 011356 006362 011324 ASL SDATA() :INATION RDDRESS (52525)
2771 011362 006362 011324 ASL sgmnca)

2772 011366 103370 BCC 1

2773 011370 022765 052525 011326 CHP 852525, DDATA(S) ;CHECK RESULT




—— it —

DOQAA-R BRSIC 11 FAMILY INSTRUCTION EXER.
COGRAR.PLI

MRCYLl 27(732)

22-SEP-76 14:39 PAGE 56

2774 011376 001401 BEQ 44
2775 011400 104400 HLT :ERROR! INCORRECT RESULT
2776 011402 Gl27ee 177777 011324 MOV 8-1,SDATA(2)
2777 011410 O46S62 011326 011324 BIC DDAYA(S), SOATA(2) :SOURCE DATA=125252
2778 O0ilvie 036265 011324 011326 BIT SDATA(2) | DDATA(S)
2779 011424 001401 BEQ et
2780 J11426 104400 HLT :ERROR! BIT INST FAILED
2781 011430 006365 011326 ASL DDATA(S) : DDATR=126252
o782 OI1434 C26265 011324 011326 CMP SDATA(2),DDATA(S)
g;ga 0l1442 0OG1401 BEQ e
27685 OlIM4N 104400 HLT :ERROR! CMP INST FAILED
2786 O0!l44e 000257 ¢ce
2787 011450 066265 011324 011326 ADD SDATA(2),DDATA(S)
g;gg 011456 1§ BCC nngs
011460 102091 BYC ADDG
790 Olivbe 100001 BPL e
2791 011464 104400 ADDG: HLT
5795 811465 006362 011324 ASL SDATA(2) . SDATA=52524
7™ 611472 166265 011324 011326 Sus SDATA(2) ,DDATA(S)
2795 011500 103401 BCS SUBG
27% 011502 001401 8EQ L4u
5;3; 011509 104400 SuBe: HLT
2799 011506 112700 000377 MOVB  3377,RO :R0=177777 (MOVB %R EXTENDS SIGN)
2800 O01)512 01006 011324 MOV RO, sBATA(2)
2801 011516 012765 177777 011328 MOV -1 "DDATA(S)
2802 011524 166500 011326 SUB poRtA(S),RO
2803 011530 001401 BEG 44
2804 011532 104400 HCT
2805 01183 066265 gusau 011326 1S: ADN SDATA(2),DDATA(S)
2806 01i542 006362 011324 asL SDATA(2)
2807 011546 005162 011324 coM SDRTA(2)
2808 011552 036265 011324 011326 BIT SDATAR(2),DDATA(S)
2809 011560 00140] BEQ reh
2810 011562 104400 HT
2811 011564 005162 011324 COM SDATA(2)
2812 011570 026265 Gi1324 211326 CMP SDATA(2), DDATA(S)
2813 011576 0Q0!4J] BEQ e
2814 011600 104490 HLT
2215 Ci11602 02200 011324 CHP SDATA(2),RO
2816 011606 001352 BNE It
ggig 011610 104000 SCOPE
2819 . CHECK BINARY BYTE OPS USING RDDRESS MODE 6
2820 NOTE: SDATAB(2), AND DDATAB(Y) REFERENCE EVEN BYTE OF SOURCE & DEST DATA
2821 *AND SORTAB(3), AND DDATAB(S) FEFERENCE 00D BYTE OF SOURCE & DEST DATA
5855 011612 013702 001004 MOV JIFACTOR, R2 :GET INDEX VRLUE
2824 011616 010204 MOV R2,RY tR2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
2825 011252 010403 MOV RY,R3 tNEST 00D BYTE, R3 FOR SOURCE EVEN
2826 011 005203 INC R3 *AND RS FOR DEST 0ODD BYTE
2827 0llee® 010305 MOV R3,RS
2828 O0llb2e 000261 SEC :SET CARRY
2829 0:1630 012762 125252 011754 MOV 8125252, SDATAB(2)
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QR.Pl1
2830 011636 112763 177125 011754 MUVB  #177125,SDATAB(3) -SOURCE DATA = 052652
2931 811544 016264 011754 011786 MOV SDATAB(2), DDATAB(Y)

o832 011652 052764 125125 011786 BIS 8125125, 00ATAB(Y) :DEST DATA = 177777
2833 011660 136263 OI1754 011754 BITB  SDRTAB(2),SDATHB(3)

2834 3“% 001401 BEQ .4

2835 011670 104400 BITBE: HLT

?.13:117EEEEI 011672 146264 011754 011756 BICB  SDATAB(2),DDATAB(Y)

2838 011700 103401 BCS reh

2839 011702 104400 HLT ERROR MOV,BIS,BIT;BIC DO NOT AFFECT °C’
2840 Ol1708 126364 Oli7Sy 011756 CMPB  SDATAB(3),DDATABLY)

2841 011712 001491 BEQ et

gg 011714 104400 HLT

2844 011716 146365 DI11754 011756 BICB  SDATAB(3),DDATAB(S)

2645 011724 126265 011754 011786 CMPB  SDATAB(2),DDATAB(S)

284 011732 001401 BEQ L+

2847 011734 104400 HLT

aequ” 01173 136564 011756 011756 BITE  CDATAB(S),DDATAB(Y)

2850 011794 001401 BEQ L+

2851 011746 104400 HLT

2852 011750 104000 SCOPE

;.vasuE = 011752 000496 BR LB? :RESERVE TWO WORDS

2855 011754 000000 SDATAB: .WORD O *RESERVED FOR SOURCE DATA
29572956 011756 000000 DORTAB: .WORD O :RESERVED FOR DEST DATAR

2858 - CHECK BINARY WORD OPS USING ADDRESS MODE 7

2859 : R2=RDDRESS OF SOURCE DATR, AND R3= ADDRESS OF DEST DATA

2860 011760 000000 &BIN7: .WORD O -CONTAINS RDDRESS OF SOURCE DATR
286] 011762 000000 DBIN?: .WORD O : CONTRINS RDDRESS OF DEST DATA
2862 011764 000000 WORD O :CONTAINS SOURCE DATA

ggga 011766 000GCO0 JWORD O :CONTRINS DEST DATA

(4

2865 011770 010700 UB7: MOV PC.RO

2866 011772 024040 CMP -(R0),-(R0)

2867 011774 010002 MOV RO, R2

2868 011776 024242 CMP -(R2),-(R2)

2868 012000 010012 MOV RO, (R2)

2870 012002 010203 MOV R2'R3

2871 012008 024083 CMP -(RD),~(R3)

g;ea 012006 010013 MOV RO, (R3)

2874 012010 000261 SEC

2875 012012 012777 10MN00 177740 MOV 100000, 3SBIN? ;SOURCE DATA = 100000

2876 012020 017777 177734 177734 MOV JSBIN7,90BIN?  ;DEST DATA = 100000

2877 012026 103001 BCC ?

2878 01203C 100401 BMI Rt

2879 (012032 104400 MOV?: HLT

2880 0120M 006377 17772? ASL S03IN? :DEST DATA = 000000

2881 012040 10200! BVC .44

2882 012042 001401 BEQ e

%&3 012044 104400 HT

26885 012046 027777 177706 177706 CMP 3SBIN7,JDBIN?  ; (R2)=100000, (R3)=000000
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c886
c887

ERELE:

O0OO0U 000 OO0 O0O0OO0O0OODOoODO OO
P wie et e ut e wdadadi =t urdurdaspurdart-arihu-ast-e
o) v . oororofunD

FIRT KBS Sk FYRREST

83 B3B8 8 B3
OO NN L We—O

G B

BB B BB
g%&%&&%

012074

%
b

7Y RAREEEERENEGS
EO— a
SESE

AV
n
£
o

103402
10e401
100401
104400

103003
102002

1001

460

177670

177650
177644

177624

177612

177600

000072

5 o

177670

177644

177624

177812

177600

GOS

22-SEP-76 14:39 PRGE 58

MARCYLl 27(732)

BCS CMP?
CMP?
BM] .Y
CMP?:
aSBIN7, JOBIN?
SuBg?

cug?
EQ  SUB?
-44

SUB7: HLT

aSBIN?
JSBIN7,JDBIN?
RDD?

RCD?7

RDD?

.+Y4

ADD7:
J#SBIN7,dDBIN?
.4

JSBIN7,9DBIN?
R

JSBIN?, 3DBIN?
.+

: “R2)=100000, (R3)=100000

(R2)=140000
(R2}=140000, (R3)=040000

; (R2)=140000, (R3)=000000

; (R2)=140000, (R3)=140000

SOHE MISCELLANEOUS OPERRTION INVOLVING THE PC
;NOTE: Ngﬂi OF THESE OPERATICNS SHOULD RFFECT THE FC

RO
CLR 18
MOV PC,PC
cHPB  PC.PC
B1T PC . PC
RDD RO.PC
1STB PC
RDC PC
CHP (RD),PC
BITB  (RO)'PC
ADD 80, Pt
CMP s$ ACTOR, PC
BITB sFACTOR, PC
NOP

s THE HEXT TWO I

:CODE AND TO RETURN
SUB J8FACTOR, PC
RDD JLFACTOR, PC
NOP
CHP -(5P),PC

8

s

NSTRUCTION CRUSE THE PROGRAM TO JUMP TO THE UNRELOCRTED
ON THE FOLLOWING INST (IF THE CODE IS RELOCATED)

:JUMPS TO UNRELOCATED CODE
;RE URNS
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2941 012250 07 BITB  (SP)+,PC
22 (Qlegse 625 62 000012 cHP 13,7’
S R TR
5945 SSEE 81 sﬁ +4 :BRANCH OVER 1%
246 012370 18: 0
gg:g 012272 104000 SCOPE
eN9 012274 010702 MOV PC,R2
2950 012976 062702 000012 ADD 812 R2
2961 012302 012707 001132 MOV sRELOC, PC co RELOCHTE PROGRAM CODE
2952 012306 000240 NOP ROGRAM RETURNS HERE+2
gggg 1111111111111 LAST ADDRESS OF cbns TO BE RELOCATED 11111111111
2955
2956 . 2222222222222 FIRST ADDRESS TO BE RELOCRTED 222222222
2957 012310 010700 REL2: MOV PC,RO -GET PC
2958 012312 005740 TST -(R0) ‘RO CONTRINS THE ADDRESS OF REL2
2959 012314 0:0037 001010 MOV RO, 98FRSTAD : SAVE
2960 012320 010700 MOV PC,RD *GET CURRENT PC
2%1 012392 162700 012322 SUB 'RO :SUBTRACT RELOCATION FACTOR
2% 012326 010037 001004 MOV RO JSFACTOR :SAVE RELOCATION FACTOR
29%3 012332 010701 MOV C.R] SET NEW scom: PTR
%4 : CHECK BINARY avrs OPS USING RDDRESS MODE
2965 012334 000406 BR BINB? - RESER vs spncs FOR ADDRESSES & DATA
%6 01233 000000 SBINB7: .WORD O :CONTAINS ADDRESS OF SOURCE EVEN BYTE
297 0123%0 000000 JWMORD O :CONTRINS RDDRESS OF SOURCE ODD BYTE
2968 012342 000000 JWORD O :CONTAINS ADDRESS OF DEST EVEN BYTE
2369 0123w 000000 "WORD O :CONTAINS ADDREES OF oesr 000 BYTE
2970 012 000000 DBINB7: .WORD O conrnxns SOURCE DATA
2971 012350 000000 CMORD O : CONTAINS DEST DRTR
5975 0i2352 010700 BINB7: MOV PC,RO
2974 0123%N CMP -(RO) ,=(RO) R0 = ADDRESS OF DEST DATA
2975 012356 010060 177772 MOV RO, -61RQ) :LORD ADDRES OF DEST EVEN BYTE DATA
2976 012362 010080 177774 MOV RO’ -4(RO}
2977 012366 00S268 177774 INC -4{RO) :LOAD RDDRESS OF DEST ODD BYTE DATA




COQRA-R BRSIC 11 FAMILY

DDGRAR.P11

SRaRRaas

HEsHEEE
LOONO N LEWMu—-0O

:

18375

01808

ngﬁﬁﬂ

g0sCaz2
012703
012704
012705

005020
005010
013746
061602
061603
061604
062605

112773
132772
001401
104400

157374
105274
001401
104400

105375
005274
127375
001401
104400

147375
001401
1044090

108073

INSTRUCTION EXER.

172770
177772
177772

00ce02
177774
177776

001004

177777
000377

012336
012346

012346
012346
012336

012336

012336
012346
012346
§77400

012336
000200

012346
Cl2346

012336

012336
012336

012346

012346

0l2346

; THIS RO
: THE DES
01233 BI1S7:

012336

012346
012336 BIC?:

I05

MRCYll 27(732) 22-SEP-7?6 14:39 PAGE &0

ST -(RO) : RO=ADDRESS OF gognce DATA
283 58"é9589) s LORD ARCDRESS OF SOURCE EVEN BYTE DATA

INC -6!RD) L OAD ADDRESS OF SOURCE 00D BYTE DATA

CLR R2 :SET INDEX REGISTERS

MOV 82,R3 + 3SBINB7(2); aSBINB7(3) REFERENCE EVEN 8

MOV -3, R +0D0 BYTE SOURCE DATA; abDBINE?(4):a0BINB7(S)
MoV t-2,RS ' REFERENCE DEST EVENS 0DD BYTE DAtA

CLR (RO)+ -PRESET SOURCE DRTA

CLR (RO) :PRESET DEST DATA

MOV J8FACTOR, -(SP)  :GET RELOCATION FACTOR

AOD (SP),R2 *AND ADD TO INDEX VALUES

ADD (SP).R3

ADD (SP) . RY
ADD (5P)4,RS

MOVB #-1 QSBINB?(?

.SRC DATA = 177400
BITB agg?,asaxna7

) i
2) ;CHECK THAT EVEN BYTE WRS NOT AFFECTED

BEQ :BY MOVB INSTRUCTION
HLT

BISB  @SBINB7(3),3DBINB7(Y4)

5289 3931N97cq) :CHECK THAT BIS SET ALL BITS
HLT )

DECB  @DBINB7(5) :DEST DATA = 127400

INC JDBINB7 (4) :DEST DATR = 177401

CMPB  3SBINB?(3),3DBINB7(5)

BEQ L4

HLT

BICB  3SBINB?(3),3DBINB?(S)

BEQ .44

HLT

CLRB  3SBINB7(3) .SRC DATA = 000000

UTINE SETS ALL BITS IN THE SCURCE ODD BYTE BY BISING A BIT FROM
T EVEN BYTE INTO THE SOURCE 0DD BYTE

BISB  &DBINB7{4),aSBINB?(3)

ROLB  90BINB?(4)

BCC BIS?

CMP £177400, SBINB7(2) : CHECK RESULT

BEQ .44

HLT

SWAB  ISBINB7(2) .SRC DATA = 000377

MOVB  #200,80BINB7(S) ;DEST DATA = 100000

BICB  &DBINB7(S5),dSBINB7(2)
RORB  QOBINB7(S)

BCC BIC?

1T oSBINB7(2)
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DDQ@RRR.PIL

3034

i

0lg6eu

éégﬁ gg

KRR

000000 DE

2ee20000e o
Ebs

012666

001401
104400
104000

012702
010703

062716
0S2766

000c0e

012706
012737
012737
104000

0C000!

013000
001004
000004

000004
000004
000010

1772775
177773

000002

000017 000002

000500
000006 000004
000012 0000.0

ORERR:

MRCYLL 27(732)

JOS

22-SEP-76 14:39 PRAGE 61

.+4

3é,§g :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)

(R3) :AND MAKE 00D

81, J$ERRVEC  :SET ODD ADORESS 8 RESERVED INSTRUCTION

JSFACTOR, IsERRVEL

S8ERRVEC, J#RESVEC

R2, (Rg)
R2, (R2)+
-(R2)
(Re)

(Re)
(Re)+,Re
-(R2),Re
3-(R2),R2
8(R2)+
J(R3)+,R2
§(R3)+
d(R3)+
4-(R3}
d.+41,R2
J.-1

2s

82, (SP)
817,2(5P)

$STKPIR

Sp
$ERRVEC42, J¥ERRVEC

:70 TRAP T9 19 BELOW
:SET ALL CC’S

;NOTE: MAY BE RESERVED

:ADJUST RETURN PC
sSET CONDITION CODES ON RETURN

1RESET STRCK PR

$RESVEC+2, JsRESVEC
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DOQRR-R BRSIC 11 FAMILY INSTRUCTION EXER.
DDARAA. P11

01070C
062700
000277
000110
000402
000250
006775

104400

010703
000401
000000

MRCYL! 27(732)

MoV
RDD
SCC
JMP
BR

; CHECK JMP INSTRUCTIONS

PC,RO
212, RO

(RD)
.46

KOS

22-SEP-76 14:39 PAGE 62

;SET RgDRESS FOR JMP INST
:SET CC’S

; JMP INST JUMPS HERE

:ERROR! INCORRECT CC’S ARFTER IMP

;SET INDICATOR

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

; (R3) IS JMP ADDRESS

; JUMP TO ADDRESS CONTAINED IN R3
; COMPLEMENT INDICATOR

; CHECK INDICATOR

; CHECK RUTO-INC R3

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

; COMPLEMENT INDICATOR

(R4)+, (R¥)+

(R4)+’
- (R4)
R2

JMPY

;R4=JMP ADDRESS
:USE R4 AS ADDRESS
: CHECK INDICATOR

(RO)+, (RO)+

RO, RY'
L +4

PC.R
943

; CHECK AUTO-DEC R4

;RESERVE WORD FOR JMP RDDRESS
iCONTAINS JUMP ADDRESS
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DDGRAR.P11

3146
147
148

Pt Pais Pt Pt Pt Pt Pt Ponit Pt Pt s Pt Pl Pt P ot Pt ot Pt Pots Pt Pt Pt Pt Pumtt ot Punt Pt Pt Pt Pt Pt (it P Punst P8 Pt et s Pt Pt Preet Pt Pt

(NIRTAIRIAINIRTNINIATNIAINININISINTAISINIAIRIIAINIAIAINIAISINIASIAINIAIAISNIATATNIRIGIRIATAINIRIRINTA]
BYRALDB 2B BBIRREBREB I It ZN 3B VEFCELRIEBH LR HEOHLES

L) 6= =t Gt Gt Pt Pt Pt

(€8]
n
OO
- OO0

o

2222202000
RRRRRIRR
KBRS zoR

=4
ok
RE

013240

005723

B953

010300
000402

80 02
12704
061604
020405

000016

177770

013300
001004

000000

001004

013380

001004

013342

000020
000012

MACY1l 27(732) 22-SEP-76 14:39 PRGE b3
ST (R3)+
MOV R3, (R3)
ADD 816, (R3)+
ggv R3 RO :LOAD CHECK REGISTER
2%: CoM RE
B8R 4§
33: IMP 3-(R3) :JUMP TO 2% VIA 1§ ABOVE
9§ INC R : CHECK INDICATOR
BNE IMPS
15T -(RD)
CMP RO, R3 :CHECK AUTO-DEC R3
BEQ L 44
JMPS: HLT
BR 25
18: com R2 : COMPLEMENT INDICATOR
BR 3§
28: IMP 1$
33: INC R2
BEQ et
IMPE:  HLT
MOV 818,78 :SET UP JMP ADDRESS
ADD AsFACTOR, 78 :A0D RELOCATION FACTOR
BR 23 GO 70 JMP  @7% INST
18: COM R2 : COMPLEMENT INDICATOR
BR 3§ GO TO CHECK ROUTINE
2%: IMP 378 :JMP TO 18 RBOVE VIA 7%
78: _WORD 0 s CONTRINS JMP RDDRESS
33: INC R2 :CHECK INDICATOR
BEQ e
IMP7:  HLT
SCOPE
- CHECK JSR INSTRUCTIONS
YSRTST: "Mov a ncron,ns :GET RELOCATION FACTOR
nov :FORM DEST ADRS
ADD Rs,ha *ADD RELOCATION FACTOR
gEs :PRESET CC’S
JSR RS, (R2) G0 70 3§ VIA R2
18: 15T R2 :CHECK INDICATOR
BNE JSR1 :R2 SHOULD=0
gns ?gETCTOR,RS :CHECK THAT RTS RS RESTORED RS
BR JSRIA sEXIT TO SCOPE
28: RTS RS *RETURN FROM SUBROUTINE
39 BCC JSR1 *CHECK THAT JSR DID NOT
BVS ISR1
BNE JSR1 -AFFECT CC'S
BPL JSR{
CLR R2 :CLEAR INDICATOR
MGV #I$, RY *GET UNRELOCATED RETURN ADDRESS
ADD (SP) Ry :ADD RELOCATION FACTOR (OLD RS)
CMP R4, RS s CHECK THAT OLD RS WAS PLACED ON THE

LOS




DDGAR-A

DDGRAA.P
3202 Q13402
3203 012404
3204
3205 013406
3206 0112
3207 013414
3208 013420
3209 N1Me2
3210 013424
3211 013430
3212 01432
2213 D143
3219 013438
3215 013440
3216 013442
3817 01344
3218 013446
3219 013450
3220 013452
3221 013456
3222 013460
3923 013462
3229 013464
3225 01466
3226 013470
3227 01472
3208
3229 013474
3230 013500
3231 013502
3232 013504
3233 013506
2™ 013510
3235 013512
323 013514
3237 013516
3238 013520
3239 013522
3240 013524
3241 013526
3242 013530
3243 013532
3244 013536
3245 013540
3246 013842
3247 013544
3248 013546
3249 013550
3250
3261
3252 013552
3253 013554
3254 013556
3255 013560
3256 013564
3257 013566

001765
104400

013704
005000
012705
060405
010502
012715
060415
000401
000000
DO4435
005200
001013

000413
005100
000204

001004
013434

013452

013440

001004

013516

177770

??SIC 11 FAMILY INSTRUCTION EXER.

JSR1:
JSRIA:

1%:
cd:
3%:
4s:
cs:

JSR3:
JSR3A:

(40 [
N

4s:

JSRY:

JORYA:
19:
e3:

MOS

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

BEQ 2% ;STACK, & THAT NEW RS CONTRINS RETURN PC

HLT -ERROR! "ABOVE

MOV JFACTOR, R4 :GET RELOCATION FACTOR

CLR RO :SET INDICATOR

MOV %18, RS

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

MOV 458, (RS)

ADD RY, [RS) - (RS)=DEST ADRS

BR 2% *RESERVE WORD FOR ADDRESS
.WORD O :CONTAINS DEST ADRS FOR JSR
JSR R4, 3(RS)+ :JSR TO 5% VIA 1§ RBOVE

INC RO :CHECK INDICATOR

BNE JSR3

BR JSR3A

cOM RO : COMPLEMENT INDICATOR

RTS Y :RETURN FROM SUBROUTINE

MOV #3%,R3 *GET UNRELOCATED RETURN ADDRESS
ADD (5P} .R3 tADD RELOCATION FACTOR (OLD RY)
CMP RY,R3

BNE JSR3

75T (R2)+

CMP R2, RS : CHECK AUTO-INC RS

BEQ 4§ :GO _TO RTS

HLT :ERROR ABOVE

MOV JFACTOR, RY

MOV RY, RS

MOV PC,R3

BR s

BR 4g

CMP (R3)+, (RI+

SCC

JSR RY,-(R3) G0 TO 2%

HLT

BR JSRYA

BCC JSRY

BVC JSRY

BNE JSRY

BPL J5RY

MOV 83§, R2 :GET UNRELOCATED RETURN ADDRESS
ADD (sP},R2 :ADD RELOCATION FACTOR (OLD RY)
CMP R2,R% : CHECK THAT CALCULATED RETURN
BNE JSRY :PC = NEW RY

T1ST (R4)+

RTS R4

HLT

BR 2%

8R 35

MOV PC,RO

JSR PC. 1§

BMI JSRER

HLT
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ODGRAR.P11
3258 013570
3659 013572
3260 013574
321 QI3678
3068 013€00
3263 013602
3264 013604
3265
3266
3067 01306
3068 013614
3269 013622
3070 013624
3271 013632
3272 01363
3073 013636
3274 013640
3275 013842
3976 013644
3277 013646
3778 013650
3979 013652
3280 013654
3781 013656
3282 013660
3283 013662
3084 013664
3285 (013672
3286 013676
32687
3988
3289 013700
3290 013704
3281 013712
3292 013720
3293 013722
3594 013730
3995 013732
3086 01379
3297 01373%
3998 013740
3299 Q13742
3300 013744
3301 013746
3302 013750
3303 013752
3304 013754
3305 013756
3306 013760
3307 013762
3308 013769
3309 013766
3310 013770
3311 013772
3312 013774
3313 013776

022020
020016
001401
604400

00270
000207
104000

012737
063737
000261
013737

013746
012737
063737

000257
105400
102017
100016
000242
000261
105300
102012
100411
000242

013640
001004

177776

000022
000022

000030
013740
001004

177776

000020
000020

000022

0000e0

000030
000030

000032

3%:

JSREA:
; CHECK IOT TRAP
MOV

10T1:

IOT1A:

JOT1B:

NOS

MACY1l 27(732) 22-SEP-76 14:39 PRAGE &S

SCOPE

RDD
SEC

C
SCOPE

(RO)+. (RD)+
RO, (SP) :CHECK THAT RETURN ADDRESS IS ON THE
e : STACK
sSET N
PC

(AND ROLB/RSLB)
#I0T1,A#IOTVEC

JWFACTOR, 3810 vEC :ADD ghkgCQTION FACTOR

:SET

24PSW, I8I0TVEC+2 RETAIN CURRENT PSW ON TRAP
RO :PRESET RO
I0T1A
RO :ROTATE RO
-2 sUNTIL V'SETS (RO=200)
RO :SHIFT SHOULD SET CARRY
10718
10718
10718
qu sRO SHOULD =0

-ERROR! ROL/ASL FAILED TO SET CC'S PROPERLY
810 vsc+a ISIOTVEC “RESTORE I0T TRAP
ARIOTVEC+2 s VECTOR

; CHECK EMT TRAP SEQUENCE
MOV

EMTL:

MOV
RDD

SEV
MOV .

+SEZ!SEC
E

38EMTVEC,-(SP) ;SAVE SCOPE PTR
SEMT1, 98EMTVEC :SET EMT TRAP VECTOR
ANFACTOR, D¥EMTVEL :ADD RELOCATION FACTOR

;SET V
JUPSW, JREMTVEC+2' ;RETRIN CURRENT PSW ON TRAP

; TRAP TO EHTl
EMTIC :GO_TO EMTIC

sERROR! "INCORRECT CC’S .~ RE SET ON RETURN
EMTIB : 7V "SHOLLD’VE SET ON E
RO :R0=000377, CC’S=1001
RO : R0=000000, C¢’ 5=0101
RO ;R0=000200, CC*5=1010
EMTIB
EMTIB
RO ; R0=000200,CC’'S=1010
EMTIB
EMTIB

CLERR v

AND SET 'C’

RO RU 000177,CC’'S=0011
EMTIB
EMTIB

;CLERR 'V’
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[

BO6
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3314 018000 105200 INGB RO :R0=00020C, €5’ S=1011
3315 014002 103006 BCC EMTIB

33:6 014008 182005 BvC EMTIB

3317 014006 10000% BPL EMTIB

3318 014010 00042 CLV :CLEAR 'V’

3319 0i4012 10620C ASRB RO :SHIFT RO UNTIL 'V* CLEARS
3320 014014 102776 BVS L =2

3321 014016 DOONO! BR T+

3352 014020 104400 EMTIB: H.T : ERROR!

35323 014022 0000C RT] tEXIT WITH R0O=000377

3324 O1402M 105500 EMTIC: ADCB RO : R0=000000

2325 014026 103003 8c¢ EMTID

3326 014030 00:002 BNE EMTID

3327 014032 005700 75T RO

3398 0I4I34 001401 BEQ .44

3329 014C3% 104400 EMTID: HLT

3330 Q140M0 012637 000030 MOV (SP)+, 98EMTVEC ;RESTORE SCOPE PTR

3331 01404 00S037 000032 CLR SREMTVEC+?

33333:43.‘-: 014050 104000 SCOPE

3N :CHECK TRAP INSTRUCTION TRAP SEQUENCE

3335 K. T=10T . INE HLT

33% 014052 013737 oooog 000020 MOV J3TRAPVEC, 3810TVEC -SET 10T (HLT) TRAP VECTOR
3337 018060 012727 0l4i2e 000034 MOV 8TRAP] , a8 TRAPVEC SET TRAP VECTOR

3338 DIN056 063737 001004 0QO0O3M ADD S8°ACTOR, ISTRAPVEC :R0D RELOCATION FACTOR
3339 014074 000270 SEN SET

™0 014076 013737 177776 000036 MOV J8PSW, 38 TRAPVEC+2 :RETAIN CURRENT PSW ON TRAP
3341 O14104 000261 SEC :SET CARRY

IM2 014106 110700 MOVB  PC,RO

I™N3 014110 ODCREM SE2 :SET 2 BIT

394 014112 104400 TRAP :TRAP 10 TRA®1

IMNS 014114 103401 18: BCS L 44

IM6 014116 DOOOOM HLT

3347 014120 001401 BEQ Y

3348 0i4122 00O0OM HLT

3349 Di4ied O0MNI2 BR TRAPLC N

2350 014126 100401 TRAPL: BN .+ :\ BIT GOT SET ON TRAP

331 014130 00000M HT

63 014132 062700 00OCON a0D 84,R0

3353 014136 120016 CMP8 RO, (SP) :CHECK LOW BYTE OF RETURH PC ON
3354 014140 001401 BEQ e - STACK

335 014142 DO0OOM HLT

3366 014144 129646 CHPB  -(5P),=-(SP)

3357 Ol4l46 032626 BIT (SP)+. (SP)+

33355% 014150 RTI :RETURN TO INST FOLLOWING TRAP (1§)
2360 014152 013737 000020 000034 TRAPIC: MOV I810TVES, 38 TRAPVEC :RESTORE TRAP (HLT) TRAP VECTOR
3361 0I4160 012737 000200 00003k MOV $PRTYY, SRTRAPVEC+2

%2 014166 012737 000022 000020 MOV s10TVEL+2, I8IOTVEC

3363 0I4174 00S037 000022 CLR S810TVEC+2

334 014200 1CH000 SCOPE

33&3355 104400 HLT=TRAP :RESTORE HLT TO A TRAP INST
67 014202 010702 MOV PC,R2

3368 0142084 062702 000012 ADD 812, R2

3369 014210 012737 001132 MOV sRELOC, PC :GO RELOCATE PROGRAM CODE
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DDARAR. P11
3370 300240 -PROGRAM RETURNS MERE+2
ggz% aaaaazaaaaaaa LRST ADDRESS OF CODE TO BE RELOCATED 22222222222

(

3373 010701 MOV PC,RI :SET SCOPE PTR
3375 me BELOW ROUTINE RSCERTAINS WHICH CP 8 CP OPTIONS THE PRCARAM IS RUN-
3376 ‘NING ON AND szrs m INDICATOR IN OPT.CP ACCORDINGLY.
377 005767 164554 CPCHK:  TST $ CHECK IF PASS 0 )
3378 001036 BNE az 3 NOT EXECUTE ROUTINE I nm PASS O
3379 012737 000002 00C006 MOV 8RT], J8ERRVEC+2 szr UP ERROR TRRP TO RETU
3380 012700 0G0Q03 MOV 83,RD
3381 000261 SEC
3382 005737 177772 3 JPIRG :R0=3 IF 11/45
3383 00S&00 SBC RO RO=2 IF 11.40
3384 000261 SEC
3385 105737 177777 TSTB  28PSW+l :RO=1 IF 11/20
3386 00S600 SBC RO
3387 005037 177700 CLR 38177700 -R0=0 IF 11/06
3389 006300 ASL RO :SHIFT INDICATOR
3389 010027 MOV RO, (PC)+ ;SET CP INDICATOR
3330 000000 OPT.CP: .MORD O :CONTAINS OPTION & CP INDICATORS
3331 :EVEN BYTE: 0=11/0S,2=11/20,4=11/40,6=11/45
NP 000 BYTE: 200=MEM" MGMT, I00=E15, 40=11/45 FLOATING POINT
0393 00S027 000006 3s: ¢LR SSERRVEC+2 :RESYORE ERROR TRAP TO HALT ON TRAP
3394 005037 000012 CLR S¥RESVEC+2
3395.E £ 126727 177762 D0000M &_n;a SEEE,C""" -BRANCH IF 11,05 OR 11720
3399” i 767 164714 ISR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING AORS
3399 016677 ILLTEST
FN00 000000
01
N
MON 3333333333333 FIRST ADDRESS T0 BE RELOCATED 333333333
05 010700 REL3: MOV PC.RO -GET PC
2406 157 - (RD) RO CONTRINS THE ADDRESS OF REL3
07 01 001010 MOV RO, 98FRSTARD s CAVE
08 010700 MOV PC.RO :GET CURRENT PC
M09 162700 Q143N SUB 8. RO :SUBTRACT RELOCATION FACTOR
10 010037 001004 MOV RO, 98FACTOR :SAVE RELOCATION rncron
gié 010701 MOV PC.R1 :SET NEW SCOPE PTR
13 . CHECK STACK OVERFLOMW
1Y 013767 177776 000306 OVFLW: MOV 21PSH, 78 :SAVE STATUS IN 7S BELOW
™IS 005037 177776 CLR a3PSU :SET KERNEL MOOE
M1 01074 MOV PC,~(SP) PUSH CURRENT PC ONTQ STACK
Ni7 062716 000136 ROD s28-.7(5p) nooasss or 28 BELONW
M1 011637 00000 MOV (sm,h:m& En
M19 012737 000340 000006 MOV 8340, S8ERRVEC+2 SET IORITY LEVEL 7 ON TRAP
20 062716 000074 ROD 041$-28 (SP)  :FORM ARDDRESS OF YIS BELOMW
M2l 0} 000020 MOV (SP)+, akIOTVEC :SET IOT TRAP VECTOR TO 41S
22 012746 000340 MOV 340, = (SP)
M23 01} 000022 MOV (SP; ' 3810TVEC+2 ;SET PRIORITY LEVEL 7 ON I0T TRAP
A4 01 MOV ,-{SP) :PUSH CURRENT PC ONTQ THE STAK
25 062716 000006 ADD %6, (SP) :ADD OFFSET TO INST FOLLOWING RTI
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Kl )
a7
Kl
3429
3430
N3l
M

p
2Lk

K

3435
4B
437
3438
3439

Kan)!
J443

FEE:

24

3447
M49
451

2

EEHREERESENhINER

(e llelalalalalalale o ale/ealele
St ot s n e Bmn Bt B (et B Pt Pt e st e

£ &F ATEARRNGAS

0l44ch

014430
014434
014436

eoooee0n000000
RhESSEERGEEE

Hidi

Pt e
on

&

000002

012703
010312
010306

004767
006302

050666
000407

000207

000376

177776
000002

000S0N

000001

000014

177776

MRCYL! 27(?73e:

8376,R3
R3, (R3)

22-SEP-76 14:39 PAGE &8

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

;LOAD 376 INTO ADDRESS 376
:SET STACK PTR AT BOUNDARY

: THE BEng INSTRU&TIONS SHOULD NO;ESQUSE AN_OVERFLOW TRAP

(SP), -2(SP)
82, JkOPT . CP
814,518
834,518

1

0s’
(SP)+,d-(5P)
-(SP),3(SF)

8(SP),3(SP)+
33

8STiPER, SP

RUSE TST IS A NON MODIFYING INE®

;59 1S COMPARE

:CHECK IF 11/20 OR 11,05

:BRANCH IF 11/40 OR 11/45

sBRANCH IF 11720

s CHANGE CHECK WORD IN S1$ IF 11/0S

; CHRNGE CHECK WORD IN S1$ IF 11/20

;BECAUSE OF ADDRESS MODE 5
:BECAUSE OF ADORESS MODE 7

:BECAUSE DEST ADDRESS IS > 376

: B.CAUSE OF ADDRESS MODE 3

;PRANCH OVER NON KERNEL MODE TESTS

; SRVE gguOF INSTRUCTION THRT TRARPPED

: SAVE

:SET STACK PTR

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

;RO CONTRINS PC, R2 CONTRINS PSW

ER ES EXIT TEST
;THE BELOW INSTRUCTIONS KILL CQUQE R STACK OVERFLOW
ggsgas ,88ERRVEC ;SET ERROR VECTOR TO 4§

R(I
MOV
MOV
MOV R3.SP
CHP
614270 CMPB
8LT 124
BEQ 118
00C144 MOV
BR 108
000134 11S: ggv
128: MOV
315
108:  CLR 4(5p)’
BIS
BR
-ERROR SERVICE ROUTINE
es: MOV (SP no
MOV (SP)+
MOV
HLT
ASTACK PTR IS AT 376
000004  38: ADD
MOV
MOV ¢l R2
CLR RO’
CLR (SP)
ASL R2
INCB (SP)+
AsL
ADD
ASL
107
ASL R2
JSR PC,40$
ASL R
BIS
BR
4s: ,R
RTI
4os:  RTS PC

R2
PC,-(SP)
R2

SP,-2(SP)
Ss

;SET STACK PTR AT 376

;SETS BIT O IN RO
sSHIFT INDICRTOR BIT
:SETS BIT 1 IN RO

;SETS BIT 2 IN RO
;SETS BIT 3 IN RO

;SETS BIT 4 IN RO
;NOTE: 11/0S HITHOUT ECO s KD11R-0000S
tDOES NOT SET BIT

:SETS BIT 5 IN RO

; PROGRAM NéLL TRas HERE ON PVERFLOW_TRAP

;SET QPPROPRIRTE BIT IN RO
tRETURN FROM T
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g2
B3 O14blM 012737 000022 000020 41S: MOV RIOTVEC+2, I8I0TVEC
33:8; 0ly622 000002 RTI
486 -CHECK THAT ABOVE msnucnons DID TRAP
MNE7 013& 012706 000500 &s: MOV 857K :SET STACK PTR
488 Ol 122700 50§:  CMP (pcn no +EACH INSTRUCTION ssr A BIT IN RO
3489 014632 000000 61$: .WORD O : CONTRINS CHECK WORD
430 31 ug? BEQ &S tRO= 77 IF 40 OR 45,14 IF 0S,34 IF 20
M9 01 105737 014270 TSTB  JWOPT.CP :CHECK IF 1105
3432 Qlwede 001 BNE :gs *BRANCH IF NOT AN 1105
2493 Qluews 022 000034 CMP 834, R0 :USE ECO KDllQ-DOOUS CHECK WORD
494 014650 001401 8EQ 13
333353 014652 104400 528:  HLT
;:g 'Em ROUTINE .
DINGSY 012706 (000600 es: MOV $KPTR, SP +SET KERNEL STACK PTR
59 Q460 012746 MOV (PC)+. = (5P) pusu oLC Psu ONTO STACK
3600 Q14662 mgggg 78: JMORD O : CONTRINS, SAVED PSW
X001 0I4e64 01 MOV PC,-(SP) 'PUSH CUFRENT PC ONTO STACK
3602 0I4666 062716 000006 RDD 86, (SP) RDD OFFSET
3503 014672 RTI
304 01424 012706 000500 MOV 8STKPTR, SP -SET STACK PTR
%05 014700 Ol 000006 00000 MOV SERRVEC+2, J8ERRVEC
masas 014706 104000 SCOPE
3508 - CHECK THAT ALL RESERVED msmucnons TRAP (TO LOCATION 10)
3609 014710 012737 000002 001114 RESTRP: MOV ca acscopso ;LINIT TO THO ITERATIONS
310 014716 010701 MOV :SET SCOPE POINTER
X1l 014720 gg;g 015040 MOV :st :GET ADDRESS OR RESERVED INSTRUCTION TABLE
X12 0I47M 001004 ADD anFAcron R2
313 018730 122737 000004 014270 CMPB  #4,380PT.CP :RDJUST TRBLE ADDRESS IF 11,20, 11/0S
gw 14 % BLE 11 ss-ums 1140 TABLE, 68=11/05
fs fqm 000040 014271 11§ m?a :gs'gfbm CP+] 11720 ”eé ﬁms F POINT IS AVAIL.
?319 14752 Bﬁ% Eéo +E gﬂ'%NCH IF NOT Wn&f
Bf dm mw gm0 8 B B TSRS
X0 0iy ug;irr 1004 000310 RDD o?hc 05 vel
21 014774 012203 18: MOV ma>+ R3’ -GET FIRST Rsssnvso msmucnon
X252 0i4776 001454 8EQ 78 0 TERMINATES THE T
¥Xe3 uisom maeo;g :83 é‘;}e%;e?‘* csxg L?ST “5555"501,1,5“?;“%”0" IN GROUP
25 DIk 850348 S "o b R EATRS RESENVED TG THUCT TN
3% 0i5006 104400 HLT smoa- INSTRUCTION IN R3
327 015010 104400 HLT : (2§) ABOVE FAILED TO CAUSE A
X28 015012 104400 HLT *RESERVED INSTRUCTION TRAP
%29 0iS014 DOO40S B8R 41§
3530 015016 012716 015030 4§: MOV 8418 (SP) s ADJUST RETURN PC
3531 015022 063716 001004 ADD 3sFALTOR, (SP) ;T RETURN ro 41$
X332 015026 000002 RTI neruan 10 418
X33 0i5030 003N 41§:  CMP R3,RY HAS GROUP OF RESERVED INSTRUCTIONS
X34 015932 001760 BEQ 1§ azsn EXECUTED
3£k 015034 005203 INC na xncasnsm THIS RESERVED INSTRUCTION
2636 015036 000761 BR 13 T0 NEXT ONE AND EXECU

UTE
3537 ; TRBLE OF 11/40,11/45 RESERVED IﬁSTRUCTIONS (0 TERMINATES THE TABLE)
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015040
015042

012048

015050

OO0 O0O0O00OCD0O000 OO0 0O000O0000
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00000 O0O0O000000 O00000
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MRCY!! 27(732)
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1 § 7 sGROUP 1
?7 ; (1]
559 ; GROUP 2
7000 +GROUP 3
7777 ¢ "
75040 : GROUP Y4
76777 Mt
106400 ;GROUP S
106477 s "
106700 ;GROUP b
107777 ;"
c0s: 170000 GROUP 7 FLOATING POINT
677777 INSTRUCTIONS
0 TERMINRTES THE “RBLE
:TABLE OF 11,05, 11,20 RESERVED INSTRUCTIONS (0 TERMINRTES THE TABLE)
6s: 2 ; GROUP 1
210 ; GROUP 2
23?7 ¢ "
6400 ; GROUP 3
7777 s "3
70000 ; GROUP 4
77777 1o .
106400 ;GROUP S
107777 ; “
170000 GROUP b
1777277
0 0 TERMINARTES THE TABLE
gggPE SRESVEC+2, JSRESVEC ;RESTORE RESERVED TRAP TO HALT AT |2

00COl2 000010 78:

000006

000016
177776

014270
016636

014270

170000
000001

cuscx THAT ALL
LERRED.
1777755 000152 bsucnx MOV

CLR

BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AND

J8PSU, 3
R

; SAVE STARTUS

CLERR MODE BITS IN PSW
;ROUTINE TO CLEAR
:STATUS WORD (PSW)

;CLERR PSW & EXECUTE FOLLOWING INST

o8TBITVEC+2,-(SP)

8PSK, RY ;LORD RODRESS OF PSW INTO RM

(5:) 'CHECK THAT PSW WAS CLEARED
ERROR‘ PSH FAILED TO CLERR

J#0PT.CP, RO sGET CP_TYPE

PSWBIT(0Y, RO iGET BIT MASK FOR TEST RO=THOSE BITS IN
s THE PSW _WHICH CAN BE SET/CLEARED.

J80PT.CP tCHECK IF MEM MGMT IS AVAILABLE

108 :BRANCH_IF NOT_AVRILABLE

#170000,R0 iSET BITS 15-12 IF MEM MGMT

$1,Re :R2 = TEST BIT

R2, R0 :CHECK IF BIT CAN BE SET/CLEARED
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A2

BRRRSR B
OO~ W0

RARBRERARE

15234
15236
15242

S

A ALA

O OO0O0OO0O0O0O00O0O000OOCOOOOOO000O000D
o pa
ono

[ =) Pt P Pt Pt Pt Pt Pt Pt Prd P |t P Pt Pt ot Pt Pan Pt Pt Pt Pt Pt ot

3 KakRS

B
3

oy

00 42;

000016
0oooec

0CC002 000016

C00016

000006

177776

000300
0000Cs

000377

177777
000377

2s: ASL

38: . WORD

4S: SCOPE

RT1

.CHECK THAT ALL

CHKSP: MOV
cce
MOVB

18: ROR
BCS
INC
BEQ
MOV
MOV
HLT

cs: MOV

GOb

MRCYL! 27(732' 22-SEP-76 14:39 PAGE 71

28
IRTBITVEC+E
38;'20 -CHECK IF TEST WILL SET 'T’ BIT
usrx  Q8TBITVEC+2: ssggsrxsxnro RETURN
R2, (RY) :SET R2 INTO PSW
(R4) ,R3 :GET BIT
RE né :CHECK THAT BIT WAS SET IN PSW
:ERROR! BIT IN R2 FAILED TO SET IN PSW
:CLEAR Z BIT
R2, (R4) ,LLERR BIT IN PSW
(R4),R3 +GET PSW RESULT
23 'BRANCH IF BIC ABOVE CLEARED BIT IN PSW
ERROR' BIT IN R2 FAILED TO CLEAR IN PSW
R2 :SHIFT TEST BIT
18 :BRANCH IF ALL BITS NOT TESTED
(RY) CLE STATUS
(SP)+,a8TBITVEC+S -RESTORE T BIT RETURN
(PC)+.-(SP) PUSH ORIGINAL svnrus ON STACK
0 *CONTRINS ORIGINAL P
PC,-(SP) :SET RETURN PC
%6, (SP)
:RETURN
J8PSW, RY :SAVE PSW IN RY
RY, -(8P) PUSH RY ONTO STRCK
300, (SP) se PRIORITY LEVEL & AND
PC,-(SP) :CLERR 'T’ BIT AND EXECUTE
86, (SP) : INSTRUCTION FOLLOWING RTI
BITS IN THE CURRE T STACK PTR CAN BE SET/CLERRED
SP,R3 :SAVE STACK PTR
8377 ,5P ssr STACK PIR =
SP ROTATE O BIT THPOUGH ALL BIT
1$ an POSITIONS
g: :SHOULD INCREMENT SP T0 O
P,R ggvs RROR STACK PTR
3!s T STRCK PIR FOR TRAP
: ERROR!
R3,SP :RESTORE ORIGINAL STACK PTR

: CHECK BYTE OPEﬂgglggS USING THE STRCK

SPCHK: MOV
MOV
CLR
MOVB
CMP
BNE
CMP

; SAVE STARCK PTR
RO, R3

-(R3)
8-1.-(SP) :(SP) = 377
2377, (R3) : CHECK THAT ONLY EVEN BYTE WAS AFFECTED

1$
R3, 5P ; CHECK AUTO-DEC
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DDORRA.P

l1

015430
015432

015434
015438
015440
015442
015444
015446

15552

015606

00140}
104400

10522¢
005723
001002
220006
001401
104400
005143

Y4613
27 3

ot

001401
104400

132627
001002
020600
001401
104400

012746
062706
012702
120246

001004
122502

co=ges
?zg
3588

062716

010700

177400

000377

000001
000002
177401

000006

177776

000004

077776 177754

13:

38:

4ys:

gs:

:CHECK THRT 'C’

CBIT

23

; CHECK THAT CONDITION CODES ARE SEY PROPERLY WHEN A NUM

MRCY1l 27(732)

BEQ
HLT

MOV
. WORD
MOV

HOB

ce-SEP-76 14:39 PARGE 72

.44

(SP)+
(R3)+

0, 5P

44

-(R3)
-(SP), (R3)
2177400, (R3)
2R3

~+4

(SP)+, 8377
4s

P,RO
s+4

s CHECK RESULT
s CHECK RUTO-INC

. (R3)=177777
;CHECK RESULT

;RESTORE ORIGINAL PSW TO STACK

BIT SETS/CLERARS PROPERLY

8177776, (PC)+

0

PC,RO
84’ RO
(RO)+
-(R0)

28
$077776, 18
4

;LORD CONSTANT

;GET CURRENT PC

sPOINT RO_TO 1S ABOVE
:ADD ’C’ BIT TO 1§ RBOVE
:SHIFT 1§

SUNTIL 'V’ BIT SETS

s CHECK RESULT

; ERROR! INCORRECT RESULT IN 1§ ABOVE
: RO=RODRESS OF DATA

OER (CURRENT PC)

:AND THAT NUMBER +1 ARE COMPARED, AND VICE VERSA.

EMPN:

MOV

PC,RO

:GET CURRENT PC
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3706
3707
3708
3709
3710
3711
3712
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Pt Pt P P s Pt Pt Pt Pt P Pt )—

OO000000000

cooooo
ninninng
AR

015650

010902
005202

000277
000251

020002
103003
102402
001401
100401
104400

000277
120200
103403
102402
001401
100C01
104400

DDQQR-R BRSIC 11 FAMILY INSTRUCTION EXER.
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MRCYL! 27(732)

MOV RO,Re

INC Re

SCC

+CLC'CLN

cMP RO,R2

BCC 18

BvS 13

BEQ 1%

BMI .44
19: HLT

SCC

CMPB Re,R0

BCS c?

BYS c3

BEQ c$

8PL KL
cs: HLT

22-SEP-76 [4:39 PRGE 73
+SAVE IN Re
HQK; R2 = RO+1

;CLEAR C & N BITS

:COMPARE 8 WITH ¥+]

:CARRY BIT SHOULD SET

:V BIT SHOULD CLEAR

:2 BIT SHOULD CLEAR

:N BIT SHOULD SET

;ERROR! "COMPARE # WITH ¥+l FAILED 70
:SET CONDITION CODES IN PSW CORRECTLY

;SET CONDITION CODES IN PSW

COHPQRE $+] WITH &

T SHOULD CLERR

T SHOULD CLEAR

T SHOULD CLEAR

T SHOLD CLERR

RROR! COMPARE #+1 WITH 8 FRILED TO SET
ONDITION CODES IN PSW CORRECTLY

81
Bl
Bl
Bl

ONZN(O

;24 NOP (240) ;NSTRUCTION‘ FOLLOH THESE NOPS MAY

tBE CHANGED TQ TEST CODE I

THE NEED RRISES. THE TEST CODE_SHOULD

s BE POSITégN INDEPENDENT nm SHOULD RUN WHEN RELOCATED BY THE PROGRARM.

NOP
NOP
NOP
NOP
NOP
NOP
NOP

NOP
NOP

N
SCOPE

MOV
ADD
HOV

PC,R2

812,R2

snetoc PC

GO RELOCATE PROGRAM CODE
PROGRAM RETURNS HERE+2

3333333’33333 LAST ADORESS OF CbDE TO BE RELOCATED 33333333333

— - e
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DDGRA-R BASIC 11 SAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE 74
DDGRAR.PL! .
3762
3763 -CHECK TTY INTERRUPT,
3768 015750 005037 001004 $TYCHK: CLR a Fncro
3765 015784 010701 MOV
3766 01575k 032737 000100 177564 BIT oxbo J8TPS :CHECK IF TTY IS RERDY
3767 01576M 001374 BNE -6
3768 015766 012737 016042 00006Y MOV 38, 8TPVEC :SET TTY INTERRUPT VECTOR
3769 015774 012737 000200 000066 MOV 8200, J8TPVEC+2 :PRIORITY LEVEL 4 ON INTERRUPT
3770 016002 012767 016100 0000&M MOV sNULLS, MSG : ADDRESS OF MESSAGE TO BE TYPPEC
3771 016010 117737 000060 177566 MOVB ansc 2kTPB :TYPE FIRST CHARACTER OF MESSAGE
3772 016016 105737 177564 1578 c 1P5
2773 016022 100375 BPL
3774 016024 006237 17756M ASR aorps SET IE BIT IN TTY CSR REG
3775 016030 000001 WAIT :WAIT FOR FIRST INTERRUPT
3776 016032 00ONeM BR KW11
3777 016034 006337 177564 28: ASL 28TPS :CLEAR IE BIT
3778 016040 000002 RTI
3780 01e0N2 122777 000012 000024 3S: CMPB  #12,3MSG :BRANCH IF CHAR IS NOT «LF>
3781 016050 001004 8NE 4§
3782 016052 004767 163154 JSR PC, . PRINT -PRINT MESSAGE BEGINING AT FOLLOWING ADRS
3783 016056 001760 SCRLF
3784 016060 000 8R 5§
3785 016062 117737 000006 177566 NS: MOVB  aMSG,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: L.WORD O :CONTRINS ADORESS OF CHAR TO BE TYPED
3789 016076 RTI : RETURN
3790 016100 020015 000015 NULLS: .RSCIZ <15><H0><15)>
3791 .EVEN
-ROUTINE TO TURN ON KW1l-L LINE CLOCK IF AVAILABLE
3794 016104 012737 000002 000006 KWll: MOV $RTI, JSERRVEC+2 -SET UP DIRECT RTI ON TRAP
379 01bl112 012737 0le246 000100 MOV 848, J8LKVEC :LORD INTERRUPT VECTOR
379% 016120 012737 000300 000102 MOV 3300, JSLKVEC+2 :SET PRIORITY LEVEL & ON INT.
3797 016126 00026 SEV :SET TIME OUT INDICATOR
3798 016130 062737 000100 177546 BIS 8100, J8LKS *SET INTERRUPT ENABLE
3799 016136 102446 BVS c§ :SKIP PRIORITY ARBITRATION TEST
ggg? ‘BELOW IF NO KWll-L
3802 :ROUTINE TO CHECK PRIORITY ARBITRATION LOGIC
3803 THE BELOW TEST WILL INHIBIT INTERRUPTS ON LEVEL & AND RBOVE (LOCKING
3804 :0UT THE LINE CLOCK) nno THEN SET UP THE TTY TO INTERRUPT. NEXT THE
3805 PRIOR}TY LEVEL HI%L E SET 70 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  #20,3sPSW :CHECK IF 'T’ BIT IS SET
3809 0i6146 001042 BNE cs :D0 NOT DO TEST IF SET
3810 016150 112737 000300 177776 MOVE  #300, d#PSW sSET PRIORITY LEVEL = A
3811 016156 013727 00006M MOV I8 TPYEC, (PC)+ :SAVE TTY INTERRUPT VECTOR
3812 016162 000000 18: LWORD O : CONTAINS CURRENT TTY VECTOR
3613 D16leM 105737 17756M 1578 an% : CHECK IF RERDY
3814 815170 100375 BPL ‘WAIT FOR TTY 10 BECOME READY
3815 016172 012737 Ole216 000064 MOV sas J4TPVEC *SET NEW VECTOR
38i6 016200 00S227 INC (PCl+ :STALL WAITING FOR LINE CLOCK
3817 016202 000000 JMORD O :70 BE RERDY
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COGRR-R BRSIC 11 FRAMILY INSTRUCTION EXER.

LOQRAA. P11
3818 016204
3819 01£212
3820 016216
3831
3822 016220
3023 Gleee
3824 0162
3825 016936
386 016242
3827
3828 01624
2829 016252
3830
3831 016254
3832
3833 016260
3834 016262
3835 016370
383 016272
3837 016276
3838 016300
3839
3840 016306
3841 016310
3842 016314
3843 016320
3844 016322
3845 016326

016330
3847
3848 0163M
3849 016342
3850 016344
3851 016350
3852 016352
3853 016356
3854 016362
2855 016366
3855 016372
3\57 016374
3858 016376
3653 016404
2860 016412
3861 016420
3862 016426
3863 016432
3864 016436
3865 D16M4Y4
3866 01E446
3867 016452
3868 016456
3869 016460
3870 016464
3871 016470
3872 01EN76

018502

012737
105037
104400

000415
16737
12737

105037

0ie?16

005267
000002

005037

032716

0legze
177776

177734
016246
177778
0lbas4

162524
0000cs

000082
000234
000100

161734
177778

016330
000600
00C100
177570

ibeyae
162746
001700
001716

001706
000100
000610
000340
162346
175632
016642

000062
162322

016632
000016
000040
016626
000020

000103

00006Y
000100

000242

16l2ke

177564

016074

162334

001122

cs:
s BEFORE
3%:

4s:

END:
ENDL:
4$:

cs:

18:

es:

KO6

MRCYL! 27(732) 22-SEP-76 14:39 PRAGE 7S

MoV 838, JSLKVEC ;SET LINE CLOCK VECTOP
SET PRIORITY LEVE

CLRB SsPSu . 0
'ERROR! EITHER TTY INTERRUPTED
gus LINE CLOCK OR BOTH FAILED T0' INTERRUPT

13
MOV 1§, 8 TPVEC nséron% TTY VECTOR
MOV 848, JsLKVEC :SET LINE CLOCK VECTOR

CLRE  aaPSUW :RESTORE PRIORITY LEVEL 3
MOV 858 (SP) :SET RETURN ADDRESS 70 S§ BELOW
INC TICKS : INCREMENT TICK COUNT
RTI s RETURN
CLR J8ERRVEC+2 :RESTORE ERROR TRAP TO HALT AT &
NOP
MOV #50. , TEMP]
RESET
DEC TEMPI
BNE 4§
BIT 85W06, SKR :D0_YOU unnr TO HALT ON
:END OF PRSS?
BEQ 5§
JSR PC,EOPHLT
CLR SaPSu :CLEAR MODE BITS IN PSW
CLR -(5P) ' CLERR PSW
MOV %.%6,-(SP)
RTI :GO_TO NEXT INST WITH PSW=0

'SET KERNEL STACK PTR (NOT APPLICRBLE
:FOR 11,20,11/05 CP’S)
:CHECK IF OUTPUT DEVICE 1S BUSY

MOV sKPTR, SP
BIT #100, J8TPS

BNE .-b : 1S AVAILABLE
TSTB J35KR :DELETE END OF PASS TYPE OUT IF SW7=0
8PL 18 :BRANCH_IF SW7 IS DOWN

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

MOV eDIGITS+2,R2  ;GET ASCII VALUES

MOV 8PASSES, R3 *AND MOVE THEM INTO MESSAGE

MOV (R2)+, (R3)+

MOV (R2)+. (R3)+

MOV 8PASCAT, JEMSG  ; PASS nessnce ADRS TO TELETYPE SERVICE
BIS 100, 9stPS :SET IE BIT

MOV sPOWN, J¥PFVEC  ;ENABLE POHER FAIL TRAP

MOV :guo S8PFVEC+2 ;PRIORITY 7 ON POWER FAI.

MOVE  OPT :GET CP TYPE
CMP PnsrnatRO) ICNT ;CHECK IF END OF TEST
28 :BRANCH IF NOT AT END

DONE
MOV éCNT,RE ;GET PASS COUNT

2
BIC CPPASS(0),R2  ;LIMIT PASS COUNT T0 0-b
CLR dulb tCLEAR T BIT TRAP ADDRESS
MOV auo JUSCOPEF+2 :SET ITERATION COUNT = 40
MOV PSWtAB(2), (SP) ;PUSH NEXT PRSS PSW ON STACK
BIT 220, (SP) ‘WILL 'T’ BIT BE SET ON NEXT PRSS?
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DDGRAA.PL1L
y ‘0 3 RANCH
38;3 Bigé?ﬁ 8?5 39 000002 001122 gﬁv u3 JUSCOPEF +2 E ELQTASN COUNT = 2 FOR 'T' BIT
016516 016737 000006 000016 MOV RT*I ?116 BE AL EéT TRAP 18 RETBRH VIA 16
38?? 016524 0le74e 002244 3%: MOV sSTART2, - (SP) SART PROGRAM AT STA
3878 016530 000002 RTIl: RTI :RESTART PROGRAM AT START2 WITH NEW PSi
3879 ' (FROM TABLE BELOW) NOTE: THE RTI IS
ggg? s CHANGED TO AN RTT IF NOT AN 11/05,11/20
3882 016532 000000 TEMPi: .WORD O
ggga -ROUTINE 7O SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE ABOVE 28K
3886 016534 032737 000100 177564 OCONE: BIT 100, 2#TPS s WRIT FOR TTY QUTPUT TGO FINISH
3886 016542 001374 BNE DONE
3887 Q16544 105737 177564 TSTB JTPS :WAIT FOR LAST CHARACTER TO BE PRINTED
3888 016550 100375 BPL et
3889 016552 005027 CLR (PC)+
3890 016554 000000 18: JWORD O
389] 016556 DOS267 177772 2%: INC 1$ :DELAY WAITING FOR TELETYPE TO FINJSH
3832 016562 001375 BNE 2§ s TYPING CHARACTER BEFORE ISSUING RESET
3893 016564 000005 RESET
3894 016566 105737 177570 TSTB  28SKR
3895 016572 100003 BPL 38
389 016574 004767 162432 JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
3897 016600 0167E6 ENDMSG
3898 0I6602 013702 000042 33: MOV 2842, k2 :CHECK DDP/ACT11 MONITOR HOOK
3899 016606 001405 BEQ DONE |
3900 016610 00000S RESET
3301 016612 004712 LOGICAL:JSR PC, (R2) GO TO DDP/ACT11 MONITOR VIA 42
3902 016614 000240 NOP
3903 0i6616 000240 NOP
3904 016620 000240 NOP
3332 016622 000137 002240 DONEl: JMP 34START3 :RESTART PROGRAM
3907 - THE BELOW TABLE REPRESENTS THE 'NEW’ PSW SET BY THE PROGRAM ON
3908 :SUCCESSIVE PRSSES.
3909 :NOTE THE BELOW TRBLE MAY BE MODIFIED TO CAUSE THE PROGRAM TO RUN
3910 :UNDER USER DEFINED PRRAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER

3911 FOR EXAMPLE TO CAUSE THE PROGRAM TO RUN urruour SETTING THE 'T’ BIT
3912 *IN ALL PRSSES PATCH OUT THE T’ BIT IN THE TRBLE.

3913 016626 000000 pSWTAB: 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 EPPRSS: 177774 11/05

%353 016634 177774 177774 11720

3921 - THE BELOW TABLE REPRESENTS THOSE BITS IN THE CP WHICH CAN BE SET/CLERRED
3922 016636 000377 PSWBIT: 000377 +11/05

ggga 016640 000377 000377 211720

3925 - THE eELou TABLE CONTAINS THE & OF PRSSES REQUIRED TO COMPLETE TEST

3926 016642 000002 PRST WORD 2 211708

gggg 0le644 000002 .WORD 2 :11/20

: MESSAGES
3929 Olek4e 00S01S 047514 020127 ﬁSGl: LASCIZ 15> ¢12>'LOW LINIT??
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DOGAR-A BRSIC 11 FAMILY INSTRUCTION EXER.
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3930 016654 O44SIY 0O44S1S 037524

3931 0lebse 000

3932 016663 110 043511 020110 MSGe:
3933 016670 044514 Q44515 037524

3934 016E76 000

3935 016677 015 0S20ie 044510 ILLTEST:.
3936 016704 020123 Q42Se4 0S2123

3937 016712 044440 0S3116 046101

3538 016720 Q42111 043040 0Si117

3939 016726 030440 027461 030064

3940 016734 030455 9027461 032464

3941 016742 0S0040 042514 0S1501

3342 016750 020105 052522 020116

3943 016756 O41S04 045521 006503

3944 016764 000012

35S 016766 00S01S 042040 0SOS04 ENDMSG:
3946 016774 040S01 042040 047117

3947 017002 000105

3348

3949 017400

3950 017400 00C-00 SRVPC:
3351 017402 000000 SAVPS:
3952 017404 000000 SRVIC:
3953 ooooc!

MACY1! 27(732)

.RSCIZ

RSCIZ

.ASCIZ

.=017400
.WORD O

.WORD 0

.WORD O

.END

M6

22-SEP-76 14:39 PAGE 77

"HIGH LIMIT?’

(15>¢12>'THIS TEST INVALID FOR 11/40-11,45 PLERSE RUN DCQKC'<1S><l2»

«15><12>* DDGRR DONE’
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DDGRRAR.PLL CROSS REFERENCE TABLE -- USER SYMBOLS
RDCB2 004600 {476 14784

ADCBS  00SM10 1708 1707

RDOCB6 006076 1858 1859 18614

ADCB7 006724 2066 2067 2068 20704
RDCO 002E40 887 888 883 8918
RDC1 003414 1110 1111 1112 11144
RDCe 004410 1408 14108

RDCS 00s216 1632 1633 16358

RDCH 005706 1803 1804 18068

RDC? 006620 2030 2031 20334

RCOO 037412 2edl 2232 2233 2235
RDC! 007616 2303 2304 23068

RDDIA 010042 2386 2387 2388 23904
RDD1B 010060 2395 2396 23984

RDD2 010446 253e 2533 2535#

RDD3 0illee 269l cb33s

ADDG 011464 2788 2783 2791s

RDD?7 0iciab 2900 2901 290¢e 2904
ASLBI 003756 1842 143 12454

RASLBIA 004202 1329 1330 13324

ASLB3  00S400 1693 1700 170cs

RSLBY  DO4704 1513 1514 1515 15174
ASLBE 006060 1850 1851 185¢ 1854
ASLB7 007022 2098 2099 elils

RSLO 002662 921 932 933 934 9364
ASL1 003S70 1173 1174 1175 11774
RSL3 005132 1601 1602 1604#

RSLY 004502 1440 1441 1442 1444%
RSLE 005656 1791 1792 1794#

RSL7 006446 1977 1978 1980%

ASRB1I  0O40S2 1278 126808

ASRBIR 004066 1284 1285 12878

RSRB2 004650 1498 1499 15018

ASRB2A 004666 1506 1507 15098

RSRBS  0OS340 1680 1681 16838

ARSRBE 006176 1890 1891 18938

RSRB7 007040 2105 2106 21084

RSP0 002710 945 946 Y7 9494
RSR1 003456 1130 1131 1132 1134%
RASR2 004424 1414 1415 14174

ASR3 00S11b 1595 15974

RS 005540 17583 1754 17568

ASR7 006502 1991 1992 1994%

BELL 001763 697 7208

BICB1 010234 2456 e457 24594

BICBIR 010256 2467 24708

BICO 007324 c202 2203 2204 22064
BIC1 007740 2349 2350 23524

gICe 010536 esbl 2562 2563 25654
BIC3 011134 2636 26384

BIC? 012604 30308 3032

BINB7 012352 2965 29734 _
BiNl 010414 2439 2502 2505 2508 e5il 2514 2517 25224
BISBI  0102ee 2451 24538

BISO 007302 2193 2194 21964

BISOR 007380 2220 ccees
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CRISS REFERENCE TRBLE -- USER SYMBOLS

DOGRAR. P11
BISI  DCTT26
BIS2  QIDNAN
BIS2R 019576
BISF  0125W
BITBI 018312
BITBe 010752
8ITB3 011308
BITBE N11£70
BITl  )076S5M
BIT13 = 320000
BITi4 = 040000
81115 = 100000
giva” 010862
8IT6 = 000100
8IT8 = DOO400
BPTVEC= N00O014
C = 00000}
08IT 015552
0 D02 354
cC1

CC2 002404
¢C3 002416
SCy 0O24 32
CHKSP 015356
CGLRD  DO2456
8l 010166
CPB2 010736
CPB3 011316
PN 015606
CPC 007204
CMPOR 007446
CP1 D076
Eﬂ:gn 010464
GP? 012062
COMBl  DONON
COMBlA 04214
COMBD (04562
COMBS  00S316
CoMBb 006130
COMB7 006740
coM0 002522
coMi 003602
coM3  00Si74
Comd 004312
COMb

CoM? 006572
CPCHK 014220
CPPRSS 016632
DBINB7 01234
DBIN? 011762
DOATA 011326
ODATAB D11756
DECBl  DO4DOM
DECBIA 004134

BR=s

aBRE

SRR S

23

LN S Al Bttt e
S RIENER

2344
25478
2580
3022
2446
b3S
2751s

g32l
463

cl46s
2s8cs
e44Ss
cb3’s

23238

2575

3003
2880%
2763#%

2837
12588
13108

MRCYL! 27(73¢:

814

8278
83Ss
8S0s

861

2160s

2315s
23608

88l

3007#
2885
e773

2840

BO7

22-SEP-76 [4:33

PAGE 80

815 816 817 819

8638 A

6938
3008% 3009 3013+ 3020 3021
5691% 2999% D905 2910 2914
5 5778 o78ls 5782 2787
2B44% 2645 2843 28568

30284
2794+

3030
e801#

3031 #
2802

280S#




DOGRR.PII

O0N716
Q0S4S6

007006
003374

M
Gt
s

RARZCS
BER
!

005150
005672
80 k)
001676
001666
177570
01653
016622

4™y

(21219
B

gggsssaaaﬂmﬂnszz
e §

=
ST

0000000
§

Gt Pt Pt P Pt Pt Prcst
‘ E
>
N

e
s

FRCTOR 001004

1520
1728

OO0 T E Y QD
RE4RE3E3 8

AV IV o
—r

g0

B

1272

@&

$83%8

N

[ =
%

[ ]

B

0OQ@AR-R BRSIC 1! FRAMILY INSTRUCTION EXER.
CROSS REFERENCE TARBLE -- USEP SYMBOLS

1521
17308
1903

RRiZEBNE 2

Pt P Pt Pput fans Pt Pt Punts Puns Puen

~Nor

Pt Pt Pt P Pt Pt Pruct Pt P P
Poed Pue.
£ @

B8

SRS
bt bt OO =
U L oun

i
AR

15238

1904
c09Se
Q06

30+
3505+
581

KX}

32

RiREES=gks 3

[+ 2 ot )
e
O

19068
907
16l2s

675

3290#
3306

770%
3754+
3046
3764+

1939+

F

PREF R

IR
=t

REOR
BBHRA

MRCY1l 27(732)

909s

681

3291#
3307

771#
3831#
686

3170

CO7

22-SEP-76 14:39 PAGE B!
691 708s 3854
3293% 3330% 333i#
3311 3312 331§
794%  304S%  3046#
807% 1818 1942%
382 3190 3205

2959%  3407#

842 850 863
%6 964 986
1121 1127 1134
1221 1227 1233
1303 1310 1317
1387 1393 1398
1470 1474 1478
1551 1559 1563
1642 1648 1672
1744 1750 1756
1832 1838 1847
1917 1323 1965
2038 2088 2082
el3? 2148 2151
2240 2249 2058
e3d6 2352 2360
2459 24N 2470
2603 2620  ebaM

3316

3317

3087+

3268

P
BEIBEPENRIRE
Gt oot (et et s Pt st P Pt Pt e

283

3
B

et
B35

n n
oW
U& o
~ « O

33228

LI

£
[

BEIE:2

3393+
2933

3418%

2937
J410%

34e

g_'l.l:
ST

~
R

.—.j.-..-..-..—.—

Ry
RIS

- ———




DOGAR-R BRSIC 11 FAMILY INSTRUCTION EXER. MRCY1l 27(732) 22-SEP-76 [4:39 PRGE 82
DD@RRAR.PLI CROSS REFERENCE TRBLE -- USER SYMBOLS

2738 e744

2684 c687 26933 2698 2703 2735 2751 2757 2778 27e0 278s
2791 2797 2804 c810 e8I 2835 2833 c8y4e 2647 £8%1 2879 2883 289
2896 290M 2908 e9le 2916 3000 3008 3011 3015 3025 3035 30S| 3053
3058 3057 3059 3061 3063 3065 3067 30€9 3071 3073 3075 3077 3079
1 3125 1M} 3159 3187 3178 3203 3227 2237 3249 357 3261 383

3297 33¢ee 3329 3338 3346 33M8 3351 3355 33658 3483 3495 35¢6 3527
3528 3585 3604 3609 3638 3651 3658 3666 3672 3683 37C0 3715 3724

ICNTY 001000 5388 663 793+ 796 3377 3852 3862%  386M 3867

ILLTES DI1&677 3399 39358

INCB1 003720 1224 1225 12274

INCB2 00S0l12 1555 1556 1557 1559

INCE3 1686 16884

INCBE  00B0M2 184S 18478

INCB6R D0B212 1896 1897 1899s

INGB7 006772 2086 20898

INCO 002622 913 914 918 916 9i8s

INCI 003S10 1145 1146 1147 11498

INC3 00520 1627 16298

INCY DOM342 1384 1 13878

INCE 00S634 1782 1783 1784 17868

INC? 006632 2036 2038¢

I0TVEC= 000020 3998 3267% 3268% 3270% 3284%  3285% 3336 3360 3362% 3363% 342l® 3423 3483

(1) §! 013640 3267 327448

IOTIR D0l13%46 3273 32778 )

I0TIB 013662 3279 3280 3838

JePl 013066 3101 3102 3103 3105

JmP3 013136 3121 31258

P 013174 3137 3141

JMPS 013240 3158 3159

P 013260 31678

Jue? 013316 31788

JSRTSY 013322 31828

JSR] 013404 3189 319} 31N 3188 3196 3197 32038

JSRIR 013406 3192 3c0Sse

JSR3 013472 3216 3223 32278

JSR3R OIMN7M 2217 32298

JSRY 013550 3239 3240 3244 3242 3246 3249

JSRYA (013552 3238 325¢8

JSR6A 013604 3256 32648

KPTR = 000600 4278 507 767 3498 3846

Kidll 016104 3776 37948

LKS = 17754 YiyNs 3798+

LKVEC = 000100 4048 3795% 379%* 38iBx  3B24s

LOGICA 016612 4bl 3301

LPB = 177516 4238

LPS = 177514 ua;o

LSTMEM 002154 537 7778 778% 791%

MveEC = 000250 4078

MOVvBl 010142 e420 c4el evee e4e3 24chs

mov0 007134 2134 2l3s 21378

MOVOR 007164 2149 glgél

MoVl 010026 23;; 3838

Mov? 012032 c8 28798

MSG 016074 37708 3771 3780 3785 376888 3858

MSGl Dibb4e 783 39291
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Pll

NSGe 016663
N = 000010
NEGBI 003770
NEGBY 00“;:5
NEGB? 7054
NEGO 002sM2
NEGI 003634
NEG2 00N 364
NEGS 005162
NEGH 00SS60
NEG?7 006540
NAL = 000000
NULLS (016100

012632
OPT.CP 014270
OVFLH 014346
PRSCNT 001706
PRSSES 001716
PRSTRB (0ib&4e
PC =7000007
POMN 000610
PFRIL 000656
PFVEC = 000024
PIRQ = 177772
PIRVEC= 000240
PRTYY = 000200
PRTYS = 000300
PRTY? = 000340
PSH = 177776
PSUBIT 0156636
PSKCHK 015140
PSHTAB 0166¢6
PUP 000620
RECD 001766
RELOC 001132
RELR1 001006
RELOD 002306
RELL 006316
RELZ2 012310
REL3 014322
RESTRP 014710
RESVEC= 000010
RETPC 001230

bt o ps pue )P e
AT B0
nRRO— R

LA

3932
1249

3397

3047%
599

1251

S59#

340Ss
3088%

MACYll 27(732)

9278

17648

3491

3855
Y67%
B3l#
680#*

1051 #

1937

5399

3l#

3367

3488
3756

3860%

104
380

3369

33944

3513

3758

3519#

07
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3516

3520%

3586

3270
3825%

3568#

3589

3863

3340

3385

2414

3415+

3573




FO7

BOGRA-R BASIC 11 FANILY I5STRUCTION EXER. MACY]]l 27(732) 22-SEP-76 [4:33 PAGE B4
ehERENGE AL e

DDORAR.PLI CROSS R -- USER SYMBOL

S EE OB OB e

ROLES  00s94 3 19 134

ROLBS (006162 1884 188S 18878

ROLBSR 006256 191y 19185 19178

ROLB? 007072 2118 2119 clels

ROLO 002674 939 940 9428

ROL1 003430 1117 1118 1119 11218

ROLIR DO3442 1124 1125 11278

ROL3 00S23e 1639 1640 16428

ROLY 00WMND 1421 1422 14248

ROLG 00sSS10 1740 1741 1742 17448

ROL? 006650 2042 2043 20458

ROR81 004020 1262 1263 12658

RORBIR QO0M110 1295 129% 12988

RORBY 004616 1482 1483 1464 14868

RORBS 00S366 1692 1693 1694 16968

RORBE 006114 186S 1866 18688

RORB? 006756 2080 2081 2083s

RORO 002560 BSS 89% Q97 898 900s

ROR1 003360 1095 1096 10988

RORIR OO3M72 1137 1138 1139 11418

ROR2 004326 1377 1378 13808

RORS 005104 1588 1589 15918

RORB 00S600 1768 1769 1770 1772s

ROR? 006522 1999 2000 20028

RTI1 016530 3876 38788

RO =7000000 356638 S7b# 877 €89 690 692 595 602 603* 606 609 637%
726 730% 731% 732 741 742 749#% 753 761# 770% 773 775%
800#* 803 804 805# 806# 807 BS7# 867 877% 886#% 894 03*
Q22# 930#* 938% AR L qC2# CB* 9S9x 9684 q970% 971 983 991
994 # 998 1002% 1057% |0S8B 1069 1074 1459% 1460 1462%  |S76% 1578
1660% 1663 166M4%  166S 1666 1736% 1737 1811 1817% 1818% 1937% 1938
1940  1941x 1942 1951% 1952 1953 1954% 19SS 19S6% 19587 1958 1959
2049 c0s0x 2051 2052% 2133% 2139 el4l elke 2192 2198 220l 2e08
c2le 2216 2219 ce3bs 2237 2238 coveE  2243% 224N 2245 2247 cbSo#
2654 2656 o658 2659 2660 2bbl 2715% 2716 2717 e7e0 e7ee 27a4
27¢e7 2799% 2800 c80ex 815 cB65# 2866 2867 2869 2871 c87¢2 2921 %
2929 2930 2957% 2958 2959 29%0* 29%1% 2962 2973% 2974 2975% 29764+
2978 2979% 2980% 298[% 2989% 2990% 3093% 30S4* 3096 3113  3115% 3le2
3129 3138 3139 3149% 3156 3157 3206% 3215% 3218% 3254« 3259
3274s  3277% 3281 3299% 3300# 330l% 330S% 3310% 3314% 3319% 3324x 3327
3382 3353 3380% 3383% 3386% 3388% 3389 340S% 3406 3407 3408% 3409
3450% 3462%  478% 3488 3493 3586% 3587% 3591% 3593 3643% 364y 3656
3681 3693 3694#  3695% 3696%# 370S# 3706 3710 3719 3863% 3864

Rl =%000001 3674 S29% g3l Y4 €58 S70% 634# BYLs Tk} 762% 808 10S0
1059 1075 1083% 1943% 2063 26S51% 2652 2963* 3373% 341l# 3510 3765

R10 =x000000 3748

Ri1}l =7000001 3758

Ri2 =x000002 3768

R13 =#000003 3774

RI14  =70D00004 37818

RIS =%0000C0S 3798

R2 =7.000002 3688 c78 580 583 cBY# 58s 589% 592 597 634 63S#* B39
6% 670 78% b8c# 683 b6 # 763% 971% q72% 973 982 999
1004%  1032% 1033 1034 1036%  1037% 103%9>  10S9% 1060 1076 1089%  1090%




| ]

00 BASIC 11
DIARA Pl

L=

R3  =%000003 3598

RY  =7000004 3708

RS  =%000005 Fin

082 RePERENE HRBLE"EE usen oviabld! &7

HiETs
1658
1716

GO7

22-SEP-76 14:33 PAGE B85

43

1662
19283




[OQRA-R BRSIC 11 FRMILY INSTRUCTION EXER. MACYL! 27(732) 22-SEP-76 14:39 PRGE 86
DOGRAR. P11 CROSS REFERENCE TABLE -- USER SYMBOLS
276b% 2827% 298b% 2995% 31B2x 3184 3187% 3190 3193 3201 3207% 3208 3209
3210  3211% 3214 32¢eS 3230+
SAVIC  D1740M bb3*  3952s
SAvVPC 017400 bSh# 657%  3950»
SAVPS  (Ql7u0e 660x  39S1#
SBCBL 003744 1236 1237 1239
SBCB3  DOOSYYY4 1722 17248
004730 1526 1527 1529
S8CB6 006016 1835 1836 1838+
SBCB7? 00670M 2058 2059 2060 clees
SBCO 953 5y 568
SBCl 1182 1153 1154 11564
SBCI1A  003S4e 1160 1161 1162 11648
S3CS Q0S4 1646 16488
005614 1775 1776 17783
S8C7 006426 1969 1970 19728
SB! 012336 29668 2997 2998 3002 3009 3013 3017% 3020% 3023 3027% 3030% 3033
SBIN? 011760 28608 287S% 2876 2885 2891 2898 2899 2906 2910 2914
SCOPE = 104000 4438 B8S1 965 1084 1204 1352 1452 1567 1649 1731 1814 1927 2046
2129 2250 2286 2404 2523 2597 2606 2643 2704 2758 2817 2852 2917
2WM7 3036 308S 3179 3264 3286 3332 33p4 3506 3569 3619 88 3754
SCOPER 001016 SSis 797
SCOPEB 001046 5578 c68 571
SCOPEC 001102 SS6 co4s
SCOPED DOL11Y4 678 S69%  3509#
SCOPEE 001126 S6S 5708
SCOPEF 001120 S698 3871% 3875#
SORTA 011324 27628 2768% 2769 2770% 2771% 2776% 2777% 2778 2782 2787 2793% 279 2800*
B80S 2806% 2807% 2808 cBll® 2812 2815
EESTRB ?11754 2&??: 2830% 2831 833 2837 2840 284y 2845 28558
! SP =%000006 3728 471 Y7o% 473% Y7y 475#% Y76% Y77% 489 490 491 4Qg 493
494 495 S07+ Yy Gal#* 552 E57% 570 b02* 603 604+ 606# 608
l 609 613 blb% blB#* 62S 654 bS6 658 660 7cb#% 767% 795#% 979#%
[ 980#* SBl#* 982 983+ 984 1050# 10S1 1064%  106S 1067%  1074% 1075% 1076%
' 1077% 1078% 1079% 1082% 1083 M0 2M1 2991% 2992 2993 29N 2995 3082*
- 3083 3086% 3200 3221 3244 3259 3289 3330 3353 3356 3357 3416% 3417*
3418 420 342l J422% 423 J4cu 3425  J430%# 3433 434 J44EE  JHHIE IHYYE
| 3446% NSO 3451 452% 3460®  3463%  346SE  3467%  347ux  34B7%  3498x  3499x  3SOIlx
3S02# 3S0OM#  3S30%  3S31x  3S75% J576%  3577%  3580% 3613 36l4% 3616% 3617% 3622#
| 3623% 3pouxE 3625k 329 3631% 36332  3BME  363b 3637% 3640% 2643 3646% 3649
3653% 3656 3661 3664 3668 3670 3674% 3675% 3677 3679 3681 3684%  368SH
3686% 3826% 3843% 3844 3B4b® 3872% 3873 3877%
SPCHK 015406 3643
SR = 177872 4198
START 002102 465 514 7608
t STARTL 002174 466 7818
| START2 002244 7948 3877
STRRT3 002240 467 780 7938  390S
P STATUS 004730 677 7148
STKPTR= 000S00 Y268 795 086 345 3487 3504
SuB0 0071Se el elN3 21458
1 SUBI 007674 2329 2330 2332
SUBIR 01000¢ 2368 2369 23718
SuBlB 010016 2375 2376 23784
suge 010512 2581 2552 25544




D00AR-A BRSIC 11 FAMILY INSTRUCTION EXER.
DDGRRR.PLI

SUB2R 010632 259 2SI
SUBJ3 011046 cbb. 2669
SUB3R 011070 2676 k77
SUBS 011504 2795 27978
SuB? gleloe 2892 2893
SWABO D0274e %0 961
SWRB1 004150 1314 1315
SWABZ  DO43SH4 139} 1393
SWRBY  QOM77M 1549 15518
SWABS  00beYe 1909 19118
SWAB?  D0BSSH 2013 201iSs
SR = |?77S70 4208 1
Sioe = 000100 4408 3838
T s 3888
TBITVE= Q00014 3968 3580
TEMP] 016532 3834%  3B36#*
TICKS 000776 S368 3828#%
TIKB = 177562 Yl68s 730
TKS = 177560 4Y]Ss 728
TPB = 177566 4188 62S#
TPS = 177564 Yi7¢ 623
TPVEC = D0006M 403s 3768%
TRAPVE= 000034 402s 798%
TRAPL 0lIM126 3337 33508
TRAPIC 0I4182 3349 33608
TRTVEC= 000014 3978
TSTBL  DOM162 1320 1321
TSTB2 004752 1538 15408
TSTB2R 004762 1543 15458
1STB6 00S770 1823 1824
1570 002S00 868 869
1ST1 003620 1187 1188
1ST2 004302 1365 1366
TST6 1920 1921
TTYCHK 015750 37648
UBMs 006276 1817 1819%
1889% |BS#
UBRERK= 177770 4138 Seox
us? 011770 2854 28658
M6 005464 17358 1739
L7 006346 19488
U7 006352 1946 19518
Y = 000002 3858
4 = 00000M 3868
SCRLF  DO17860 7198 745
SFILLS 001002 £39s 616
$FORMO0 001330 6308 6b4
SRESTR (000254 4898 b48
§SAVR 000214 Y7is b3l
= 017406 §§gl §§§l
1087 1097
1182 1190
1271 1279
1347 1350

25968
26718
c679s

2894

962
13178

S60

J545#
3882s

734#

3769+
799

3783
671

661
4644

1104
1197
1286
1355

28368
Sgt4s

See
3598+

741%
3772

3811
3336

18278
1191s

1858+

1752%

MRACYL! 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

Se4

3E13+

3771%
3774
3815»
33374+

873s

687

4998
4

8

1120
1207
1297
1372

107

2e-SEP-76

74 8Se
3785+
3777% 3813
3823+
3338%  3340%
1841%  1843#
191% 18220
17678  1774%
3883
1126 1133
1220 1226
1302 1308
1379 1386

B4

3848
3360%

1849

1781%

14:39 PAGE 87

698

3859
3361#

1857%

1788#

3838

3885

1864#

1790#

140!

3850 3834

3887

1870%  1877%
17%#%  1802%
699 72%8
101 1028

1163 1168

1250 1257

1331 1337

1409 1416

16883+

1808#

1176
1264
1341
1423




COGRR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAR. P11

.PRINT

001232

MRCYLl 27(732) &Z2-5EP-76 14:33 PRGE B8

CROSS REFERENCE TRBLE -- USER SYMBOLS

1427
1508
1590
1682
1771
1860
1964
206l
2150

1433
1516
1536
1687
1777
1867
1971
2069
2159

5570

2463
2602
2702
2809
2907
3078+
360
3584
3844
b02s
3782

1443
1528
1611
1701
1793

J3J7

1947 1830 1455
1534 1539 1544
1617 1€23 1628
1706 1:13 1717
1793  18OE 1809
1886 1832 1898

1993 200! 2008
2088 2094 2100
2195 2205 2el3
284 2290 230S
389 2397 2402

1469
1550

U M) 0= 0= poo bt Pt e
— OO0 NN L
— - LU
Wr— OO0 W
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DDGAR-A BASIC 11 SAMILY INSTRUCTION EXER. MACY!] 27¢732: 22-SEP-76 14:39 PAGE 90
ChoRRA. P11 cROCEReAREntE T HaN FER  wacho NAHES 3

FORMAT 452 bbY 671 79 687 3853
GETDAT 4538 722

KWL 4Sus
PRINT 3322. 812 1-rg 672 674 676 680 g8e 620 6% 744 7al 787 3398  378e

RELOCA 4SEs 800 1935 2955 3403
RELOCB 4S7s 1928 2949 3367 37%6
RELOCC 4S8 §73
RESTOR Y488 646 692
SAVE Yybs 630 b&}
SCOPY 44Ss cy8
* WHICHC 4S4s 3374
. .ERRO §59s 651
.FORMA 4538 £29
, CRESTO 4498 487
.SHVE Y478 469
..PRIN 4Sis gC!




COGRAR-A BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAAR.PLI

RDC
RDCB
RDD

ASL

RSLB
RSR
RSRB
8CC

BEG

886
1216
sS85
2787
3114
3420
635
1439
3466
1841
737
1274
839

MRCYLLl 27(732}

CROSS REFERENCE TABLE -- PERMANENT SYMBO.S

1109
1276
604

1167
1472
1016
28939

1-97
1475
1818
2926
3184
3467

751
1976
3472
1698
1009
1497

304
1201
142?
1680
1896
2105
2420
2877

88
1314

02

MUVt b bs b= POINY WGITONY 00—
NI - OWaT L

JELr—D0 L) O0N— OO0

— QUW— 00w LW IO D
O— L LN —DONGCNIONNOO LW

)

LO7

c2-SEP-76

2928
2055
2243
299
3221
3520

974
2771
3868
3277
1594
2104

953
1255
1513

{4:39 PARGE 92

3066
2385
2994

3300
2394
2935
3291
3El?
1023
2806

UMY e e e = () 0—
IO NI OW..D
o L— N — O
= o0 OunNLoo0

1217
1469
1706

1226
1485
1717

2630
3094
3417
3757
1436
3464

2832

2808
3076

1309
1534
1771




BNE

8PL

BR

BvC

BVS

ODGRRR.PLI

1785
1993
2314
2692

Sll
3189
3678

b4
1264
1763
2377
3773

S4?
1570
2965
3171
3446

MO7Z

COGRAR-R BRSIC 11 FAMILY INSTRUCTION EXER.

MACYLll 27(732)

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1793
2008
2345
2697
565
870
113
24b
3191
3680
699
1316
1777

1004

1805
c0l4
2351
2878

S68

889
1197
2505
3196
3767

729
1337
1799

1809

1842
2025
2382
2895

se2

47
1286
esl4
3223
3809

881
1433
1853
2be9
3835

1867

|IRL Al

22-SEP-76 14:39 PAGE 93

3186

3493
2513
2018

1886
2083
2541
3350

614
1042

1905
2107
2Se4

647
1070

nMo—

MNrepep=e~] UN—D
MWL O
Ne—=NWGW U0

3843

el155
2604
28’1
3201
3662

2845
2327




e

MOVB

| NP

RESET

ROLB
ROR

2392
&
EB
618
3

460
S10

736

2557
1334
41
1254
3295
481
912

c050
3165

2569

146
&4
1289

S0e
994
el?3
3176
1344
3653
3469
3116
620
633
3853

DOGAR-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAR.PL1I

2585

‘883

1301

700
1011
2223
3215
1503

3135
631
636

3836

NO7

MACY1]l 27(732) 22-SEP-76 14:39 PAGE M
CROSS REFERENCE TRSLE -- PERMANENT SYMBOLS

2591 2688 2700 2807 281l

18?8 c0? eleb ee? 4l
100 103 110¢ 120 143

1306 1519 1727 1901 209!

3400

1041 1043 1056 1144

2300 2415 272l 27¢b 2826
3535 3634 3707 3787 3816
1554 1685 1841 1895 2085

3183 3164 Jl74 3866 3905
648 66l gb4 =1-Y4 671
744 782 784 787 789

3901

3118
246

160
2431

1739
1767

3131

3299
1796
es1s

3iee

3836
3310

1644
3044

2424

3172

1664
3120

2503

3218

1781
3136

3003

3632




m——

o — — - ——

gg&ﬂﬂ-ﬁ BRSIC i1 FANILY INSTRUCTION EXER.

MRZYLL 27(73¢8.

CRISS REFERENCE TABLE -- PERMANENT SYMBOLS

Q. PlL
RIRS 1261 1294 148}
RT! 523 533 S63
3578 3598 3618
RTS 485 510 825
S8L 9ce 115} 1159
58¢°8 1235 1346 1825
<C 8SS 86S a1
1738 1758 1766
. 232S 2373 2418
SES SeN 838 88S
1305 1345 1389
2363 40 o443
SEN 822 .54 2336
SEv 830 876 1193
2llb 2180 clS4
SEZ 84S 876 1511
SUB S59 §79 657
2367 2374 2550
3409 36N
SKHAB 959 1313 1340
TRAP 4o 3344 3365
87 8eS €81 608
1877 1582 1657
2283 c2M 240l
3122 3134 3146
suSY
S8 (x| 7c8 1319
3887 3894
WRIT 3775
.ABS K Y
LASCII 7210 711 -
RSCIZ2 S16 708 rle
.END 3953
.EVEN 7el 3791
.LIST 7 359 360
. MACR 446 Yy? 448
.MRCRO 45 454
JNLIST 7 359 460
.REN 8
.REPT 460 3730
LYITLE K -V 758
.#ORD c09 836 £39
1356 1456 1871
2409 2473 N7
2762 2763 2855
3110 3145 3175
3926 3927 3950
ERRORS DETECTED: 0 HARD

DEFAULT GLOBALS GENERATED:

+, DDGAMA.. SEQ/SOL /CRF /PAGNUNM=DDOAARA
RON-TIME: 12 24 b SECONDS

1691
701
3626

3156
1537

2 SOFT
0

1864

2079
3084
3778
3193

451

655
1654

cB6!l
34683

452

659
5
2862
3500

BO8

2432 esle
3323 3354
3794 3829
3248 3263
3363 3386
1312 1362
c0c8 2obH
3095 3185
1101 1108
1586 1720
2828 2874
1620 1678
2530 2537
1090 1219
c80e 284l
1908  a0le
746 773
1938 l
2719  e7eM
3281 33¢?
1830 2468
720 3790
453 4S54
777 785
1735 1926
2b49 2650
28t 2966
3825  361S

3031
3379
3BuS
3481

1464
213¢
3235
1143
1789
3268

1876
€570

1358
2937

20e4

803
1953
2958
3377

2927

3929

456

22-SEP-76 [4:39 PAGE 35

3301
3426
3878

3932

45?7

3479 2484 3503
1504 1553 1606
2191 el39 2308
3718

1166 1171 1215
1863 2056 2228
3309 3341 3381
19972 2 2017
3292 3797

1574 1941 2141
29! 3050 3062
2340 3027

1018 1027 1186
1958 1363 2049

3406 3433 383
3491 3772 3813

459

1054 1066 1088

2710 2711 e’le
2969 2970 2971
3812 3817 3882

3c3e

1709
2317

1293
2341
3384

2328
3068
1364

3111
3589

3850

P e

. e e s emer et e e v ity ey
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' DDAR-A BASIC 11 FAMILY INSTRUCTION EXER. MACY!L 27(732: Z2-SEP-76 14:33 PAGE %6
DO3AA.PI1 ~  CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

 RUN-TINE RATIO: 2243:5.1
| CORE USED: 11k “i21 PAGES)




4‘ >4 ;4 >4
g g gV gP g g 9 P i

- -

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