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1.0 ABSTRACT 
THIS DIAGNOSTIC PROGRAM IS DESIGNED TO BE A 
CHECK OF THE PDP11/0S AND POP11/10 PROCESSORS. 
EXECUTES EACH INS RUCTION IN ALL ADDRESS MODES 
TESTS rOR TRAPS AND THE TELETYPE INTERRUPT 
PROGRAM, DOES NOT TEST INSTRUCTIONS NOT COMMON 
OR 11/05. THE PROGRAM RELOCATES THE TEST C 
MEMORY 0-28K. 

EN CREATED BY MODIFYING 

I SA 
- WHI 
T 

OF THE 11/40 AND 11/95.------ THIS ROUTINE 
QUITE HARMLESS FOR THE SEDM SYSTEM. C 
TO MAKE THE PROGRAM EX FOR tHE SEDM SY 

INIT 
O IT, WHEN RUNNING ON THE SEDM 

01 
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COMPREHENSIVE 
THE PROGRAM 

AND INCLUDES 
SEQUENCE. THE 
TO. THE 11710 
ODE THROUGHOUT 

THE PROGRAM 

ROUTINE ~"CHECK THAT ALL 
H ASCERTAIN WHICH CP 
SULTS ARE USED BY THE FOLLOWING 

NS Teer ren URES 
VENTHOUGH 

OULD babe Be & BEEN DELETED 

ren ETC. 
SYSTEM. 

2.6 REQUIREMENTS 
2.1 EQUIPMENT 

POP11 FAMILY CENTRAL PROCESSOR 
OPTIONAL - KMLI-L (LINE CLOCK) 

2.2 STORAGE 
THE PROGKAM USES ALL OF THE FIRST 4K OF MEMORY (EXCLUDING 
THAT ARGA OF MEMORY RESERVED FOR THE LOADERS). 

t.3 PRELIPINARY PROGRAMS 
NONE, HOWEVER. THE ENT AND TRAP INSTRUCTION SHOULD BE 
VERIF‘ED BEFORE RUNMING. 

3.0 LOADING AD STSATING PROCEDURE 
LOAD USING PROGRAM ABS LOADER 
IF THE CONSOLE TTY IS A_ SERIAL LAZO OR A 
CHARACTERS MAY BE REGUIRED. DEPOSIT INTO 
(FILLS) A 4400. 

LOAD ROORESS = 200 
SET SW1S UP 
zt SWl2e UP --- FOR SEPA SYSTEM ONLY 
SE 
PRESS START 
SET OTHER OPERATING SWITCHES, AS DESIRED 

PASS COUN IS PRINTED AFTER EACH PASS (SEE SEC 
barn DONE” IS PRINTED WHEN DONE (SEE SEC 7 

THERE WILL BE AS ON THE DISPLAY LIGHTS FOR a 

ry
 
cw
rr
 

VTOS_ FILLER 
LOCATION 1002 

SWOG UP --- OPTIONAL, FOR END OF PASS HALT 

ie 4). 



SW14 

SH13 

SWl2 

SW11 

Ql 

THE ERROR, IS STORED IN CORE STARTING AT COOATSON 
017400. 

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

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

INHIBIT 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. 

INHIBIT SUBTEST ITERATION... THIS SWITCH WHEN SET 
INHIBITS SUBTEST REITERATION. NORMALLY EACH SUBTEST 
IS EXECUTED 8 TIMES BEFORE THE NEXT SUBTEST IS RUN. 
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FEW SECONOS AFTER EATCH PASS AND THEN PROGRAM 
WILL HALT IF SWO6 WAS UP. 
PRESS CONTINUE FOR ANOTHER PASS. 

4.0 SWITCH SETTINGS 
SWIS HALT ON ERROR... THIS SWITCH | WHEN ASE! WILL HALT THE 

PROCESSOR, AT Loca ON 1664, BN ERROR ie DETECTED. THE PC, THE 
CURRENT STATUS HE PASS’ count AT 
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SETTING SWil CAUSES EACH TEST TO BE EXECUTED ONCE 
BEFORE STARTING THE NEXT SUBTEST. 

SW10 RING BELL ON ERROR.. THIS gel Ten WHEN SET WILL RING 
THE BELL WHEN AN ERROR IS ECTED. 

SW? THIS SWITCH WHEN RESET (0) INHIBITS THE END 
OF PASS TYPEQUT (ICNT=XXXX) AND THE END OF 
PROGRAM TYPEOQUT (DDQGRAA DONE). 

SW& WHEN SET HALTS THE PROCESSOR ON END OF PASS. 
PRESS CONTINUE FOR ANOTHER PASS. 

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

THE, PL ARO The PRObeSGER STATUS at THe TIRE! Or Te ERROR. 
REL 

ERRORS 

SO. (IF REQUIRED) T ORIGINAL (WHERE 
OCA 

TQ DETERMINE TYPE_OF ERROR: 
(IF THERE IS NO TTY WITH THE SYSTEM) 

1. LOAD ADDRESS 017400. 
2. PRESS EXAMINE --- CONTENT IS ERROR PC. 
3. PRESS EXAMINE --- CONTENT IS PSW. 
4. PRESS EXAMINE --- CONTENT IS PASS COUNT. 

ERROR PRINTOUT FORMAT 
JENT=ARRA PC=888888 PSW=DODD0D 

ICNT=AARAA PC=BBBBBE PSW=DDDDDD PC RELOCATED FROM CCCCCC 

WHERE : 
OF THE ERROR 

CCCCCC=PC OF THE GRIGINAL CODE RELOCATED 
DODODD=PSH AT TIME OF THE ERROR. 

ERROR LOOPING 
THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY 
BY SETTING SW14. SETTING SW13 WILL INHIBIT THE TYPEOUT AND 
ALLOW SCOPING THE FAULTY SIGNAL( g) 

UNPREDICTED ERRORS 
THE PROGRAM MAY ON OCCASSION DETECT A MEMORY ERROR THE 
RESULTS Mov thir WERE NOT PRED ICTRGLE IN WHICH CASE THE 

Ai Pid ate ie THIS HAPPEN THE 
(eer i FE TRACE ROGRAN STEPS. TO RESOLVE WHERE THE 
ERROR OCCURRE THE FOLLOWING ITEMS SHOULD BE CONSICERED 
AND MAY BE OF USE WHEN RETRACING A FAILURE OF THIS NATURE. 

PC_WAS 
TED FROM). PROGRAM WILL HALT AT PT ocatTOn 1664, IF SWIS WAS UP. 



mae ee — 

FOL 
| ONGAA-A BASIC 11 FAMILY INSTRUCTION EXER. MACY11 27(732) 22-SEP-76 14:39 PAGE 5 
_ BDQAAA.PLL 

1. HALT THE PROGRAM (IF NECESSARY) 

2. EXAMINE RELRI 
ADDRESS RELR1 (1006) CONTAINS THE UNRELOCATED VALUE OF 
THE PC OF THE LAST TEST THAT WAS SUCCESSFULLY EXECUTED. 

EXAMINE FACTOR GJ
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6.1 
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6.3 
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ADDRESS FACTOR (1004) CONTAINS THE RELOCATION FACTOR. 

BEG FReo" tw RATT Cte Pad otf, 8/1 conthiane THERE 
CONTENTS WITH THE CONTENTS CORRE SPONDING 
UNRELOCATED CODE (SPECIFIED IN. 1006) AS SHOWN IN THE 
LISTING. EXAMINE AND COMPARE UNTIL EITHER A_ DIFFERENCE 
UN yLNSTRUCTION (I.E., THE ERROR) OR THE NEXT 'SCOPE’ IS 

IF THE PROGRAM TRAPS AND HALTS AT A_TRAP/INTERRUPT_ VECTOR+2 
(NOTE: THE PDP-11/4S WILL DISPLAY THE ADDRESS OF THE HALT+e 
I.E., A FALSE TRAP TO 4 WILL DISPLAY 10). 

1A. EXAMINE THE STACK (RE) 

THE TOP WORT _ON THE STACK CONTAINS THE PC AT_THE TIME OF 
THE TRAP. IF THE PC IS GREATER THAN cO000, THEN 

. EXAMINE LOCATION 1002 (FACTOR) 

rate LOCA Zon CONTAINS THE PROGRAM RELOCATION FACTOR 
WHICH. WHEN SUBTRACTED FROM THE PC GIVES THE PC OF THE 
GRIC TAAL CODE. 

3 

SUBROUTINE ABSTRACTS 

SCOPEA 
THE SCOPEA ROUTINE IS ENTERED BY TK=Z SCOPE (EMT) INSTRUCTION 
AND IS EXECUTED AT THE START OF EACH SUBTEST. THE ROUTINE 
HONTTORS SWI4, SW11 AND SW & ANS TAKES APPROPRIATE ACTION. 

THIS ROUTINE STORES IN RI/R11 THE FIRST ADDRESS OF THE 
SUBTEST BEING ENTERED. 

re ERROR ROUTINE IS ENTERED BY THE HLT (TRAP) INSTRUCTION 
aN Is OF EXECUTED WHEN A PREDICTABLE ERROR IS DETECTED. THIS 
ROUTINE MONITORS SW1S, SW13, AND SW10. 

THE RELOC ROUTINE IS ENTERED BY A MOV RELOC 
INSTRUCTION. enon Sx ROU TINE RELOCATES THE PROGRAM kabe 

TO THE RELOCATED CODE AFTER 

Lites? BEEN TED SEL FERRY) he POutite 
* JUMPS’ TO He ext SECTION OF UNRELOC 
THE cone op vee 3 He 1K_ (4000) BYTES) ar ne. I ue. ve 

COE” WHICH of FEW SECTION OF THE FiReT pobRES OF me 8 CobE 15 
MOVED, ANDO SETS A SCOPE POINTER (R1/R11) AND, ALSO A SECTION 
WHICH’ ESTABLISHES THE LAST ADDRESS AND JUMPS’ TO THE 
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RELOCRHTION  (RELOC) RCUTINE. 
IDENTIFIED AS SHOWN BELCW: 
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EACH SECTION OF CODE IS 
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6.4 

7.0 

7.1 

8.0 

PAGE S 

;GOCOOQ0OCCOOOFIRST ADDRESS TO BE RELOCATEDOOOOOO0OO 

CODE TO BE MOVED AND EXECUTED 

;O000000000000LAST ADDRESS OF CODE TO BE RELOCATED 00000000 

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

END 
THIS ROUTINE IS ENTERED AT THE COMPLETION OF EACH PASS IT 
SETS_UP (LOADS NEW PROCESSOR STATUS) FOR THE NEXT PASS; AND 
PRINTS THE PASS COUNT: 

ICNT=XXXX 

MISCELLANEOUS 

EXECUTION TIME 
THE EXECUTION TIME IS HIGHLY VARIABLE (DEPENDENT ON 
PROCESSOR, _TYPE OF MEMORY AND AMOUNT OF MEMORY). HOWEVER 
WHEN THE PROGRAM RUNNING SUCCESSFULLY THERE 15 A 
NOTICEABLE SOR OKER! soreer aves IN THE CONSOLE LIGHT PATTERN 
THE ’FLICKER’ WILL DIM WHEN ’T’ BIT TRAP PASSES (EVERY ODD 
Pass) ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM 

2 PASSES ICNT=e 11705 OR 11720 
SOME TYPICAL TIMES FOLLOW: 

PROGRAM DESCRIPTION 
THE PROGRAM IS DIVIDED INTO FOUR SECTIONS OF POSITION 
INDEPENDENT RELOCATABLE TEST CODE EACH SECTION IS 
APPROXIMATELY 1K WORDS LONG. (EXCEPT SECTION A). 

SECTION O THIS SECTION TEST THE UNARY INSTRUCTION SET 
EXECUTING EACH UNARY INSTRUCTION IN EACH ADDRESS 
MODE SEXCLUDING UNARY INSTRUCTIONS USING ADDRESS 

SECTION 1 THIS SECTION TE313 THE UNARY INSTRUCTIONS USING 
ADDRESS MODE 7 AND BINARYS IN ALL ADORESS MODES 
(EXCLUDING BINARY BYTE OPS USING ADDRESS MODE 7). 

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

SECTION A FOLLOWING SECTION 2 IS A ROUTINE TO_ ASCERTAIN 
WHICH CP THE PROGRAM IS RUNNING ON. THE RESULTS 
ARE USED BY THE FOLLOWING CODE TO CHECK THE 
ADDITIONAL INSTRUCTIONS/FEATURES OF THE 11/40 AND 
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| SECTION 3 THIS SECTION CHECKS THAT EACH BIT IN THE 
PROCESSOR STATUS WORD (PSW) CAN BE SET CLEARED, 
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RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS. 

FOLLOWING SECTION 3, ARE TWO ROUTINES 19 CHECK THE TELETYPE 
PRINTER LOGIC AND A ROUTINE TO START THE KWJ1I-L LINE CLOCK. 
IF T HE KWII-L IS AVAILABLE THE PRIORITY ARBITRATION LOGIC IS 

AFTER EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE “RELOC™ 
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ALL MEMORY UP 
TO 28K. WHEN THE SECTION HAS SEEN RELOCATED 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 A SINGLE PASS. 

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

8.1 STACK POINTER 
THe STACK POINTER. Ip SET AT SOO. 
OTE: IF THE OGRAM IS RUNNING IN EITHER USER OR 

SUPERVISOR NODE (NOT APPLICABLE IF 11/20 OR_11/0S) THE 
USER/SLUPERVISOR STACK POINTER IS SET TO SOO AND THE KERNEL 
STACK POINTER JIS SET TO 600. THE KERNEL STACK POINTER IS 
USED ONLY FOR THE SCOPE, HLT, TTY, AND KWL1-L (IF AVAILABLE 
TRAP/INTERUPT ROUTINES. 

8.2 POWER FAILURE 
A POWER FAIL SERVICE ROUTINE IS INCORPORATED IN THE TEST. 
WHEN USING THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN 
RUNNING TO CHECK THE POWER FAIL LOGIC. WHEN THE POWER FAILS 
THE PROGRAM WILL TYPE: 

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

9.0 USER DEFINED RELOCATION LIMITS 
THE PROGRAM WILL REQUEST A LOWER AND UPPER LIMIT FOR 
RELOCATION. THE LIMITS MUST BE BETWEEN 20090 AND 157776. 
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (0-17776) AND THE 
LIMITS SPECIFIED. 
THE STARTING ADORESS IS _ 204. 
TO RETAIN PREVIOUSLY SPECIFIED LIMITS START AT 210. 

353 -NLIST MD,MC 
360 “LIST = ME’ 
361 “ABS 
362 .TITLE FRONT END 
ab3 ;CONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS 

365 ;GENERAL REGISTER ASSIGNMENTS 
366 ooocce RO=20 
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000004 
000005 

000001 
o0000e 
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R1l=%) 
Re=%e 
R3=%3 
R4=%4 
RS=45 ° 
SP=%6 
PCs%7 
R10=%0 
R11=%] 
Rle=%2 
R13=%3 
R14=s7%4 
R1S=%5 

; STATUS REGISTER (PSH) BIT ASSIGN E 

=2 
z=4 
N=10 
T=20 
PRTY7=340 
PRTY6=300 
PRTY4=200 

; VECTOR BODRESSES 
ERRVEC=4 
RESVEC=10 
TBITVEC=14 
TRIVE“=14 
BPTVEC=14 
IOTVEC=20 
PFVEC=2e4 
EMTVEC=30 
TRAPVEC=34 
TPVEC=64 
LKVEC=100 
PYRVEC=240 
FrEVEC=2e44 
MMVEC=2S0 

sREGISTER ADDRES ES 

SLR= 179904 
PIRQ= 177772 
UBREAK= 177770 
LKS= = 177546 
TKS= 177560 
TKB= 177562 
TPS= 177564 
TPB= 177566 
SRO= 17757e 
SWR= 177570 
DISPLAY=177570 
LPS= 177514 

Y LEVEL 7 
Y LEVEL 6 
Y LEVEL 4 4

4
-
4
4
 

;ADDRESS OF ERROR VECTOR 
ADDRESS OF RESERVED _INST. TRAP VECTOR 
ADDRESS OF 'T’ BIT TRAP VECTOR 
“ADDRESS OF ’TRACE’ TRAP VECTOR 
“ADDRESS OF *BREAKPOINT’ TRAP VECTOR 
ADDRESS OF IOT TRAP VECTOR 
ADDRESS OF POWER FAIL TRAP VECTOR 
“ADDRESS OF EMT VECTOR 
“ADDRESS OF TRAP VECTOR 
ADDRESS OF TTY PRINTER INTERRUPT VECTOR 
ADDRESS KW11-L LINE CLOCK INT. VECTOR 
‘ADDRESS OF PIRQ VECTOR 
“ADORESS OF FLOATING POINT INT. VECTOR 
“ADDRESS OF MEM MGMT ERROR TRAP VE TOR 

;ADDRESS OF STATUS REGISTER 
“ADDRESS OF STACK LIMIT REGISTER 
ADDRESS OF PROGRAM INTERRUPT REQUEST 
ADDRESS OF MICRO BREAK REGISTER 
ADDRESS OF KW1I-L STATUS REG. 
ADDRESS OF KEYBOARD CSR 
ADDRESS OF KEYBOARD BUFFER 
“ADDRESS OF TELEPRINTER CSR 
ADDRESS OF TELEPRINTER BUFFER 
ADDRESS OF MEM MGMT REGISTER SRO 
ADDRESS OF CONSOL SWITCH REGISTER 
ADDRESS OF CONSOL DISPLAY REGISTER 
ADDRESS OF LINE PRINTER STATUS REG 



FRONT END 
DDQAAA.P11 

30 
000232 
000234 
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177516 

000500 
000600 

100000 
040000 
020000 
000400 
000100 

000100 

104400 
104000 

002102 
002174 
002240 

000016 

MO 
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LPB= 177516 

;INITIAL STACK POINTER SETTING 
STKPTR= 500 
KPTR=600 

;MISCELL 

; SWITCHES 

SW06=100 
s INSTRUCTION EQUATES 

SCOPE=EMT 

246 
LOGICAL 
.=Se2 
BITIY 
2200 
MOV eSTART. PC 
MOV #START!,PC 
MOV #STARTS,PC 

sROUTINE TO SAVE REGISTERS ON be oe STACK 
“CALLED BY SAVE MACRO OR 
$SAVR: MOV (SP)+. 15 

MOV 45, -(5P) 

JSR 

MOV x4) -(SP) 
MOV 43, -(5P) 
MOV “2, -(5P) 
MOV %1,-(5P) 
MOV 740° (SP) 
MOV (PE)+, PC 

;ADDRESS OF LINE PRINTER DATA DUFFER 

;PROGRAM STACK 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_A TRAP INST fo THE ERROR ROUTINE 
:SCOPE IS AN EMT T 

;GO TO START OF TEST 
GO GET LOWER/UPPER RELO‘ 
START WITH LAST TYPED F 

ION BOUNDARY 
YDARY LIMITS 

SAVR 
CAVE RETURN PC 

; RETURN 
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479 000236 000000 1$: 0 ;CONTAINS RETURN ADDRESS 
480 ooo2s0 -=250 
48: oo0es0 cocoon EOPHLT: HALT sTHIS IS AN END OF PASS HALT: 
485 "NOT AN ERROR HALT. You GET HERE 
4 “ONLY IF SWO6 IS UP.PRESS 
4B4 CONTINUE TO CONTINUE. 
485 oo0ese 9co207 RTS PC 

487 “ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK 
48 “CALLED BY RESTORE MACRO OR JSR PC,SRESTR 
489 000254 012667 O00016 SRESTR: MOV (SP)+, 15 sSAVE RETURN PC 
480 000260 012600 MOV (5P)+;40 
491 O00e62 Ole601 MOV (SP)+)%1 
482 O00264 Glee02 MOV (SP)+;%2 
493 000266 012603 MOV (SP)+'43 
494 000270 012604 MOV (SP)+) 44 
495 009272 O1260S MOV (SP)4,%5 
495 000274 012707 MOV (PC)+,PC : RETURN 
437 000276 oodo00 1S: 0 “CONTAINS RETURN ADDRESS 

499 000610 =610 
500 -POWER FAIL SUBROUTINE 
501 000610 012737 000620 O00024 PDWN: MOV #PUP, J#PFVEC 
s0e 000616 oodgoco HALT 

504 -POWER UP SUBROUTINE 
S05 000620 012737 000610 co0cey PUP: MOV #PDWN, 2#PFVEC s RESTORE FOWER FOIL TRAP TO POWER 

S07 900626 012706 OO00600 MOV #KPTR, SP “SET STACK PTR 
Sos 006632 005027 CLR (PC) +" 
S03 000634 900000 1S: “WORD 0 sKILL TIME 
S10 000636 O0S267 177772 2s: INC 1$ 
S11 oo00642 001375 BNE 2 
Sle QO0644 004767 000362 ISR PC, .PRINT sPRINT MESSAGE BEGINING AT FOLLOWING ADRS 
513 o00650 op06S6 PFAIL 
14 o006Se 000137 002102 JMP aeSTART sRESTART TEST 

516 OOO06S6 OOSOIS 047520 O42527 PFAIL: .ASCIZ ¢15><12>’POWER FAILED’ <15><12> 
517 O00664 O20i22 O40S06 O46111 
518 000672 O42105 ofso1s 000 

520 000740 740 
Sol NOTE: THIS CODE USED ONLY BY ThE XOR TESTER. 
522 -TO USE CODE PLACE 776 (BR .-2) IN SCOPEA 
S23 000740 012737 o00002 O00006 FORXOR: MOV #RTI,Q#ERRVEC+S ;SET TIME OUT TRAP TO RETURN 
5o4 O00746 000261 SEC SET C 
S25 000750 005737 177060 TST 34#177060 ‘IF @ TIME OUT OCCURS. THEN WHEN NEXT 
526 s INSTRUCTION IS EXECUTED °C’ WILL BE SET 
507 "AND IF NO TIME OUT °C’ WILL BE CLEARED 
S28 000754 103401 BCS 1$ “BRANCH “IF °C’ SET (TIMED OUT) 
£29 000756 O11601 MOV (SP) RI *ADORESSt OF NEXT SUBTEST TO Ri 
530 000760 005037 o00006 1S: CLR JHERRVECH2 RESTORE TIME OUT TRAP 
$31 000764 010116 MOV R1, (SP) “GET RETURN ADDRESS BACK TO SUBTESTS 
E32 000766 ocoz40 NOP 
533 000770 o0c000e RTI ;RETURN EITHER TO LAST OR NEXT SUBTEST 
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53S D007 7% 
536 oo0T7s 00009 
S37 001600 
538 091000 oodcac 
$29 901002 000090 

| S41 001004 990000 
| 43 091006 ocooce 

Sus 901010 ooos00 
Sue O0l5i2 oo00000 
Sy? OO1014 O90751 
Sug 
S49 

es) 
i 581 016 00240 
: ©§83 90170 Oac7Ee 
' §53 001006 O01403 
| 554 001030 052737 
) 0% 0632737 
| O44 OO14I6 
| OM O10116 

OSD 010127 
OSH 1639737 
O62 032737 
070 O01403 
O72 113737 

BE 
Ra 

aa
 

aor 
er

at
 

8
8
8
8
 

S
S
S
S
8
8
B
S
8
S
8
S
8
R
 

S
B
S
S
S
8
S
S
S
R
S
8
S
S
S
S
8
8
S
S
S
8
R
8
 

8 
Ba
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me
 

= 
bs
 

9 
Ga
n 

an
 

Oe
 

§--
2 

Fam
e 

Po
 

Fa
n 

0 
98

 
are

 
0 
fn
ew
 

Pe
 

Ft
 

Bs
 
Oe

 

o
o
 

=
 

O
=
 

2
 

68
 

BR
ER

ER
SR

E 
8 i 

$71 000746 
57e 
$73 
S74 il 032737 
$75 11 001031 
576 1142 013706 
S77 1146 010005 
578 1150 01 
579 11S2e 1 
$80 1184 010203 
581 1156 005737 
S8e 1162 001004 
S83 1164 010237 
Sey 1170 013702 
cep 1174 060204 

587 1176 020437 
588 1202 10103) 
589 1204 Olefee 
590 i206 G20003 

ei 32) 

000040 

010000 

001010 

001004 

001230 
001012 

002154 

BOe 
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177766 

177570 

2776 
TICKS: -HORD 0 sCONTAINS CLOCK TICK COUNT 

ICNT: 0 sCONTAINS PASS COUNT 
SFILLS: .WORD 0 :CONTAINS FILLS COUNT IN 00D BYTE 

: AND | FILLER CHARACTER IN EVEN BYTE 
FACTOR: 9 “CONTAINS RELOCATION FACTOR 
SUBTRACT # IN FACTOR FROM PC T0’GET of OF ORIGINAL CODE 
PERI sCONTAINS RELOCATED R1 (THE R1 OF THE 

‘ORIGINAL CODE MOVED) 
FRSTAD: .WORD 0 :CONTAINS FIRST ADRS OF CODE TO BE MOVED 
FRSTMEM: WORD 0 “CONTAINS LOWER RELOCATION BOUNDARY ADDRESS 

BR FORXOR BRANCH TO XOR TESTER CODE 
;SCOPE_ (EMT) SERVICE ROUTINE 
:THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED 
“(OR NOT ITERATED) BEFORE BEGINNING NEXT SUBTEST 
&cOPEA: NOP 

BIT #4000, 2(SP) >WAS REGISTER SET BIT SET ON TRAP 
BEQ 2s *BRANCH IF NOT 
BIS 84000, asPSW “RETAIN REGISTER SET 

2s: Bir #40000, aaShR *CHECK BIT 14 (CONTINUOUS LOOP) 

SCOPEB: HOV RI, 1, (SPD al -LOAD RETURN RODRESS 

SUB ssh acToR ORELRI -RELR1 CONTAINS UNRELOCATED RI 
BIT aod , a8StR sLORO PDP1I/4S MICRO BREAK REG? 

MOVB Sn, QSUBREAK =LOAD MICRO BREAK REG WITH SRO-7 
1$: RTI RETURN 10 SUBTEST 
SCOPEC: SIT 84000, daSWR “SUBTEST ITERATION DESIRED? 

BNE SCOPEE *BRANCH IF NO ITERATION DESIRED? 
DEC (PC) + “DECREMENT SUBTEST ITERATION COUNT 

SCOPED: 4 ScoPER “CONTAINS SUBTEST ITERATION COUNT 

SCOPEF: MOV #40, SCOPED RESET ITERATION COUNT 
SCOPEE: MOV (SP) Ri “GET ADDRESS OF NEXT TEST 

BR SCOPEB 

i ROUT INE TO RELOCATE PROGRAM CODE 
RELOC: BIT $10000,a8SWR  ;CHECK IF RELOCATION DESIRED (BITI2) 

BNE 3 “BRANCH IF NO RELOCATION DESIRED 
MOV JEFRSTAD, RO “GET FIRST ADORESS OF CODE TO BE MOVED 
MOV RO,RS : SAVE 
MOV Re‘ RY “GET LAST ADORESS OF CODE TO BE MOVED 
SUB RS, 4 >R4 CONTAINS 8 OF WORDS TO RELOCATE 
MOV R2'R3 :SAVE LAST ADDRESS OF CODE TO BE MOVED 
SI eEf ACTOR “FIRST RELOCATION IS TO 20000 

MOV R2. SeRETPC “SAVE RETURN PC TO hexT SECTION OF CODE 
MOV SaFRSTHEN, R2  ;SET FIRST ADODRESS 

10$: Add Re, R4 if CONTAINS LAST MEMORY ADDRESS 

cH 4, QALSTHEN >CHECK IF SUFFICIENT MEMORY REMAINS 

1S: MOV (Rus+, (R2)+ sRELOCATE PROGRAM CODE 
CMP RO,R3 CHECK IF DONE 
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iCreceR YT CODE WAS RELOCATED 

ERROR! CODE NOT RELOCATED PROPERLY 
CHECK IF FINISHED CHECKING 

;GO_ EXECUTE RELOCATED CODE 
“RETURN TO NEXT SECTION OF CODE 
;CONTAINS PC OF NEXT SECTION OF CODE 

MESSAGE MUST TERMINATE WITH A O BYTE. 
;SAVE RO ON THE STACK 
;GET MESSAGE ADDRESS 
ADJUST RETURN PC 

:PUSH CHAR ON THE STACK 
5 BRANCH IF NOT TERMINATOR 
iPr TERMINAL OR OFF THE STACK 
sREST ORE RO 

; TYPE CHARACTER 
:CHECK IF CHAR WAS A LINE FEED 
BRANCH IF NOT LINE FEED 

iGET # OF FILLERS REQUIRED AFTER 
LINE FEED AND FILLER CHARACTER 
SDECREHENT FILLERS COUNT 
BRANCH IF _NO MORE FILLERS NEEDED 
TYPE FILLER CHARACTER 

;WAIT FOR OUTPUT DEVICE 
310 BECOME READY 
TYPE CHARACTER 

NULL =0 
“ROUTINE TO PLACE ASCII VALUE OF AN ADORESS IN TO ADDRESS MESSAGE 

22-SEP-76 14:39 PAGE 1S 

BNE 1S 
2s: CMP = (RO) ,-(R2} 

BEO +4 
HLT 
CMP RO,RS 
BNE 2s" 

3$: MOV R2 PC 
4§: MOV (PC) PC 
RETPC: O 

ROUTINE | To PRINT ASCII MESSAGE. 
PRIN RO, -(SP) 

* Moy J2'SP).RO 
oooo02 ADD 82,2(5P) 

1S: MOVB = (RO) +, -( SP) 
BNE 2s 
TST (SP)+ 
MOV (SP)+,R0 
RTS PC 

2s: JSR pC _S$ 
38: CMPB sie, SP)+ 

BNE 

MOV SFILLS,-(SP) 

4S; DECB «LC SP) 
BLT 3$ 
JSR PC,SS 
BR 4§ 

cs: TSTB 3s aBTPS 
BPL 4 

177565 MOVB 2(SP),asTPB 
RTS PC 

$F ORMO 
JSR PC, $SAVR 
MOV eOtGITS,R4 
CLR R3 
MOV Re,R1 

1§: ASL Re 
ROL R3 
MOV 86,RO 

Bf es: ASL 
ROL R3 
DEC Ri 
BNE 2s 

3S: MOV 83,R1 
MOVB - DIGTAB(3), (4) 
CLR R3 
DEC RO 

:GO SAVE RECISTERS ON THE STACK 
*ADORESS WHERE ASCII VnLUES ARE STORED 
s WORK TNG 8 INDEX REGISTER 

>FIRST DIGIT TO R3 

;DIGIT COUNT 
;PRINT FIRST DIGIT 
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647 001402 
648 001404 
649 001410 
650 
651 
6Se O014le 
653 001420 
6S4 001422 
655 O014e% 
656 O01426 
657 pei 
658 1 
659 O01444 
PbO L446 

1 1454 
&6e 001460 
663 OO1464 
664 00147e 
665 001476 
666 001504 
667 O01Sl2 
668 001516 
669 001520 
670 001524 
671 001Se6 
67e 001832 
673 001S36 
674 901540 
675 901 
676 001 
677 0015Se 
678 001554 
679 001560 
680 001564 
681 001$70 
682 001872 
683 001576 
684 001600 
685 001604 
686 001606 
687 OOlbie 
688 001616 
689 O0lb22 
690 O0lbe4 
691 001630 
6392 001632 
693 O0i63e 
69% 001636 
695 001644 
696 OO1646 
697 O0i6Se 
698 001654 
633 001660 
700 001662 
703 O01664 
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001368 

Bue 176644 

R 8 
ae
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SB
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aS 
SB
E 

DOe 
22-SEP-76 14:39 PAGE 16 

BNE es 
age Pe» SRESTR REFN REGISTERS FROM STACK 

;ERROR SERVICE CALLED BY TRAP (HLT) INSTRUCTION 
177570 ERROR: BIT #20000, desu PRINT OUT DESIRED? 

BNE ;BRANCH IF NO PRINTOUT 
MOV (ep), (PC)+ :SAVE P 

11S: .WORD 0 + RONTATNS SAVED PC 
MOV (SP). SAVPC STORE AWAY ERROR PC 

015740 Sug #2, SAVPC 
MOV 2(5P), (PC)+ ;GET STATUS ON TRAP 

12S: .WORD 0 : CONTAINS STATUS (PSW) AT TIME OF TRAP 
015726 MOY (SP), SAVPS TORE AWAY PSW 

ISR C_ SSAVR SAVE REGISTERS ON THE STACK 
MOV asiCNnT,Re G0, PASS COUNT 

015712 MOV SSICNT-SAVIC :STORE AWAY ICOUNT 
JSR PC. SFORMO -GO TO FORMAT ROUTINE 

000212 MOV DIGITS+2, PASSES :LOAD ASCII VALUES 
00C206 MOV OIGITS+4: PASSES+2 

ISR Ot PC, .PRINT “PRINT MESSAGE BEGINING AT FOLLOWING ADRS 

MOV 11$,R2 -GET PC OF ERROR CALL 
TST -(R2) :DECREMENT PC TO HLT 
JSR PC, SFORNO :GO TO FORMAT ROUTINE 
JSR PC; PRINT “PRINT MESSAGE BEGINING AT FOLLOWING ADRS 

1 PC, .PRINT sPRINT MESSAGE BEGINING AT FOLLOWING ADRS 

ISR is PC, .PRINT sPRINT MESSAGE BEGINING AT FOLLOWING ADRS 

MOV 12$,R2 GET STAUS AT TIME OF ERROR 
JSR PC, SFORNO -GO TO FORMAT ROUTINE 
JR as PC; PRINT "PRINT MESSAGE BEGINING AT FOLLOWING ADRS 

MOV 1i8,R2 -GET PC OF ERROR 
1ST (Re) 
TST BaFACTOR 
BEG 10 
SUB JaF ACTOR, RO FORM PC OF ORIGINAL CODE 
JSR PC, SFORMO -GO TO FORMAT ROUTINE 
J5R PC; PRINT “PRINT MESSAGE POEGINING AT FOLLOWING ADRS 

IER Os PC, .PRINT sPRINT MESSAGE BEGINING AT FOLLOWING ADRS 

108: 
JSR PC, SRESTR RESTORE REGISTERS FROM STACK 

177570 18: BIT #2000, d8SuR "RING BELL ON ERROR 

JSR PC, .PRINT ;PRINT MESSAGE BEGINING AT FOLLOWING ADRS 

2s: ett aeSMR sHALT AFTER PRINT OUT 
BPL + 
HALT 
RTI 
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177770 
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177566 

DIGITS: . 

PASCNT: . 

PASSES: . 

sROUTINE TO GET 

RECO: 

18: 

es: 

33: 

“000000 ’ 

(15><le2 
* ICNT=’ 

EO0e 

"PC RELOCATED FROM ’ 

(157 < le) 
(7) 

TYPED OCTAL ADDRESS AND CONVERT TO OCTAL. CALL: 

Qo -CONVERTED DATA IS PLACED HERE 
RO,-(SP) *SAVE RO ON THE STACK 
(RS) :CLEAR OLD DATA 
astks “WAIT FOR USER TO TYPE CHARACTER 

aS TKe RO GET CHARACTER 
#200, R0 ‘STRIP MSB 
8177,R0 CHECK IF RUBOUT 
2s *BRANCH IF NOT RUBOUT 
8’\, aeTPB TYPE \ 

“CLEAR CARRY 
(RS) ‘SHIFT LAST TYPED CHARACTER 
(RS) OUT OF DATA WORD 

1S GO WAIT FOR NEXT CHARACTER 

RO, d8TPB sECHO CHARACTER TYPED 
#15,R0 “CHECK IF CARRIAGE RETURN 
35 *BPQNCH IF NOT CARRIAGE RETURN 
PC, .PRINT *PaINT MESSAGE BEGINING AT FOLLOWING ADRS 

(RS)+ STEP RETURN ADORESS 
RS * RETURN 

#177770, RO sSTRIP NON-ESSENTIAL BITS 
(RS) -SHIFT LAST CHARACTER 3 PLACES 
(RB) “LEFT 

RO, (RS) AND INSERT NEW CHARACTER 
1S WAIT FOR NEXT CHARACTER 

> RETURN 
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QAAA. 

758 .CITLE DDQAA-A BASIC 11 FAMILY INSTRUCTION EXER. 

? } ? 177776 START: CLR #PSW » KERNEL Get BRSIBE Brenan tR RS ERE ADORE 
7b2 002110 OOSOO0! CLR Ri 

see DostlG Soecos eth ORS cee Basti? Bocas ROR 
76h O0c120 OOSOOS CLR RS 
767 OO02le2 012706 o00600 MOV #KPTR, SP -SET KERNEL STACK PTR 

769 sROUTINE TO DETERMINE LAST MEMORY ADDRESS 
770 002126 012737 oO02146 000004 MOV 81§, JHERRVEC 
771 002134 005037 000006 CLR DRERRVEC+E 
772 002149 O0S000 CLR RO 
773 O0e142 005720 TST (RO)+ eWILL TIME OUTWHEN END OF MEMORY 
774 002144 000776 BR 2 
775 O0ci% 162700 o0000e 1S: SUB #2,R0 
77 O0e1S2 610027 MOV RO, (PC)+ sSET VALUE INTO LSTMEM 
777 002154 000000 LSTMEM: .WORD O “CONTAINS VALUE OF LAST MEMORY ADDRESS 
778 000156 162737 OO4000 002154 SUB 84000, J8LSTMEM :SET PROTECTION FOR LOADERS 
779 O00c164 Ol2737 Oe0000 Ooti0le MOV #2000, JHFRSTMEM: SET LOWER BOUNDARY AT 20000 
780 002172 OOd422 BR STARTS :GO TO START 3 
781 002174 STARTL: 
782 002174 004767 177032 JSR PC, .PRINT SPRINT MESSAGE BEGINING AT FOLLOWING ADRS 
783 O0cc00 O16E46 MSG1 
784 O02202 OO4S67 177560 JSR RS, RECD :CET_L. LIMIT 
78S O0cc06 900000 1S: .WORD 0 ‘CONTAIN Rt LOWER LIMIT 
78 OO0e210 016737 177772 OOl0le MOV 1$,d8FRSTMEM  ;3SET IN LOWER LIMIT 
787 OO0cel6 OO4767 177010 JSR PC; .PRINT “PRINT MESSAGE BEGINING AT FOLLOWING ADRS 
788 poses 016663 MSG 
789 O02224% 004567 177536 JSR RS, RECD GET UPPER L 
730 002230 900009 2s: .WORD O : CONTAINS upeER Tmt 
ra DOeese +416 177772 002154 MOV 2S, OeLSTMEM 

793 002240 005037 oD1000 START3: CLR asl “CLEAR PASS COUNT 
794 O02S44 012737 000006 cOcOON START2: MOV aeRRvEcH2 IRERRVEC -SET ERROR TRAP TO HALT AT & 
795 002252 012706 oo0sc0 MOV sSTKPTR, SP SET STACK PTR 
7% 000256 013737 001000 177570 MOV asICNT Trash SPLAY:DISPLAY PASS COUNT 
737 OOe2b4 O01 001016 000030 MOV SSCOPEA Q8EMTVEC;SET EMT(SCOPE) TRAP VECTOR 
798 002272 012737 OO1412 000034 MOV #ERROR, SETRAPVEC SET TRAP (HLT) VECTOR 
ee nn2205 ole737 000200 000036 MOV 8200, aR TRAPVEC+2 “PRIORITY LEVEL 4 ON TRAP 

801 4000000000000 FIRST ADDRESS TO BE RELOCATED oOC00N0000 
802 002306 010700 RELO: GET PC 
803 002310 005740 rey - Peano *RO CONTAINS THE ADDRESS OF RELO 
804 O02312 010037 001010 RO. JeFRSTAD : SAVE 
80S 002316 019700 MOV PC, BD GET CURRENT PC 
806 162700 002320 SUB "RO *SUBTRACT RELOCATION FACTOR 
807 O0e3e4 010037 001004 MOV Ra’ DSFACTOR “SAVE RELOCATION FACTOR 
808 002330 010701 MOV PC’RI >SET NEW SCOPE PTR 
8093 ;CHECK BRANCH INSTRUGTIONS 
810 o0e332 o000es7 . ccc -CC’S=0000 
811 000334 103407 8CS CCO SAME AS BLO 
812 000336 10c406 BVS ECO 
813 O02340 001405 BEQ CCO 
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DOGAAA. P11 

B14 002342 100404 BMI cco 
B15 O02344 002403 BLT  ¢CO 
Ue gees ane B.S Bia Bosses iBicoi BAY? “sa 
B19 002384 104400 cco: = HLT ;ONE OF THE ABOVE BRANCHES FAILED 
821 ; CONTINUE 
B22 002356 000270 SEN ;¢C’S=1000 
B23 002360 100003 BPL CCL 
BOY 02362 BGE CCI 
BeS 002364 003001 pct = CC J 
B26 002366 OOP401 BLT. #4 
ge? 002370 104400 CCl: = HLT ;ONE OF THE ABOVE BRANCHES FAILED 
829 ; CONTINUE 
830 002372 000262 SEV ;CC°S=1010 
B31 002374 102003 Bye = CC? 
B32 002376 Ooe4e BLT 662 
B33 002400 OO34O! BLE Ce 
B34 OOe402 O02001 BGE =. +4 
835 OO2HO4 104400 cc2: HLT ;ERROR! ONE OF THE O20VE SRANCHES FAILED 
837 ; CONTINUE ; 
B38 002406 000261 SEC ;CC’S=1011 
B33 O0e4i0 103002 BCC — ¢c3 
B4O OOP412 101001 BHI = C63 
B41 05414 00300! BGT =. +4 
B42 O0e416 104400 co3: HLT ;ERROR! ONE OF THE ABOVE BRANCHES FAILED 
BYy ; CONTINUE 
B4S 902420 O00264 SEZ ;CC’S=1111 
B46 O02422 001003 BNE CCH 
B47 OGe4e4 002002 BGT CCH 
B48 OGS4h 101001 BHI = CC 
B49 002430 003401 BLE +4 
855 02432 104400 CCH: HLT ;ERROR! ONE OF THE ABOVE BRANCHES FAILED 
81 O34 104000 SCOPE 
B53 ;TEST UNARY CONDITION CODES 
BSH ‘CLR RO 
B55 00243 000277 SCC 
B56 ogo44O ODde44 CLZ 
857 Od2442 00S000 CLR = RO ;RO=0,CC’S=0100 
B58 O0Cu44 103404 BCS CLRO 
B59 O024u46 102403 BvS —- CLRO 
B60 002450 01002 CLRO 
B61 O0e452 100301 BMI —-CLRO 
B62 002454 003401 BLEtié«iw'éSY 
963 O02456 104400 CLRO: HLT ;ERROR! INCORRECT CC’S AFTER CLR 
B65 002460 900277 SCC 
Bob O0e4be O00e4N CLZ 
B67 O02464 005700 TST —-RO ;RO=0,CC’S=0100 
B68 O06 103404 pcs =‘ TSTO 
B69 002470 102403 BvS —«-TSTO 
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TSTO: 

COMO: 

ADCC: 

RORO: 

DECO: 

INCO: 

MACY11 27732) 

BNE TSTO 
BMI TSTO 
8Los +4 
HLT 

ccc 
+SEZ!SEV 
COM RO 
BC COMO 
BVS COMO 
BEQ COMO 
BPL COMO 
BLT +4 
HLT 

SEC 
ADC RO 
Bcc ADC 
BvsS ADCO 
BNE ADC 
BGE +4 
HLT 

SEC 
ROR RO 
BCS RORO 
BYC RORO 
BEQ RORO 
BPL RORO 
BGT 244 
HLT 
SCC 
CLV 
DEC RO 
BCC DECO 
BVC DECO 
BEQ CECO 
BMI DECO 
BLE +4 
HLT 

ccc 
INC RO 
BCS INCO 
BYC INCO 
BEQ INCO 
BPL INCO 
8GT +4 
HLT 

scc 
CLV 
NEG RO 
BCC NEGO 
BVC NEGO 
BEG NEGO 

Oe 
22-SEP-76 14:39 PAGE 20 

sERROR! INCORRECT CC’S AFTER TST 

sRO=-1,CC’S=100! 

;ERROR! INCORRECT CC’S AFTER COM 

;RO=000000,CC’S=0101 

;ERROR! INCORRECT CC’S AFTER ADC 

;RO0=100000,CC’S=1010 

;ERROR! INCORRECT CC’S AFTER ROR 

3RO=077777,CC’S=0011 

;ERROR! INCORRECT CC’S AFTER DEC 

;RO=100000,CC’S=1010 

;ERROR! INCORRECT CC’S AFTER INC 

;RO=100000,CC’S=1011 
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NEGO: 

ASLO: 

ROLO: 

ASRO: 

SB8C0: 

SWABO: 

Oe 
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BuE +4 
HLT sERROR! INCORRECT CC’S AFTES NEG 

SEC 
ASL RO ;RO=000000,°C’S=G111 
BCC ASLO 
BVC ASLO 
BNE ASLO 
BNI ASLO 
BLOS +4 

T sERROR! INCORRECT CC’S AFTER ASL 

ROL RO :RO=000001 ,CC’S=0000 
BCS ROLO 
BLE ROLO 
BGE +4 
HLT sERROR! INCORRECT CC’S AFTER ROL 

ASR RO ;RO=000000,CC’S=0111 
BCC ASRO 
BvC ASRO 
BNE ASRO 
BLT +4 
HLT sERROR! INCORRECT CC’S AFTER ASR 

Scc 
SBC RO ;RO=-1,C0C°S=100! 
BCC Seco 
BvS SBCO 
BLE +4 
HLT sERROR! INCORRECT CC’S AFTER SBC 

NEG RO ;RO=000001 ,CC’S=00001 
SWAB RO s;RO=000400 ,CC’S=0100 
BCS SWABO 
BVS SWABO 
BNE SWABO 
BGE J +4 
HLT sERROR! INCORRECT CC’S AFTER SWAB 
SCOPE 

;CHECK REGISTER SELECTION 
CLR RO 
scc 
ROL RO sRO=1 
MOV RO, Re 
ASL Re ;Re=e 
MOV Re ,R3 
ASL R3 sR3=4 
MOV R3,R4 
ASL RY sR4=10 
MOV RY, RS 
ASL RS ;RS=20 
MOV RS,-(SP) sSET BITS SET IN REGISTERS 
BIS RY, (SP) s INTO STACK ADDRESS 
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982 003002 050216 BIS Re, (SP) 
983 003004 050016 BIS RO. (SP) 
984 003006 Qe27eb 000937 CMP 437, (SP)+ 
98S OC30le arte BEG +4) Hee E Re 
986 003014 1044 HLT “MISSING BIT(S) REPRESENT 
aey INCORRECT REGISTER SELECTION 

389 ;CHECK THAT ALL BITS CAN BE SET & CLEARED IN ALL HEGISTERS 
990 003016 000257 ccc 
991 00 Aber 000377 MOVB #377, RO ; SET ALL Bits (HOVE EXTENDS SIGN) 
992 0 1 1$: ROL RO ATE A_O THROUGH ALL BIT 
993 003026 103776 BCS 1§ ‘Bost TIONS 
994 003030 INC RO SFINAL RESULT IS -1 
395 OC3032 001401 BEG +4 
aoe 003034 104400 HLT ;ERROR! 

9398 003036 Qle700 000020 MOV #16.,R0 ;SET SHIFT COUNT 
839 003042 005002 CLR Re 

1000 OO3044 000261 2s: SEC 
1001 O0304% 00600e ROR Re ;ROTATE 1 THROUGH ALL BIT POSITS 
10G2 003050 005300 DEC RO SDECREMENT SHIFT COUNT 
1003 O030S2 001374 BNE 2s 
1004 003054 005102 COM Re ;R2 SHOULD CONTAIN -1 
100S 003056 001401 BEQ . +4 
108 003060 104400 HLT ;ERROR! CHECK Re SHOULD = 0 

1008 00306e O12703 100000 MOV #100000, R3 
009 O0306F 006e02 3$: ASR R3 ;EXTEND 1 BIT THROUGH ALL POSITIONS 
1010 903070 103376 BCC 3$ 
1011 Q03072 005203 INC R3 
10le 003074 001401 BEG +4 
ama 003076 104400 HLT ;ERROR! 

1015 003100 112704 177401 MOVB 8177401 ,R4 ;R4=1 
1016 003104 O680404 4§: ADD R4Y,R4Y HAS THE AFFECT OF SHIFTING A BIT 
1017 003106 103376 BCC 4§ : THROUGH ALL POSITIONS 
1018 003110 005704 TST RY RESULT SHOULD BE O 
1019 OO3ile CO14O1 BEG +4 
et 003114 194400 HLT 

1022 003116 QO12705 000001 MOV #1,R5 
1023 O03i22 006305 S$: ASL RS 
1024 003124 102376 BYC S$ 
1025 003126 b ASL RS 
10e 003133 102GUe BCC 6$ 
1027 003132 005705 TST RS 
1028 003134 001401 BEQ +4 
ine 003136 6S: HLT 

1031 ;CHECK REGISTER VOLITILITY 
1032 003140 005002 CLR Re 
1033 003142 O051Ce COM Re ;Re=- 
1034 003144 010203 MOV Re,R3 
1035 003146 000257 ccc 
1036 003150 006002 ROR Re ;R2=LOOP COUNT 
1037 003152 O0620e ASR Re 
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000020 177776 

177772 
177766 

000340 

177730 
000340 
177760 

177714 

177662 

oocco4 

177776 

177776 

7$: 

-CHECK TRANSFER 
gSTST: 8B 

1$: 

es: 

3$: 

4§: 

Ss: 

6§: 
7$: 

MACYS1 27(732) 

M 
SCOPE 

22-SEP-76 14:39 PAGE 23 

sDECREMENT LOOP COUNT 

sCHECK R3 

CHECK RY 

OF REGISTER DATA BRECK TF THE GS AND GO REGISTERS (11/45) 
#20, d8PSW 
7$ 
R1,-(SP) 
SP, (PC)+ 

PC, (PC)+ 

RS 
#340, auPSW 

Sp 
i (PC)+ 

isaer aePSW 
4g, RO 

F ’T’ BIT IS SET 
sSKIP TEST IF_'T’ BIT SET 
: SAVE ocore par 
SAVE STACK PTR 
; CO, TAINS SAVED STACK PTR 
LOAD int%. THE CURRENT PC_IS USED AS 

: DATA. “TF THIS TEST FAILS 2$ CON- 
TAINS THE DATA BEING USED. 
MAKE ODD TO CHECK BIT O 
LOAD GD REGISTER O 
TRANSFER GS REG 0 TO GD _REG 1 
iAND GS GS REG 1 TO GD REG e 
, 

;SET PRIORITY LEVEL 7 
TRANSFER GS REG 5 TO GD STK PTR 
“TRANSFER GS STK PTR TO MEMORY 
CONTAINS GS STACK PTR 
‘RESTORE STK PTR NEEDED FOR HLT/SCOPE 
SET PRIORITY LEVEL O 
COMPARE GS/GD STKPTR WITH GS REG 0 
“BRANCH IF THEY WERE NOT 
SHIFT TEST DATA UNTIL = ocooca 

;GET GS REG 0 
ETC... 

;ERROR: DATA IN GS STK PTR_NOT = GS REG 0 
;GS_REG 0-GS REG 3 ARE ON THE STACK 
SRESTORE STACK P 
sRESTORE SCOPE PTR 

; TEST UNARY WORD INSTRUCTIONS USING ADDRESS MODE 1 

. WORD 
MOV 
SUB 
CLR 

Sil 

0 
PC, Re 
#4'Re 
(Re) 

;RESERVE ADDRESS FOR TESTS 

;Re POINTS TO RESERVED WORD 
PRESET (Re) 
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1094 003350 006012 ROR (Re) ; (R2)=100000, CC=1010 
1095 003352 101402 BLOS RORI 
103% QO 100001 L ROR} 
1097 003356 6002001 BGE +4 
1038 003260 104400 ROR1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1100 O03362 900257 ccc 
1101 003364 000261 SEC 
1102 003366 O0S3le DEC (Re) ; (R2)=077777,CC=0011 
1193 003370 103001 BCC DEC1 
1104 003372 003401 BLE +4 
11 003374 104400 DECI: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1107 000257 ccc 
1108 003400 00026! SEC 
1109 003402 005512 ADC (Re) ;(R2)=100000,CC=1010 
1110 OO3404 103403 8CS ADC! 
111i 102002 BYC ADCI 
[ile 003410 100001 BPL ADC1 
1113 OO3412 001001 BNE +4 
tid 003414 104400 FDCi: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1116 003416 OO6lile ROL (Re) ; (Re)=000000, CC=0111 
1117 003420 103003 BCC ROLI 
1118 QO:422 102002 BVC ROL1 
1119 OO3s424 001001 BNE ROL1 
1120 003426 100001 BPL +4 
ilgl 003430 104400 FOL1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1123 003432 006112 ROL (Re) ; (Re)=000001 ,CC=0000 
1le4 003434 101402 BLOS ROLIA ;BRANCH IF C OR Z IS SET 
1125 003436 102401 BVS ROLIA 
11e6 003440 100001 BPL + 
ig? OOs442 104400 ROLIA: HLT 

1129 006212 ASR (Re) ; (Re)=000000,CC=0111 
1130 003446 103003 BCC ASR1 
1131 003450 102002 BVC ASR1 
1132 0034Se 1001 ASRi 
1133 O034S4 100001 BPL +4 
1134 003456 104400 ASR1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1136 006012 ROR (Re) ; (Re)=100000,CC=1010 
1137 003462 103403 BCS RORIA 
1138 O03464 102002 BVC RORIA 
1139 003466 001401 BEQ RORIA 
$140 003470 100401 BMI +4 
ii 003472 104400 RORIA: HLT 

1143 74 0026! SEC 
1144 003476 O0Sel2 INC (Re) ; (Re)=100001 ,CC=1001 
1145 003500 103003 BCC INCI 
1146 003502 102402 BVS INCL 
1147 003504 001401 BEQ INCI 
1148 003506 100401 BMI +4 
1149 003510 204400 INC1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 



DOQAA-A BASIC 11 FAMILY INSTRUCTION EXER. 
DD@ARA 

-
 
-
 

u
w
 

—
O
 

Pa
 

b=
 

pe
e 

Oat
 
Fa
 

Pin
e 

fa
n 

Pe
 

Pen
s 

Den
e 

ne 
2 

Pe
 

Pru
e 

Sun
e 

owt
 

Pem
e 

nn 
Ha

s 
Qeu

s 
Fa
e 

Pe
 

Han
e 
Pe

 
Fe

 
Ha
e 

Ha
s 

He
 

Pru
 

Gan
 
Pe
 

Hat
 

ase
 
Pa

c 
Han

e 
He

e 
Pn
e 

Pnw
 

Pun
e 

rue
 

me
 

Gus
 

fen
s 

me
 

fu
e 

ene
 
fs

 
Pe
 

Hu
e 

aes
 

nse
 

R
R
L
 

OS
 

LS
 
VS
SV
R 
R
V
G
 

SI
s 

I
A
A
P
 
IV

 S
S
S
G
E
H
R
L
G
L
S
S
o
V
R
R
L
O
N
 

at
 d

al
) 

t
e
h
 

te 
hs)

 
t
t
 

B
O
O
S
 

R
E
O
 

Pll 

O0S6le 
103493 
102402 
corel 
100401 
104400 

000261 

S8C1: HLT 

B 
SBC1A: HLT 

ASL1: HLT 

COM1: HLT 

TST1: HLT 

NEGJ: HLT 

DECIA: 
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(Re) ; (Re)=100000, CC=1000 
SeC1 
SBC1 
o8C1 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

(Re) ; (R2)=077777,CC=0010 
SBC1A 
SBC1A 
SBC1A 

; ;ERROR? INCORRECT CC’S AS SHOEN ABOVE 

(RE) ; (Re)=100000,CC=1010 

(Re) ; (Re) =000000, CC=0111 
ASL1 
ASL 
AgtA 

; ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

(Re) ; (R2)=177777,CC=1001 
COM1 
coMl 

; ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

(Re) ; (R2)=177777,CC=1000 
TSTl 
TST1 
Su 

; ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

(Re) ; (Re)=000001 ,CC=0000 
NEG] 
NEGI 

sERROR! INCORRECT CC’S AS SHOWN ABOVE 

(Re) ; (Re)=000000,CC=0101 
DECIA 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
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1206 ;CHECK UNHRY BYTE | INSTRUCTIONS USING RODRE SS MODE 1 
1207 003650 00040! BR RESERVE A WORD 
1208 0036S2 000000 WORD ie ADDRESS RESERVED FOR TESTS 
4209 003654 010703 MOV PC,R3 
1210 O03€S6 162703 Ooc0004 SUB #4,R3 ;R3 POINTS TO EVEN BYTE OF WORD 
tell O0s6$2 010304 MOV R3,R4 :R4 POINTS TC ODD BYTE OF i, ORD 
lele 003664 905204 INC R4 
isis 003666 005013 CLR (R3) ;PRESET DATA 

121S 003670 000261 18: SEC 
1e16 003672 105513 ADCB (R3) ;ADD CARRY TO EVEN BYTE 
1217 003674 100402 BMI es UNTIL EVEN BYTE BECOMES NEGATIVE 
1218 003676 105214 INCB (R4) INCREMENT ODD BYTE 
1219 003700 00773 BR 1§ 
i220 3702 !02401 es: BVS +4 ; (R3)=077600=[0774) 1200) ,CC=1010 
le21 003704 104400 HLT 
te22 003706 0.0242 CLV 
1223 003710 105214 INCB (R4) ; (R3)=100200=[ 1000) £200) ,CC=1910 
1224 003712 103402 BCS INCB1 
i2eS 003714 102001 BYC INCB1 
le26 003716 100401 BMI $4 
issn 0037e0 104400 INCB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1229 O03722 106114 ROLB (R4) ; (R3)=000200={0000) £200) ,CC=0111 
1e30 003724 103002 BCC ROLB1 
1231 003726 102001 BVC ROLB1 
1e32 003730 001401 BEQ +4 
1633 003732 104400 ROLB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ASOVE 

1235 003734 105614 SBCB (RY) ;(R3)=177600=11774]200), CC=1001 
1236 003736 103002 BCC SBCB1 
1237 003740 102401 BVS SBCB1 
1238 003742 100401 BMI +4 
1634 003744 104400 SBCBI: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1241 003746 106313 . ASLB (R3) ; (R3)=177400, CC=0111 
le4¥2 003750 103002 *e BCC ASLB1 
1243 003752 102001 : BYC ASLB1 
1e44 003754 001401 BEG +4 
isi 003756 104400 ; ASLB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1247 003760 105413 - NEGB (R3) ;(R3)=177400,CC=0100 
1e48 003762 10340e BCS NEGB1 
1e49 003764 102401 BVS NEGB1 
1250 003766 001401 BEG +4 
1c2k 003770 104400 NEGB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN AEOVE 

1253 003772 000277 Scc 
1254 003774 105313 DECB (R3) ; (R3)=177777,CC=1001 
1eSS 003776 103002 BCC DECS1 
1256 004000 102401 BVS DECS1 
1257 OO4002 901001 BNE +4 . 
1e28 004004 104400 DECB1: HLT ;ERROK! INCORRECT CC’S AS SHOWN ABOVE 

1260 OO40C6 000241 CLC 
l261 004010 206013 RORB (R3) ; (R3)2177577, CC=0011 
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1262 004012 103002 Bu¢ = ROPBL 
1263 04914 102001 BVC ROR! 
1254 004016 100001 BPL #4 
1265 OONDeD 104400 RORBI: HLT ;ERROR! INCCRRECT CC'S AS SHOWN ABOVE 
1267 OO402Z2 oO00241 CLC 
1268 ODOMODY 105114 COMB (RY) ; (R3) 2000177, CC=0101 
1269 ode 103002 BCC COMBI 
1270 OO4030 10401 BvS COMB! 
127] Oo4032 001461 BEQ +4 
le7e OCHO 104400 COMBI: ALT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE 
1274 OO4O35 106213 IS: ASRB (RB) ;SHIFT EVEN BYTE UNTIL V CLEARS 
lerS OC4O4D 102002 BvC aS 
1276 OONDN2 105514 AOcB (RY) ;AND ADD CARRY TO ODD BYTE 
1277 DOM 000774 BR 1§ 
1278 OO4O4 103401 25: BCS  ASRBI 
1279 O040S0 00140! BEQ +4 
1280 OONOSE 104400 ASRB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
1e8e OO4OSY 106214 ASRB (RY) 
1283 106214 ASRB (RY) ; (R3)=000400, CC=0011 
1284 OO406D0 103002 BCC ASRBIA 
1285 OON062 102001 BVC ASRBIA 
1286 OO4064 001001 BNE 4 
1287 OOMOG6 104400 ASRBIA: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
1289 OO4070 105314 DECB (RY) ; (R3)=000000, CC=0100 
1290 904072 001401 BEG +4 
1291 DONO7H 104400 HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
i233 004076 000261 SEC 
12984 OO4100 106014 RORB = (RY) ; (R3)=100000, CC=1010 
1295 OO4102 103402 BCS —-RORBIA 
12% OO4104 102001 BYC —-RORBIA 
1297 O04105 100401 BMI 
1238 OOM110 Le4Hi0 RORBIA: HLi ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
1300 OO4112 oogeHe CLV 
1301 OO4114 105314 DECB (RY) ; (R3)=077400, CC=0100 
1302 OO4116 102401 BYS +4 
1303 004120 104400 HLT 
1305 004122 000261 SEC 
1306 OON124 105313 DECB = (RQ) ; (R3)=2077777, CC=1001 
1307 OOM125 103002 BCC —- DECBIA 
1308 004130 102401 DECBIA 
1309 004132 100401 BMI #4 
1318 DOMI3H 1ONHOO DECBIA: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
1312 004136 000277 sec 
1313 004140 000313 WAB = (R3) 5 (R3)=1778775( 177411771, CC=0000 
1314 OO4l42 103402 BCS SWABI 
1315 OO4144 102401 BvS SAB! 
1316 OO4146 100001 BPL 4H 
1317 O04150 !04400 SWAB1: HLT sERROR! INCORRECT CC’S AS SHOWN ABOVE 
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1318 
1319 OO%1S2 105714 TSTB) (RY) + (R3)2177577=0 177431177], CO=1906 
1320 OO41S4 103402 gts TSTB1 
1321 OO41S6 102401 BVS TSTB! 
l 8 Dow ib 10040! BMY 44 
1323 162 104400 TSTB1: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1305 OO4164 105014 CLRB (4) - (R3)2000177210000){1771,CC=0100 
1325 004166 001401 BEQ +4 
1327 004170 104400 HLT 
1328 004172 106313 ASLB = (RB) (R3)=000376 ,CC=1010 
1329 OO4174 103402 BCS ASLB1A 
1336 004176 102001 BYC asLeia 
1331 OO4200 10040! BNI +4 
133 O04 104400 ASLBIA: HLT -ERROR! INCORRECT CC’S AS SHOWN ABOVE 

13394 OO4204 105113 COMB 3s (R3) - (R3)}=2000001 ,CC=0001 
1335 004 103002 BCC COMBIA 
133 OO%210 100401 BVS COMBIA 
1337 OOY4212 10000! BPL +4 
1338 OO4214 104400 COMBLA: HLT -ERROR! INCORRECT CC’S AS SHOWN ASOVE 

1390 004216 000313 SWAB (R33) : (R3)=000400, CC=0100 
1341 OO4220 OO14C1 BEQ +4 
134 OON222 104400 HLT 

1344 004224 105213 INCB (3) 
1345 O04226 000-51 SEC 
1345 904230 105613 S8¢B 2s (R3) ;(R3)=000400, CC=0100 
1347 O042e32 001401 BEO +4 
1348 24 104400 HLT 
1349 00423 022713 000490 CNP #400, .R3) sCHECK REMAINING RESULT 
1350 OO4242 00140! BEQ +4 
1351 OO4e44 104400 HLT 
135¢ OO4246 104000 SCOPE 

1354 CHECK UNARY WORD OPS USING ADDRESS MODES 2 AND 4 (AUTO INC/DEC) 
1355 O042S0 ococYO! 6R +4 
1355 O042S2 00000 .WORD 0 ADDRESS RESERVED FOR TESTS 
1357 010704 ROV PC,RY 
1358 OC4CS6 162704 ococo4 SUB #4) R4 sR4 AND RS POINT TO 
1359 OO4ebe O1040S MCV R4'RS RESERVED WORD 
1360 005015 CLR (RS) PRESET DATA=0 

1362 OO04266 000277 SCC 
1363 004270 oodc4u4 C12 
1364 004272 005725 TST (RS)+ - (RS)=000000, CC=0100 
1365 OO4274 103402 BCS TST2 
1366 004276 102401 BVS TSTe 
1367 004300 001401 BEQ +4 
1268 OO4302 104400 TST2: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE 

1370 004304 005145 COM (RS) :(R5)=177777, CC=1001 
1371 004306 if3nol BCC COM4 
1372 OO43)8 10040: BMI +4 
1373 004312 104400 COM4: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE 
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CLC 
ROR (RY) + 
BCC ROR2 
BvC RORE 
BPL a.) 
HLT 

ccc 
INC -(R4Y) 
BvC INCY 
BEQ INC4 
BM 44 
HL 

SEC 
(R4)+ 

BCS SWABZ 
BMI .+4 
HLT 

NEG (RS)+ 
BCC NEGe 
BMI . +4 
HLT 

CLR -(R4Y) 
BEQ . +4 
HLT 

SEC 
ROR -(RS) 
SEC 
ADC (RS)+ 
BVS RDCe 
BMI .+4 
HLT 

SEV 
ASR (RY)+ 
BCC ASR2 
BVS ASR2 
BMI +4 
HLT 

SEV 
ROL -(R4) 
BCC ROLY 
BvS ROLY 
BMI +4 
HLT 

$8¢ -(RS) 
Be +4 
HLT 

03 
22-SEP-76 14:39 PAGE 29 

5 (R4)=077777, CC=0011 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (R4)=100000, CC=1010 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (R4)=000200, CC=1000 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RS)=177600,CC=1001 

;ERROR! INCCRRECT CC’S AS SHOWN ABOVE 

; (R4)=000000, ©C=0100 

; (RS)=100000, CC=1010 

; (RS)=100001 ,CC=1000 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (R4)=140000, CC=1001 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

;(R4)=100001, CC=1001 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RS)=100000, CC=1000 

;ERROR! 'C’ BIT FAILED TO CLEAR 
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1430 O044S50 005325 DEC (RS34 : (RS)=2077777, CC=CO10 
143i OO44S2 103402 BCS DECe 
1432 OO44S4 192001 BvC DECe 

a 2 

144 Reasee 1044 DEC2: = HL sERROR! INCORRECT CC’S AS SHOWN ABOVE 

1436 OON462 906324 ASL (R4)4 : (R4)2177776, CC=1010 
1437 OON464 =10240) BvS +4 
1438 OO4466 104400 HLT 
14239 604470 006344 ASL -(R4) - (P4)2177774, CC=1001 
1440 OO4472 103003 BCC ASLY 
1441 PO44H74 102452 BVS ASLY 
l+42e OO4476 00:40] SEQ ASLY 
1443 004500 100401 BNI +4 
144 004502 104400 ASL4: HLT sERROR! INCORRECT CC’S AS SHOWN ABOVE 

T8446 QOMSON 022724 177774 CMP 9177774, (RY) + 
1447 004510 OO1401 BEQ +4 
1448 OONSi2 104400 HLT 
1449 004514 O2040S CMP RY RS 
1450 00%5!16 001401 BEQ 44 
1451 004520 104400 HLT 
1¥B2 004522 104000 SCOPE 

1454 “CHECK UNARY BYTE OPS USING ADDRESS MODES 2 AND 4 
1455 O04S24 000401 BR +4 sRESERVE A WORD 
1455 O04S26 000000 .WORD 0 sRESERVED WORD 
1457 O04S30 01070 MOV PC,RS 
1458 O04S32 162705 000004 SUB 84) RS RS POINTS TO EVEN BYTE OF RESERVED WORD 

hee Goes fio a: 
i461 ae hace INC R2 sR2 POINTS TO ODD BYTE OF RESERVED WORD 
1¥be OO4S44 005010 CLR (RO) PRESET 

146 prize eat COMB ss (RS) + ; (RO)=000377, CC=1001 
1467 OO4S54 103002 BCC CONB2 
1468 OO4S56 102401 BVS COMB2 
1469 posed 100401 BMI +4 
1470 104400 COMB2: HL sERROR! INCORRECT CC’S AS SHOWN ABOVE 

1472 OO4SEH 105542 RADCB = - (R2) ; (RO)=000000,CC=0101 
1473 004566 00140! BEQ +4 
1474 004570 104400 HLT sERROR! INCORRECT RESULT AS SHOWN ABOVE 
1475 O00457e 105525 ADCB = (RS)+ ; (RO) =000400,, CC=0000 
1476 OO4S574 10340! BCS ADCB2 
1477 004576 00100! BNE +4 
1478 004600 104400 AOCB2: HLT sERROR! INCORRECT CC’S AS SHOWN ABOVE 

1480 004602 000263 +SEC!SEV 
1481 OO4604 106045 RORB = - (RS) ; (RO)=100000,CC=1001 
1482 004606 103003 BCC RORBY 
1483 004610 102402 BVS RORBY 
1464 O04612 00140) BEQ RORBY 
1485 OO4614 !00401 BNI +4 
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HLT 

scc 
ROLB (Re)+ 
BCS ROLB2 
BVS ROL8e 
BEQ ROLB2 
BPL io) 
HLT 

ccc 
ASRB (RS)+ 
BCS ASRB2 
BVC ASRB2 
BMI +4 
HLT 

INCB -(Re) 
scc 
ASRB (Re)+ 
BCS ASRB2A 
BYS 
BPL +4 
HLT 

+SEZ!' SEV 
ASLB -(RS) 
gcc ASLBY 
BVS ASLBY 
BEQ ASLBY 
BNI +4 
HLT 

DECB (R2)+ 
BCC DECBe 
8YC DECB2 
BPL +4 
HLT 

S8CB -(RS) 
BCS SBCBY 
BYS S8°BY 
BEQ +4 
HLT 

NEGB -(R2) 
BCC NEGBY 
BvS NEGBY 
BMI +4 
HLT 

TSTB (RS)+ 
Bcs TSTBe 
BEQ A 2] 
HLT 

03 
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;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RO)=100001 , CC=0000 

;<RROR! INCORRECT CC’S AS SHOWN ABOVE 

;(RO)=140001, CC=1010 

sERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RO)=14000e2 , CC=0000 

; *RO)=140001 , CC=0000 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

SET 2,V 
: (RO)=100001 ,CC=1001 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RO)=077401=[0774){001) ,Cc=0010 

sERROR! INCORRECT CC’S AS SHOWNIGOVE 
;(RO)=077400, CC=0100 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 

; (RO)=10400, CC=1001 

sERROR! INCORRECT CC’S AS SHOWN ABOVE 
: (RO) =100400, CC=0100 
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SWABY: 
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SCOPE 

03 

(Re)+ 
TSTBeA 
+4 

-(R2) 
SWABY 
+4 

(RS)+ 
INCB2 
INCB2 
INCBe 

(Re)+, #000601 

R2,R5 
+4 
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; (RO)=100400, CC=1000 

; (RO) =000201 ,CC=1000 

; (RO) =000601=[0004) (201) ,CC=0000 

;CHECK END RESULT 

;CHECK REGISTERS 

;CHECK UNARY WORD OPS USING ADDRESS MODES 3 AND S 
BR +6 ;RESER 

RORS: 

ASRS: 

a(R3)+ 
+4 

d-(R3) 
RORS 
RORS 
+4 

af RY)+ 
ASR3 
#4 

VE 2 WORDS 
1 FOR THE ADDRESS 

‘AND 1 1 FOR DATA 

;PRESET DAT 
:RO POINTS fo DATA WORD 

; (RO)=000000 , CC=0100 

; (RO}=100000,CC=1010 

; (RO)=140000, CC=1010 
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1$98 
1599 005120 000250 CLN 
1600 O0Sle2 006333 ASL a(R3)+ ; (RO=100000, CC=1001 
1601 0051e4% 103002 BCC ASL3 
1606 opel 102401 BV ASL3 
1 1 100401 BMI | w+4 
is 00S! 104400 ASL3: HLT 

1606 O0S134 903277 Scc 
1 p02 138 £0S354 OEC d- (RY) ;(R0)=2077777, CC=0010 
| 0051 103003 BCC DECS 
1609 005142 102002 BVC DECS 
1610 OOS1“ 001401 BEQ OECS 
1611 005146 100C01 BPL +4 
1pis 00S1SO 104400 DECS: HLT 

1614 0051Se 00S4S3 NEG d-(R3) ;(RO)=100001, CC=1002 
1615 005154 103002 BCC NEGS 
1616 005156 102401 BVS NEGS 
1617 005160 100401 BMI +4 
1p18 O0Si6e 104400 NEGS: HLT 

1620 005164 O00eb2 SEV 
1621 005166 005124 COM O(R4)+ ;(RO)=077776, CC=0001 
l6e2 005170 103001 BCC CONS 
16e3 005172 102001 BVC +4 
ibe4 005174 104400 COM3: HLT 

16e6 905176 005233 INC @(R3)+ ;(RO)=077777, CC=0001 
1627 O00S200 103001 BCC INC3 
1628 O0Se0e 100001 BPL 
1683 O0Se04 104400 INC3: HLT 

1631 O0S206 O0SSS4 ADC a-(R4) ;(RO)=100000, CC=1010 
1632 005210 10340e BCS ADCS 
4633 OO0Sel2 102001 BVC ADCS 
1634 005214 100401 BMI +4 
16% O0Sei6 104400 ADCS: HLT 

1637 pone ccc 
1638 Poesae 0061 ROL a(R4)+ ; (RO)=000000,CC=0111 
16339 O0Se2e4 103002 BCC ROL3 
1640 O0Se25 1 1 BVC ROL3 
1641 005230 001401 BEQ +4 
ible O0Se3se 104400 ROL3: HLT 

-644 O0S234 005253 a-(R3) i (RO)=000001, CC=0001 
1645 005236 005654 SBC a-(R4) :(RO)2000000, CC=0100 
1646 103401 BCS SBCS 
1647 O0Se42 001401 EO +4 
1648 O0S5244 104400 secs: HLT 
163 00S246 104000 SCOPE 

165] :CHECK UNARY BYTE A USING ADDRESS MODES 3 AND S 
165e 005250 900403 BR +10 ;RESERVE 3 WORDS 
1653 O005eSe 000000 “WORD 0 ;1 FOR EVEN BYTE ADDRESS 
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005.254 

> OMBS: 

ASRBS: 

INCB3: 

RORBS: 

ASLB3: 

AOCBS: 

.WORD Cc 
"WORD 0 
MOV PC, Re 
TST -(R2) 
1ST -(Re) 
MOV Re, RO 
SLR (RO) 
TST -(R2) 
T5T -(R2) 
MOV RO, (Re)+ 
INC 0 
MOV RO, (R2)+ 
MOV RO 
MOV Re‘ RS 

COMB) so a- (R2) 
BCC COMBS 
BMI +4 
HLT 

TSTB ss Q-(R2) 
BEQ +4 
HLT 

SEV 
ASRB = a-( RS) 
BCC ASRBS 
BVS ASRBS 
OMI +4 
HLT 

INCB = Q(R2)+ 
BCC INCB3 
BPL +4 
HLT 

CLC 
RORB  a-(RS) 
Bcc RORBS 
BYC RORBS 
BNE RORBS 
BPL +4 
HILT 

ASLB a(R2)+ 
BCC ASL83 
BVS ASLB3 
BMI +4 
HLT 

aocaB 2s a- (2) 
BCS AocBS 
BM] +4 
HLT 

SCC 

IQ3 
22-SEP-76 14:39 PAGE 34 

Ob 

o
w
 YTE ADGRESS 

ATA 

;RQ POINTS TO THE CATA WORD 
;PRESET DATA 
;BACK Re UP TO 
;EVEN BYTE ADDRESS WORD 
;LOAD_ADORESS 
;000 BYTE ADDRESS 
;LOAD ODD BYTE ADDRESS 
;RESET RO 

;(RO5=177400, CC=1001 

;(RO=177400, CC=0100 

;(RO)177400, CC=1001 

;(RO)=177401, CC=000 

;(RO)2177400, CC=O0111 

;(RO)2177000, CC=1001 

5(RO)177400, CC=1000 
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1729 

Pll 

177764 

177746 

ROLB3: 

SBCB3: 

DECBS: 

MACYL! 276732) 

a(RS)+ 

a(RS)+ 
SBCB3 
+4 

a(Re)+ 
a-(R2) 
DECBS 
+4 

JO3 
22-SEP-76 24:39 PAGE 35 

5(R9)2177401, ¢C=0000 
:BRANCH IF C'OR Z IS SET 

;(RO)=000777, C¢=1000 

;(RO)=000377, CC=0100 

; (RO)=000001 
;(RO)=000000, cC=0101 

;CHECK UNARY WORD OPS USING ADDRESS MODE 6 (PC) 
CLR (PC )+ ;PRESET DATA = 

UWME: 

ROL6: 

COM6: 

PC, RO 
-(RO),-(RO) 

; = 0 
tRESERVED FOR DATA 
-RO POINTS TO DATA WORD 
. (RO) 2000001 ,cc=0000 

;(RO=177776, CC=1001 
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DDQARA.Pil 

1751 

MACYi1 27°732) 
KO3 

22-SEP-76 14:39 PAGE 36 
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DDGARA. Pll 

74 
005700 

006267 
103402 
102001 
100401 
104400 

900277 
00S467 
103003 
1G2402 
001401 
100001 
104400 

104400 

005557 
103402 

177732 

177714 

177674 

177656 

177640 

177622 

177614 

177600 

177564 

ASR6: 

NEG6: 

RORS: 

SBCE: 

INCE: 

ASL6: 

DEC6: 

MACY11 27(732) 

UWME 
ASRE 
ASR 
+4 

22-SEP-76 14:39 PAGE 37 

-(RQ)=177777, CCs1010 

;(RO)=000001, CC=0001 

;(RO)=100000, CC=1001 

;(RO)2077777, CC=0010 

;(RO)=100000, CC=1011 

;(RO=140000, CC=1029 

;(RO)=100000, CC=1001 

;(RO)=077777, CC=0011 

;(RO)=100000, CC=1010 
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1804 005702 
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ate
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Boe
 

Bee
 

SIN
 

sre
 

ee)
 2 

102001 

104000 

012700 
063700 

104400 

000257 
105767 
001401 
104400 

105667 
103402 
102401 
001401 
104400 

000261 
105267 
100403 
105567 
00077 

103402 
202001 

177546 

000200 

006276 
001004 
000326 

000316 

000277 

000266 

000250 

000243 

000226 

000207 

ADCE: 

M03 
MACYL1 27(732) e2e-SEP-76 14:39 PAGE 38 

BYC ADCE 
BMI i.) 
HLT 
C 
SWAB UWM6 

+4 

CMP #200, (RO) 
+4 

;CHECK UNARY BYTE OPS (EVEN/ODD) USING ADDRESS MODE & ‘PC) 
MOV UBM6 

TSTB6: 

SBCBE: 

1§: 

es: 

INCBB: 

ASLBE: 

% RO 
ADD JeFACTOR, RO ;RO POINTS TG ADDRESS OF DATA 
CLR UBM& CLEAR D 
SCC 
CLZ 
TSTB UBME 
BCS TSTBb6 
BVS TSTBb 
BNE TSTB6 
BPL +4 
HLT 

ccc 
TSTB UBM6+1 ;TEST ODD BYTE 
BEQ +4 
HLT 

SBCB UBM6 ;(RO)=000000, Cc=0100 
BCS S8CBE 
BVS SBCB6 
BEG . +4 
HLT 

SEC 
ENCe ven ;LOOP UNTIL (RO)=077600, CC=1011 

ADCB UBMb+1 sINCB INST INCREMENTS EVEN BYTE 
BR 1$ *ADCB INCREMENTS ODD BYTE 
BCC INCB6 
BVS 244 
HLT 

ASLB UBM6 3(RO)=077400, CC=0111 
BCC ASLBE 
BVC ASLBS 
BNE ASLB6 
BPL .+4 
HLT 

CLV 
ADCB UBMb+1 ;(RO)=100000, CC=1010 
BCS ADCBE 
BYC ADCBE 
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1€0 o06074 100401 BMI +4 
166) 006076 104400 ADCB6: HLT 

1863 006100 000261 SEC 
1864 006102 106067 OCO171 RORB UBM6+1 ;(RO)=140000, CC=1010 
1865 006106 103402 BCS RORB6 
1866 006110 102001 BYC RORB6 
1867 QO06112 100401 BMI +4 
1668 006114 104400 RORB6: HLT 

1870 006116 105167 000154 COMB UBM6 ;(RO)=140377 CC=1001 
1871 Q06lee 103002 BCC COMBE 
1872 O061e4% 102401 BVS COMBS 
1873 006126 100401 BMI +4 
igre 006130 104400 COMBE: HLT 

1876 OOL132 000262 SEV 
1877 006134 105467 000137 NEGB UBMB+1 ;(RO)=040377, CC=0001 
1878 006:40 103002 BCC NEGB& 
1879 006.42 102401 BVS NEGE6 
880 O006i44 100001 BPL «+4 
jgal 006146 104400 NEGBb: HLT 

1883 006150 1061€7 000123 ROLB UBM6+1 ;(RO)=100777, CC=1010 
1884 006154 103402 BCS ROLB& 
1885 006156 102001 BVC ROLB6 
1686 006160 100401 BMI +4 
1Ba" 006162 10440C ROLB6: HLT 

1889 006164 106267 000106 ASRB UBME ;(RO)=100777, CC=1001 
1890 006170 103002 BCC ASRB& 
1891 Q0617e 102401 BVS ASRBE 
1892 006174 100401 BMI +4 
1833 006176 104400 ASRB&: HLT 

1895 006200 105267 000072 INCB UBM& ;(RO)=100400, CC=0101 
1896 103002 BCC INCBBA 
1897 006206 102401 BVS INCB6BA 
1898 006210 001401 BEQ +4 
Ete Odb2i2 104400 INCBBA: HLT 

1901 O06e14 105367 000057 DECB UBM6+1 ;(RO)=100000, CC=1001 
1902 O06e20 103003 BCC DECBEA 
1903 OQObee2 102402 BVS OECBBA 
1904 O062c4% 001401 BEQ DECBEA 
1905 O06e26 100401 BMI +4 
1306 006230 104400 DECBEA: HLT 

1908 006232 000367 O00040 SWAB UBM6 ;(RO)=000200, CC=1000 
1909 006236 103401 BCS SWABE 
1910 OO06e40 100401 BMI +4 
igi 006242 104400 SWABb: HLT 

1913 O062e44 106167 000026 ROLB UBM6 ;(RO)=000000, CC=0111 
1914 006250 103002 BCC ROLB6A 
1915 O0eeSe 202001 BYC ROLB6A 
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1916 O0&2S4 20140! BEQ +4 
1312 006256 104400 ROLBGA: HLT 

1919 006260 ? 909012 TST UBMG -(R0)2900000, ¢C=0190 
1920 906264 103402 BCS TST 
1921 192401 BVS TSTE 
1922 OCS2e70 991401 BEQ +4 
1383 S76: HLT 

1925 006274 OCO4D! BR +4 sRESERVE A WORD 
1926 006076 000900 usM6:  .WORD 0 “WORD RESERVED FOR DATA 
1927 006300 104900 SCOPE 
1928 006302 010702 MOV PC, Re 
1829 906304 p00ciz ADD #12, Re 
1930 006310 Olea? o0:i32 MOV sRELOC,PC GO RELOCATE PROGRAM CODE 
1931 006314 NOP “PROGRAM RETURNS HERE+e - 
$932 ;O0C0D900000000 LAST ADDRESS OF CODE TC BE RELOCATED Cadooco0000 

o~
 

Ys
) 3 
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DOGARA.P1} 

igse 
1936 *LILLILILLILI1 FIRST RODRESS TO BE RELOCATED 111111111 
1937 006316 010700 RELI: MOV PC ,RO GET PC 
1338 Bb ie0 ST (RO) "RO CONTAINS THE ADDRESS OF REL! 
1 l 001010 MOV RO, AFRSTAD : SAVE 
1940 006326 510700 MOV PC; RO -GET CURRENT PC 
1941 006330 162700 006330 SUB 8. ‘RO :SUBTRACT RELOCATION FACTOR 
1942 006334 010037 O01004 MOV RO’ daFACTOR ‘SAVE RELOCATION FACTOR 
1s3 00634C 0:070! MOV PC'RI -SET NEw SCOPE PTR 

M45 :CHECK UNARY WORD OPS USING ADDRESS MODE 7 
1946 006342 000403 BR UM? “RESERVE 3 WORDS FOR RODRESSES & DATA 
1947 O06344 O00C90 .WORD =O “CONTAINS ADDRESS 0 
1948 Des po0000 UWM7: WORD 0 :CONTAINS DATA 
1348 “WORD «0 “CONTAINS ADDRESS OF UWM7T 

1951 0063S2 010700 UW? “OV PC,.RO 
1952 006354 00S740 TST -(RQ) 
1953 006355 ooo 1ST ~(RO) 
1954 006360 CLR ~(RO) sCLEAR TEST DATA 
1955 006362 010002 MOV RO, Re 
1956 006364 010040 MOV Re: -(RO) -SET UP ADDRESS 
1957 006366 005720 TST (RO) + ;MOVE RO TO NEXT ADORESS 
1958 006370 005720 TS7 (RO)+ 
1959 006372 010210 MOV R2, (RO) -SET NEXT ADDRESS 
1960 006374 010200 MOV R2.RO *SET RO POINTING TO DATA 
1961 006376 000277 SCC 
1962 906400 O00C44 CL2 
193 006402 005772 oD0n0e TST a2(2) ;(RO)=000000, CC=0100 
1964 006406 00140! BEG +4 
1965 006410 104400 HLT 

1967 O06412 000277 SCC 
1968 006414 005572 177776 SBC a-2(2) ;(RO)=177777, CC=1001 
1969 006420 103002 BCC S8C7 
1970 OO06422 10c40! BVS SBC7 
1971 OO6424 10040!) BMT +4 
197e OO06426 104400 SBC7: HLT 

1974 006430 000277 SCC 
1975 006432 O00c4! CLC 
1976 OO6434 006372 oo0c0e2 ASL 92(2) ;(R0)=177776, CC=1001 
1977 OOG44O 103000 BCC ASL? 
1978 OOG442 10240] BVS ASL? 
1979 OO6444 100401 BMT +4 
1980 C0644 104400 ASL7: HLT 

1982 O064SO 000257 ccc 
1983 O064Se 005372 oxc000e DEC 32(2) -(RQ)2177775, CC=1000 
1984 O064S6 103402 BCS DEC? 
1985 10240! BvS DEC? 
1986 O06462 10040! BMT +4 
1387 O06464 104400 DEC?7: HLT 

1989 OO64SE 00262 SEV 
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006470 
COG474 
006476 

0065 
By 

177776 

177776 

000002 

177776 

000002 

cooode 

177776 

o000nde 

177776 

ASR?: 

ROR?: 

NEG?: 

SWAB? : 

COM7: 

INC7: 

ROL7: 

MACY11 27(732) 

ASR d-2(2) 
BCC ASR? 
BVS ASR7 
BMI +4 
HLT 

CLC 
SEV 
ROR a-2(2) 
BLOS ROR? 
BVS ROR? 
BPL +4 
HLT 

SEV 
NEG dele) 
BCC NEG? 
BvS NEG? 
BMI +4 
HLT 

CLN 
SWAB a-e(2) 
BCS SWAB? 
BMI +4 
HLT 

SEV 
COM de(2) 
BCC CO 
BVS COM? 
BMI +4 
HLT 

SWAB a2(2) 
BMI +4 
HLT 

SCC 
AOC a-2(2) 
BCS ADC? 
BVS RDC? 
BPL +4 
HLT 

INC a2(2) 
BVC INC7 
BMI +4 
HUT 

ccc 
ROL d-2(e) 
BCC ROL7 
BVC ROL? 
BEQ +4 
HLT 

DOY 
22-SEP-76 14:39 PAGE 42 

5(RO)=177776, CC=1001 

5 (RO)=077777, CC=0000 
‘BRANCH TE S'Gn 2 1S 

:(RO)=100001, CC=1001 

;(RO)=000600, CC=1000 

;(RO)=177177, CC=1001 

;(RO)=077776, CC=1000 

;(RO)=077777, CC=0000 

;(RO)=100000, CC=1010 

;(RO)=000000, Cc=0111 

SET 
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es O066S2 104000 SLOPE 

2048 :CHECK UNARY BYTE OPS USING ADDRESS MODE 7 
pone TST (RO)* 

i INC (RO) s WORD FOLLOWING UWM7 CONTAINS ADDRESS 
00S74C TST ~(RQ) OOD BYTE, RO PCINTS TO DATA WORD 

20Se 006662 905010 CLR gfo) ‘PRESET DAT oe 
20S3 006654 010701 MOV :SET SCOPE P 
coet sNOTE: dele) REFERENCES THE ODD'BYTE, AND a- 82) REFERENCES THE EVEN BYTE. 

: ;SET C AND V 
shes Pree se Tees 000002 erg de(2) (RO)=177400, CC=1001 
20S8 006674 103003 BCC SBCB. 
2059 006676 i0e40e BVS SBCB7 
2060 006700 001401 BEQ SBCB7 
2061 O00670e 100401 BMI +4 

006704 104400 SBCB7: HLT 

2064 006706 000277 SCC ;SET CONDITION CODES 
2065 710 105572 177776 ROCB d-2(2) ;(ROJ=177401, CC=0000 
2066 006714 103403 BCS ADCB? 
2067 006716 BYS AOCB7 

001401 BEQ ROCB7 
e063 O06 100001 BPL +4 
ae 0067e4 104400 ADCB7: HLT 

2072 006728 109172 177776 COMB a-2(2) ;(RO)=177776, CC=100! 
2073 006732 10300e BCC COMB? 
e074 906734 102401 BVS COMB? 
2075 006736 100401 BMI +4 
2076 006740 104400 COMB7: HLT 

sue ghd aaee: LC CL LEAR CARRY 
1 o00coe ORB dele) 3( RO)SOv 7776, Cc=0011 

2080 006750 10300¢ BCC RORB7 
2081 Q067S2 102001 BC RORB7 
2082 006754 100001 BP +4 
2083 006756 104400 RORB7?: HL 

208s 006760 10S27e oc0000e INCB a2 (2) ;(RO)=100376, CC=1011 
2086 006764 103002 BCC INCB7 

Shee 06778 100401 arc 1 i I +4 
2089 006772 104400 INCB7: HLT 

2091 006774 105372 177776 DECB = a-ele2) ;(RO)=100375, CC=1001 
2092 007000 10300e BCC DECB? 
2093 O0700e 10e401 DECB7 
2094 007004 100401 BMI +4 
Be] 007006 104400 DECB7: HLT 

2097 007010 106372 000002 ASLB = dele) ;(RO)2000375, Cc=0111 
2098 007014 103002 BCC ASLB7 
e099 007016 10200! BYC ASLB7 
2100 0070e0 00140) BEG +4 
2101 O07022 04400 ASLB7: HLT 
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0070e4 00024! . CLC ;CLEAR_ CARRY 
OO70e 10be72 177776 ASRB d-2(e) :(RO)=000376, CC=1001 
007032 103002 BCC ASRB? 
007034 102401 BVS ASRB7 
067036 100401 BMI +4 
007040 104400 ASRB?7: HLT 

oo7o4¥e 105472 000002 NEGB d2(2) ; (RO)=000376, CC=0100 
OO7046 10340e BCS NEGB7 
0070S0 102401 BVS NE GB? 
0070Se 001401 BEG +4 
0070S4 104400 NEGB7?: HLT 

0070S O00ebe SEV 
007060 1061.2 177776 ROLB o-2(2) ;(RO)=00374, CC=1001 
007064 103002 BCC ROLB7 
007065 102401 BVS ROLB7 
007070 100401 BMI +4 
00707e 104400 ROLB7: HLT 

007074 10Se7e 177776 INCB d-2(2) ; (RO)=000375, CC=1001 
007100 105272 177776 INCB a-2(e) :(RO)=000376, CC=1001 
007104 1 177776 ADCB d-2(2) ;(RO)=000377, CC=1000 
007110 105172 177776 COMB o-2(2) ;(RG)=000000, CC=0100 
007114 001401 BEQ +4 
007116 104400 HLT 
007120 104000 SCOPE 

;CHECK BINARY OPS USING ADDRESS MODE 0 
007122 000277 sec :SET CONDITICN CODES 
007124 010700 MOV PC_RO *RO=PC, CC=XN01 
007126 103002 Bcc MOvO 
067130 10e401 BVS MOVO 
007132 001001 BNE +4 
007134 104400 MOVO: HLT 

007136 010002 MOV RO,R2 jR2=RO 
007140 000262 SEV :SET 
007142 160002 Sus RO, Re ‘85-0000, CC=0100 
007144 10340e BCS SUBO 
007146 102401 BVS Suge 
007150 OO140! BEQ +4 
0071S2 104400 SUBO: HLT 

007154 O00c +4 CLZ 
007156 O10e03 MOV R2,R3 -R2=R3=000000, CC=0100 
007160 103401 BCS M9VOA 
Oo7162 OO1401 BEQ +4 
007164 104400 MOVOA: HLT 

007166 000257 ccc 
007170 00272 +SE¥!SEN “SET V BN 
007172 020203 CMP Re, R3 -R2=R3=000000, CC=0100 
007174 103403 BCS CMPO 
007176 102402 BVS CMPO 
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2158 oo72e00 00100! BNE CMPO 
2159 O07e02 100001 BPL +4 
e160 007204 104400 CMPO: HLT 

1 007, 1 MOV RO,R ;RO=R s1bS BB750R biooes My ROPRS RO RS a3 
2164 OO7el2 60203 ADD R2'R3 > R3=2#RO 
2165 007214 006302 ASL Re -R2=2#RO 
2165 007216 Oe0203 CMP R2.R3 :REsR3=2#RO 
eib? OO7ee0 OO140l BEQ 44 
e168 007222 104400 HLT sERROR! CHECK ADD INSTRUCTION 

2170 -THE FOLLOWING SUBTEST SHIFTS @ BIT THROUGH R2 AND RS AND DCES A 
2171 “BIT TEST (BIT) USING Re AND RS. 
2172 oO72e24 oNsode2 CLR R2 
2173 007226 o0S202 INC Ro 
2174 007230 oo04oe BR 2S 
2175 006302 18: ASL Ro 
2176 007234 100407 BMI 4§ 
2177 007236 010205 2s: MOV R2,RS 
2178 OO7e40 000277 SCC 
2179 O07e42 030205 BIT R2,RS -R2=RS 
2180 OO7e44 103002 BCC 3$ 
2181 OO7e%6 10e401 BVS 3$ 
2182 O007eS0 001370 BNE 1$ 
2183 O07eS2 104400 3S: HL 
2184 O07eS4 010205 4§: MOV R2,RS 
218S 007256 000eS7 ccc 
2185 007260 030c0S BIT R2,RS 
2187 007262 100401 BMI +4 
e188 007264 104400 HLT 

2190 007266 ooson2 CLR R2 
2191 007270 000277 SCC 
2192 oso002 BIS RC. Re 
2193 ooree4 102 ‘12 BCC BISO 
2194 007 10240] BVS BISO 
2195 007300 OOI001 BNE +4 
2136 007302 104400 BISO: HLT 

2198 007304 010003 MOV RO,R3 
2199 007306 000277 sce 
2200 007310 O00c44 CLZ 
2201 007312 040003 BIC RO.R3 
2202 007314 103003 BCC gito 
2203 007316 102402 BVS BICO 
2204 007320 O0100!1 BNE BICO 
220S 007322 10000! BPL +4 
ge0b 104400 BICO: HLT 

2208 010004 MOV RO, RY 
2209 007330 905104 COM RY 
2210 007332 O40004 BIC RO,R4 
eel] 005104 COM RY 
2212 007336 de0do4 CMP RO, RY 
2213 007340 001401 BEQ +4 
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2214 007342 104400 

eee 007372 006103 
28 007374 1 

2229 007376 006004 
2230 007400 060304 
2231 oo74de 103003 
P32 OO7HOY 102002 
2233 007406 00140! 
2234 007410 100001 
2235 OO7¥l2 104400 
2235 OO7414 010700 
2237 OO7HIG Deeded 
2238 O07420 Oe0007 
2239 OO7422 00140! 
B40 OO7HE4 104400 
2242 807425 010700 
2243 007430 062700 oo0010 
2e44 OO74S4 010002 
2245 007436 020700 
22% OO7440 001002 
247 OTH? Oe0e0d 
2048 OO7H44 001401 
2249 BOTH 104400 
2250 007450 104000 
2251 
2252 
2253 07452 012703 125252 
2254 007456 010304 
2255 907460 140304 
2256 OO746. O2e704 125000 
2257 007466 001401 
2258 007470 104400 
2259 
2260 007472 
2261 OO7474 150304 
2ob2 GO747 O22704 000252 
2263 007502 001401 
2obH 1044 
2265 
ecbb 110404 
2267 BO7EI6 Qe2704 1776Se 

HOY 
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HLT 

MOV RO, RY 
COM RY 
MOV RY, R3 
BIS RO'R3 
BCC BIS0A 
BMI 24 

PISOA: HLT 
INC R3 
BEG +4 
HLT 
MOV R3,R4 -R3=R4=0 
COM R3 *R32177777 
SEC *SET C 
ROR RY :R4=100000 
ADD R3,R4 ;R3=177777,R42077777, CC=O0011 
Bcc adda 
BVC ADDO 
BEQ ADDO 
BPL +4 

ADDL: HLT 
MOV PC_RO 
CMP CRO) +, (RO)+ 
CMP 0,PC 
BEG +4 
HLT 

MOV PC_RO 
ADD #10, RO 
MOV RO, Re 
CMP PC’ RO 
BNE CMPOA 
CMP Re, RO 
BEQ 44 

CMPOA: HLT 
SCOPE 

;CHECK BINARY BYTE_OPS USING ADDRESS MODE OQ. 
MOV $125e52,R3 
MOV R3,R4 ;RIsRY=12525e2 
BICB = R3. RY *R3=2125252, R4=125000 
CMP #125000, R4 
BEQ +4 
HLT -ERROR! BICB FAILED 

CLR RY ;R3=125252, RY=0 
8158 =—s- R23, RY *R3=125252, R4=000252 
CMP s252,R4 
BEQ +4 
HLT sERROR! BISB FAILED 

MOVB RY RY -R4=2177652 
CHP #177652, R4 >MOVB EXTENDS THE SIGN 

HLT ; sERROR! MOVB FAILED 
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2270 
2271 007520 132704 177525 BITB #177525, R4 
2e7e 007524 001401 BEQ +4 
gers 007526 | 10440c HLT sERROR! BITE FAILED 

2275 007530 105104 COMB. oR -RY=177525 
e277) 007532 110404 MOVB  -RY_RY :R4=000125 
2277 007534 022704 000125 CMP 9125,R4 
2278 007540 OO140! BEQ +4 
2e73 oo7s42 164400 HLT 

2281 007544 150304 BISB = R3, R4 -R32125252, R4=000377 
2eBe 007546 105204 INCB oR 
2283 007550 005704 TST RY 
2284 0075S 00140! BEQ +4 

007554 104400 HLT 
2286 007556 104000 SCOPE 
e287 
2288 
2289 >CHECK BINARY OPS USING ADDRESS MODE 1 
2290 O07560 on04de R + sRESERVE TWO WORDS 
2291 007562 occond .WOoRD «0 "RESERVED FOR SOURCE DATA 
2292 007564 o000n0 “WORD O *RESERVED FOR DESTINATION DATA 
2293 007566 010704 MOV PC_RY 
22% 007570 O0S744 TST ~(R4Y) 
2295 007572 OOSO44 CLR ~(R4) :R4 POIN” TO DESTINATION DATA 
22% 007574 010403 MOV R4Y.R3 
2237 007576 O0S042 CLR -(R3) :R3 POINTS TO SOUCE DATA 

2299 007600 005113 COM (R3) + (R3)£177777 
2300 007602 005214 INC (RY) : (R4)=000001 
2301 O07604 O00cbe SEV -SET V 
2302 O07606 061314 ADD (R3), (RY) :(R3)2177777, (R4)=900000, CC=0101 
2303 007610 103002 Bcc ADD} 
2304 OO7ble 10c40! BVS ADD! 
2305S 007614 00140! BEQ +4 
2306 007616 104400 ADDL: HLT 

2308 007620 000277 SCC 
2309 O07be2 000250 CLN 
2310 O07624 O21314 CMP (R3), (RY) -(R3)2177777, (R4)=000000, CC=1000 
2311 O0762eb 103403 BCS CMP 
2312 007630 10ce402 BVS CMP! 
2313 007632 OOL40I BEQ CMP] 
2314 007634 10040! BMI +4 
e316 007636 104400 CMPi: HLT 

2317 007640 000277 SCC 
2318 OO7642 O00cC44 CLZ 
2319 031314 BIT (R3), (RY) 5 (R3)=177777, (R4)=000000, CC=0101 
2320 007%46 103002 BCC ITI 
232] 102401 BVS BIT1 
2322 007652 OO140! BEQ +4 
e323 007654 104400 BIT1: HLT 
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2326 oC7660 000245 +ULCICL2Z 
2327 OO07b6e 005114 COM (RY) > (R4)2177777 
2308 OO7664 161314 SUB (R3), (RY) :(R3)2177777, (R4)=000000, CC=0100 
2329 OO76ES 103402 BCS SUBI 
330 OO7E70 102401 BVS SUB 

2331 007672 OO14O! BEQ +4 
e332 007674 104400 SUB1: HLT 

2334 007676 105013 CLRB  =s- (R33) : (R3)2177400 
2335 007700 000313 SWAB ss CR) : (R3)=000377 
2336 007702 000270 SEN 
2337 GOrvod O1i3is MOV (R3), (RY) - (R3)=(R4)=000377 
2338 007706 100001 BPL +4 
2339 007710 164400 HLT 
e340 oo77l2 000314 SWAB (R4) ; (R3)=000377, (R4)=177400 
2341 007714 000263 +SEC!SEV :SET C8 V 
2343 907716 051314 37 (93), (RM) - (R3)=2000377, (R4)=177777, CC=1001 
ea43 103002 Bcc ~—S-—: BIS] 
2344 10240! BVS BIS1 
2345 007724 10040! BMI +4 
oa46 007726 104400 BISI1: HLT 

2348 007730 041314 BIC (R3), (RY) ; (R3)2000377, (R4)=177400, CC=1001 
es49 007732 103002 BCC BIC! 

007734 102401 BVS BIC] 
2351 007736 100401 BMT +4 
gabe 007740 104400 BIC!: HLT 

2354 007742 000262 SEV SET V 
2355 OO7744 O21314 CMP R3) (RY) * (R3)=000377, (R4)=177400, CC=0001 
2356 00774 103003 BCC CMPIA 
2357 007750 10e402 BVS CMP1A 
2358 007752 OOL4O! BEQ CMPIA 
2359 007754 100001 BPL +4 
g360 007756 104400 CMPIA: HLT 

2362 007760 005013 CLR (R3) - (R3)=000000 
2363 007762 000261 SEC 
2364 007764 006013 ROR (R3) ;(R3)=100000 
2365 007766 O11314 MOV (R3), (RY) j (RSs (R4)=100000 
2366 007770 905114 COM (R4) :(R4)2077777 
2367 007772 161314 SUB (Ra) (R4) *(R3)=100000, (R4)=177777, CC=1011 
2368 007774 193002 BCC SuBIA 
2369 007776 10200! BVC SUBIA 
2370 010000 100401 BMT +4 
e371 010002 104400 SUBIA: HLT 

2373 010004 000277 scc 
2374 010006 161314 SUB (R3), (RY) ;(R3)=100000, (R4)=077777, CC=0000 
2375 O10010 101402 BLOS  suB18 ;BRANCH IF C’OR 2 IS SET 
2376 O0100i2 102401 BVS SUB1B 
2377 010014 100001 BPL “+4 
2378 0:0016 104400 SUBIB: HLT 

2380 010020 011314 MOV (RB), (RY) ;(R3)=100000,(R4)=100000 cC=1000 
2381 O10022 001401 BEQ MOvI’ 
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2382 010024 100401 BMI +4 
2383 010026 104400 MCVl: HLT 

2385 910039 061314 a00 (R3) (RH) + (R3)=100000,(R4)=000000, CC=0111 

g3ae Bitees tbsans Ebb ta 
2388 010036 901001 BNE ADDIA 
2389 010040 100001 BPL +4 
e330 010042 104400 A0D19: HLT 

23392 O10044 005113 COM (R3) ; (R3)2077777 
2393 O100%6 011314 MOV (R3), (RY) - (RY)=077777 
2394 919059 1314 ADD (R3)' (RY) » (R3)=077777, (R4)=177776, CC=1010 
e395 Ol 103402 BCS ADD18 
23% O100S4 10200! BVC A018 
2397 0100S6 100401 BMI +4 
2338 010060 104400 ADG1B: HLT 

2400 010062 062714 oD000e ADD #2, (RY) 
2401 010066 005714 TST (R4) ;CHECK FINAL RESULT 
2402 010070 001401 BEG +4 
2403 010072 104460 HLT 
Eat 010074 104009 SCOPE 

2406 “CHECK BINARY BYTE OPS USING ADDRESS MODE 1 
e407 O10°76 ocoY4oe BR +6 
2408 010100 oo0000 .WORD OQ 
2403 010102 “WORD 0 
2410 910104 010705 MOV PCRS 
2411 016106 005745 TST -(RS) 
P4i2 010110 S0S045 CLR -(RS) ; (RS) =000000 
2413 O10li2 010S02 MOV RS. Re 
e414 O10114 CLR -(R2) ; (R2)=000000 
2415 010116 O0S202 INC Re "Re POINTS TO ODD BYTE 
evi 010120 105{le COMB s(R2) * (R2)=177400 

2418 010122 000277 SCC 
2419 010124 111215 MOVB = CR), RS) . (R2)=177400, (RS) =000377,CC=1001 
2420 010126 103005 BCC novel 
e421 010130 10404 BVS MOVB1 
2422 010132 O01403 BEQ MOVBL 
2423 O10134 {00002 BPL MOVB] ; 
2424 010136 105215 INCB (RS) ;CHECK RESULT 
2425 O10140 OO1401 BEQ +4 
eich 010142 104400 MOVBI: HLT 

2428 O10144 106312 ASLB = (Re) sSHIFT (R2) UNTIL 
2429 010146 102376 BVC a) > (Re) =000000 
2430 010150 106012 RORB = (Re) *(Re)=100000 
2431 010152 105315 DECB —- (RS) > (RS)=00377 
2432 010154 106015 RORS = (RS) : (RS)=000177 
2433 010156 000257 ccc 
ews O10160 121Sie2 CMPB Ss (RS), (R2) -(RS)=000177, (R2)=100000, CC=1010 
e435 Ol0lbe 10200! BVC chPal 
2436 O10164 10040! BMI +4 
2437 O10166 {04400 CMPBI: HLT 
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2438 
2439 010170 
e440 010172 
e441 Q10174 
2442 010176 
2443 010200 
2444 010202 
2445 010204 
e446 010206 
e447 =910210 
e448 010ele2 
e449 
gi20 bidet 
451 Q10216 

e4Se 010220 
2453 010222 
2454 
e4S5 010224 
e456 0102c6 
2457 010230 
e458 O10e3e 
e4S39 010234 
2460 
e461 010236 
e46e 019240 
e463 010242 
2464 010244 
e465 
2466 010246 
2467 010250 
2468 0102S2 
2469 010254 
2470 010256 
2471 
2472 010260 
2473 Oi0ebe 
2474 010264 
2475 010266 
e476 0:0270 
e477 + 01027e 
e478 010274 
2479 010276 
2480 010300 
2481 010302 
e482 910304 
2483 010306 
2484 
2485 
2486 
2487 010310 
2488 

005003 
000261 
006002 
0S031S 
000273 
131215 
103002 
102401 
001401 
104400 

151218 
103001 

10Slle 
121215 
001401 
104400 

141S12 
001002 
105712 
001401 
104400 

+SEC!SE 
BITB 
BCC 

BITB1: HLT 

BISB1: HLT 

BICB1: HLT 

B 
BICB1A: HLT 

CLRB 

ROLB 
MOVB 
ROLB 
MOVB 
ROLB 

MACY11 27(73e2° 

R3 

R3 
R3, (RS) 

(RS) 
VISEN 
(Re) 
Bite! 
8ITB1 
+4 

(Re). (RS) 
prsel 
+4 

22-SEP-76 14:39 PAGE SO 

;R3 
3(R 
»SE 
3(R 

; (P2)=100000, (R5)=100377, CC=1001 

; (R2)=100000, (RS)=100177, CC=0001 

; (R2)=077400, (RS}=100177 

;(RS)=100177, (R2)=000000, Cc=0100 

;RESERVE TWO WORDS FOR DATA 
;SOURCE DATA 
;DEST DATA 

;RS POINTS TO DEST ODD BYTE 

;R4 POINTS TO DEST EVEN BYTE 

;R3 POINTS fO SOURCE 000 BYTE 

;R2 POINTS TO SOURCE EVEN BYTE 
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2494 010324 
2495 010326 
2496 010330 
2497 010332 
2498 010234 
2499 010336 
2500 010340 
2501 o10342 
2502 O10344 
2503 O10346 

010350 
2505 010362 
2506 010354 
2507 010356 
2508 010360 
e509 010362 
2510 010364 
2511 010366 
e512 010370 
2513 010372 
e514 010374 
2515 010376 
2516 O10400 
2517 10402 
2518 O10404 
2519 10406 
2520 O10410 
e521 10412 
e502 O10414 
2523 010416 
2504 
2525 
506 010420 
2527 010422 
25208 010426 
2509 10432 
2530 O10434 
2531 010436 
2532 10440 
2533 O1044e 
2534 10444 
2535 O10446 
25.36 
2537 10450 
2538 010452 
2539 O1C456 
2540 O10460 
2541 010462 
ebi2 O10464 
2543 
2544 010466 
2545 010470 
2546 010472 
2547 O10474 
2548 010476 
2549 010500 
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177777 

000001 

BASIC 11 FAMILY INSTRUCTION EXER. 

BIN]: 

;CHECK BINARY WORD OPS USING ADD 
MOV R4Y,RS 

ADDe: 

CMPe: 

BISe: 

MO4 
22-SEP-76 14:39 PAGE Sl MACYL1 27(73e) 

MOV #1) (RS) 
MOV 4-1, (R2) 

ADD (R2)+, (RS)+ 
ADDe2 

BVS ADD 
+4 

CMP = =( RS), #1 
BCC CMP2 
BVS —- CMP2 

+4 

BIS -(R2),(RS)+ 
BIS2 

BMI +4 
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RESS MODE 2 8 4 
;SET DESTINATION REGISTER 

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

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

; (R2)2177777, (RS)=177777,CC=1001 
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essO 010502 162245 SUB (R2)+,-(RS) -(R2)=177777, (RS)=000000, CC=0100 
2551 Ol0S04 103402 BCS SUB2 
2552 O19S08 102401 BVS SUuB2 
e553 010510 001401 BEG +4 
e564 O10&12 104400 SUB2: HLT 

2556 010514 905442 NEG -(R2) - (R2)=000001 
2557 010516 005115 COM (RS) + (RS)2177777 
2558 010520 000277 sc 
2559 O10S22 9000250 CLN 
2560 010524 O42225 BIC (R2)+, (RS)+ - (R2)=000001, (R5)=177776, CC=1001 
2561 0105e6 103003 Bcc BIC2 
2562 010530 1020402 BVS BIC 
2563 010532 OO1401 BEQ BICe 
2564 C10S34 100401 BMI +4 
e565 010536 104400 Bice: HLT 

2567 O10S4O oO12742 125252 MOV #1: ese S2,-(Re) 
2568 O10S4Y 012245 MOV (RO)+, -tRS) 
2569 01054 005125 COM (RS)+° 5 (R5)=052525 
2570 O105S0 O00262 SEV 
2571 O105S2 034245 BIT -(R2),-(R5) 5 (R2)=125252, (R5)=052525, CC=0101 
2572 O10SS4 103002 BCC BITe 
2573 O105S6 10240! BVS BITe 
2574 O19S560 001401 BEG +4 
e575 010562 104400 BIT2: HLT 

2577 O10S64 Oo00262 SEV 
2578 910566 O0S222S 31S (R2)+, (RS)+ ;(R2)=125252, (R5)=177777, CC=1001 
2579 016570 103002 BCC BISeA 
2580 010572 10°40] BYS BISeA 
2581 O10S574 100401 BMI +4 
o58e 010576 104400 BIS2A: HLT 

2584 010600 O4e745 125252 BIC #125252,-(RS) 5 (RS)=052525 
2585 010604 005125 COM (RS)+ >“R5)=12525e 
2586 010606 Oe42e4S CMP -(R2),-(RS) 
2587 O10610 001401 BEQ 44 
e588 010612 104400 HLT 

2590 O10614 005012 CLR (Re) 
2591 010616 O0Sice COM (Ro)+ s(R2)217777 
2592 010620 162742 OOD00! SUB #1.-(R2) *(Ro)= 199996, ¢c=1000 
2593 010624 103402 BCS SuB2A 
250 010626 10240! BVS SUBeA 
25395 010630 100401 BMI +4 
25% 010632 104400 SUB2A: HLT 
2537 010634 104000 SCOPE 

2599 010636 010702 MOV FC Re -GET CURRENT PC 
2600 010640 010205 MOV “MOVE TO RS 
260! O10642 124245 1$: CMPB “ite, ~(RS) COMPARE ALL PREVIOUS MEMORY ADDRESSES 
2602 O10844 OO14O!1 BEQ 
2603 O10646 104400 HLT ERROR! 
2604 O106S0 020237 001010 CMP R2, JUFRSTAD -CHECK FOR LOW LIMIT 
2605 010654 001372 BNE 1$ 
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2606 C106S5 104000 SLOPE 

2608 :CHECK BINARY BYTE OPS USING ADDRESS MODES 2 8 4. 
2609 010660 oo04de BR +6 - RESERVE Tuo WORDS 
2610 O10&62 000000 “WORD 0 “SOURCE DAT 
2611 O108&64 000000 .WORD 0 BST THAT ION DATA 
2612 010666 910703 MOV PC.R3 
2613 010670 605743 TST -(R3) 
2614 010672 112743 000200 3 #200, -(R3) 
2615 O10676 112743 000377 MOVB 8377, -(R3) : (R3)2190377 
616 010702 O10304 MOV 3,R4 
2617 910708 112744 009177 MOVB R358 -(R4) 
2618 010710 lie74¥y onodce MOVB 80, -{R4) + (R4)=077400 
2619 G10714 O01401 BEO 44 
geo 010716 10400 HLT 

Pbe2 010720 152324 BISB (R34, (RY) + + (R3)=106377, (R4)=077777 
2623 010722 100401 BMI +4 
2624 010724 104400 HLT 

ope 010726 122324 CMPB «(RB 4, (RN) + 
2627 010730 10340e 8CS CMPB2 
228 010732 102001 BC CMPBe 

| pB29 010794 ‘00001 BPL +4 
a6 010736 104400 CMPB2: HLT 

| 2632 O10740 00026! SEC 
2633 O10742 134344 BITB = -(R3) ,-(R4) 

, 6M O10744 103002 BCC BITB2 
' 79635 O1074% 100401 BVS BITBe 
| 263% 010750 OO1401 BEQ +4 
_ Bes? 010752 104400 BITBe: HLT 

oe 010754 o00e44 CLZ 
© e640 O10756 144344 BICB -(R3),-(RY) ; (R3)=100377, (R4)=077400 
. pe4l 019760 001401 BEQ +4 
| ee42 010762 104400 HLT 

ge43 010764 104009 SCOPE 

264s ;CHECK BINARY WORD OPS USING ADDRESS MODES 38 S. . 
, 2646 010766 00404 BR 2s sRESERVE SPACE FOR DATA AND ADDRESSES 

2647 010770 000000 WORD ; CONTAINS ADORESS OF SOURCE DATA 
. ee48 010772 000000 .WORO 0 ;CONTARINS ADORESS OF bes! DATA 

2649 010774 00000 -WORD O SCONTARINS SOURCE DATA 
2650 010776 000000 -WORD O :CONTAINS DEST DATA 
2651 011000 01070! MOV PC,R1 
2652 011002 010100 NOV R1 RO SET SCOPE PTR 
2653 011004 Sea) CMP - (RO), -(RO) “ADJUST RO 
2654 O11006 O1 MOV RO, RE =RS POINTS 70 DEST DATA 
2655 011010 024545 CMP -(RS), -(RS) :SUB 4 FROM RS 
2655 O11012 010015 MOV RO, (RS) "RS POINTS TO ADORESS OF DEST DATA 
2657 O11914 010502 MOV RS; Re 
2658 011016 010004 MOV RO; RY :R4 POINTS TO DEST DATA 
2659 011020 005740 TST ~(RO) 
2660 O1l022 010003 MOV RO,R3 -R3 POINTS TO SOURCE DATA 
2661 011624 cidd42 MOV RO, -(R2) “Re POINTS TO ADDRESS OF SOURCE DATA 



DOSam-A BASIC Ll Famicy INSTRUCTION EXER. MACY11 27(732) 22-SEP-76 14:39 PAGE S4 
DOQRAR. P11 

gbb2 01102 905013 CLR (R3) sPRESET SGURCE DATA 
gobs 011030 005014 CLR CRY) PRESET DEST DATA 

2665 011032 000277 SCC 
gobe P1103 pode44 CL2 . 

11035 163035 SUB so R2)4, Q(RS)+ —; (R3)=000000, (R4)=C00000, ¢%=0100 
ebb8 O11040 1034de 8¢S SUB 
e669 O11042 100401 BvS  SUB3 
260 CliOWY 0140! BEQ 144 
oer 011046 104400 SUB3: HLT 

2673 011050 pse7se 100000 BIS #109000, 9-(R2) ; (R3)=100000 
2674 O110S4 ooo0d: ADD (RS) ; (R4)=000001 
2675 O11060 163235 SUB sth), Q(RS)+ 3 (R3)=100000, (R4)=100001, CC=101! 
2676 01106e 103002 BCC 
2677 O11064 102001 BYC eUB3A 
2678 011066 100401 BMI +4 
e673 O11070 104400 SUB3A: HLT 

2681 011072 OOS414 NEG (RY) ;(R4)2077777 
2682 O11074 035265 BIT Q-(R2),a-(RS) ;(R3)=100000, (R4)=2077777 
2683 011076 001401 BEQ +4 
2684 011100 104400 HLT 
2685 Oll10e 023225 CMP =o (R2)+, 9(RS)+ 
2685 O11104 102401 BVS +4 
e687 O11106 1 HLT 
2688 011110 00515¢ COM so @-(R2) 
2689 011112 000057 ccc 
2690 011114 063055 AOD - 9(R2)+, -( RS) 
2691 011116 102001 Bvc ADDS 
2692 O111e0 100401 BMI .+4 
2693 Ollice 104400 ADD3: HLT 
269 011104 00026) SEC 
2695 O111c6 045035 BIC  9-(R2),a(R5)+ ;(R3)=077777, (R4)=100000 
26% 011130 103001 BCC  - BIC3 
2697 011132 100401 BMI +4 
ob98 OLLI 104400 BIC3: HLT 

2700 011136 005155 COM = @- (RS) ; (R4)=077777 
2701 O11140 023235 CMP = 3(R2)4,9(RS)+ = 3 (R3)=077777, (R4)=077777 
e7te O11142 001401 BEQ 44 
2703 O11144 104400 HLT 
2704 011146 104000 SCOPE 

2706 ;CHECK BINARY BYTE OPS USING ADDRESS MODES 3 8 5. 
e707 011150 BR 1§ VE SPACE FOR ADORESSES 8 DATA 
2708 Bilibe WORD 9 Rae ROORESS OF SOURCE DATA (EVEN BYTE) 
e709 O11! » WORD :CONTA ORESS OF SOURCE DATA (ODD BYTE) 
2710 011156 -WORD 0 CONTAINS ADDRESS OF DEST DATA (EVEN BYTE) 
2711 O11160 -WORD 0 CONTAINS ADDRESS OF DEST DATA (ODO BYTE) 
e7i2 O11162 -WORD 0 SCUNTAINS SOURCE DATA 
713 011164 -WORD 0 CONTAINS DEST DATA 

e715 O111bb 1S: MOV =—s- PC RO 
e716 O11) CMP (PM), -(RO) ;RO=ADDRESS OF DEST DATA 
e717 011172 MOV. sO, RG 3R300C" . 



DOQAR-R_BASIC 11 FAMILY INSTRUCTION EXER. 
DOQRAA.P11 

718 O11174 910308 
e714 011178 to3"43 
sat Bie Bs 
eree O1l20% O10043 
ered 011206 010304 
e7ed Olle10 905740 
e7eS Qliele Ol 
e7e 011214 14 
eve? Ollelé O004% 
e7e8 
e7e9 Olleed O00e6! 
2730 Olieee Ole734 177001 
2731 Qllee6 ile734 000208 
e732 Qlig3e 115433 
e733 Olle 115433 
e7M 011236 103401 
2735 O11e4%0 104400 
27% Olle¥e Oe2715 000600 
2737 Olle46 00140! 
2738 Q11eS0 104400 
2739 QlleSe Ge43s43 
2740 011eS4 183433 
e741 OlleS6 153433 
e742 011260 Oee715 100601 
2743 O1l264 001401 
e744 O11e66 104400 
e745 011270 145483 
e74% Olie72 145453 
e747 Olle74 133433 
e748 Olle76 00100e 
e749 (911300 135433 
2750 O1130e 00100! 
gros 011304 104400 BITB3: 

2753 011306 123453 
2754 011310 00100e 
2755 Qll3ie 123453 
2756 011314 001401 
e757 Q11316 CMPB3: 
2758 0113200 1 
e753 
2760 
e761 Oli3zee 00402 
2762 G113e4 000000 SOATA: 
eres 011326 000000 DDATA: 

2765 011330 013702 001004 
2766 011334 010205 

ie He BS Ue 
2769 Bisco bepoes 011324 O11 3ee 18: 
e770 Q11356 O0636e 011324 
2771 O1136e 006362 011324 
e77e 011366 103370 
2773 011370 Oee76S OSeSe2S 011326 

MACYI1 27(732) 

RO, -(R4) 

#600, (RS) 
+4 

-(R3),-(R3) 
a(R4)$, 3(R3)4 
a(R4)+/9(R3)+ DEST DATA=100601 
#190601, (RS) CHECK RESULT 
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: S oo o 

:SUB 2 FROM R3 
;R3 POINTS TO ADDRESS OF CEST DATA 
:000 BYTE 
;EVEN BYTE 

;RO=ADORESS OF SOURCE DATA 
;R4 POINTS TO AOORESS OF SOURCE DATA 
;000 BYTE 
EVEN BYTE 

SET CARRY 

-SOURCE DATA=100001 
8177001, a(R4)+ 
#200, 9(R4)+ 
a-(R4),9(R3)4 
@-(R4),a(R3)+  ;0EST DATA=000600 

;ERROR! MOV DOES AFFECT C BIT IN PSW 
;CHECK DEST DATA 

;ERROR! INCORRECT RESULT 
;POINT RY BACK TO EVEN BYTE 

;ERROR! INCORRECT DEST DATA AFTER BISB 
@-(R4) , 9-(R3) 
9-(R4)a-(R3) 
3(R4Y) 4) a(R3)4 
BIT83 
d-(R4) ,J(R3)+ 
+4 

Q(R4)+, g-(R3) 
CMPB3 
ORY) +, 9-(R3) 
+4 

; CHECK BINARY OPS USING ADDRESS MODE 6 
;RESERVE TWO LOCATIONS 
;RESERVED FOR SOURCE DATA 
;RESERVED FOR DESTINATION DATA 

;GET RELOCATION FACTOR AND USE AS AN 
; INDEX VALUE TO POINT TO DATA 
;PRESET DESTINATION DATA 

ROUTSINE PUT A 1 BIT INTO EVERY ) “THIS 
2) OoaTas) >OTHER BIT POSITION IN THE DEST- 

;INATION ADDRESS (SeSeS) 

1 
#S2SeS,DDATA(S) ;CHECK RESULT 
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2774 011376 001401 BEQ +4 
2775 011400 104400 HLT ERROR! INCORRECT RESULT 
e776 «O11NO2 Cleve 177777 011324 MOV 8-1, SDATA(2) 
2777 011410 O46 011326 011304 BIC DOATA(S), SOATA(2) ;SOURCE DATA=125252 
2778 011416 011304 011326 SIT SDATA(2) , DDATA(S) 
2779 «O1LYS4 OO1401 BEO +4 
2780 911426 104400 HLT “ERROR! BIT INST FAILED 
2781 011430 006365 011326 ASL ODATA(S) “ODATA=12525e 
e7Be O11434 C6265 O11324 011326 CMP SDATALE), poaTacs) 
2783 o1l44e OCi401 BEQ 

278S O1L448 104400 HLT “ERROR! CMP INST FAILED 
2786 O11446 000267 ccc 
2787 O114SO 066265 011324 011326 ADD SDATA(2) ,DDATAS) 
e788 011456 1G Bcc DDB 

011460 102091 BVC ADDS 
2790 O1146@ 10000! BPL +4 
2791 O11464 104400 ADDS: HLT 

He D1 1466 006362 011324 ASL SDATA(2) - SDATA=S2S24 
27H «G11472 1666S 011324 011326 SUB SDATA(2) ,DDATA(SS 
2795 O11S00 103401 BCS SUBS 
27% 011502 O01401 BE "4u 
ora? 911504 104400 SUBb: HLT 

2799 011506 1!2700 000377 MOVB 3377, RO -RO=177777 (MOVB “R EXTENDS SIGN) 
2800 011512 010062 011304 MOV RO. SbATA(2) 
280! O11536 Ole765 177777 011326 MOV 8-1 DOATA(S) 
e802 O11504 166500 011326 SUB DOA TACS) RO 
2803 011530 001401 BEQ 
2804 O11532 104400 HLT 
2805 011534 066265 11324 011326 1S: Aon SDATA‘2) ,DDATA(S) 
2806 O1!S4e 006362 011324 ast SDATA(e) 
2807 O11545 OO0Si62 611324 COM SDATA(2) 
2808 O115S2 036265 0113204 011326 BIT SDATA(2) ,DDATA(S) 
2809 O11560 00140! BEQ +4 
2810 O11562 104400 HLT 
2811 011564 GOS162 011324 COM SDATA(2) 
PBle O11E7 GebeeS 011324 2911326 CMP SDATA(2) ,DDATA(S) 
2813 011576 OO!4D! BEQ +4 
2814 011600 104400 HLT 
2215 Cil6Ge febe00 011324 CMP SDATA(2),RO 
2816 O11606 001352 BNE 1S 
817 011610 104000 SCOPE 

2319 sCHECK BINARY BYTE aos USING ADORESS MODE 6 
2820 “NOTE: SDATAB(2), AND DDATAR(4) REFERENCE EVEN BYTE OF SOURCE 8 DEST DATA 
2Be1 AND SOATAB(3), re ODATAB(S) FEFERENCE OOD BYTE OF SOURCE 8& DEST DATA 

oaS5 011612 013702 001004 MOV JeFACTOR,R2 GET INDEX VALUE 
28-4 011616 010204 MOV Re, RY "Ro FOR SOURCE EVEN BYTE INDEX R4Y FOR 
2825 O1ibed 010403 MOV R43 =NEST OOD BYTE, Ra FOR SOURCE EVEN 
2826 O11 005203 INC R32’ “AND RS FOR DEST ODD BYTE 
2827 Oll6e4% 010305 MOV R3,RS 
2828 Ollbe6 000261 SEC T CARRY 
2829 O:1630 Ole7be 125252 011754 MOV 8125252, sparaaieine 
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2830 011636 112763 177125 011754 MUVB «#177125, SDATAB(3) -SOURCE DATA = 052652 
2931 11644 016264 011754 011756 MOV SDATAB( 2). DOATAB(Y) 
283a2 O116S2 OS52e764 125125 611756 BIS 8125125, DDATAB(Y) “DEST DATA = 177777 
2833 O11660 136263 011754 011754 BITB  SDATAB(2), SDATHB(3) 
2334 O11Eb8 001401 BEQ +4 
2835 O11670 104400 BITB6: HLT 

ae 011872 146264 011754 011756 BICB  SDATAB(2), DOATAB(Y) 
28398 011700 10340! 8CS +4 
2839 O11702 104400 HLT -ERROR MOV,BIS,BIT;BIC DO NOT AFFECT ’C’ 
2840 011704 106364 011754 011756 CMPB —- SDATAB( 3) ,oDATABLY) 
2841 O11712 OO1491 BEQ "+4 
seve 011714 104400 HLT 

2844 O11716 146365 011754 011756 BICB  SDATAB(3),DDATAB(S) 
CBYS 011724 126265 O11754 011756 CMPB ©: SOATAB(2) /DDATAB(S) 
B46 011732 OO1sC1 BEG +4 
2847 011734 104400 HLT 

Ea 01173 136564 011756 011756 BITS  GDATAB(S),DDATABLY) 
eeso O11744 001491 BEQ +4 
2851 011746 104400 HLT 
28S2 011750 104000 SCOPE 

oeee = 011752 OO00495 UB? RESERVE TWO WORDS 
2855 011754 Oo0000 SDATAB: .WORD 0 "RESERVED FOR SOURCE DATA 
bse 011756 oc0000 ODATAB: WORD O “RESERVED FOR DEST DATA 

2858 CHECK BINARY WORD OPS USING ADDRESS MODE 7 
2859 *RE=ADDRESS OF SOURCE DATA, AND R3= ADDRESS OF DEST DATA 
2860 011760 000000 GBIN7: .WORD O -CONTAINS RODRESS OF SOURCE DATA 
286! 011762 00000 DBIN7: :WORD O “CONTAINS ADDRESS OF DEST DATA 
2862 011764 000000 “WORD 0 :CONTAINS SOURCE DATA 
ore 011766 00000 ‘WORD O “CONTAINS DEST DATA 
c 

2865 011770 010700 UB7: MOV PC RO 
2866 011772 Oc4O40 CMP - (RO), -(RO) 
2867 011774 010002 MOV RO, R2 
2868 011776 Octede CMP -(R2) .-(R2) 
28639 012000 O1001e MOV RO, (Re) 
2870 Ole002e 010e03 MOV R2°R3 
2871 Ole004 Ge4043 CMP -(RO) -(R3) 
287e 012006 010013 MOV RO, (R3) 

oe 012010 000261 SEC 
2875 Ole0l2 Ole777 109000 177740 MOV 8100000,9SBIN7? ;SOURCE DATA = 100000 
2876 OledeD 017777 177734 177734 MOV QSBIN7,eDBIN? ;0€ST DATA = 100000 
2877 Ole0eb 103001 BCC MOV? 
2878 O1e030 100401 BMI +4 
2879 Ole032 104400 MOV7: HLT 
2880 012094 006377 17772? ASL 3081N7 DEST DATA = 000000 
2881 O12040 102001 BYC +4 
2B82 Oloo42 OO0140! BEQ “oy 
88 Oleo44 104400 HLT 

2885 012046 027777 177706 177706 CMP 3SBIN7,2OBIN? _; (R2)=100000, (R3)=000000 
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012054 103402 Bus CMP? 
2887 012056 10240! BVS CMP? 
2888 012060 10040! BMT +4 
oe Ole06e 104400 CMP?; HLT 

2891 012064 167777 177670 177670 SUB QSBIN7,a0BIN? _; ‘Re)=100000, (R3)=100000 
eB9e Ole07e 103003 BCC SU87 
egs3 Ole074 102002 BVC SUB7 
2804 Ol ONO! EQ SU87 
oy9S 012100 10040! NI +4 
o 3 Oleide 04400 SUB7: HLT 

2898 O12104 006277 177650 ASR 3SBIN? (R2)=140G00 
2899 Giglio 067777 177644 177644 ADD JSBIN7,QDBIN7 : (Re}=140000, (R3)=040000 
2900 Olell6 103003 BCC ADD? 
2301 Oleled 102002 VC ADD? 
2902 Olel22 OO14O! BEQ ADD? 
23903 Oleic4Y 100001 BPL +4 
etal Olele6 104400 ADD?: HLT 

2306 012130 047777 177624 177624 BIC QSBIN7, 9DBIN7 __; (R2)=140000, (R3)=000000 
2907 012136 001491 BEQ +4 
2908 Ole140 104400 HLT 

seta 012142 057777 177612 1776le BIS QSBIN7,QDBIN7 _; (Re) =140000, (R3)=140000 
2911 O12150 100401 BMT +4 
e312 Ol21Se 104400 HLT 

2914 912154 027777 177600 177600 CMP 3SBIN?, DEIN? 
2915 Olelbe o01401 8EO +4 
2916 Olol64 104400 HLT 
e317 012166 104000 SCOPE 

2919 -SOME MISCELLANEOUS OPERATION INVOLVING THE PC 
2320 : NOTE: NONE OF THESE OPERATIONS SHOULD AFFECT THE FC 
2921 012170 oosc00 CLR RO 
2922 012172 005067 000072 CLR 1$ 
2323 010176 010707 MOV PC, PC 
2904 012200 120707 CMPB 0s PC PC 
2925 Olecte 030707 B1T PC’ PC 
2906 Ol2°04 060007 ADD RO;PC 
2327 012206 105707 STB PC 

5a58 Bisse Beine? Ce Ray pc 
2930 Ol2014 131007 BITB = (RO) ‘Pc 
2931 Ol2216 000000 ADD #0, Pt 
2932 Ole222 023707 001004 CMP DFACTOR, PC 
2935 Olecch 133707 001004 BITB a*FACTOR,PC 
2934 Oleese 000c4) NOP 
2935 ; THE NEXT TWO INSTRUCTION CAUSE THE PROGRAM TO JUMP TO THE UNRELOCATED 
2936 >CODE AND TO RETURN ON THE FOLLOWING INST (IF THE CODE IS RELOCATED) 
2937 012234 163707 001004 SUB JeF ACTOR, PC - JUMPS TO UNRELOCATED CODE 
2938 012240 063707 001004 ADD DFACTOR, PC : RETURNS 
2939 Oleo44 24 NOP 
2340 Olec46 Oe460 CMP -(SP),PC 
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e941 012250 07 BiTB  (SP)+,PC 
eH? Cleese As 67 oodo1e2 CMP 13,PC 

sal Glee fray uae va 
Sac Bisse rsa BA +4 *BRANCH OVER 1S 
2946 012270 1S: 
en? 012272 104000 SCOPE 

e349 012274 010702 MOV PC.R2 
2950 012276 702 oo0cie ADD #12, Re 
2%1 Oles0e 012707 O0113e2 MOV 8RELOC,PC :GO RELOCATE PROGRAM CODE 
2952 012306 O00240 NOP “PROGRAM RETURNS HERE+2 
e353 sLILIZIILIL211 LAST AODRESS OF CODE TO BE RELOCATED 11111111111 

2955 
2956 jeeee2ze22e22e FIRST ADDRESS TO BE RELOCATED 2222220222 
2957 012310 010700 REL2: PC RO -GET PC 
2958 Ole3le 005740 (RO) "RO CONTAINS THE ADDRESS OF REL2 
2959 012314 0!0037 001010 MOV RO, JeFRSTAD : SAVE 
2960 012300 010700 MOV PC, RO GET CURRENT PC 
2%! Olesee 162700 012322 SUB ‘RO >SUBTRACT RELOCATION FACTOR 
2%2 012306 010037 001004 MOV RO’ JSFACTOR “SAVE RELOCATION FACT OR 
2%3 Ole332 010701 MOV PC’RI SET NEW SCOPE PTR 
2964 “CHECK BINARY BYTE OPS USING ADDRESS MODE 
295 012334 000406 BR BINS? "RESERVES SPACE FOR ADDRESSES & DATA 
2% 012336 000000 SBINB7: .WORD O *CONTAINS ADDRESS OF SOURCE EVEN BYTE 
297 012340 000000 “WORD 0 “CONTAINS ADDRESS OF SOURCE O00 BYTE 
2%8 Oles42e ooc0on “WORD O *CONTAINS ADDRESS OF DEST EVEN BYTE 
2969 012344 000000 “WORD O “CONTAINS ADDRESS OF DEST ODD BYTE 
2970 01234 000000 DBINB7: .WORD O *CONTAINS SOURCE DATA 
2971 012350 000000 -WORD O “CONTAINS DEST DATA 

BG 012352 010700 BINB7: MOV PC, RO 
2374 012354 CMP = -(RO},-(RO) + =»; RO._ = ADORESS OF DEST DATA 
2975 012356 010060 177772 MOV RO, -6!RO) “LOAD ADDRES OF DEST EVEN BYTE DATA 
2976 Ol2362 010060 177774 MOV RO’ -4(RO) 
2977 Ole366 O0Se60 177774 INC -4{RQ) ;LOAD ADDRESS OF DEST ODD BYTE DATA 
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2978 012372 74 TST -(RO) *RO=ADDRESS OF SOURCE DATA 
79 18336 Bi 85e6 177770 MOV RO, -10(RO) “LOAD ACDRESS oF OURCE EVEN BYTE DATA 

2980 O1e400 19560 177772 MOV RO. -6(RQ) 
3381 g1e4o4 Oos260 177772 INC -61RO) “LOAD ADDRESS OF SOURCE ODD BYTE DATA 

2983 012410 coscoe CLR Re -SET INDEX REGISTERS 
e984 Olovle 91e703 ooccoe MOV #2,R3 - ISBINB7 (2) -aSBINB7(3) REFERENCE EVEN & 
98S Ole416 012704 177774 MOV #-4,R4 -000 BYTE SOURCE DATA; JDBINB7(4)-aDSINB7(5) 
o386 OleN22 01270S 177776 MOV #-2,R5 “REFERENCE DEST EVENS ODD BYTE DATA 

2988 
2989 012426 CLR (RO)+ sPRESET SOURCE DATA 
2990 012430 o0S010 CLR (RO) sPRESET DEST DATA 
2391 Giedse 013746 001004 MOV QSFACTOR,-(SP) ;GET RELOCATION FACTOR 
2992 012436 061602 ADD (SP), Re “AND ADD TO INDEX VALUES 
2993 012440 061603 ADD (SP) ,R3 
2994 Ole442 061604 ADD (SP) RY 
Bake 012444 ADD (5P)4+,R5 

2997 01244 112773 177777 012336 MOVB  &-1,aSBINB7(3) ;SRC DATA = 177400 
2998 012454 132772 000377 612336 BITB #377, aSBINB7(2) CHECK THAT EVEN BYTE WAS NOT AFFECTED 
2999 O1e462 O01401 8EQ +4 *BY MOVB INSTRUCTION 
3000 Ole464 104400 HLT 

3002 012466 157374 012336 012346 BISB  3SBINB7(3),3DBINB7(4) 
3003 O12474 105274 012346 INCB 9@DBINB7(4) sCHECK THAT BIS SET ALL BITS 
3004 012500 001401 BEQ +4 
3005 O12eS50e 1 HLT 

3007 O12S04 105375 012346 DECB aDBINB7(5) sDEST DATA = 177400 
3008 012510 o005274 012346 INC dOBINB7(4) “DEST DATA = 177401 
3009 012514 127375 012336 012346 CMPB ©: ASBINB7(3) , ADBINB7(5) 
3010 O12S2e2 OO0!401 BEQ +4 
31 012524 1 HLT 

3013 012526 147375 012336 012346 BICB § 3SBINB7(3), aDBINB7(S) 
2014 O12534 OO14O! BEQ 44 
3015 012536 1044C0 HLT 

3017 012540 105073 012336 CLRB8 —_gSBINB7(3) -SRC DATA = 000000 
3018 -THIS ROUTINE SETS ALL BITS IN THE SQURCE ODD BYTE BY BISING A BIT FROM 
3019 “THE DEST EVEN BYTE INTO THE SOURCE ODD BYTE 
3020 O12544 157473 01234 012336 6IS7: BISB  aDBINB7(4),aSBINB7(3) 
3021 012552 106174 O1e346 ROLB § dDBINB7(4) 
30e2 012556 103372 BCC 81S7 
3023 012560 022772 177400 012336 CMP #177400, SSBINB7 (2) sCHECK RESULT 
3024 Digsbs 001401 BEQ +4 
3025 0125 HLT 

3027 012572 000372 0123% SWAB aSBINB7(2) “SRC DATA = 000377 
308 G1eS76 112775 000200 012346 MOVB #200, @0BINB7(S) ;DEST DATA = 100000 

3030 012604 147572 012346 012336 BIC7: BICB a0BINB7(S),aSBINB7(2) 
3031 Oleble 106075 Ole3s46 RORB  @0BINB7(S) 
3032 012616 103372 BCC ? 0 BIC 
3033 Ol2620 005772 012336 TST aSBINB7 (2) 
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uss bleees 
3036 13658 
3037 
3038 Qlet3e 
3039 012636 
3040 012640 
3041 Oleb4e 
3042 Q1e64%4 
3043 012646 
3044 012650 
2O4S Ql2bSe 
3046 012660 
3047 012665 
3048 
3049 012674 
3050 012676 
3051 012700 

Z 30S2 Ole70e 
203 Qie704 
3054 012706 
3055 012710 
3056 Ole7le 
3057 Ole714 
3058 012716 
3059 012720 
3060 Ole7ee 
3061 Ql27e4 
3062 Ole7eb 
3063 012730 
3064 012732 
3065 012734 
3065 012736 
3067 012740 
3068 Ol274e 
3069 012744 
3070 Ol2e746 
2071 012750 
3072 Ole7Se 
3073 012754 
3074 012756 
3075 012760 
3076 Ole7be 
3077 012766 
3078 012770 
3079 012774 
3080 012776 
3081 
308e 013000 
3083 013004 
3084 013012 
3085 
3036 013014 
3087 013020 
3088 013026 
3083 013034 

001401 
104400 

ooc 

104000 

0c0001 

013000 9090004 
001004 o00004 
oos004 900010 

177775 

177773 

000002 
000017 000002 

000500 
000006 Og0004 
00001e 000020 

ORERR: 
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+4 

#1,Re2 sLOAD R2 WITH OOD # 
PC’R3 
+4 sRESERVE SPACE FOR A WORD 
0 “WILL CONTAIN AN ODD ADDRESS 
(R3)+ *STEP R3 TO POINT TO WORD ABOVE 
R3, (R3) 
(R3) “AND MAKE ODD 
#15. Q#ERRVEC SET ODD ADORESS & RESERVED INSTRUCTION 
JSFACTOR, J#ERRVEC 
DERRVEC, J#RESVEC -TO TRAP T9 1$ BELOW 

:SET ALL CC’S 
Re, (Re) 

Re, (Re) + 

-(R2) 

(Re) sNOTE: MAY BE RESERVED 

(Re) 

(R2)+,Re 

-(R2),Re 

a-(R2) ,Re 

d(R2)+ 

9(R3)+,R2 

O(R3)+ 

Q(R3)+ 

d-(R3> 

d.+1,Re 

a.-1 

es 

#2, (SP) sADJUST RETURN PC 
#17,2(SP) 3;SET CONDITION CODES ON RETURN 

#STKPTR, SP -RESET STACK PTR 
#ERRVECS2, QHERRVEC 
SRESVEC+2, JWRESVEC 
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3090 
3031 “CHECK JMP INSTRUCTIONS 

3093 013036 010700 MOV PC_RO 
3094 013040 062700 ocodle ADD #12,RO s SET ADRESS FOR JMP INST 
3095 013044 000277 scc -SET CC'S 
30% 613046 9d00110 IMP (RO) 
3097 013050 o0040e2 BR +6 
3098 0130S2 on02s0 CLN ;JMP INST JUMPS HERE 
3033 013054 006775 BR | 

2101 Ol 103003 BCC IMP} 
3102 013060 102002 QVC IMP] 
3103 01 001C01 BNE JMP] 
3104 013064 100001 BPL +4 
3108 013066 104400 JMP1: HLT sERROR! INCORRECT CC’S AFTER JMP 

3107 013070 ooso0e2 CLR Re ;SET INDICATOR 
3108 013072 010703 MOV PC,R3 
3109 013074 000401 BR +4 sRESERVE WORD FOR JMP ADORESS 
3110 013076 o00000 .WORD 0 “CONTAINS ADDRESS FOR JMP INST 
3111 013100 005723 TST (R3)+ 
gilg 131 19 MOV Rg, (83) 

113. 0131 1 MOV RO 
3114 013106 062713 oc000z2 ADD #22, (R3) ;(R3) IS JMP ADDRESS 
3115 013112 010300 MOV R3. AO 
3116 O13114 600133 JMP a(R3)+ » JUMP TO ADDRESS CONTAINED IN R3 
3117 013116 odo4de BR “46 
3118 013120 005102 COM R2 -COMPLEMENT INDICATOR 
3119 Olsle2 900775 R 4 
3120 0131e% 00S20 NC Re “CHECK INDICATOR 
3121 013126 OO1003 BNE JMP3 
3122 013130 005720 TST (RO)+ 
31e3 013132 620003 CMP RO,R3 sCHECK AUTO-INC R3 
3124 013134 001401 BEQ +4 
sie 013136 104400 JMP3: HLT 

3127 013140 oos002 CLR Re -SET INDICATOR 
3128 013142 010704 MOV PC, RY :SET UP JMP REGISTER 
312e9 013144 010400 ; MOV RY’ RO “SET UP CHECK REGISTER 
3130 013146 od0402e BR 1$ 
3131 013150 00516 COM R2 ;COMPLEMENT INDICATOR 
3132 013152 cod4 BR 2§ 
3133 013154 Oe24o4 1S: CMP (R4)+, (RY) + 

' 3134 013158 005724 TST (R4)+° sRY=JMP ADDRESS 
3135 013160 OO0144 JMP -(R4) “USE R4Y AS ADDRESS 
3136 013162 o0S202 2s: INC Re “CHECK INDICATOR 
3137 013164 001003 BNE JMPY 
3138 013166 O22020 CMP (RO)+, (RO)+ 

i 3138 013170 O20004 CMP RO, RY sCHECK AUTO-DEC RY 
| 3140 013172 001401 BEQ +4 
| 3141 013174 104400 JMPY: HLT 

i 3143 013176 010703 MOV PC,R3 
! §6©3144 013200 o00401 BR +4 sRESERVE WORD FOR JMP ADDRESS 
| 3145 013202 o00c00 1S: -WORD 0 “CONTAINS JUMP ADDRESS 
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3146 013204 005723 

14, Biase Beosts 
3149 013214 010309 
3150 013216 OO04ND2 
3151 013220 005102 
3152 Ol322¢2 90040! 
3153 013204 000153 
3154 Ol32e6 O0Se02 
3155 013030 001003 
3156 013232 005740 
2157 0132034 020003 
3158 013236 OO14D1 
3159 013240 104400 

3161 o13242 o00402 
3162 013044 005102 
3163 013046 o00402 
3164 013250 000167 
3165 013254 
3166 013256 OO140! 
3167 013260 104400 

3169 013262 012767 
3170 013270 063767 
3171 013276 oo04d2 
3172 013300 005102 
3173 013302 OOO0402 
3174 913304 000177 
3175 013310 
3176 013312 O0S20e 
3177 013314 OO140! 
3178 013316 104400 
3179 013320 104000 
3180 
3181 
3182 013322 013705 
3183 013326 Ol2702 
3184 013332 060502 
3185 013334 
3186 013336 2 
3187 013340 OO4Sl2 
3188 013342 005702 

| 3189 013344 001017 
| 3190 013346 023705 
1 3191 013352 001014 

3192 013354 14 
3193 013356 00020S 

| 3194 013360 103011 
| 3195 013362 102410 
' 3196 613364 001007 

3197 013366 100006 
3198 01337 S002 
3199 013372 012704 

| 3200 013376 O61694 
' 3201 013400 2040s 

000016 

177770 

013300 
001004 

ooo000 

001004 
013360 

001004 

013342 

000020 
o0001e 
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TST (R3)+ 
MOV R32 (R3) 
ADD #16, (R3)+ 
MOV RS, Ro sLOAD CHECK REGISTER 

23: COM 2 
BR 4§ 

33: JMP 3-(R3) JUMP TO 2$ VIA 1$ ABOVE 
4g: INC Re “CHECK INDICATOR 

BNE IMPS 
TST =(RO) 
CMP RO,R3 sCHECK AUTO-DEC R3 
BEG +4 

JMPS: HLT 

BR 2 
1S: COM Re COMPLEMENT INDICATOR 

BR 3$ 
23: IMP 1$ 
35: INC R2 

BEQ +4 
JMP6: HLT 

MOV #175 “SET UP JMP ADDRESS 
ADD JeFACTOR, 7 ‘ADD RELOCATION FACTOR 
BR 23 7GO TO IMP. 97S INST 

1S: COM Re “COMPLEMENT INDICATOR 
BR 3$ GO TO CHECK ROUTINE 

23: JMP a7S ;JMP TO 1$ ABOVE VIA 7% 
7§: .WORD 0 ‘CONTAINS JMP ADDRESS 
33: INC Re :CHECK INDICATOR 

BE +4 
JMP7: HLT 

SCOPE 

j CHECK JSR INSTRUCTIONS 
JSRTST a4 pACT TOR, RS GET RELOCATION FACTOR 

toy “FORM DEST ADRS 
ADD Re Ree "ADD RELOCATION FACTOR 
sc¢ *PRESET CC’S 

JSR RS, (R2) :G0 TO 3$ VIA Re 
1S: TST R2 *CHECK INDICATOR 

BNE JSR1 Re SHOULD=0 
CHP SHEACTOR, RS :CHECK THAT RTS RS RESTORED RS 

BR JSRIA sEXIT TO SCOPE 
2$: RTS RS “RETURN FROM SUBROUTINE 
38: Bcc JSR1 *CHECK THAT JSR DID NOT 

BVS JSR1 
BNE JSR1 sAFFECT CC'S 
BPL JSR1 
CLR R2 “CLEAR INDICATOR 
MOV #1$.R4 GET UNRELOCATED RETURN ADDRESS 
AOD (SP) RY ADD RELOCATION FACTOR (OLD RS) 
CMP RY, RS “CHECK THAT OLD RS WAS PLACED ON THE 
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3202 013402 001765 BEQ 2s sSTACK 8 THAT NEW RS CONTAINS RETURN PC 
3203 O13404 104400 JSRI: HLT ERROR! ABOVE 

3205 013406 013704 001004 JSRIA: MOV JSFACTOR, RY -GET RELOCATION FACTOR 
3206 O134%1le2 Oo0S000 CLR RO >SET INDICATOR 
3207 O134149 O12705 013434 MOV #1$,R5 
3208 013420 960405 ADD RY, RS -SET UP JSR DEFERRED ADRS 
3209 Ni34e2 O10s02 MOV RS Re 
3210 013424 012715 013452 MOV #5$, (RS) 
3e!1 013430 060415 ADD =—s_ RH, ERS) ;(RS)=DEST ADRS 
3212 013432 OOO4O! BR 25 *RESERVE WORD FOR ADDRESS 
2213 013434 oc0000 1$: .WORD OG *CONTAINS DEST ADRS FOR JSR 
3214 013436 OO4N3S 25: JSR RY, J(RS)+ -JSR TO 5$ VIA 1$ ABOVE 
3215 O13440 oOcS200 38: INC RO *CHECK INDICATOR 
3216 013442 001013 BNE JSR3 
3017 O13444 OO0413 BR JSR3A 
3218 013446 005100 4g: COM RO -COMPLEMENT INDICATOR 
3219 O134SO O00204 RTS 4 “RETURN FROM SUBROUTINE 
3220 013452 012703 013440 S$: MOV #3$,R3 GET UNRELOCATED RETURN ADDRESS 
3221 O13456 061603 ADD (SP3.R3 "ADD RELOCATION FACTOR (OLD R4) 
3222 013460 O20403 CMP RY R3 
3223 013462 001003 BNE ISR3 
3224 013464 005722 TST (Re)+ 
3225 013466 020205 CMP R2,R5 -CHECK AUTO-INC RS 
3226 013470 001766 BEQ 4§ -GO TO RTS 
3207 013472 104400 JSR3: HLT ERROR ABOVE 

3209 013474 013704 OO1004 JSR3A: MOV JeFACTOR, RY 
3230 013500 O1040S MOV RY, RS 
3231 013502 010763 MOV PC; R3 
3232 013504 00040! BR 2S 
3233 013506 o0040S 13: BR 4g 
3234 013510 022323 23: CMP (R3)+, (R3)+ 
3203S 013512 000277 scc 
3236 013514 OO4443 JSR RY, -(R3) G0 TO 2% 
3237 013516 104400 3S: HLT 
3238 013520 000414 BR JSRYA 
3239 013522 103012 4g: Bcc JSR4 
3240 013524 102011 BVC JSRY 
3241 013526 OO1010 BNE JSRY 
3242 013530 100007 BPL JSRY 
3243 013532 Ol2e702 013516 MOV #3$,R2 -GET UNRELOCATED RETURN ADDRESS 
3244 013536 061602 ADD (SP), Re "ADD RELOCATION FACTOR (OLD RY) 
3e4S 013540 O20204 CMP R2.R4 “CHECK THAT CALCULATED RETURN 
32046 013542 001002 BNE JSRY 7PC = NEW RY 
3247 O13544 005724 TST (R4)+ 
3248 013546 000204 RTS RY 
3249 01 104400 JSR4: HLT 
3250 
3251 
3252 013552 COO40! JSRYA: BR 2s 
3253 013554 OO040S 15: BR 3$ 
3254 013556 010700 25: MOV PC, RO 
3255 013560 004767 177770 JSR PC'I$ 
3256 013564 100407 BMI JSREA 



013570 
013572 

022020 
020016 

104000 

012737 

00Ce42 

013640 
001004 

177776 

o0002e 
000022 

000030 
013740 
001004 

177776 

o00020 
000020 

000022 

000020 

000030 
000030 

000032 
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38: CMP (80) (RO)+ 
CMP (SP) CHECK THAT RETURN ADDRESS IS ON THE 
BEQ Ree : STACK 
HLT 
SEN sSET N 
RTS PC 

JSREA: SCOPE 

CHECK IOT TRAP (AND ROLB/ASLB) 
MOV #I0T1, JSIOTVEC 
a0 JaF ACTOR, J#10% VEC :800 RELOCATION FACTOR 

MOV DePSW, ASIOTVEC+2 *RETAIN CURRENT PSW ON TRAP 
CLR RO :PRESET RO 
IOT 
BR I0TIA 

I0Tl1: ROLB RO sROTATE RO 
BvC 2 sUNTIL V SETS (RO=200) 

IOTIA: ASLB RO ;SHIFT SHOULD SET CARRY 
BCC 10T1B 
BVC I0T1B 
BNE 10T1B 
Ist RO, RO SHOULD =0 

JOTIB: HLT -ERROR! ROL/ASL FAILED. TO SET CC’S PROPERLY 
MOV #IOTVEC+2, JRIOTVEC “RESTORE IOT TRAP 
CLR aHIOTVECt+2 :VECTOR 

;CHECK EMT TRAP SEQUENCE 
MOV 

EMT1: 

BeEMTVEC,-(SP) ;SAVE SCOPE PTR 
MOV WEMT] OMEMTVEC =SET EMT TRAP VECTOR 
ADD JaFACTOR, JsENTVEC sADD RELOCATION FACTOR 
SEV ;SE 
MOY cect tPsh , OHEMTVEC+2° ;RETAIN CURRENT PSW ON TRAP 
+SEZ! 

T ; TRAP TO eMtd 
BEQ EMTIC :GO TO ENTIC 
HLT : ERROR! INCORRECT CC’S ERE SET ON RETURN 
BVC EMT18 :*V? SHOULD'VE SET ONE“, TRAP 
COMB = RO :RO=000377, CC’S=1001 
ADCB RO :RO=000000,CC’S=0101 
RORB RO :RO=000200,CC’S=1010 
BYC EMT1B 
he EMTIB 

NEGB RO ;RO=000200,CC’S=1010 
BYC EMT1B 
BPL EMT1B 
CLV sCLEAR *y? 
SEC AND SET °C’ 
DECB RO ‘RO 000177,CC’S=0011 
BVC EMT1B 
BMI EMTIB 
CLV ;CLEAR ’V’ 
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3314 014000 105200 INCB RO -RO=00020C,C6'S=1011 
3315 O14002 103006 Bcc EMTIB 
33:6 O14004 192005 BVC ENTIB 
3317 014006 00008 BPL EMTIB 
3318 614010 OO0c42 CLV “CLEAR "Vv" 
3319 Ol4012 106200 ASRB RO :SHIFT RO UNTIL ’V’ CLEARS 
3320 O14014 102776 BVS 2 
3321 014016 OOO4O!1 BR +4 
3322 014020 104400 EMTIB: HLT ERROR! 
33523 014022 oc0002 RTI EXIT WITH RO=009377 
3304 O14004% 105500 EMTIC: ADCB RO *RO=000000 
2305 O14025 103003 SCC ENTID 
3326 014030 O0i002 BNE EMT10 
3327 014032 005700 TST RO 
3328 O140394 001401 BEQ +4 
33209 O14036 104400 EMTID: HLT 
3330 O14040 012637 000030 MOV (SP)+, Q8EMTVEC ;RESTCRE SCOPE PTR 
3331 014044 005037 000032 CLR DBEMTVECH2 
3332 014050 104000 SCOPE 

33 3 :CHECK TRAP INSTRUCTION TRAP SEQUENCE 
3335 900004 KLT=IOT . INE HLT 

0140S2 613737 900034 oocdeo MON’ QaTRAPVEC, DSIOTVEC “SET IOT (HLT) TRAP VECTOR 
33 014060 012727 014126 OO0034 MOV STRAP] aJstRAPVEC >SET TRAP VECTOR 
3338 O140S6 063737 O01004% 900034 ADD BBS ACTOR, asTRAPVEC 3AOD RELOCATION FACTOR 
3339 O14074 000270 SEN -SET 
3340 014076 013737 177776 000036 MOV DePSW, IeTRAPVEC+E -RETAIN CURRENT PSW ON TRAP 
3341 O14104 O00cbl SEC “SET CARRY 
3342 914105 110700 MOVB PC, RO 
3343 O14110 OO0c64 SEZ -SET 2 BIT 
3344 O14112 104400 TRAP “TRAP TO TRAPI 
3345 O14114 103401 1S: BCS +4 
3346 014116 O00004 HLT 
3347 014120 OO1401 BEG +4 
3348 014122 OO0004 HLT 
3349 014124 O004ie2 BR TRAPIC _ 
2350 014126 100401 TRAPL: BMI +4 NW BIT GOT SET ON TSAP 
3361 014130 000004 HLT 
3352 014132 062700 coo0o4 ROO 84, RO 
3353 014136 120016 CMPB saRO. (SP) -CHECK LOW BYTE OF RETURIY PC ON 
3354 O14140 OOL40! BEG 44 STACK 
3355 014142 OOO004 HLT 
3355 O14I44 124646 CMPB 0 -( SP), -(SP) 
3357 014146 022626 BIT (SP)4! (SP)4 
see 014150 ATI ;RETURN TO INST FOLLOWING TRAP (1$) 

3360 914152 013737 000020 000934 TRAPIC: MoV ISIOTVES, ASTRAPVEC RESTORE TRAP (HLT) TRAP VECTOR 
3%1 014160 Ole? 37 000200 000036 MOV #PRTYY DRTRAPVEC+O 
3%2 014166 012737 OO00d2e2 000020 MOV slOTVEC+2 aBIOTVEC 
3363 O14174 005037 00022 CLR JRIOTVEC+2 
3364 014200 C4000 SCOPE 
3365 104400 HLT=TRAP RESTORE HLT TO A TRAP INST 

ye: 014202 010702 MOV PC, R2 
3368 014204 O62702 00012 RDO #12, Re 
3%9 014210 612707 001132 MOV #RELOC,PC GO RELOCATE PROGRAM CODE 
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3370 014214 900240 ROGRAM RETURNS HERE+2 
371 2222222020202 LAST ADDRESS OF che TO BE RELOCATED s222ze22222 

¢ 

3373 014216 C1070: MOV PC,RI -SET SCOPE PTR 

3375 THE PEO ROUTINE ASCERTAINS WHICH CP 8 CP OPTIONS THE PROGRAM IS RUN- 
3376 G ON AND SETS aN INDICATOR IN OPT.CP ACCORDINGLY. 
3377 014220 005767 164554 inet. TST ICNT i CHECK IF PASS O 
3378 014204 001036 BNE REL3 NOT EXECUTE ROUTINE IF NOT PASS O 
3379 914226 Ol2737 o00002 coco MOV GRTI, QNERRVEC+2 oer NO ERROR TRAP TO RETURN 

014234 012700 000003 MOV 03,R0 
2381 O14240 000261 SEC 

014242 005737 177772 TST asPIRO -RO=3 IF 11/4S 
14 O0SE00 SBC RO "ROse IF 11740 

3384 1 09026 1 SEC 
3385 O142S2 105737 177777 TSTB 40s sPSw+1 sRO=1 IF 11/20 
3385 O142S6 005600 SBC RO 
3387 014260 005037 i77700 CLR 98177700 -RO=0 IF 11/05 
3388 014264 006300 ASL RG :SHIFT INDICATOR 
3389 014265 010027 MOV RO, (PC)+ igeT CP INDICATOR 
3390 014270 oco00do OPT.CP: .wORD 0 CONTAINS OPTION 8 CP INDICATORS 
3331 -EVEN BYTE: 011/05, 2=11/20 4211/40, 6211/45 
3392 :000 BYTE: 200=ME Oaete 4211/45 FLOATING POINT 
3293 014272 005027 Q000N% 3S: eLR DBERRVECSO mers tORe ere on TRAP TO HALT ON TRAP 

+ 338 014276 005037 000012 CLR aSRESVEC+2 

| Se 014302 126727 177762 O00004 cree OPT.CP, a -BRANCH IF 11/05 OR 11/20 

2g 3 014312 767 164714 JSR PC, PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS 
3399 014316 016677 ILLTEST 

| 3400 014320 
340} 

| 2a 
1 3404 3333333333333 FIRST ADDRESS TO BE RELOCATED 333333333 
| 3405 014372 010700 RE MOVs PC RO ;GET PC 

2406 014324 TST -(R0) *RO CONTAINS THE ADDRESS OF REL3 
_ SO? 014325 O01 001010 NOV RO, aSFRSTAD : SAVE 

3408 014332 010700 MOV PC; RO GET CURRENT PC 
W409 914334 162700 014334 SUB #.;RO :SUSTRACT RELOCATION FACTOR 
3410 014340 010037 001004 MOV RO; dSF ACTOR : SAVE RELOCATION FACTOR 
Ee O14344 010701 MOV PC;R1 >SET NEW SCOPE P 

13 i CHECK STACK OVERFLOW 
3414 014946 013767 177776 000306 OVFLW: MOV aePSu, 7S ; SAVE STATUS IN 7§ BELOW 
3415 014354 005037 177776 CLR asPSw iB KERNEL MODE 
W16 014360 O107%6 MOV PC ~(SP) CURRENT PC ONTO STACK 
3417 014362 062716 000136 ROO se$-.. (SP) ORM AOORESS OF 2$ BELOW 
3418 014366 O11637 O00004 MOV (SP) oak sERRVEC T ERROR 
3419 014372 012737 O0O340 000006 MOV 8340, dsERRVEC+2 SE toerTy’ (ove 7 ON TRAP 

| 3420 OJ4400 062716 000074 ADO #41$-2$ (SP) | :FORM ADDRESS OF 4I§ BELOW 
32] O1440H 91 000020 MOV (SP)+, JkIOTVEC :SET IOT TRAP VECTOR TO 41S 
3422 O14410 O1e746 O00340 MOV 340, -(SP) 

23 O1M414 O11 oo0022 MOV (SPi Q8IOTVEC+2 ;SET PRIORITY LEVEL 7 ON IOT TRAP 
014420 O01 MOV pc,-{SP) "PUSH CURRENT PC ONTO THE STAK 

Mes Ol4422 062716 000006 ADD #6, (SP) "ADD OFFSET TO INST FOLLOWING RTI 
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RII -SET PRIORITY LEVEL 7,CLEAR 'T’ BIT 
"AND EXECUTE FOLLOWING INST NEXT 

MOV $376,R3 
MOV R3, (A3) ;LOAD 376 INTO ADDRESS 376 
MOV R3'SP :SET STACK PTR AT BOUNDARY 

; THE BEL OM INSTRUCTIONS SHOULD NOT CAUSE AN OVERFLOW TRAP 
; BECAUSE TST IS A NON MODIFYING INS™ 

CMP (SP), -2(SP) 759 IS COMPARE 
614270 CMPB 4 s«ws2, JROPT.CP -CHECK IF 11/20 OR 11/0S 

BLT 10$ “BRANCH IF 11/40 OR 1174S 
BEQ iis “BRANCH IF 11/20 

000144 HOV als, ,518 > CHANGE cheb WORD IN SIS IF 11/05 

000134 11S: HOV 134, 518 sCHANGE CHECK WORD IN SIS IF 11/20 

128: MOV (SP)+,a-(SP)  ;BECRUSE OF ADDRESS MODE 5 
31S -(SP)'Q(SP) ‘BECAUSE OF ADDRESS MODE 7 

10S: CLR 4(SP)’ BECAUSE DEST RODRESS IS > 376 
BIS B(5P),3(SP)+  SBRCAUSE OF ADDRESS MODE 3 
BR 3$ *PRANCH OVER NON KERNEL MODE TESTS 

“ERROR SERVICE ROUTINE 
2s: MOV (SP)+, R90 ;SAVE PC OF INSTRUCTION THAT TRAPPED 

MOV (§P)+'R2 SAVE PS 
MOV eSTKPTR, SP SET STACK PTR 
HLT "ERROR! AN INSTRUCTION THAT WAS NOT 

:SUPPESED TO TRAP TRAPPED 
sR CONTAINS PC, R2 CONTAINS PSW 

BR eS XIT TEST 
“THE BELOW INSTRUCTIONS WILL caute A STACK OVERFLOW 
ASTACK PTR IS AT 376 

cooco4 4§: ADD vases, SeERRVEC ;SET ERROR VECTOR TO 4S 
MOV R3, SP *SET STACK PTR AT 376 
MOV #1;Re2 
CLR RO 
CLR (SP) -SETS BIT 0 IN RO 
ASL R2 > SHIFT INDICATOR BIT 
INCB (SP) + :SETS BIT 1 IN RO 
ASL R2 

PC, -(SP) -SETS BIT 2 IN RO 
ASL Re 
10T sSETS BIT 3 IN RO 
ASL Re 
ISR PC 40S ;SETS BIT 4 IN RO 
ASL Ro NOTE: 11/05 WITHOUT ECO # KD11A-0000S 

“DOES NOT SET BIT 
BIS SP, -2(SP) SETS BIT § IN RD 
BR ss 

“PROGRAM WILL TRAP HERE ON (VERFLOW TRAP 
ds; BIS Re, RO ;SET APPROPRIATE BIT IN RO 

“RETURN FROM TRAP 

40S: RTS PC 
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382 
3483 014614 012737 O00022 o00020 41$: Mov BIOTVEC+2, JBIOTVEC 
Ea 014622 o000de2 RTI 

3486 -CHECK THAT ABOVE INSRUCT IONS OID TRAP 
3487 O1NEa4 012706 000500 és: MOV SSTKPTR. SP -SET STACK PTR 
3488 01 922700 SO$: CMP (BC) e, Ta “EACH INSTRUCTION SET A BIT IN RO 
3489 014632 000000 S18: WORD O ; CONTA NS CHECK WORD 
3490 ot 0} BEQ 6$ "RO= 77 IF 40 OR 45,14 IF 05,34 IF 20 
3491 O 105737 014270 TSTB 3s QNOPT.CP ‘CHECK IF 11 1/05, 
392 «OlN642 001 BNE 238 ‘BRANCH IF NOT AN 11/05 
2493 014644 Dee 000034 CMP 834,RO ‘USE ECO KOT yA-OoOoS CHECK WOPD 
3494 014650 OO14O1 BE 6$ 
HS 014652 104400 S2$: HLT 

Az EXT ROUTINE 
O146S¥ 012706 000600 6§: MOV 8KPTR, SP ;SET KERNEL STACK PTR 

3459 014650 012746 MOV (PC) +, =(SP) ; PUSH OLC PSW ONTO STACK 
3500 014662 go9900 7§: .WORD 0 “CONTAINS SAVED PSW 
3501 O14664 Oi MOV PC, -(SP) “BUSH CURRENT PC ONTO STACK 
3502 O14666 062716 o000006 ADD 86; (SP) “ADD OFFSET 
3503 014672 oco0de RTI 
3504 014674 O12706 000500 MOV #STKPTR, SP -SET STACK PTR 
350S 014700 Ole737 000006 o00004 MOV SERRVECS2, A8ERRVEC 
3506 014706 104000 SCOPE 

3508 i cHECK THAT ALL RESERVED INSTRUCTIONS TRAP (TO LOCATION 10) 
3509 014710 012737 OO0O02 001114 RESTRP: MOV ae, SaSCOPED sLIMIT TO TWO ITERATIONS 
3510 O14716 010701 MOV RI “SET SCOPE POINTER 
3511 014720 012702 015040 MOV nce Re GET ADDRESS OR RESERVED INSTRUCTION TABLE 
le O74 001004 ADD JeF ACTOR, RE 
3513 019730 122737 OCOO0ON 014270 CMPB sa. @ROPT-CP sADJUST TABLE ADDRESS IF 11/20, 11/05 
Ett 14 pose BLE 11$ iS$= 11/45 11/40 TABLE, 6$=11/0s 

3 tara OOOO4O 014271 11S are neS-55,82 CP+1 11720 ev 128 HAs F POINT IS AVAIL. ‘ bd + 

! $15 14752 ytae ag cae CHECK IF NOT Bt ek 

Sig OLYED Opera? Brsole 90010 coy (aug oR SvEC SET ThOLe TERMINATOR AT croup , 
S20 O14 pete 1004 nesta ROD ae ge OR gate vet 
3621 014774 012203 1S: MOV tR2)e R3’ GET FIRST RESERVED INSTRUCTION 
%eo 014776 OOL4S4 BEQ 7§ ig. TERMINATES THE TABLE 
3523 615000 Died HOV (Re)# Re ET T Last RESERVED INSTRUCTION IN GROUP 

| 325¢ Blech RAEN ct a on De FRINS RESERYED TRG RUCT ION 
3526 015006 104400 HLT “ERROR! INSTRUCTION IN R3 
327 O1S010 104400 HLT :(2§) ABOVE FAILED TO CAUSE A 
eg 015012 104400 HLT *RESERVED INSTRUCTION TRAP 
3529 015014 OO040S BR 41§ 

{ 3530 015016 012716 015030 4§: MOV 841, (SP) ;ADJUST RETURN PC 
( 3531 015002 063716 O01004 ADD asFACTOR, (SP)  :T0 RETURN To 41$ 

3532 015006 o00002 RTI ; RETURN TO 41S 
; 3833 015030 020304 41S: CHP R3,R4 HAS GROUP OF RESERVED INSTRUCTIONS 
| 3534 015932 001760 BEO 1$ t aFEN EXECUTED 
, 3635 015034 005203 INC A HINCRENENT THIS RESERVED INSTRUCTION 

3536 015036 000761 R ONE AND EXECU B es TQ_NEXT UTE 
; TABLE OF 11740,11/4S RESERVED INSTRUCTIONS (O TERMINATES THE TABLE) 
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3538 O1S040 000007 S$: ? GROUP 1 
3033 015042 000077 27  epoue , 

4) Bleete 888539 53 jGROY 
3542 o01S¢S0 007000 7000 “GROUP 3 
3843 0150S2 007777 2777 : 8 
3544 O1S054 975040 75040 GROUP 4 
3545 015056 076777 76777 : 8 

3546 015060 106400 106400 GROUP S 
3547 015062 106477 106477 : 8 
3548 015064 106700 106700 ‘GROUP 6 
2549 015065 107777 107777 ; 
36580 015070 170000 So$: 170000 ;GROUP 7 FLOATING POINT 
35) b1507e 7°77 47777 INSTRUCTIONS 
sb l §00000 ' TERMINATES THE “ABLE 

3554 -TABLE OF 11/0S, 11/20 RESERVED INSTRUCTIONS (O TERMINATES THE TABLE) 
3655 015076 900006 6S: 6 GROUP 1 
3656 015100 000077 77 oS 
3557 015102 o00c10 210 “GROUP 2 
3558 015104 000237 237 : 
3559 015106 006400 6400 GROUP 3 
3560 915110 007777 7777 7 8 3 
3861 015112 o70000 70000 GROUP 4 
362 015114 077777 27777 oo” 
3563 O15116 106400 106400 GROUP 5 
3564 015120 107777 107777 5 en 
365 O15le2 170000 170000 ;GROUP 6 
3566 915124 177777 177777 
$567 015126 000000 0 'O TERMINATES THE TABLE 
3568 015130 012737 000012 O00010 7S: MOV SRESVEC+2, JSRESVEC RESTORE RESERVED TRAP TO HALT AT 12 
3563 015135 104000 SCOPE 

3571 j CHECK THAT ALL BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AND 

3573 015140 013767 177776 000152 chen MOV JsPSH, 3S -SAVE STATUS 
3574 015146 005037 177776 CLR FSi *CLEAR MODE BITS IN PSW 
3675 015152 O0SO46 CLR -(SP) * ROUT INE TO CLEAR 
3576 O15154 010746 MOV PC, -(SP) “STATUS WORD ( 
3577 615156 062716 000006 ADD #6; (SP) 
78 015162 o000d2 RTI CLEAR PSW 8 EXECUTE FOLLOWING INST 

3580 O15164 01374 cOcols MOV OeTBITVEC+2, -(SP) 
3581 015170 012704 177776 MOV PS, RY sLOAD ADDRESS OF PSW INTO RY 
3582 015174 CLN 
3583 015176 005714 TST (RY) “CHECK THAT PSW WAS CLEARED 
3584 015200 001401 BEQ +4 
385 015202 104400 HLT s ERROR! PSH FAILED TO CLEAR 
a 015204 13700 014270 MOVB  9@ROPT.CP,RO GET CP TYPE 

15210 016000 016636 MOV PSWBIT(O},RO  ;GET BIT MASK FOR TEST RO=THOSE BITS IN 
3588 *THE PSW WHICH CAN BE SET/CLEARED. 
3689 015214 014270 TST aeOPT.cP ‘CHECK IF MEM MGMT IS AVAILABLE 
3590 015220 1 PL 10$ "BRANCH IF NOT AVAILABLE 
3691 015222 052700 170000 BIS #170900, RO ;SET BITS 1S- te IF MEM NGMT 
3592 015226 Ole702 O0000! 10$: MOV Re ‘Ro = TEST BIT 
3693 015232 030200 1$: BIT Re" RO ‘CHECK IF BIT CAN BE SET/CLEARED 
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3594 015234 903423 BEQ 2s 
3695 015236 005037 oc00016 CLR daTBITVECHE 
35% O1S042 030227 000020 BIT Re #20 sCHECK IF TEST WILL SET ’T’ BIT 
3597 015046 001403 BEQ 35. 
3598 01520S0 612737 oOc000e o000l16 MOV @RTI, QSTBITVEC+2:SET RTI INTO RETURN 
3599 015255 O0S014 208: CLR (RY) -CLEAR PSid 
3600 0152060 950214 81S Re (RY) :SET Re INTO PSW 
3601 O1526e 011403 MOV (R4) R3 GET BIT 
3602 015264 O20203 CMP Re AF :CHECK THAT BIT WAS SET IN PSW 
3603 O15¢b5 Ooi 40 BEQ 
3604 0152070 1044 HLT “ERROR! BIT IN Re FAILED TO SET IN PSW 
60S 015272 o00244 CLZ “CLEAR Z BIT 
3606 015274 40014 gic R2. (RY) “CLEAR BIT IN PSW 
3607 015276 011403 MOV (R4),R3 “GET PSW RESULT 
3608 015300 O0!401 BEQ 2s *BRANCH IF BIC ABOVE CLEARED BIT IN PSW 
3609 O15302 104400 HLT -ERROR! BIT IN Re FAILED TO CLEAR IN PSW 
3610 O15304 006302 2S: ASL R2 “SHIFT TEST BIT 
3611 015306 1033Si BCC 1$ :BR BNCH IF ALL BITS NOT TESTED 
312 015310 005014 CLR (RY) “CLEAR STA TUS 
3613 015312 012637 CO0016 MOV (SP)+, dUTBITVEC+E STORE T BIT RETURN 
3614 015316 Ole7%6 MOV (PC)+) (SP) - PUSH oRIGIRAL STATUS ON STACK 
3615 015320 38: .WORD OO ‘CONTAINS ORIGINAL PSW 
36'6 015322 O10746 MOV PC, -\SP) “SET RETURN PC 
3617 015304 062716 cO0006 ADD #6) (SP) 
3618 015330 000002 RTI » RETURN 
3618 015332 104000 4g: SCOPE 

3621 015334 013704 177776 MOV aePSW.RY “SAVE PSW IN RY 
3622 d15349 010446 MOV RY -( SP) “PUSH RY ONTO STACK 
%23 O15342 112716 000300 MOVB #300, (SP) iE PRIORITY LEVEL 6 AND 
3624 O15346 OLO7% MOV PC, -(SP) CLEAR ’T’ BIT AND EXECUTE 
3625 o1 062716 o0c0Ds ROD #6) (SP) INSTRUCTION FOLLOWING RTI 
seb i oosote RTI 

3628 “CHECK THAT ALL BITS IN THE CURRE T STACK PTR a BE SET/CLEARED 
3623 015356 010603 CHKSP: MOV SP,R3 ;SAVE STACK P 
2630 015360 000257 ccc 
3631 015362 112706 000377 MOVB #377, SP iSET STACK PTR = 
3632 015366 1S: ROR SP ROTATE 0 et THROUGH ALL BIT 
33 015370 eters BCS 1$ tBIT POSITIONS 
3634 015372 005206 INC SP “SHOULD INCREMENT SP TO 0 
%3S 015374 001403 BEQ 28 
Ee) ot ot MOV PLR :$0VE RROR STACK PTR 

1 1 MOV 35 T STACK PTR FOR TRAP 
23 G1S402 104400 HLT “ERROR! 

240 O1S404 010306 2s: MOV R3, SP sRESTORE ORIGINAL STACK PTR 

3649 “CHECK BYTE OPERATIONS USING THE STACK 
3643 O1S406 010600 SPCHK: MOV SP,RO SAVE STACK PTR 
3644 015410 010003 MOV RO:R3 
3645 015412 005043 CLR -(R3) 
3646 O1S414 11274 177777 MOVB = a-1. - (SP) (SP) = 377 
3647 015420 022713 000377 CMP #377, (R3) “CHECK THAT ONLY EVEN BYTE WAS AFFECTED 
3648 015424 001002 BNE 1$ 
3649 015426 020306 CMP R3,SP “CHECK AUTO-DEC 



- 

DDQAAA.P11 

3650 015430 
3651 015432 
3652 
3653 O1S434 
3654 015436 
3655 015440 
3655 O1S44e2 
3657 O1S444 
3658 015446 
3659 
3660 015450 
661 O1545e 
3662 O15454 
3653 O1S460 
3664 015462 
3665 O15464 
3665 O15466 
3667 
3668 015470 
3669 015474 
3670 015476 
3671 015500 
3672 015502 
373 
3674 O1SSO4¥ 
3675 015510 
3676 O15514 
3677 015520 
378 15522 
3679 01554 
3680 015526 
3681 015530 
3682 015532 
383 015534 
3684 015536 
8S 015540 
3686 015542 
2687 O1S546 
3688 015550 
3689 
%30 
3691 015552 
3692 015555 

| 3693 015560 
3% 615562 
3695 015566 
%% 015570 

i 3697 015572 
3698 015574 

| 3699 015602 
' 3700 O1S604 
| 3701 

3702 
, 3703 
3704 

015606 

3 8 

062716 

010700 

177400 

000377 

00000! 
00000e 
177401 

ooooce 

177776 

oooc04 

077776 =177754 

DOQAA-A_BASIC 11 FAMILY INSTRUCTION EXER. 

1$: 

3$: 

4g: 

S$: 

+CHECK THAT °C’ 
(BI T: 

es: 

;CHECK THAT CONDITION CODES ARE set PROPERLY WHEN A NUM 

MACYI! 27(732) 

44 

(SP)+ 
(R3)¢ 

RO, SP 
44 

-(R3) 
-(SP).(R3) 
#177400, (R3) 

3 ag 
+4 

(SP)+, #377 

P RO 
sy 

#1,-(SP) 
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;CHECK RESULT 

;CHECK AUTO-INC 

;(R3)=2177777 

;CHECK RESULT 

;RESTORE ORIGINAL PSW TO STACK 

BIT SETS/CLEARS PROPERLY 
#177776, (PC)+ 

PC,RO 
#4" RO 
(RO)+ 
-(RO) 
2$ 
8077776, 1S 
+4 

;LOAD CONSTANT 

;GET CURRENT PC 
POINT RO TO 1$ ABOVE 
“ADD _’C’ BIT TO 1$ ABOVE 
“SHIFT 1§ 
‘UNTIL ’V’ BIT SETS 
CHECK RESULT 

s ERROR? INCORRECT RESULT IN 1§ ABOVE 
;RO=AODRESS OF DATA 

BER (CURRENT PC) 
“AND THAT NUMBER +1 ARE COMPARED, ANDO VICE VERSA. 
eMPN: MOV PC,RO :GET CURRENT PC 
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3706 015610 010902 MOV RO, Re “SAVE IN R 
3707 O1S612 O0S202 INC Re "MAKE Re = RO+1 
3708 015614 000277 scc 
3709 015616 000251 +CLC!CLN sCLEAR C & N BITS 
3710 O15€20 Oe000e2 CMP RO,R2 -COMPARE 8 WITH #+1 
3711 O1Sse2 103003 BCC 1$ ‘CARRY BIT SHOULD CET 
3712 O:S624 102402 BvS 1$ °V BIT SHOULD CLEAR 
3713 015626 OO1401 BEQ 1$ -2 BIT SHOULD CLEAR 
3714 015530 100401 BMI +4 *N BIT SHOULD SET 
3715 015632 104400 13: HLT “ERROR! COMPARE # WITH &+1 FAILED TO 
$716 *SET CONDITION CODES IN PSW CORRECTLY 

3718 015634 000277 scc :SET CONDITION CODES IN PSW 
3719 015636 120200 CMPB se R2,, RO “COMPARE 8+1 WITH 
3720 015640 103403 BCS 2$ -C BIT SHOULD CLEAR 
3721 O15642 10e40e BVS 2s :V BIT SHOULD CLEAR 

22 O15644 COLYO!l BEQ 2 -2 BIT SHOULD CLEAR 
3723 01564 100001 BPL +4 "N BIT SHOLD CLEAR 
3724 015650 104400 2s: HLT sERROR! COMPARE #+1 WITH & FAILED TO SET 
se “CONDITION CODES IN PSW CORRECTLY 

3727 s24 NOP (240) INSTRUCT ION: FOLLOW. THESE NOPS MAY 
3728 ?BE CHANGED TO TEST CODE I= THE NEED ARISES. THE TEST CODE SHOULD 
3729 =BE POSITION INDEPENDENT AND SHOULD RUN WHEN RELOCATED BY THE PROGRAM. 
3730 015652 000240 NOP 
3731 015654 000c40 NOP 
3732 015656 000240 NOP 
3733 015660 oodc4o NOP 
3734 015662 000040 NOP 
3735 O1S664 000C40 NOP 
373% 015666 O00240 NOP 
3737 015670 000240 NOP 
3738 015672 O00c40 NOP 
3739 015674 o00240 NOP 
3740 015676 NOP 
3741 015700 00040 NOP 
3742 015702 O00c40 NOP 

| 3743 015704 O00e40 NOP 
3744 015706 000240 NOP 
3745 015710 O00C40 NOP 
374 015712 O00e40 NOP 

| 3747 915714 oo0240 NOP 
3748 015716 O00ce40 NOP 

' 3749 015720 oode40 NOP 
3750 01 000240 NOP 

i 3751 016724 oode4O NOP 
! 3752 015726 o00e40 NOP 

3753 015730 000240 
! 3754 015732 104000 SCOPE 

3755 015734 010702 MOV PC Re. 
3757 015736 062702 000012 ADD 
3758 015742 012707 00113e MOV SRECOE, PC 3G RELOCATE PROGRAM CODE 

, 3759 015746 000240 NOP PROGRAM RETURNS HERE+2 
; 3333333333333 LAST ADORESS OF cbpe TO BE RELOCATED 33333333333 
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177584 

000064 
000066 
000064 
177566 

000024 

177566 

000006 
000100 
000102 

177546 

177776 

177776 

000064 

TI 
NULLS: peed2 €1$) «40> «15> 

06 
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;CHECK TTY INTERRUPT. 
tTYCHK : CLR a aFACTOR 

BIT nibs, JaTPS “CHECK IF TTY IS READY 

MOV 138 aeTPVEC ;SET TTY INTERRUPT VECTOR 
MOV #200, d8TPVEC+2 :PRIORITY LEVEL 4 ON INTERRUPT 
MOV #NULCS MSG “ADDRESS OF MESSAGE TO BE TYPPEC 
MOVB ansg abTPB “TYPE FIRST CHARACTER OF MESSAGE 

ee ia 
ASR 3aTPs -SET IE BIT IN TTY CSR REG 
WAIT “WAIT FOR FIRST INTERRUPT 
BR KWL 

2s: ASL aeTPs :CLEAR IE BIT 
RTI 

3s: CHP ale, , aMSG ;BRANCH IF CHAR IS NOT <LF> 

ISR PC, PRINT ;PRINT MESSAGE BEGINING AT FOLLOWING ADRS 

BR S$ 
4S: MOVB aMSG,aaTPB -TYPE CHARACTER 

BEQ 2s ‘BRANCH IF TERMINATOR 
cS: INC (PC)+ "SET MSG TO NEXT CHAR ADDRESS 
MSG: gloRO 0 j CONTAINS ADDRESS OF CHAR TO BE TYPED 

pROUTINE TO TURN a KW11-L LINE CLOCK IF AVAILABLE 
1, JERRVEC+O -SET UP DIRECT RTI ON TRAP 

MOV Hit OaLKVEC -LOAD INTERRUPT VECTOR 
MOV #300, J8LKVEC+2 “SET PRIORITY LEVEL 6 ON INT. 
SEV -SET TIME OUT INDICATOR 
BIS #100, 38LKS SET INTERRUPT ENABLE 
BVS c$ ?SKIP PRIORITY ARBITRATION TEST 

BELOW IF NO KWI1-L 

; ROUTINE TO_CHECK PRIORITY ARBITRATION LOGIC 
;THE BELOW TEST WILL INHIBIT INTERRUPTS ON LEVEL 6 AND ABOVE (LOCKING 
“OUT THE LINE CLOCK) AND THEN SET UP THE TTY TO INTERRUPT. NEXT THE 
;PRLORT Ty LEVEL WILL BE_SET TO QO ALLOWING INTERRUPTS IN WHICH CASE 
;THE LINE CLOCK (AT LEVEL 6) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4). 

BITB #20, ad8PSW ;CHECK_IF ’T’ BIT IS SET 
BNE S$ :D0 NOT OC TEST IF SET 
MOVB #300, JsPSW SET PRIORITY LEVEL = & 
MOV dBTPVEC, (PC)+ SAVE TTY INTERRUPT VECTOR 

1§: -WORD 0 CONTAINS CURRENT TTY VECTOR 
TSTB aeTPs CHECK IF READY 
BPL ;WAIT FOR TTY TO BECOME READY 
MOV i2s deTPVEC SET NEW VECTOR 
INC PC}+ STALL WAITING FOR LINE CLOCK 
. WORD TO BE READY 
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3818 O1620% 012737 O16222 000109 MUV 835 OULKVEC sSET LINE CLOCK VECTOR 
3819 Olgele 105037 177776 . CLRB aePsu sSET PRIORITY LEVEL O 
3820 016216 104400 es: ZERROR! EITHER TTY INTERRUPTED 
3821 > BEFORE Me LINE CLOCK OR BOTH FAILED To’ INTERRUPT 
3822 O16220 OO0NIS BR cs EX] Test 
3823 bibeee 16737 177734 OO0064 38: MOV 13, d8TPVEC RE TORE TTY VECTOR 
38204 Olbe 12737 01624 O00100 MOV e4$ OBLKVEC “SET LINE CLOCK VECTOR 
3825 016236 105037 177776 CLRB 43s aap Sw ‘RESTORE PRIORITY LEVEL 9 
$826 Olse42 012716 O162e54 MOV 85S, (SP) *SET RETURN ADDRESS 10 S$ BELOW 

3828 016246 005267 162524 4g: INC TICKS “INCREMENT TICK COUNT 
3828 OlbeS2e 00002 RTI : RETURN 

3831 016254 005037 O00006 S$: CLR DeERRVEC+2 sRESTORE ERROR TRAP TO HALT AT & 

3833 016260 000240 END: NOP 
3834 OlSeb2e 012767 OC000b2 o00242 ENDI: MOV #50. , TEMP 
3835 016270 OO000S 4g: RESET 
3836 016272 005367 000234 DEC TEMP1 
3837 016276 001374 BNE 4g 
3838 016300 032767 O00100 1bi26e2 BIT #SW06 , SWR “D0 YOU WANT TO HALT ON 
3839 “END OF PASS? 
3840 016306 001402 BEQ cs 
3841 016310 OO47E7 161734 JSR PC, EOPHLT 
3642 016314 00S037 177776 S$: CLR aePSW ;CLEAR MODE BITS IN PSW 
3843 016320 OOSO46 CLR -(SP) CLEAR PSW 
3844 016222 012746 016330 MOV 4. +6,-(SP) 
3845 016326 ooc002 RTI :GO_TO NEXT INST WITH PSW=0 
3846 016330 012706 000600 NOV #KPTR, SP “SET KERNEL STACK PTR (NOT APPLICABLE 
3847 -FOR 11/20,11/05 CP’S) 
3848 016334 032737 OOC100 177564 BIT #100, a8TPS “CHECK IF OUTPUT DEVICE IS BUSY 
3849 016342 001374 BNE 6 “IS AVAILABLE 
38S0 O16344 105737 177570 TSTB = @BSKR DELETE END_OF PASS TYPE OUT IF SW7=0 
3851 016350 100020 BPL 1$ *BRANCH IF SW7 IS DOWN 
3852 016352 016702 162422 MOV Tent Re GET PASS COUNT 
3853 016356 O04767 162746 JSR PC SFORMO G0 70 FORMAT, ROUTINE 
3854 016362 Ole70e 001700 MOV wOlGITS+2,R2  ;GET ASCII VALUES 
2855 016365 012703 OO1716 MOV BPASSES, R3 “AND MOVE THEM INTO MESSAGE 
3856 016372 O0l22e3 MOV (R2)+, (R3)+ 
3857 016374 Olez23 MOV (R2)+, (R3)+ 
3858 016376 912737 001706 O16074 MOV BPASCAT, asMSG  ;PASS NESSAGE ADRS TO TELETYPE SERVICE 
3853 O16404 052737 000100 177564 BIS 8100. asTPs -SET IE BIT 
3860 O16412 010737 OO0610 cocde4 15: MOV SPOWN @ePFVEC ENABLE POWER FAIL TRAP 
3861 616420 012737 000340 000026 MOV 0340, SePFVEC+2 PRIORITY 7 ON POWER FAI. 
3862 O16426 005267 162346 - INC ICNT 
3863 016432 116700 175632 MOVE OPT. CP, RO ;GET CP TYPE 
3864 O16436 O26067 O16642 162334 CMP PASTABLRO),ICNT :CHECK IF END OF TEST 
3865 O16444 001002 BNE 25 *BRANCH IF NOT AT END 
3666 016444 000167 cOo0db2 JMP DONE 
3867 O164Se 016702 ib2322 2s: MOV ICNT,R2 ;GET PASS COUNT 
3868 O164S6 006302 ASL Re 
3869 O16460 O46002 016632 BIC CPPASS(O),R2 §;LIMIT PASS COUNT TO 0-6 
3870 O16464 005037 000016 CLR aelb “CLEAR T BIT TRAP ADORESS 
3871 016470 012737 OO0040 001122 MOV 40 DeSCOPEF42 ;SET ITERATION COUNT = 40 
3872 O16476 Olbel6 016626 MOV PSWtAB(2), (SP) PUSH NEXT PASS PSW ON STACK 
2873 016502 032716 000020 BIT #20, (SP) WILL ’T’ BIT BE SET ON NEXT PASS? 
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4 “Q RANCH 
abs staat Bias as 000002 001122 Sa a aNSCOPEF +2 iGRA tebe teh COUNT = 2 FOR 'T’ BIT 

016516 016737 OOCO0& oOcol6 MOV ee gale ia! T? gir TRAP T eters VIA 16 
3335 016504 0120746 002244 33: MOV ART2, -(SP) SART PROGRAM AT 
3878 O16&30 o0000e2 RTI1: RTI *RESTART PROGRAM AT START2 WITH NEW PSs 
3879 (FROM TABLE BELOW) NOTE: THE RTI IS 
3880 “CHANGED TO AN RTT IF NOT AN 11/0S, 11/20 

3882 016532 of0000 TEMP1!: .WORD O 
3883 -ROUTINE 70 SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE ABOVE 28K 

2885 016534 032737 O00100 177564 CONE: BIT #100, a#TPS sWAIT FOR TTY OUTPUT TO FINISH 
3886 016542 001374 NE DONE 
3887 O16S44 105737 177564 ‘STB BRP sWAIT FOR LAST CHARACTER TO BE PRINTED 
3888 O165S50 100375 BPL “4 
3889 016552 ? CLR (PC)+ 
3890 016554 00000 1S: .WORD OO 
3891 016558 005267 177772 2s: INC 1$ “DELAY WAITING FOR TELETYPE TO FINISH 
3892 016562 001375 BNE 2 >TYPING CHARACTER BEFORE ISSUING RESET 
3893 016564 900005 RESET 
3894 016566 105737 177570 TSTB = NSW 
3895 016572 100003 BPL 3 

016574 004767 162432 JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS 
3897 O16600 (016766 ENDMSG 
3898 O16602 013702 oo0042 38: MOV ane Re sCHECK DDP/ACT11 MONITOR HOOK 
3899 016806 001405 BEQ DONE 
3300 016610 ooccos RESET 
3301 Ol66le 004712 LOGICAL: JSR PC, (R2) GO TO DDP/ACTI1 MONITOR VIA 42 
3902 016514 o00ce40 NOP 
3903 016516 000c40 NOP 
3904 016620 900240 NOP 
3305 Ol6be2 000137 odze40 DONE1: JMP QeSTART3 RESTART PROGRAM 

3907 -THE BELOW TABLE REPRESENTS THE ‘NEW’ PSW SET BY THE PROGRAM ON 
3908 SUCCESSIVE PASSES. 
3909 *NOTE THE BELOW TABLE MAY BE MODIFIED TO CAUSE THE PROGRAM TO RUN 
3910 UNDER USER DEFINED PARAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER 
3911 “FOR EXAMPLE TO CAUSE THE PROGRAM TO RUN HE THoUT SETTING THE 'T’ BIT 
3912 *IN ALL PASSES PATCH OUT THE ’T’ BIT IN THE TABLE. 
3913 016626 oogo00 PSwTAB: O00000 sALL 11 FAMILY CP’S 
3314 016630 000020 000020 

3916 THE BELOW TABLE IS THE ‘BIT MASK’ USED TO DETERMINE THE INDEX VALUE 
3917 “NEEDED TO SET THE NEW’ PSW. 
3918 016632 177774 epPASS: 177774 11708 
3313 016634 177774 177774 11720 

3921 “THE BELOW TABLE REPRESENTS THOSE BITS IN THE CP WHICH CAN BE SET/CLEARED 
3922 016636 000377 PSWRIT: 000377 -11/05 
3323 016640 000377 000377 11720 

3925 -THE BELOW TABLE CONTAINS THE # OF PASSES REQUIRED TO COMPLETE TEST 
3926 Olbb42 00002 PASTAB: .WORD 2 -11/05 
3327 Ol6644 o00002 ‘WORD 2 11720 

; MESSAGES 
3929 016646 005015 047514 O20le7 iscl: eASCIZ §=(15)><12>’LOW LIMIT?” 
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3930 016654 
3931 016662 
3932 016663 
3933 016670 
3934 Q16&76 
3935 016677 
3936 916704 
3937 016712 
3938 016720 
3939 016726 
3940 016734 
2341 016742 
3342 016750 
3943 016756 
3944 016764 
3345 016766 
3946 016774 
3347 017002 
3348 
3949 
3950 017400 
3951 017402 
3952 017404 
3953 

O44S14 

00000! 

044515 

O43511 
O44515 

OSe012 

045Sei 

042040 
042040 

037524 

020110 
037524 

044510 
0S21e3 

006503 

oSOSO4 
047117 

MSGe: 

ILLTEST:. 

ENDMSG: 

MOG. 
MACY11 27(732) 22-SEP-76 14:39 PAGE 77 

~ASCIZ ’HIGH LIMIT?’ 

ASCIZ ¢15)<12>'’THIS TEST INVALID FOR 11740-11/45 PLEASE RUN DCQKC’<15>< la» 

eASCIZ «15><12>* DDQAA DONE’ 

- 2017400 
SAVPC: 
SAVPS: 
SAVIC: 

~WORD O 
-WORD O 
-WORD O 
- END 
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ROCBe 004600 1476 14788 
ADCBS 005410 1705 17078 
AOCBE 006076 1858 1859 18618 
ADCB? 006724 2066 2067 2068 20708 
ADCO 002540 887 888 889 8918 
ADC] 003414 1110 Mill lle 11148 
ADCe 004410 1408 14108 
ADCS 005216 1632 1633 16358 
ADCS 005706 1803 1804 18068 
ROC? 006620 2030 2031 20338 
ADDO 007412 2231 2e3e 2233 22358 
ADC 007616 2303 2304 23068 
ADDIA O1004e2 2386 2387 2388 23908 
RO0iB 910060 2395 2396 23988 
ADD2 O10446 2532 2533 25358 
ADD3 Oill22 2691 26938 
ADOb 011464 2788 2783 27918 
ADD7 Oleieb 2900 2901 2902 2904s 
ASLB! 003756 1242 1243 12458 
ASLBIA O04202 1329 1330 13328 
SLB3 005400 1699 1700 170c8 

ASLBY 004704 1513 1$14 1515 15178 
ASLBB (06060 1850 1851 1852 18548 
ASLB7  Q070ee 2098 2099 21018 
ASLO 002662 921 932 933 934 9368 
ASL 003570 1173 1174 1175 11778 
ASL3 005132 1601 1602 16048 
ASLY 004502 1440 144] 1442 144448 
ASL6 OOSES6 1791 1792 17948 
ASL? OOb446 1977 1978 19808 
ASRBI Se 1278 12808 
ASRBIA OO4Ob 1284 1285 12878 
ASRBe 004650 1498 1499 15018 
RSRB2A OO46665 1506 1S07 15098 
ASRBS 005340 1680 1681 16838 
ASRB& 006176 1890 1891 18938 
ASRB7 007040 2105 2106 21088 
ASFO 002710 945 946 947 9498 
ASR1 003456 1130 1131 1132 11348 
ASRe OO44e4 1414 1415 14178 
ASR3 COS1ib 1595 15978 
AS 005540 1753 1754 17568 
ASR? 006502 1991 1992 19948 
BEL 001763 697 7208 
BICB1 010234 2456 2457 24598 
BICBIA 010256 2467 24708 
BICO 007324 e202 2203 2204 2c0bs 
BIC 007740 2349 2350 e35e% 
BICe 010536 e561 e562 2563 25658 
BIC3 011134 2696 6988 
BIC7 012604 30308 3032 
BINB7 012352 2965 29738 . 
BIN1 010414 2499 e502 2505 e508 esil e514 2517 eSees 
BISB1  010eee 2451 24538 
BISO 007302 2193 2194 21968 
BISOA 007360 2220 eeees 
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BISlL  OC7TT26 2343 e344 E3Hb8 
BIS> = QI ONY e545 25478 
BISeA 019576 2579 = 28S580)03— ss 2S B28 
BIS; 612544 33208 3022 
BITB!  O10P12 D445 = 2BY4G = BUNS 
BITBe 10752 2639 «2635s 878 
BITBS 011304 o74B ole 
BITBS 911670 28358 
BIT]  O76S4 o3c00s «2321 0s 23238 
BITi3 = d20000 4348 
BIT14 = O4O000 4338 9463 
BIT!S = 100000 4328 
Bite  O10S62 2s72 20 es7 e575 
BITS = 000100 4368 
BIT8 = OOO400 4358 
BPTVEC= NO0G014 3388 
C = 00000! 3848 
CBIT 015552 918 
C0 354 Bil Bl2 813 14 81S 816 817 8198 
CCl 923 Bo4 825 8278 
Cé2 002404 831 832 8358 
e¢3 0024 16 839 B40 8428 
Sty G0e432 B46 847 asOs 
CHKSP 015355 26298 . 
CLRO o0e%56 856 959 860 G61 8638 
CAPS! 010166 2435-24378 
CMPB 6010736 obe? 26308 
CMPBS 011316 2754 ~—Ss«e7S78 
CMPN 6. 15506 37058 
CHO 80 «007204 2155 2157 2158 2ib0es 
CHPOA = OO7HNE oom e298 
CMP]  O07h% jill este 2313 23158 
CMPIA 007756 356 2357 o3608 
CMFS sO 0464 2539 «= eS40—s S28 
C7 §©=- 12062 2886 r 
COMB1  OO4934 1269] lovee 
COMBIA OM214 1335 132% 13388 
Compe 04562 isb? 1468 14708 
COMBS 005316 1670 16728 
COMBS 006130 1871 1872 18748 
COMB? 006749 2073 «2074 ~=Sss« 0768 
COMD O0eSe2 878 879 881 6938 
COM1 003602 1180 1181 11838 
COM3 O0S174 1622 16248 
Com = 04312 1371 33738 
Comm  s0s5e4 1747-1748 )~— «17508 
Com7 006572 2019 0eG)2O Nees 
CPCHK 014220 778 
CPPRSS 016632 3869 39188 

' OBINB? 012346 29708 3002# 3003 3007 3008 3009 3013® 3020 3021# 3028# 3030 3031s 
: OBIN? O117b2 2Bol8 2B76# 280 2685 2891 2899% 29068 29108 2914 
PORTA 011326 e7bie e7b7e o769# 0773 «2 2778 «0s «o78l# «6e7B2)20 787% «6794 «= 2BOl* «= 2802 2S 20S 

DOATAB 011756 PB31% 2B3c# 2837 2840 2844s 2845 2849 2Bsbs 
CECB!  OO4004 1255 1256 12588 R & »D

 S % é S 
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DECB2 OCN716 1520 «1521 1S23e 
DECBS — O0S4SE 1708 = «17308 
DECBEA 006230 1902 1903. 1904 = s:190b8 
DEC87 907006 209 «= 2083 20958 
ECO Od2e02 94 905 906 907 9098 

1 903374 1103 1105s 
DeECIA  QOaEAN 1201 12038 

1431 1432 14348 
OECS 005150 1608 «=: 1609S ss«s1610Ss 1b 128 
DEC «© O05E7e 179? «1798-—Ss«18008 
DEC? 06464 1984 1985) «19878 
OIGITS OOlb76 632 66S (iG (ité‘iSSCBLSCitiéiGSLS ss 7038S 
DIGTAB O01665 B44 = 70N8 
DISPLA= 177570 W218 796% 
DONE 016534 3866 3085s 3886 
DONE!  O16622 3899 39058 
ENTVEC= 000030 Wie 797% 3289 3290 32918 3293# 33308 33318 
ENT] 13740 3290 30988 
EMTIB § 014020 3298 33023303330) «3307, 3311 «0 3312) 3315) 3316) 3317-33228 
EMTIC Q140e4 3206 (33048 
ENTIO 14036 3325 3306 33298 
END: O16260 38338 
ENOMSG 16766 3897-39458 
END]  Olb2b2 3a348 
EOPHLT 002S0 Ble 3841 
ERROR O014i2 6528 
ERRPC 001723 6737138 
ERRPCD 001735 685 7158 
ERRVEC= 900004 3048 5234 «5308 7718 794s 3045 30464 3047 30874 33798 

34ide «34594 «= 3505e = 3754e «38318 
FACTOR 001004 suis 559 581 664 607 1818 1928 2765 2823 2932 

os3g Meee 2991 3170 «31823 3205 3209 3268) 3281 
3$12 3631 3764* 

FORXOR 000740 So3e S47 
| FPEVEC= OOGS4 4068 
FRSTAO 01010 S458 570s BON «939% 92604 = 2059% ©4078 
FRSIME 001012 cus S64 49 779% = 7868 
GSTST 003174 10488 

‘HET = 104400 woe SY—i‘<iS—(tsiPP?ISSsCCitiSC (tii 
916 97 93% M2 S99 % %4 98 99% 10% 1013 

1045 1080S «1098S 1105412) te? 34M) 1891158 
1177, 1183.0 s«1191 1188) s«1203,s«deBSs2e7) «1233123941281 
12721280: 1287) s«s1091=Ssse98=S 130313101317 132313271332 
1346 «13510 1368S s«s1373 1380) s:1387 1393) 1398) tad2Sst4i0. 1417 
4941438441448 tus. 147014741478) sT48B 1494S 
S23 1529 «1535 s1SHO-S «SHS «= s15S1— «S59 1563. s«1S66 = iS@4 1891 
lel2 «1618 += 1beds«sG29Sss1G3S) SBN SsbHBESCCéddG72~=Ss«dLG7GS «683s 
i707 718 «171g ted 7a LY 7g Ase 7H A77e 1778 
100 «1806 «= «1819 «= 1813, s«1827s«1832s«1e38 = «1847S s«18S4 SRG] = «1868 
1837 1693. 1899 «190 s«1911 = 1917, «1923-195 1972) 1889 ~—s:1987 
2009 «20:5 «= abtee2 «= ee «= 2033 2038 «= ONS S062 «= 2070 «= 2076 «= 2083 
210i 2108 2114 2121 e1e8 2137 2145 2151 2160 e168 e183 
2206 e214 2222 5205 2235 ee40 2249 2258 2264 2269 2273 
2306 e315 303 B32 2m6 e352 oe 2371 e378 2383 
2403 e4eb «| o437 HSS PHS HEN = N70 522 8535 BSH 
2565 2575 e582 2588 2596 2603 2620 e624 2630 2637 eb4e 
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e896 = e904 2908 ede e916 0 3005 3011 3015 3025 3035 3051 
3055 r4 3059 3061 3063 065 3067 30€ 3071 3073 3077. =: 33979 

1 3ieS 3141 3159 3167 3178 3e03 = 3e2e? 3037 3249 3eS7 = 3261 3283 

85 3604 3609 3638 3651 3658 3666 3672 3683 3700 3715 3724 

ICNT 001006 $388 662 663 793% 796 3377 38Se 386e% 3864 3867 
ILLTES 016677 39358 
INCB1 003720 1224 lees 12278 
INCB2 005012 1SSS 1556 1857 15598 
INC83 005350 1686 16888 
INCB& QO06042 1845S 18478 
INCBEA O062le 1896 1897 18998 
INC8S7 006772 2086 20898 
INCO 002622 913 914 91 916 9168 
INC] 003510 1145 1146 1147 11498 
INC3 O00S204 1627 16298 
INC4 OOYN342 1384 1385S 13878 
INC6 OOSE34 1782 1783 1784 17868 
INC7 006632 2036 20388 
IOTVEC= 000020 33998 32678 3268% 32708 3284 3285# 3336% 3360 3362 3363 3421% 34232# 3483# 
I0T1 013640 3267 32748 
IOTIQ O1364% 3273 32778 . 
IOT1B Ol3662 3278 3279 3¢838 
IMP i 013066 3101 3102 3103 31058 
JMP3 013136 3121 31cS8 
JHPY 013174 313731418 
IMPS 015240 3155 31598 
JMP6 013260 31678 
JMP?7 013316 31788 
JSRTSY O13322 31828 
JSR1 013404 31893 3193 3194 3195 31% 3197 32038 
JSRIA O13406 3192 3c0S8 
JSR3 013472 3216 3223 32278 
JSR3A 8 O13474 2217 32298 
JSRY 013550 3239 3240 3241 3242 3246 32498 
JSRYA 0139552 3238 32528 
JSR6A 013604 3e64s 
KPTR = 000600 4O78 S07 767 3498 3846 
Kidd 1 016104 37348 
LKS = 177546 4148 37998 
LKVEC = 000100 4048 9795% 93796% 3818% 3824s 
LOGICA 016612 461 39018 
LPB = 177516 4238 
LPS ss = «177514 ese 
LSTMEM O0021S4 777% 778% 791% 
MMVEC = 000eS0 4078 
MOVB1 030142 2420 e421 e4ee 2423 24268 
OVD 007134 2134 2138 21378 
MOVOR 007164 2149 gieie 
MOV) 010026 538} 3838 
m0V7 012032 ra: c8798 
MSG 016074 3770% 3771 3780 3785 37888 3858s 
MSGI 016646 783 39298 
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NSGe 016663 788 39328 
N = 000010 3878 
NEGB1 003770 1248 1249 12518 
NEGEY QO474e 1S3e2 1$33 1S3S8 

poe Lae 1878 1879 18818 
NE GB? 7054 elll elle ell4s 
NEGO 002642 $23 924 925 9278 
NEG1 003634 1.95 11% 11988 
NE Ge 004364 1396 13988 
NEGS 00S ibe 1615 1616 16188 
NEG6 00S 1760 1761 1 17648 
NEG? 006S40 e006 2007 20098 
NULL = 000000 bebe 
NULLS 016100 3770 37908 
ORERR Ql263e 30388 
OPT.CP 014270 33908 33% 3435 3491 3513 3516 3586 3589 3863 
OVFLW O14346 s4i4e 
PRSCNT 001706 668 7108 
PRSSES 001716 665% 666% 7128 ©3855 
PRSTAB 016642 3864 39268 
PC =~000007 3738 465% 4Y66# 467% 478% 4gS# 496% SO8% Slo# S66# 597% S98# 610% 

ble# 620% 626% 631% 649% 649# 654% 658% 661% 664% 667% 671% 672% 
6744 676% 679% 680% 687% 688% 690% 693% 696% 744% 776% 782% 787% 

80S 105i# 10S3%  1065% 1089 1209 1357 1457 1573 1656 1734# 
1736 1928 1930% 1937 1940 1943 1951 2053 2133 2236 2238 2242 
2293 2410 2475 Bs eble 2651 tA 45 65 29e3# 2924 2925 eSe6* 2927 
e3e8# 2929 2930 31# 2932 2333 937% 938% 24 2941 es42 c343% 389 oS44# 
2349 ossis 2360 963 3 3039 3093 3108 3128 3143 3231 3254 
3eSS# 3263% 3342 3367 3369% 3373 3389#  3398% 3405 3408 3411 3416 3424 
346 S471# 348l# 3488 3499 3501 3510 3Se4# 3576 3614 3616 3685S 
361% 3653 3705 3756 3758% 3765 378e# 37878 3B8ll# 3816% 3841%  2853%  3889# 

POWN 000610 cols 50S 3860 
PFAIL 000656 613 S168 
PFVEC = 000024 4008 Sols SoS* 3860# 3861s 
PIRQ = 177772 4128 3382 
PIRVEC= 000240 4058 
PRTYY = 000e00 3918 3361 
PRTY6 = 000300 3908 
PRTY7 = 000340 3898 
PSW = 177776 4108 2 4H 760% 104 1063% 1068% 3270 3293 3340 3385 2414 S415* 3573 

3S574# 1 36e1 380: 3810 3819%  3825% 3842s 
PSWBIT 018636 3587 32e8 
PSWCHK 015140 35738 
PSWTAB O166e6 3872 39138 
PuP 000620 601 S0S8 
RECO 001766 7eb8 784 7 
RELOC OOl132 S74# 1930 2951 3369 3758 
RELR1 001006 S438 58% sS9# 
RELO 002306 B0es 
PEL 006316 19378 
RELe 012310 29578 
REL3 014322 3378 3397 34058 
RESTRP 014710 35098 
RESVEC= 000010 3958 3047% 3088% 3394% 39519% 3S2e0%  3568% 
RETPC 001230 S83% $998 



O
2
V
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2
2
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d 

07 
DOQAA-A BASIC 11 FAMILY dpi Rue TiN EXER. MACY}]1 27(732) 22-SEP-76 14:39 PAGE BY 
DDGAAA. P11 CROSS REFEREN BLE -- USER SYMBOL 

oe nn oe ee 
ROLES Boe 1711 171 17148 
ROLBS O0616e2 1884 1885 18878 
ROLBSA 1914 i915 19178 
ROLB7 8 00707e 2118s 2119s leis 
ROLO O02674 939 940 S428 
ROL 1 003430 1117 1118 1119 llels 
ROLIA  OOst4e 1124 1125 1le78 
ROL3 O0Se3e 1639-1640 )~—Ss 16428 
ROLY OO4440 142] 1422 L4e4s 
ROL6 005510 1740 1741 1742 17448 
ROL? 006650 e04e e043) 8 86e04Ss 
RORB! O04020 lebe 1e63 12658 
RORBIA 004110 1295 129 12988 
RORSY O04616 1482 1483 1484 14868 
RORBS 005366 1692 1693 1694 16968 
RORB6 006114 1865 1866 18688 
RORB7 006756 2081 20838 
RORO O0eS&0 896 897 898 9008 
ROR1 003360 1 1096 10988 
RORIA  O0347e 1 1138 1139 11418 
ROR2 OON326 ! 1378 =: 13808 
RORS 005104 1 1$89 1$918 
ROR 00S600 1 1769 1770 17728 
ROR? 006522 1 2000 200es 
RTI1 016530 38788 
RO =000000 S76# 577 S89 590 S92 S95 602 603 606 

730% 731% 732 741 742 749% 753 7b1# 772% 
80. 8 805+ 806% 807 857% 867 877% 886% 
930% 930% S44# 9Se% 958% 999 968% 970% 971 
999% 100e# 1057% 1058 1069 1074 1459% 1460 1462% 

1663 1664# 1665 1666# 1736% 1737 1811 1817% 1818% 
1941# 1942 1951# 1952 1953 1954# 1955 19S6* 1957 
20S0# # 21338 2139 e141 el62 e192 2198 
2216 2219 8 ee36% 2237) =k NH PHBH HH 24S 
eb 8 e661 2e715# 2716 2717 2720 

6 2867 2869 2871 
23 2957% e399 eS9D# «=—eHH1E =0OSHHP 973% =e 
e979 2980% 2961% e989% 2990 # 094s 96 8 8=gL13% 

0 
0 

0s
 

0 
be
 

he
 

W
M
E
G
T
U
e
-
O
 

iT
 

:
 

578 580 583 Saye Ses Segx 592 597 
670 78% 68e# 683 686% 

103e# 1033% 1034 1036# 1037# 10398  1059% 1060 1076 SES
S 

Say
 

CE
ES

 
SUN

ER 
SEE

 
RN
S 
S
S
A
 

8 $ 8 & & 3 



GO? 
peGnneA ABA oF BASIC il. anit VeARRERRCTIQN EXER. USER syHEOLe: 27(732) 22-SEP-76 14:39 PAGE 65 

57 
R3  =%000003 3698 580% 590 633% 636% 640% 645% 764% 973% 

8 106 1077 

SY : 
RY = =7000004 3708 4 86$78% S79% S8de thee ee 86©765% 869758 = 

1390" 14008 413% 142e0% 436% 14399% 1446 1449 1579% 
1638%  1645% % 2209% 2210%  e2llt le =eel6% 22178 
eesue e2e55* 2255 e2c60% erbl® e2c62 ecebbt 2267 
e2bek % e294 2295% 2296 230ee 2310 
est0e e342 e348% 2355 e2365% e365% 2367% 2374%  2380k 
2401 e478%  c479% 2490% 2500% 2501 5 
252 4866eblbe §=6617% §=—ebIBe «=e 2633 ecb40%  cb58% 
e7ebe’ e727 2730% e731% 2732 45 

epeye 2825 2985" e994% 3leBt 39129 3133 3134 
3201 3205% 3208 11 8 =32l4# 8§6322 3ee9% 3230 323b% 
3533 3581% 3583  3599% 3500% 360! #3605% 3607  <3b6lek 

RS =7000005 3718 4 =6S77# = 879 595 7e7% = 736% = 737%# 738K 
753% 766% 784% 789% 977% 978% 979 022%  1023% 



COOQARA-A_BASIC 11 FAMILY INSTRUCTION EXER. 
DDQRAA.P11 

2766% 827% 
3el0% ell 

SAVIC O17404 663% 39528 
SAVPC 017400 6S6# 657% 
SAVPS 017402 b60* 39518 
S8CB1 003744 le3b 1237 
S8C83 OOS4Y44 1722 17248 
SBCB84Y 004730 1$26 1827 
SBCB& OQ06016 1835 1836 
SBC87 006704 e0S9 
SBCO 002724 9S3 9S4 
SBC! 003Se24 11S2 1183 
SBC1A 003542 1160 1161 
33ots O0S2e44 1646 16488 
SBC6 005614 1775 1776 
SBC7 006426 1969 1970 
SBINB? 012336 e368 °997% 
SBIN? 011760 e860" 287S% 
SCOPE = 104000 4438 651 

2leg9 2250 
2347 30 

SCOPER O01016 SSis 797 
SCOPEB 001046 S578 S68 
SCOPEC 001102 SS6 S648 
SCOPED 001114 5678 S69# 
SCOPEE O0011e6 S&5 S708 
SCOPEF 001120 S698 3871% 
SORTA 011324 e7bes 2768# 

2805 2806# 
SCATAB 011754 e8eS# 2830% 

| SR = 177774 4118 
| SP =“000006 37e8 471] 

494 49S 
| 613 
i 980% 961% 
| 1077#  1078% 

* 086% 
3418 s4e0# 

* 9450 
3502% 3504s 
3623% 36248 
3653% 3656 

*  3826% 
SPCHK 015406 36438 
SPO 3 = _-«177S7e 4198 
START 002102 S14 

| START] O02174 7818 
| 73948 83877 
START3 002240 467 780 

' STATUS 001730 677 7148 
STKPTR= 000S00 4eb8 7 

007152 214 2143 
, SUBI 007674 r-4 2330 

1A 010002 2368 2369 
SuBiB 0O100i6 2375 2376 

2986% 
3214 

MACY1! 27(732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2e39S* 
3225 

3182% 
3230% 

3487 

07 
22-SEP-76 14:39 PAGE 86 

3184 

3504 

3187% 3190 3193 3201 3207% 3208 32093 

2046 
2917 
3754 



DOQAR-A BASIC 11 FAMILY INSTRUCTION EXER. 
DOGARA.P11 

SuB2eA 386 0.1 06 3e 29 
SU83 011046 cb6 e669 
SuB3SA 011070 2676 e677 
SUB 011504 2795 7978 
SUB7 012102 2892 2893 
SHABO 002742 960 1 
SWAB1 004150 1314 1315 
SWABS O043S4 1391 13938 
SWABS 004774 1849 15518 
SRABG O0be4e 19093 19118 
SWAB? O065S4 2013 20158 
SWR = 177570 4208 sss 
SWO6 = 000100 4408 3838 
T = 000020 3888 
TBITVE= QO00014 3968 3580 
TEMP! 016532 3834%  3836# 
TICKS 099776 S368  38e8# 
TKB = 177562 4168 730 
TKS = 177560 4158 7¢e8 
TPB = 177566 4188 625% 
TPS = 177564 4178 623 
TPVEC = OO0064 4038  3768% 
TRAPVE= 000034 4028 798% 
TRAP! 014126 3337 33508 
TRAPIC 014152 3349 33608 
TRTVEC= 000014 3978 
TSTB! OO4162 1320 1321 
TSTB2 004752 1538 1S408 
TSTBeA 004762 1543 1S4Se 
TSTBE 005770 1823 1824 
TSTO 002S00 868 869 
TST] 003620 1187 1188 
TSTe 004302 1365 1366 
TST6 006272 1920 1921 
TTYCHK 015750 37648 
UBME 006276 1817 1819% 

1889% 1895s 
UBREAK= 177770 4138 S62# 
US7 011770 2854 2865s 
UG 505464 173S8) =: 1739 
UWM7 006346 19488 
UM? 006352 1946 19518 
V = 000002 3858 
Z = 000004 3868 
SCRLF 001760 7198 745, 
SFILLS 001002 5398 616 

091330 6308 654 
SRESTR COO2S4 4998 648 
SSAVR 000214 4718 631 

= 017406 co ap 

1087 1097 
1182 1190 
1e71 1279 

cS968 
26718 
e6798 

2834 
962 

13178 

MACYS! 27°732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

8738 

107 
ce-SEP-76 

574 652 

3785# 
3777% 3813 
3823% 
3338%  3340# 

1641%  1843# 
18:8 1373 

1767# 17748 

3853 

1126 1133 
1220 le2eb 
1302 1309 
1379 1386 

694 

3848 

3360% 

1849# 

1781% 

34:39 PAGE 87 

698 

3859% 

3361% 

18S7# 

1788% 

3838 

3885 

1864% 

1790 

3850 3894 

3887 

1870 1877% 

179%# ©1802 

699 7els 

813 
1163 1168 
1250 12eS7 
1331 1337 
1409 1416 

1883# 

1808 



COQARSR BASIC 11 FAMILY INSTRUCTION EXER. 
DDGAAA.P11 

. PRINT OC le32 

MACYi1 27(732) e2-SEP-76 14:39 PAGE 88 
CROSS REFERENCE TABLE -- USER SYMBOLS 

JO? 

1447 1N3G 1455 
15341539544 
1617, 1ke3—s«1628 
1706 1713.——«1717 
1799 «180 = 809 
1986 1892 1898 
1993 2001 2008 
e0s8 «= 2094 = 2100 



= wee eee — 

KO7 
DOQAA-A BASIC 1! FAMILY INSTR TION EXER. MACY!! 27/732: 22-SEP-76 14:39 PAGE 90 
ODGAAA.P 11 CROSS REFEREN BLE -- MACRO NAMES 

FORMAT 4S28 654 671 679 687 3853 
GETDAT 4598 7ee2 
KWIIL 4S48 
PRINT 4S08 Sle 667 67e 674 676 680 682 690 6% 744 741 787 3398 3782 

"RELOCA 4568 800 1935 2955 3403 
RELOCB 4578 1388 es49) 33670-3756 

RESTOR 4488 646 692 
SAVE 4468 630 661 



COGAA-A BASIC 11 FAMILY INSTRUCTION EXER. 
ODQRAA.P11 

FOC 886 
ADCB 1216 
ROD S8s 

BCS $28 

PEG $53 

LO? 
MACY11 27°732) ce-SEP-76 24:39 PAGE 92 

CROSS REFERENCE TABLE -- PERMANENT SYMBO_S 

1631 1602 20e9 2926 3695 
1704 1843 1857 e065 eles 
1929 2164 2230 2243 e302 
2931 2938 2950 e99e 2993 
3200 3208 sell 3eel 3244 
3502 3$le 3$15 3520 3531 

1 
923 931 945 983 1010 

1230 1236 le42 1255 lebe 
1440 1467 1482 1513 1520 
1686 1692 1699 1728 1747 
1902 1914 1969 i977 1991 
2118 2134 e180 2193 e202 
e44S 2451 2456 2532 2539 
2892 2900 3022 3032 3101 

895 913 939 960 993 

3300 



ODGARA.P11 

BNE Sil 

BPL be4 

BR S47 

BYC 831 

BVS Ble 

MN7 
COGAA-A BASIC 11 FAMILY INSTRUCTION EXER. 

Le A 

MACY!1 27(732) 22-SEP-76 14:39 PAGE 93 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 



DOGARA. P11 

e392 2557 o Bom 
gee EPP 1 
DECB 618 12S4 
EMT 449 3295 
HALT 460 481 
INC 510 Sle 

2035 2050 
3154 3165 

INCB «1218 = 1023 
3314 3465 

TOT 3e7e 3335 
IMP 514 30°65 
JSR Sle 6l2 

688 6390 
3782 3841 

MFPD 3056 3072 
MOV 465 466 

493 494 
S77 578 
643 6S4 
776 779 
971 972 

19S9 1060 
1089 1e09 
1665S 1666 
1989 1960 
2236 ecte 
2480 2482 
26S7 26S8 
2768 e776 
2875 2876 
2984 2985 
3113 311S 
3¢ee0 3229 
3340 3360 
3414 3416 
3451 3452 
3521 3523 
3614 3616 
3631 3693 
3816 3823 
3867 3871 

MOVB S62 606 
{ 25.9 ecbl4 

3631 3646 
| S22 958 

1247 1$31 
| NOP S32 1 

3738 3739 
3753 3759 

RESET 3835 3893 
ROL 636 640 

ROR 736 894 

2569 

DOQAA-R_ BASIC 11 FAMILY INSTRUCTION EXER. 
CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

e585 e591 

MACY11 27(732) 

e688 

207 
103 
1519 

2700 

eleb 
110e 
1727 

1056 
e7el 
3707 
1841 

3 
664 
7 

NO? 
22-SEP-76 14:39 PAGE 94 

2807 e811 3118 

O46 
160 
2431 

3131 3172 3218 

3632 



poe ee 

DOQAR-A BASIC i: FAMILY INSTRUCTION EXER, MATYLL 27(732. 
BOGAAA. PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
RRB «21 Ss12QY HBL. «189118642079 B30 
RTI So} 533, 563701757) 3084 S27 

3578 «359803618 «93626 2887) 3778 = 3789 
RTS 485 (619 625 6499 ‘74> 3193 3219 
S8o 92 115] 1159 1426 «16451774 = 1968 
SRB 1238S sIMGC1S2S)—17elS 18342057 
c¢ gS 865 S81 920 (951 969 1253 

17380 175B)= 1761820) 1961 = 19671974 
. 2325 «2373, 1B = eS4B 2558 «= hbS 3049 

SES Soy B38iBBS = B93, 829) «1000 = 1093 
1305 134513831404) 406 1480184? 
2363 2D 243 N87 26322688729 

SEN Bee 2154 = 2336 0 OHH 3G2 «3339 
SEV 630 87 «O183ssT4B M19 14801511 

216 2140 e184 = 2301) eal 2384443 
SEZ O45 876 1511 3294 3343 
SUB S59 57957 BBC 7750778 ~=SB0B 

2357 2374 BSED S92 kb? 2752704 
3409-364 

SWAB 99 1313 1340 1390 1548 1716 1808 
TRAP a4. M4 3365 
TST SoS 581 40 BOB:si7siBCBY OB 

1577 «15821657 1658 = 166] 16621919 
2783 «oP = MOL «= 24] «847626132859 

| gige2 31 3146156388 GzeH 3247 
| TSTB be} 728) 13191537 154216741822 

3867-3894 
WAIT 3775 
PES 1 

,:ASCII «7107 
(iRSCIZ2 S1Bi70B i712 71, 7H 715719 
TEND” 3953 
‘IEVEN = 721—=Ss«3791 
| CLIST ? “33 360 460 
, MAR 44 7 a HH SHS 452 
MACRO «445 4S4 
INLIST 7 39 460 
"REM 8 

'TREPT = 460-3730 
‘TITLE §=93%2 «© 758 
ORDO sS3HCiCSHS So SHBCi«‘ SCG 

1355 «14551571 1572165316549 1655 
e40g e473 7M 21D BGI BBB 
e762 e7b3sBSS)eBSG BED eBb1 Se 
3110 31453175) 3213-3390 »§= 34833500 
3905 «34273950 «93851-3852 

ERRORS DETECTED: 0 HARD 2 SOFT 
CEFAULT GLOBALS GENERATED: 0 

'  #, GOQARA. SEQ/SOL/CRF /PRGNUN=DDQAAA 
RUN-TIME: 12 24 6 SECONDS 

BO8 
22-SEP-76 14:39 PAGE 95 

3479) 3484 3£93 3832 

1574 1941 2141 2328 
2361 3050 3062 

2340 3027 

1018 1027 1186 1364 
1958 1963 = 2049 205: 
3033 3042 070 31il 

1054 1066 1088 1208 
2232 2408 

2710 e711 e7le 2713 
3041 

3812 3817 3882 3890 

a es oe ee em ee re ee eet may



om oe - ~ te ee eee Ren ee eee a ee ee ee 

poonena BASIC 11 FAMILY INSTRUCTION EXER MACYS] 27(732° 

1 
i 

ARAL PLI CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

RUN-TIME RATIO: 221/43=5.1 
CORE USED: lik 12) PAGES) 

cos 
E2-SEP-76 34:39 PAGE 96 



SION ODDO HOON tas 
HOOCOOOOOCOOOCOOOO 

SSS. ASS 

1 
7e0 { 

AANARADA Nu) WON: OoDNnOOn sat aasoodsotsocnke Soudan TET ITL 
? 999999900000000001 11 

° 


