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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZDPE-A-D 

PRODUCT NAME: OUPL1 CONFIDENCE TEST 

DATE: DEC 75 

MAINTAINER: DIAGNOSTICS 

THE IN ORATION IN mae pocrent i SUBIECT TO CHANGE WITHOUT NOTICE 
RN SHOULD A COMMITMENT BY DIGITAL EQU I 
CORPORATION. “OIGTIAL EQU PENT cORPoR pS SUES NO RESPONSIBILITY 
FOR ANY ERRORS THAT MAY caren IN TH DOCUMER 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE 
AO ee. ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERNS OF SUCH 

GI EQUIPMENT CORPORATION a NO RESPONSIBILITY FOR THE OR 
REL SOBILITY OF ITS SOFTWARE EQUIPMENT THAT IS NOT SUPPLIED BY 

COPYRIGHT (C) 1975 BY DIGITAL EQUIPMENT CORPORATION 
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1.0 

PAGE 2 

ABSTRACT 

THE FUNCTION OF THE MAINODEC IS 10 PROVIDE A LEVEL OF 
CONFIDENCE IN THE OPERATION OF THE DUP-11 WITHOUT CHANGING 
JUMPERS OR SWITCHES FROM CUSTOMER CONFIGURATION. 

THE OPTION IS. TESTED 1 IN 5 SOLC 0 MOOE (BIT-STUFFING), THEN IN DEC 
DOCMP-L INE PROTOCOL WITH AN IMBEDDED 

of WI TEST R A CLP Meee RESP! ML TED Oe 
THE MOOEM C W TED, Na 1 “11 IS SCOR Ae RTE, bP 
56 ste fobne ss Poet.) AL Gest Tron MUST Be ANSWERED. 
lf A ERROR SHAD A 

TIONAL AREA re I 
OPT TON. THE OIAGNOSTICS WILL HAVE TO BE RUN. 

CURRENTLY THERE ARE THROS OFF-LINE DIAGNOSTICS THAT ARE TO BE 
RUN IN SEQUENCE TO _ ENSURE T IF AN ERROR SHOULD OCCUR IT 
WILL BE DETECTED AT AN EARLY STAGE AND ESTABLISH THAT 
DIAGNOSIS OF THE ERROR WILL BE IMMEDIATE TO DISCOVERING THE 
PROBLEM. 

NOTE: ADDITIONAL DIAGNOSTICS MAY BF AfOED IN THE FUTURE. 

THE THREE DIAGNOSTICS ARE: 

i. OZDPB (REV) BASIC AND INE TRANSMITTER TESTS. 
2. OZDPC (REV) OFFL i REC VER Tg EoTS, MODEM CONTROL AND 

3. OZDPO (REV) OFFLINS SOLC DATA_AND FUNCTION OFFLINE DECMODE 
A AND TION TESTS 

NOTE: THE FOURTH TAPE IS: 

4. OZDPE [REV] THIS CONFIDENCE TEST. 
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REQUIREMENTS 

EQUIPMENT 

ANY POPL! FAMILY CPU (WITH MINIMUM 4K MEMORY) 
BSR 3s | (OR EGUILIVALENT) 

PROGRAM WILL USE ALL 4K OF MEMORY EXCEPT WHERE ABS 
BOCTSTRAP LORE RESIDE. LOCATION 1500 THRU 1560 

TALLY T FT UNTOUCHED BY T OPERATOR 
ATER "the buen PERARETER DIALOG HAS BEEN EXECUTED OR AFTER 
THE DEFAULT SETUP HAS BE 

LOROING PROCEDURE 

METHOD 

ALL PROGRAMS ARE IN ABSOLUTE FORMAT AND ARE LOADED USING THE 
NOTE: IF THE DIAGNOSTICS ARE ON A MELIA LOADER. 

Re DISK, MAGTAPE, DECTAPE, OR CASSETTE FOLLOW 
His trutt ong on THE AROMITOR WHICH HAS BEEN PROVIDED ON THAT 

ae
 

ABSOLUTE LOADER STARTING ADDRESS = #+500 

MEMORY SIZE 

7 
57 
77 
117 
137 
157 

PLACE ADORESS OF ABS LOADER INTO SWITCH REGISTER. (ALSO PLACE 
"HALT’ SW UP) 

DEPRESS ‘LOAD ADDRESS’ KEY ON CONSOLE AND RELEASE. 

DEPRESS *START KEY’ ON CONSOLE AND RELEASE (PROGRAM SHOULD NOW 
BE LOADING INTO CPU) 

PE
RE

LE
A 
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STARTING PROCEEDURE 

A. SET SWITCH REGISTER TO 000200 

B. OE€PRESS "LOAD ADDRESS’ KEY AND RELEASE 

C. LEAVE SWR BIT 7=1 TO USE EXISTING PRRAMETERS PREVIOUSLY 
SET UP BY_THE DUPI1 PARAMETER DIALOG. SET SWR O OR 1 TO 

THE PARAMETER DIALOG. (#) 

DO. DEPRESS ’START neh ANO RELEASE. THE PROGRAM WILL TYPE 
MAINDEC NAME AND PROGRAM NAME (IF THIS WAS THE FIRST START 
UP OF THE PROGRAM) AND ALSO THE FOLLOWING: 

* EXAMPLE? 
"MAP OF DUPII STATUS’ 

1500 160050 CSR OF DUPLI 
15ue 000300 VECTOR OF DUPI1 

THE ABOVE IS ONLY AN EXAMPLE! ‘THIS WOULD INDICATE THE STATUS 
TABLE STARTING AT ADDRESS 1500 IN THE PROGRAM. THE STATUS 
TABLE MUST BE VERIFIED BY THE USER. 

IT IS POSSIBLE FOR THE OPERATOR TO MANUALLY CHANGE (TOGGLE IN) 
ite INFORMATION IN THe MAP_TO SUIT A SPECIFIC CONFIGURATION 
BUT THE yt OR VERIFYING THAT INFORMATION RESTS 
WITH THE OPERATOR 

THE PROGRAM WILL TYPE ’R’ AND PROCEED TO RUN THE MAINDEC 

CONTROL SWITCH SETTINGS 

SET: tata eer PRINT ‘our, 
SET: T TYPE OUT ON ERROR. 

MBIT ERATIONS. (QUICK PASS) 
O NEXT TEST ON ERROR 

ae 
ae
 

CATCH ERROR AND LOOP ON IT 
SE PREVIOUS STATUS TABLE. 

: RE 
: RESERVED 

SET: foek OF cK ON SELECTED 
: T PROGRAM are SELECTED TEST 

SET: ENTER PARAMETERS USING MANUAL DIALOG E
L
L
E
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(#) THIS MUST BE DONE EVERY TIME A NEW DEVICE IS TESTED. 
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192 PARAMETERS MUST BE CHANGED T0 TEST MORE THAN ONE DEVICE. 
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PAGE 5 

SUITCHES @ THRCUGH 15 ARE DYNAMIC AND SHOULD BE USED AS NEEDED 
Bernat ‘ The ho HONS TOR PORTION OF THE’ Thee Te RENNIN) AND 
SHOLILD SET PRIOR TO STARTING RESTARTING THE 
DIAGNOSTI 

SWITCH REGISTER RESTRICTIONS 

SW 01 RESTART PROGRAM AT SELECTED TEST. IT IS _ STRONGLY 
Fan. O THAT AT LEAS 7 one 8 PASS HAS BEEN MADE BEFORE 

HA 
TH 

IT 

1S 
IS IS THAT THE PROGRAM HAS 

75 wea ARERS AND PARAMETERS IN THE MONITOR 
PORTION OF THE PROGRAM. IS POSSIBLE TO LO200, AND 

IDED PARAMETERS 
PREVIOUSLY’ SET uP AS BESCRIBED IN SECTION 4.0. ALSO 
WHEN A TEST IS SELECTED, ALWAYS START AT THE VERY 
BEGINNING OF THAT TEST. 

SWITCH REGISTER PRIORITIES 

A) ERROR SWITCHES 

1. SW le DELETE PRINT CUT ee ON ERROR. 
2. Sk 13 DELETE ERROR PRINTOU 

TENG £0 SELECT ATES TT NOT IN THE ORDER OF 
THE RLBSOn Fon 

HE TESTCON ERROR). 

I 
: OR. 
- SW 08 GOTO BEGINNING OF T 

5. SW 10 GOTO NEXT T ON ERROR). 

B) SCOPE SWITCHES 

1. SW 14 - LOOP ON TEST. WILL LOOP ON TEST UNTIL SWITCH 
TS LOWERED. 

2. SW 11 - INHIBIT ITERATIONS (QUICK PASS). ALLOWS ONLY 
ONE PASS THROUGH A TEST. 

STARTING AOORESS 

STARTING ADORESS IS AT 000200. THERE ARE NO OTHER STARTING 
ADDRESSES FOR THE DUP11 DIAGNOSTICS OR THIS EXERCISER. 

NOTE: IF AODRESS 000042 IS NON-ZERO He PROGRAM ASSUMES IT 

TC (T
en
s 

Ww
; 

IS UNDER ACTil OR XXDP TROL AND WILL ACT 
RECORD INGLY ay TER OUP boa 3 TESTED, THE PROGRAM WILL 
RETURN TO *XXDP’ 
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PAGE 6 

OPERATING PROCEDURE 

THE PROGRAM IS INITIALLY STARTED MESSAGES AS CESCRIBED IN 
CTION FOUR WILL BE PRINTED AND PROGRAM WILL BEGIN RUNNING 

ite DIAGNOSTIC. 

PROGRAM AND/OR OPERATOR ACTION 

THE TYPICAL APPROACH SHOULD BE 

1. HALT ON ERROR (VIA SW 1S=1) WHENEVER AN ERROR OCCURS. 
2. CLEAR SW 15. 

TEST NUMBER PC WI es POSSIBILY AN 
MESSAGE (THIS DE THE TEST), 10 GIVE THE OPERATOR 

PROBLEM. IF IT IS NECESSARY a IDEA AS TO THE OF THE P 
TO KNOW MORE INFORNATI ING THE ERROR REPORT, LOOK IN 
THE LISTING F FOR THAT west MUGER WHICH WAS TYPED OUT AND THEN 

THe Ps OF ERROR REPORT. IN THIS WAY THE EXACT 
NONE TION NG OF THE Tee BE INTERPRETED SINCE THE ERROR PC 
IS THE HLT+2 LOCATION. 

AT THIS POINT IT IS RECOMMENDED THAT THE NORMAL DIAGNOSTICS BE 
RUN TO ISOLATE THE ERROR CONDITIUN. 

ia
 
RS DESCRIBED PREVIOUSLY THERE WILL ALWAYS BE 

TYPED OUT AT THE TIME OF 
12=0)._ ROOITIONAL INFORMATT 
restate WHICH IS TO GIVE ay

s 

ERROR RECOVERY 

IF FOR SOME REASON THE DUP11 SHOULD "HANG THE BUS’ (GAIN 
CONTROL oe BUS SO THAT CONSOLE MANUAL FUNCTIONS -RE INHIBITED) 
Be PET OR Re POWER Down “uP TH fete a RY FOR OPERATCR TO REGAIN 

SHOULD HAPPEN LOCK IN LOCATION 
eee FOR THE MBER on” THe TEST_THAT WAS RUMNING AT THE 
TIME OF _THE CATASTROPHIC ERROR. THIS GIVES THE OPERATOR SOME 
IDEA AS TO WHAT THE DUP11 WAS DOING AT THE TIME OF THE ERROR. 
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7.0 

7.1 

7.2 

8.0 

8.1 

8.2 

PAGE 7 

RESTRICTIONS 

STARTING RESTRICTIONS 

CTLON 4 Sie tart STATUS TABLE SHOULD BE VERIFIED 
ESS OF HOW PROGRAM WAS STARTED. 

OPERATING RESTRICTIONS 

pur Ad PaRang TER DIA, DIALOG MUST BE ANSWERED BEFORE RUNNING THIS 
NO DEFAULT PARAMETERS FOR THIS MAINDEC. 

TF Pore THAN ONE DEVICE IS TO SE TESTED THERE ARE TWO OPTIONS 
FOR THE USER: 

1. ANSWER THE COMPLETE PARAMETER DIALOG AGAIN. 

TOGGLE IN THE NEW CSR AT 1500 AND THE VECTOR AT 1502, THEN 
RESTART THE PROGRAM WITH SWO7=1. 

MISCELLANEOUS 

EXECUTION TIME 

Au DUP11 DEVICE DIAGNOSTICS WILL GIVE AN "END PASS’ MESSAGE 
(PROVI NO le=0) WITHIN 4 MINS. THIS IS 

S SET TO GIVE THE FASTEST 
TION TIME DEPENDS GREATLY nes

 
F 5 3 a 8 #5 5 

PRSS COMPLETE 

NOTE: #EVERY# TIME THE PROGRAM IS STARTED, THE TESTS WILL RUN 
Re IF SW11 (DELETE ITERATIONS) WAS UP (=1). THIS IS TO VERIFY 
NO_#HARD# ERRORS RS SOON AS POSSIBLE. THEREFORE THE FIRST 
PASS--ERCH TIME PROGRAM IS STARTED--WILL BE A QUICK PASS’ 
UNTIL ALL DUP11°S IN Brecen ARE TESTED. WHEN THE DIAGNOSTIC 
HAS COMPLETED A PASS WITH THE NORMAL ITERATION COUNT 
LE COUNT ASO THE FOLLONING TS AN EXAMPLE OF THE PRINT OUT TO 

END PASS OZDPBA CSR: 160050 VEC:300 PASSES:000001 ERRORS: 000000 

NOTE: THE NUMBERS FOR_CSR AND VEC ARE NOT NECESSARILY THE 
VALIES FOR THE DEVICE. THEY ARE ONLY FOR THIS 
EXAMPLE. 
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PAGE 8 

KEY LOCATIONS 

RETURN CONTAINS THE ADORESS WHERE PROGRAM WILL RETURN 
WHEN ITERATION COUNT IS REACHED OR IF LOOP ON 
TEST IS ASSERTED. 

NEXT CONTAINS THE ADDRESS OF THE NEXT TEST TO BE 
PERFORMED. 

TSTNO CONTAINS THE NUMBER OF THE TEST NOW BEING 
PEFORMED. 

RUN THE BIT IN *RUN’ ALWAYS POINTS ONE PAST THE 
DUP11 CURRENTLY BEING TESTED. 

DUPCROO-DUPCRO7 
(1500)-(1560) THESE LOCATIONS CONTAIN THE INFORMATION NEEDED 

TO TEST UP T0 8 (DECIMAL) OUPIIS SEQUENTIALY 
(USED ONLY IN THE DIAGNOSTICS, NOT IN THIS 
CONFIDENCE TEST). THEY CONTAIN THE 
VECTOR AND STATUS CONCERNING THE CONF IGURATICA 
OF EACH DUPI1. 

RXCSR CONTAINS THE RECEIVER CSR OF THE DUP11 UNDER 

MORE ON THAT ’STATUS TABLE’ (1500-1560) 

"MAP OF DUPI1 STATUS’ 

1S00 16050 
sc2 =: 000300 

1500 160050 THIS IS THE SYSTEM CONTROL REGISTER FOR THE 
1ST OUP11 IN THE SYSTEM. 

{S02 = 000300 THIS IS VECTOR 'A’ FOR THE FIRST OUP11 IN THE 
SYSTEM. 

THE VE _IS FEVER TED FOR FOR ERCH OU A anette THE AB BySTen. THE TABLE 
IS ILLED BY MANUAL AS DESCRIBED 
PREVIOUSLY. ALSC, IF DESIRED gy iit USER - THE LOCATIONS MAY 
BE ATED BY "HAND (TOGGLED IN) TO SUIT THE SPECIFIC 
CONF IGURATI THUS MAKING EACH DEVICE MAP DIFFERENT. IT IS 
Me RESPONSIBILITY OF THE OPERATOR TO VERIFY THE DATA IN THE 
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388 
386 
387 
388 
389 
Ry 
331 
332 
333 
3H 
39 
3% 
397 
338 
399 
400 
401 
402 100000 
403 040000 
404 020000 
40S 010000 
406 004000 
407 002000 
408 001000 
409 000400 
410 000200 
411 000100 
412 oooo4d 
413 
414 000010 
415 
416 
417 000002 
418 000001 

21-OCT-76 16:11 PAGE Li 
INTRODUCTION TO DUP11 DIAGNOSTIC 

KO1 

; #MAINDEC-11-DZDPE-A /(377>/DUP11 QUICK-VERIFY EXERCISER 
:SCOPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

iP oen BRS PROCEDURE 

: LOAD ADDRESS 000200 
SPRESS START 
: PROGRAM WILL TYPE “MAINDEC-11-DZ0PE-A_/<377>/DUP11 QUICK-VERIFY EXERCISER ™ 
*PROGRAM WILL T 
“AT THE END OF A 
AND THEN RESUME 

; SWITCH REGISTER OPTIONS 

YPE_“R” TO INDICATE THAT TESTING HAS STARTED 
pee tng PROGRAM WILL TYPE PASS COMPLETE MESSAGE 

ERROR 
CURRENT reoT 
ERROR_TYPEOU 
YPEQUT/BELL ON ERROR. 
ITERATIONS 

;SELECT DUP’S DESIRED ACTIVE 
NOTE: THIS MUST NOT exceed ORIGINAL COUNT 
sLOCK ON TEST SELECT 
RESTART PROGRAM AT SELECTED TEST 
ENTER PARAMETERS 
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DZOPEA. CNB GENERAL DEFINITIONS AND EQUIVALENCIES 

419 
420 
Yel ;REGISTER DEFINITIONS 
ee jrevvesesecccnsasoors 
¥oy 000000 RO=%0 ;GENERAL REGISTER 
Yas 900001 R1=% * GENERAL g 3 R 
Heb ooo002 Roz’ : GENERAL TER 
yo 000003 R3=43 *GENERAL REGISTER 
42g oooo04 R4=%4 *GENERAL REGISTER 
Weg oocods RS=%S *GENERAL REGISTER 
430 o0c006 SP=%6 *PROCESSOR STACK POINTER 
431 090007 PC=“7 PROGRAM COUNTER 

433 sLOCATION EQUIVALENCIES 

43S ; 
436 177776 PS=177776 sPROCESSOR STATUS WORD 
432 0¢1150 STACK=1150 *START IF PROCESSOR STACK 

433 s INSTRUCTION DEFINITIONS 

44] , 
yy 00S746 PUSHISP=5746 § ;DECREMENT PROCESSOR STACK 1 WORD 
443 00S726 POP 1SP=S726 > INCREMENT PROCESSOR STACK 1 WORD 
yyy 010046 PUSHRO=10046 § ;SAVE RO ON STACK 
4YS 012600 POPRO=12600 *RESTORE RO FROM STACK 
YUE OO4G4E PUSH2SP=24646  :DECREMENT STACK TWICE 
yy? 022626 POP2SP=22626 _ ; INCREMENT STACK TWICE 
uae -EQUIV EMT,HLT ;BASIC DEFINITION OF ERROR CALL 

450 
4S 100000 81T1S=100000 
4So o4cc00 BIT14=40000 
453 020000 BIT13=20000 
4S 010000 BIT12=10000 
ySS 004000 BIT11=4000 
456 002000 BIT10=2000 
457 001000 BIT9=1000 
458 000400 BIT8=400 
459 000200 BIT7=200 
460 007100 BIT6=100 
461 000040 BITS=40 
462 ocod20 BIT4= 
463 000010 BIT3=10 
464 OCCOO4 BlTe= 
46S oocoae BITi= 
466 000001 BIT0=1 
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OZOPEA. CNB TRAPCATCHER FOR UNEXPECTED INTERUPTS 

63 po HE HE HE HE HE HE He HE HE He HE SE HE HE A SE HE HE HE HE HE HE HE HEE HE HE HE HE HE HE HE HE HE HEHE HEHE HEHE EE EEE EEE RE REE ES 

471 ; TRAPCATCHER FOR ILLEGAL INTERRUPTS 
47e >THE STANDARD “TRAP CATCHER” 13 PLACED 
473 ; BETWEEN ADDRESS 0 TO ADDR ESS 7 76. 
ate , IT LOOKS LIKE "PC+2 HALT” 

i? : LRRRELERA ALLER LE ERE EERE LEK E RRA E REE RRA A AREER AK RRR SE RRALERRRESS 

478 000000 .=0 
mre ;STANDARD INTERRUPT VECTORS 

481 
482 o00Ce4 -=24 
483 O000e4 004614 .PFAIL ;POWER FAIL HANDLER 
484 000026 000340 340 SERVICE AT LEVEL 7 
48S Q00030 O0423e2 HLT ERROR HANDLER 
486 O00032 000340 340 SERVICE AT LEVEL 7 
487 O00034 004200 . TRPSRV ;GENERAL HANDLER DISPATCH SERVICE 
488 000036 000340 340 SERVICE AT LEVEL 7 
489 000040 240 
490 000040 O00000 8) ;SAVE FOR ACT-11 OR DDPe 
491 O0004e O00C00 0 RETURN AODRESS IF UNDER ACT-11 OR DDP2 
492 000044 000000 4) SAVE FOR ACT-11 OR DOP2 
493 00004 00c766 SENDAD 3FOR USE WITH ACT-11 OR DOP2 
494 o000S2 .=S2 
dep ooodse 000000 0 ;ACT-11 PROGRAM CHARACTERISTICS 

497 000174 22174 
498 000174 000000 OISPREG: ) ;SOFIWARE DISPLAY REGISTER 
433 000176 000000 SWREG: 0 SOFTWARE SWITCH REGISTER 
S00 000200 -=200 
S01 000200 000137 O001Ste JMP - START ;GO TO START OF PROGRAM 

001000 -=1000 
001000 005377 O40515 O47111 MTITLE: .ASCIZ <377)<¢12>/MAINDEC-1L1-DZDPE-A /<377>/DUP11 QUICK-VERIFY EXERCISER /<377) 

001200 =1200 
;SWR AND LIGHTS 
6 

001200 177570 OISPLAY: 177870 311/745 CONSOLE LIGHTS 
OOiede 177570 SWR : 177870 s INDIRECT POINTER TO SWITCH REGISTER 

; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 

001204 177560 TKCSR: 177560 ; TELETYPE KEYBOARD CONTROL REGISTER 
001206 i775&e TKDOBR: 177562 s TELETYPE KEYBOARD DATA BUFFER 
001210 177564 TPCSR: 177564 ;TELEPRINTER CONTROL REGISTER 
OOl2l2 177566 TPOBR: 177566 ;TELEPRINTER DATA BUFFER 

;PROGRAM CONTROL PARAMETERS U
U
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

RET RN: 

000 
000 
000 
000 

21-OCT-76 16:11 PAGE 1 

NEXT: 
LOCK: 
ICOUNT: 
LPCNT: 
TSTNO: 
PASCNT: 
ERRCNT: 
LSTERR: 

INITFLG: . 
ERRFLG: . 
LOKFLG: . 
QV.FLG: . 

EVEN 

G 

NOI 

;PROGRAM CON7POL FLAGS 

;SCOPE ADDRESS FOR LOOP ON TEST 
“ADDRESS OF NEXT TEST 10 BE EXECUTED 
:ADGRESS FOR LOCK ON CURRENT DAT 
;NUMEER OF ITERATIONS THT CURRENT TEST WILL BE EXECUTED 
;NUMEER OF ITEREATIONS COMPLETED 
;NUMEER OF TEST IN PROGRESS 
;NUMBER OF PASSES COMPLETED 
TOTAL NUMBER OF ERRORS 
PC OF LAST ERROR CALL 

;PROGRAM INITIALIZATION FLAG 
ERROR OCCURED FLAG 
LOCK ON CURRENT TEST FLAG 
QUICK VERIFY FLAG. 
ON FIRST PASS OF EACH DUP11 ITERATIONS 
;WILL BE SUPPRESSED 
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 
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Ba
ss
se
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© 
S
R
R
 

aa 
Sa
ba
 

al 
att

a 
ta

ta
 

are 

001352 

0013Se2 

001364 

001356 

001360 

001362 

001364 

001366 

001370 

001372 

001374 

001376 

e
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lo
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ie
 

a8 
ee
 

x 

;DEFINITIONS FOR TRAP SUBROUTINE CALLS 
POINTERS T0 SUBROUTINES CAN BE FOUND 
IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

£ RREESERERLARERESELARELERESAE SESSA SESE SE REESE SES ERE REE REESE SE SELES 

SCOPESTRAPSD ;CALL TO SCOPE LOOP AND ITERATION HANDLER 
SCOP1=TRAP+1 CALL TO LOOP ON CURRENT DATA HANOLER 

TYPESTRAPSE sCALL TO TELETYPE OUTPUT ROUTINE 

INSTRETRAP+3 ;CALL TO ASCII STRING INPUT ROUTINE 

INSTER=TRAP+4 ;CALL TO INPUT ERROR HANDLER 

PARAMS TRAEVE CALL TO NUMERICAL DATA INPUT ROUTINE 

SAVOS=TRAPSE ;CALL TO REGISTER SAVE ROUTINE 

RESOS: TRAY ;CALL TO REGISTER RESTORE ROUTINE 

CONVRT= TRAP +10 ;CALL TO DATA OUTPUT ROUTINE 

cHVRT = TRAST ' CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 

SETFLG=TREP +12. ;CALL TO TELETYPE INPUT ROUTINE 

eiiiiiiitiitittiilitiiitiiiiiiiriiiitriiiiirtiititrtrt trite 
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

COe 

;DUP!1 VECTOR AND REGISTER INDIRECT POINTERS 

000000 

500000 BUP Te, 

S35
 

ae
 

20
° 

C0
00
 

~
 

x<
 

oO
 

nn
 

=)
 

o
O
o
o
0
c
0
0
o
 

i POINTER 10 QUP11 RECEIVER INTERRUET VECTOR 
* POINTER Ml EIVER INT ERRUPT SERVIC of 
>POINTER ll aM TT Fe T VECTOR 
: POINTER 10 OUP11 TRANSMITTER INTERRUPT SERVICE PS 
“POINTER TO OUPII RECEIVER sia Us RECI ISTER 

iOINTEN 13 ibtl Beceetea ete 
*POINTER TO ppt Raed TRNSHI Hel STATUS R Fateh 
“POINTER TO DUPI] TRANSM 
“POINTER TO DUP]! SE COROT RE SP OTERCS CE reCT REGISTER 
*POINTER TO STATUS HIGH BYTE 
> POINT i RSL hah 
sPOINTER TO RE BYTE 

MASK.A: ‘BYTE 000 

CLK.A: .BYTE 8. 

L00.00: 000000 

010 

;LAST CHAR TO TEST AND PARITY MASK 

;NUMBER OF CLOCKS NEEDED FOR ONE CHAR 

; PARAMETERS 
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OZDPEA. CNB IZ PROGRAM INITIALIZATION AND START UP. 

608 
609 ; PROGRAM INITIALIZATION 
610 "LOCK OUT INTERRUPTS 
Bil sgeT UP PROCESSOR STACK 

pis ela PROSREN Bend PRacs AND COUNTS 
p14 “TYPE TITLE MESSAGE 

616 1 1 177776 =. START: MOV #340, PS sLOCK OUT INTERRUPTS 
61 1 } 1150 MOV aSTACK SP “SET UP STACK 
618 O01 1 14 900024 MOV 8.PFAIL a8c4 -SET UP POWER FAIL VECTOR 
13 Bo 165 42732 ete Te| 001313 MOVB = DUPNUM, SAVNUM “SAVE NUMER OF DEVICES IN SYSTEM 

rt 1 CLR PASCNT *CLEAR PASS COUNT 
oo 4 1 BOL? CLRB ERRELG CLEAR ERROR FLAG 

1 i 13S] CLR V.FLG “ZERO QUICK VERIFY FLAG 
001624 01 1500 001316 MOV BOUP. MAP, CREAM *GET MAP POINTER. 
pte Seer 001314 NOVB 81. RUN >POINT POINTER TO FIRST DEVICE 

625 00! hers 001232 CLR ERRCNT sCLEAR ERROR 
626 OO01644 005037 001234 CLR LSTERR “CLEAR LAST ERROR POINTER 
be? 61650 bie7z? 1 001226 MOV 81, TSTNO “SET UP FOR TEST 1 

1656 012737 ate 001214 MOV 8. START, RETURN ‘SET UP FOR POWER FAIL BEFORE 
629 s TESTING STARTS 
630 001664 01376 000008 MOV 286, -(SP) *SAVE CURRENT VECTORS 

Bs Tee Oe Oy ooo Roy stags gaa : FOR TIMEOUT 
633 Boi Sae piers me TST Hey, : HARCWARE SWITCH REG 
634 001708 000407 BR 138 “BR IF IT EXISTS 
675 001710 012737 OOOL7 OOlede 128 MOV eSWREG SHR : POINT rhrcolt 
6% 691716 012737 000174 001200 MOV SOISPREG, DISPLAY sPOINT TO SOFT DISPLAY REG 
637 OU172N Oecbob CMP (SP)+, (SP)+ SADJUST STACK 
638 001725 012637 000004 138 MOV (SP)+) a4 *RESTORE VECTORS 
639 001739 Oley? 000006 MOV (SP)+' dab ; 
BHO 01736 1057s 001346 ISTE INIFLG *HAS INITIALIZATION BEEN PERFORMED 

642 OOI7 022737 002766 OOOON2 118: CHP SSENDAD, 2842 IF ACT-11 AUTO MODE, 
643 001752 OO1404 BEQ 6$ DON’T TYPE IO 
B44 001754 104402 001000 TYPE MTITLE -TYPE TITLE MESSAGE 
64S 001760 105137 001346 com8  -« ENIFLG IF NOT SET FLAG AND D0 
6 001764 105777 i77el2 6$ 1378 este *B1IT7=1?? 

B48 wale Arak ooe402 ies JP 1$ 

650 00177 105137 001332 COMB) FLAG 
bei or ier? 3001 001346 MOVE a} BNE G sSET TO MANUAL ENTRY 
6 Baoaig 1 1S00 MOV . MAP, RO CLR MAP 
653 OCeDlY 0C50cD 68S CLR (RO)+ 
bd ODI aia 001560 Ce RD, BOUP END :DONE WITH MAP? 

fer bp wo it a? pols che OIE 
658 C IN 16303 INSTR s OUTPUT MESSAGE & GET INPUT STRING 
659 0 7% MC > MESSAGE 
660 0 749 104405 PARAM s CONVERT STRING 
61 6 2 160000 1 LOW LIMI 
bbe MH 175590 175 sHIGH LIMIT 
663 OlcOMe 001550 DUP: >STORE AT THIS LOCATION 
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IALIZATION AND START UP. 

.BYTE 1 - MASK 
‘BYTE 1 "HOW MANY TIMES + 2 

INSTR s QUTPUT MESSAGE & GET INPLIT STRING 

bog Pon Conve a T BTRING 

670 770 ATH: raTT 
OUPTRO OT ORE AT THIS LOCATION 

672 C $ 001 .BYTE 1 > MASK 
673 0. 00! ‘BYTE 1 *HOW MANY TIMES + 2 
674 &.370 104403 INSTR OUTPUT MESSAGE 8 GET INPUT STRING 

Be BT ERODEN TE SS OE 6 74 L044] SETFLG FLAG BASED UPON INPUT STRING 
677 6.376 OG1340 MOMFLG :THIS FLAG 
678 O2100 105737 001340 TSTB.  OMFLG 
679 0.2104 Ol BEQ 71S 
680 062108 105037 001322 CLRB -TCNFLG 
681 OGcll2 1% 937 OO13e CLRB so ALIMFL 
682 OOcll6 C0441 BR 70$ 
683 O0cle0 012737 000001 00123 718: MOV #1, TEMP! 
684 002125 104403 INSTR j OUTPUT MESSAGE 8 GET INPUT STRING 
68S 002130 Ocs344 MTCN MESSAGE 
&& OO2132 109412 SETFL ifs "et BASED UPON INPUT STRING 
687 O02 3 001272 TCNFL 
688 002136 105737 001322 1STB 
689 O0c142 001427 BEQ fore 
690 O0C144 104403 INSTR OUTPUT MESSAGE & GET INPUT STRING 
651 O021%% C ~'63 MALLIM MESSAGE 
692 00c1SO lu42 SETFLG SET FLAG BASED UPON INPUT STRING 
693 002152 0013402 ALJMFL :THIS FLAG 
69 002154 105737 001342 TSTB. ALIMEL 
695 002160 01°20 BNE 70S 
6% O0els2 104403 INSTR ; OUTPUT MESSAGE 8 GET INPUT STRING 
697 OGe164 005271 MJMPR = MESSAGE 
6°3 OCclbS 104412 SETFLG SET FLAG BASED UPON INPUT STRING 
659 002170 001323 CPCLRJ ;THIS FLAG 
700 Of2172 104403 INSTR ;QUTPUT MESSAGE 8& GET INPUT STRING 
701 B17 O0547¢ T > ME 
702 0 17% 10441 TFLG iS Fra BASED UPON INPUT STRING 
73 O OW OOISH STIMFL :THIS FLAG 
704 I" 2 10s INSTR jouTPUT MESSAGE & GET INPUT STRING 
70S A MORIN 
7 O© % 10412 SETFLG ie FLAG BASED UPON INPUT STRING 
707 310 091 oR] RG 
703 312 ioe NSTR 3 0U MeSSAGE & GET INPUT STRING 
703 00-214 00S7 MLSC - ; MESSAGE 
710 O0c216 104412 SETFLG :SET FLAG BASED UPON INPUT STRING 
711 © % OOIS4 OSCFLG jrHIs FLAG 
71g o > 4] 900001 001312 70S: 61, SAVACT 
7} Oil 0012% 001311 MO TEMPL, 
714 O& % 113737 001e% 001313 TEMP 1, SAVNUM 
715 “4 005337 0012% 6S$: OFC TEMP! 
716 ¥ 051404 BE 64S 
71? -S2 00026! SEC 
718 106137 001312 ROLB § SAVACT ‘ : 
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720 002262 113737 001312 O01e40 64S:  MoVB SAVACT,TEMP2 :8 OF TIMES 
224 00270 413737 001312 001310 MOVa  SAVACT, DUPACTY 
733 fe 3 AAaoat cic 
723 002300 106037 001240 RORB = TEMP2 
724 002204 012700 0C1S00 MOV sOUPCRO, RO 
725 OC°310 O12701 001506 MOV #DUPCRI1;R1 
7 OF.314 1 678: CLC 
727 002316 106037 001240 RORB §- TEMP2 
728 boe3ce 403010 BCC 66S 
729 4 «O12011 MOV (RO)+, (RL) 
730 O00:3c6 06272! 000010 ADO #10, (R14 CSR 
731 062332 012011 MOV (ROS ¢ (RL) 
732 002334 O627e1 000010 ADD #10. (RL)+ VECTOR 
733 OOoHNO Olocel MOV (ROS+, (RL)+ > PARAMETERS 
74 OOcHe2 OO00764 BR 67$ 
735 «O0c34 65S: 
7% OOcoH 104402 168: TYPE XHEAD s TYPE HEADER 
737 002350 012737 001500 001236 MOV kOUP. MAP. TEMP *SET POINTER 
738 O & 017737 176654 001c40 SS: MOV OTEMPL, TEMP2 >SET DATA 
739 0 34 001406 BEQ 1$ "ALL DONE WITH DATA 
740 O& 6 I04NHIO T : 
™4) OF°370 C™SO04 XSTATO : 
42 O We O& 737 000002 001236 ADO 82, TEMP! ;UPDATE POINTER 
430 OU O 7b BR cs 
744 OF.sc2 052777 000001 176572 1S: BIT #SWOO, JSWR 
™S O40 OC'4OS BEQ 7§ 
™ O 12 01.737 001332 TST FLAG 
747 C 416 O0i0Ce BNE 7§ 
™B 0 OD 0°13? 001776 JMP 10 
749 Oue42e4 Of 037 001332 7$ CLR FLAG 
750 O72430 05737 000042 TST ast2 ;1S PROGRAM R'NNING UNDER MONITOR 
751 0 438 QU10390 BNE 3$ >BR IF YES 
re 04% 02777 OOOOID 176536 BIT 8SW03, ISR SELECT SPECIFIC DEVICES?? 

Ooo 001424 BEQ 3$ ; NO. 
754 O0CWG 104472 005157 TYPE MNE >TYPE THE . 
roe ee F CLR RO ZERO DATA LIGHTS 
7% OH OW HALT sWAIT FOR USER TO TELL WHAT DEVICES TO RUN 
757 B 25b 1 176S20 001312 BSR, SAVACT ie THE NP eR VALID? 
758 161 gn 68 >BR IF NUMBER IS OK. 
759 O 65 104402 905020 TYPE  , MERR3 TELL USER OF INVALID NUMBER 
70 Q 472 Or HALT >ST0P THING. 
71 OLCY74 0LJ776 BR 2 *RESTART THE PROGRAM AGAIN 
762 OOCN% 117737 176500 001310 2S: MOVB 9SWR, DUPACTV GET NEW DEVICE PATTERN 
763 Or Sot 13700 001310 mMovB - OuracTV_RO >SHOW THE USER WHAT HE SELECTED 
764 S10 042700 Py ye00 BIC #103775 ,RO “USE ONLY LOW BYTE. 
75 OF S14 000000 HALT >CONTINUE DYNEMIC SWITCHES. 
7b 025] 912700 000300 3S: MOV 8300, RO SPREPCRE TO CLEAR THE FLOATING 
™%7 Ov 12701 000302 MOV #302,R1 “VECTOR AREA. 300-776 
78 C6 910120 4S: MOV =—s R11, (RO) + START PUTTING “PC+2 - HALT® 
m9 6 3 O21 CLR (RI )+ IN VECTOR AREA. 
770 3 32 Oc2del (RO)+, (RL)+ *POP POINTERS 
771 O % 022700 001000 CMP #1000, RO “ALL DONE?? 
re Oucs40 001372 BNE 4§ ‘BR IF NO. 

774 “TEST START AND RESTART 
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000340 

gie
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an 
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s 177776 =.BEGIN: MOV 

176412 BI 

003056 MOV 
003060 

003086 18: MOV 
003060 
001214 es: MOV 

G02 

#340, PS 
#sTacK, SP 
ate 
2 
#8172, ISWR 
1$ 
MLOCK 

NOP, TTST 
anor, TTST+2 

BRW, TTST 
BRX. TTST+2 
acrCLe, RETURN 

SRETURN 

;LOCK OUT INTERRUPTS 
iS5T yp aTACK 
"1S PROGRAM UNDER MONITOR CONTROL 
*BR_IF YES 
“CHECK FOR LOCK ON TEST 
*BR IF NO LOCK DESIRED. 
-TYPE LOCK SELECTED. 
“ROJUST SCOPE ROUTINE. 
-SET UP TO LOCK 
“CONTINUE ALONG. 
“PREPARE NORMAL SCOPE ROUTINE 
“LOCK NOT SELECTED, SET UP FOR NORMAL SCOPE LOOP 
SzART AT *CYCLE™ FIND WHICH DEVICE TO TEST 
sTYPE R 
;START TESTING 
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A. 5 ROUT 

792 sEND OF PASS 
793 TYPE NAME OF TEST 
734 sUDATE PASS COUNT 
795 CHECK FOR xIT TO ACT-11 
ro "RESTART TEST 

79g 077646 905037 001234 .EOP: CLR STERR CLEAR LAST ERROR PC 
739 0 %S2 105037 001347 CLRB ERRELG CLEAR ERROR FLAG 
g00 ¢ 5& 005237 001230 INC “UPDATE PASS COUNT 
801 C 2 013777 001230 176310 MOV PReCHT SDISPLAY :DISPLAY PASS COUNT 
852 C .70 104402 004723 TYPE =, MEPASS “TYPE END PASS 
803 & s7¥ 104402 I TYPE S NCSRX > TYPE 
804 0 .700 10411 1 CNVAT  'XxC5R > SHOW 

PoE ae Ie Bead Siar cee Ht ACT 
87 KoSot8 teas est TYPE > MPASSX *TYPE PASSES 
B08 002720 LOL 003026 CHVRT 1 XPASS ; SHOU IT 

810 it tees T ERR ; SHOW T 
811 OP2734 105337 071313 DECB 40 SAVNUN “ARE ALL DEVICES TESTED? 
8l2 one74o 001017 BNE RESTRT >BR IF NO. 
813 Wle74e 112737 000377 001351 MOVB  8377,0..FLG >SET THE QUICK VERIFY FLAG. 
814 002750 413737 001 1 001313 MOVB pupa SAVNUM iREST THE COUNT 
815 OGe7S 013701 MOV s42.R} CK FOR ACT-11 OR DOP 
816 O027b2 001406 BEQ RESTRT IF NOT, CONTINUE TESTING 
817 002764 000005 RESET STOP THE SHOW--CLEAR THE WORLD 
818 O0c7b6 SENOAO: 
819 002765 OO471 JSR PC, (R1) 
820 002770 ee, NOP 
821 O0e772 O00C4 NOP 
G22 O0C774 O0CCH NOP 
823 002776 OO00CHO NOP 
B24 O03000 012737 006166 001214 RESTRT: MOV 8CYCLE, RETURN « 
82S 00500 000137 006166 JMP CYCLE 
82 12 QO0001 XCSR: 1 
827 O0G014 006 aa -BYTE 6,2 
828 16 001410 RXCSR 
8-9 000001 XVEC: 1 
830 003 coe .BYTE 3,2 
831 O03)e4 001400 DUPRVC 
832 O0%1 00000) xPASS: 1 
833 0. J 006 02 .BYTE 6,2 
e4 32 001230 PRSCNT 
835 O00. 34 00000! XERR: 1 
8% 00° °% 006 o0e .BYTE 6, 
B37 003040 001232 ERRCNT 

833 SCOPE LOOP AND INTERATION HANDLER 

841 OO3042 005037 001234 .SCOPE: CLR LSTERR sCLEAR LAST ERROR PC 
42 00-46 010016 MOV RO, (SP) >SAVE RO ON STACK 
843 po." 032777 040000 176124 BIT aB1T14, OSHR >LOOP_ON TEST? 
644 O0: 56 001407 TTST: BEQ 1 *BR IF NO (IF LOCK SWO1 = 1;THIS LOCATION = 240) 
B45 00° 60 COON SR 360 TO 3$ (DITTO) 
Gi 00302 | 176116 TSTB = ATKCSR *KYBO DONE? 
847 003066 100034 "BR IF NO (LOCK: HIT A KEY ON TTY TO GO TO NEXT TEST) 
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OF PASS ROUTINE 

Ide 

sCLR DONE BIT 
; CONTINUE 
:DELETE [TERATION (QUICK PASS” 
HAS FIRST PASS BEEN COMPLETED? 
:BR IF QUICK VERIFY 
‘ JPDATE ITERATION COUNTER 
ZALL ITERATIONS DONE? 
:BR IF NOT YET 
PREPARE FOR NEW TEST 
START ICOUNT AT. ZERO 

sRESET ITERATIONS 
:GET NEXT TEST 
:POP_RO OFF STACK 
:FAKE AN RTI 
:GO DO THE TEST 

CURRENT CHAR. 
RO KEEP PRINTING! 
TPUT. RESTORE RS 

176112 MOV STKDBR, RO 

Co4000 176076 1S: I $QH11, OSHR 

001351 TSTB = QV. FLG 
BEQ 2s 

001224 INC LPCNT 
001224 001222 CrP LPCNT, ICOUNT 

001347 2s: CLRB = ERRFLG 
001224 CLR LPCNT 
001220 CLR LOCK 

0 o01222e MOV 850, ICOUNT 
001216 001214 MOV NEXT, RETURN 

3S: MOV (SP); RO 
POPeSP 

176024 IMP ORE TURN 
BRW: 1407 
BRX: 437 

sTELETYPE OUTPUT ROUTINE 

TYPE: MOV RS,-(SP) 
oooo0e MOV a2tsP) RS 
poccd2e occ002 ADD #2,2(SP) : POP 
010000 175740 1S: BIT 8SWi2, aSWR : TNH 

BNE 3$ 
TSTB (RS) 
BP 2s 

004702 YPE MCRLF 
175730 2s: 1STB STPCSR 

175724 MOVB (RS) +, JTPDBR 
BNE 1$ °F 

3S: MOV (SP)+,R5 * END 
RTI re) 
9 

INSTR: MOV R3,-(SP) 
MOV RY’ -( SP) 

000004 003316 MOV a4tSP). MSG 
000002 000004 ADD 82, 4(SP) 

-INST1: TYPE 
.MSG: QO 

006122 MOV #INBUF , RY 
000007 MOV #7,R3 
175650 1$: TSTB = ATKCSR 

BPL 15 
7SE44 Hove OBR, (RY) 

AraS00 BIC #200, (RY) 
000015 LS 

BEQ INSTR 
175630 2s: STB TPCSR 

175620 175622 MOV JTKDBR, aTPDBR 
DEC R3 
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PASS ROUTINE 

004676 

000015 

003612 

003610 

003616 

003614 

. INSTE: 

INSTRe: 

. PARAM: 

PARAM! : 

1§: 

PARERR: 

LIMITS: 

1§: 

BNE 1$ 
MOV (SP)+,R4 
MOV (SP)+'R3 
MOV R3,-(SP) 
MOV Ry’ (SP) 
TYPE MoM 
BR INSTI 
MOV (SP)+,R4 sRESTORE R4 
HOV (SP)+,R3 RESTORE R3 

;CONVERT ASCII STRING TO OCTAL 

MOV RS, -(SP) 
MOV R4’-(SP) 
MOV 4(SP) RS 
MOV (RS)4,LOLIM 
MOV (RS)+,HILIM 
MOV (RS) +, DEVAOR 

(RS)+, LOBITS 
MOVB (RS) +. RORCNT 
MOV RS, 4(SP) 
CLR RS 

CrPe se oe 

Po, PARR 
fos fet 
BGT PARERR 
ICB ss 860, (RY) 

BIS8 —s- (RHJ4+. RS 
CMPB sas IS._ (RY) 
BEO LImtTs 
ASL RS 
ASL RS 
ASL RS 
BR 1S 
INSTER 

PARAM! 

; TEST TO SEE IF NUMBER IS WITHIN LIM:TS 

CMP RS HILIM 
BHI PARERR 
CMP RS, LOLIM 
BLO PARERR 
BITB  LOBITS,RS 
BNE PARERR 

;STORE NUMBER AT SPECIFIED ADDRESS 

MOV DEVAOR, RY 
MOV RS, (R4S+ 
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960 903570 062705 o0000e ALO #2,RS 
%1 105337 003617 DECB  ADRCNT 

Si mee pile my Hoye +, ae Bose bioeoe MOY cepa? Re 
965 003606 RTI 
966 003610 LOLIM: 0 
97 002612 HILIM: OQ 
968 003614 000000 DEVADR: 0 
%93 003616 900000 LOBITS: O 
970 003617 ADRCNT=LOBITS+1 
71 sCONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 

973 , 
974 003712 104402 004702 .CONVR: TYPE MCRLF 
97S 003716 O10046 -CNVRT: MOV RO, -(SP) 
976 003720 O10146 MOV Ri. -(SP) 
977 003722 O10s46 MOV R3,- (SP) 
378 003724 O10446 MOV RY) -(SP) 

003726 O10S46 MOV -(SP) 
9R0 003730 017601 oc0dle MOV aie(SP).RL 
98; 003734 062765 oocade o0ddle ADD #2, 12(SP) 
982 003742 012137 004116 MOV (R14, WROC 
983 CO374%6 112137 004120 1S: MOVB = (RL), CHRCNT 
834 003752 112137 OO4I121 MOVB (RL) +, SPACNT 
935 003755 013137 OD4l22 MOV 3(R1)$, BINWRD 
98 O037b2 013704 OONIe2 2s MOV BINWRD; RY 
987 003766 113705 O041e0 MOVB  - CHRCNT_ RS 
9%8 003772 012700 006016 MOV aTEMP,RO 
839 003776 010403 3S: MOV R4_R3 
$90 004000 042703 177770 BIC #177770,R3 
991 OO4004 06e703 000050 ADD #060, R3 
992 004010 410320 MOVB = R3, (RO) + 
999 OON0l2 OC 241 cLc 
994 O0O4014 OC>004 ROR RY 
995 O04016 OUJC4! CLC 
99 O04020 006004 ROR RY 
997 OO4022 O00C41 CLC 
998 O04024 Oc 004 ROR RY 
999 004025 DEC RS 

1000 004030 001362 BNE 3$ 
1001 SO4032 012703 006060 MOV sMOATA, R3 
ICl2 0.4036 114023 4g: MOVB = - (RO), [R3)4 
1033 OO4040 {05337 004120 DECB = CHRCNT 
1004 OO4044 601374 BNE 4§ 
1005S OO4O46 105737 004/21 TSTB = SPACNT 
10% OO4C<2 001405 BEQ 6S 
1097 OO4G4 e723 000940 cS: MOVB #040, (R3)+ 
1638 Oowp60 io 004121 DECB —- SPACAT 
1009 1373 BNE S 
1010 OO4066 105013 6S: CLRB = (R33) 
101! O04070 104492 006 TYPE MOATA 
101¢ A04074 905337 004116 DEC WROCNT 
1013 OO4100 601322 BNE 1S 
1014 OO4i02 012605 MOV (SP)+,R5 
1015 OO'.34 012604 MOV (SP)+,R4 
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OF PASS ROUTINE 

io! 2 OM Biceo3 
i i ONLI 12601 

OO4112 012600 
1019 004114 000002 
1020 004116 000000 
1 004120 
1 4} 
1 OO4i22 000 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 OO41e% 017605 
1032 004130 042737 
1033 O04136 122737 

SSIS ae 
1037 1Se lez? 
1038 004160 001005 
1 1 1e71 
1 1 7 
1041 1 
1042 OO4174 = 104404 
1043 004176 
1044 
1045 
1046 
1047 
1048 
1049 
10S0 
1051 OO4200 011646 
10S2 OO4202 162716 
1053 O04e06 017616 
1054 OON2l2 006316 
10SS OO04214 042716 
10S OO04220 062716 
1057 004224 017616 
1058 O04230 000136 
1059 
1060 
1061 
1062 
1063 OO4232 032777 
1064 O04e40 001406 
1065 OO4e42 105777 
1066 OO4e46 100003 
1067 O04eSO 11e777 
1068 OON2S6 032777 
1063 264 il 
107 266 16 
1071 OO4272 001404 

00ble2e 
006 12e 

006 lee 

174742 

174734 
174716 

311 
LOe 

PAGE eS 

WROCNT: O 
CHRCNT: O 
SPACNT=CHRCNT+1 
BINWRD: O 

;COMPARE THE FIRST CHARACTER. IN THEY TELETYPE INPUT 
BUFFER TO THE CHARACTERS "N” AND " 
IF THE CHARACTER IS “N” CLEAR THE FLAG 
SIF THE CHARACTER IS “Y" SET THE FLAG 

.SETFLG: MOV a(SP),RS 
BIC #40, INBUF 
CMPB oO ow'N’ INBUF sIS IT “N* ? 
BNE 1S 
CLR8B (RS)  ;000 
BR 2S 

1S: CMPB sg’ Y, INBUF sIS IT “y" ? 
BNE 38 

95 MOVB a1 (85) -377 

ATT 
3s: INSTER ;RETRY 

BR *SETFLG 

sTRAP DISPATCH SERVICE 
"ARGUMENT OF TRAP IS EXTRACTED 
“AND USED AS OFFSET TO OBTAIN POINTER 
>TO SELECTED SUBROUTINE 

.TRPSR: MOV (SP). -(SP) sGET PC oF ofETURN 
SUB #2, (SP) *=PC OF T 
MOV a(SP), (SP) °GET tRp 

TRPOK: ASL (SP) MULTIPLY TRAP ARG BY 2 
BIC #177001, (SP) "CLEAR UNWANTED BITS 
ADD 8. TRPTAB, (SP) “POINTER TO SUBROUTINE ADCRESS 
MOV ASP) , (SP) : SUBROUTINE ADDRESS 
JMP a(SP)+ >GO TO SUBROUTINE 

;ERROR HANDLER 
. 

HLT: BIT #SW1l2, SHR sBELL_ON ERROR? 
BEQ XBX °BR IF NO BELL 
TSTB = @TPCSR TTY READY. 
BPL XBX “DON'T WAIT IF TTY NOT READY. 
MOVB «#207, 9TPDBR >PUSH A BELL AT THE TTY. 

XBX: BIT #SW13, dSWR DELETE ERROR PRINT OUT? 
BNE HALTS’ <BR IF NO PRINT OUT WANTED. 
CMP (SP) LSTERR “WAS THIS ERROR FOUND LAST TIME? 
BEQ 1S BR IF YES 
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OF PASS ROUTINE 

001234 
001347 

oco00e 

177777 |~=001347 
450 

002766 o0004e 

00!e3e2 
000400 174440 

002000 174430 

1§: 

TYPMSG: 

18: 

ERRMSG: 
WRKO.FM: 

DATAHO: O 
TYPDAT: 

DATABP: 0 
RESREG: 
HALTS: 

1§: 

EXITER: 
8 

M02 

(SP) LSTERR 
ERRFLG 

(SP) RS 
RS 

(eet RY 
RY 
CRS), ,R4 

#177001,R4 
#. ERRTAB, RY 
(R4)+, ERRMSG 
(R4) +: DATRHD 
(R4) SATABP 
ERRFLG 

DATAKD 
TYPDAT 

OATABP 
RESREG 

#SENDAD , d#4e 
1$ 
aSkR 
EXITER 

2(SP),RO 

ERRCNT 
#208, OSWR 

sSW10,dSKR 
es 

; 

“DATA HEADER? 
R IF NO 

> ___DATA HE 
sATA TABLE? 

: 

;RECORD BEING HERE 
:PREPARE HEADER 
sSAVE ALL pprce REGISTERS 
GET THE PC OF ERR 
aia ADDRESS OF TRAP CALL 
:GET_HLT INSTRUCTION 
MULT BY TWO 
:DOUBLE IT 
MULT AGAIN 
CLEAR JUNK 
GET POINTER 
:GET ERROR MESSAGE 
GET DATA HEADRER 
GET DATA TABLE 
TYPE HEROREER 

;DOES DATA TABLE EXIST? 
:BR IF YES. 

;SHOW IT 
TYPE PC. 
“SHOW IT 
GIVE A CR/LF 
NO MORE HEADER UNLESS NO DATA TABLE. 
i18 THERE AN ERROR MESSAGE? 

Ee 
ERROR MESSAGE 

ADER 

F NO. 
HOW 

OATA TABLE 
‘RESTORE PROC_REGISTERS 
IF ACT=11 AUTO MODE--HALT!! 

;HALT ON ERROR? 
:BR dF AKO HALT ON ERROR 
; SAVE 
sSHOW ERROR PC IN ATA LIGHTS 
sHALT 

‘EBDATE ERROR COUNT 
;GOTO ies OF TEST? 

ooh Next TEST? 
;BR IF NO 
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1138 pouaed 1 lg pp 126 001214 MOV NEXT RETURN -SET FOR NEXT TEST 
4 le7d6 O01! i$: MOV asTaAtk, SP “RESET SP 

30 O04S65 000177 174422 JMP JRETURN jG070 SPECIFIED TEST 

Sere BS isso: ew 
4576 006 002 .BYTE 6,2 

004602 000001 XTSTN: 1 

Bovboe one rs1ns 
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44 

004650 
OO46S4 
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doers 74 
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ENO OF PASS ROUTINE 

“WAIT ROUINE 
SMALL: NOP 

BO3 

PC 

;POWER FAIL ROUTINE 

-PFAIL: MOV SPWRUP , 24 

eSTACK, SP 
#.PFAIL, 24 

ORE TURN 

> STALL 
sRETURN 

;LOAD PFAIL VECTOR FOR POWER UP 

sWAIT TTY TO COME UP 
*REINIT STACK POINTER 
*LOAD PFAIL VECTOR FOR POWER DOWN 

;CLRVEC, ROUTINE TO FILL COMMUNICATION VECTOR AREA WITH .42,HALT 

CLRVEC: MOV 
MOV 

1§: MOV 
CLR 
CMP 
CMP 
BNE 
RTS 

XSTATQ: 2 
BYTE 
TEMP! 
BYTE 
TEMPe 

- EVEN 

Mat 0 

MOATA: O 

INBUF: O 
=. +40 

TRP.PC: .BLKW 1 

sR2 COMM VECTOR AREA ADRS 
INIT R1 WITH AORS OF HALT 
SMOV .42 TO PC 
2MOV HALT TO PC 
“INC TO NEXT VECTOR AREA 
3 END OF VECTOR AREA 

s RETURN 
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END OF PASS ROUTINE 

060037 001402 ADD RO, DUPRPS RX PRIORITY LEVEL 
013737 OO140e OOL4O4 MOV DUPRPS DUPTVC 
060037 001404 ADD RO, OUPtVC -TX VECTOR 
013 OO1L4O4 001406 MOV DUPTVC DUPTPS . 
060037 001406 ADD RO, OUPTPS sTX PRIORITY LEVEL 

012700 OO1L440 MOV 8.00.00,R0 sLOAD STAUS 00-00 
01270! 001436 MOV gNASK.ARI "PREPARE MASK. 
eer 001437 MOV 8CLK.A,R2 > PREPARE CLOCKS 
004737 006704 JSR PC. FIX: 00 *GO AND CALCULATE CONFIGURATION. 
005737 oo0042 TST ashe 
001050 BIE 4§ 
032777 000002 172422 IT #SWO1, 2SUR sIF SWO1=1,GET STARTING TEST 8 
Oo 1444 BEQ 4g 
104402 004702 7$: TYPE  ,MCRLF 
104403 INSTR ;OUTPUT MESSAGE 8 GET INPUT STRING 
OC S143 MTSTN  3MESSAGE 
IGS40S PARAM CONVERT STRING 
000001 1 *LOW LIMIT 
001000 1000 HIGH LIMIT 
001226 TSTNO STORE AT THIS LOCATION 

000 -BYTE OQ $ 
001 "BYTE 1 *HOW MANY TIMES + 2 

012700 007034 MOV bTST1.R0 
622710 012737 Ss: te 812737, (RO) 

1017 BNE 6S 
001226 oo00d2 CMP TSTNO, 2(RO) 

00101 BNE 6S 
001225 000004 CMP 8TSTNO, 4(RO) 

Ute BNE 6S 
010037 001214 MOY RO. RETURN sSAVE PC 
i 702 TYPE  ,MCRLF 
1 746 TYPE MR 
¢ Mle BR 
( 3720 6S: TST (RO)+ 
G 127 010370 CoP RO, sTLAST+10 
G12 BNE cs 
10442 004676 TYPE MOM 
000734 BR og 

012737 007034 O01214 4S: MOV #TST1 RETURN § ;PREPARE RETURN ADDRESS 
000177 172310 gs: JMP @RETURN GO START TESTING. 

011003 FIX.00: MOV (RO),R3 GET PARAMETERS. 
000207 S$: RTS PC : 
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1 C 6734 
1 ( $736 
1301 C 4742 
13G2 OUB744 
1303 O06 
1304 006 
1305 006754 
1306 
1307 006756 
1308 C 6760 
1309 06764 
1310 006766 
1311 006770 
1312 Q06774% 
1313 006776 
1314 007000 
1315 
1316 
1317 
1318 007002 
1319 007006 
1320 007012 
1321 007016 
1322 OO7T72 
1323 QO70c4 
1324 007024 
1325 007026 
1326 
1327 007030 
1328 007030 
1329 007032 
1330 
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S ROUTINE 
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ba $ 
(RO), RS R 

"3 g B 
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Ra
d 3s 

(RO) ,8S 
J 

Ri 

5 4 ; 

(R1)+,RO 

8
5
°
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4§ 

i. 
(RO)+, (RO)+ ;POP_ POINTER 
(RO) ; 

oO
 

=
 

s
t
 

al
 

| ny 
[=

] 
-
 

&
 ; 

ROUTINE TO SET 
TVEC: MOV 

: 
BE
 

E03 

HTHE JOMPER YaeLE Bn LOES Re WITH” 
HE CORRECT DATA BASED ON THE STATE 

OF THE JUMPER ANO CONNECTOR FLAGS. 

(R1)+,RO ;GET_ THE TABLE AODRESS 
;TEST THE TURN AROUND CONNECTOR FLAG 
BRANCH IF CONNECTOR IS MISSING 

suc MEER ISCRISSING 
"MOVE THE DATA TO RS, BOTH JUMPER 
AND CONNECTOR ARE THERE 

S$ 
(RO)+, (RO)+ ;POP_POINT 
OPCLR 

ER 
:TFST CLEAR JMPER F. 
BhANCH IF MISSING 
MOVE DATA- JUMPER IN, CONNECTOR OFF 

;NO_CONNECTOR OR JUMPER 
ner my 

POINTER ADDRESS 
eck OR TTRRAROUND CONNECTOR 
:BR IF_MISSING 
;MOVE THE INFO TO RS 
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FO3 

5 SSeS MESSE AREER SEES EERE TES T2383 306 dg a a a a aa 
S#THIS TEST PROVES THE INTERACTION OF DTRIRTS!STO 
sHWITH pete .DSR, 6 TS CTS AE ARDET are razee 

TA SET CHANGE TWO. 
i Noer THE BIT ANO VERIFY THE OTHER BITS ARE SET. CLEAR 
iT BIT AND VERIFY CLEAR. REPEAT FOR MRESET. 

1 HHHHHHH HHH 

S RRRAREER REEL 
i 

; TEST 1 
# 

s RERREKLRERES 
s RELL EREARE HES EREELERREAELRALERARERA BERLE RAE RELERAERALRRS RE ELE LRES 

téT1: 

1018: 

102$: 

les: 

68S: 

MOV 
MOV 

a 

R1, OJUMPER THIS. CALL DETERMINES IF TURNAROUND CONNECTOR 
AND OPTIONHL JUMPER ARE USED 
SAND LORDS RS (EXPECTED) ACCORDINGLY. 

RX 
eee Ser QTXCSR ;RESET THE DEVICE 
PCS *WAIT FOR RESET TO FINISH 
rxtSR, *LOAD THE RECEIVER CONTROL REGISTER TO R3. 
SMEXT'TXCSR ENTER EXTE“NAL MAINT. MODE 
OTR! ATS!STD, (R33 sTURN ON DTRIRTS!STD 
#110 63 *LOwWO THE NL. .oER 
aTIMER, JTXDBUF ; CHECK K THe TIMER BIT 
66 sBR Fe 
STIMER, STXDBUF eck HE BIT 
67$ :BR IF CLEAR 
(PC)+ ibecnine aT THE _NUMSER 

TIMES TO REPERT 
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BNE 66S BR IF MORE TO GO 
MOV (R3),R4 sGET THe BITS FROM THE RXCSR 
chp a /R4 =6 

Q iB ANCH IF THEY MATCH 
HUT = NO BATCH SHOW OPR. 

007310 001220 2s: MOV * SOS 
073016 BIC bs. C15! caRDET! 5) are *RTSIDTR RS sCLEAR OUT UNWANTED BITS 

3S: CLR (RS), att REGISTER 
o0000s 007342 MOV Reese 
oC4C00 172072 715: Bit FTIFER aTxORUr 16h 5 CHECK ie TER BIT 

OO4000 172062 728: BIT STIMER, TXDBUF fae « te gil 
BEQ 72§ 

738 pet (PC)+ T RErENT Te Me eR 
BNE 71 ie it ater a 
MOV (R3), RY READ BACK He REGISTER 
CMP RS,R4 RS=G000 RY=? 
BEQ 6S "BRANCH IF ONLY THE DSC BITS ARE SET 
HLT 3 -NO-GO TELL OPR 

6S: SCOPE -SCOPE THE WHOLE TEST 
7§: “WORD 173017 

“WORD 173001 
“WORD 1016 
.WORD 0 

{JHHHHHMHMHHHHHHHHHHHHEEEE TEST 2 s:0s000eHHEE HEE EE EEE 
3#TEST OF THE DUP RUNNING A BINARY COUNT 
j¥PRT TERN WITH A CRC CALCULATION AS A SECONDARY STATION 

2 HIHEEHMBHHHHHHHHH EHH HEHHHHHHHEEHE HHH BEE 

os RREKHERELELE 

TEST 2 
o  EREELERELERE 
SRRERL RELEASES HEEERELELRELERALARELEEEREAERE ERLE EALERERER ERAS RARER EERE E EEE : 88 J tSt2: MOV #2. 38TSTNO 

010360 216 MOV 81ST3, NEXT 
o00400 17c004 BIS SMRESET JTXCSR :RESET THE DEVICE 
004610 JSR Pc, SMALL WAIT FOR RESET TO FINISH 
001322 TSTB 4s TCAFLG 

BEQ 1026 
10070 007530 MOV eMEXT, 103$+2 

001244 1028: MoV 8S, TEMPS 
CLR Ri sCLEAR OUT DATA 

102010 010352 MOV 8CRC.CCITT,XPOLY;SET UP THE TAL 
frrr7? 6 MOV 8-1 CALBC ;SETUP FOR THE FIRST TIME 
10356 S00 168: MOV CALBCC, 20 *ALL SEOR THE NEXT CHARACTER 

007476 MOV RL, 178 #1 OAD 8 
010200 JSR RS, SIMBCC CALCULATE SOFTWARE BCC 

8. *BASED ON THESE PARAMETERS 
178: -BLKW DATA 
20: “BLKA PREVIOUS BCC 

INCB RL INCREMENT DATA 
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PASS ROUTINE 

00000: 001236 
001240 
OOO3S4O 177776 
004000 171662 
007002 

340 
171634 

00C100 171626 
171630 

000020 171620 
ooo400 §=171614 

00000S 
004000 171600 

004000 171570 

001244 

171542 

171536 
000100 171526 
177776 

oooco4o §=0077e4 
004000 171510 

O04000 171500 

171452 001324 
001240 00i32e4 

001240 
001240 

007002 

16:11 PAGE 34 
HO3 

168 
MOV #1, TEMP 
CLR TEMP? 
MOV #340. PS 

1038: BIS eSYSTST. OTXCSR 
JSR RS, SETVEC 
11§ 

gre 3 
BIS SACO ORXCSR 
BIS SRINTEN, SRXCSR 

1S: TSTB = @TXCSR 
BPL 1$ 

2s: BIS SEND, aTXCSR 
MOV 8TSOM; aTXDBUF 

101 
MOV 

668: BIT ST IRER, aTXDBUF 
BNE 66S 

678: BIT STIMER, aTXDGUF 
BEQ 67§ 
DEC (PC )+ 

68S: 5 
BNE 65S 
DEC TEMPY 
BNE 3$ 
HLT 4 

3s: TSTB = @TXCSR 
BPL 1018 

4S: CLR aTXDBUF 
BIS #TXINTE, aTXCSR 
CLR PS 

Ss: 
MOV #32. 738 

71$: BIT 8TIMER, JTXDOUF 
BNE 715 

728: BIT @TIMER, aTXLOUF 
BEQ 728 
DEC (PC)+ 

73$: 32. 
BNE 71$ 
HLT 4 

6S: SCOPE 

; INTERRUPT SERVICE ROUTINES 

RECEIVER: 
11S: MOV BRXOBUF DATA 

CMPB Ss TEMP2, DATA 
BEQ +4 
HUT 4 
INCB —sC TEMP2 
1STB Ss TEMP 2 
BNE 7§ 
JSR RS, SETVEC 
14S 

;BR IF MORE TO GO 
:LOAD DATA 
iCLEAR, EXPECTED 

sENTER SYSTEM TEST MODE 
LOAD INTERRUPT VECTORS 
;RECEIVER 
; TRANSMI TER 
sEVEL 

URN ON THE RECEIVER 
TURN ON REC INTERRUPT ENABLE 
sTEST FOR TX 
BR IF NOT SE 
: TURN ON SEND 
TURN ON START OF MESSAGE 

;LOAO THE NUMSER 
CHECK THE TIMER BIT 
‘BR IF SET 
CHECK THE BIT 
BR IF CLEAR 
s DECREMENT THE NUMBER 
;0F TIMES TO REPEAT 
BR IF MORE TO GO 

SLOWER PROCESOR STATUS 

THE NUMBER 
: CHECK tei TIMER BIT 
BR IF SE 
: CHECK Te BIT 
;BR IF CLEAR 
;DECREMENT THE NUMBER 
i OF Te S TO_REPEAT 

IF MORE TO GO 
-FAILED $0 INTERRUPT IN TIME 

;SCOPE THIS TEST 

;GET THE REGISTER AND DATA 
CHECK IT 
:BR IF OK 
COMPARISON ERROR 
COUNT UP EXPECTED 
CHECK TO SEE IF DONE 
;BR IF _NO 
YES--RESET THE VECTORS 
; RECEIVER 



DOPE-A NACY11 27(732) 
DZDPEA. CNB ENO 

21-OCT-76 16:11 PAGE 35 
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1499. 007774 = 010002 
1800 007776 340 
130) 010000 0000Ge 

tes tats 113777 
1S04 010010 105237 
180S 010014 122737 
1S06 010022 0010c6 
1507 0100e% OQ1e777 
1S08 010032 O004e2 
1809 QO1003% OQl2777 
1S10 010042 012777 
dail p1oeg Spey 

i O0S2 ove? 

18 Biooes 000240 
1514 U10062 090240 
1S51S 910064 042777 
1816 Q10072 012777 
1817 010100 012716 
1318 010104 g000Ge 

1Se0 «010108 117737 
1S21 Q10114 109777 
See O101e0 100375 
1S2e3 QO101e2 117737 
1Se4 010130 012716 
1S2S 010134 9000Ge 
1S2¢o 010136 012737 

ee be Bee 
1Se9 010156 001401 
1530 010160 104004 
1831 010162 052777 
1$32 010170 0047937 
1833 010174 000137 
ISH 
1535 
1536 010200 010046 
1837 QO10e02 O1O146 
1538 O10e04 C10°e46 
1539 O1C 06 Ol 37 
IS4H0 OlGel2 O1c>37 
1841 010216 012537 
1542 O10ee2 005037 
1843 010° 76 Q1 
1S44 Thea 
ISHS O10e3% OO 
1S46 010240 032700 

1849 O10e46 00 i843 Ol0es3 Ol 
1550 010eS6 0051 
1551 010060 040037 
1SSe Q10264 poet 
1553 010266 0060 
1SS4 010272 013700 

128 
340 BYTE 

7§: RTI 
- TRANSMITTER: 

00123 171410 les: MOVB 
001236 INCB 
000377 001236 cHPB 

010034 171352 HOV 

000377 171356 218: MOV 
oi00S2 171334 HOV 

001000 171340 228: MOV 
NOP 
NOP 

000120 171324 BIC 
007030 171304 MOV 
007674 138: MOV 

RTI 

171300 001324 148: 0 
171270 ISTB 

171264 001325 MOVE 
010136 HOV 

QO0340 177776 15S: MOV 
010356 COM 
010356 001324 CHP 

BEQ 
HLT 

000400 171226 BIS 
004510 JSR 
007732 INP 

SIMBCC: MOV 
MOV 
MOV 

012% MOV 
C 11240 MOV 
001242 MOV 
010354 1S: CLR 
001242 MOV 
001240 ROR 

ADC 
000001 BIT 

BEQ 
010354 COM 
010352 2s: MOV 

COM 
010354 BIC 

CLC 
001242 ROR 
010354 MOV 

103 

340, 340 

TEMP 1, JTXOBUF 
TEMP] 
#377, TEMP! 
135 
#218, ZOUPTVC 
138 
$377 , aTXDBUF 
#22$ , dOUPTVC 
13$ 
STEOM, aTXDBUF 

SSEND!TXINTE, aTXCSR 

; TRANSMITTER 
*LEVEL 
sRETURN 

;LORO THE TRANSMITTER BUFFER 
;UP_THE COUNT 
;ARE WE DONE 
;BR_IF NO 
;SETUP FOR NEXT PART 
; LEAVE 
;LORD BUFFER 
sSETUP NEXT PART 
; LEAVE 
ae END OF MSG 
;STALL 
DITTO 

* TURN OFF TRANSMITTER 
#NO.BTRAP, DOUPTVC -LOAD VECTOR 
#SS, (SP) 

T 
;CRC CATCH INT SVC 

VB ORXDBUF , DATA 

uw 
SRXDBUF . DATA+! 
815S, (SP) 

#340, PS 
CALBLC 
CALBCC, DATA 
+4 

y 

SMRESET, JTXCSR 
PC, SMALL 

RO 
RO, BCCFBK 

TEMP3 
BCCFBK,RO 

CRUNCH STACK 
; RETURNS 

GET FIRST PART OF CRC 
HALT FOR SECOND PART 

GET THE REST OF THE CRC 
>SETUP FOR RETURN 
* RETURN 
sRAISE PS 
INVERT BCC 
COMPARE SOFTWARE AND HARDWARE BCC 

*BCC COMPARISON ERROR 
*RESET THE DEVICE 
swat FOR RESET TO FINISH 
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1S55 [=
] 

—
 O01e4e MOV TEMP3,R1i 010276 0137 

1655 010302 010102 MOV RI,R2 
1557 010304 040109 BI R1 RO 
1558 010308 043702 010354 BIC BCCFBK,Re2 
1559 010212 OS0200 BIS Re RO 
1560 010314 043737 0103Se 001242 BIC XPOLY, TEMP3 
1564 b1g3eP ? 00124 BIS RO. TEMPS 
1 1 1236 EC TEMP] 
1563 010332 001333 BNE 1S 
1564 O10334 013737 OOle42 010356 MOV TEMP3, CALBCC 
156S O10342 012602 MOV (SP)+'R2 
1565 010344 O1e601 MOV (5P)+'RI 
1567 010346 012600 MOV (SP)+;RO 
1568 010350 O00c0S RTS RS 
1559 0103S2 000000 XPOLY: 9 
1570 010354 000000 BCCFBK: 0 
1571 010356 Ooo0C00 CALBCC: O 
1572 120001 CRC16=120001 
1573 102010 ERC. CCITT=102010 

iB 
1576 § EH HE HE HE HE HE HE HE HE He HE HEE EE EEE EE TEST 3 RRSRRARE RSE AAA SRE R AREAL AES 

1577 S#THIS TEST PROVES THE DEVICE WILL HANOLE THE 
1578 #DDCMP PROTOCALL. SEND ANO RECEIVE SYNCS, 
1579 :#FOLLOWED BY DATA,BCC,DATA AND FINAL BCC. 
1550 HY PPSTESTTETETT ET TEEPE TEST TT STOTTTIT TTT TTT TTT TTT TTT TTT TTT TTT 

1582 5s REAR REEE EE 
1$83 $ i 
1584 > TEST 3 
1S8S ; 
1586 +: ERUREREE EEE 
1587 ©  RERRSRSEEKASESRREEREAAE ERR RERAS REAR RSS SEERA RSER RE SEERSSSERERSREREED 

1588 010360 012737 000003 OOl2e25 tST3: MOV 83, J8TSTNO 
1589 010365 012737 002646 001216 MOV 8. EOP NEXT 
1590 010374 105737 0013e2 TSTB ss TCL 
1591 O10400 001403 BEQ 101§ 
1592 Ol 012737 010000 010476 MOV SMEXT, 102842 
1593 O10 j 000-749 177776 1018: MOV 8340,.PS sRAISE PROCESSOR STATUS 
150 01041 JSR RS, SETVEC -SET UP VECTORS 
1595 010422 011066 10S *BASED ON 
15% O1oHe 010719 2s THESE 
1597 0104 340 -BYTE 340,340 * PARAMETERS 
1598 010430 005037 0012% CLR TEMP! 
1599 OLON34 ~=075037 0012040 CLR TEMP2 
1600 O10440 63037 O0le42 CLR TE“23 
1601 Siow 0 5037 001244 CLR Te -4 
1602 O104S0 O0uS037 001c46 CLR TE 2S 
1603 O10454 052777 OOCHOO 170734 Bis QNRESET,@TXCSR ;RESET THE DEVICE 
1604 O10462 004737 604610 JSR Pc, SMALL “WAIT FOR RESET TO FINISH 
1605 OL 0466 012777 1000e¢ 170720 102s MOV #DECMOD! 26, SPARCSR sLOAD THE MODE AND SYNC CHARACTER 

1607 019474 170714 #SYSTST 9TXCSR sENTER SYSTEM TEST MODE 
1608 tee gees BBONe 170700 Bre #RCVEN'STPSYN, ARXCSR = ; LORD_-RCVEN' STPSYN 
1609 010510 0Se777 000020 170700 BIS ASEND, QTXCSR TURN ON TRANSMITTER 
16:0 010516 012777 OO00426 170674 MOV #TS0M! 26, JTXDBUF “OUTPUT A SYNC CHAR 
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1611 Q10Se4 012737 
l6l2 Q10S32 032777 
1613 010540 001374 

ee Giese 
1616 bloses boo? 
1617 Q10SS54 000005 
1618 Q10SS6 001365 
1619 010560 108777 
1620 Q10564 ten 
1621 010566 1 
ige2 010S70 012777 
1623 010S76 105777 
1624 010606 1 
16eS Q10604 O1 
l6e6 010612 052777 
1627 010620 OSé777 
1628 010626 005037 
1629 010632 
1630 010632 012737 
1631 Q10640 032777 
1632 QO1064%6 001374 
1633 O10 30 032777 
1634 010.56 1774 
1635 010660 
1636 QO1C 52 OO0144 
1637 010654 001365 
1638 010666 104005 
1639 010670 
1640 016670 052777 
1641 010676 004737 
i642 O10702 012706 
1643 010706 104400 
1644 
1645 
1646 
1647 
1648 oi 0710 Te 
1649 010716 012737 

ee Bie ee 
1652 O10734 O1 
1653 -Q10742 105237 
16S4 010746 122737 
1655 Q107S4¥ 001041 
1656 010756 012777 
1657 010764 O0043S 
1658 010766 012777 
1659 010774 012777 
1660 011002 OO004e6 
1661 011004 013777 
l66e O118le 105237 
1663 011016 122737 
1664 011024 001015 
1665 011026 012777 
1666 011034 O00411 

21-OCT-76 16:11 PAGE 37 
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KO3 

;LOAD THE NUMBER 
i CHECK is TIMER BIT 
;BR 
CHECK TH THE BIT 

SBECREMENT T THE NUMBER 

#5. 68S 
sTIMER, ATXDBUF 
665 
8 TIMER, JTXDSUF 
67$ 
(PC)+ 

: OF TIMES TO REPEAT 
668 *BR IF MORE TO GO 
aTxcsR 

;EXTERNAL CLOCKING STOPPED 

;CHECK DONE 
if NOT set 
SEND SYN 

TURN ON I NYERRUPTS 

sLOWER PROCESSOR STATUS 

S 
arene, @TXDBUF’ 
aTXCSR 
69S *BR 
#TSOM! 26, STXUBUF’ 
SRINTEN, @RXCSR 
aTXINTE, ,aTXCSR 

#100. 74S THE NUMBER 
STIMER, @TXDBUF ; CHECK eT TIMER BIT 
725 *BR IF SET 
ATIMER, QTXOBUF © ;CHECK THE BIT 
73§ BR IF CLEAR 
(PC)+ >DECREMENT THE NUMBER 

OF TIMES TO REPEAT 
725 BR IF NORE TO GO 
S “FAILED TO FINISH TEST 

#MRESET, JTXCSR sRESET THE DEVICE 
Pc, SMALL WAIT FOR RESET TO FINISH 
eStACK, SP PRESET THE STACK 

SCOPE THIS TEST 

; INTERRUPT SERVICE ROUTINES 

opo000S o10ssy MOV 
OO4000 170660 665: BIT 

004000 170650 67§: BIT 
BEQ 
DEC 

688: § 
BNE 

170632 TSTB 
BMI 
HLT 

Q00426 170622 MOV 
170614 69S: STB 

O00426 170606 MOV 
000100 170570 BIS 
000100 170570 BIS 
i CLR 

1008: 
900144 010662 MOV 
O04 170552 72S: BIT 

ooyo0o +4170S42 738: # BIT 
BEQ 
DEC 

74§: 100. 
BNE 

1S: HLT 
ooow0o0 170520 BIS 
004610 JSR 
001150 MOV 

SCOPE 

» TRANS 

oocese 170502 2s: MOV 
000926 001236 MOV 
010734 170452 HOV 

001236 170456 3S: MOV 
001236 INCB 
000032 001236 CHP 

010766 170420 HOV 

001000 170424 4S: MOV 
O11004 170402 HOV 

001240 170406 SS: MOV 
001240 INCB 
000100 001240 CHPB 

011036 170350 HOV 

ITTER 

$252, 0TXDBUF =; LOAD FIRST DATA CHAR 
#26, TEMPI ORD DATA 
#33, dOUPTVC s RELOAD dECTOR 
7§ LEAVE 
TEMP1,9TXDBUF  ;MOV DATA TO BUFFER 
TEMP! : UPDATE bar 
#32, TEMP K FOR DONE 
7$ BR IF iat a8 SEND 
#4S, QOUPTVC RELOAD VECTOR 
7$ * RETURN 
STEOM, TXDBUF  ;PUT OUT BCC 
5S, , SOUPTVC :REL ORD VECTOR 

TEMP2,3TXDBUF  ;LOAD DATA 
TEMPS. UPDATE DATA 
#i00, TEMP2 “CHECK FOR FINISH 
7§ BR IF MORE TO GO 
#6$, ADUPTVC SRELORO VECTOR 
7$ *RE URN 
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1667 O11036 012777 001000 170354 6S: MuV BTEOM, OTXOBUF _ -PUSH OUT_DATA BCC 
1668 011044 042777 000120 170344 BIC #SEND! TXINTE, aTXCSR ‘SHUT DOWN TRANSMITTER 
1669 O110S2 Ole777 007030 170324 MOV #NO.BTRAP, SOUPTVC ‘RESET VECTOR 
1670 O11060 012716 010632 7S: MOV 8100S, (SP) SETUP RETURN 
1671 011064 codo2 RTI * RETURN 

1673 ;RECEIVER 

1675 O11066 017737 170316 O01242 10%: ‘MOV ORXCSR,TEMP3 SAVE CSR 
1676 011074 017737 170312 001044 MOV DRXDBUE,TEMPY SAVE BUFFER 
1677 O11102 105737 dole42 TSTB. ss TEMP3 ‘CHECK FOR DONE 
1678 011106 100401 BMI LIS BR IF SET 
1679 011110 104005 HLT S :FALSE INTERRUPT 
1680 Oliil2 005737 001244 118: TST TEMPY CHECK FOR ERROR 
1681 O11116 100001 BPL 128 SBR IF NO ERROR 
16 O111g0 10400 HLT S RECEIVER ERROR 
16 llle2 122737 ocO02S2 O01244 128: CMPB #252, TEMPY CHECK DAT. 
1684 011130 001401 BEQ 138 <BR IF A MATCH 
1685 011132 104008 HLT S ;DATA COMPARE ERROR 
168 011134 01 00002 O01246 138: MOV 826, TEMPS LOAD NEXT EXPECTED 
1687 011142 012777 011152 170230 MOV #14$,QDUPRVC = ; RELOAD VECTOR 
1688 O11150 000531 BR 26S * LEAVE 
1689 011152 017737 170234 OO1244 148: MOV SRXOBUF,TEMPY GET DATA 
1690 O11160 0°5737 001244 TST TEMPY CHECK FOR ERROR 
1691 O11164 1u200! BPL 15§ BR IF_NO ERROR 
1692 O11166 104005 HLT 5 DATA ERROR 
1693 O11170 123737 OO124%6 OOl1Q44 15S:  CMPB TEMPS, TEMPY CHECK DATA 
169 011176 001401 BEQ 16§ sBR_IF A’ MATCH 
1695 011200 104005 HLT S “DATA COMPARE ERROR 
16% Ollede 105237 00124 16$: INCB ‘TEMPS ;UPDATE DATA 
1697 011206 122737 OO0032 001246 CMPB «#32, TEMPS CHECK FOR FIRST PART FINISH 
1698 011214 001107 BNE 26S sBR_IF MORE TO GO 
1699 011216 012777 011226 170154 MOV #17S,aDUPRVC ;SET UP NEXT VECTOR 
1700 O11224 000503 BR 265 *LEAVE 
1701 O11226 017737 170160 OO01244 178: MOV ORXDBUF,TEMPY GET THE BUFFER 
1702 011234 005737 001244 TST TEMPY ;TEST FOR ERROR 
1703 O11240 100001 BPL .+4 “BR IF OK 
1704 O11242 104005 HLT 5 RECEIVER ERROR 
1705 Olle44 012777 011254 170126 MOV #18$,90UPRVC § ;RELOAD THE VECTOR 
1706 011252 000470 BR 26S *LEAVE 
1707 O11254 017737 170132 001324 18%: MOV DRXOBUF DATA GET DATA 
1708 O1le62 032737 010000 001324 BIT #CRCERR;DATA § ;CHECK FOR CRC ERROR 
1709 011270 O0i001 BNE 19S BR IF OK 
1710 O11e72 104005 HLT S >CRC ERROR! #2888 
1711 O11274 012777 011310 170076 198: MOV w20$,QDUPRVC SET UP VECTOR 
1712 011302 005037 001330 CLR MIND SETUP FOR NEXT DATA 
1713 011306 o00452 BR 265 LEAVE 
1714 011310 017737 170078 001244 20$: MOV SRXOBUF,TEMPY  $GET DATA 
1715 011316 005737 CO1244 TST TEMPY "CHECK FOR ERROR 
1716 011322 100001 BPL 21S BR IF NO ERROR 
1717 011324 104005 HLT S RECEIVER ERROR 
1718 011326 123737 001330 001244 218:  CMPB MIND, TEMPY CHECK DATA 
1719 011334 001401 BEQ 228 ;BR_IF_A’ MATCH 
1720 011336 104005 HLT S DATA ERROR 
1721 011340 105237 001330 22§:  INCB MIND UPDATE SOFTWARE DATA 
1722 O11344 122737 000100 001330 CMPB. ss #100, MIND CHECK FOR FINISH 
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1723 011352 
1724) «011354 
17eS 011362 
17e6 30° 1364 
1727 O11272 
1728 011376 
1729 011400 
1730 
1731 011402 
1732 Q11406 
1733 011410 
1734) O11416 
1735 O11424 
1736 011426 
1737 011430 
1738 011434 

Lo 
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011364 

170022 
001244 

170002 

167776 
010000 

010670 

ZC 
END OF PASS ROUTINE 

170016 

001e44 238: 

24s: 

001324 
001324 

ess: 
265: 

BNE 
MOV 
BR 
MOV 
TST 

MO3 

eb$ ;BR IF MORE TO SO 
$228, SDUPRVC RELOAD FINAL VECTOR 

6 ; LEAVE 
ARXOBUF,TEMPY GET OATA 
TEMPY :CHECK FOR ERROR 
24s “BR IF OK 
5 tRECEIVER ERROR ON FIRST OCTET 

:OF SECOND BCC 
ARXCSR : TEST DONE 
24g !BR IF NOT SET 
SRXDBUF ,OATA GET SECOND BCC OCTET 
ACRCERR, , DATA i CHECK FOR BCC ERROR 

;8R 
5 BCC ERROR ON SECOND PART OF MSG 
#18, (SP) jSETUP TO FINISH TEST 
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END OF PASS ROUTINE 

OSe777 O4eS16 
3 Q 

011503 
011652 
ooo000 

011550 
0116S2 
ooocod 

011607 
0116S2 
oocooo 

011627 

050130 

-ERRTAB: 

CORMAX: 
- ENO 

21-OCT-76 16:11 PAGE 40 
NO3 

(377) /UNEXPECTED INTERRUPT ON VECTOR “A” / 
(377) /UNEXPECTEOD INTERRUPT ON VECTOR “B” / 
(377)/ERROR WHEN USING MODEM LEADS / 
(377>/ERROR IN SOLC / 
(377>/ERROR IN DECMODE / 
(377>/RUN DIAGNOSTICS / 

;HALT 1 

;HALT 2 

;HALT 3 

sHALT 4 

sHALT S 
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DUPCR3 Oo i3es nth 

Ripe foie eos 
DUPCRE O01S44 £048 
DUPCR? 001SS2 6048 
punt 1311 S338 619 713% 814 

1402 Sede 1238% 1239% 1240 13208 
DiPRVC 1400 5788 831 l2i7% 1238 1318 16878  1699% 1705# 1711% 17248 
DUPSEC i422 Ssse leodv# 
DUPTPS 001406 S8ee ley2t 12438 13218 
OUPTRO pO 13Oe 6048 671 
Due tRl 1S] 6048 

001516 6048 
QOUPTR3 Oo1ses 6048 
DUPTRY 1S32 6048 
DUPTRS 001540 6048 

Rene ies = ER 
OUPTVC 1404 SBie 12e40% 1le418 le4e 1319 15078 15108 18168 16508 16568 16598 1665% 1669+ 
DUP.EN 9001560 6048 654 1203 lele 
OuUP."A 001S00 $33 6048 623 6Se 737 1205 1215 
DUPO.A O001S04 6048 
DUP1.A oials 6048 

DUPY.A ies  } 
OUPS.A 001542 6048 
OUP6.A 001550 6048 
OUP7.A 001SS6 6048 
EMI 611436 17418 
ENe 115093 im1e 
EMS 011550 ime 
EY OL 160? 17418 
EMS 11627 17418 
EMS 011652 im4l1e 
ERRONT Doles S3is 625% oe 1123% 
ERRFLG pKa $398 6218 6S7#  1073% 1086 11008 
EROS 1063 1101 11048 
ER TEGO OO4S74 se lidges 

Ae es 
FLAG oie } 6S0# 74h 749% 
HALTS 1069 11188 
HOXEN = OF 0010 S338 
HILIN OQG3bl2 9228 949 9678 
HUPPSR oo $898 i2c3% | 
HF ¥ 1188 590s lech lee7e 1228 
HUFr OR oor S9is 12e0# Ileel* i222 
HUPTEF 1432 See 12354 12368 
HUPTCR OO1434 $938 e318 ile3e% 1233 
{COUNT 001222 S278 gs5 860+ 
NC UF Oe ee 892 928 1032 1033 1037 11798 

INIFLG 1346 S708 640 64S# 651% 
INSTER= 104404 S608 943 1042 
INSTR = 104403 6588 658 674 684 690 696 700 704 708 1255 

4 
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9438 

ede 
16418 

1446# 

791 

14748 

Beu# 

1S26# 

Bb 1% 

aR
 

aie
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Fyt
ay 
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1080# 

954 

1376# 

1593 

864 

1365# 14008 1428% 1464 1461% [S308 

1626% 

112e8% 1130 1153 {270% 280% 1281 

733 755% 763% 7o48 766% 768% 
988% gsex i002 1016% 11208 lelde 

1e46% 1263% 1264 1266 1268 1270 
13C4 1307# 1310 1312 1313 1836 
1857# 1559% 1561 1867# 
767% 768 769% 770 81S# 819 

1017% 1158% 1159 1161 1162 1247% 
1388 1363 1364 1365 1371% 1433% 

1556% 1558# 1559 156S# 
Fa 977 # 990% 991% 992 
1379% 1388 1 1403 

911s 919 928% 931 
971% 978 986% 989 gous 996% 

1082% 1083 1 1085S 1368% 1389 
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936# 939# 
999% 1014s 

1313% 19318 
40 1541 
18% 720 

714% Bills 
1134 

148S 1643 

151S 16093 
686 632 

1497 1594 

14 1 dSte eats 
886% 887% 
926% 963 

ee lee 
129 ipice 
1008% i0ees 
1393 
1361 
778 1129 

1379 1393 
1354 

635% 646 
1117 11e4 

744 
1126 

7$2 
leSe2 

949 
1033% 
1321 

706 

639 
905 
975% 

1040# 
1129# 

7S7 

9$1 
1075+ 
1322 

710 

778% 
906 
976% 

10S1# 
1149% 

953 
1076% 
1389 

781 

959 
1077 
1393% 

843 

ae
 

867% 
911 
979% 

10S4# 
1536# 

850 

870% 
912 
980 

10SS# 
1537# 

867 873 
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SKOB = 000400 4098 1124 
Sk99 «= 001000 408s 867 
SW10 = 002000 4078 1lle6 
ate = 000 4068 850 

1s = 40S8 873 1063 
Gul3 =z 404s 1068 
SW14 = 940000 4038 
SwiS = 100000 4028 
SYSTST= 004000 S338 447 1807 
TABORT= 002000 $338 
TCNFLG OOl322 $338 680% 687 688 1292 1308 1348 1429 1590 
TCRCIN= 010000 $338 
TCRC7T= 020000 $338 
TEMP 006016 388 117S8 
TEMP! 001236 338 683% 713 714 715% 737% 738 74ee = §=1170 1444s# 1503 1504% 1505 

1$39% 1S562e% 1598%  1649% 1652 1653% 1654 
TEMP2  O01e40 ieee een ees 7e7% 738% 117e 144S*# 149] 1494# 861495 1S40% 1544s  1599% 

TEMPS 001242 S33e@ 1541% 1543 1$S3% 1555 1560% 1561% 1564 1600% 1675% 1677 
TEMPY 3 O012e44 S338 14328 1467% 1601% #1676% 1680 1683 1689% 1690 1693 1701% 1702 17148 

1715 1718 172e6e 81727 
TEMPS 00124 $338 i60e% {686% 1693 1696% 1697 
TEOM = 001000 S338 1Sle 1658 1667 
TIMER = OO4000 S338 1381 1383 1396 1398 1460 1462 1477 1479 lole 1614 1631 1633 
TKCSR O012e04 5168 846 894 
TKDBR 001206 5178 848 8396 902 
TLAST = 010360 1275 17418 
TPCSR 001210 5188 878 900 1065 
THR OOl2le 5198 880# 902% 1067% 
TRPOK  OO4ele 10S48 
TRP.PC: 006164 11818 
TSsom = 000400 S338 1487 1610 l62e 1625 
TSTNO O0l226 5298 627% 11937 1260 1266 1268 1346% 142S5% 1S588% 
TST! 007034 1263 1280 13468 
TST2 007370 1347 142S8 
TST3 010360 1426 18888 1741 
TST4Y s HHH LU 1589 
TTsT 0030565 784% 765% 787% 788% e448 
TWOSYN= OOO0000 4678 
TXACT = 001000 6338 
TXCSR 001416 poe ice et 123) 1373" 1978% tthe este ete 1456% 1470 14738 8§=©61515% 

TXDBUF 001420 Bate 1e33% Ilestt B02 1381 {553 re ioe begs 1460 14%6e 187e% 8 §=—. 1477 
1479 1S03% 151e% 16108 1612 1614 loe2e% 625% 1631 1633 164e% 16S5e% 
1658% 16618 16678 

TXDLAT= 100000 $338 
= 0C7200  } 

TXINTE= 060100 # 1473 1515 1627 1668 
YPORT OO4464 1089 1107 11108 

TYPE = 104402 S568 644 736 754 739 783 790 02 803 80S 807 809 877 
8930 $09 974 1011 10930 1031 1094 1035 1097 10393 1103 1108 1151 

119549 ie 1271 1272 1277 
TYPMSG 364 1087 10908 
USER = $338 
WROCNT O04116 98ee 10le%  10c¢08 
WRKO.F OO44S2 1102 11058 
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10688 

1560 

11468 1150 

HO4 

1S908 

14278 
14178 
S628 
S008 

1492 

157 
1S768 
S648 
SO4vs 0 

1Se 

6 

2 

1$82 
1577 
S668 
S068 

1529 
5338 

1620 

17418 

$70 
6048 

1703 

5728 
761 

S748 
11738 
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DUPEND le 792 
DUPF RN le 385 
HLT wis 1324 13298 1391 1406 1469 1484 1493 1530 J621 1638 1679 1682 1685 1692 
900 1695 170417101717, 172017891736 
SBINCT 3858 1412 
SBT 3058 1331 
SBUFFE ie 1174 
SCLRVE le 1155 
$C 1@ 1183 
SOECST 3858 1603 
SDECz2 «= 3aSe = 1575 
SEOP le 792 
SERRTA 18 
SFINI le 1741 
SGETFL le 674 6849 699 69% 700 704 708 
SGETPA le 8658) 86666 = 1285 
SHEADE le 385 
SIMPR = 3858 1 95 
SHSG 1168 
SMSGA «17418 
SPFAIL te 1143 
SQUEST 1s 650 
SRESET le 1375 1427 1531 1603 1639 
SSCOPE le | 838 
SSETFL 18 1025 
SSETVE 3858 1316 
SSIMBC §8= 3858 «1536 
Saul is 1138 
SSYNC 90-3858 = 1623 
STRPOE 1s 552 sso 460 SSBsi(iSDC (été? (isiSHHCC(CSHHCC(<ié‘iBSCOC«*SSNC‘SSZP 
STSTN ie 130 1419 = 1882 
SVARIA is 503 
SWAIT le 1380 1458 «147511 = 1630 
$xZ le 1332 1338 «1414 «61417-1578 ~— 1580 



peor a MACYL1 27(732) 
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ROC 1545 
acces = s«1201 
ADO 730 

1241 
ASL 929 
BCC 708 
BEG 643 

1006 
1384 
1719 

BGT 934 
BHI 350 
BIC 764 

1558 
BICB 897 
BIS 1375 

1609 
BISB 936 
BIT 74 

1398 
BITB 953 
BLO 2 
BLOS 758 
BLT 932 
BNI 1620 
BNE 641 

1000 
1265 
1466 
1723 

we 647 
1716 

BR 634 
1206 

CLC 722 
CLR 620 

1433 
CLR bel 
CHP 637 

1266 
CMB 757 

1718 
COM 1527 
COMB 645 
DEC 715 
DECB 811 
EMT 448 
HALT 479 
INC 800 
INCB LM 
Ite col 
JSR 819 
MOV 616 

724 
788 

se
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10S4 

71 
108 
1405 

1055 

1427 
1640 

843 
1477 

889 

1078 

739 
1093 
1430 
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$60 

1080 

74 
110 
1463 

1356 

14Se 

1546 

JO4 

991 

1603 

1381 

1239 

13% 
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See 
982 

1072 
1205 
1223 
1304 
1425 
1509 
1554 
1625 
1675 

NOVB 619 
925 

NOP 784 
RESET 817 
ROLB 718 
ROR 994 
RORB 723 
RTI 867 
RTS 1141 
SEC 717 
SUB 10S2 
TRAP 5S2 
TST 633 

1702 
TSTB 640 

1292 
1619 

-ASCIZ SOS 
.BLKB $33 
~BLKW $33 
-BYTE 538 

1136 
-ENRSL 1 
END 1742 
.ENOC 1333 

1590 
-EQUIV 448 
-EVEN $33 
IF 1332 

1589 
LIF 1347 
IFT 1380 
LIF 1347 
. IRP S52 

1414 
LIST 1 

Sbe 
1348 

NLIST 1 
St2 

1348 
. PACE 1 
REM 1 
-REPT 479 
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1607 
570 

533 
792 
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792 
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827 

1467 

1459 

1630 

1608 
$72 

S45 
867 

S4S 
867 

1139 

1518 

1250 

1005 
1470 

830 

1484 

1476 

1625 
604 

SS4 
971 

SS4 
971 

1183 

1S25 

1274 

106S 
1495 

833 

1577 

1576 

1332 

S56 
1168 

SS6 
1168 

1285 

1671 

1680 

1086 
1S21 

836 

1580 

1877 

1340 

558 
1332 

SS8 
1332 

1331 

1738 

1690 

1192 
1590 

1133 

1581 

1580 
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~SBTTL 385 419 469 S03 608 792 
~ TITLE 398 
. WORD $33 1408 1409 1410 1411 

ERRORS DETECTED: O 
DEFRULT GLOBALS GENERATED: 0 

%, OZDPEA. SEQ/SOL/CRF “PAGNUM/NL : TOC=DZDPEA. MAC, DZDPER. CMB 
RUN-TIME: 15 21 3 SECONDS 
RUN-TIME RATIO: 120/41=2.9 
CORE USED: 18K (35 PAGES) 
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