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1. ABSTRACT 

THIS PROGRAM TESTS THE UN! 
IN-HOUSE PRODUCTION LINE T 

. REQUIREMENTS 

2.1 EQUIPMENT 

POP-11/20 WITH 4K OF MEMOR' AND A UNIBUS TESTER. 

BUS TESTER WHICH IS USED SOR 
ESTING OF THE POP-1! UNIBUS. 

2.2 STORAGE 

2.c.: PROGRAM STORAGE - ALL OF 4K UF MEMORY 

3. LORDING PROCEDURE 

3.1 METHOD 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLCWEC 

1. ABSOLUTE LOADER MUST BE IN MEMORY 
2. PLACE BINGRY TAPE_IN READER 
3. LORD RQORESS 17590 
4. PRESS “START” (PROGRAM WILL LORD) 

4, STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTINGS 

NOT APPLICABLE 

4.2 STARTING ADDRESS 

200 

“3 PROGRAM AND/OR OPERATOR ACTIONS 

LORD PROGRAM INTO MEMORY 
LOAD STARTING ROORESS 200 
PRESS START 
PROGRAM WILL BEGIN TESTING 

. OPERATING PROCEDURE 

5.1 OPERATIONAL SWITCH SETTINGS 

NOT APPLICABLE WH
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ERRORS 

ERROR PRINTOUT 

NONE 

ERROR RECOVERY 

THE PROGRAM WILL HALT ON AN ERROR, TO REPEAT THE SEQUENCE 
THAT CAUSED THE FAILURE PRESS “CONTINUE OR RESTART AT 200. 
IF IT IS DESIRED TO REPEAT THE ERROR SEQUENCE ON A 
CONTINUOUS BASIS THE OPERATOR CAN REPLACE THE HALT INSTRUCTION 
WITH A NOP (240). 

ERROR DESCRIPTION 

REFER TO THE PROGRAM LISTING FOR THE DESCRIPTION CF THE 
CRUSE OF THE ERROR. 

RESTRICTIONS 

STARTING RESTRICTIONS 

NONE 

OPERATING RESTRICTIONS 
NONE ' 

MISCELLANEOUS 

THIS PROGRAM ASSUMES THE OPERATOR IS FAMILIAR WITH THE 
ENGINEERING SPECIFICATION OF THE PDP-11 BUS TESTER WRITTEN BY 
STEVE ROTHMAN. 

PROGRAM DESCRIPTION 

THE PROGRAM CONSISTS OF A SERIES OF SHORT STRAIGHT LINE TESTS 
THAT HECK EACH OF THE OPERATIONAL FEATURES OF THE UNIBUS 

TEST NAME DESCRIPTION 

TO TEST THAT CONTROL REGISTER MAY BE SET WITH 
ALL 1°S. 

11 TEST RUN (BIT 15) TO BE CLEARED IF DEVICE OFF 

Te TEST RUN (BIT 15) TO BE SET IF DEVICE ON 

T3 TEST FOR PROPER VECTOR ADDRESS INTERRUPT 
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TS 

T6 

17 

T8 

9 

T10 

Til 

Tle 

T13 

T14 

TiS 

T16 

T1?7 

T18 

719 

T20 

Tel 

EOL 

SLBA A Ha TERT 
TEST THAT DEVICE “ANNOT INTERRUPT WITH SAME 
OR LOWER PRIORITY AS PROCESSOR 

TEST THAT DEVICE MUST INTERRUPT WHEN PROCESSOR 
PRIORITY IS LOWER THAN DEVICE 

TEST THAT DATA REGISTER MAY BE CLEARED 

TEST THAT DATA REGISTER MAY BE SEY TO ALL 1°S 

TEST THAT DATA REGISTER WILL ACCEPT A COUNT 
PATTERN 

TEST THAT ADDRESS REGISTER MAY BE CLEARED 

TEST THAT ADORESS REGISTER MAY BE SET WITH 
ALL 1’S 

TEST THAT ADORESS REGISTER WILL ACCEPT A COUNT 
PATTERN 

TEST THAT BYTE COUNT MAY BE CLEARED 

TEST THAT BYTE COUNT MAY BE SET TO ALL 1’°S 

TEST THAT BYTE COUNT WILL ACCEPT A COUNT PATTERN 

00 A DATOB-NPR SEQUENCE TO CHECK THAT BYTE COUNT 
WILL DECREMENT BY | FROM 177777 TO 0 

SAME AS T16 EXCEPT SEQUENCE IS A DATO-NPR AND 
EXPECT BYTE COUNT TO DECREMENT BY 2 FROM 177776 

00 A DATOB TO CHECK FOR PROPER DATA TRANSFER 
FROM BYTE COUNT 

SAME AS T18 WITH A DATO SEQUENCE. 

00 A DATOB TO CHECK FOR PROPER DATA TRANSFER 
FROM DATA REGISTER 

SAME AS T2eO WITH A DATO SEQUENCE 
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;POP-11 BUS TESTER VALID 
;COPYRIGHT 1970, 1976, DI 
; JOHN RODE 

Tee 

Te3 

Te4 

Tee 

T26 

T30 

T31 

FACTORY 
rest 

.=0 
NHISER 

FOL 

DO A DATI TO CHECK FOR PROPER OATA TRANSFER 
TO DATA REGISTER 

DO A DATIP TO CHECK FOR A DATA SHIFT IN DATA 
REGISTER 

TEST MULTI DATA TRANSFERS 

00 A BLOCK TRANSFER UNTIL BYTE COUNT EQUALS 0 

00 A BLOCK TRANSFER UNTIL 8C=0, THEN INTERRUPT 

DO MULTI DATA TRANSFERS, ALTERNATING BETWEEN 
SECTIONS 

DO MULTI DATA TRANSFERS, ALTERNATING BETKEEN 
DEVICES 

THIS TESTS ALL FOUR DEVICES RUNNING AT THE 
SAME TIME UNDER INTERRUPT CONTROL 

TY EXERCISER I 
GITAL EQUIPMENT CORP., MAYNARD, MASS. 
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HHL T 
Os 
HALT 
42 
HALT 

ten AD 
.=Se 
40000 

53g00 
000574 J START 

DEVIA: 510 
OSIA: 512 
DEVIB: S14 
0518: 516 
DEVeA: 520 
OS2A: See 
DEV25: 5e¥ 

pace 758 TION 1 G Pract: E5RBRS sBEETION t Rolaece APC Tc TER 
BC1: 170004 :SECTION 1 BYTE COUNTER 
CRIA: 170006 ;SECTION 1 CONTROL DEVICE 1A 
CRIB: 170016 ;SECTION 1 CONTROL DEVICE 18 
DATA2: 170020 sBECTION @ DATA REGISTER 
ADRS2: 170022 iSECTION g ADDRESS REGISTER 
BCe: 170024 SECTION 2 BYTE COUNTER 
CREA: 170006 ;SECTION 2 CONTROL REGISTER DEVICE 2A 
CREB: 170036 :SECTION 2 CONTROL REGISTER DEVICE 28 

BUFF 1=LAST -BUFFER STORAGE AREA | 
BUFF2=LAST+2000 :BUFFER STORAGE AREA 5 
SWREG=177S70 = ; SWITCH REGISTER 
CC=177776 :CONDITION CODES 

=240 7NO OPERATION 
STACK=776 

.=1000 
ST MOV BSTACK, “5 

000340 176764 MOV #340.c¢ -SET PRIORITY 7 
177170 CLR 30siA 
177170 CLR 30518 
177170 CLR 3052A 
177170 €LR 30528 

RESET 
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077776 
077776 

077776 
077776 

077776 
077776 

077776 
977776 

177062 
177056 

177046 
177042 

177040 
177034 

177024 
177020 

000031 
176764 

000031 
176744 

177170 
177162 

177189 
177142 

176770 

176750 

HO1 

;ERROR, DEVICE IS RUNNING 

;STOP DEVICE 2A 

;ERROR, DEVICE IS RUNNING 

;STOP DEVICE 2B 

sTEST THAT CONTROL oREGISTER MAY BE SET WITH ALL 1°S 

;ERROR, CONTROL REGISTER 1m NOT SET 

;ERROR, CONTROL REGISTER 1B NOT SET 

;ERROR, CONTROL REGISTER eR NOT SET 

;ERROR, CONTROL REGISTER 2B NOT SET 

DEVICE 1A 
TEST FOR STOPPED 
WAS DEVICE STOPPED 
ERROR, DEVICE IS RUNNING BIT 15 SET 

;STOP OEVICE 18 

BIT 15 SET 

BIT 15 SET 

;ERROR, DEVICE IS RUNNING - BIT 1S SET 

;START DEVICE 1A 
TEST FOR RUNNING 
:STOP DEV ACE 
sWAS DEVICE RUNNING 
ERROR, DEVICE NOT RUNNING - BIT 15 NOT SET 

;START DEVICE 18 

;ERROR, DEVICE NOT RUNNING - BIT 1S NOT SET 

to: MOV 776, @CRIA 
CMP B77 7m6 dcRIA 
BEQ TOA 
HALT 
9R T0 

TOA: = MOV 877776, aCRIB 
CMP 877776, aCRIB 
BEQ T08 
HALT 
BR ToA 

TOB: MOV #77776, aCReA 
CMP 877776, aCReR 
BEQ TOC 
HALT 
BR TOB 

Toc: MOV #77776, ICREB 
CMP 877776, aCRoB 
BEQ Tl 
HALT 
BR Toc 

-TEST RUN cert 15) 19 BE CLEARED IF DEVICE OFF 
Ti: CLR acRl STOP 

TST scRIA 
BEQ TIA 
HALT 
BR Tl 

TIA: CLR aCR1B 
TST aCR1B 
BEG T1B8 
HALT 
BR TIA 

TIB: CLR acRen 
TST JCReA 
BEQ TIC 
HALT 
BR T18 

TiC: CLR acres 
TST dCREB 
BEQ T2 
HAL T 
BR TIC 

TEST RUN (rt 15) T0 BE gael IF DEVICE ON 
ta: #31, 9CR1 

ney scala 
RESET 
BMT TeA 
HALT 
BR Te 

T2A: MOV #31, 9CR1B 
TST acris 
RESET 
BMI T2B 
HALT 
8R Tea 
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366 001300 012777 090031 176736 28:  MuV #31, aCR2A sSTART DEVICE 2A 
367 001306 005777 176732 TST acReA 
368 OO1318 ooo00 RESET 
369 001314 1004 MI Tec 
370 001216 ood000 HALT “ERROR, DEVICE NOT RUNNING - 15 NOT SET 
371 001320 009767 BR 128 
372 OO0l302 912777 000031 176716 Tec: MOV #31, aCReB “START DEVICE 28 
373 001330 005777 1767le TST aCREB 
374 001334 o00005 RESET 
375 001336 100402 BNI 13 
376 001340 d0d000 HALT sERROR, DEVICE NOT RUNNING - BIT 15 NOT SET 

001342 000767 BR T2C 
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7642: 
0141 

O0i41e 
001412 
001420 

0000e1 

176632 
176630 
176626 
176604 

176622 

176556 
176560 

176556 
176840 

176554 

176506 
17&S04 
175506 
176474 

176514 

176436 
176434 
176432 
176430 

176446 

t3: 

TSA: 

T3B: 

TX: 

T3D: 

TSE: 

TH: 

T3G: 

JOl 

sf3A, dDEV1B 
473A, a0EV2A 
#T3A, QOEVeB 
#738, IDEVIA 

#21, aCR1A 

(6)+, (6)+ 
T3 
#T3C, dDEVIA 
#T3C; ODEVCA 

#T3C, aDEVeB 
#730; aDEVIB 

#21, 9CR1B 

(6)+, (6)+ 
T38 
#T3E,dDEVIA 
eT3E,00EV18 
ST3E; DDEVEB 
#13, QDEVEA 

#21, aCR2A 

(6)+, (6)+ 
730 
#736, WOEVIA 
#73G, DEVIB 
#73G, JDEVCA 
#T4, IOEV2B 

#21, dCR2B 

(6)+, (6)+ 
T3F 

: TEST FOR PROPER MECTOR ADDRESS A RG 
SET PROCESSOR PRIORITY TO 0 

; INITIALIZE RETURN FOR INCCRRECT VECTOR FOR DEVICE 1B 
s INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE eA 
“INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 2B 
INITIALIZE RETURN FOR PROPER VECTOR FOR DEVICE 1A 

; INTERRUPT ON BECOMING BUS MASTER 

“ERROR, DEVICE 1A DID NOT VECTOR TO PROPER ADDRESS 

; INITIALIZE RETURN FOR INCORRECT VECTOR FOR CeVICE 1A 
; INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE eA 

; INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE eB 
; INITIALIZE RETURN FOR PROPER VECTOR FOR DEVICE 18 

; INTERRUPT ON BECOMMING BUS MASTER 

;ERROR, DEVICE 18 DID NOT VECTOR TO PROPER ADDRESS 

; INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1A 
SINITIALTZE RETURN FOR INCORRECT VECTOR FOR DEVICE 18 
INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE cB 
“INITIALIZE RETURN FOR PROPER VECTOR FOR DEVICE 2A 

; INTERRUPT ON BECOMMING BUS MASTER 

;ERROR, DEVICE 2A DID NOT VECTOR TO PROPER ADDRESS 

IZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1A 
IZE RETURN FOR INCORRECT VECTOR FOR DEVICE 18 
IZE RETURN FOR INCORRECT VECTOR FOR DEVICE eA 

INITIALIZE RETURN FOR PROPER VECTOR FOR DEVICE 2B 

; INTERRUPT ON BECOMMING BUS MASTER 

;ERROR, DEVICE 2B DID NOT VECTOR TO PROPER ADDRESS 

Z
2
Z
z
Z
 

4
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4
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=6
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4
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E 
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455 -TEST THAT DEVICE gan T INTERRUPT WITH PROCESSOR AT PRI RITY LEVEL 7 
83 001610 012767 COO34O 176160 f4: MOV ie -SET PROSE CE SR PR ORITS 
4YoS 001616 Ole70& 000776 MOV BeTAOK 1b “ 
42h OOlée2 012777 OOlb42 176354 MOV aT4A, AOEVIA -INITIALIZE VECTOR RETURN ADDRESS 
497 001630 000005 RESET 
428 001632 912777 OOOL61 176372 MOV #161, 9CR1A sENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT 
429 001640 000403 BR T4B 
430 001642 O00000 THA: HALT sSRROR, DEVICE 1A SHOULD NOT HAVE INTERRUPTED 
431 DOLBY O22b26 CMP (6)+, (6)+ KEEP STACK OUT OF THE WAY 
432 00164 000760 BR 
433 001650 000005 THB: —- RESET 
434 001652 Ol2767 OO00340 176116 MOV #340,CC SET PROCESSOR PRIORITY. To 7 
43S 001660 O12777 001676 176322 MOV 8T4C; SDEVIB INITIALIZE VECTOR RETUR 
4 001666 O77 000161 176340 MOV #161, aCRIB “ENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT 
437 0016 03 BR TYD 
438 001676 00000 THC: HALT sERROR, DEVICE 18 SHOULD NOT HAVE INTERRUPTED 
439 001700 Gerbeb CMP (6)+, (6)4 “KEEP STACK OUT OF THE WAY 
440 001702 O007be2 BR T4B 
441 001704 90000 THD: = RESET 
442 901706 Ole767 OOO34O 176062 MOV #340, CC sSET PROCESSOR PRIORITY TO 7 
443 O01714 0120777 001732 176272 MOV #THE, DEVCA S INITIALIZE VECTOR RETURN 
444 001722 010777 OOOL61 176314 MOV #161, aCR2A “ENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT 
a5 001730 000403 BR THF 

447 001732 000000 THE: HALT sERROR, DEVICE 2A SHOULD NOT HAVE INTERRUPTED 
448 OO1734 Oeebeb CNP (6)+, (6)4 *KEEP STACK OUT OF THE WAY 
449 001736 O00762 BR T4D 
450 001740 0000S TUF: RESET 
451 001742 012767 OOO34O 176026 MOV #340,CC ;SET PROCESSOR PRIORITY TO 7 
452 001750 Ol°e777 001766 176242 MOV #T4G, aDEVeB sINITIALIZE VECTOR RETURN 
453 001756 012777 000161 176262 HOV #161, * CREB “ENABLE DEVICE AT PRIORITY LEVEL 7 TO ATTEMPT INTERRUPT 

455 001766 o00000 T4G: HALT sERROR, DEVICE 2B SHOULD NOT HAVE INTERRUPTED 
456 001770 O2ebeb CMP (6)+, (6)+ *KEEP STACK OUT OF THE WAY 
457 001772 OO07be BR THF 
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sTEST THAT DEVICE CA 

LOL 

*PROCESSOR PRIORITY 
000776 ts: MOV SSTACK. %6 
00254 176176 MOV #TSA, JOEVIA 
00 176174 MOV e158. EVIB 
002555 176172 MOV #TSC MDEV2A 

176170 MOV #750, dDEVeB 
RESET 

OCO340 175736 MOV #340,CC 
O00161 176164 MOV #161, dCRIA 
000161 176160 MOV «161, 9CR18 
000161 176162 MOV #161; dCRA 
000161 176156 MOV #151, 0CR2B 

NOP 
NOP 
RESET 

900121 176126 MOV #121,aCRIA 
900121 17ble2 MOV #121; dCRIB 
000121 176124 MOV #121, aCR2A 
O00le1 176120 Hoy #121, ICREB 

NOP 
RESET 

000061 070 MOV #61, aCR1A 
000061 176064 MOV #61; 03CRIB 
000061 176066 MOV #61, aCReA 
C0001 176062 nov #61, aCReB 

NOP 
RESET 

000021 176032 MOV #21, aCRIA 
C0002! 176026 MOV #21/9CR1B 
000021 176030 MOV #21, aCReA 
000021 176024 MOV #21' 9CReB 

NOP 
NOP 
RESET 

NNOT INTERRUPT WITH SAME OR LOWER PRIORITY AS PROCESSOR 

;SET PROCESSOR PRI 
;9ET DEVICE 1A PRI 
;SET DEVICE 18 PRI 
;SET DEVICE 2A PRI 
;SET DEVICE 2B PRI 

;CLEAR ALL_INTERR REQUESTS 
;SET DEVICE 1A PR 
;SET DEVICE 18 PR 
;SET DEVICE 2A PR 
;SET DEVICE 28 PR D

O
m
n
c
 

;CLEAR ALL INTERRUPT 
;SET DEVICE 1A PRIOR 
;SET DEVICE 18 PRIOR 
;SET DEVICE eA PRIOR 
;SET DEVICE 2B PRIOR 4

-
4
 

0
-
0
-
4
 

;CLEAR ALL INTERRUPT REQUESTS 
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000300 175540 MOV 
RESET 

O00i2! 175764 MOV 
O000!e1 175760 MOV 
OO0ie1 175762 MOV 
O00ie! 175756 MOV 

NOP 
NOP 
RESET 

000061 175726 MOV 
000061 175722 MOV 
000061 175724 MOV 
000061 175720 MOV 

NOP 
NOP 
RESET 

000021 175670 - MOV 
G00021 175664 MOV 
000021 175656 MOV 
000021 175662 MOV 

NOP 
NOP 
RESET 

;PROCESSOR PRIORITY 6 
#300,CC 

MOL 

#121, aCRIA 
#121; QCRIB 
#121, CREA 
#121, dCReB 

#61,aCRIA 
#61, 0CRIB 
461; 0CRCA 
#61, 3CR2B 

#21,aCR1A 
#21; 0CR1B 
#21; 3CR2A 
#21, 3CReB 

;SET PROCESSOR PRIORITY 6 

;SET DEVICE 1A PRIOOTTY & 
;SET DEVICE 1B PRIORITY 6 
SET DEVICE 2A PRIORITY 6 
sSET DEVICE 2B PRIORITY 6 

ET DEVICE 18 PR 
SET DEVICE 2A PR 
:SET DEVICE 2B PR 

;SET DEVICE 1A PRIORITY 4 
SET DEVICE 18 PRIORITY 4 
:SET DEVICE 2A PRIORITY 4 
SET DEVICE 2B PRIORITY 4 
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000240 

Bobee! 
000061 
00006! 

Babu! 
000021 
000021 

000021 

177202 

175376 

{beet 
175620 
175614 

1 P88 9 
17SS6e 
175556 

17S272 

175516 
175512 
175514 
175510 

;PROCESSOR PRIORITY S 
MOV #240, CC 

Rov el SeRv 
MOV #61, ,aCREA 
MOV #61, 3CR2B 
NOP 
NOP 

NOV apt, goRia 
MOV 31 3 RiB 
MOV #21, "aCReA 
MOV #21; aCReB 

MOV #21, acne 
MOV #21; aCR18 
MOV #21; aCReA 
MOV #21, 3CR2B 
NOP 
NOP 
RESET 
BR T6 

TSA: HALT 
BR +4 

TSB: HALT 
BR +4 

TSC: HALT 
BR +4 

TS): HALT 
CMP (6)+, (6)+ 
JMP 2) TS 

NO1 

;SET PROCESSOR PRIORITY 5 

‘get BEVEGE 12 BRIGRITY 8 
;SET DEVICE 2A PRIORITY 5 
;SET DEVICE 28 PRIORITY 5 

;SET PROCESSOR PRIORITY 4 

;SET DEVICE 1A PRIORITY 4 
:SET DEVICE 18 PRIORITY 4 
SET DEVICE 2A PRIORITY 4 
:SET DEVICE 28 PRIORITY 4 

;ERROR, DEVICE 1A INTERRUPTED WHEN PROCESSOR HAD PRIORIT 

sERROR, DEVICE 1B INTERRUPTED WHEN PROCESSOR HAD PRIORIT 

;ERROR, DEVICE 2A INTERRUPTED WHEN PROCESSOR HAD PRIORIT 

;ERROR, DEVICE 2B INTERRUPTED WHEN PROCESSOR HAD PRIORIT 
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559 
560 s"EST THAT DEVICE MUST INTESRUPT WHEN PROCESSOR PRIORITY I5 LOWER THAN SEVICE 
Sl “PROCESSOR PRIORITY 6 

} Sho oces7e Ole 0f9776 tg: MOV sSTACK,%S 
563 002676 Olevb? 00300 178172 MOV #300,c¢ 

| 584 Odsso4 018777 000300 175374 MOV #300,a0S1A 
565 OOeble Jlev77 000300 175372 MOV 8300; 09518 
565 O0c620 010777 000300 175370 MOV 8300; d0S2h 
557 O0ebe6 012777 000300 175366 MOV 8300, 30528 
568 O0eb34 900005 RESET 
S63 O00c6% Ole7r? 175340 MOV 8.422, aDEVIA 
570 O0e64S 012777 000161 175369 MOV #161, acRiA 
571 O0e6S2 O00c40 NOP 
S72 002654 O00C00 HALT 
S73 O00e655 OO0074S BR 6 
S74 O0e660 Ole777 O0e702 175322 MOV 8.+22, S0EVIB 

: 5875 O0eb66 012777 OO0l61 175340 MOV 8161, dCRIB 
57h O0cb74 OO0C4O NOP 

' §77 002676 o00000 HALT 
578 000734 BR T6 
579 Ole777 O0e724 175304 MOV 8.422, aDEVeP 
S80 000710 012777 000161 175326 MOV 8161, aCReA 
58} O0e716 Oode40 NOP 
$82 O0e72e0 o0cccd HALT 

: §83 002722 000723 BR TS 
SAY 002704 012777 00274 175266 MOV 8. +22, SDEVOB 

, 585 O0e732 010777 O0016! 175306 MOV #161, aCReB 
59 e740 Oooo NOP 
587 e742 000090 HALT 
£88 50c744 Ooorle BR af 
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“PROCESSOR PRIORITY S 
000776 teA: MOV SSTACK  %b 
000240 175016 HOV se40, Co a 

eat at: iy asap’ Sete 
900240 1752]4 MOV #240, 20S2A 
000240 175212 HOV #240, d0S28 

003034 175164 MOV #.+22, aDEVIA 
000161 175204 Mov #161, aCRIA 

HALT 
BR TA 

003056 175146 MOV 8.422, aDEV1B 
00016: 175164 MOV 8i61,sCRI8 

NOP 
HALT 
BR T6A 

003100 175130 MOV 8.422, aDEVeA 
000161 175152 HOV $161, aCROA 

HALT 
BR T6A 

003122 175112 MOV 8.422, SDEVeB 
00016! 175132 HOV 8161, aCReB 

HALT 
BR T6A 
RESET 

00314 1750S2 MOV #.+22, aDEVIA 
00012: 175072 OV 8121, ecRIA 

HALT 
BR T&A 

003170 175034 MOV #.+22, aDEV1B 
O00i21 175052 KOv 4121, eCRIB 

HALT 
BR TA 

003212 175016 MOV 8. +22, aDEVeA 
00012! 175040 HOV 8121, aCRea 

HALT 
BR T6A 

003234 175000 MOV 8.422, ADEVeB 
Oodle! 17&320 nov 812], scReB 

HALT 
BR T6A 
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174676 
174716 

174660 
174676 

174642 
174664 

174624 
74644 

15:48 PAGE 17 
DOe 

PROCESSOR PRIORITY 4 
t6B: MOV 0 aSTACK, %6 

MOV #200,¢ 
MOV #200; 2DS1A 
MOV #200; 30518 
MOV 8200; 052A 
MOV. 8200, aDS28 
RESET 
MOV 8.422, 9DEVIA 
MOV #161, acRIA 
NOP 
HALT 
BR T6B 

MOV 8.422, aDEVIB 
MOV #161, aCRIB 
NOP 
HALT 
BR T68 
MOV &.+e2, OE VCR 
MOV 8161, aCReA 
NOP 
HALT 
BR 768 
MOV 8.422, SDEV2B 
MOV #161, eCR2B 
NOP 
HALT 
BR T68 
RESET 
MOV 8.422, SDEVIA 
MOV #121, aCRIA 
NOP 
HALT 
BR T6B 
MOV 8. +22, SDEVIB 
MOV 8121, acRIB 
NOP 
UOL T 
GR T68 
MOV 8.422, aDEV2A 
MOV #121, eCReA 
NOP 
HALT 
BR T68 
MOV 8.422, a0EVeB 
MOV 8121, 3CRee 
NOP 
HALT 
BR T68 
RESET 
MOV 8.422, DEVIA 
MOV #61, aCRIA 
NOP 
HALT 

;ERROR, DEVICE 1A FAILED TO INTERRUPT 

;ERROR, DEVICE 1B FAILED TO INTERRUPT 

;ERROR, DEVICE 2A FAILED TO INTERRUPT 

;ERROR, DEVICE 2B FAILED TO INTERRUPT 

;ERROR, DEVICE 1A FAILED TO INTERRUPT 

;ERROR, DEVICE 18 FAILED TC INTERRUPT 

sERROR,OEVICE 2A FAILED TO INTERRUPT 

;ERROR, DEVICE 28 FAILED TO INTERRUPT 

;ERROR, DEVICE 1A FAILED TO INTERRUPT 
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695 OC3544 906233 BR TB 

E0e 
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6% OO3S46 012777 003579 174434 MUV 8.422, SDEVIB 
697 003554 Ole777 COO0b1 1744Se MOV #61, 0cRI6 
638 003562 Oo00e40 NOP 
99 003564 ocadoc HALT ERROR, DEVICE 18 FAILED TO INTERRUPT 

701 003566 000622 BR T6B 
702 003570 91e777 O03b12 174416 MOV #.422 aDEVeA 
703 003576 Ole777 O00061 174440 MOV #61, aCR2A 
704 003604 000240 NOP 
70S 003606 900000 HALT -ERROR, DEVICE 2A FAILED TO INTERRUPT 
706 003610 000611 BR T6B 
707 00612 Der? 003636 174400 MOV #T6C, aDEV2B 
708 1e777 OO00&1 174420 MOV #61, dCRoB 
709 0036e 00240 NOP 
710 003630 900000 HALT ERROR, DEVICE 2B FAILED TO INTERRUPT 
711 Gcat%2 OOOlE7 177376 IMP T6B 
712 -PROCESSOR PRIORITY 3 
713 003636 012706 000776 tec: MOV eSTACK .%6 
714 003642 012767 OOOL4O 174126 MOV #140, ct 
71S 003650 Ole777 OOOLYO 174330 MOV 8140) SOSIA 
716 003656 Olc0777 OOOL4YO 174326 MOV #140; 30518 
717 OC3664 012777 OOO!L4O 174324 MOV #140, 90S2A 
718 003672 12777 OOO1L4O 174322 MOV 8140; 20S2B8 
719 RESET 
720 003702 Ole777 003724 174274 MOV #.+22, SDEVIA 
7el 003710 Ole77? OOCIG1 174314 MOV #161, eCRiA 
722 003716 OO00c40 
723 003720 OO0000 HALT ERROR, DEVICE 1A FAILED TO INTERRUPT 
724 003722 OO074S TEC 
725 003704 012777 OO3746 174256 MOV #.422, SDEVIB 
7 003732 O1e777 OO0l61 174274 MOV #161, acR18 
727 003740 O00c4O NOP 
728 003742 OO0000 HALT ;ERROR, DEVICE 18 FAILED TO INTERRUPT 
729 OO3744 OO07N BR TEC 
730 0037% 012777 003770 174240 MOV 8.422, aDEVeA 
731 003754 Ole777 OO0161 174262 MOV #161, aCRoA 
732 0037b2 O00e40 NOP 
733 003764 000000 HALT ERROR,DEVICE 2A FAILED TO INTERRUPT 

re a ne 735 1 OO4012 174222 MOV 8.422, DEVEB 
73% 003776 0120777 OOOl6l 174242 MOV #161, eCR2B 
737 OO4004 000240 NOP 
738 004006 000000 HALT ERROR, DEVICE 28 FAILED TO INTERRUPT 
739 004010 000712 BR TEC 
740 OO4012 000005 RESET 
741 OONOI4 012777 004036 174162 MOV #.+22, a0EVIA 
742 004022 012777 OOOl21 174202 MOV #i21,acria 
743 004030 005240 NOP 
744 OO4032 OO0000 HALT ERROR, DEVICE 1A FAILED TO INTERRUPT 
745 004034 000700 BR TeC 
746 OO40% 012777 OO4OEO 174144 MOV #.422, SEVIB 
747 OO4044 010777 OOCl2l 174162 MOV si2l,acRiB 
74g OO40S2 000240 NOP 
749 O0040S4 000000 HALT -ERROR, DEVICE 18 FAILED TO INTERRUPT 
759 OO40S6 009667 BR T6C 
751 004060 012777 OO4102 174126 MOV 8.422, IDEV2A 
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753 004074 
754 004076 
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Qle77?7 
000240 
000000 
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009121 174150 © MUV 
NOP 
HALT 

GOe 

#121, aCReA 

—_ -2 + - eee me eee te eee —— 

;ERROR, DEVICE 2A FAILED TO INTERRUPT 

~ - ce re ee ee ee 

4 
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177300 
004362 
000021 

177254 

174110 
174130 

174032 
174050 

174014 
174036 

173776 
174016 

173734 
173754 

173714 
173732 

173674 
173716 

173654 
172574 

HOe 

ToC 
8.422, IDEVeB 
812], dCReB 

T6C 

&.+22, aDEVIA 
#51, CRIA 

TEC 
#.+22 aDEVIB 
861, dCRIB 

T6C 
#.422, SDEVeA 
861, dcReA 

T6C 
#.4+24 JDEVeB 
861, aCReB 

Tec 

#.+24 aDEVIA 
#21, acRIA 

T6C 
#. 424, SDEVIB 
#21, a¢R18 

TEC 
#.+24, aDEVeA 
#21, acReA 

T6C 
8.424, IDEV28 
821, acR28 

T6C 

;ERROR, DEVICE 2B FAILED TC INTERRUPT 

;ERROR, DEVICE 1A FRILED TO INTERRUPT 

;ERROR, DEVICE 1B FAILED TO INTERRUPT 

;ERROR, DEVICE 2A FAILED TO INTERRUPT 

;ERROR, DEVICE 2B FAILED TO INTERRUPT 

;ERROR, DEVICE 1A FAILED TO INTERRUPT 

;ERROR, DEVICE 1B FAILED TO INTERRUPT 

;ERROR, DEVICE 2A FAILED TO INTERRUPT 

;ERROR, DEVICE 28 FAILED TO INTERRUPT 
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173636 
173632 

173632 
173626 

177777 
177777 

177777 
177777 

173536 

173530 

173S2e 

173816 

173510 

173502 

173600 
173572 

173870 
173562 

,TEST THAT DATA 

:TEST THAT DATA 

t7: 

T7A: CLR 

tg: 

TSA: MOV 

t9: CLR 

TSA: INC 

TSB: TST 

TSC: CLR 

T90; INC 

Bi 
TSE: TST 

102 

;TEST .AAT DATA REGISTER MAY BE CLEARED 
C aDATAl 

;ERROR, DATA REG 1 NOT CLEMRED 

;ERROR, DATA REG 2 NOT CLEARED 

Rec CAN a SET WITH ALL ONES 
8-1, aDATA 
a-1, *SDATAL 
TeA’ 

u i) 
-
 ;ERROR, DATA REG 1 NOT 

T8 
8-1, aDATAe 
eal , BOATAe 

18a ;ERROR, DATA REG 2 NOT 

REG WILL ACCEPT A COUNT PATTERN 
aDATAL 

1 

; INITIALIZE DATA REG 
“0 j INITIALIZE COMPARISON REGISTER 
aDATAL :+1 TO DATA REG 1 
“0 :+1 TO COMPARISON 
10 SDATAL :DOES DATA REG 1 COMPARE FAVORABLY 

13 ;ERROR, DATA REG 1 DION’T INCREMENT PROPERLY 

“0. i RQMPLETED COUNT PATTERN? 

aDATA2 ;INITIALIZE DATA REG 
“0 INITIALIZE COMPARISON REGISTER 
aDATRe :+1 TO DATA RE GE 
“0 :+1 TO COMPARISON 
40, aDATRe DOES DATA REG 2 COMPARE FAVORABLY 

19C ;ERROR, DATA REG 2 DION’T INCREMENT PROPERLY 

20 ;COMPLETED COUNT PATTERN? 
T90 ;NO 
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848 -TEST THA ADDRESS REG MAY BE CLEARED 
849 OO4S46 005077 173454 tid: CLR JAORS1 
gS0 OO4SS2 005777 173450 TST JAORS! 
851 OO4SS6 001402 BEO T1OA 
8S2 OO4560 000000 HALT “ERROR, ADDRESS REG 1 NOT CLEARED 
8S3 O04S62 00077! BR T10 
854 004564 905077 173450 TICA: CLR dAORS2 
85S 004570 005777 173444 TST JAORSE 
856 004574 00:402 BEQ T1l 
857 004576 OO0C00 HALT -ERROR, ADDRESS REG 2 NOT CLEARED 
858 O04600 000771 BR T10A 
859 TEST THAT yROORESS REG CAN BE SET WITH ALL ONES 
860 OO4602 012777 177777 173416 fl 8-1, MADRS 
B61 OO4610 022777 177777 173410 one ‘1 JADRS! 
862 OO4616 OOL402 BEQ TLIA 
863 O0%620 000000 HALT sERROR, ADDRESS REG 1 NOT = -1 
864 OO%6e2 000767 BR Til 
86S O046C4 012777 177777 173406 TILIA: MOV 8-1, SAORS2 
Bb OONb32 Oee777 177777 173400 CMP #-1; SADRS2 
867 OON640 001402 BEQ Tle 
868 O04642 000000 HALT sERROR, AODRESS RES 2 NOT = -1 
869 OO4S*! 000767 BR Til 
870 -TEST THAT ADDRESS. REG WILL ACCEPT A COUNT PATTERN 
871 QO4646 005077 173354 412: CLR @AORS | s INITIALIZE ADDRESS PEG 
872 OO046S2 05009 CLR 40 INITIALIZE COMPARIS CON REGISTER 
873 OO4654 173346 T12A: INC @ADRS1 *41 TO RODRESS REG 1 
874 OO4660 005200 INC 40 +1 TO COMPARISON 
875 OO4662 173340 CMP 40, 9ADRS! “DOES AODRESS REG 1 COMPARE FAVORABLY 
876 OO4655 001402 BEQ 7128 
877 O04670 HALT -ERROR, ADDRESS REG 1 DION’T INCREMENT PROPERLY 
878 OO467e 000765 BR Tle 
879 004674 005700 T12B: TST 40 ;COMPLETED COUNT PATTERN? 
880 004676 001366 BNE T12A “NO 
881 OO4700 005077 173334 Tlec: CLR aAORS2 ‘INITIALIZE ADDRESS REG 
882 004704 005000 CLR “0 j INITIAL COMPARISON REGISTER 
883 O04706 005277 173326 T120: INC aADRS2 Fria ope ce RE G2 
884 OO4712e 005200 INC 40 a6 10 COMPAR SCH 
88S 004714 020077 173320 CMP 40, JADRS2 "DOES ADDRESS REG 2 COMPARE FAVORABLY 
886 004720 001402 BEQ TI2E 
887 O04722 000000 HALT sERROR, ADORESS REG 2 DION’T INCREMENT PROPERLY 
888 OO4724 000765 BR T12C 
889 004726 005700 T12E: ST 40 ;COMPLETED COUNT PATTERN? 
890 054730 001366 BNE T7120 : NO 
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891 “TEST THAL BYTE COUNTER MAY BE CLEARED 
892 004732 005077 173272 +13: CLR aBC 1 
893 004736 005777 173266 TST aBC! 
894 OO4742 001402 BEG T13A . 

004744 HALT ERROR, BYTE COUNTER 1 NOT CLEARED 
8% OO474% 000771 BR T13 
897 004750 90S077 173265 T13A: CLR aBce 
898 004754 005777 173262 TST aBCe 
899 004760 001402 BEQ T14 ; 
3900 004762 O00000 HALT -ERROR, BYTE COUNTER 2 NOT CLEARED 
301 004764 000771 BR T13A 

903 -TEST THAT BYTE COUNTER CAN BE SET WITH ALL ONES 
804 004766 012777 177777 173234 f14: MOV #-1,08C1 
90S 004774 022777 177777 !73226 CMP ‘1 "IBC! 
906 cosoo2 001402 BEQ T14¥A 
907 005004 O00000 HALT sERROR, BYTE COUNTER 1 NOT = -1 
908 005006 000767 BR T14 
909 005010 O12e777 177777 173224 TIYA: MOV #-1,a8C2 
910 005016 Qee77? 177777 173216 CMP 8-1'a8Ce 
911 OoSO24 o01402 BEQ 715’ 
912 O0S0e6 HALT sERROR, BYTE COUNTER 2 NOT = -1 
933 005030 000767 BR T14A 
914 -TEST THAT BYTE COUNTER WILL ACCEPT A COUNT PATTERN 
915 005032 005077 173172 t1S: CLR 3BC1 SINITIALIZE BYTE COUNTER 
916 005036 €LR 40 ‘INITIALIZE COMPARISON REGISTER 
917 O0SO040 00S277 173164 TISA: INC a8C1 +1 TO BYTE COUNTER | 
318 005200 INC “40 +1 TO COMPARISON 
919 OOSO46 173156 Cup 40, 3BC1 "DOES BYTE COUNTER 1 COMPARE FAVORABLY 
920 005052 001402 BEQ 7158 
821 OCS9S4¥ 000000 HALT -ERROR, BYTE COUNTER 1 DIDN’T INCREMENT PROPERLY 
S22 005056 000765 BR T1S 
923 005060 005700 TISB: TST 40 ;COMPLETED COUNT PATTERN? 
924 005062 001365 BNE TISA = NO 
925 005964 005077 1731S2 TISC: CLR 3BCe2 “INITIALIZE BYTE COUNTER 
926 005070 005000 CLR 40 “INITIALIZE COMPARISON REGISTER 
927 005072 005277 173144 TISD: INC aece +1 TO BYTE COUNT ER 2 
928 005076 005200 INC 40 :+1 TO COMPARISON 
929 005100 020077 173136 CNP 40, aBC2 ‘DOES BYTE COUNTER 2 COMPARE FAVORABLY 
930 005104 001402 BEQ ss TISE . 
83! 005106 O00000 HALT sERROR, BYTE COUNTER 2 DIDN’? INCREMENT PROPERLY 
832 005110 00765 BR TISC 
933 005112 005700 TISE: TST 40 ;COMPLETED COUNT PATTERN? 
834 005114 001365 BNE T1SO :NO 
935 005116 000005 RESET 
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074341 
173050 

173044 

172760 

172754 

172680 

173070 

173060 

173020 

173010 

;D0 A DATOB-NPR SEQUENCE TO CHECK THAT BYTE COUNTER WILL DE CREIENT 
“BY ONE FROM 177777 TO O NOT EXPECTING NOR CHECKING FOR PROPE 
;DATA TRANSFER ADDRESS. REGISTER 
;DECREMENT TO KEEP AY put OF THE 

MOV 
TIGAL: MOV rai ICRIA 
TI6A: TST JAD 

BEQ rion 
CMP 40, dBC1 
BEQ T168 
HALT 
BR T16 

T16B: CLR JADRS! 
DEC 40 
TST aBC1 
NE TI6Al 

RESET 
T16C: CLR JADRS2 

MOV #-1,08C2 
MOV -2'70 

T1601: MOV #74341, 3CREA 
T160:_ TST aADRS2 

BEQ T160 
CMP 740, 3BC2 
BEQ TI6E 
HALT 
BR T16C 

TIGE: CLR JADRS2 
DEC “0 
TST aBce 
BNE T1601 
RESET 

IS RE-INITIALIZED AFTER EACH 
WAY. 
;SET PROCESSOR PRIORITY 4 
CLEAR ADDRESS REGISTER 1 
SET BYTE COUNT I TO -1 
INITIALIZE BYTE COUNT COMPARISON 
:DATOB-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO 

;WAIT FOR ADDRESS REGISTER TO CHANGE 
;D1D BYTE COUNT 1 DECREMENT? 
;YES 
ERROR, BYTE COUNT 1 DION’T DECREMENT BY 1 ON NPR. 

;RE-INITIALIZE ADORESS REGISTER 
;DECREMENT COMPARISON COUNTER 
TEST FOR BYTE COUNT 1 EQUAL TO ZERO 

;CLEAR ADDRESS REGISTER e 
SET BYTE COUNT @ TO -1 
INITIALIZE BYTE COUNT COMPARISON 
;DATOB-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO 

;WAIT FOR ADDRESS REGISTER TO CHANGE 
3010 BYTE COUNT 2 DECREMENT? 
;YES 
ERROR, BTYE COUNT 2 DIDN’T DECREMENT SY 1 ON NPR 

;REINITIALIZE ADDRESS REGISTER 
DECREMENT COMPARISON COU 
;TEST FOR BYTE COUNT 2 QUAL TO ZERO 
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972 
973 D0 A DATO-NPR SEQUENCE TO CHECK THAT BYTE COUNTER WILL DECREMENT BY 
974 :TWO FROM 177776 TO O NOT EXPECTING NOR CHECKING FOR PROPER DATA TRANSFER 
a5 ee wae IS RE-INITIALIZED AFTER EACH DECREMENT TO KEEP IT OUT 

§7? oose72 012767 oD0200 172476 f17 MOV #200,CC «SET PROCESSOR PRIORITY 4 
978 n0S300 905077 172722 CLR dAORS1 *CLEAR ADORESS REGISTER 1 
979 _35304 012777 177776 172716 MOV ae, 98C1 -SET BYTE COUNT 1 TO -2 

005312 012700 177774 MOV “INITIALIZE BYTE COUNT COMPARISON 
981 005316 Olce777 OSO341 172706 TI7Al: MOV a5a8iL, BCRIA § ;DTAO-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO 
982 005324 005777 172676 T17A: TST 
983 005330 001775 BEQ OR ;WAIT FOR ADDRESS REGISTER TO CHANGE 
984 005332 77 172672 CMP “0, dBC1 ;D1D BYTE COUNT 1 DECREMENT? 
88S 005336 001402 BEQ T17B YES 
985 005340 HALT >ERROR, BYTE COUNT 1 DION’T DECREMENT BY 1 ON NPR. 
987 O00S342 000753 BR T17 
988 005344 005077 172656 7178: CLR QADRS1 ;RE-INITIALIZE ADDRESS REGISTER 
989 005350 162700 oo0c02 SUB #2. 70 :DECREMENT COMPARISON COUNTER 
890 005354 005777 172650 TST apt “TEST FOR BYTE COUNT 1 EQUAL TO ZERO 
991 005360 001356 TIAL 
992 005362 000005 RESET 
993 005364 005077 172650 T17C: CLR BADRS2 sCLEAR ADDRESS REGISTER 2 
994 005370 012777 177776 17244 MOV #-2, 98C2 “SET BYTE COUNT 2 TO -1 
99S 005376 012700 177774 MOV 8-479 ‘INITIALIZE BYTE COUNT COMPARISON 
99% 006402 012777 OSO341 172634 T17D1: MOV wsO41 ,2CREA *DATO-XFER FROM DATA REG-BLOCK-XFER-PRIORITY 7-NPR-GO 
997 005410 005777 172624 T17D: | TST JAOR 
998 005414 001775 BEG aOR -WAIT FOR ADDRESS REGISTER TO CHANGE 
999 005416 020077 172620 CMP 70, dBC2 ;D1D BYTE COUNT 2 DECREMENT? 

1000 O0S422 001402 BEQ TIVE YES 
1001 OOS¥24 000000 HALT “ERROR, BYTE COUNT 2 DIDN’T DECREMENT SY 1 ON NPR 
1002 O0S426 000756 BR T17C 
1003 005430 00S077 172604 TI7E: CLR @ADRS2 ;REINITIALIZE ADDRESS REGISTER 
1004 005434 162700 oodnd2 SUB #2. 40 *DECREMENT COMPARISON COUNT 
100S OOSH4O0 005777 172576 TST aste :TEST FOR BYTE COUNT 2 EQUAL TO ZERO 
1006 O0S444 001356 T1701 
1007 OOS446 RESET 
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000200 
177777 
177777 
005614 
076341 
000000 
000100 

172500 

076341 

o000ee 

i72434 

172320 
172544 

172530 
172526 

172500 

172464 
172462 

0 
1 #98. 

T18A: MOV 

T18B: DEC 

Ti8C: MOV 

T18D: MOV 

TIBE: DEC 

B 
TI8DAT: O 

N92 

si, aBC1 
“0 

STIBOAT JADRS1 
76341, dCRIA 

TIB0AT, xO 
7188 

a-1, agce 

STIBOAT JADRS2 
876341, aCReA 

T18DAT,%O 
TI8E 

T18C 
“0 
aBCe 
T18D 

T19 

A OAT OE B EOE CE Rec neGK FOR Ser Pe DATA TRANSFER PROM BYTE COUNT 
7 ROE OR Pe PRIORITY 

:PRLT AL bea: BYTE CO COUNT. COMPARISON 
INITIALIZE ADDRESS POINTER 
;DATOB-XFER FROM BC1-PRIORITY 7-NPR-GO 

s01D DATA TRANSFER FROM BC1 TO DATA ADDRESS 

ERROR, DATA DIDN’T TRANSFER FROM BC1 PROPERLY 

;DECREMENT COMPARISON COUNT 
TEST FOR BC=0 

=1 
IZE BC_ COMPARISON 
IZE_ ADDRESS POINTER 

ER FROM BC2-PRIORITY 7-NPR-GO 

Pes DATA TRANSFER FROM BCe PROPERLY 

;ERROR, DATA DIDN’T TRANSFER FROM BC2 PROPERLY 

;DECREMENT COMPARISON COUNT 
TEST FOR BC=0 
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095818 012767 
O0S624 Ole777 
O0SE32 012700 
005636 Ol2777 
OOSEY4 §=91e777 
O0S&Se 005527 
O0S6S6 026700 
O0S66e 00140e 
005654 000900 
00S666 000753 
00S670 162700 
005674 005777 
005700 001356 
00S70e 900005 
00S704 (Cle777 
00S71l2 012700 
00S716 012777 
00S7e4 Ql2?77 
00S73e O00e40 
005734 00240 
00S736 9eb700 
OOS74e O0014Ce 
O0S744 000000 
00S746 000756 
00S750 162700 
005754 005777 
905760 001356 
00S76e 00000S 
005764 GO00401 
OCS766 O0000C 

14-OCT-76 15:48 FASE 

-00 A 
coo2o0 172152 $19: 
177776 172376 
177776 ‘ 
COS766 172362 TI19A 
O52341 17¢269 f 
o9coco ( 
000104 ; 

ooooce 7198: 
172330 

17777 «172330 T19¢: 
177776 
00S766 172314 T19D: 
OS2341 172312 

oo00g24 

oonene TIQE: 
172262 

BR 
TISDAT: O 

a-<, "a8 

BO3 

tTi4ORT DADRS 1 
52341, acRIA 

T1087, “0 
T198 

119 
82.40 
3Ba1 
TI9A 

0-2, agce 

STIaORT aaoRse 
852341, aCR2A 

T190AT, 40 
Tl 

ro SEGUERCE TQ CHECK FOR SEY PR DATA TRANSFER Pron BYTE COUN 
PROCESSOR PRIORITY 

:SET BYTE COUNT 1 TO 1 
SINITIALIZE BYTE COUNT COMPARISON 
INITIALIZE ADORESS POINTER 
;DATO-XFER FROM BCI-PRIGRITY 7-NPR-GO 

010 DATA TRANSFER FROM BC1 TO DATA ADDRESS 

ERROR, DATA DION’T TRANSFER FROM C1 PRPERLY 

;DECREMENT COMPARISON COUNT 
TEST FOR BC=0 

1 
BC COMPARISON 

: E ADDRESS POINTER 
=DATO-XFER FROM BC2-PRIORITY 7-NPR-GO 

:010 DATA TRANSFER FROM 8C2 PROPERLY 

TERROR, DATA DIDN’T TRANSFER FROM 8C2 PROPERLY 

;DECREMENT COMPARISON COUNT 
TEST FOR 8C=0 
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1072 
1073 >D0 A DATOB SEQUENCE TO CHECK FOR PROPER DATA TRANSFER FROM DATA REG 
1974 005770 o12767 oO0C200 172000 fet: MOV s200,CC ;SET PROCESSOR PRIORITY 4 
1078 O00S776 Qle77? 177777 = 17e2e4 MOV 8-1, 08C1 ;SET BYTE COUNT 1 TO -1 
1076 QOOBCON Ole7"? 177777 = 172ele MOV 8-1, dDATAL ; INITIALIZE DATA REGISTER 1 
1077 O060l2 Ole700 177777 MOV 8-140 ;INITIALIZE BYTE COUNT COMPARISON 
1078 006016 912777 O06160 172202 Te0R: MOV BTOODAT, SADRS! =; INITIALIZE ADDRESS POINTER 
1979 OO6024 Ole77? O7H341 172200 MOV 874341, aCRIA ;DATOB-xXFER FROM DATAI-PRIORITY 7-NPR-CO 
1080 006032 005527 000000 AOC #0 
1081 008036 1lce6700 O001i6 CMPB T20DAT, %~0 ;DIC DATA TRANSFER FROM DATA REG 1 TO DATA ROCRRESS 
1982 O06042 00140e BEQ T20B ; YES 
1083 GO6044 000000 HALT ;ERROR, DATA OIDN’T TRANSFER FROM DATA REG 1 PROPERLY 
1084 O00604% 000750 BR Ted 
1068S O060SD 005200 Te0B: DEC “0 ;DECREMENT COMPARISON COUNT 
1086 O0060Se 00S377 172146 DEC eDATAL ;DECREMENT DATA REG 
1087 006056 00S777 172146 TST oBC1 ; TEST FOR BC=0 
$088 006062 0013S5 BNE Te0A 
1089 006064 900005 RESET 
1090 006065 Qle777 177777 \7el46 TeOC: MOV #-1, 8802 ;SET BC1 TO -1 
1091 OO607™% Ql2777 177777 172134 MOV 8-1, dDATAL ; INITIALIZE DATA REGISTER 2 
1092 006102 Qle700 177777 MOV a-1,749 ; INITIALIZE BC COMPARISON 
1093 006106 Q12777 O006:60 i72lei Tel: MOV BTOODAT, SADRS2 =; INITIALIZE RODRESS POINTER 
1094 006114 Qle777 O7YH1 I7elee MOV 874341, eCR2A ;DATOB-XFER FROM DATAI-PRIORITY 7-NPR-SO 
1095 O0bl2e2 QO00e40 NOP 
1096 O061e% O00e40 NOP 
1097 006128 1les700 O0000cb CMPB T200AT, %0 ;0I10 DATA TRANSFER FROM DATA REG 2 PROPERLY 
1098 006132 O0140e BEQ T20e ; YES 
1099 006134 pts HALT ;ERROR, DATA DION’T TRANSFER FROM DATA REG 2 PROPERLY 
1100 906136 7 BR Tec 
1101 OO6140 ONs00 Te0E: DEC A) ;DECREMENT COMPARISON COUNT 
1102 O06142 0S377 172070 DEC eDATRe ;DECREMENT DATA REG 
1103 006146 005777 172070 TST a8Ce ;TEST FOR 8C=0 
1104 0061Se 001355 NE 
1105 0061S4 900005 RESET 
1106 006156 0040) BR Te} 
1107 006160 Q00000 T2ECOAT: O 
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1108 
1109 -CO0 A DATO SEQUENCE TO CHECK FOR PROPER DATA TRANSFER FROM DATA REGISTE® 
1110 O0S162 012767 oOC200 171606 fel: — Mov #200, CC “SET PROCESSOR PRIORITY 4 
1111 006170 012777 177776 172032 MOV 8-2, oBC1 “SET BYTE COUNT 1 TO -2 
1112 00617 Olev7? 177776 172020 MOV 8-2, aDATAL “INITIALIZE DATA REG 1 

| 2113 00204 b1e709 177776 MOV 8-2. 40 ‘INITIALIZE BYTE COUNT COMPARISON 
| 1114 906210 Sle 006362 172010 TelA: MOV 8TOIDAT,BADRS! : INITIALIZE ADDRESS POINTER 

1115 006216 012777 OSO34! 172006 MOV 8SOS41,aCRIA  :DATOB-XFER FROM DATAL PRIORITY 7-NPR-GO 
1116 Dobee4 005S27 9000000 Adc 20 
1117 006230 026700 000126 CMP T21DAT, %0 :DID DATA TRANSFER FROM DATA REG 1 TO DATA AOCRESS 
1118 006234 001402 BEQ TelB “YES 
1119 006236 900000 HALT “ERROR, DATA DION’T TRANSFER FROM DATA REG 1 PROPERLY 
1120 006240 000750 BR T21 
tlel OO6e42 162700 occ0ne T218: SUB 82,40 =DECREMENT COMPARISON COUNT 
1l22 O062%6 162777 000002 171750 SUB 82 aDATAL 
$123 O06eS4 005777 171750 TST ase) -TEST FOR BC=0 
112% 006260 001353 TelA 
1125 O06e62 000005 RESET 
1125 OO06C64 012777 177776 171750 Te2lC: OV 8-2, 08C2 -SET BC1 TO -1 
112? O06272 Ole777 177776 171736 MOV 8-2, OATA2 “INITIALIZE DATA REG 2 
1108 006305 0!2700 177776 MOV 8-240 “INITIALIZE BC COMPARISON 
1129 006304 012777 006362 171726 Tell: MOV sTOLDAT, aADRS2 :INITIALIZE ADDRESS POINTER 
1130 O06312 Ole777 OSO31 171724 MOV #SO341,aCRCA  :DATAB - XFER FROM DATA2 - PRIORITY 7 - NPR - 60 
1131 006320 o0d240 NOP 

| 1132 322 90ne40 NOP 
1133 026700 000032 CMP T21DAT,%0 :DID DATA TRANSFER FROM DATA REG 2 PROPERLY 

| 1134 006330 O01402 BEQ Tele “YES 
1135 006332 ooo0dd HALT “ERROR, DATA DIDN'T TRANSFER FROM DATA REG 2 PROPERLY 
1136 006334 000753 BR T21¢ 

' 1137 006336 162700 oo0002 T2lE: SUB 82,70 sDECREMENT COMPARISON COUNT 
1138 OO6342 162777 O0000e 171666 SuB #2 sDATR2 

' 1139 006350 005777 171666 TST aste -TEST FOR 8C=0 
1140 O06354 001353 BNE TelD 
1141 006356 000005 RESET 
1142 006360 OOO40]1 BR T2e 
1143 906262 900000 T2!DAT: O 
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oocode 
171500 

171570 

000100 

171SS4 
oocds4 
171536 
171534 

171514 

000012 

E03 

tee: MOV 
MOV 8-2, 0BC1 
MOV 8-2 T2ODAT 

T2268: MOV #TZCDAT. SADRS 
MOV #341, aCRIA 
NOP 
NOP 
CMP T22DAT, ADATAL 
BEQ T22B 
HALT 
9R Tee 

T228: SUB #2. T22DAT 
TST age 
BNE Teen 
RESET 

Tec: MOV #-2,08C2 
MOV 8-2. T2eDAT 

7220: MOV 8TZ2DAT. SADRS2 
MOV #341, acReA 
NOP 
NOP 
CMP T22DAT, aDATA2 
BEQ Te2kE 
HALT 
BR T2ec 

T22eE: SUB 82. T2eDAT 
TST aste 
BNE Teed 
RESET 
BR Te3 

T22DAT: O 

:D0 A DATI resUenCe TR CHECK FOR PROPER DATA TRANSFER YO ybatr REGISTER 
;SET PROCESSOR PRIORITY 
;SET BYTE COUNT 1 TO 2 
INITIALIZE DATA " AbDRESS 
INITIALIZE ADDRESS POINTER 
:DATI-XFER TO DATAI-PRIORITY 7-NPR-GO 

;DID DATA TRANSFER FROM ADDRESS TO DATA REG 1 

;ERROR, DATA DIDN’T TRANSFER TC DATA REG 1 PROPERLY 

ECT POR BCL. PATTERN 

REPEAT TEST WITH NEW DATA 

;SET BYTE COUNT 2 TO -2 
INITIALIZE DATA ADDRESS 
INITIALIZE ADDRESS POINTER 
:DATI-XFER TO DATA2-PRIORITY 7-NPR-GO 

;DID DATA TRANSFER FROM ADDRESS TO DATA REG 2 

;ERROR, DATA DIDN’T TRANSFER TO DATA REG 2 PROPERLY 

s DECREMENT DATA PATTERN 
TEST FOR BC=0 
“REPEAT WITH NEW DATA 
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;00 A DATIP TO “a FOR DATA SHIFT IN DATA REGISTER 

BBetes Biers? GBNGoe 1715N8 fear ey sae FEET BVH CSUN 1 POR One oro TRansrER 
Ooesma Biss? leeese dadiag HOV ae 08s} TN TALTZE ORS BDUMTES se 
OE602 912777 ONS34] 171422 MOV aieaHi, schiA ;DATJP-DATO-XFER UNTIL BC=0-PRIORITY 7-NPR-6 
006610 005777 171414 TST :WAIT FOR BC=0 
006614 001375 BNE 
006616 Oec67e? O00064 OS5eS24 CMP 1230AT, #52524 ;DID DATA REG SHIFT 
006624 001402 BEQ T23A 
006626 000000 HALT ;ERROR, DATA REG! FAILED TO SHIFT ON A DATIP 
006630 000750 BR T23 
00663e o00C0S Te3A: RESET 
006634 Qle777 900002 171400 MOV BCe ;SET_ BYTE COUNT 2 FOR ONE WORD TRANSFER 
O06642 012777 006706 171370 MOV STeS0RT, @ADRS2 ;INITIALIZE ADDRESS POINTER 
0066S0 OQle7b7 leSeS2 000930 MOV #125252 Te30AT INITIALIZE DATA TO BE TRANSFERRED 
popes Ole777 ~O4S341 171360 MOV #45341, 8CReA :DATIP-DATO-XFER UNTIL BC=0-PRIORITY7-NPR-GO 

4 00S777 171352 TST a8Ce ‘WAIT FOR BC=0 
006670 001375 BNE 274 
006572 0e67e7 000010 SS2Se4 CMP Te3DAT, #52524 ;DID DATA REG SHIFT 
006700 001403 BEQ Te4 
00670e o00c000 HALT ;ERROR, DATA REGe FAILED TO SHIFT ON A DATIP 
O06704 000752 BR T23A 
008706 000000 T23DAT: O 
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000200 171060 
012034 

171276 

002000 i7lebe 

006770 171224 
052743 171244 

ooce00 170756 

002000 171160 

007072 171ie6 
052743 171144 

014032 

GO3 

,1EST MULTI DATA TRANREERS 
MOV #200,CC teu: 

Te4B: 

TE4C: 

Te4O: 

Te4F: 

Te4G: 

#BUFF1,%0 
“0, %1 
“0, ADRS 1 
(O}+ 
20, SBUFFe 

#2000, 2BC1 
#2000; %2 
#T24B: IDEVIA 
#50743, aCRIA 

a%1,%2 
Tout 

Te4 
(1)+,-(2) 
%1, sBUFFe-2 
Te4B 

#200,CC 

#BUFF1,%0 
“0, %1 
70; a@DRS 1 
(O5¢ 
0, aBUFFe 

#2000, 98C1 
#2000' %e2 
8TO4F aOEVIB 
852743, @CRIB 

a%1%2 
T246 

T24D 
(1)4,-(2) 
%1, sBUFF2-2 
T24F 

;SET PROCESSOR PRIORITY 4 
; INITIALIZE TO CLEAR BUFFER 
;INITIALIZE DATA BUFFER POINTER 

;CLEAR DATA BUFFER 

3 BYTE COUNT 
—E EXPECTED DATA 

ZE_INTERRUPT RETURN 

;INITIALT 
;INITIALT 
; INITIAL 

;RETURN HERE AFTER INTERRUPT 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING DATA POINTER AND DATA 
;DONE ALL OF BUFFER AREA 

;IMITIALIZE TO CLEAR BUFFER 
; INITIALIZE DATA BUFFER POINTER 

;CLEAR DATA BUFFER 

ITIALIZE BYTE COUNT 
ITIALIZE EXPECTED DATA 
ITIALIZE INTERRUPT RETURN 
TO-XFER BROM 8C-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO 

;RETURN HERE AFTER INTERRUPT 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING DATA POINTER AND DATA 
;DONE ALL OF BUFFER AREA 

IN 
IN 
IN 
OA 
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Bh ie ie 
1 144 ara 

1e66 007216 012767 
1267 OO07e2e4 012700 
1e68 007e30 010001 
1269 007232 010077 
1270 007236 905020 
le71 OO07e40 de0027 
1272 007244 §=001374 
1273 OO07e% 012777 
1274 O072S4 012702 
1275 O07260 012777 
1276 O07 012777 
1e77? 007274 000001 
1278 007276 Oeii0e 
1279 007300 001402 
1280 90730e 000000 
1281 007304 000743 

007306 

14-OCT-76 15:48 PAGE 34 

000200 
012034 

171104 

014034 

002000 
002000 
007174 
052743 

014032 

1203 
171002 

014034 

002000 
002000 
007276 
0S2743 

014032 

170654 

171070 

171030 
171052 

1705Se 

170766 

170732 
170752 

TeYH: 

TO“: 

TeYL: 

Te4M: 

T24P: 

Te4R: 

40,41 
40, dAORS2 
(05+ 
40, eBUF Fe 

«3800, ance 
#2000; %2 
#TO4K aDEVeA 
#52743, aCReA 

a%1, 42 
Te4l 

TO4H 
(Ll)¢,-€2) 
41, SBUFF2-2 
T24k 

#200, CC 
SUFFI, ~0 
“0, %1 
“9 SADRSE 

70, SBUFFe 

a%1,%2 
T24R 

T24M 
(1)4,-(2) 
%1, sBUFF2-2 
T24p 

; INITIALIZE TO CLEAR BUFFER 
;9NITIALIZE DATA BUFFER POINTER 

;CLEAR DATA BUFFER 

; INITIALIZE BYTE COUNT 
; INITIALIZE EXPECTED DATA 
;INITIALIZE INTERRUPT RETURN 
;DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO 

;RETURN HERE AFTER INTERRUPT 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING DATA POINTER AND DATA 
;DONE ALL OF BUFFER AREA 

; INITIALIZE TO CLEAR BUFFER 
;INIALIZE DATA BUFFER POINTER 

;CLEAR DATA BUFFER 

; INITIALIZE BYTE COUNT 
; INITIALIZE EXPECTED DATA 
sINITIALIZE INTERRUPT RETURN. 
;DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO 

;RETURN HERE AFTER INTERRUPT 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING DATA POINTER AND DATA 
;DONE ALL OF BUFFER AREA 
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000340 170450 tes: 
012034 

170666 

014034 

O0e000 1706Se 
002000 
053341 170642 
170634 

Tess: 

TeSC: 
014032 

TeSo: 
012034 

170874 

014034 

Oe oan 170560 

OS3341 170552 
170542 

TosF: 

TeSG: 
014032 

sBLOCK TRANSFER UNTIL BYTE COUNT=0 
MOV #340, CC 

103 

;SET PROCESSOR PRIORITY 7 
sBUFF 1,40 ‘INITIALIZE TO CLEAR BUFFER 
40, %1 : INITIALIZE DATA BUFFER POINTER 
%0' @ADRS1 
(03+ sCLEAR DATA BUFFER 
20 oy aBUFFe 

42000, ec sINITIALIZE BYTE COUNT 
#200 INITIALIZE EXPECTED DATA 
ae ScRIA :DATO-BLK XFER FROM BC-PRIORITY 7-NPR-GO 

“4 ;WAIT FOR BC=0 
a1,: 
ed 
125 ERROR, DATA NOT TRANSFERRED PROPERLY 

(1). =(2) - JUST INCREMENTING DATA POINTER AND CATA 
%1, @BUFFe-2 ‘DONE ALL BUFFER AREA 
T26B - NO 

aBUFF 1, “0 s INITIALIZE TO CLEAR BUFFER 
“0, % “INITIALIZE DATA BUFFER POINTER 
40; SAORS! 
(05+ ;CLEAR DATA BUFFER 
“0, sBUFFe 

#2000, BC - INITIALIZE BYTE COUNT 
#2000 “INITIALIZE EXPECTED DATA 
sl ScriB :DATO-BLK XFER FROM BC-PRIORITY 7-NPR-GO 

;WAIT FOR BC=0 

ie 
1250 ERROR, DATA NOT TRANSFERRED PROPERLY 

(1)+, -(2) JUST INCREMENTING DATA POINTER AND DATA 
x1, sBUFFe- 2 : DONE ALL BUFFER AREA 
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012034 

170514 

014034 

002000 
002000 
053341 
170462 

014032 

170500 

170470 

170406 

170400 

TeSH: 

TeSk: 

TeSL: 

TSM: 

TeSP: 

Tesa: 

RESET 
M 

JO3 

aBUFF1,%0 ; INITIALIZE TO CLEAR BUFFER 
“0, %1 ; INITIALIZE DATA BUFFER POINTER 
“0, SADRS2 

(Q)+ ;CLEAR DATA BUFFER 
“0 sBUFFe 

#2000, agce IALIZE BYTE COUNT 
IALIZE EXPECTED DAT 
BLK XFER FROM BC- PRIORITY 7-NPR-GO 

sWAIT FOR BC=0 

s INIT 

#200 “INIT 
seaaa) Soren - DATO- 
sBce 

a2 
25H sERROR, DATA NOT TRANSFERRED PROPERLY 

(1)+.-(2) JUST INCREMENTING DATA POINTER AND DATA 
%1, sBUFF2-2 -DONE ALL BUFFER AREA 
T2sK :NO 

BUFF 1,0 - INITIALIZE TO CLEAR BUFFER 
40,%1 INITIALIZE DATA BUFFER POINTER 
70° SADRS2 
(Os+ ;CLEAR DATA BUFFER 
“0, BUFF 2 

#2000, aBC2 s INITIALIZE BYTE COUNT 
#2000) %2 “INITIALIZE EXPECTED DAT 
nee aCcReB :DATO-BLK XFER FROM Be PRIORITY 7-NPR-SO 

;WAIT FOR BC=0 

aye 
1250 ERROR, DATA NOT TRANSFERRED PROPERLY 

(1)+,-(2) s JUST INCREMENTING DATA POINTER AND DATA 
i, BUFFe- 2 ; DONE ALL BUFFER AREA 
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u00200 
000776 
012034 

014032 

000200 
000776 
012034 

170174 

014034 

002000 
002000 
010072 
053841 

014032 

170070 

170266 

170230 
170250 

167762 

170160 

170126 
170144 

_ Jebe: 

15:48 PAGE 37 
KO3 

“BLOCK TRANSFER UNTIL BC=0, THEN INTERRUPT 
te6: RESET 

T26A: 

T268: 

TebC: 

Teed: 

#200,CC 
aSTACK, “6 
wBUFF 1’ 70 
“0, %1 
“0. aRORS! 
(O)+ 
0, aBUFFe 

#2000, 98C1 
#2000; %2 
#7260 aDEVIA 
#53541, acRIA 

a1. %e 
T268 

T26 
(1)4+,=(2) 
%1, #BUFFe-2 
T2bA 

(0)+ 
40, ¥BUFFe 

#2000, 28C1 
#2000; x2 
#7260, dDEV18 
#53541, 3CRIB 

avi.%e2 
T2be 

T26C 
(1)4,-(2) 
41. BUFF2-2 
T26D 

;SET PROCESSOR PRIORITY 4 
; INITIALIZE STACK 
; INITIALIZE TO CLEAR BUFFER 
; la TIALIZE DATA 

;aNITIALIZE BVTE COUNT 
; INITIALIZE EXPECTED DATA 
; INITIALIZE INTERRUPT RETURN 
;DATA-XFER TIL 8C=0 INTERRUPT-PRI 7-NPR-SO 

;COMPARE DATA 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING 
;TEST FOR DONE ALL BUFFER AREA 
g 0 

;SET PROCESSOR PRIORITY 4 
; INITIALIZE STACK 
;INITIALIZE TO CLEAR BUFFER 
; INITIALIZE DATA 

; INITIALIZE BVTE COUNT 
s INITIALIZE EXPECTED DATA 
;INITIALIZE INTERRUPT RETURN 
;DATO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO 

;COMPARE DATA 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING 
;TEST FOR DONE ALL BUFFER AREA 
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i414 MQlle tid BibiiG Brb9e9 
wid piolee 912700 
1415 BiBtSS reat 
1416 QO10134 910077 
1417? 010140 005020 
1418 O20142 O20027 
1419 010146 001374 
14e0 010150 012777 
Yel 010156 Bis 
Yee O1Clb2 O1 
isa g10170 012777 

ne 145? BlGe04 DO0G0D 
1428 010206 000741 
1429 010210 Oeel4e 
1430 010212 0127 
1431 010216 001370 
1432 010220 
1433 Ol02e22 012767 
1434 010e30 012706 
143S Q102e34 012700 
1436 O10e40 010001 
1437 QO1024e 010077 
1438 010e46 9005020 
1429 010250 Oe00e7 
1440 010254 001374 
1441 One ee 
1442 010264 O1e70e 
1443 010270 012777 
1444 010276 012777 
1445 010304 000001 
1446 010306 021102 
1447 010310 001402 
1448 010312 000000 
1449 010314 000741 
1450 010316 Oe2l4e2 
1451 010320 O20127 
1452 010324 001370 

{ow we 
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000200 
000776 
012034 

170100 

014034 

002000 
2000 

10200 
053541 

014032 

167654 

170064 

170024 
170046 

167546 

167756 

167722 
167742 

TebF: 

Te6G: 

TebH: 

T26J: 

TebK: 

TebL: 

LO3 

#200,CC 
RSTACK, %6 
NBUFF 1, 0 
“0, %1 
70’ IADRS2 
(03+ 
0, aBUFF2 

#2000, 38C2 
#2000, “2 
#Tc6&G’ JDEVeA 
#53541, acrea 

avi, x2 
TebH 

TebF 

4 aBUFE? 2 
T266 

#200, CC 
aSTACK, “6 
SBUFF 1; %0 
70, %1 
40, JADRS2 
(OJ+ 
40, SBUFFe 

#2000, aBC2 
#2000" %2 
#T 26K) DEV2B 
#5354! aCReB 

aui,x2 
Tebl 

TebJ 
(1)4+,-(2) 
41, #BUFFe-2 
T2bK 

;SET PROCESSOR PRIORITY 4 
; INITIALIZE STACK 
;INITIALIZE TO CLEAR BUFFER 
; INITIALIZE OATA 

;INITIALZE BYTE COUNT 
3 {NI TEAL Ize EXPECTED DATA 
;INITIALIZE INTERRUPT RETURN 
;DATO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO 

;COMPARE DATA 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING 
s AEST FOR DONE ALL BUFFER AREA 

;SET PROCESSOR PRIORITY 4 
;INITIALIZE STACK 
; INITIALIZE TO CLEAR BUFFER 
;INITIALIZE OATA 

; INITIALIZE BYTE COUNT 
; INITIALIZE EXPECTED DATA 
INITIALIZE INTERRUPT RETURN 
;DATO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO 

;COMPARE DATA 

;ERROR, DATA NOT TRANSFERRED PROPERLY 

;JUST INCREMENTING 
;TEST FOR DONE ALL BUFFER AREA 
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Mie MULT] DATA TRANSFERS, ALTERNATING BETWEEN SECTIONS \ 

1455 010326 000005 88. he cee 
1456 010330 12767 900300 167440 n oy 4300,¢¢ 0 SET PRIORITY 6 car BUFF 

| % 
14 Muctes BI RCRT MOV ai th tTfAt YSe Bark at BBY SAP ATER 
1459 010344 910077 167656 MOV 40, SADRSI 
1460 010350 o0SO20 CLR (03+ CLEAR DATA BUFFER 
1461 010352 C20027 014034 CMP 19 #BUFF2 
1462 010358 001374 BNE -6 
1463 010360 012777 001776 167642 MOV #1776, 0BC1 s INITIALIZE BYTE COUNT 
1464 010365 Ole70e 001776 MOV 81776, %2 “INITIALIZE EXPECTED DATA 
1465 010372 O12777 O10424 167604 MOV #T30A;SDEVIA INITIALIZE DEVICE 1A INTERRUPT RETURN 
146 O10400 012777 010430 167602 MOV #7308, aDEV1B SINITIALIZE DEVICE 18 INTERRUPT RETURN 
1467 010406 012777 052605 167616 MOV #52605,0CRIA § ;DATO-MULTI XFER FROM BC-PRIORITY 4-NPR-BR AFTER OTHER-G 
1468 O10414 010777 OS2e74S 167612 MOV BSe745, CRIB § ;DATO-MULTI XFER FROM BC-PRIORITY 7-NPR-BR AFTER OTHER-G 
1469 010422 o00001 WAIT 
1470 O0104e4 000000 T30A: HALT “ERROR, DEVICE 1A SHOULON’T HAVE INTERRUPTED 
1471 010426 000737 BR 730 
1472 O10430 021102 T30B: CMP a41.%2 WAS DATA TRANSFERED 
1473 O10432 O01402 BEQ T7300 
1474 010434 oo00000 HALT “ERROR, DATA NOT TRANSFERRED PROPERLY 
1475 010436 000733 BR 130 
1476 O10440 Oe2142 T30C: CMP (1)+,-(2) s INCREMENT DATA POINTER-DECREMENT EXPECTED DATA 
1477 010442 O20127 014032 CMP %1. aBUFFe-2 “GONE ALL OF BUFFER AREA? 
1478 OLO44$ 001370 BNE T308 :NO 
1479 O104SO O0000S T30D: RESET 
1480 O104S2 012767 000300 167316 MOV #300,CC SET PRIORITY 6 
1481 O10460 012700 012034 MOV #BUFF I, “0 ‘INITIALIZE TO CLEAR BUFFER 
1482 O10464 O10001 MOV “0, %1 ‘INITIALIZE DATA BUFFER POINTER 
1483 010466 010077 167546 MOV 40, SADRS2 
1484 010472 o0S020 CLR (05+ “CLEAR DATA BUFFER 
148S O10474 Oe 014034 CMP 1 #BUFFe 
1485 O10S00 001374 BNE -6 
1487 010502 012777 001776 167532 MOV #1776, aBC2 - INITIALIZE BYTE COUNT 
1488 010510 Ol 001776 MOV $1776, %2 s INITIALIZE EXPECTED DATA 
1489 010514 Ol O10S46 167472 MOV #1306; IDEVCA bINTTIALIZE DEVICE 28 INTERSUET RETUBN 
1490 9105¢8 ot 0552 167470 MOV 8T30F . IDEVoB INITIAL E DEVICE 28 Ty ERRUPT RETURN 
1491 0105 15078 eb0S 167506 MOV #52605, JCReA O-MULTI XFER FROM SC-PRIORITY 4-NPR-BR AFTER OTHER-G 
1492 010536 012777 O0S2e748 167502 MOV #52745, acReB  DATO-MULTI XFER FROM BC-P8IORITY 7-NPR-BR AFTER OTHER-G 
1483 O10544 00001 WAIT 
1494 010546 OCO000 T30E: HALT sERROR, DEVICE 2A SHOULDN’T HAVE INTERRUPTED 
1495 0105S0 000737 BR 7300 
149% 010552 021102 T30F: CMP av1.%2 sWAS DATA TRANSFERRED 
1497 010554 001402 BEQ T7306 
1498 O10SS6 000000 HALT ERROR, DATA NOT TRANSFERRED PROPERLY 
1499 010560 000662 BR 130 
1500 O10S62e Oeel42 T30G: CMP (1)+, -(2) INCREMENT DATA POINTER-DECREMENT EXPECTED DATA 
1501 O10S64 Oe0le7 014032 CMP %1. SBUFF2-2 ‘DONE ALL OF BUFFER AREA? 
1502 010570 001370 BNE T30F “NO 
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10656 
10674 
10702 

o0000S 
012767 

Bt 608) 
910077 
012777 
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000200 
012034 

16741e 
014034 

016034 

00200 
00200 
002000 
010704 
010706 
052743 
052743 

014032 

c02000 

016032 

167174 

167416 

167370 
167374 

167324 
167326 
167336 
167342 

$31 

T318: 
T31B: 

T31C: 

T310: 

T31E: 

MOV #200,CC 
spurl, 40 

x0, JADRS1 

NO3 

;00 MULTE bata TRANSFERS, ALTERNATING BETWEEN DEVICES 

;SET PRIORITY 4 

ANEHALISE O8rR- BORER EERSren 
aglFFe, JADRS2 
(0)+ CLEAR BUFFER 
xO, aBUFF2+2000 

#2000, 28C1 s INITIALIZE BYTE COUNT 1 
a00t, s8Ce ‘INITIALIZE BYTE COUNT 2 

#T3IA,ADEVIA —- s INITIALIZE FIRST INTERRUPT RETURN 
8T31B,aDEVCA INITIALIZE SECOND INTERRUPT RETURN 
#52743, aCRIA  :DATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO 
#52743, dCREA  ;DATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO 

“WAIT FOR FIRST DEVICE TO INTERRUPT 
“WAIT FOR SECOND DEVICE TO INTERRUPT 

a1 12 WAS DATA TRANSFERRED 

11 “ERROR, DEVICE 1 DATA NOT TRANSFERRED PROPERLY 

(1)4+,-(2) s INCREMENT DATA POINTER- DECREMENT EXPECTED DATA 
%1, #BUFF2-2 “DONE ALL OF FIRST BUFFER AREA? 
T3lB :NO 
#2000, x2 
1)+ JUST INCREMENT BUFFER POINTER 

a 72 WAS DATA TRANSFERRED 

131 sERROR, DEVICE 2 DATA NOT TRANSFERRED PROPERLY 

T31D 

; INCREMENT DATA POINTER-DECREMENT EXPECTED DATA (1)+,-(2) 
41, #BUFF2+1776 j DONE ALL OF SECOND BUFFER AREA 
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1539 
1549 910754 0 T21F: RESET 
1541 015756 Ole7e? ococed0 1679 MOV #200,CC “SET PRIORITY 4 
1542 O10764 OlevoC 012034 MOV sBUFF I. 40 “INITIALIZE TO CLEAR BLFFERS 
1543 019770 O10091 MOV “0, %1 INITIALIZE DATA BUFFER POINTER 

; 1544 010772 010077 16723¢ MOV 70° JADRS1 
| 1845 910776 912777 O14034 167234 MOV - aBLFF2, JADRS2 
| 1546 911004 2 CLR (O)+ “CLEAR BUFFER 

1547 911006 O200c7 016034 CMP 740, SBUFF2+2060 
1648 O110l2 061374 One .-b 
7549 O11014 012777 O0e000 1672% MOV #2000, s8C! : INITIALIZE BYTE COUNT 1 
1550 011922 Ole777 002000 lb7ele MOV #2000; aBCe : INITIALIZE BYTE COUNT 2 
1551 011030 Ole7te ooz0co MOV 820007 
‘S52 G110394 Ole77? 011066 167146 MOV 8T31G, Q0EVIB INITIALIZE FIRST INTERRUPT RETURN 
i553 011042 Ole777 011970 167159 MOV aT31H aOEVeB s INITIALIZE SECOND INTERRUPT RETURN 
1554 011050 Ole777 OSe743 167156 MOV #S2745,aCRIB  :OATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO 
1S5S O11056 Ole777 052743 167162 MOV #52743, aCR2B  — ;DATO-MULTI_XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO 
1556 011064 OO0001 WAIT “WAIT FOR FIRST DEVICE TO INTERRUPT 
1557 011066 00000! T31G: WAIT WAIT FOR SECOND DEVICE TO INTERRUPT 
1558 011070 O21102 T31H aut. %2 “WAS DATA T ERRED 

; 1559 011072 001402 SEO. T31S 
1560 011074 O00000 ERROR, DEVICE 1 DATA NOT TRANSFERRED PROPERLY 

| 3561 011076 O007¢ T31F 
1562 011100 Oeei42 T31J: CMP (1)+,-(2) s INCREMENT DATA POINTER-DECREMENT EXPECTED DATA 
1563 011102 Oodle? 014032 CMP %1, SBUFFO-2 -DONE ALL OF FIRST BUFFER AREA? 
1564 011106 001370 BNE T3lH :NO 

, 41565 O11110 012702 oozoce MOV 82000, %2 
1565 011114 005721 TST (1)+ -JUST INCREMENT BUFFER POINTER 
1567 611116 O21192 T31K: CMP a1, %2 “WAS DATA TRANSFERRED 
1568 O11120 OO14OS BE T31L 
1569 Olilee O00000 HALT ERROR, DEVICE 2 DATA NOT TRANSFERRED PROPERLY 
i570 O1)1le4 000713 BR T3IF 
1571 Oilles Oe2142 T31L: CNP (1)4,-(2) s INCREMENT DATA POINTER-DECREMENT EXPECTED DATA 
1572 O11130 Oedle7 016932 CMP %1. SBUFF2+1776 :DONE ALL OF SECOND BUFFER AREA 
1573 O!1134 001370 BNE 131k :NO 
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sFACTORY Teel PROGRAM 

;DEVICE 1-NPR-DATIP-DATO-PRIORITY S-DELAY 1 MSEC 
HERR, A COUNT IS KEPT 
OF 

DEVICE e-PRIORITY7-DELAY 100 USEC 
TESTER 2 

SERVICE ROUTINE 
RUN 

sDEVICE 3-NPR-DATI-PRIORITY &-DELAY 1 MSEC 
DEVICE 4-NPR-DATO-PRIORITY 4-DELAY 50 USEC 

> JOHN HITTELL ELL 

000340 166630 MOV #340,CC sSET PRIORITY 7 
O11442 167334 MOV eB0EV1A,510 
000249 167330 MOV #240,S12 
O11SYS 167324 MOV #80EV18,514 
000340 167320 MOV 9340, 516 
O1ISE4 167314 MOV sB0EV2A, S20 
000300 167310 MOV #300,S22 
O11674 167304 MOV SBDEV28, S24 
o00200 167300 MOV e200 0,526 
go00n2 165774 MOV 2, aecl sBUS TESTER 1 
O11S¥2 165764 MOV aReCiR, DADRS1  ;DEVICE 1 TAPES WORD IN RECIA 
000274 CLR .. AND MULTIPLIES IT BY THO 
DO0265 CLR Serra 
C0025 CLR EXPIA 
ONSH51 168746 MOV 845451, CRIA 

CLR CNTIB1 sDEVICE 2] 
CLR CNTIB2. F NUMBER 

000173 166732 MOV 8173, 0CRIB 
165732 MOV £200; asce * BUS 

0149034 166722 MOV SEUFED. SADRSP 
014034 O00SDe MOV SBUFFe.DEVe83 =; SET_UP BUFFER 
177600 000476 . MOV 8-200, DEV28Y -sSO_-IT LOOKS LIKE 
O00472 OOO465 STSA: MOV DEVeB4, SDEV2BS INTERRUPT 
gong OO00460 -  @dD , DEVEB3 HAS ALREADY 
oocog2 ooc4s4 ADD #2. DEVeBY “THIS IS NECESSARY FOR 

BNE T4A DEVICE 3 
ooo444 CLR DDEVEBS 

CLR EVeBS 
ll 1666 MOV #511, aCReA 

012513 166644 MOV 812613, 3CReB 
40 BIC 0340,ce 

CLR 40 
INC 70 
BNE i) 

oooo42 MOV je42,40 
BEO SDOAGN 
RESET 

SENDAD: JSR “47, (70) 
NOP 
NOP 

167336 SDOAGN: Ne START 
*DEVICE ane NPR-BAT TP-DATO-PRIORITY S-DELAY 1 MSEC 

166564 BDEVIA: T ist acRIA sTEST FOR BUSY 

HALT Busy NOT DOWN 
000064 oco0064 cH retin DI ?TRANSFER DONE CORRECTLY? 

HALT ‘DATIP-DATO ERROR 
coooso INC SENDIA *NEW DATA 

—e o 2 oe



e
e
 e
e
 

e
e
 

t
e
 

~MAIN, MACYLI er (732) 
D8A8.P11 

1630 QO114°0 016767 
1631 011476 016767 
1632 011504 006367 
1633 011510 Ql2e777 
1634 O11f16 012777 
1638 0115e4 00$077 
1636 011830 912777 
1637 011836 000002 
1638 01iS40 000000 
1639 911542 OCO000 
1649 011544 o00000 

14-OCT-76 

000044 
C000 

SENDILA: 
RECIA: 
EXPIA: 

15:48 PAGE 43 

em we ow eee 

DO4 

SENDIA,RECIA 
SENDIA, EXP1A 
EXPIA. 
te,@ 
BAEC TA OADRSI 
acRIA 
94S4S1,9CR1A 

;SET UP DATA 
sEXPECTED BACK 
SET UP BYTE COUNT 

; SENT 
;RECEIVED 
: EXPECTED 
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1641 
1642 “DEVICE TWO- “PRIORITY 7-DELAY 100 USEC 
1643 O115%6 005267 cC0D06 BDEVIB: INC CNTIBI :DOUBLE WORD COUNTS OF 
1644 O115S2 O05587 OO00004 AoC CNT1Be "NUMBER OF INTERRUPTS 
1645 O11&S6 o00002 RTI 
164% 011560 000000 CNTIB1: O 
1647 011562 900000 CNT1B2: 9 

eas 
1650 ;DEVICE THREE-NPR-DATI-PRIORITY 6-DELAY 1 MSEC 

16S2 011564 005777 166454 BOEVeA: TST acRea -TEST FOR BUSY DOWN 
1653 011570 100001 BPL +4 
1654 011572 oocCo0 HALT =BUSY NOT DOWN 
1655 011574 O0SO77 166444 CLR acRea 
1656 011600 005767 000226 TST DEVeBS ; 
1657 011604 OO1401 BEQ sRETURN IF DEV 4 BEING SERVICED 
1658 011606 900002 RTI 
1659 011610 017767 166422 oO00S4 MOV QDATA2,DEV2A2 _: FIND OUT WHERE DATA 
1660 O11616 O62767 014234 on004%6 ADD SBUFF 24200 DEVeAe “SHOULD HAVE COME FROM 
1661 011624 027777 OOO04e 166404 CMP soevene SOARS SAND CHECK IT 
1662 011632 OO1401 BEQ +a 
1663 011634 O00000 HALT -DATI FAILURE 
1664 011636 005477 000030 NEG aE VveR2 -SET UP FOR DEVICE 4 
1665 1146 057782 166370 177776 CMP SDATAR, #-2 
1665 O11 1 BEQ DEV2A ;BRANCH IF 4 DONE 
1667 O11652 1 BPL DEVeAY “BRANCH IF 4 IS WAITING TO BE SERVICED 
1668 O11654 012777 OO0S11 166362 MOV 9511, aCR2A “RESTART 3 
1663 911662 O0000e DEVeAY: RTI >T9 MAINLINE 
1670 O11664 005077 166356 DEVEA3: CLR acReA TURN OFF 4 
1671 011670 OOO40S BR DEVeB1 *SERVICE 4 
167e 611672 000000 DEVeR2: O 
1673 {DEVICE 4-NPR-DATO-PRIORITY 4-DELAY=S0 USEC 

( 167% O11674 005777 166346 BOEV2B: TST acRee sTEST FOR BUSY DOWN 
i 1675 011700 100001 BPL +4 
| 1676 011702 00000 HALT sBUSY NOT DOWN 
| 1677 11704 005167 000122 DEVeB1: COM DEVeBS “FLAG FOR DEVICE 3 
| 1678 O11710 012767 014034 000110 MOV SSUFF2,DEV2B3  ;CHECK COMPLETE 
| 1679 011716 012767 O00200 CO0104 MOV #200, DEV2B4 :COUNT PATTERN 
| 1686 011724 027767 000076 000076 DEV282: CHP ede VeBS, DEV2BY 
: 1681 011732 001401 BEQ 
| j O11? HALT sDATA ERROR 
i it il 477 000064 NEG aE VeR3 :CHANGE DATA 
| 1684 011742 062767 OO00de cocoss ADD 82, DEV283 
. 1685 O11750 162767 000002 0000S2 S se DEVeBY 

1686 011756 001 368 y 
1687 011760 oo00042 CLR a0EV2B3 
1688 011764 012777 O002C00 166250 MOV #200 -SET UP DEVICE AGAIN 

! 689 O1I77e 918777 4034 166240 MOV apur re, eaoRse2 
' 4690 O1 10777 11 166236 MOV #511, REA RESTART DEVICE 3 

1691 012006 005077 166234 CLR acrRep 
| 1692 91201 012777 012613 lbb2eb MOV #12613, OCR2B 

1693 ens 905067 niin CLR DEVeBS 
1694 012004 RTI 

| 1695 012026 000000 DEVeB3: O 
, 1696 012030 000000 DEVeBY: 0 
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1697 Q1e032 000000 PEVeBS: O 
1698 012034 000000 LAST: 0 
1699 000001 END



bane 611 

RORS1 

AORS2 

MACYII e7(732) 14-OCT-76 15: 
cnoee rePeRENGE Fogle 

OCO226 2bss 849% 
988%  1013% 

14S9% 1509# 
000240 2908 BS4# 

1003% 1l026% 
1483% 1510% 

000230 e8bs 89e% 
990 1011# 

lell# le3e# 
o00e42 esis 897% 

1° 1024%% 
lce.3* 8 §=1273% 

011442 1S81 l62e38 
011546 1583 16438 
011564 1S85 16Se8 
011674 1587 16748 
012034 e93S# 1205 

1457 1481 
014034 2%8 1209 

1332 1344 
1477 1485 
1660 1678 

177776 2988 304% 
64ex% 714% 

12e66%  1288% 
011560 1S95*%  1643% 
011562 1896% 644% 

3e e878 3let 
S00# S07# 
74e% 764% 

1380% 1467% 
900234 ess 317% 

SO1# SO8# 
747% 769% 

000244 esea Seek 
502% S09# 
75e% 774% 

1423% 1491% 
OO024E e938 327% 

503% S10% 
758% 779% 

Cotee4 ebs 806% 
000236 cess Blle 

1659 1661 
000204 e768 364% 

720% 741% 
000210 e768 331% 

725% 746% 
006214 e808 382% 

730% 751% 
011672 1659%  1660% 
011664 1666 16708 
011662 1667 16698 
000220 e8es 383% 

735% 757% 
011704 1671 16778 

48 PAGE 47 
-- USER SYM 

8S0 
104S# 
1S44# 

BOLS 

860# 875 
1207+ 

88S 
1249% 

919 
1111% 
1398% 
929 

1126% 
1441% 

942% 
1228% 

613% 

946 
1291# 

634% 

952% 
1310% 

664% 707% 



Pil 

DEVeB2 011724 
Devess 12026 

Vepd 012030 
DEV2eRS 012032 

1Q 000206 
D518 O00cl2 
DSeA 2s O16 
0528 d00222 
EXPIA O11S44 
LAST 012034 
NOP = 
RECIA 011542 
SENDIA 011540 
STACK = 000776 
START 001000 
St9Qa «11332 
SWREG = 177570 
TO 001034 
TOA 001055 
TOS 001100 
TOC O0ll22 
Tl 001144 
TIA 001162 
T18 001200 
TIC 001216 
T10 OO4S46 
TIOA  OO4SE4 
Tl oo4602 
T1IA 
Tl2 OOYE4S 
T12QA OO46SH 
T1208 © O04674 
Tl2c 004700 

(7120  O04706 
i Tiz— OO4726 
T13 004732 

| 13a DON750 
T14 00476 
TI4A 005010 
st g0S032 
TI5A © DOSONO 

| 7138 905060 
T15C — Q0S064 

'TISD © 905072 
TISE 005112 

1 T16 005120 
:TIBA 005152 
TIBAL 005144 

. 1168 005172 
'Tis¢  GOS210 
'T160 0052034 
T1601 005226 
TI6E 005254 
m7 005272 
T17h © 00S 324 

MAIN. MACYL] 2? (732) 
O8A8 . CROS REF 

4-0CT-76 15:48 PAGE 48 
ERENCE TABL 

16808 1686 
1600% 1602  1603% 
1601% 1602 1604# 
1607# 1656 1677% 
2778 305+ Sb4# 
e798 306# S6S# 
281s 307% S66# 
2838 308% S67# 

1S93# 1626 1631# 
295 2% 16988 
2998 

1$90 1591# 1626 
1S9e# 1629% 1630 
3008 303 425 
274 3038 i621 

16028 1605 
2978 
gies 316 
314 3178 321 
319 geek 3e6 
324 3278 331 
329 3338 337 
335 3388 34e 
340 3438 347 
345 3488 352 
8498 8S3 
851 este 858 
856 8608 864 
862 8658 869 
867 87i8 878 
8738 880 
876 8798 
8918 888 
8838 890 
886 8398 
8928 896 
894 8978 
899 S048 308 
$06 9098 913 
911 9158 922 
9178 924 
$20 9238 
9258 93e 
9278 934 
930 9338 
S418 951 
S468 947 
S458 9sS 
949 9528 
9578 966 
9618 %e 
9608 970 
964 9678 
9778 987 
9828 983 
9818 991 

~- USER SYMBOLS 

461 

1678% 
1680 
16978 
643% 
644s 
64S% 
646% 

16408 

1634 
16388 
S62 

1684s 

641 713 

1687% 

1370 

16958 

1391 1413 1434 
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0) Pll CROSS REFERENCE TABLE -- USER SYMBOLS 

T17B 0CS344 98S 9888 
T17C ONT 364 9938 1002 
T170 005''10 9978 
T1701 005402 9968 «61 
T17E 005430 1000 10038 
T18 00S4S0 10108 1019 
T18A 005470 10138 1022 
1188 o0SSee 1017 10e08 
T18¢ 005534 10248 1033 
T180 OOSS4E 10e6s 1036 
TISOAT 005614 1013 1016 1026 1030 10398 
T1eE 005800 1031 10348 
T19 005516 1038 iCc4es 1051 
T19A 005636 104Se =. 1054 
T198 005570 1049 10S28 
T19C 704 10S68 1065 
T1190 00S716 10S8e 1068 
TISOAT 00S766 1045 1048 1058 1062 10718 
T1SE 005750 1063 10668 
Te 001234 350 3548 359 
Tea 001256 357 3608 365 
TeB 001300 363 3668 371 
Tec 001322 369 3728 77 
T20 00s770 1070 10748 1084 
T20A 006016 10788 1088 
Teds 006050 1082 108S8 
Tee 006066 10908 1100 
T200 006106 10938 1104 
T200ART 006160 1078 1081 1093 1097 11078 
Tede 006140 1098 11018 
T2l OC 162 1106 11108 =1120 
Tela 006210 111481124 
T21B 006242 1118 li2ls 
Teic 006264 llebs 1136 
T2iD 006304 1le9@ =. 1140 
T21DAT 006362 1114 1117 1129 1133 11438 
Tele 006336 1134 11378 
Te2 006364 1142 11468 = =61156 
T22A 006406 11498 = =.1159 
T2ee8 006442 11S4 11578 
Tee 006460 11618 1170 
Te20 006474 11638 =61173 
TeeDAT 006550 1148# 1149 1153 1157# l1l62# 1163 1167 1171% = 11768 
Teck 006530 1168 11718 
Te3 006SSe2 1175 11798 =: 1189 
T23A 006632 1187 11908 1200 
Te3DAT 006706 1181 1182# 1186 1192 1193% 1197 le0la 
Te4 006710 1198 12048 §=1219 
Te4B 008770 1213 lel6s8 = le2e 
Te4c 007000 1217 lee0s 
Te4D 007010 lee3e@ 1240 
Te4F 00707e 1234 12378 = 1243 
TENG 00710e 1238 1e418 
Te4H 007112 1e4S@ = leo! 
T24K 1 1 1eS88 = 1264 
Te4L 007204 1289 lebes 



- 

MAIN, 
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T24m = 007214 
TeHP =: 007276 
TouR 007306 
Tes 007320 
TeSB 0007276 
T25C 007406 
T2SD  OO7416 
TeSF 007470 
Te5G © 007500 
TeSH «007510 
TeSK §©=-_: OO7Sb2 
TecL 007572 
TeSM 007602 
TeSP 007654 
TeSQ «G0 7664 
Tob 007676 
TebA 3=s-—«s007764 
Te6B 007774 
T26C O10004 
Te60 010072 
TebE O10100 
TeoF =s-—s O12 
Te6G 3=s-:«O1 000 
Te6H 010210 
T26J =: 019220 
TesK 010306 
TebL ©=-_—«s 0316 
13 001344 
T3Aa w14i2 
138 001420 

| T3C 001462 
T30 001470 

| r3¢ 001532 
13F 001540 
136 001602 
T30 010326 
T30Q ss OL 0424 
7308 ©: O10430 
T30¢ = ss OL 0440 
7300 O104S0 

,T30E 010546 
:T30F 010552 
T30G ©: O10S62 
31 010572 
T31A 010704 

17318 010706 
1731C O10716 
7310 O10734 

.T31E- o10744 
/T3I€ = 010754 
T31G OL1066 

| T31H 011070 
T31J 011100 

~T31K O11 16 
T31L 0s OL 1126 
TY 001610 

MACYLL 27 (732) 14-OCT-76 15:48 PAGE SO 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3888 

3998 

4098 

4198 
1499 

JO4 
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T4a 001642 426 4308 
THB 0016S0 429 4338 440 
Tac 001576 435. 4388 
THD 001704 437 4W4ig = 449 
THE 001732 443 4478 
TUF CO1740 44S 4508 8 457 
T4G 001766 4Se 45S¢ 
TS 001774 4S4 4618 558 
TSA 002546 462 5508 
TS8 o0e5Se 463 552% 
TSC O02SS6 G64 SSY48 

odesbe 46S SS6¢% 
T6 002572 549 S628 86873 578 
T&A 002746 59la 602 607 ble 
T&8 003234 6418 658 663 
TEC 003636 707 713% 86724 729 

782 788 793 798 
4 OCY3b2 805% 9810 
TA 003400 808 Bilis 815 
TB 004416 813 8178 §©82l 
T8A CO444O 819 B2ee 826 

OOw462 824 8288 835 
TSA 70 8308 

oo4S10 833 836% 
TSC 004514 838% 845 
190 8408 847 
TSE os4s42 843 - 846% 
SDORGN 011436 1615 16216 
SENDAD 011426 269 =: 16178 
. = 01c036 234s 86235 237 239 

259 261 263 265 

KO4 

588 
623 628 
674 679 
739 745 

243 245 
270% 273% 
613 61 
691 696 

3 778 
31 1299s: 1313 

1513s: 1548 

633 

750 

638 

756 
701 
767 

706 
772 

711 
777 
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Low 
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CLR 

CMP 
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14-OCT-76 

1080 1116 
1660 1684 

3e4 329 
867 876 
998 1000 

1238 1259 
1S59 1568 

369 375 
880 830 

1140 1159 
1306 1313 
1431 1440 
1686 
1667 1675 
326 331 
432 437 
602 607 
689 695 
810 815 
913 922 

1106 1120 
1342 1361 

307 308 
871 872 
988 9933 

1460 1484 
1687 1691 
323 328 
861 B66 

1133 11$3 
lebe 1263 
1339 1343 
1418 1425 
1501 1Sle 
1626 1661 
1081 1097 

1020 1034 
240 242 
320 32S 
430 438 
616 bee 
70S 710 
792 797 
895 900 

1099 1119 
1384 140S 
1663 1676 
840 B41 
711 782 

312 317 
394 395 

1644 
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guy 545 Sh2sCSH3SHH SES 
S910 §83—(ii3 HE 

619 0 866240 BPS 2D 
B49 eSY CSS BS3EDséY 
691 6% 69 7? 703 
7210 725 (ii (ti? 7310735 

74 = 7B 789779 27H 
B17 822 B60 865 904 

979 9: 96% 995 9% 1 
1042 «10431044 10S 10H 105K 
1090 «109 «= 1092, 1083slosy sls 
1130 «11487 1HBsdN9s1150 
1191 «1192 «1192 1194) dood 1205 
127817221233 1223S 
1068 1269 «(1e75s1e7H1B75sdH Ld 
1330 4134 «NS = 13161327) 1388 
i355 1369) 137013711372) 13731 
1398013091499 Hor He S113 
19351436 N37 THT 1H 
1467-1452 t4BO) MBL «=o 
13091810 s«sdIS14 = «1815. SIGS? 
149 155015511552 s1553) 155415 
1587 -158B«=s«1589)ss1S8d 1594597 
1631 1633 1634 1636 1659 1658 

NEG 1664 = 1683 
NOP W720 473,79 4u86 «487 

Sx S3hC(i‘ FHC? tS 
631 636 650 656 661 666 
7? 20 732—i732— HD (Gs OC7SQ 
lnc 1029 1060 1061 1095 10% 1131 

RESET 30S SKC (HZ HB HBS 
4810 4889S SCS 
ee 3 a 
196910891105) 12S NH 11691174 
1%5 138 1389 «i41] 1432 «1455 1479 

RTI 1637 «1645 s16SB 1669168 
SuB 989 1008 1052 1066 1121 1122 61137 
ST 3403389 HH SS 

p89i‘iwBaS SSS QBN 
19531067, 1087) ss1103—stdeds1133s1 158 
1555 «= 1623s«s16S2ss1656 «1674 

WAIT 337 388i 08 HBS 12:S 12381287 
1Se2 15661557 

-ENROL 1 
“END «1699 
“LIST i 
“SACRO 1 
“NUIST 1 
REM l 
“REPT = 22 
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ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

#, O8AB.SEQ/SOt “CRF /NL: TOC/PAGNUMSSYSMAC.CO,D8AB.P11 
RUN Tie: 23.29 3 yoeeets 
RUN-TIME RATIO: 144/S6=2.5 
CORE USED: 3eK 63 PAGES ) > 
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