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REM A \

FOR IN-MOUSE LSE OMLY

IDENTIFICRTION
PRODUCT CODE:  MAINDEC-11-DBAB-L

PROOUCT NAME:  UNIBUS TESTER (PRODUCTION)

DARTE: FEBRUARY, 1976
MAINTRINER: DIRGNOSTIC GROUR
RUTHOR: JOHN RODENHISER

THE INFORMATION IN THIS DOCUMENT IS ECT TO CHANGE WITHOUT
T BE CONSTRUED A COMMITMENT BY DIGITAL

FURNISHED TO THE
OPYRIGHT NOTICE)

SPONSIBILITY FOR THE
MENT THAT IS NOT

g
3R
oA
23
oA

COPYRIGHT (C) 1973, 1974, 1976 DIGITARL EQUIPMENT CORPORATION,
MRYNARD, MASS.

¢
DIGITAL EQUIPMENT CORPORRTION RSSUMES NO

I
INGLE CORPUTER SYSTEM AND
OTHERWISE BE PROVIDED

-
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l. RBSTRACT

THIS PROGRARM TESTS THE UNIB
IN-HOUSE PRODUCTION LINE TE

. REQUIREMENTS
2.l EQUIPMENT
POP-11/20 WITH 4K OF MEMOR'Y AND A UNIBUS TESTER.

?‘ TESTER WHICH 1S USED CCR

U
STING. OF THE POP-1! UNIBUS.

2.2 STORRGE

2.c.. PROGRRM STORARGE - ALL OF 4K UF MEMCRY
3. LORDING PROCEDURE

3.1 METHOD

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLCWEC
1. RABSOLUTE LOARDER MUST BE IN MEMORY
2. PLACE BINQRY TAPE IN RERDER
3. LORD RODRESS 17530
4. PRESS “START™ (PROGRAM WILL LORD)
Y. STRARTING PROCEDURE
4.1 CONTROL SWITCH SETTINGS
NOT APPLICARBLE
4.2 STRRTING RDDRESS
200
“.3 PROGRAM AND/OR OPERRTOR ACTIONS
LOAD PROGRAM INTO MEMORY
LORD STARTING RDORESS 200
PRESS START
PROGRAM WILL BEGIN TESTING
. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

NOT RPPLICABLE

REB8BBIRRLDNEBBIFREEB 2B ISt id 23 SEELERELR B DB IRALETE

Pt P -t P
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ERRORS

ERROR PRINTOUT

NONE

ERROR RECOVERY

THE PROGRAM HILL Hm ON AN ERROR, TO REPEAT THE SEQUENCE
THAT CAUSED THE FAILURE PRESS “CONTINUE™ OR R.r.smm AT 200.

IF 1T 1S DESIRED TO REPEAT THE ERROR SEQUENCE ON A

CONTINUOUS BRSIS 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

STRRTING RESTRICTIONS
NONE

OPERATING RESTRICTIONS
NONE ‘
MISCELLANEOUS

S ST WITH
ENGINEERING SPECIFICRTION ESTER WRITTEN BY

STEVE ROTHMAN.
PROGRAM DESCRIPTION

THE PROGRAM CONSISTS OF A SER

IES OF SHORT STRAIGHT LINE TESTS
THAT CHECK ERCH OF THE OPERRTIO

NAL FERTURES OF THE UNIBUS

TESTER
TEST NAME DESCRIPTION
10 TEST THAT CONTROL REGISTER MAY BE SET WITh
ALL 1'S.
Tl TEST RUN (BIT 1S) TO B CLERRED IF DEVICE OFF
T2 TEST RUN (BIT 15) TO BE SET IF DEVICE ON
T3 TEST FOR PROPER VECTOR RDORESS INTERRUPT
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RO SR AR AL EE RSB RAPEREE IS I A I3

Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pot Pt

T4

18

16

1?7
T8
19

T10
Til

T12

T13
TiY
T1S
T16

T1?

T8

T19
120

121

EOL

JRLE LR SRR T

TEST THAT DEVICE ~ANNQT INTERRUPT WITH SARME
OR LOWER PRIORITY RS PROCESSOR

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

TEST THAT DATR REGISTER MAY BE CLEARED

TEST THRT DATA REGISTER MAY BE SET TO ALL 1°'S
TEST THAT DATR REGISTER WILL RCCEPT A COUNT
PRTTERN

TEST THAT RDDRESS REGISTER MAY BE CLERRED
TEST THAT RDDRESS REGISTER MAY Bt SET KITH
ALL 1'S

TEST THAT ADDRESS REGISTER WILL ACCEPT R COUNT
PRTTERN

TEST THAT BYTE COUNT MAY BE CLERRED
TEST THAT BYTE COUNT MAY BE SET TO ALL 1'S
TEST THAT BYTE COUNT WILL ACCEPT A COUNT PRTTERN

DO A DATOB-NPR SEQUENCE TO CHECK THAT BYTE COUNT
WILL DECREMENT BY | FROM 177777 T0 O

SAME RS T1b EXCEPT SEQUENCE IS R DATO-NPR AND
%(P%CT BYTE COUNT TO DECREMENT BY 2 FROM 177776
D0 R DRTOB TO CHECK FOR PROPER DATA TRANSFER
FROM BYTE COUNT

SRME RS TIB WITH A DATO SEGUENCE.

D0 A DRTOB TO CHECK FOR PROPER DATR TRANSFER
FROM DRTA REGISTER

SAME RS T20 WITH A DATO SEQUENCE
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-PDP-11 BUS TESTER VALI
:COPYRIGHT 1970, 1976, D
RODENHISER

+ JOHN

T2e
123

Teu
Tt
126
T30

131

FACTORY
yTEST

FOI

D0 A DATI TO CHECK FOR PROPER DATA TRANSFER
TO DATR REGISTER

DO A DATIP TO CHECK FOR A DRTR SHIFT IN DARTA
REGISTER

TEST MULTI DATA TRANSFERS
D0 A BLOCK TRANSFER UNTIL BYTE COUNT EQUALS O
DO A BLOCK TRANSFER UNTIL 8C=0, THEN INTERRUPT

DO MULTI DATA TRANSFERS, ALTERNRTING BETWEEN
SECTIONS

DO MULTI DRTA TRANSFERS, RLTERNATING BETWEEN
DEVICES

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

}Y EXERCISER

I
GITAL EQUIPMENT CORP., MRYNARRD, MASS.
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265
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270
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000076

000046
000052
000200
000206
000210
00g212
00014
000216
000220
Ly
000230
000232
000236
200240
0oG42
000244
000246

RRRFRER

2’ (?32)

000000
00007¢e
0C0000

YLE:

000052
040000

000200
000167

14-0CT-76

000574

176764

HH%T
HALT
.+
HQLT
SEN AD
.=5¢2
40000
.=200
i
DEVIA: 6§10
DSIA: Sl2
DEV1B: Sl1Y4
DS18: Sl6
DEVeR: Se20
DS2R: See
DEVeE: SeM
DacRi: 170
23951: 178888
BCl: 170004
CR1R: 170006
CR1B: 170016
DRTR2: 170020
RDRS2: 170022
BCe2: 170024
CReA: 170026
CR2B: 170036
BUFF 1=LAST
BUFF2=LAST+2000
SWREG=177570
CC=177776
NOP=240
STRCK=776
.=1000
START: MOV
MOV
CLR
CLR
CLR
CLR
RESET

15:48 PAGE 7

GOl

START

) 1 DATR REGIST
iSEETION | Roske St ‘ACTSren
+SECTION 1 BYTE COUNTER
:SECTION 1 CONTROL DEVICE IR

;SECTION | CONTROL DEVICE 1B
;SECTION 2 DRTA REGISTER
;SECT{ON RDDORESS REGISTER
SECTION 2 BYTE COUNTER

;SECTION 2 CONTROL REGISTER DEVICE 2R
;SECTION 2 CONTROL REGISTER DEVICE 2B

;BUFFER STORRGE RRER |
:BUFFER STORRGE ARER 2
;SWITCH REGISTER
:CONDITION CODES

sNO OPERATION

8STACK, 76

8340, ¢ :SET PRIORITY ?
30S1A

30518

30528

30528
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077776
077776

077776
077776

077776
07777¢

077776
977776

177062
177056

177046
177042
177040

177034

177024
177020

000031
176764

000031
176744

177170
177182

177153
177142

177136
177130

177116
177110

176770

176750

: TEST THRT CONTROL REGISTER MAY BE SET WITH ALL 1°S

to: MOV 877776, 3CRIA
CMP 77776, 3CRIA
BEQ T0R )
SRLT :ERROR, CONTROL REGISTER 1~ NOT SET

10
TOA: MoV 877776,dCRIB
cHP %657?6 ,8CR1B

;ERROR, CONTROL REGISTER 1B NOT SET

T0A
108: MOV 877776,8CReA
cMP 877776, 3CR2A
BEG T0C
gsLT 108 ;ERROR, CONTROL REGISTER 2R NOT SET
T0C: MOV 477776,dCR28

SES ¥{7775 . 9CRe8

EaLT roc -ERROR, CONTROL REGISTER 28 NOT SET
. TEST RUN (BIT 15) TO BE CLERRED IF DEVICE OFF
i CLR JCR1 -GTOP DEVICE 1A

157 acnxn s TEST FOR STOPPED

BEQ TIA ‘WAS DEVICE STOPPED

ggLT " ' ERROR, DEVICE 1S RUNNING - BIT 15 SET
TIR:  CLR 3CR1B :STOP DEVICE 1B

15T aCR1B

BEQ Ti8

sth 18 ERROR, DEVICE 1S RUNNING - BIT 15 SET
TiB:  CLR 3CR2A :STOP DEVICE 2A

1ST JCR2A

BEQ TIC

ggLT . ERROR, DEVICE 1S RUNNING - BIT 1S SET
TIC:  CLR JCR28B -STOP DEVICE 28

15T JCR2B

BEQ 12

sgLT e ;ERROR, DEVICE IS RUNNING - BIT 15 SET
- TEST nuu (arr 15) ro BE SET IF DEVICE ON
te: RIA -START DEVICE 1A

TST cnln TEST FOR RUNNING

RESET :STOP DEVICE

BNI T2R :WAS DEVICE RUNNING

HALT : ERROR osvxcs NOT RUNNING - BIT 15 NOT SET

BR Te :LOOP ON TE
T2R: MOV 31, 3CR1B svnnr DEVICE 1B

TST acriB

RESET

BMI T8

EQLT 12 :ERROR, DEVICE NOT RUNNING - BIT 15 NOT SET
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366 001300
37 001306
38 ooi3le
369 001314
370 001216
| 371 001320
| 372 00132
373 001330
374 0013
001336

00!

001

e
no

ev(?3e)

000767

14-0CT-786

000031 176736 T2B:
176732

000031 176716 T2C:
178712

15:48 PAGE 9

MoV
TST
RESET

101

831, ICR2R
JCR2A

12C
128

331, CR2B
aCReB

T3

T2C

; STRRT DEVICE 2R

;ERROR, DEVICE NOT RUNNING - 15 NOT SET
; START DEVICE 28

;ERROR, DEVICE NOT RUNNING - BIT 15 NOT SET
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38“

383
384
385

387

¥

Gk

330
391
3%
393

MRCY1l

1323

er(73e)

0226eh

Mol

S

SR
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7642
014l
0Ci4le
001412
001420

000021

001462
001462

001462
001470

000021

176632
176630
176626
176804

17eb22

176556
176580

176556
176540

176554

176506
175504
175506
1764974

176514

176436
176434
176432
176430

176446

ta:

T3A:

T38B:

T3C:

T3D:

T3t:

T3F:

T13G:

HOV
MOV

JO1

C

l?3ﬂ JDEV]B
#13A, JDEV2A
#T3A, JDEVEB
#738, JDEVIA

#21,d9CRIA

(6)# (b)+
13

$73C,dDEVIA
#73C, J0EVER

#73C,a0EV2E
$T30, JDEVIB

s21,dCR1B

(B)+,(6)+
138

$73E,dDEVIA
$T3E, JDEVLB
$T3E, JDEV2EB
873, OEVER

#21,3CR2A

(6)+,(B6)+
T30

873G, DEVIA
$13G, SDEV1B
873G JDEV2A
$T4, JDEV2B

$21,dCR28

(B)+, (B)+
13F

s TEST FOE ;ROPER VECTOR ADDRESS IgEERRUPT

T_PROCESSOR PRIORITY T0O O
s INITIARLIZE RETURN FOR INCCRRECT VECTOR FOR DEVICE 1B
INITIRLIZE RETURN FOR INCORRECT VECTOR rOR DEVICE 2R
s INITIALIZE RETURN FOR INCCRRECT VECTOR FOR DEVICE 2B
: INITIALIZE RETURN FOR PROPER VECTOR FOR DEVICE 1A

; INTERRUPT ON BECOMING BUS MASTER
:ERROR, DEVICE 1R DID NOT VECTOR TO PROPER ADDRESS

ZE RETURN FOR INCORRECT VECTOR FOR LeVICE 1R
ZE RETURN FOR INCORRECT VECTOR FOR DEVICE 2A
ZE

RETURN FOR INCORRECT VECTOR FOR DEVICE 2B
ZE RETURN FOR PROPER VECTOR FOR DEVICE 1B

—t0—q | enlam)

; INTERRUPT ON BECOMMING BUS MASTER
; ERROR, DEVICE 1B DID NOT VECTOR TO PROPER ADDRESS

; INITIRLIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1A
tINITIALTZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1B
INITIAL[ZE RETURN FOR INCORRECT VECTOR FOR DEVICE 2B
: INITIRLIZE RETURN FOR PROPER VECTOR FOR DEVICE 2A

; INTERRUPT ON BECOMMING BUS MASTER
;ERROR, DEVICE 2R DID NOT VECTOR TO PROPER ARDDRESS

;INITIRLIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1A
s INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1B
; INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 2R
; INITIRLIZE RETURN FOR PROPER VECTOR FOR DEVICE 2B

; INTERRUPT ON BECOMMING BUS MASTER
; ERROR, DEVICE 2B DID NOT VECTCR TO PROPER RDDRESS
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D8RB. P11
385 - TEST THQT oevxcs cnnn T INTERRUPT WITH PROCESSOR AT PRI nxrv LEVEL 7
ng 001610 012767 000340 176160 tu: 8 PROCEggSg Snxonxrr
425 001616 012706 000776 nov nsm(:x b
426 001E22 012777 001642 176354 MOV sT4Aa, IDEV1A ;mmnuzs VECTOR RETURN RDDRESS
y2? 001630 000005 RESET
428 001632 012777 000i6l 176372 MOV 8161, 3CRIA : ENRBLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT
429 001640 000403 8R T48
430 001642 000000 T4A:  HALT :SRROR, DEVICE 1A SHOULD NOT HAVE INTERRUPTED
431 DOIBYY 022626 CMP (s)+,(s)+ :KEEP STACK OUT OF THE WAY
432 001646 000760 BR
433 001650 000005 TYB:  RESET
434 001652 012767 000340 176116 MOV 340, CC :SET PROCESSOR anonm TO 7
435 001660 012777 001676 176322 MOV 8T4C. JDEV1B : INITIALIZE VECTOR R
Y omsg& W 00016l 176340 MOV us1 'OCR18 ‘ENABLE DEVICE AT PRIORITY 7 T0 ATTEMPT INTERRUPT
437 0016 03 BR T4D
438 001676 (000000 T4C:  HALT :ERROR, DEVICE 1B suoum nor HAVE INTERRUPTED
439 001700 022626 CMP (6)+, (B)+ ‘KEEP STACK OUT OF T
440 001702 000762 BR TY8
441 001704 gog% T¥D:  RESET
Y42 001706 012767 000340 176062 MOV $340, CC +SET PROCESSOR PRIORITY T0 ?
443 0017184 012777 001732 176272 MOV $TYE JDEV2RA s INITIALIZE VECTOR RETURN
444 001722 012777 000161 176314 MOV 8161, 3CR2A :ENRBLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT
335 001730 0O0ONO3 BR T4F
447 001732 000000 TYE:  HALT :ERROR, DEVICE 2R SHOULD NOT HAVE INTERRUPTED
448 0017 022626 CMP (B)+, (B)+ :KEEP STACK OUT OF THE WAY
449 001736 000762 BR T4D
450 001740 00000S T4F:  RESETY
451 D072 012767 000340 176026 MOV 340, CC :SET PROCESSOR PRIORITY TO 7
452 (01750 012777 001766 176242 MOV $T4G, JDEV2B :INITIALIZE VECTOR RETURN
N53 001756 012777 000161 176262 MOV 8161, 9CR2B *ENRBLE DEVICE AT PRIORITY LEVEL 7 TO RTTEMPT INTERRUPT
454 001764 0O0ONO03 BR 15
4S5 (001766 000000 TYG:  HALT +ERROR, DEVICE 2B SHOULD NOT HAVE INTERRUPTED
4S6 001770 022626 CMP (B)+, (B)+ KEEP STACK OUT OF THE WAY
457 001772 000762 BR T4F
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458
459
450
46l 001774
462 002000
463 DO2006
4gd 002014
Y55 002022
46 002030
i85 00o04
469  DO2OHE
470 DOOSY
471 002062
472 002070
473 002072
474 D007
475 002076
476 DO2I0N
477 002112
478 002120
479 002126
480 002130
481 002132
482 D021M
483 002142
184 002150
485 002156
485 00216Y
437 002166
4g8 002170
489 009172
490 002200
43l  0O2P06
432 002214
493 002222
434 007224
435 002226

e ——— - am———
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]

_ -PROCESSOR PRIOR
000776 ts: ngv
002546 176176 MOV
009552 176174 MOV
002556 176172 MOV
002562 176170 MOV

RESET
000340 175736 MOV
000161 176164 MOV
000161 176160 MOV
000161 176162 MOV
000161 176156 MOV
NOP
NOP
RESET
000121 176126 MOV
000121 176122 MOV
000121 176124 MOV
000121 176120 MOV
NOP
NOP
RESET
000061 070 MOV
000061 17606M MOV
000061 176066 MOV
000061 176062 MOV
NOP
NOP
RESET
000021 176032 MOV
000021 176026 MOV
000021 176030 MOV
000021 176024 MOV
NGP
NOP
RESET

LO!

ITY 7
8STACK, %6

7SR, DEVIA
TSR, .NEVIB
8TSC . QDEV2R
75D, JDEVEE

4340, CC

#161,dCRIA
+161,3CR18
#161,dCReA
#!51,3CR28B

8121,dCRIR
#121,dCRIB
s121,3dCR2R
8121,9CR28B

%61, 3CRIA
s61, 3CRIB
#61 JCR2A
861, 3CREB

s21,dCRIA
s2l,dCRIB
#21,dCR2A
#21,dCR2B

; TEST THAT DEVICE CANNOT INTERRUPT WITH SAME OR LOWER PRICRITY RS PROCESSOR

; SET PROCESSOR PRI
;SET DEVICE 1R PRI
;SET DEVICE 1B PRI
;SET DEVICE 2R PRI
; SET DEVICE 28 PRI
;CLERR ALL INTER
;SET DEVICE 1A P
;SET DEVICE 1B P
; SET DEVICE 2R P
;SET DEVICE 28 PR

20202020
—t et 9=t 0t

;CLEAR ALL INTERRUPT REQUESTS
;SET DEVICE 1A PRIORITY S

;SET DEVICE 1B PRIORITY §
; SET DEVICE 2R PRIORITY 5
;SET DEVICE 2B PRIORITY S

;CLEAR ALL INTERRUPT REQUESTS

;SET DEVICE 1R PRIORITY

;SET DEVICE 1B PRIORITY

;SET DEVICE 2R PRIORITY
PRIORITY

UE
Y
y
£ y
:SET DEVICE 28 y

T
T
T
T

;CLEAR ALL INTERRUPT REQUESTS
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000300
000121

000061
000061
000061
000061

000021

175840

175764
175760
175762
175756

175726
175722
175724
175720

175670 -

175664
175666
175662

MOl

; PROCESSOR PRIORITY b

MOV #300, CC
RESET

MOV 8121, 3CRIA
MOV #121,3CR1B
MOV 121 aCR2A
MOV s121,3CR28
NOP

NOP

RESET

MOV %61, 3CRIA
MOV #61, JCR1B
MOV %61 JCR2A
MOV  #bl,3CR28
NOP

NOP

RESET

MOV #21,3CRIA
MOV %21 3CRIB
MOV ¥21 | 3CR2A
MOV 21, 3CReB
NOP

NOP

RESET

; SET PROCESSOR PRIORITY &

; SET DEVICE 1R PRITOTTY &
;SET DEVICE 18 PRIORITY &
;SET DEVICE 2R PRIORITY &
;SET DEVICE 2B PRIORITY b

;SET DEVICE 1R PRI
;SET DEVICE 1B PR
;SET DEVICE 2R P
;SET DEVICE 2B P

020
— ity

;SET DEVICE
;SET DEVICE
;SET DEVICE
; SET DEVICE
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012767
000005

815757

012777

40
000240
o
g7
012;;;

4
000240
00000S

012767
0000
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000240

80oge!

000061
000061

00001
000021
000021

000200

000021

000621
000021
000021

177202

175376

108RTE

175620
175614

17280
175562
175556

175272

175516
175512
175514
175510

PROCESSOR PRIORI;K S e
RESET

Hav el 3KRtE

MOV #61, ACR2A
MOV ¥61,JCR2B
NOP
NOP
ngv S g R1B
MOV i1, ,aCR2A
MOV #21,3CREB
NOP
NOP

RESET
; PROCESSOR PRIORITY 4
MOV #200,CC

RESET

MOV #21,dCRIA
MOV 821, dCR1B
MOV s21,3CR2A
MOV 821 ,3CR28

NOP

NOP

RESET

BR T6
TSA: HALT

BR .44
TSB: HALT

BR .44
TSC: HALT

BR .4
TSD: HALT

cMP (6)+,(b)+

JWP . 75

NO1

;SET PROCESSOR PRIORITY S

136t BEVGE 18 PRIGRIYY &

:SET DEVICE 2R PRIORITY S
;SET DEVICE 2B PRIORITY 5§

; SET PROCESSOR PRIORITY H
;SET DEVICE 1A PRIORITY Y4
:SET DEVICE 1B PRIORITY 4

:SET DEVICE 2R PRIORITY 4
:SET DEVICE 2B PRIORITY 4

; ERROR, DEVICE 1R INTERRUPTED WHEN PROCESSOR HRD PRIORIT
;ERROR, DEVICE 1B INTERRUPTED WHEN PROCESSOR HAD PRIORIT
;ERROR, DEVICE 2R INTERRUPTED WHEN PROCESSOR HAD PRIORIT
;ERROR, DEVICE 2B INTERRUPTED WHEN PROCESSOR HAD PRIORIT
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559
560 :"EST THAY DEVICE MUST INTERRUPT WHEN PROCESSOR PRICRITY 15 LOWER THAN "EVICE
861 : PROCESSOR PRIORITY & -
S62 0C2S72 012706 000776 te: MOV 8STACK, %&
563 003576 01376c OC0300 175172 Mov  s300,ct
S64 002604 012777 000300 17837 MOV 300, aDS1A
565 00012 012777 000300 175372 MOV 8300, 90518
St6 000620 012777 000300 175370 MOV 8300, 90526
567 002626 012777 000300 178366 MV 300, 90528
568 0026M 0GO00S RESET
€69 00263 01e777 002660 175340 MOV 8.+22,30EVIA
570 002644 012777 000161 178380 MOV 8l6l, 8CRIA
§71 00c652 000240 NOP
§72 002654 000000 HALT
§73 002656 000745 BR (3
S74 002660 012777 002702 175322 MOV ».+22, J0EVIB
575 0026bb 012777 000161 175340 MOV 8161, 9CRIB
€76 002674 000240 NOP
+ 577 002676 000000 HALT
S78 002700 000734 BR 13
579 002702 012777 002724 175304 MOV 8.+22, JDEVRP
S80 002710 012777 000161 175326 MOV 816!, 9CR2A
58] 002716 006240 NOP
€82 002720 000OCO HALT
. S83 002722 000723 BR T6
584 002724 012777 002746 175266 MOV 8.+22, 3DEVES
, 585 pOg732 012777 00016l 175306 MOV  siel,dCR2B
€86 002740 000240 NOP
Sg7 02742 00000 HALT
€88 NOz744 OGC 12 BR M3
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14-0CT-76 15:48 PRAGE 16

- PROCESSOR PRIORITY §
000776 tea: MoV 8STACK, %6
000240 {75°§5 §°¥ :a:o.ce a
Sehaa 17855 v sag.gbald
000240 175214 MOV 8240, 9D52R
000240 175212 gggET 240, 90528
003034 17516M4 MOV ¢.+22,3DEVIR
000161 175204 Rg; el1b6l, 9CRIA
HALT
BR T6A
003056 175146 MOV s.+22, aDEVIB
000161 175164 MOV s1bl,dCRIB
NOP
HALT
BR T6A
002100 175130 MOV 8. +22,3DEV2R
000161 175182 ggg 816!, JCR2A
HALT
BR TeA
003122 175112 MOV 8.+22,d0EVCB
000161 175132 533 sle], 9CR2B
HALT
BR T6A
RESET
003146 175052 MOV 8.+22,9DEVIR
000121 175078 ggg 8121, 9CRIR
HALT
BR TeA
003170 175034 MOV s.+22,30EV1B
000i21 175052 Rgg 0121, 8CRIB
HALT
BR TBA
003212 175016 MOV 8.+22, DEVAR
000121 175040 :83 8121, &CR2A
HALT
BR TeA
003234 175000 MOV 8. +22, JDEV2B
000121 172220 283 8121, §CR2B
HALT
BR T6A

-— - ——— e
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MRCYIL 27732)
00323% 012706
00324] Qle76?7
003246 012777
00325v 012777
003262 Q12777
003270 012777
003276 U0000S
003300 C(Ci2777
003306 012777
003314 000240
003316 000000
003320 000745
003322 012777
003330 012777
003336

003340 000000
003342 000734
0033+ 012777
003352 012777
003360 000240
003362 000000
003364 000723
003366 012777
003374 012777
003402 000240
o0340d 000000
003406 000712
003410 00000S
Q012 012777
00N 012777
00Xt 00040
003430 000000
00M32 000700
0OMM 012777
004 012777
003450 Q0040
ooouc2 Co000
0054 000667
00456 012777
0OMEM 012777
00372 000240
003474 000000
0076 000656
003500 Q12777
00506 012777
003514 000240
003516 000000
003520 000645
003522 000005
003Se4 012777
003S32 012777
003540 000240
003s42 000000

14-0CT-7¢

174530
174732
174730
174726
174724

174676
174716

174660
174678

1796N2
174664

174624
174644

1745SB4
174604

174546
174564

174452
174472

16:48 PRGE 17

MOV
MOV
MOV
MOV
MOV
RESET
MOV
MOV
NOP
HALT

D02

PROCESSOR PRIORITY Y
tee: MoV

8STACK, %6
8200,C

2200, §0S1A
8200, 30518
8200, 9052R
8200, 90528
8.+22,JDEVIA
8161, 9CRIA
168

s.+22,3DEV1B
8161, JCRIB

168
8.+22, SDEVERA
sl6l, 9CR2A

T68

8.+22, JDEV2R
8161, JCR2B
T68

8.+22,3DEVIA
8121, CRIR

TeB
8.+22,3DEVIB
8121, 8CRIB

T68
s.+22, 3DEV2A
8121, 9CR2A

68

§.+22, 3DEVEB
8121, $CR28
168

&, +22, JDEVIA
61, oLR1A

;ERROR, DEVICE 1R FRILED TO INTERRUPT

;ERROR, DEVICE 1B FRILED TO INTERRUPT

;ERROR, DEVICE 2R FRILED TO INTERRUPT

;ERROR, DEVICE 2B FRILED TO INTERRUPT

;ERROR, DEVICE 1R FAILED TO INTERRUPT

;ERROR - DEVICE 1B FQILED TO INTERRUPT

;ERROR,DEVICE 2R FAILED TO INTERRUPT

;ERROR, DEVICE 2B FAILED TO INTERRUPT

:ERROR,DEVICE 1R FAILED TO INTERRUPT
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RIN. 1!i'ICYll 2r(732) 14-0CT-76 15:48 PRGE 19

D8R8.P1
6% 003546 012777 003570 174434 MOV 8.+22, JDEVIB
697 003554 013777 000DBI 174452 MOV 61, 3CRIB
638 003562 000240 NOP
g}gg 003564 000000 HALT :ERROR, DEVICE 1B FAILED TO INTERRUPT
701 003Ske 00062 BR 168
702 003570 012777 003612 174416 MOV 8.+22 JDEV2A
703 003S76 012777 000061 174440 MOV 861, 3lR2A
704 000N 000240 NOP
705 003606 0CO000 HALT :ERROR, DEVICE 2R FAILED TO INTERRUPT
706 0036I0 00061l BR T6B
707 0036l gxa‘m 003636 174400 MOV 8$T6C, 3DEVEB
708 12777 000061 174420 MOV 861, JCR2B
709 003626 000240 NOP
710 003630 000000 HALT :ERROR, DEVICE 2B FRILED TO INTERRUPT
711 GC2<32 000167 17737% IMP 168
712 . PROCESSOR PRIORITY 3
713 D033 012706 000776 Yec: MOV 8STACK , %6
714 DO3eM2 012767 DOOI40 174126 MOV 140, ¢t
715 003650 012777 000I40 174330 MOV 8140, 30SIA
716 003656 012777 000140 174326 MOV 140, 20518
717 0C36e% 012777 000180 174324 MOV 140, 3052A
718 wgmas 12777 000140 174322 MOV 140, 30528
719 RESET
720 003702 012777 003724 174274 MOV 8.+22,9DEVIA
7el 003710 012777 000iel 174314 MOV #8161, 9CRIR
722 003716 000240 NOP
723 003720 000000 HALT :ERROR, DEVICE 1R FAILED TO INTERRUPT
74 003722 000745 T6C
705 003724 012777 003746 174256 MOV s.+22,3DEVIB
726 003732 012777 00016l 174274 MOV 8161, 9CRIB
7¢7 003740 000240 NOP
728 003742 00000C HALT :ERRCR, DEVICE 1B FRILED TO INTERRUPT
729 0037Wi 00073 BR T6C
730 003746 012777 003770 174240 MOV 8.+22, 3DEV2A
73] 003754 012777 000161 (74262 MOV 8161, JCR2A
732 003762 000240 NOP
733 003764 000000 HALT : ERROR, DEVICE 2A FRILED TO INTERRUPT
2 2 mg T
7% 1 0oM012 174222 MOV 8.+22,DEVEB
73 003776 012777 00016l 174242 MOV 8161, 9CR2B
737 00MOOM 000240 NOP
738 004006 000000 HALT :ERROR, DEVICE 2B FRILED TO INTERRUPT
739 0OM010 000712 BR T6C
740 004012 000005 RESET
741 OOMOIN 012777 004036 174162 MOV 8.+22,3DEVIR
742 0OOM022 012777 00012l 174202 MOV si2,dCRIA
743 004030 009240 NOP
79¥4 004032 000000 HALT :ERROR, DEVICE 1R FAILED TO INTERRUPT
745 OOMOM 000700 BR T6C
746 004036 012777 004060 174144 MOV 8.+22,JDEVIB
747 OO4044 012777 000121 174162 MOV si21,CRIB
748 004052 000240 NOP
749 DO40S4 000000 HALT :ERROR, DEVICE 1B FAILED TO INTERRUPT
750 0OM0S6 000667 BR T6C
751 004060 012777 004102 174126 MOV 8.+22,JDEV2R
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52 004066
753 004074
7S4 004076

er{v3e)

012777
000240
000000

14-0CT-76 15:48 FAGE 20

003121

174180 °

MOV
NOP
HALT

— - - . —

GO2

#12!,dCR2R

— - - - ———— r— . —— - —— ——

:ERROR, DEVICE 2R FAILED TO INTERRUPT

R
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004124
000lel

004240
000061

177376

004266
000021

177350
004312
000021

177324
DO4336
000021

177300
004362
000021

177254

174110
174130

174053
174070

174032
174050

174014
174036

173776
174016

173734
173754

173714
173732

173674
173716

173654
173574

BR
MOV
MOV
NOP
HALT

8]
RESET
MoV
MOV
NOP
HALT
BR
MOV
MOV

HOZ

T6C
8.+22,JDEVEB
8121, 9CR2B

TeC

8.+22,aDEVIA
851, 3CRIA

16C
8.+22,8DEVIB
861, 3CRIB

T6C
8. +22, JDEVAA
861, 9CR2A

T6C

8.+24, JDEV2B
861, 9CR2B
T6C

8.+24,30EVIR
821, 9¢RIA

T6C
#.+24,8DEV]B
821,3R18

T6C
8.+24, JDEVER
s21,dCR2A

TeC
8.+24,JDEV2B
821, 3tR28

TeC

1 ERROR,

; ERROR,

+ERROR,

sERROR,

:ERROR,

:ERROR,

: ERROR,

:ERROR,

+ERROR,

DEVICE 2B FAILED TC INTERRUPT

DEVICE 1R FRILED TO INTERRUPT
DEVICE 1B FAILED TO INTERRUPT
DEVICE 2R FRILED TO INTERRUPT

DEVICE 2B FRILED TO INTERRUPT

DEVICE 1A FRILED TO INTERRUPT
DEVICE 1B FRILED TO INTERRUPT
DEVICE 2R FAILED TO INTERRUPT

DEVICE 28 rAILED TO INTERRUPT
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004362 005077
CO4366 00S777
004272 001N02
04374 000000
004376 000771
004400 005077

00S777
Q004410 001402
004412 000000
004414 000771
OQ4416 012777
00442y 022777
004432 001402
004434 000000
004436 000767
004440 012777
OO4#4e 022777
DO44SY 001402
0O44S6 000000
004460 000767
0062 00S077
004466 005000
004470 00S277
0O4474 005200
004476 020077
004502 001402
004504 000000
(0YS06 000765
NO4510 00<700
Jo4512 001366
0oo4514 005077
004520 (005000
004522 005277
0045es 005200
004530 020077
0o4s34 001402
004536 000000
004540 000765
004542 00S700
DO4544 001366

14-0CT-76 1S:48 PAGE 22

173636
173632

173632
17362k

177777
172777

1727277
177777

173536
173530
173522

173516
173510
173502

173600
173572

173570
173562

t7:

T17A:

ts:

BR
T8A:

ts: CLR
T9RA:

19B:
T8C:
19D:

TSt :

BR
: TEST THAT DATA
MOV

cMP
BEQ
HALT

MOV
cMP
BEQ
HALT

BR
: TEST THAT DATA

JDATRI
178

17
aDATA2
aDATR2
18

102

:TEST AT DATA REGISTER MAY BE CLEARED
CLR JDATAL

1ST
BEQ
HALT
BR

CLR
TST
BEG
HALT

;ERROR, DATA REG 1 NOT CLEARED

;ERROR, DATA REG 2 NOT CLEARED

T7R
REG CAN BE SET WITH ALL ONES

s-1,dDRTAL

8-1, JDRTQI
TeR’

18
s-1,d0ATA2
8-1,3DATA2

19

]
]
—

; ERROR, DRATR REG ! NOT

; ERROR, DATA REG 2 NOT

-1

T8A
REG WILL ACCEPT A COUNT PATTERN

agn Al
&DATAL

%0
%0, 3DATAL
T3

Zg aDATA?
7
T8¢

T9C
%0
T30

; INITIAUIZE DATA REG

INITIALIZE COMPARISON REGISTER
:+1 10 DATA REG |

i+1 T0 COMPARISON

:DOES DATA REG 1 COMPARE FAVORABLY

sERROR, DATA REG 1 DIDN’T INCREMENT PROPERLY
CgﬂPLETED COUNT PATTERN?

INITIRLIZE DATA REG

INITIRLIZE COMPARISON REGISTER

+1 T0 DATA REGE

+1 70 COMPARISON

DOES DATR REG 2 COMPARE FAVORABLY

sERROR, DATA REG 2 DIDON’T INCREMENT PROPERLY

;CgHPLETED COUNT PATTERN?




-JAIN.

Bb4

SZEREE

w
ﬂ
[ o

EELEE S NRRIRRRR

D8RB.P11

MACY!L

27 (732)

14-0CT-76 15:48 PRGE 23

Joe

+TEST THR( RDORESS REG MAY BE CLEARRED
: CLR aRDRSI

; ERROR, AOUDRESS REG 1 NOT CLEARRED

:ERROR, ADDRESS REG 1 NOT

;ERRCR, ADDRESS REG 2 NOT CLEARED

BR T10R
TEST THRT QDDRESS REG CAN BE SET WITH ALL ONES
dRDRS!

"
t
—

;ERROR, RDDRESS REG 2 NOT = -l

T11
s TEST THAT QDDRESS REG WILL QCCEP} ? COUNT PATTERN

173454 t10:
173480 15T 3ADRS1
BEOQ T10A
HALT
BR 110
173450 TiCAR: CLR JA0RS2
173444 15T JADRS2
BEQ T11
HALT
177777 173416 Hil -1,
177777 173410 cnp 8-1’ ADRS!
BEQ T11A
HALT
BR T11
177777 173406 TI1lR: MOV ¢-1,ADRS2
177777 173400 CMP 8-, JADRS2
BEQ T12
HALT
BR
173354 t12:  CLR SADRS]
CLR %0
173346 T12A: §:g agonsx
173340 CMP %0, 3ADRS
BEQ T128
HALT
BR T12
T128: TST %0
BNE T12A
173334 T12C: EtE agonsa
173326 T120: %gg agonsa
173320 CMP %0, 9ADRS2
BEG T12E
HALT
BR T12C
TI2E: 157 %0
BNE 1120

TIALIZE ADDRESS PEG
; INITIRLIZE COMPARICON REGISTER
:+1 TO ADDRESS REG 1
;41 TO COMPARISON
:DOES ADDRESS REG 1 COMPARE FAVORABLY

;ERROR, RDDRESS REG I DIDN’T INCREMENT PROPERLY

CSHPLETEO COUNT PRTTERN?

s INITIALIZE ADDRESS R
INITIRhDgEECOHPﬂRISON REGISTER
G2

i+1 TO COMPARISON
:DOES RDDRESS REG 2 COMPARE FAVORABLY

; ERROR, RDDRESS REG 2 DIDN’T INCREMENT PROPERLY

;gSMPLETED COUNT PATTERN?
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00S077
005777
001402
000000

14-0CT-76 1S:48 PAGE 24

17327¢
173266

173266
173262

172277
177777

177777
177777

173172
173164
173156

173152
173144
173136

173234
173226

173224
173216

ti3

T13R:

tis

TINA:

T15A:

T15B:
T1SC:
T1SD:

TISE:

TST
BEG
HALT

$BC1
T13R

T13
e8C2
aBCe
TI4

T13AR

s TEST THAT BYTE COUNTER MAY BE CLEARED
: CLR aBCl

;ERROR, BYTE COUNTER 1 NOT CLEARED

;ERROR, BYTE COUNTER 2 NOT CLERRED

COUNggg CAN BE SET WITH ALL ONES

s-1.98C1
T144

T14

#-1,98Ce

#-1,498C2
115’

;ERROR, BYTE COUNTER 1 NOT

1]
'
—

;ERROR, BYTE COUNTER 2 NOT = -]

Ti4R
gggTTER WILL ACCEPT A COUNT PATTERN

%0
#8CI

Z0
70,48C1
T188

T1S
%0
T15R
#8Ce
70
&BCe

%0
%0, 3BC2
T14E

T15C
%0
T1SD

; INITIRLIZE BYTE COUNTER

s INITIALIZE COMPARISON REGISTER

141 70 BYTE COUNTER 1

:41 10 COMPARISON

:DOES BYTE COUNTER 1 COMPARE FAVORABLY

;ERROR, BYTE COUNTER 1 DIDN’'T INCREMENT PROPERLY

CgﬂPLETED COUNT PRTTERN?

s INITIALIZE BYTE COUNTER

:INITIALIZE COMPARISON REGISTER

:41 T0 BYTE COUNTER 2

;41 70 COMPARISON

:DOES BYTE COUNTER 2 COMPARE FAVORABLY

;ERROR, BYTE COUNTER 2 DIDN'T INCREMENT PROPERLY

[
14

;CgHPLETED COUNT PRTTERN?
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000200
173074

074341
173050

17304

173030
173024

172760
172754

172650
173070
173060

173020
173010

;00 R DRTOB-NPR_SEQUENC
:BY ONE FROM 177777 10

LO2

TO _CHECK THAT BYTE COUNTER WILL DECREMENT
NOT EXPECTING NOR CHECKING FOR PROPER

:DATA_TRANSFER ADDRESS. REGISTER IS RE-INITIQLIZED RFTER ERCH

DECREHE“S 10 KEE; 1T OUT OF THE W

t
CLR aaonéx
MOV u-1 aec1
MOV
TIBAL: MOV u?qéqx 3CRIA
T16R: T1S7T aRD
BEQ rxsn
CMP %0, 9BC1
BEQ 1148
HALT
BR T16
TieB:  CLR JADRS!
DEC %0
ST 3BC1
BNE T18A!
RESET
T1eC: CLR JADRS2
MOV s-1,36C2
MOV 8-2 %0
T1601: MOV méu aCR2A
T160: TST 3RD
BEQ 7150
CMP %0, 88C2
BEQ TIGE
HALT
BR T16C
TIeE: CLR JADRS2
DEC %0
ST aBc2
BNE T1601
RESET

SET PROCESSOR PRIORITY 4

:CLERR ADDRESS REGISTER 1

1SET_BYTE_COUNT 1 T0 -1

: INITIALIZE BYTE COUNT COMPARISON

:DATOB-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO

;WAIT FOR ADDRESS REGISTER TO CHANGE
DID BYTE COUNT I DECREMENT?

; YES
:ERROR, BYTE COUNT 1 DION’T DECREMENT BY 1 ON NPR.

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

; CLEAR RDDRESS REGISTER 2

:SET _BYTE_COUNT 2 T0 -1

:INITIALIZE BYTE COUNT COMPARISON

:DATOB-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO

;WAIT FOR ADORESS REGISTER TO CHANGE
DID BYTE COUNT 2 DECREMENT?

; YES
:ERROR, BTYE COUNT 2 DIDN'T DECREMENT 3Y 1 ON NPR
;REINITIRLIZE RDDRESS REGISTER

DECREHENT COMPRRISON COUNT
:TEST FOR BYTE COUNT 2 EQUAL TO Z2ERO
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D8RB.P11
972
973 :D0 A DATO-NPR SEQUENCE TO CHECK THAT BYTE COUNTER WILL DECREMENT BY
974 :TWO FROM 17?7776 TO O NOT EXPECTING NOR CHECKING FOR PROPER DATA TRANSFER
3;2 82°$5§5u§$G1575R IS RE-INITIALIZED RFTER EACH DECREMENT TO KEEP IT OUT
479 00Se72 012767 000200 172476 1i7: MOV 200, CC :SET PROCESSOR PRIORITY Y4
978 NOS300 00S077 (72722 CLR SADRS 1 : CLEAR ADDRESS REGISTERl
979 _J530M 012777 17?776 172716 MOV u-a 3901 :SET BYTE COUNT I 10 -2
005312 012700 177774 MOV SINITIALIZE evrs COUNT COMPARISON
98] 005316 012777 050341 172706 TI7R1: MOV usoéqx 3CRIA  DTAO-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO
982 005324 005777 172676 T17A: T1ST JRORS1’
983 005330 001775 BEQ T17R sWAIT FOR ADDRESS REGISTER TO CHANGE
984 005332 7?7 172672 CMP %0, a8C1 oxo BYTE COUNT 1 DECREMENT?
886 (005336 001402 BEQ 1178 :YES
985 005340 HALT ERROR, BYTE COUNT 1 DION’'T DECREMENT BY 1 ON NFR.
987 00S342 000753 BR 117
988 005344 005077 172656 T178: CLR JADRS1 :RE-INITIALIZE ADDRESS REGISTER
989 (00S3S0 162700 000002 SUB $2.%0 : DECREMENT COMPARISON COUNTER
990 (OS3S4 005777 172650 ST a8t : TEST FOR BYTE COUNT 1 EQUAL TO ZERO
991 DOS360 001356 BNE Ti1741
932 (005362 RESET
993 (005364 005077 172650 T17C: CLR 3RADRS2 - CLERR ADDRESS REGISTER 2
994 00530 012777 177776 172E44 MOV 8-2,a8C2 :SET BYTE COUNT 2 10 -1
995 (00S376 012700 177774 MOV $-4' %0 tINITIALIZE BYTE COUNT COMPARISON
996 005402 012777 0S0341 172634 T17Dl: MOV ISD.'a"-ll dCR2A  ;DATO-XFER FROM DATA REG-BLOCK-XFER-PRIORITY 7-NPR-GO
997 (QUSMI0 005777 172624 Ti70: 7157 aRD
938 005414 001775 BEQ 7170 :WAIT FOR ADDRESS REGISTER TO CHANGE
999 (005416 020077 172620 CMP %0, @BC2 010 BYTE COUNT 2 DECREMENT?
1000 00S422 001402 BEQ TI%E : YES
1001 00S424 000000 HALT :ERROR, BYTE COUNT 2 DIDN’T DECREMENT 8Y 1 ON NPR
1002 005426 000756 BR T17¢C
1003 00S430 005077 172604 TI7E:  CLR SADRS2 :REINITIALIZE ADDRESS REGISTER
1004 00S4™ 162700 000002 SuB 82 %0 :DECREMENT COMPARISON COUNT
1005 00SY40 005777 172576 ST aBl2 :TEST FOR BYTE COUNT 2 EQUAL TO ZERO
1006 005444 001356 BNE 11701
1007 00S446 00D00S RESET
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000200
1727727
177777
00S614
076341
000000
000100

172500

177777
177777
00S614
076341

000022

172434

172320
172544

172530
172526

172500

172464
172462

tis:
MOY
MOV
TI8R: MOV
MOV
RDC
CMPB
BEQ
HALT

BR
T188B: DEC
TST
Ti8C: MOV
TiBD: MOV

Ti1BE: DEC

BNE
RESET
BR

T180RT: O

N2

a-x b901

cr1éonr JADRS]
876341, 9CRIA

80
T18DAT, %0
7188
118

%0
3BC1
TI8R
u-1 agca
urléonr JADRS2
$76341, 9CR2A
T18DRT, %0
T18E
T18C

%0

aBCe
118D

T19

00 A DRTgB SEQENSE TOCCHECK FOR PROPER DATA TRANSFER FROH BYTE COUNT

T PROCESSOR PRIORIT
NITAL1ZE BT
NIT ZE BYTE COUNT COMPARISON
INITIRLIZE ADDRESS POINTER
; DATOB-XFER FROM BC1-PRIORITY 7-NPR-GO
DéD DATAR TRANSFER FROM BC1 TO DATA ADDRESS
:ERROR, DATA DIDN'T TRANSFER FROM BC1 PROPERLY
; DECREMENT COMPARISON COUNT
s TEST FOR BC=0
¢

AL
AL

[

10 -
IZE BC COMPRRISON
12 g EDDRESS POINTER

FROM BC2-PRIORITY 7-NPR-GO

—4 —g

B
I
I
XFE
DéD DATA TRANSFER FROM BCe PROPERLY

YES
:ERROR, DRTA DION'T TRANSFER FROM BC2 PROPERLY

; DECREMENT COMPRRISON COUNT
:TEST FOR BC=0




RIN,

08xB.Pl1

1040
1041
1042
1043

BR22277

[ d

R P R P R R 2

3

MRIYLL 27,732}

JX5z1a 012767
00Se24 012777
00Se32 012700
005636 012777
00SeNM 012777
00SeSe (00SSe?
00S6Se 026700
00Sbbe 0G1402
00Seb4 000000
00S666 000753
005670 162700
00Se™M 005777
005700 001356
00S702 00000S
00S704 (012777
005712 012700
00S716 012777
00S7eN Q12777
00S732 000240
00573 000240
00573 326700
00S742 0014C2
00S7v4 000000
00S746 000756
005750 162700
00S75M  00S777
005760 0013SE
00S762 00C00S
0OS764 (00040)
o0S766  00000C

14-0CT-76 15:48 FRIE
:CO0 R
cogage 1r2152 tis:
157776 172376 ' MOV
1777786 ’ MOV
00S766 172362 TISR:? MOV
0S2341 176380 f MV
0000C0 (’ ROC
000104 cHP
BEQ
HALT
BR
0000C2 T198: SUS
172330 157
BNE
RESET
177776 172330 TI1SC: MOV
177778 MOV
00S766 172314 TI1SD: MOV
0s2341 172312 MOV
NOP
NOP
00002 cHP
BEQ
HALT
BR
000002 Ti%E: SUB
172262 TST
BNE
RESET
BR
T1SDAT: O

BO3

z 1

srxéonr JADRS ]
852341, JCRIA

30
T19DRT, “0
T198

8-2 70
T I4DAT, JADRS2
852341, 3CR2A

T190RT, %0
1% 3

T18¢
82.%0
asl2
1190

120

T8 SEGJENCE YO CHECK FOR PROPER DATA TRANSFER FROM BYTE COLN

;SET PROCESSOR PRIORIT{ Y4
:SET_BYTE_COUNT 1 TO -1

s INITIALIZE BYTE COUNT COMPARISON

: INITIRLIZE RDDRESS POINTER.
;DATO-XFER FROM BC1-PRIGRITY 7-NPR-GO

;gég DATA TRANSFER FROM BC! TO DATA ADDRESS
:ERROR, DATA DIDN'T TRANSFER FRCM BC1 PRPERLY

; DECREMENT COMPARISON COUNT
:TEST FOR BC=0

;SET BCL 10 -1

:INITIALIZE BC COMPARISON

s INITIARLIZE ADDRESS POINTER
;DATO-XFER FROM BC2-PRIORITY 7-NPR-GO

;%g DRTA TRANSFER FROM BC2 PROPERLY
‘ERROR, DATA DIDN'T TRANSFER FROM BC2 PROPERLY

; DECREMENT COMPARISON COUNT
s TEST FOR 8C=0
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JAIN,  MRCYLL 2T(732)  IN-0CT-76 15:48 PAGE 29
08x8

P11
1072

1073 .00 R onroe SEQUENCE ro CHECK FOR PROPER DATA TRANSFER FRGM DATA REG

1074 00S?70 012767 00C>00 172000 Yoo 8200, CC +SET PROCESSOR PRIORITY 4

1078 005776 012777 177777 17222M nov s-1,08C1 :SET BYTE COUNT 1 TO -1

1076 0060OM 012777 177777 172212 MOV 0-1 aomm : INITIRLIZE DATA REGISTER 1

1077 006012 012700 177777 MOV s INITIRLIZE BYTE COUNT conmzson

1078 006016 012777 006160 172202 T20R: MOV naﬁom JADRS! :INITIALIZE ADDRESS POINTER

1079 006024 012777 074Nl 172200 MOV 874341,dCRIA° ;DATOB-XFER FROM DRTA1-PRIORITY 7-NPR-GO

1080 006032 005527 000000 ROC 20

1081 00603 126760 000116 CMPB  T20DAT,%0 ;DIC DATA TRANSFER FROM DATA REG 1 TO DATA ADCRRESS
1082 006042 0O1N0e BEQ 1208 : YES

1083 006044 000000 HALT :ERROR, DATA DIDN’T TRANSFER FROM DATA REG 1 PROPERLY
1084 006046 000750 B8R 120

1085 006050 00S300 T20B:  DEC %0 : DECREMENT COMPARISON COUNT

1086 006062 005377 17214 DEC J0ATAL : DECREMENT DATR REG

1087 006056 005777 172146 3 3BC1 :TEST FOR BC=D

1088 006062 001355 BNE T20A

1089 00606M 000005 RESET

1090 006066 012777 177777 172146 T20C: MOV s-1,38C2 :SET BC1 T0 -1

1081 00607 012777 177777 17213M MOV -], aonma :INITIALIZE DATA REGISTER 2

1092 006102 012700 177777 MOV e-17 :INITIARLIZE BC COMPARISON

1243 006106 012777 006:60 172lc4 T200: MOV nabom JADRS2 mmnuzs ADDRESS POINTER

1094 006114 012777 07NNl 172122 MOV 874341,0CR2A° :DATOB-XFER FROM DRTA1-PRIORITY 7-NPR-GO

1095 006122 00G240 NOP

10% 006124 00JcH0 NOP

1097 006126 120700 000026 CMPB  T2ODAT, %0 :DID DATA TRANSFER FROM DRTA REG 2 PROPERLY

1098 006132 001402 8EQ To0€ SYES

1099 006IM % HALT :ERROR, DATA DIDN'T TRANSFER FROM DATR REG & PROPERLY
1100 206136 7 BR To0C

1101 006140 ONS300 T20E:  DEC %0 :DECREMENT COMPARRISON COUNT

1162 006id2 005377 172070 DEC JDATARZ DECREMENT DATA REG

1103 006146 005777 172070 15T a8C2 :TEST FOR BC=0

1104 006152 001355 BNE 1200

1105 00615N 000005 RESET

1106 006156 Q00401 BR T21

1107 006160 00000 T200RT: O
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MRCYIL 27(732)

012767
012777
0{5777
B15799
012777
00SSe?
026700
001402

162700
162777

-

?

e
¥ OEE

.3

it

3
az

g
&

:

ﬂ

3

3

:

171606
172032
172020

172010
172006

171750

171750
171736

171726
17174

171666

te

T21A:

T218:

Telc:

121C:

Telk:

14=0CT-76 1S:48 PRAGE 30

MOV
MOV
MOV
MOV

DO3

0O A DATO SEQUENCE TO CHECK FOR
l: MOV 2Co, CC

$2C0,C
8-2,eBC1

8-2. JDATAL
8-2.%0
sT21DAT, SADRS!
n303q1,ﬁcnxn

]
T21DRT, %0
T218B

121
82, %0
12, §DATAL

a8t
T21A

8-2,98C2
8-2,d0RTRS

-2 %0

8721 DAT, JADRS2
850341, CR2A

T21DAT, %0
TelE

T21C
22,70
82, JDRTRZ
asl2
121D

T2e

PROPER DATA TRANSFER FROM DATA REGISTER

; SET PROCESSOR PRIORITY 4

;SET BYTE COUNT 1 TO -2

s INITIRLIZE DRTR REG 1

s INITIARLIZE BYTE COUNT COMFARISON

; INITIALIZE ADDRESS POINTER

:DATOB-XFER FROM DATA1 PRIORITY 7-NPR-GO

;eég DATA TRANSFER FROM DATA REG 1 TO DRTA ADCRESS
;ERROR, DATA DION’T TRANSFER FROM DATA REG 1 PROPERLY
; DECREMENT COMPRRISON COUNT

; TEST FOR BC=0

ALIZE DATA REG 2

ALIZE BC COMPARISON

ALIZE ADDRESS POINTER

- "XFER FROM DATR2 - PRIORITY 7 - NPR - &0

;910 DATA TRANSFER FROM DATA REG 2 PROPERLY

*ERROR, DATA DIDN'T TRANSFER FROM DATA REG 2 PROPERLY
: DECREMENT COMPARISON COUNT

; TEST FOR BC=0
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JSIRIN, MACYLL 27(732)  14-0CT-76 15:48 PARGE ~.

DSRB.P11
1144

1145 D0 A DAT] SEQUENCE TO CHECK FOR PROPER DATA TRANSFER T0 DATA REGISTER

1146 006364 012767 000200 171404 Y22: — mMov 8200, CC :SET PROCESSOR PRIORITY

1147 006372 012777 177776 1?1830 MOV -2, 98C1 :SET BYTE COUNT 1 T0 -a

1148 D06HD0 012767 177776 000142 MOV -2 T22DAT :INITIALIZE DATA noonr.ss

1149 006406 012777 Q06550 171612 T22A: MOV 8T20DAT,dRDRS1 :INITIALIZE ADDRESS POINTER

1150 006414 012777 00034L 171610 MOV #8341, ICRIA :DATI-XFER TO DATA1-PRIORITY 7-NPR-GO

1151 006422 000240 NOP

1162 DOB42Y 000240 NOP

1153 006426 0c6777 000116 171570 CHP T22DAT,d0ATAl  ;DID DATA TRANSFER FROM ADDRESS TG DATA REG 1
1159 006434  001MG2 BEQ 1228

1155 006436 000000 HAL T :ERROR, DATA DIDN’T TRANSFER TC DATA REG 1 PROPERLY
1185 005440 00075) 8R 122

1157 DOeNM2 1627R> 000002 000100 T228: SUB 82, T220AT : DECREMENT DATA PATTERN

1158 0D06NSD 005777 171554 ST o8l1 : TEST FOR BC=0

1159 00454 00135 BNE TeeR :REPEAT TEST WITH NEW DATA

1160 006456 00000S RESET

1161 00640 012777 1 171554 T22C: MOV -2,3BC2 -SET BYTE COUNT 2 T0 -2

1162 006466 012767 177776 (0000SH MOV 8-2. T22DAT :INITIRLIZE DATA ADDRESS

1163 00eM?4 012777 006550 1715836 T1220: MOV 8T22DAT, 8ADRS2  ; INITIALIZE ADDRESS POINTER

1164 006502 012777 000341 171834 MOV 8341, aCR2R :DATI-XFER TO DATR2-PRIORITY 7-NPR-GO

1165 006510 000240 NOP

1166 006512 000240 NOP

1167 006514 026777 000030 17151y CMP T22DAT,aDATA2  ;DID DATA TRANSFER FROM ADDRESS TO DATA REG 2
1168 006522 001402 BEQ To2E

1169 006524 000000 HALT :ERROR, DATA DIDN’T TRANSFER TO DATA REG 2 PROPERLY
1170 006526 000754 BR T22C

1171 006530 162767 000002 000012 T22E: SUB 82 T22DAT oecnensm DATA PATTERN

ug sms% 005777 171500 157 a8t2 :TEST FOR BC=0

1173 DOeS4e 001354 BNE Te2D *REPEAT WITH NEW DATA

1174 00eS44 00000S RESET

1175 006546 000401 BR 123

1i76 006550 000000 T22DRT: O
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IN’.:“HQCYII 2T1732) I4-0CT-76 1S:48 PAGE 3¢
177
izg 12767 ‘ 1?181 *gg R on;és 10 CHE&K FOR DATA SHIFTTIP’RDRER &ERGII?EIER Ty
(
i Be Gishr Bl iR i 35 GYYE COONT 1 FOR ONE woRD TRANGFER
182 0065 815767 125282 60 104 MOV ggg ?E%* * fTi }55 82? ?8 88 TRﬂhSFERRED
183 00ee02 012777 QNS3N1 171422 MOV 045341 §CR1R s DATJP-DATO-XFER UNTIL BC=0-PRIORITY 7-NPR-6
184 006610 00S?777 171414 15T sWAIT FOR BC=0
185 006blY4 001375 BNE
.86 006ble 026727 000064 0Se524 cMP T23DQT,ISESE‘6 ;DID DATAR REG SHIFT
187 006624 001402 BEQ T23R
188 006b2t 000000 HALT ;ERROR, DATA REGL FRILED TO SHIFT ON A DATIP
189 006630 BR Te3
190 006632 000COS T23R:  RESET
191 006634 012777 000002 171400 MOV BCe ;SET BYTE_COUNT 2 FOR ONE WORD TRANSFER
192 006&42 012777 006706 171370 MOV ITéSDQT oADRS2 ; INITIALIZE RDDRESS POINTER
193 006650 012767 125252 (000030 MOV #125252, T230AT ;INITIALIZE DATA TO BE TRANSFERRED
194 %ﬁ 012777 Q45341 171360 MOV #45341, SCR2A ,DRTIP DATO-XFER UNTIL BC=0-PRIORITY7-NPR-GO
195 4 005777 171352 15T 38(32 ;WRIT FOR BC=0
196 006670 001375 BNE .
197 006672 026727 000010 0S2524 cHP T23DAT, 452524  ;DID DATA REG SKIFT
138 006700 001403 BEQ Te4
199 006702 00C000 HALT ;ERROR, DATA REG2 FRILED TO SHIFT ON R DATIP
200 00e704 0007<2 BR T23R
cdl 008706 000000 T23DAT: O
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IN. MRCYL] 27(732) 14-0CT-76 15:48 PRGE 33

D8RB.P11
iaua TEST MULTI DATR TRANSFERS
21
1583 006710 012767 000200 171060 to4: MOV 8200 %c :SET PROCESSOR PRIORITY 4
1205 006716 012700 012034 MOV sBUFF1, %0 - INITIALIZE TO CLERR BUFFER
1206 006722 010001 MOV %0, %1 *INITIALIZE DARTA BUFFER POINTER
1207 006724 010077 171276 MOV %0 SADRS!
1208 006730 oosgsg CLR (0}+ :CLEAR DATA BUFFER
1209 006732 020027 014034 CMP %0, $8UFF2
1210 006736 001374 BNE .-b
1211 006740 012777 002000 171262 MOV #2000, JBC1 - INITIALIZE BYTE COUNT
1212 006746 012702 002000 MOV 22000, %2 :INITIRLIZE EXPECTED DATA
1213 006752 012777 006770 171224 MOV 87248 0EVIA  INITIALIZE INTERRUPT RETURN
1214 006760 012777 052743 171244 MOV 852743,3CRIA  }DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR AFTEZR LAST-GO
1215 006766 000001 WAIT
1216 006770 021102 ToYB: CMP AL :RETURN HERE AFTER INTERRUPT
1217 006772 001402 BEQ Toul
1218 006774 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1219 006776 794 BR TN
1220 007000 022142 T24C: CMP (1)+,-(2) . JUST INCREMENTING DATA POINTER AND DATA
1221 007002 020127 014032 CMP %1, 8BUFF2-2 :DONE ALL OF BUFFER AREA
1222 007006 001370 BNE 1248 *NO
1223 007010 0C000S To40:  RESET
igsg 007012 012767 000200 170756 MOV #200, CC
. 1226 007020 012700 012034 MOV $BUFF1, %0  IMITIARLIZE TO CLEAR BUFFER
1227 007024 010001 MOV %0, %1 : INITTALIZE DRTA BUFFER POINTER
| 1228 007026 010077 171174 MOV %0, 3RORS1
1229 007032 005020 CLR 03+ :CLERR DATA BUFFER
1230 007034 020027 014034 cMP %0, 8BUFF2
1231 007080 001374 8NE .-b
1232 007042 012777 002000 171160 MOV 2000, 38C1 <INITIALIZE BYTE COUNT
1233 007050 012702 002000 MOV 2000 %2 s INITIALIZE EXPECTED DATA
1234 007054 012777 007072 171126 MOV 8T24F JDEVIB  :INITIARLIZE INTERRUP? RETURN
i 1235 007062 012777 052743 171144 MOV 852743, 3CRIB  :DATO-XFER BROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO
. 1236 007070 00000} KAIT
| 1237 007072 021102 TeYF: CMP il 2 :RETURN HERE AFTER INTERRUPT
1238 007074 001402 BEQ T248
' 1239 007076 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1240 007100 0OO743 BR T240
1241 007102 02214 Te4G: CMP (D+. =-(2) - JUST INCREMENTING DRTA POINTER AND DATA
| 1242 007104 020127 014032 CMP %1, sBUFF2-2 :DONE ALL OF BUFFER RREA
1243 007110 001370 BNE T24F +NC
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8
B
J3=8%

020027
3

geEEsgs
=yt ot £

8RESe2ea8RR ggg cooog

SRR e e

S

SIS
gﬁ%%%ééé

14-0C7-76 15:48 PRGE 34

Te¥H:  RESETY
MOV
MOV
MOV

000200
012034

171104
014034
002000
002000
007174
052743

170654

171070

171030
171082

Te4K:

Teul:
014032

Te4N:
000200 170552
012034
171002
014034
002000

007276
052743

170766

170732
1707%¢

T24P:

TeuR:
014032

HO3

8200, CC
sBUFF I, %0
%0, %1

%0, JRDRS2
(0)+

%0, 8BUFF2

oaéoo,aaca
#2000, %2
8T24K ) JDEV2R
852743, JCR2A

%1, %2
T4l

T24H
(1)+,-(2)
v.1, sBUFF2-2
T2UK

8200, CC
s8UFF I, %0
%0, %

70, $BUFF2

2000, 9BC2
2000 %2
$T24P  QDEVB
$52743, 3CR2B

8%1,7%2
Te4R

T24M
([)+,-(2)
1, sBUFF2-2
To4pP

s INITIALIZE TO CLERR BUFFER
;INITIALIZE DATA BUFFER POINTER

;CLEAR DATA BUFFER

; INITIRLIZE BYTE COUNT

; INITIRLIZE EXPECTED DRTA

; INITIRLIZE INTERRUPT RETURN

; DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR RFTER LAST-GO

;RETURN HERE AFTER INTERRUPT
;ERROR, DRTR NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DATA POINTER AND DRTA
;DONE ALL OF BUFFER ARER

; INITIALIZE TO CLEAR BUFFER
; INIRLIZE DATA BUFFER POINTER

;CLERR DATA BUFFER

; INITIRLIZE BYTE COUNT

; INITIALIZE EXPECTED DATA

; INITIRLIZE INTERRUPT RETURN.

; DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR RFTER LARST-GO
;RETURN HERE AFTER INTERRUPT

;ERROR, DATA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DATR POINTER AND DRTA
;RgﬁE ALL OF BUFFER RREA

’




SMRIN. P 'l 270732)
08rB.PL1

8

§
oooo
g8mm
SRR

e
8
2
gREgsees
SERRERT

S
=28
EFFy
587
§£§§

z
:
2
3

;

il
W

K8
Rl

T

g

ol
BRRBES
§”§§ &

14-0CT-76 15:48 PRAGE 35

000340 170450 %2s:
034

01203

170666
014034
002000

053341
170634

014032

170652
170642

170560
170S52

BLC

T258:

TesC:

T250:

TeSF:

T25G:

CK TRANSFER UNT
MOV 3

MOV
MOV
MOV
CLR
cMP
BNE
MOV
MOV

MOV
TST

103

$340,CC
sBUFF 1, %0
%0, %

70, sBUFFe
82000, 380!
82000, %2
#5334}, JCRIA
JBC1

.4
1.2
125t

125
5});éﬁégé 2
1288

$BUFF1,%0
70,71

$2000 %2
853341, 3CR18
a8C1

-4
%1, %2
1256

125D
(1)+,-(2)
v1. $BUFF2-2
To5F

IL BYTE COUNT=0

;SET _PROCESSOR PRIORITY 7
; INITIRLIZE TO CLEARR BUFFER
; INITIALIZE DRTA BUFFER POINTER

; CLEAR DATA BUFFER

; INITIALIZE BYTE COUNT

s INITIALIZE EXPECTED DRTR

; DATO-BLK XFER FROM BC-PRIORITY 7-NPR-GO

;WARIT FOR BC=0

;ERROR, DRTA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DRTR POINTER AND CATR
;OONE ALL BUFFER ARER

;INITIRLIZE TO CLEAR BUFFER
; INITIRLIZE DATR BUFFER POINTER

;CLEAR DARTA BUFFER

; INITIRLIZE BYTE COUNT

;s INITIRLIZE EXPECTED DATA

; DRTO-BLK XFER FROM BC-PRIORITY 7-NPR-GO

;WAIT FOR BC=0

;ERROR, DATR NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DATAR POINTER AND DARTA
:DONE ALL BUFFER RRER
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MRCYLL 27(732)

00000S
012700
010001
010077

14-0CT-76 15:48 PAGE 36

012034
170514

014034

002000 170500
002000

053341
170462

J14032

012034
170422
014034
002000

2000
053341
170370

014032

TESH:

T25K:

TeSL:

T2SM:

T25P:

T25Q:

RESET

MOV
MOV
MOV

CLR
CMP
BNE
MV
MOV

JO3

$BUFF1, %0  INITIALIZE T0 CLEAR BUFFER
%0, %1 ' INITIARLIZE DATA BUFFER POINTER
%0, JADRS2

(0)+ :CLERR DRTA BUFFER

%0, $BUFF2

#2000, 3BC2 : INITIALIZE BYTE COUNT

82000’ %2 : INITIALIZE EXPECTED DATA

538341,3CRER ; DRTO-BLK XFER FROM BC-PRIORITY 7-NPR-GO

.4 sWAIT FOR BC=0
8%l,%¢e

125

o5 :ERROR, DATR NOT TRANSFERRED PROPERLY
(D+,-(2) : JUST INCREMENTING DATA POINTER AND DATA
%1, sBUFF2-2 :DONE ALL BUFFER AREA

Te5K :NO

$BUFF1, %0 :INITIALIZE TO CLEAR BUFFER

%0, %1 INITIRLIZE DATA BUFFER POINTER

%0’ 3ADRS2

(0}+ :CLEAR DATA BUFFER

%0, 8BUFF2

#2000, 98C2 - INITIALIZE BYTt COUNT

2030’ *INITIALIZE EXPECTED DATA

000, “e
zgggql.acnaa sDATO-BLK XFER FROM BC-PRIORITY 7-NPR-50

.4 :WAIT FOR BC=0
AN

To5d

126 :ERROR, DATA NOT TRANSFERRED PROPERLY
(1)+,-(2) : JUST INCREMENTING DATA POINTER AND DATA
¥éggéurra-a ;ggne ALL BUFFER AREA




MRIN,  MRCYIL 27(732)
D8RB.PL1

1379 007746 012777
1380 007754 012777
1381 00776 000001
1382 007764 021102
1383 007766 001402
1384 007770

1335 007772 000741
1386 007774 022142
1387 007776 020127
1388 010002 001370
1389 0I1COO4 000C0S
1390 0J0006 012767
1391 0I00I4 012706
1332 010020 012700
1393 010024 010001
1394 0410026 010077
1395 010032 005020
13% 010034 020027
1397 010040 001374
1398 01004 01c/77
1399 010050 815;9;
4400 010054 Ol
1401 010062 012777

1403 010072 021102
1404 010074 001402
1405 010076 000000
1406 010100 000741
1407 010102 022142
1408 010104 020127
1409 010110 001370

14-0CT-78

u00200
0C0776
012034
170302

014034

014032

000200
000776
012034

170174
014034
002000
002000

010072
053541

014032

170070

170266

170230
170250

167762

170160

170126
170144

‘.JESE:

tee

T2ER:

T268:

TeeC:

T28eD:

15:48 PRGE 37

MOV
MOV
MOV
MOV
MOV
CLR
CMP
BNE
MOV
MOV
MOV
MOV
WRIT
CMP

KO3

%200, CC
8STREK, %6
$BUFF 1 %0
%0, %1
ZU,UQDRSI

(Q)+
ZDEOBUFFE

#2000, 3BC!
82000, %2
$T26A . JDEVIA
253541, ACRIA

il 72
To68

126

(14, =(2)
71, sBUFF2-2
126A

8200, CC
#STACK, %6
$BUFF 1,70
%0, %1

(0}+
zossaurre
#2000, 98C 1
82000 %2
#7260 SDEV1B
853541, 3CRIB

371,72
Toek

T26C
([)+,-(2)
%1, $BUFF2-2
1280

:BLOCK TRANSFER UNTIL B8C=0, THEN INTERRUPT
: RESET

;SET_PROCESSOR PRIORITY 4

; INITIRLIZE STAHCK

; INITIRLIZE TO CLEAR BUFFER
; LoiTIALIZE DATA

; aNITIALIZE BVTE COUNT

; INITIALIZE EXPECTED DATA

s INITIRLIZE INTERRUPT RETURN

;DRTR-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-G0

; COMPARE DATR
;ERROR, DATA NOT TRANSFERRED PROPERLY

: JUST INCREMENTING
:TEST FOR DONE ALL BUFFER AREA

; SET_PROCESSOR PRIORITY M

; INITIALIZE STARCK

; INITIALIZE TO CLEAR BUFFER
; INITIRLIZE DRTR

; INITIRLIZE BVTE COUNT

:INITIRLIZE EXPECTED DRTA

; INITIALIZE INTERRUPT RETURN

; DRTO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO
; COMPARE DATR

;ERROR, DATA NOT TRANSFERRED PROPERLY

: JUST INCREMENTING
:JEST FOR DONE ALL BUFFER AREA




MRIN. MRCY]L 27(732)
bsRB. P11

1410

1411 DIQIIR

it 81811 G890
413 oloize Qlz7oo
faid BiR1%2 Biod:
1416 010134 9010077
1417 010140 DOS020
1415 0i0IN2 020027
1419 01014 00137
1420 010150 012777
1421 DIOI%e Qi2
1452 0ICI62 OI
423 0i0L70 D18777
&
1453 Bi0509 BDbo0
1428 010206 0OQ7Y]
1429 010210 022142
1430 010212 020127
1431 010216 001370
1432 010220 0ODOOS
1433 010222 012767
1434 010230 012706
1435 01023 012700
1435 DI040 010001
1437 010242 010077
1438 010246 0OS020
1429 010250 020027
1430 010254 001374
441 010268 Q12777
442 01024 012702
1443 010270 012777
1444 010276 012777
1445 010304 0OOCO1
1446 010306 021102
1447 010310 001402
1448 010312 000000
1449 010314 0741
1450 010316 022142
1451 010320 020127
1452 010324 001370

14-0C7-76 15:48 PAGE 38

000200
000776
012034
170100
014034
002000

2000

10200
0S3541

014032

000200
000776
012034
167772

014034

010306
053541

014032

167654

170064

1700e4
170046

167546

167756

167722
167742

T26F:

T26G:

T26M:

T26J:

T2bK:

Tebl:

RESET
MOV
Mov
MOV
MOV
MOV
CLR
CMP
BNE
MOV
MOV
MOV
MOV

oy

LO3

#200, CC
#STALK, %6
#BUFF 1, %0
%0, %1

%0, JADRS2
(0} +

0, WBUFF2

#2000, 38C2
oegoo,za
sT26C’ A0EVaRA
#5354}, aCR2A

%1, 72
TeoH

T26F
ﬁi):éﬁégé 2
1246

$200,CC
8STALK, %6
88UFF1,%0
%0, %1

%0’ JRDRS2
(6)+
xUGIBUFFE

#2000, 9BC2
2000 %2
$726K DEV2B
#5354}, JCR28

L, %2
Tesl

126
(D)+,-(2)
v1, 8BUFF2-2
TedK

; SET_PROCESSOR PRIORITY Y

; INITIARLIZE STACK

; INITIALIZE TO CLERR BUFFER
; INITIALIZE DATA

; INITIALZE BVTE COUNT

; INITIALIZE EXPECTED DATA

; INITIALIZE INTERRUPT RETURN

;DRTO-XFER TIL BC=0 INTERRUPT~-PRI 7-NPR-GO

; COMPARE DATA
;ERROR, DATA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING
; TEST FOR DONE ALL BUFFER RRER

SSOR PRIORITY 4
TACK

S
E TO _CLEAR BUFFER
E DATA

NN
m

; INITIRLIZE BYTE COUNT

s INITIARLIZE EXPECTED DRTA

s INITIRLIZE INTERRUPT RETURN

;ORTO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO

; COMPARE DATA
;ERROR, DATA NOT TRANSFERRED PROPERLY
; JUST INCREMENTING

;gSST FOR DONE ALL BUFFER ARER
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MAIN,  MACYLL 27(732) IM-0CT-76 15:48 PRGE 39

D8RB.P11
{:53 MULT] DATA TRANSFERS, ALTERNATING BETWEEN SECTIONS
3
1q§s 010326 000005 tgg 5 2
{:55 010330 oxa;s7 g?ggge 167440 " v '389¢f° ) sgr PEIORITY ) AR BUFF
] %
14 BiB:ES 8f608? 8 8 i {¥Int{§E 6878 5 ?rEH SINTER
1459 01034 010077 167656 MOV %0! anonsx
1460 010350 005020 CLR 0%+ :CLEAR DATA BUFFER
1461 010352 C20027 014034 CMP /o $BUFF2
1462 010355 001374 BNE -5
1463 010360 012777 001776 167642 MOV $1776,38C!1 - INITIALIZE BYTE COUNT
1468 010366 012702 001776 MOV 81776, %2 : INITIALIZE EXPECTED DATA
1465 010372 012777 010424 167604 MOV ¢T30R,30EVIA  ;INITIALIZE DEVICE IA INTERRUPT RETURN
1466 010400 012777 010430 167602 MOV $T308  JDEV1B ; INITIRLIZE DEVICE 1B INTERRUPT RETURN
1467 010406 012777 052605 167616 MOV 852605,9CR1A  ;DATO-MULTI XFER FROM BC-PRIORITY Y-NPR-BR AFTER OTHER-G
1468 010414 012777 052745 167612 MOV 852745 JCRIB  :DATO-MULTI XFER FROM BC-PRIORITY 7-NPR-BR AFTER OTHER-G
1469 010422 00000 WAIT
1470 010424 000000 T30A: HALT :ERROR, DEVICE 1R SHOULDN’T HAVE INTERRUPTED
147] 010426 000737 BR 730
1472 010430 021102 T30B: CMP %1, %2 sWAS DRTA TRANSFERED
1473 010432 001402 BEQ T30t
1474 010434 000000 HALT -ERROR, DATA NOT TRANSFERRED PROPERLY
1475 010436 000733 BR 130
1476 Q10440 022142 130C: CMP (1)+,-(2) s INCREMENT DRTA POINTER-DECREMENT EXPECTED DATA
1477 01042 020127 014032 CMP 71, 88UFF2-2 ‘CONE RLL OF BUFFER ARER?
1478 01044 001370 BNE T308 :NO
1479 010450 00000S T30D: RESET
1480 010452 012767 000300 167316 MOV $300,CC :SET PRIORITY 6
148f 010460 012700 012034 MOV $BUFF 1, %0 INITIALIZE TO CLERR BUFFER
1482 010464 010001 MOV %0, %1 * INITIRLIZE DRTA BUFFER POINTER
1483 010466 010077 167546 MOV %0’ JADRS2
1484 010472 005020 CLR (0% + :CLEAR DATA BUFFER
1485 010474 020027 014034 CMP -/o 8BUFF2
1486 010500 001374 _ BNE -5
1487 010502 012777 001776 167532 MOV 81776, 3BC2 xnxranxze BYTE COUNT
1488 010510 015;9; 001776 MOV 81776, %2 *INITIALIZE EXPECTED DATA
1489 010514 01 010546 167472 MOV $T30E 90EV2A  ;INITIALIZE DEVICE 2A INTERRUPT RETURN
1489 gxusgs 81 géus 167470 MOV $T30F . SDEVER 5" TIALIZE DEVICE 28 T"ERRUPT RETURN
1491 0105 15;;; 260¢ 167506 MOV 852605, 9CR2A ATO-MULTI XFER FROM SC-PRIORITY 4-NPR-BR AFTER OTHER-G
1492 010536 012777 052745 167502 MOV #52745.3CR2B  ;DRTO-MULTI XFER FROM BC-PRINRITY 7-NPR-BR AFTER OTHER-G
1493 010544 0O0000! WAIT
1494 010546 000000 T30E: HALT :ERROR, DEVICE 2R SHOULDN’T HAVE INTERRUPTED
1495 010550 000737 BR 7300
149 010552 0e1102 T30F: CMP FART sWRS DATA TRANSFERRED
1497 010554 001402 BEQ 1308
1498 010556 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1499 010560 000662 BR 130
1S00 010562 022142 730G: CMP (1+,-(2) s INCREMENT DATR POINTER-DECREMENT EXPECTED DATA
1501 010564 020127 014032 CMP %1, 88UFF2-2 'DONE RLL OF BUFFER RRER?

1502 010570 001370 BNE 130F 'NO
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.MAIN., MACYLL 27(732)
DBRB.P1I

1503 |

1304

1505 010572 000005
{SO? 010574 018;5?
% by fle
1509 010610 310077
i
g
1513 010630 001374
1514 810638 81%777
151S 01064 12777
1516 010646 012702
1517 010652 012777
1518 010660 012777
1519 010666 012777
1520 010674 012777
1521 010702 000901
icge 010704 000001
1523 01C?06 021102
1524 010710 001402
1525 010712 000000
1826 010714 000726
1527 010716 022142
1528 010720 020127
1529 010724 001370
1530 010726 012702
1831 010732 005721
1532 016734 021102
1533 010736 001402
1834 010740 0©00000
1535 010742 000713
1536 01074t 022142
1837 010746 020127
15838 010752 001370

14-0CT-76 15:48 PRGE 40

000200
012034

167412
014034

016034

00200

00200

002000
010704
010706
052743
052743

014032
002000

016032

167174

167416

167370
167374

167324
167326
1€7336
16734¢

NO3

ig?.MULTéEgg}R TRANSFERS, ALTERNATING BETWEEN DEVICES
) nos :aﬂgtgclo SETTPRIORITY 4 ] ceen
VI e HINIHAL ISR DRrRBORFER PoTaTer
MOV %0, anonsx
MOV osorFa JRDRS2
CLR (0)+ :CLEAR BUFFER
322 /oéaeurra+eoou
MOV #2000, 98C1 - INITIALIZE BYTE COUNT 1
MOV #2000, 3BC2 : INITIALIZE BYTE COUNT 2
MOV 22000 %2
MOV $731A,9DEVIA  ;INITIALIZE FIRST INTERRUPT RETURN
MOV 87318 aDEV2A  :INITIALIZE SECOND INTERRUPT RETURN
MOV 52743, aCR1A ;DQTO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO
MOV 852743, 9CR2A iDATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO
WAIT *WAIT FOR FIRST DEVICE TO INTERRUPT
T31A:  WAIT *WAIT FOR SECOND DEVICE TO INTERRUPT
T31B: ggg ?5%6/2 :WRS DATA TRANSFERRED
ggLT al :ERROR, DEVICE 1 DATR NOT TRANSFERRED PROPERLY
T31C:  CMP (1)+.-(2) : INCREMENT DATA POINTER-DECREMENT EXPECTED DATA
CMP %1, 8BUFF2-2 'DONE ALL OF FIRST BUFFER AREA?
8NE TaiB :NO
MOV ceooo %2
TST (D+ : JUST INCREMENT BUFFER POINTER
1310: 528 ¥S%¢’3 :WAS DATA TRANSFERRED
ggLr 731 -ERROR, DEVICE 2 DATA NOT TRANSFERRED PROPERLY
T31E: CMP 1)4.-(2) : INCREMENT DATA POINTER-DECREMENT EXPECTED DATA
SRE /1lseurra+177s oguz ALL OF SECOND BUFFER RREA
’




SMAIN, MROYLL 2T.0732)  14-0CT-78  1S:48 PAGE 4l

58%8. P11
1539
1§49 010784 00000S T31F:  RESETY
1541 010786 OlaTe” 000200 167012 MOV 8200, CC :SET PRIORITY 4
1842 010784 Q012700 01234 MOV sBUFF L, %0 :INITIALIZE TO CLEAR BUFFERS
1543 010770 010001 MOV %0, %1 tINITIRLIZE DRTA BUFFER POINTER
1844 Q10772 010077 167230 MOV %0, JADRS3]
1545 010776 012777 014034 167234 MOV oBOFFa JRDRS2
1546 011004 005020 CLR (0)+ :CLEAR BUFFER
1547 011006 020027 016034 CMP %0, 8BUFF2+2000
1848 011012 OCI374 SHE -5
1549 011014 012777 002000 167206 MOV #2000, 28C1 « INITIARLIZE BYTE COUNT |
1550 011322 012777 002000 167212 MOV 82000 98C2 :INITIARLIZE BYTE COUNT 2
1551 011030 012702 002000 MOV 2000 72
‘€32 G11034 012777 011066 167146 MOV 8T31G.90EVIB  :INITIALIZE FIRST INTERRUPT RETURN
1553 Q11082 012777 01197G 167159 MOV 8731+ SOEV2B .mnmu;s SECOND INTERRUPT RETURN
1554 Q11080 012777 052743 167156 MOV 852743,9CRIB  :DATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO
'SSS 011086 Q12777 082743 167162 MOV 852743 3CR2B  ;DATO-MULTI XFER FROM BC-PRI 7-NPR-BR RFTER LRST-GO
1556 011064 D000} WAIT 'MAIT FOR FIRST DEVICE TO INTERRUPT
1557 011066 000001 131G: WAIT WAIT FOR SECOND DEVICE TO INTERRUPT
1558 011070 021102 T3IH:  CMP axl %2 :WAS DATR TRANSFERRED
1559 011072 001402 BEQ 131}
1560 011074 000000 HALT :ERROR, DEVICE 1 DATA NOT TRANSFERRED PROPERLY
1S6] 011076 00072% T3IF
1562 011100 022142 131J: CW (1)+.-(2) ; INCREMENT DATA_POINTER-DECREMENT EXPECTED DATA
1563 011102 020127 DI14032 CHP v sBUFF2-2 :DOME ALL OF FIRST BUFFER AREA?
1564 011106 001370 BNE T3lH :NO
1565 011110 0]2702 002000 MOV 82000, %2
1566 011114 005721 157 (1)+ . JUST INCREMENT BUFFER POINTER
1567 Gillle 021182 T31K: CMP %1, %2 'WAS DATA TRANSFERRED
1568 011120 001402 BEQ 1310
1569 0i1122 000000 HALT :ERROR, DEVICE 2 DRTR NOT TRANSFERRED PROPERLY
J€70 011124 000713 B8R T3IF
1871 0iliee 022142 ) T31L: CMP (1)+,-(2) : INCREMENT DATA POINTER-DECREMENT EXPECTED DATA
172 011130 020127 01633 CMP %1, 8BUFF2+1776 :DONE RLL OF SECOND BUFFER RREA
1875 011134 001370 BNE 13lk - N0




JMAIN. MRCY11 27(?732)
D3RB.PIL

Pl
1574
1575
1576
1577
1578
1579 011136
1580 011140
1581 011146
1582 011154
1583 011162
1584 011170
1585 011176
1586 0O11e0M
1587 0Oilele
1588 0liz220
1589 0lleeh
1590 011234
1591 0Oligde
1592 0llg46
1593 0Oliese
IS 011256
1595 0lleeM
18%% 011270
1897 0Ol12M
1598 011302
1599 011310
1600 011316
1601 011324
1602 011332
1603 011340
1604 011346
1605 D113SM
1606 011356
1607 011362
1608 011366
1609 011374
1610 011402
1611 011410
1612 011412
1613 011414
1614 011416
1615 011422
1616 Oll4z4
1617 011426
1618 011430
1619 011432
1620 OLl1IM34
1621 011436
1622
1623 011442
124 O11446
1625 011450
1626 D11452
1627 011460
1628 DOl1462
1629 011464

005777
100001
000000

co4

14-0CT-76 15:48 FAGE 42

;FﬂClOR{TTEST PROGRAM

: JOHN
]
SET
000340 166630 MOV caqn cc :SET PRIORITY 7
011442 167334 MOV aaoshn 510
000240 167330 MOV
011546 167324 MOV saosha SiY
000340 167320 MOV 518
DIISEY 167314 MOV oaozvan 520
000300 167310 MOV 0,522
011674 167304 MOV oaosﬁaa 52y
000200 167300 MOV 8200, 526
000002 166774 MOV 82, 98C1 ;BUS TESTER 1
011542 166764 MOV nntcm JADRS!  :DEVICE 1 TAPES WORD IN RECIA
000274 CLR . :AND MULTIPLIES IT BY TWO
D00266 CLR senmn
000266 CLR EXPIA
D4SH51 166746 MOV cqsqsl 3CRIA  ;DEVICE 1-NPR-DATIP-DATO-PRIORITY S-DELAY 1 MSEC
CLR CNTLB ;osvxce 2 INTERRUP S, A COUNT IS KEPT
CLR CNTY aa OF NUMBER OF TIMES
000173 166732 MOV 8173,3CRI1B ;osvxcs 2-PRIORITY7-DELAY 100 USEC
166732 MOV 8200’ 28C2 :BUS TESTER 2
014034 166722 MOV cawta,amnsz
0I4034 000502 MOV 8BUFF2.DEV2B3  ;SET UP BUI-‘FER
177600 000476 . MOV 8-200,0EVeBY ;S0 IT LOOKS LIKE
000472 DOOHEG STSA: MOV DEVZBY, aDEV2B3 .xmsnmm SERVICE ROUTINE
000005 Boouey " A :r‘z'gtzvaai ™ o Ta NECECEARY FOR
BNE 78R 505 VICE 3
i dr g
11 166650 MOV 511, 2CR2A sDEVICE 3-NPR-DATI-PRICRITY 6-DELAY 1 MSEC
mas&g 166644 g?g néaalaéacnas :DEVICE 4-NPR-DATO-PRIORITY 4-DELAY 50 USEC
CLR %0
INC %0
000042 B 339210
BEQ $DOAGN
RESET
SENDAD: JSR %7, (%0)
NOP
NOP
167336 SDOAGN: "OP START
-DEVICE om: NPR-DRTIP-DRTO-PRIORITY 5-DELAY 1 MSEC
166564 B0EVIA: 1 BgL dCR1 sTEST FOR BUSY
HALT -BJSY NOT DOMN
000084 0000SY ggg Rggm,expm : TRANSFER DONE CORRECTLY?
HALT ,onm-omo ERROR
000050 INC SENDIR :NEW DATA

— - e e -
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SRIN,  MACYLL 27(732) 14-0CT-76  15:48 PAGE 43

D8RB. P11
1630 Q11470 016767 000044 00OOMY MUV SENDIA, REC1A
1631 011476 016767 000036 0000MC MOV SENDIA.EXP1A  ;SET UP DATA
1632 011504 006367 00003 ASL Exp1n :EXPECTED BACK
1633 011810 0l2?7° 000002 1B&S12 MOV 82,9 :SET UP BYTE COUNT
1634 01116 012777 011542 166302 MOV .ntcxn.anonsx
1635 011524 005077 166502 CLR 3CRIA
1636 011830 012777 OWS4SI 166474 MOV 845451, CRIA
1637 01153% 000002 RTI
1638 01iS40 000000 CENDIR: C s SENT
1639 011842 0C0000 RECIA: 0 RECEIVED
011544 0000GO EXPIA: O ‘EXPECTED

[ 23
o
&4
O

- - - - -~



-MAIN.
08rB.P11
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0000000000000 0000000000 O00VD0O00O0000000000000

EO4

14-0CT-76 1S:48 PRGE 4M

;DEVICE TWO-PRIORITY 7-DELAY 100 USEC

000006 BDEVIB: INC CNTIBI :DOUBLE WORD COUNTS OF
000004 RD? CNT1B2 NUMBER OF INTERRUPTS
CNTIBl: O
CNTIB2: D

;DEVICE THREE-NPR-DATI-PRIORITY 6-DELRY 1 MSEC

166454 BDEV2R: éﬁ{ assen :TEST FOR BUSY DOWN
HALT :BUSY NOT DOWN
166444 CLR aCR2A
000226 TST oevaas N
E%? :RETURN IF DEV 4 BEING SERVICED
166422 000054 MOV 3DATA2,DEV2R2  :FIND OUT WHERE DATA
014234 000046 RDD 8BUFF24200 DEV2Re suo D HAVE COME FROM
000042 1664CH ggz agev anhma “AND CHECLK I
HALT :DATI FAILURE
000030 NEG JDEV2A2 :SET UP FOR DEVICE 4
166370 177776 CHP aonmg,o-a
BEQ DEVZR BRANCH IF 4 DONE
BAL DEV2AY :BRANCH IF 4 IS WAITING TO BE SERVICED
000S1! 166362 MOV 8511, 3CR2A :RESTART 3
DEV2RY: RTI 79 MAINLINE
166356 DEV2A3: CLR 3CR2R s TURN OFF Y
B8R DEV2B! :SERVICE 4
DEV2R2: O
-DEVICE 4-NPR-DATO-PRIORITY 4-DELAY=50 USEC
166346 BDEV28: ggtr_ aggea :TEST FOR BUSY DOWN
HALT :BUSY NOT DOWN
000122 DEV2BL: COM DEV2BS :FLAG FOR DEVICE 3
014034 000110 MOV sBUFF2,DEV2B3  ;CHECK COMPLETE
000200 000104 MOV 8200, DEV2BY :COUNT PATTERN
000076 000076 DEV2B2: gEn; aocvésa DEV284
HALT :DATA ERROR
00006M NEG :CHANGE DATA
000002 woosg goo oa oegsga
000002 0000S BE  OFVoED
000042 CLR SDEV2E3
000200 166250 MOV 8200, 98C2 -SET UP DEVICE AGAIN
4034 166240 MOV ogurtgcaaonse
11 168236 MOV :RESTART DEVICE 3
1662M CLR
12613 166226 MOV uesxa JCR2B
goooos CLR DEvV2BS’
RTI
DEV2B3: O
DEVeBY: O

—— ——— e - .
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1697 012032 000000 CEVEBS: 0
1698 012034 000000 LRST: O
1639 000001 LEND



dagéﬁﬁxx

RORS1

RORS2

8

CR2R

CReB

DATAl
DATA2

DEVIA
!
 DEV1B
' beven
DEV2A2
DEV2A3
" DEVRH
 DEV2B

{
| JEvesl

MRCYL1 27(232) 14-0CT-76 1S:
CROSS REéERENCE ?QBLE
000226 28Ss 849+

988 1013#
I4S9%  1S09+#
000240 290s BS4#
1003 1026#%
1483%# 1S10#%
000230 2868 BSo*
330 1011#%
1211%  1232+%
000242 29l 837+
171§ 1024#%
lc 3%  1273¢%
011842 1581 16231
011546 1583 16438
011564 1585 1652
011674 1587 16748
012034 2958 1208
1457 1481
D14034 c36s 1209
1332 1344
1477 1485
660 1678
177776 2988 304#
byo* 714%
1266% 12B8%
011560 1695%  1643%
011562 1596%  1644#
000232 c878 31o%
SO0* S07#%
79o* 76\ #
1380%  1467#
000234 2858 317%
SO1# SO8*
747% 769#%
000244 2928 322%
C02#% SO9*
752#% 7744
1423% 1491+
000246 2938 327#
S03#% S10#%
758% 779%
00C224 cB4ys B806#
000236 2898 Bl1#%
1659 1661
000204 2’68 384#
720# 741l%
000210 2788 381%
725% 746%
(0,087 c808s 382%
730% 751#%
011672 1659%  1660#
011664 1666 16708
011662 1667 16698
000220 282 383#
735#% 757%
011704 1671 16778

48 PRGE 47
-= USER SYM

850
1045*
1544 %

855
1058%
1545+

893
1021
1295%

898

1035
1334%

BOLS

860%
1078¥
1590#*

8b5S#
1093#%
1599+

S04 %
1043%
1298

909%
1056#%
1337

817#
Y40o#*
784#

789%
405S#

1664#

404
799+

GOY

871
1149

BBl#
1163#

Q15%
1075#%
1317

1090#
1356

1289

1251
1387
1528

Yyo*
1042%
1433%

354+
Sy *
1014%
1635%

C43#
1401 #

SHY#
1027%
1655#%

37

S4S#
144

838#%
Yoe#

1379#
435+

12t

YS2#
14434

g7 3%
1181%

BE3*
1192#

9]7#
1087
1377%

927%
1103
1420%

875
1207%

885
1249%
819
1111#%
1398*
329

1126%
I441 %

. 1327
1271

1408
1545

Y67%
1110%
1480#%

Q4o
1228¢#

957 %
1269%

Q43*
1123
1463%

9S8#
1139
1487%

1347

1283
1418
1547

498 %
1146%
1506#

NoB*
b20#*
1115%

Y36#
boS*
1597%
444
630%
1130%

453
b35*
1609%

1076%
1091#

603#%
608#

b13#

946
1291%

[y
1329%
948
1147%
15]14*
963
1161%
1515#%

1371
1293
1563

Co3*
1179%
154]1#

468
649%
11S0%

N6
bS5#

470%
b60#*
1164%

471
66SH
1670+
1086#
1102*
619#

bay#
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