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l. RBSTRACT

THIS PROGRAM TESTS THE UNI
IN-HOUSE PRODUCTION LINE T

. REQUIREMENTS
2.1 EQUIPMENT
POP-11/20 WITH 4K OF MEMORY AND R UNIBUS TESTER.

BUS TESTER WHICH IS USED ©CR
ESTING OF THE PDP-1! UNIBUS.

H
i
!

, 2.2 STORAGE
| 2.2.. PROGRAM STORAGE - ALL OF 4K OF MEMORY
§ 3. LORDING PROCEDURE

3.1 METHOD

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLCWEC
1. RBSOLUTE LORDER MUST BE IN MEMORY
2. PLACE BINGRY TAPE IN RERDER
3. LORD AOORESS 17500
4. PRESS “START™ (PROGRAM WILL LORD)
Y. STRRTING PROCEDURE
4.1 CONTROL SWITCH SETTINGS
NOT RPPLICARBLE
4.2 STRARTING RDDRESS
200
4.3 PROGRAM AND/OR OPERRTOR ACTIONS
LOAD PROGRAM INTO MEMORY
LORD STARTING ADDRESS 200
PRESS START
PROGRAM WILL BEGIN TESTING
. OPERATING PROCEDURE
S.1 OPERATIONAL SKITCH SETTINGS

NOT RPPLICABLE
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6.2

6.3

7.2

ERRORS

ERROR PRINTOUT

NONE

ERROR RECOVERY

THE PROGRAM WILL HALT ON AN ERROR, TO REPERT THE SEQUENCE
THAT CAUSED THE FAILURE PRESS “CONTINUE™ OR RESTART AT 200.

IF 1T 1S DESIRED 10 REPERT THE ERROR SEQUENCE ON R

CONTINUOUS BRSIS THE OPERRTOR CAN REPLACE THE HALT INSTRUCTION
WITH A NOP (240).

ERROR DESCRIPTION

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

RESTRICTIONS

STARTING RESTRICTIONS

NONE

OPERRTING RESTRICTIONS

NONE '

MISCELLANEOUS

THIS PROGRAM ASSUMES THE OPERATOR IS FAMILIAR W
ENGINEERING SPECIFICATION OF THE PDP-11 BUS TES
STEVE ROTHMAN.

PROGRAM DESCRIPTION

THE PROGRAM CONSISTS OF A SERIES OF SHORT STRRIGHT LINE TESTS

}Eﬂg}mCI'iECK ERCH OF THE OPERATIONAL FERTURES OF THE UNIBUS

ITH THE
TER WRITTEN BY

TEST NAME DESCRIPTION
10 TEST THAT CONTROL REGISTER MAY BE SET WITH
ALL 1°S.
T TEST RUN (BIT 15) TO BE CLERRED IF DEVICE OFF
T2 TEST RUN (BIT 15) TO BE SET IF DEVICE ON
13 TEST FOR PROPER VECTOR RDDRESS INTERRUPT
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T

15

16

17
18
13

T10
T1!

T2

T13
T4
T1S
Ti6

T1?

Ti8

T19
120

T2l

EOL

SRLCLE B Mg et

TEST THAT DEVICE “ANNOT INTERRUPT WITH SRME
OR LOWER PRIORITY RS PROCESSOR

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

TEST THAT DATA REGISTER MAY BE CLERRED

TEST THRT DRTA REGISTER MAY BE SEY TO ALL 1'S
TEST THAT DATR REGISTER WILL RCCEPT A COUNT
PRTTERN

TEST THAT ADDRESS REGISTER MAY BE CLEARED
TEST THAT RDDRESS REGISTER MAY Bt SET KITH
ARLL 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

00 A DATOB-NPR SEQUENCE TO CHECK THAT BYTE COUNT
MILL DECREMENT BY 1 FROM 177777 T0 O

SAME RS T16 EXCEPT SEQUENCE IS A DATO-NPR AND
%PECT BYTE COUNT TO DECREMENT BY 2 FROM 177776
DO R DATOB TO CHECK FOR PROPER DATA TRANSFER
FROM BYTE COUNT

SAME RS T1B WITH A DATO SEQUENCE.

DO A DATOB TO CHECK FOR PROPER DATR TRANSFER
FROM DATA REGISTER

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

+ JOHN

T2
123

Teu
Tt
T26
T30

T3l

FACTORY
yTEST

FO1

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

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

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

DO MULTI DATA TRANSFERS, ALTERNRTING BETWEEN
SECTIONS

DO MULTI DRTA TRANSFERS, ALTERNATING BETKEEN
DEVICES

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

}Y EXERCISER

]
GITAL EQUIPMENT CORP., MARYNRRD, MRSS.
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cb4
268
266 000075
Y4
000046
2’0
271 0D000Se
ere
73
74 000200
2’S
2’6
277 000206
78 006210
279 000212
e80 000c1M
81 000216
282 000220
e
296 000230
287 00023
88
289 000236
2] 900240
291 00g24e
232 000244
293 000246
, oM
! Fag
v 2%
| 5%
| 299
i 300
301
‘ 302
303 001000
304 001004
305 001012
306 001016
307 001022
308 00102%6
309 001032

2’(?32)

% B

000000
00007¢
0C0000

YLE

000052
040000

000200
000167

14-0CT-76

000574

000776
000340
177170
177170
177170
177170

176764

HH%T
HRLT
.+
HALT
§EN AD
.=5¢2
40000
.=200
i
DEVIR: 5§10
DSiIR: S12
DEVIB: SIi4
DSiB: Sli6
DEVeR: &e20
DS2R: S22
DEVZE: Seu
DacRi: 170
SQRSI: 17888?
BCl: 170004
CRIR: 170006
CRIB: 170016
DATR2: 170020
ADRS2: 170022
BC2: 170024
CR2A: 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 PRGE 7

GOl

START

) 1 DATR REGIST
gESTign l REEE &EG?&TER
:SECTION 1 BYTE COUNTER
;SECTION 1 CONTROL DEVICE IR
;SEC ION 1 CONTROL DEVICE 1B
;SECTION 2 DATA REGISTER
;SECT ON 2 RDORESS REGISTER
;SECTION 2 BYTE COUNTER

:SECTION 2 CONTROL REGISTER DEVICE 2R
:SECTION 2 CONTROL REGISTER DEVICE 2B

;BUFFER STORRGE RRER 1
:BUFFER STORAGE AREA 2
:SWITCH REGISTER
:CONDITION CODES

:NO OPERATION

8STACK, 76
8340, c
30S1A
30518

9052A
0528

;SET PRIORITY 7
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077776
077776

077776
077776

07777%
077776

077776
977776

177062
177056

177046
177042
177040
177034

177024
177020

000031
176764

000031
176744

177170
177162

177150
17714¢

177136
177130

177116
177110

176770

176750

HO1

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

40: MOV 877776, 3CRIA

CMP 877776 3CRIA

BEQ T0A )

gRLT 0 -ERROR, CONTROL REGISTER 1~ NOT SET
T0R: MOV 877776, 3CR1B

CMP 877776, 3CR1B

BEQ 108

gaLT o8 -ERROR, CONTROL REGISTER 1B NOT SET
TOB: MOV 877776, 3CR2A

CMP 877776, JCRR

BEQ 10¢

ggLr To8 :ERROR, CONTROL REGISTER 2R NOT SET
T0C: MOV $77776,3CR28B

SE% ?i7776 " 9CR28

sgLr roc :ERROR, CONTROL REGISTER 2B NOT SET
-TEST RUN (BIT 15) TO BE CLERRED IF DEVICE OFF
t1: CLR aCRIA -STOP DEVICE IR

157 aCRIA s TEST FOR STOPPED

BEQ TIA *WAS DEVICE STOPPED

ggLr " :ERROR, DEVICE 1S RUNNING - BIT 15 SET
TIR:  CLR aCR1B :STOP DEVICE 1B

15T aCR1B

BEQ TiB

EgLT - :ERROR, DEVICE IS RUNNING - BIT 1S5 SET
T18:  CLR aCR2A :STOP DEVICE 2A

15T JCR2A

BEQ TIC

gaLT - -ERROR, DEVICE IS RUNNING - BIT 15 SET
TIC:  CLR 3CR2B -STOP DEVICE 28

1ST aCR2B

BEQ T

ggLr e .ERROR, DEVICE IS RUNNING - BIT 15 SET
- TEST nuu (BIT 15) ro BE SET IF DEVICE ON
te: 3CR -START DEVICE 1A

TST acnln s TEST FOR RUNNING

RESET :STOP DEVICE

BNI T2R :WAS DEVICE RUNNING

HALT * ERROR osv1cs NOT RUNNING - BIT 15 NOT SET

BR 13 :LOOP ON TE
TeR: MOV 831, JCR1B srnnr DEVICE 18

ST aCRiB

RESET

BMi 2B

EQLT T2 ERROR, DEVICE NOT RUNNING - BIT 1S NOT SET
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366 001300

367 001306

368 001%18

369 001314

370 001216

| 371 001320

| 372 001322

373 001330

374 001334

375 D01336

376 001340

377 001342

2v(?32)

000767

14-0CT-76

030031 176736 TeB:
176732

000031 176716 TeC:
178712

15:48 PAGE 9

MUV
TST
RESET

101

831, aCR2A
3CR2A

T12C
128

31, JCR28
JCReB

13

12¢

; START DEVICE 2R

;ERROR, DEVICE NOT RUNNING - 15 NOT SET
; START DEVICE ¢B

;ERROR, DEVICE NOT RUNNING - BIT 15 NOT SET
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7642
0141
0CiMle
00l4ie
001420

000021

001462
00l46e

001462
001470

000021

176632
176630
176626
176804

176622

176556
176560

176556
176540

176554

176506
176504
172506
176474

176514

176436
176434
176432
176430

176446

ta:

T3R:

T38:

T3C:

T3D:

T3&:

T13F:

T13G:

HOV
MOV

JO1

¢

I$3ﬂ JDEVIB
#13A, 2DEV2A
#T3A, JDEVEE
8738, JDEVIA

#21,9CRIR

(B)+,(b)+
13

$73C,dDEVIR
#73C, DEV2R

#73C,aDEV2B
#T30, JDEVIB

s21,d4CRIB

(B)+,(6)+
138

$T3E,d0EVIA
8T3E,JDEV1B
$T3E, JDEV2B
#T3F, QDEVER

#21,3CR2A

(b)+,(b)+
T30

#T36, JDEVIA
713G, 3DEV1B
873G JDEV2A
T4, SDEV2B

$21,9CRe8

(b)+, (B)+
T3F

s TEST FOE EROPER VECTOR ADDRESS IEEERRUPT

T_PROCESSOR PRIORITY T0O O
sINITIALIZE RETURN FOR INCCRRECT VECTOR FOR DEVICE 1B
INITIQLIZE RETURN FOR INCORRECT VECTOR rOR DEVICE 2R
:INITIALIZE RETURN FOR INCCRRECT VECTOR FOR DEVICE 2B
:INITIARLIZE RETURN FOR PROPER VECTOR FOR DEVICE IR

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

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

ZE RETURN FOR INCORRECT VECTOR FOR DEVICE 28
ZE RETURN FOR PROPER VECTOR FOR DEVICE 1B

—q0—q | ol e ]

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

; INITIRLIZE RETURN FOR INCORRECT VECTOR FOR DEVICE IR
: INITIALTZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1B
INITIALIZE RETURN FOR INCORRECT VECTOR FOR DEVICE 28
: INITIARLIZE RETURN FOR PROPER VECTOR FOR DEVICE 2A

; INTERRUPT ON BECOMMING BUS MASTER

; INITIRL
; INITIAL
,INITIRL

;ERROR, DEVICE 2R DID NOT VECTOR TO PROPER RDDRESS

IZE RETURN FOR INCORRECT VECTOR FOR DEVICE 1R
IZE RETURN FOR INCORRECT VECTOR FOR DEVICE 18
IZE RETURN FOR INCORRECT VECTOR FOR DEVICE 2R
;s INITIRLIZE RETURN FOR PROPER VECTOR FOR DEVICE 2B

; INTERRUPT ON BECOMMING BUS MASTER
; ERROR, DEVICE 2B DID NOT VECTOR TO PROPER RDDRESS
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022626

&

012767
012777
012777
000403
000000

0226eb
000762
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000340
000776
00lbMe

000!6!

000340
001676
000161

000340
001732
000161

176160
176354
176372

176116
176322
176340

176062
176272
176314

176026
176242
176262

tu:

TYR:

TYB:

THC:

T9D:

THE:

THF:

THG:

HOV
MOV
RESET
MOV

BR
HALT
cMP
BR
RESET
MOV

MOV
MOV

KOl

usrnbx %
#T4A, JOEV1A

8161,dCRI1A
T48
(6)+,(6)+

#340,CC
$THC, JDEV1B
%IBI ,3CR18

(6)+, (B)+
T48

#3440, CC
$TY4E , aDEV2A
%1?1 ,8CR2A

(B)+, (B)+
T4D

#340,CC
#T4G, JDEV2B

8161, dCR2B
15

(B)+, (B)+
T4¢

JTEST THRT DEVICE CRNNST INTERRUPT NI;HOEE%&SSSSSIgglgel RITY LEVEL 7

;INITIRLIZE VECTOR RETURN ADDRESS
;ENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT

-SRROR, DEVICE 1A SHOULD NOT HAVE INTERRUPTED
:KEEP STACK OUT OF THE WAY

;SET _PROCESSOR PRIORITY TO 7
: INITIALIZE VECTOR R
:ENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT

:ERROR, DEVICE 1B SHOULD NOT HRVE INTERRUPTED
:KEEP STACK OUT OF THE WAY

;SET _PROCESSOR PRIORITY 10 7
s INITIALIZE VECTOR RETURN
:ENABLE DEVICE AT PRIORITY 7 TO ATTEMPT INTERRUPT

s ERROR, DEVICE 2R SHOULD NOT HAVE INTERRUPTED
KEEP STACK OUT OF THE WAY

; SET _PROCESSOR PRIORITY T0 7
sINITIALIZE VECTOR RETURN

;ENABLE DEVICE AT PRIORITY LEVEL 7 TO ATTEMPT INTERRUPT

:ERROR, DEVICE 2B SHOULD NOT HAVE INTERRUPTED
:KEEP $TACK OUT OF THE WAY
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_ : PROCESSOR PRIOR
000776 ts: "SV
002546 176176 MOV
002552 176174 MOV
002656 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 176070 MOV
000061 176064 MOV
000061 176066 MOV
000061 176062 MOV
NOP
NOP
RESET
000021 176032 MOV
000021 176026 MOV
000021 176030 MOV
000621 176024 MOV
NOP
NOP
RESET

LOl

ITY 7
8STACK, %6

7SR, IDEVIA
#75B. .DEV1B
#75C . JDEV2A
8750, JOEV2B

340, CC

#161,dCRIRA
«161,3CR1B
#161,dCR2A
#151,3CR28B

#121,3CRIA
8121,3CRIB
8121, 3CR2A
8121, 3CR2B

#21,dCRIA
821,4dCR1B
821 ,dCR2A
#21,4CR2B

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

; SET PROCESSOR
;SET DEVICE 1A
;SET DEVICE 1B
;SET DEVICE 2A
;SET DEVICE 2B

;CLEAR ALL INTERR
;SET DEVICE 1A PR
;SET DEVICE 1B PR
;SET DEVICE 2R PR
;SET DEVICE 28 PR

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

;SET DEVICE 18 PRIORITY §
;SET DEVICE 2R PRIORITY §
;SET DEVICE 2B PRIORITY S

STS

;CLEAR ALL INTERRUPT REQUESTS
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000300
0colal

000061
000061
000061
000061

000021

175540

175764
175760
175762
175756

175726
175722
175724
175720

175670 -

175664
175666
175662

MOl

; PROCESSOR PRIORITY b

MOV
RESET
MOV
MOV
MOV
MoV
NOP

NOP
RESET
MOV
MOV
MoV
MOV
NOP
NOP
RESET
MOV
MOV
MOV
MOV
NOP
NOP
RESET

#300,CC

#121,4dCRIA
#121,3CR1B
8121, JCR2A
8121, 3CR28

#61,dCRIA
$61, JCR1B
%61, aCR2A
861 ,3CR28

#2l,dCRIA
821,dCRIB
s21,3CR2A
#21,3CR28

;SET PROCESSOR PRIORITY &

;SET DEVICE 1A PRICOTTY &
:SET DEVICE 18 PRIORITY 6
:SET DEVICE 24 PRIORITY 6
:SET DEVICE 28 PRIORITY 6

;SET DEVICE
:SET DEVICE
:SET DEVICE
:SET DEVICE
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sel

858

M~CYLl

002372

A7(732)

012767
00000S

815557

012777
40

000240
00000S

315777
012777
777

40
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000240

gobge!

000C6!
000061

000081
000021
000021

000021

000021

177202

175376

{o8RTE

175620
175614

{78eEg
17556¢
175556

17527¢e

175516
175512
175514
175510

PROCESSOR PRIORITY S
s240,CC
RESET

Hov  ibtBeRl8

MOV 261, ' aCR2A
MOV #61,3CR2B
NOP
NOP
;;SET 1,9CRIR
s
ngv S g RiB
MOV 821, , 3CR2A
MOV #21,aCR2B
NOP
NOP

RESET
; PROCESSOR PRIORITY 4
MOV #200, CC

RESET

MoV #21,dCRIA
MOV ¥21,9CR1B
MOV #2],aCR2A
MOV s21,3CR2B

NOP

NOP

RESET

BR T6
TGA: HALT

BR .44
158B: HALT

BR .4
TSC: HALT

BR .4
18D: HALT

CMP (B)+,(B)+

JWP . 715

NO1

;SET PROCESSOR PRIORITY S

186} BEVIEE 18 BRIGRHTY @

sSET DEVICE 2A PRIORITY §
:SET DEVICE 28 PRIORITY 5

; SET PROCESSOR PRIORITY 4
;SET DEVICE 1A PRIORITY 4
;SET DEVICE 1B PRIORITY 4

:SET DEVICE 2A PRIORITY 4
:SET DEVICE 28 PRIORITY 4

;ERROR, DEVICE 1R INTERRUPTED WHEN PROCESSOR HAD PRIORIT
;ERROR, DEVICE 1B INTERRUPTED WHEN PROCESSOR HAD PRIORIT
;ERROR, DEVICE 2R INTERRUPTED WHEN PROCESSOR HAD PRIORIT
;ERROR, DEVICE 2B INTERRUPTED WHEN PROCESSOR HRD PRIORIT
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€60 :YEST THRT DEVICE MUST INTERRUPT WHEN PROCESSOR PRICRITY 135 LOWER TMAN CEVICE
391 : PROCESSOR PRIORITY 6 :
S62 002572 012706 00I77% te: MOV 8STACK, %8
563 003576 012767 0CC300 175172 Mov  a300,ct
gey  00260N 012777 178374 MOV 8300, 0S1A
865 002612 012777 000300 175372 MOV 8300, 30518
S6b 002620 012777 000300 175370 MOV 8300, 90526
567 002626 012777 000300 178366 MOV 8300, 90528
568 006N 0G000S RESET
569 002636 0lc7r7 002660 175340 MOV 8.+22,9DEVIA
570 006¥§ 012777 000161 178380 MOV 8161, dCRIA
571 002652 000240 NOP
S72 002654 000C00 HALT
S73 002656 000745 BR T6
S74 002660 012777 002702 175322 MOV 5.+22,30EVIB
5§75 D026kb 012777 000161 178340 MOV ¢161, JCRIB
E7% 002674 000240 NOP
5§77 002676 000000 HALT
S78 002700 00073M B8R T6
579 012777 002724 1753CH MOV 8.+22,JDEV2P
€80 002710 012777 000l61 175326 MOV 8161, dCR2R
5ey 002716 006240 NOP
€82 002720 000OCO HALT
. 583 002722 000723 BR 6
Se4 002729 012777 002746 175266 MOV $.+22, 3DEV2B
, 585 DpOS732 012777 0OCI6! 175306 MOV #iel,dCR2B
€86 002740 000240 NOP
S87 0202742 000090 HALT
€ag DO7M4 OGCT 12 BR 6
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-PROCESSOR PRIORITY §
000776 tea:  ~mov 8STACK, %6
000240 {75°é5 gog :a:o.cb "
Se848 17250 v 1548 5peis
000240 175214 MOV #8240, 9052R
000240 175212 gggET 240, 30528
003034 17516Y4 MOV 8.+22,3DEVIA
000161 175204 Rgg sle], aCRIA
HALT
BR TeA
003056 175146 MOV s.+22,JDEVIB
000161 175164 MOV s16],aCRIB
NOP
HALT
BR TeA
003100 175130 MOV 8. +22, 3DEV2R
000161 175182 ggg 8161, 9CR2A
HALT
B8R TeA
003122 175112 MOV ¢.+22, JDEVD
000161 175132 ggg 161, 9CR2B
HALT
B8R T6A
RESET
003146 175052 MOV 8.+22,9DEVIA
000121 178078 zgg 8121, SCRIA
HALT
BR TeR
003170 17503y MOV §.+22,30EV18
000121 175052 ngg 1121, 8CRIB
HALT
BR T6R
003212 175016 MOV 8.+22, 3DEVAR
000121 175040 583 8121, JCR2R
HALT
BR TeA
003234 175000 MOV 8.+22,0EV28
000121 17t320 :gg 8121, 8CR2B
HALT
BR TR

- - ——



MIN

639

| £70

EFEFEA AL

DSRB.P11

MRCYIL 27732)
00323¢ 012706
003240 012767
003246 0128777
003254 012777
003262 012777
003270 012777
003276 U0000S
003300 Cig777
003306 012777
003314 000240
003316 000000
003320 000745
003322 012777
003330 012777
003336 000240
003340 000000
003342 00073
00334 012777
00332 012777
003360 000240
003362 000000
003364 000723
003366 012777
003374 012777
003402 000240
o0340d 000000
003406 000712
003410 000005
0012 012777
0030 012777
0032k  000e40
003430 000000
0032 000700
0OMM 012777
ooXM42 012777
003450 Q00240
ooouc2  CoC0le
003454 000667
003456 012777
0oMeM 012777
003472 000240
003474 000000
0076 000656
003500 Q12777
003506 012777
003514 000240
003516 000000
003520 000645
003522 000005
003Se4 012777
003532 012777
003540 000240
003S42 000000

14-0CT-T¢

174530
174732
174230
174726
174724

174676
174716

174660
174676

17462
174664

174624
174644

174564
174804

174546
174564

16:48 PRGE 17

MOV
MOV
MOV
MOV
MOV
RESET
MOV
MOV
NOP
HALT

D02

PROCESSOR PRIORITY Y
te: mMov

8STRCK, %6
#200,C
2200, 2DS 1A
2200, 20518
8200, DS2R
8200, 90528
8.422,J0EVIR
8161, aCRIA
168

s.+22,3DEV1B
8161, dCRIB

T68
8.+22,SDEVRA
8161, 9CR2RA

T68

8. +22, JDEVER
8161, JCR2B
68

8.+22,3DEVIA
8121, JCRIR

T6B
8.+22,80EVIB
8121, 9CRIB

T68
8.+22,4DEVeR
8121, SCR2A

68

8.+22, JDEVEB
8121, 3CRa8
T68

8.+22, J0EVIA
161, (RIA

;ERROR, DEVICE 1R FRILED TO INTERRUPT

;ERROR, DEVICE 1B FRILED TO INTERRUPT

;ERROR, DEVICE 2R FAILED TO INTERRUPT

;ERROR, DEVICE 2B FARILED TO INTERRUPT

;ERROR, DEVICE 1R FRILED TO INTERRUPT

;ERROR . DEVICE 1B FAILED TO INTERRUPT

; ERROR,DEVICE 2R FAILED TO INTERRUPT

; ERROR,DEVICE 2B FRILED TO INTERRUPT

; ERROR,DEVICE 1R FRILED TO INTERRUPT
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08AR8.PI
696 003546 012777 003570 174434 MOV 8. +22,DEVIB
§97 003554 012777 000061 174452 MOV 861, 9LRIB
638 003562 000240 NOP
ggg 003564 000000 HALT :ERROR, DEVICE 1B FAILED TO INTERRUPT
701 003566 000622 B8R 168
702 003570 012777 003612 174416 MOV 8.+22, IDEV2R
703 003S76 012777 000061 174440 MOV 861, alR2A
704 000N 000240 NOP
705 003606 000000 HALT :ERROR, DEVICE 2R FRAILED TO INTERRUPT
706 0036I0 00061l BR T6B
707 0036l 312777 003636 174400 MOV 8$T6C, 3DEVEB
708 12777 000061 174420 MOV 861, §CR2B
709 003626 000240 NOP
710 003630 000000 HALT :ERROR, DEVICE 2B FRILED TO INTERRUPT
711 oC2X32 000167 177378 IMP T68B
712 . PROCESSOR PRIORITY 3
713 00363 012706 000776 YeC: MoV #STACK, %6
714 D03%M2 012767 000IN0 174126 MOV s140, ¢l
715 003650 012777 000i40 174330 MOV 8140’ 30S1A
716 003656 012777 000140 174326 MOV 8140, 0518
717 0C3e4 012777 000I140 174324 MOV 8140, 30S2R
718 0036 12777 000140 174322 MOV 8140, 30528
719 00378 RESET
720 003702 012777 003724 174274 MOV 8.+22, 9DEVIR
7el 003710 012777 00016l 174314 MOV 8161, 9CRIA
722 003716 00020 NOP
723 003720 000000 HALT :ERROR, DEVICE 1R FAILED TO INTERRUPT
724 003722 00G74S 16C
705 003724 012777 003746 174256 MOV 8. +22,3DEVIB
726 003732 012777 00016l 174274 MOV 8161, JCRIB
707 003740 000240 NOP
728 003742 000000 HALT :ERRCR, DEVICE 1B FRAILED TO INTERRUPT
729 003744 00073 BR T6C
730 003746 012777 003770 174240 MOV g, +22, JDEVAA
731 003754 012777 000161 174262 MOV 8161, 9CR2A
732 003762 000240 NOP
733 003764 000000 HALT : ERROR, DEVICE 2R FRILED TO INTERRUPT
7N %33_7,% B8R T6C
7% 85% 004012 174222 MOV 8. +22,0EVE8
73 003776 012777 00016l 174242 MOV %161, 9CR2B
737 004004 000240 NOP
738 0OM006 000000 HALT :ERROR, DEVICE 2B FRILED TO INTERRUPT
739 004010 000712 8R T6C
740 DOM012 000005 RESET
741 OOMOIN 012777 004036 174162 MOV 8.+22,30EVIR
742 004022 012777 000120 174202 MOV s121,8CRIA
743 0OM030 003240 NOP
744 004032 000000 HRLT :ERROR, DEVICE 1A FAILED TO INTERRUPT
745 OOMOM 000700 BR T6C
746 004036 012777 004060 174144 MOV 8.+22,30EVIB
747 004044 012777 000121 174182 MOV 8121, dCRIB
748 004052 000240 NOP
749 004054 000000 HALT :ERROR, DEVICE 1B FAILED TO INTERRUPT
750 004056 009667 BR T6C
751 004060 012777 004102 174126 MOV 8. +22,0EVeR
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52 004068
753 004074
7S4 004078

er{v3e)

0127277
000240
000000

14-0CT-76 15:48 PRGE 20

godlal

179180 °

MUV
NOP
HALT

— - - e  —

GO2

#121,8CR2R

— - —— - - ———— — . r—— . —— ——

;ERROR, DEVICE 2R FRILED TO INTERRUPT

R
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0041eM
000lel

004214
000061

004240
000061

177376

004266
000021

177350
0o4312
000021

177324
004336
000021

177300
004362
000021

177254

174110
174130

1743883
174070

174032
174050

174014
174036

173776
174016

173734
173754

173714
173732

173674
173716

173654
173574

BR
Mov
MOV
NOP
HALT

=
RESET
oV
MOV
NOP
HALT
BR
MOV
MOV

HO2

T6C
s.+22, JDEVER
8121, 9CR2B

TeC

8.+2c,a0EVIR

851, LRIA

T6C
8.+22, 3DEVIB
861, 3LR1B

T6C
8,.+22,0EVeR
861, 3(R2A

T6C
8. +24, IDEV2B
361, 9(R2B

T6C

¢, +24,30EVIA
s21,90RIA

16¢
8.+24,80EVIB
s21,3%R18

T6C
8.+24,dDEVER
s21,9R2A

T6C
§.+24, JDEV2R
s21,3¢R28

TeC

:ERROR,

; ERROR,

sERROR,

: ERROR,

:ERROR,

:ERROR,

: ERROR,

:ERROR,

+ERROR,

DEVICE 28 FAILED TC INTERRUPT

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

DEVICE 2B FRILED TO INTERRUPT

DEVICE 1A FRILED TO INTERRUPT
DEVICE 18 FRILED TO INTERRUPT
DEVICE 2R FAILED TO INTERRUPT

DEVICE 28 rRILED TO INTERRUPT
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004362 005077
CO4366 00S777
004272 001402
0g4374 000000
004376 000771
004400 005077

005777
004410 001402
004412 000000
004414 000771
004416 012777
0044 022777
004432 001402
0O4¥434 000000
004436 000767
DO4440 012777
OO444e 022777
DO4454 001402
004456 000000
004460 000767
004462 00S077
004466 005000
004470 00S277
004474 005200
004476 020077
004502 001402
004504 000000
(04506 000765
NO4510 00S700
Jo4s12 001366
004514 00S077
004520 005000
004522 005277
004526 005200
004530 (020077
004534 001402
004536 000000
004540 000765
004542 00S700
OO4S44 001366

14-0CT-76 1S:48 PARGE &2

173636
173632

173632
1736k

177777
172777

1772777
1777727

173536
173530
173522

173516
173510
173502

173600
173572

173570
173562

tz:

T7A:

ts:

BR
T8A:

ta: CLR
19R:

T9B:
T9C:
T90:

TSE:

MOV
CHP
BEQ
HALT

BR
: TEST THAT DATA

102

:TEST AT DATA REGISTER MAY BE CLEARED
CLR JDATAL

157
BEQ
HALT
BR

CLR
TST
BEG
HALT

BR
:TEST THAT DRTA
MOV
CHP

BEQ
HALT

JDATAI
T7R

7 ;ERROR, DATA REG 1 NOT CLEARED
aDATAZ
ggntna

;ERROR, DATA REG 2 NOT CLEARED

T7R
REG CAN BE SET WITH ALL ONES
8-1,4d0ATAL
i-1, JDRTRI
TeA’

"
]
—

;ERROR, DRTR REG ! NOT

18
s-1,30ATA2
%al 309T92

TeA ;ERROR, DATR REG 2 NOT
REG WILL RCCEPT A COUNT PQTTERN
dDRTAL

; INITIRLIZE DATA REG
:INITIALIZE COMPARISON REGISTER

-1l

“0
dDATAL ;41 10 DATA REG 1
%0 :+1 T0 COMPRRISON
éggannrnx :D0ES DATA REG 1 COMPARE FAVORABLY
19 ;ERROR, DRTA REG 1 DIDN'T INCREMENT PROPERLY
%gﬂ CgﬂpLETED COUNT PATTERN?
aDATAR2 ; INITIARLIZE DATR REG
70 s INITIRLIZE COMPARISON REGISTER
JDARTAZ :41 10 DATA REG2
%0 i41 10 COMPARISON
¥g€aonrna ;DOES DATA REG 2 COMPARE FAVORABLY
19c ;ERROR, DATA REG 2 DIDN’T INCREMENT PROPERLY
%0 ; COMPLETED COUNT PRTTERN?
T30 ;NO
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Joe

s TEST THR( ADDRESS REG MAY BE CLERRED
: CLR gRORS1

;ERROR, RODRESS REG 1 NOT CLEARED

;ERROR, RDDRESS REG 2 NOT CLEARED

BR T10R
TEST THQT RDDRESS REG CAN BE SET WITH ALL ONES

;ERROR, ADDRESS REG 1 NOT

"
]
—

;ERROR, RDDRESS REG 2 NOT = -1

Ti1
:TEST THAT QDDRESS REG WILL ACCEPT R COUNT PATTERN

173454 t:i0:
173450 19T JADRS]

BEQ T10A

HALT

BR 110
173450 TiCA:  CLR JRDRS2
173494 15T SADRS2

BEQ T11

HALT
177777 173416 Hi1 #-1,3ADRS!
177777 173410 cnp 8-1’ JRDRS]

BEO T11A

HALT

BR 1l
177777 173406 Tl1lA: MOV 8-1,3RDRS2
177777 173400 CMP 8-1. JADRS2

BEG 112’

HALT

BR
173354 tie; CLR SADRS]

CLR %0
173346 Ti2A: §sg 330951
173340 CMP %0, JRORS |

BEQ TieB

HALT

BR T12

T128: TST %0

BNE T12A
173334 T12C: gts agonsa
173326 T120: %gg QSDRSB
173320 CMP %0, JADRS2

BEQ T12€E

HALT

B8R T12C

TI2E: TST %0
8NE 712D

; INITIALIZE RDDRESS PEG

s INTTIRLIZE COMPARIS ON REGISTER

i+1 TO ADDRESS REG

:41 T0 COMPARISON

:D0ES ADDRESS REG 1 COMPARE FAVORABLY

; ERROR, ADDRESS REG 1 DIDN’T INCREMENT PROPERLY

08HPLETED COUNT PATTERN?

s INITIALIZE ADDRESS REG
INITIQL 55 COHPQRIEON REGISTER

+1 TO COMPARISON
:DOES RDDRESS REG 2 COMPARE FAVORABLY

; ERROR, ADDRESS REG 2 DIDN’T INCREMENT PROPERLY

;anPLETED COUNT PATTERN?
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891 -TEST THAT BYTE COUNTER MAY BE CLEARED
892 004732 00S077 173272 t13; CLR 28C1
833 004736 005777 173266 ST 98C1
839 004742 001402 BEG T13A _
895 0047%M 000000 HALT :ERROR, BYTE COUNTER 1 NOT CLEARED
8% 00474 000771 BR 113
897 004750 005077 173266 T13R: CLR J8C2
838 0DO47S4 005777 173262 1ST aBC2
839 004760 001402 BEQ T14 )
300 004762 000000 HALT :ERROR, BYTE COUNTER 2 NOT CLEARRED
385 004764 000771 BR T13A
903 - TEST THAT BYTE COUNTER CAN BE SET WITH ALL ONES
904 004766 012777 177277 173234 tiw: MOV $-1,98C1
905 OO477d 022777 177777 173226 CHP s-13BC1
906 00S002 001402 BEQ T144
907 00SO0M4 000000 HALT :ERROR, BYTE COUNTER 1 NOT = -1
908 (05006 000767 BR T14
Q09 00S010 012777 177777 173224 TIMA: MOV #-1,38C2
910 005016 Q022777 177777 173216 CMP s-1)98C2
911 00S024 001402 BEQ 115
912 005026 000000 HALT :ERROR, BYTE COUNTER 2 NOT = -1
913 005030 000767 BR TI4A
91y -TEST THAT BYTE COUNTER WILL ACCEPT A COUNT PATTERN
915 00S032 00S077 173172 t15: CLR 9BC1 s INITIARLIZE BYTE COUNTER
916 005036 005000 CLR %0 *INITIRLIZE COMPARISON REGISTER
917 005040 005277 173164 TISA:  INC 3BC1 :+1 TO BYTE COUNTER |
918 00SO44 005200 INC %0 :+1 TO COMPARISON
9i9q 020077 173156 CMP %0, 38C1 *DOES BYTE COUNTER 1 COMPARE FAVORABLY
920 005052 001402 BEQ 1188
921 QCSOSY 000000 HALT -ERROR, BYTE COUNTER 1 DIDN’T INCREMENT PROPERLY
922 D0OS0Se 000765 BR 115
923 [0S060 005700 TiSB:  TS7 %0 - COMPLETED COUNT PATTERN?
94 (05062 001366 BNE TI5A *NO
995 DOSOEM 005077 173162 TISC:  CLR 38C2 INITIALIZE BYTE COUNTER
9% 005070 005000 CLR %0 :INITIRLIZE COMPARISON REGISTER
927 005072 005277 173144 TISD: INC aBC2 :+1 TO BYTE COUNTER 2
928 005076 0050V INC %0 :+] TO COMPARISON
929 (05100 173136 CHP %0, 3BC2 :DOES BYTE COUNTER 2 COMPRRE FAVGRABLY
930 005104 001402 BEQ TI6E
931 005106 000000 HALT :ERROR, BYTE COUNTER 2 DIDON'T INCREMENT PROPERLY
932 005110 000765 BR T15C
933 005112 005700 TISE:  TST %0 : COMPLETED COUNT PATTERN?
934 005114 001366 BNE T150 *NO
935 005116 000005 RESET
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000200
173074
177777
177776
074341
173050

173044

173030
173024
173024
177277

177776
074341
173000

172774

172780
172754

172650
173070
173060

173020
173010

;00 R DATOB-NPR_SEQUENC
:BY ONE FROM 177777 T0

LOe2

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

:DATA_TRANSFER ADDRESS. REGISTER IS RE-INITIALIZED AFTER EACH

DECREHE#B TO KEEP_IT QUT OF THE

t 8200, CC
CLR anoaél
MOV $-1,38C!
MOV -2 %0
TIEARL: MOV 074541 3CRIA
TI6A: TST 3AD
BEQ rxsn
CMP %0, aBC1
BEQ T14B
HALT
BR T16
TieB: CLR JADRS!
DEC %0
ST 38C1
BNE Ti6Al
RESET
T16C: CLR JADRS2
MOV 8-1,3BC2
MOV -2'%0
T16D1: MOV 174541 aCR2A
T160:  TST a
BEQ
CMP /o aeca
BEQ TI6E
HALT
B8R T16C
TieE: CLR JADRS2
DEC %0
ST aBc2
BNE 11601
RESET

WRY.

sSET PROCESSOP PRIORITY 4

;CLERR ADDRESS REGISTER 1

sSET_BYTE_COUNT 1 T0 -1

s INITIALIZE BYTE COUNT COMPARISON

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

;WAIT FOR RDDRESS REGISTER TO CHANGE
DID BYTE COUNT 1 DECREMENT?

s YES
:ERROR, BYTE COUNT 1 DION'T DECREMENT BY 1 ON NPR.

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

; CLERR 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 | ON NPR
;REINITIALIZE ARDORESS REGISTER

DECREHENT COMPARISON COUNT
:TEST FOR BYTE COUNT 2 EQUAL TO 2ERO
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172476
172716
172706

172844
172634

MOe

;00 A DATO-NPR SEQUENCE TO CHECK THAT BYTE COUNTER WILL DECREMENT BY
s TWO FROM 177776 T0 O NOT EXPECTING NOR CHECKING FOR PROPER DATA TRANSFER
RDD?EESuREGISTER IS RE-INITIALIZED AFTER EACH DECREMENT TO KEEP IT OUT

$200, CC :SET PROCESSOR PRIORITY Y4
SADRS | : CLEAR ADDRESS Rscxsrsn |

-2, aecx :SET BYTE COUNT I T0 -2

$-4. %0 s INITIRLIZE evrs COUNT COMPARISON

zsgégi 3CRIA  ;DTAO-XFER FROM DATA REG-BLOCK XFER-PRIORITY 7-NPR-GO
T17R -WRIT FOR ADDRESS REGISTER TO CHANGE

¥?’gac1 oéo BYTE COUNT 1 DECREMENT?

17 :ERROR, BYTE COUNT 1 DIDN'T DECREMENT BY 1 ON NPR.
JADRS1 RE-INITIALIZE ADDRESS REGISTER

8270 : DECREMENT COMPARISON COUNTER

a6ti : TEST FOR BYTE COUNT 1 EQUAL TO ZERO

Ti7R1

JADRS2 -CLERR ADDRESS REGISTER 2

$-2,38C2 :SET BYTE COUNT 2 T0 -1

8-4' %0 *INITIARLIZE BYTE COUNT COMPARISON

550341 3CR2A  :DATO-XFER FROM DATR REG-BLOCK-XFER-PRIORITY 7-NPR-GO
T17D -WAIT FOR ADDRESS REGISTER TO CHANGE

¥?,gaca oég BYTE COUNT 2 DECREMENT?

r17e :ERROR, BYTE COUNT 2 DIDN’T DECREMENT 8Y 1 ON NPR
3ADRS2 -REINITIALIZE ADDRESS Rscrsrsn

82,70 *DECREMENT COMPARISON COUNT

g?ggl :TEST FOR BYTE COUNT 2 EQUAL TO ZERO
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- DO
000200 172320 tis:
177777 172544 MOV o-1 b901
177777 MOV
00S614 172530 TIBAR: MOV chéDnT JADRS!
076341 172526 MOV 876341, 3CRIA
000000 ADC 80
000100 CMPB  T1BDRT,*0
BEQ 17188
HALT
BR 118
T188:  DEC %0
172500 ST JBC1
BNE Ti8A
RESET
177777 172500 TI8C: MOV 0-1 aaca
1727777 MOV
005614 172464 TIBD: MOV utxéonr JADRS2
076341 172462 ngg 876341, 9CR2A
NOP
000022 CMPB  T1BDAT,%0
BEQ T18E
HALT
BR T18C
TIBE: DEC %0
i7243Y4 ST aBC2
BNE 118D
RESET
BR T19
T180AT: O

A DRT88 SEQENSE TOCCHECK FOR PROPER DRATA TRANSFER FROH BYTE COUNT

T PROCESSOR PRIORIT
astkec-
NIT Z YTE COUNT COMPARISON
INITIRLIZE RDDRESS POINTER
; DATOB-XFER FROM BC1-PRIORITY 7-NPR-GO
Dég DATA TRANSFER FROM BC1 TO DATR ADDRESS
;ERROR, DATA DIDN'T TRANSFER FROM BC1 PROPERLY
; DECREMENT COMPARISON COUNT
: TEST FOR BC=0
¢

AL
AL

[

10 -1

1ZE BC COMPRRISON

1ZE_RDDRESS POINTER

XFER FROM BC2-PRIORITY 7-NPR-GO

—

B
1
I

Dég DATA TRANSFER FROM BC2 PROPERLY
:ERROR, DRTA DION'T TRANSFER FROM BC2 PROPERLY

; DECREMENT COMPRRISON COUNT
: TEST FOR BC=0
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3516
00Se24
00Se32
005636
DOSbwM
00Se5e
00S6eM

005670
00S6™M

P

R

QOS764

o

0000

s

14-0CT-76 15:48 FRSE
;00 A
0og20 172152 tie:
17776 17237 , MOV
177776 ' MOV
00S766 172362 TIGR:? MOV
052341 17236 foMv
0000C0 ( R
000104 CMP
BEQ
HAL T
BR
0000c2 T198:  5U8
172330 TST
BNE
RESET
177776 172330 T19C: MOV
i77776 MOV
005766 172314 TI90: MOV
0Se3Ml 172312 MOV
NOP
NOP
000024 CHP
BEQ
HALT
ER
000002 TI%E:  SUB
172262 151
BNE
RESET
BR
TISDAT: O

BO3

b 1

ufxéont JADRS ]
852341, 3CRIA

80
T19DRT, %0
1138

-2 %0
8TI4DAT, JADRS2
852341, JCR2A

T190RT, %0
TISE

T19C
82.%0
a8le
T190

120

T8 SEGJENCE TO CHECK FOR PROPER DATR TRANSFER FROM BYTE COLN

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

s INITIALIZE BYTE COUNT COHPRRISON

: INITIRLIZE ADORESS POINTEF
;DATO-XFER FROM BC1-PRIGRITY 7-NPR-GO

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

; DECREMENT COMPARISON COUNT
:TEST FOR BC=0

;SET BCL 10 -1
:INITIALIZE BC COMPARISON

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

:DID DRTA TRANSFER FROM BC2 PROPERLY
‘ERROR, DATA DIDN’'T TRANSFER FROM BC2 PROPERLY

; DECREMENT COMPARISON COUNT
: TEST FOR 8C=D
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Pl
1072

1073 D0 A DRTOB seousncs ro CHECK FOR PROPER DATA TRANSFER FRGM DATA REG

1074 00S770 012767 00C200 172000 t2C:  Mov 200 szr PROCESSOR moam 4

1075 00S776 012777 177777 172224 MOV -1, hecx +SET BYTE COUNT 1 T0 -1

1076 00B0OM 012777 177777 172212 MOV c-x aomm ;znmnuzs DATA nscxsm

1077 006012 012700 177777 MOV ; INITIALIZE BYTE COUNT conmzson

1078 006016 019777 006160 172202 T20R: MOV neﬂom 2ADRS! :INITIALIZE RDORESS PGINTER

1079 006024 012777 074341 172200 MOV 875341,dCRIA°  ;DRTOB-XFER FROM DATAR1-PRIORITY 7-NPR-GO

1080 006032 005527 Q00000 ROC 20

1081 00603 126760 00016 CHPB  T20DAT,%0 ;DIC DATA TRANSFER FRCM DATA REG 1 TO DATA ADCRRESS
1082 00e042 001402 8EQ T208 ' YES

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

1085 006050 00S200 1208:  DEC %0 :DECREMENT COMPARISON COUNT

1096 006052 005377 17214 DEC J0ATAL : DECREMENT DATA REG

1087 0060S6 005777 172146 157 a6C1 :TEST FOR BC=D

1088 006062 001355 BNE T20A

1089 006064 000005 RESET

1090 006066 012777 177777 17214 T20C: MOV s-1,38C2 :SET BC1 TO -}

1091 00607 012777 177777 17213M MOV 0-1 aomne *INITIALIZE DATA REGISTER 2

1092 006102 012700 177777 MOV 5 *INITIALIZE BC COMPARIS

1283 006106 012777 006:60 172lct T200: MOV nebom 3ADRS2 ;INITIALIZE RODRESS POINTER

1094 006114 012777 074341 172122 MOV 874341,9CR2A  :DATOB-XFER FROM DATARI-PRIORITY 7-NPR-GO

1995 006i22 006240 NOP

10% 006124 00JM0 NOP

1097 006126 126700 000026 CMPB  T20DAT, %0 :DID DATA TRANSFER FROM DATA REG 2 PROPERLY

1098 006132 001402 BEC 120 *YES

1099 006IM % HALT ‘ERROR, DATA DIDN'T TRANSFER FROM DATA REG 2 PROPERLY
1100 006136 7 BR T20C

1101 006140 ONS300 T20E:  DEC +:0 : DECREMENY conmrson COUNT

1102 DObl42 008377 172070 DEC J0ATAR2 :DECREMENT DRATA REG

1103 00614 005777 172070 15T 3BC2 :TEST FOR BC=0

1104 006152 001355 1200

1105 DOBISN 00000S RESET

1106 006156 Q00401 BR 121

1107 006160 O000O0 T200RT: O
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000002
171750

FOE R

o
~
g

171606
172032
172020

172010
172006

171750

171750
171736

171726
17174

171666

DO3

100 R DR;gvSEOUENgE TOCCHECK FOR PROPER DRTA TRANSFER FROM DATA REGISTER

tel 82C0,C :SET PROCESSOR PRIORITY
8-2, JBC1 :SET BYTE COUNT 1 70 -2
8-2. JDATAL : INITIALIZE DATA REG I
8-2 %0 t INITIALIZE BYTE COUNT COMFARISON
T21R: eT21DAT, 3ADRS! :INITIALIZE ADDRESS POINTER
:goaqx,écnxn :DATOB-XFER FROM DATAL PRIORITY 7-NPR-GO
%gm,zo ‘9&2 DATA TRANSFER FROM DATA REG 1 TO DATA ARDCRESS
a1 :ERROR, DATA DIDN’T TRANSFER FROM DATA REG 1 PROPERLY
T21B: 82, %0 : DECREMENT COMPARISON COUNT
82, JORTAY
R : TEST FOR BC=0
T21A
T21C: 8-2,98C2 :SET BC1 T0 -1
8-2. SDATRR s INITIALIZE DATA REG
-2 70 s INITIRLIZE BC COMPRRISON
T210: 8721DAT, 9ADRS2 :INITIALIZE ADDRESS POINTER
850341,9CR2A°  ;DATRB - XFER FROM DATA2 - PRIORITY 7 - NPR - &0
¥3}2°7'20 ;gég DATA TRANSFER FROM DATA REG 2 PROPERLY
To1c :ERROR, DATA DIDN'T TRANSFER FROM DATA REG 2 PROPERLY
121E: $2,70 : DECREMENT COMPARISON COUNT
82, JDATAZ
g2 s TEST FOR BC=0
1210
122
T210AT: O
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1144

1145 oo A onrr ssousncs TO cnecx FOR PROPER DATA TRANSFER T0 CATA REGISTER

1146 006364 012767 000200 171404 %22 8200 :SEY PROCESSOR PRIORITY

1147 006372 012777 177776 171630 nov 8-2, becx :SET BYTE COUNT 1 T0 -a

1148 006ND0 012767 177776 000142 MOV 8-2. T22DAT : INITIALIZE DATA noonr.ss

1149 006406 012777 DO06SS0 171612 T22A: MOV 8T22DAT,dRDRS1 :INITIALIZE ADDRESS POINTER

1150 DOBMIN 012777 000341 171610 MOV #8341, aCRIA :DATI-XFER T0 DATA1-PRIORITY 7-NPR-GO

1151 006422 000240 NOP

1162 0O064N 000240 NOP

1153 006426 0c6?77 000116 171570 CHP T22DAT,3DATAl  ;DID DATA TRANSFER FROM ADODRESS TO DATA REG 1
1159 00e434 001M402 BEG 1228

1155 DOBM36 000000 HAL T -ERROR, DATA DIDN’T TRANSFER TC DATA REG 1 PROPERLY
1185 00440 00075) BR Te2

1157 006442 1B27R: 000100 T228: SUB 82, T220AT - DECREMENT DATA PATTERN

1158 D064S0 005777 171554 15T 38l1 : TEST FOR BC=0

1159 0O0OB4SH 00135 BNE TeeR :REPEAT TEST WITH NEW DATA

1160 006456 00000S RESET

1161 006460 012777 1?7776 171554 T22C: MOV 8-2,3BC2 SET BYTE COUNT 2 T0 -2

1162 006466 012767 177776 (0O0OSH MOV 8-2 T220AT : INITIALIZE DATA ADDRESS

1163 00eM74 012777 006550 171536 T1220: MOV 8T22DAT, sADRS2  ; INITIALIZE ADORESS POINTER

1164 012777 00C341 171534 MOV 8341, 3CR2R sDATI~XFER TO DATR2-PRIORITY 7-NPR-GO

1165 006510 000240 NOP

1166 006512 000240 NOP

1167 006514 026777 000030 171514 CHP T220AT,3DATA2  ;DID DATA TRANSFER FROM ADDRESS TO DATA REG 2
1168 006522 001402 BEQ T22€

1169 006524 000000 HALT :ERROR, DATA DIDN’T TRANSFER TO DATA REG 2 PROPERLY
1170 006526 000754 B8R T22C

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

11;5 nuss% 00S77? 171500 15T Rl :TEST FOR BC=0

1173 DDeSH2 0013SY BNE 1220 ‘REPERT WITH NEW DATA

1174 006544 00000S RESET

1175 006546 0O040! BR 123

1176 006550 0000O0 T220RT: O
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:00 R DRTIP TO CHECK FOR DATA SHIFT IN DATA REGISTER

OReSSS BidTsy BORg 7idis te: Moy 13,861 81 BO¥E B3N T 2OR OnE uoRD TRANSFER
005574 Bls7er 19828 DOBINN v AL ORR INTIACIZE SRRRESS EOTMIERC eery

P
177
178
179
189
5
183 00eEN2 012777 QNS3Y1 171422 MOV 0'453‘41 bCRlR :DATJP-DATO-XFER UNTIL BC=0-PRIORITY 7-NPR-6
184 006610 00S777 171414 1ST :WRIT FOR BC=0
185 006blM 001375 BNE
i86 006ble 026727 000064 0S2524 CMP T23DQT,05252‘4 ;DID DARTA REG SHIFT
187 006ba4 001402 BEQ T23R
188 008626 000000 HALT ;ERROR, DATR REG! FRILED TO SHIFT ON R DATIP
189 006630 000750 BR Te3
190 006632 000C0S T23R:  RESET
191 006634 012777 000002 171400 MOV BCe ;SET BYTE_COUNT 2 FOR ONE WORD TRANSFER
192 006642 012777 006706 171370 MoV iTé3DﬂT 9ADRS2 ;INITIALIZE ADDRESS POINTER
193 006650 012767 125252 000030 MOV 8125252, T230RT : INITIALIZE DATA TO BE TRANSFERRED
IN %226 012777 0Q4S341 171380 MOV 845341, JCR2A :DATIP-DATO-XFER UNTIL BC=0-PRIORITY?-NPR-GO
1% 4 005777 171352 TST JBCE :HAIT FOR BC=0
19% 006670 001375 BNE =4
197 006672 026727 000010 OS2524 cMP T230AT, #525e4  ;DID DATA REG SHIFT
198 006700 001403 BEQ Te4
199 006702 000000 HALT ;ERROR, DRTA REG2 FRILED TO SHIFT ON R DATIP
200 00e704 0007c2 BR T23A
20l 008706 (000000 T230RT: O
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D8RB.P11
iaua TEST MULTI DRTR TRANSFERS
ML
158-3« 006710 012767 000200 171060 ta4: MOV 8200 %c :SET PROCESSOR PRIORITY 4
1205 006716 012700 012034 MOV sBUFF 1, %0 INITIALIZE 70 CLEAR BUFFER
1206 006722 010001 MOV %0, %1 INITIRLIZE DRTA BUFFER POINTER
1207 006724 010077 171278 MOV %0’ ORDRS ]
1208 006730 0050 CLR (0} + :CLEAR DATA BUFFER
1209 006732 020027 014034 CMP 70, $BUFF2
1210 006736 001374 BNE -5
1211 006740 012777 002000 171262 MOV 2000, 28C1 s INITIALIZE BYTE COUNT
1212 006746 012702 002000 MOV 22000, %2 *INITIALIZE EXPECTED DATA
1213 006752 012777 006770 171224 MOV 87248 JDEVIA  ; INITIALIZE INTERRUPT RETURN
1214 006760 012777 0S2743 171244 MOV 852743,3CRIA  ;DATO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO
1215 006766 000001 WAIT
1216 006770 021102 Te48: CMP aul, %2 :RETURN HERE AFTER INTERRUPT
1217 006772 001402 BEQ.  Taut _
1218 006774 000000 HALT sERROR, DATA NOT TRANSFERRED PROPERLY
1219 006776 000744 BR T4
1220 007000 022142 T24C: CMP (1)+,-(2) : JUST INCREMENTING DATA POINTER AND DATA
1221 007002 020127 014032 cMP %1, $8UFF2-2 DONE ALL OF BUFFER AREA
1222 007006 001370 BNE 1248 :NO
1223 007010 OCD00S Te4D:  RESET
isg 007012 012767 000200 170756 MOV #200,CC
1226 007020 012700 012034 MOV $BUFF 1, %0 - INITIALIZE TO CLEAR BUFFER
1227 00704 010001 MOV %0, %1 :INITTRLIZE DATA BUFFER POINTER
| 1228 007026 010077 17il74 MOV %0’ 3RORS 1
1229 007032 005020 CLR (0}+ -CLEAR DRTA BUFFER
1230 007034 020027 014034 CMP %0, 8BUFF2
1231 007040 001374 BNE .-b
1232 00?0M2 012777 002000 171180 MOV £2000, 9BC! - INITIARLIZE BYTE COUNT
1233 007050 012702 002000 MOV 82000, %2 *INITIALIZE EXPECTED DATA
1234 007054 012777 007072 171126 MOV 8T24F JDEVIB  :INITIALIZE INTERRUPT RETURN
i 1235 007062 012777 052743 171184 MOV 852743,8CRIB :DATO-XFER BROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO
. 123% 007070 00000} WAIT
| 1237 007072 (021102 T24F: CMP PR :RETURN HERE RFTER INTERRUPT
1238 007074 001402 BEQ 1248
' 1239 007076 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
, 1240 007100 00O7Y3 BR T240
1241 007102 Qe21y4 TeuG: CMP (1)+.-(2) - JUST INCREMENTING DRTA POINTER AND DATA
| 1242 007104 000127 014032 CMP 71 sBUFF2-2 :DONE ALL OF BUFFER AREA
1243 007110 001370 BNE T24F : NO
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000200
012034

171104
014034
002000
002000

007174
052743

014032

012654
171002
014034
002000

007276
052743

014032

170654

171070

171030
171082

170552

170766

170732
170752

To4H:

T24K:

Tesl:

TeuM:

T24P:

Te4R:

RESET
MOV
MOV
MOV

HO3

3200, CC
sBUFE 1,0
%0, %1

%0, 3RORS2
(0} +

%0, 8BUFF2

uaéoo,aeca
#2000, %2
8T24K ) 3DEV2R
852743, ICR2A

azl, %2
T4l

TouH

(1)e, =(2)
%1, sBUFF2-2
To%K

#200,¢C
sBUFFL, %0
%0, %1

70, 8BUFF2

82000, 98Ce

$T24P’ J0EVES
852743, 3CR2B

a1, %2
T24R

T24M
(1)¢, =(2)
%1, sBUFF2-2
T24pP

; INITIARLIZE TO CLERR BUFFER
;ONITIRLIZE DATA BUFFER POINTER

;CLEAR DATA BUFFER
s INITIALIZE BYTE COUNT

; INITIALIZE EXPECTED DATA

' INITIALIZE INTERRUPT RETURN

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

;ERROR, DATA NOT TRANSFERRED PROPERLY

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

; INITIALIZE TO CLEAR BUFFER
; INIRLIZE DATA BUFFER POINTER

;CLERR DATA BUFFER

; INITIALIZE BYTE COUNT
; INITIALIZE EXPECTED DATA
; INITIALIZE INTERRUPT RETURN.

;DRTO-XFER FROM BC-MULTI XFER-PRI 7-NPR-BR AFTER LAST-GO
;RETURN HERE AFTER INTERRUPT
;ERROR, DATA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING URTR POINTER AND ORTA
;RSNE ALL OF BUFFER ARER
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+BLO

000340 170450 tas:
012034

170686
014034

002000 17065
002000 _
0S3341 170642
170634

T2SB:

T25C:

014032

T2s0:

012034
170574
014034
%;% 170560

0S3341 170852
170542

TeSF:

T25G:

014032

MOV
MOV
MoV
CLR
cHP
BNE
MOV
MOV
MOV
157
BNE
cMP
BEQ

HAL T

103

CK TRANSFER UNTIL BYTE COUNT
MOV 3

8340, CC
sBUFF I, %0
%0, %1

70, 4RDRS1
0}+

70, 8BUFFe

82000, J8C!
82000, %2
#5334}, 3CRIA
3BC1

.4
dul
125t

125
5§);QG§§§ 2
T248

8BUFF 1,70
%0,%1

82000 %2
853341, 9CR1B
38C1

.-Y4
8%1. %2
1258
125D

(1)+,-(2)
1. 8BUFF2-2
TobF

; SET _PROCESSOR PRIORITY 7

; INITIARLIZE TO CLEAR BUFFER

; INITIALIZE DRTA BUFFER POINTER

;CLEAR DATA BUFFER

; INITIALIZE BYTE COUNT

; INITIALIZE EXPECTED DRTA

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

sWAIT FOR BC=0

;ERROR, DRTR NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DRTR POINTER AND CATR
;DONE RLL BUFFER ARER

;NO

IALIZE TO CLERR BUFFER

IALIZE DATA BUFFER POINTER

; CLEAR DATA BUFFER

s INITIRLIZE BYTE COUNT

; INITIRLIZE EXPECTED DATA

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

;WAIT FOR BC=0

;ERROR, DARTA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING DATA POINTER AND DARTR
:RSNE ALL BUFFER AREAR
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000005
012700
010001
010077

14-0CT-76 15:48 PAGE 3b

012034
170514

014034

002000 170500
002000

053341
170462

314032

012034
170422
014034
002000

2000
053341
170370

014032

TESH:

T25K:

TeSL:

T2SM:

T25P:

T250:

RESET

MOV
MOV
MOV

CLR
cMP
BNE
MoV

JO3

$BUFF1, %0 + INITIALIZE TO CLEAR BUFFER
“0, %1 + INITIALIZE DATA BUFFER POINTER
%0, JRDRS2

(0)+ :CLEAR DATA BUFFER

%0, 8BUFF2

#2000, 38C2 - INITIALIZE BYTE COUNT

2000 %2 : INITIALIZE EXPECTED DATA

sgggql,acaan :DATO-BLK XFER FROM BC-PRIORITY 7-NPR-GO

.4 :WAIT FOR BC=0
8%1,%e

125

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

T25K :NO

$BUFF1, %0 «INITIALIZE TO CLEAR BUFFER

%0, %1 INITIRLIZE DRTA BUFFER POINTER

%0, JRDRS2

0+ : CLEAR DATA BUFFER

xoéueurra

2000, 98C2 s INITIALIZE BYTL COUNT

#2000, 72 ; INITIRLIZE EXPECTED DATA
338341,3CR28 ;DATO-BLK XFER FROM BC-PRIORITY 7-NPR-GO

=4 sWAIT FOR BC=0
L, %2

125

. :ERROR, DATA NOT TRANSFERRED PROPERLY
([)+,-(2) : JUST INCREMENTING DATA POINTER AND DATA
¥éggéurra-a ;ggne ALL BUFFER AREA
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gl
0ibose 815777
012777

1409

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

tee

T26R:

T268:

T2eC:

T2eD:

_.]ESE:

1S:48 PAGE 37

MOV
MOV
MOV
MOV
MOV
CLR
CMP
BNE
MOV

KO3

%200, CC
8STALK, %6
$BUFF1 .70
%0, %1
ZD,QQDRSI

(0}+
zoéoaurra
#2000, 38C1
2000, %2
8T25A  JOEVIA
853541, 9CRIA

d9.1.%2
Toe8

126

(D)4, -(2)
%1, sBUFF2-2
T26A

8200, CC
8STACK, %6
$BUFF 1) %0

%DQIBUFFE

#2000, 3BC1
2000 %2
$7260. 9DEV1B
#5354}, aCR1B

1, %2
33

T26C
([)+,-(2)
%1, wBUFF2-2
1240

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

;SET_PROCESSOR PRIORITY 4

; INITIRLIZE STACK

; INITIARLIZE TO CLEAR BUFFER
; 10iTIALIZE DATA

s INITIALIZE BVIE COUNT
t INITIALIZE EXPECTED DRTA

!INITIALIZE INTERRUPT RETURN

'DATA-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-50

; COMPARE DRTA
;ERROR, DATA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING
; TEST FOR DONE ALL BUFFER RREA

; SET_PROCESSOR PRIORITY 4

; INITIARLIZE STARCK

; INITIRLIZE TO CLEAR BUFFER
; INITIRLIZE ORTR

; INITIARLIZE BVTE COUNT

s INITIARLIZE EXPECTED DRTA

; INITIRLIZE INTERRUPT RETURN

sDRTO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO

; COMPRRE DRTR
;ERROR, DATA NOT TRANSFERRED PROPERLY

; JUST INCREMENTING
; TEST FOR DONE ALL BUFFER ARER
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USRB.P11
i:iu 10112 TeeF:  RESET
141 818114 8?395? 000200 167654 MOV %200, CC :SET PROCESSOR PRIORITY 4
1413 010122 01270 000776 MOV sSTARLK, %6 :INITIALIZE STACK
1414 818153 18580 012034 MOV #BUFF 1, %0 - INITIALIZE T0 CLEAR BUFFER
1415 0101 10001 MOV %0, %1 *INITIALIZE DATA
1416 010134 9110077 170100 MOV %0 JADRS2
1417 010140 0O0SC20 CLR 0+
1415 0i0142 (020027 014034 CMP %0, $BUFF2
1419 01014 001374 BNE .<b
1420 010150 012777 002000 170084 MOV #2000, 3BC2 - INITIALZE BVTE COUNT
1421 010156 ?a 2000 MOV wymm umqmueaﬂamomn
1422 01C16e 01 16200 170024 MOV #7266 J0EV2A S INITIALIZE INTERRUPT RETURN
1423 010170 012777 053541 170046 MOV #5354} ,3CR2A  :DATO-XFER TIL 8C=0 INTERRUPT-PRI 7-NPR-GO
s By e oy
425 01l 11 T26G: L, %2 : COMPARE DATA
14 818535 886338 BEQ T26H
14 1 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1428 010206 000741 BR TobF
1429 010210 022142 T26H: CMP (4. =(2) : JUST INCREMENTING
1430 010212 020127 014032 CMP %1, $BUFF2-2 s TEST FOR DONE ALL BUFFER AREA
1431 016216 001370 BNE 1266 *NO
1432 010220 00000S TeeJ:  RESET
1433 010222 012767 000200 167546 MOV $200, CC :SET PROCESSOR PRIORITY 4
1434 010230 012706 000776 MOV #STAREK, %6 :INITIALIZE STACK
1435 010234 012700 01203¢ MOV 8BUFF1 . %0 *INITIALIZE 70 CLEAR BUFFER
1436 DI040 010001 MOV %0, %1 :INITIARLIZE DATA
1437 010242 010077 167772 MOV %0’ JADRS2
1438 010246 005020 CLR (0)+
1429 010250 020027 014034 CMP %0, $BUFF2
1440 010254 001374 BNE .-b
1441 0185&6 812777 002000 167756 MOV #2000, 98C2  INITIALIZE BYTE COUNT
1442 010264 012702 002000 MOV 2000 %2 t INITIALIZE EXPECTED DRTA
1443 010270 012777 010306 167722 MOV $726K J0EV2B  ;INITIALIZE INTERRUPT RETURN
1444 010276 012777 0S53S41 167742 MOV #5354) ,dCR28  :DRTO-XFER TIL BC=0 INTERRUPT-PRI 7-NPR-GO
1445 010304 000001 WAIT
14465 010306 021102 T2eK: CMP L, %2 - COMPARE DRTA
1447 0i0310 001402 BEQ Tesl
1448 016312 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1449 010314 000741 BR 1267
1450 010316 022142 TebL: CMP (1)+,-(2) . JUST INCREMENTING
INS1 010320 020127 014032 CMP %1 8BUFF2-2 :TEST FOR DONE ALL BUFFER AREA
1452 010324 001370 BNE TobK :NO

e — =




MO3

MARIN.  MACYLL 27(732) IMN-0CT-76 15:48 PRGE 39

DSRB.P11
i:sﬂ MULT] DRTA TRANSFERS, ALTERNATING BETWEEN SECTIONS
2 3
1q§s 010326 000005 ngz ﬁsgsr '
{:ss 010330 012;67 ggggge 167440 gox ’389¢f° ] ;sgr PSIORITY b LER BUFFER
) )/ :
14 BiBsES Bfﬁog? n8v zB,zx . ;iNi*IntIEE 6318 Eugrgg PEINTER
1459 010344 010077 167656 MOV %0, JADRS1
1460 010350 005020 CLR 0+ :CLEAR DATA BUFFER
1461 010352 C20027 014034 CMP %0, 8BUFF2
1462 010356 001374 BNE .-b
1463 010360 012777 001776 167642 MOV #1776,98C1 - INITIALIZE BYTE COUNT
1464 010366 012702 001776 MOV 81776, %2 : INITIALIZE EXPECTED DATA
1465 010372 012777 010424 167604 MOV 8T30R,30EVIR  ;INITIALIZE DEVICE 1A INTERRUPT RETURN
1466 010400 012777 010430 167602 MOV #7308 QDEVIB  ;INITIALIZE DEVICE 1B INTERRUPT RETURN
1467 010406 012777 052605 167616 MOV $52605,9CRIA  ;DATO-MULTI XFER FROM BC-PRIORITY 4-NPR-BR AFTER OTHER-G
i:gg 3{8353 012773 052745 167612 ﬂg¥r 852745 JCRIB  ;DATO-MULTI XFER FROM BC-PRIORITY 7-MPR-BR RFTER OTHER-G
1470 010424 000000 T30A: HALT :ERROR, DEVICE 1R SHOULDN’T HAVE INTERRUPTED
1471 010426 000737 BR 130
1472 010430 021102 T30B: CMP FAWRT- :WAS DATA TRANSFERED
1473 010432 001402 BEQ 1308
1474 010434 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1475 01043 000733 BR 130
1476 010440 022142 T30C: CMP (1)+,~(2) ; INCREMENT DATA POINTER-DECREMENT EXPECTED DATA
1477 010442 020127 014032 cMP %1, $BUFF2-2 ‘DONE ALL OF BUFFER AREA?
1478 0I1044 001370 BNE 1308 :
1479 010450 00000S T30D: RESET
1480 010452 012767 000300 167316 MOV £300,CC :SET PRIORITY &
1481 010460 012700 012034 MOV $BUFF 1, %0 *INITIALIZE TO CLEAR BUFFER
1482 010464 010001 MOV %0, %1 *INITIRLIZE DATA BUFFER POINTER
1483 010466 010077 167546 MOV %0, JADRS2
1484 010472 00S020 CLR 03+ :CLEAR DATA BUFFER
1485 OI0474 020027 014034 CHP %0, $BUFF2
1486 010500 001374 BNE .-b
1487 010502 012777 001776 167532 MOV 1776,3BC2 s INITIALIZE BYTE COUNT
1488 010510 01539; 001776 MOV 81776 %2 s INITIALIZE EXPECTED DATA
1489 010514 01 010546 167472 MOV $T30€,30EV2A  ;INITIALIZE DEVICE 2A INTERRUPT RETURN
1430 10555 81 0552 167470 MOV $T30F, IDEVEB ‘6” TIALIZE DEVICE 28 T.wERRUPT RETURN
1481 0105 15;;; 260f 167506 MOV 852605, 3CR2A  ;DATO-MULTI XFER FROM SC-PRIORITY Y-NPR-BR AFTER OTHER-G
1492 010536 012777 052745 167502 MOV $52745,3CR28  ;DATO-MULTI XFER FROM BC-PRINRITY 7-NPR-BR AFTER OTHER-G
1433 010544 000001 WAIT
1494 01054 000000 T30E: HALT :ERROR, DEVICE 2R SHOULDN’T HAVE INTERRUPTED
1495 (010550 000737 BR 7300
1496 010552 0el102 T30F: CMP vl 72 :WAS DATA TRANSFERRED
1497 010654 001402 BEQ 1306
1498 010556 000000 HALT :ERROR, DATA NOT TRANSFERRED PROPERLY
1499 010560 000662 BR 130
1500 010562 022142 130G: CMP (D+,-(2) : INCREMENT DATR POINTER-DECREMENT EXPECTED DATA
1501 010SeM 020127 014032 CMP %1 88UFF2-2  :DONE ALL OF BUFFER RRER?
1502 010570 001370 BNE T30F 'NO
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1506
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JIIINR
RERL

000005
012767

815608

910077
e
it
001374
81%777

12777
012702
012777
012777

012777
012777
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000200
012034

167412
014034

016034

00200

00200

002000
010704
010706
052743
052743

014032
002000

016032

167174

167416

370
374
167324
167326
1£7336
167342

167
167
b
b

t3i

T31R:
T31B:

T31C:

T31D:

T31E:

=
i
MOV
MOV
CLR
cHP
8NE
MoV
MOV
MOV
MOV
MoV

NO3

00 MULT%Egg;R TRANSFERS, ALTERNATING BETWEEN DEVICES

:eﬂgtgc ] SETTPgIORITY 4 ] cren
%

B HNTHACISE DRrR-BORFER PoTaTer

%0’ anoasx

caﬁrra JADRS2

(0)+ : CLEAR BUFFER

/oéssurra+eouo

#2000, 38C1  INITIALIZE BYTE COUNT 1

:gggg 9gce t INITIRLIZE BYTE COUNT 2

#731A, QDEVIA  ;INITIALIZE FIRST INTERRUPT RETURN

87318 JDEVEA  :INITIALIZE SECOND INTERRUPT RETURN

52743, JCRIA ;DATO-MULTI XFER FAOM BC-PRI 7-NPR-BR AFTER LAST-GO
#52743'3CR2A  :DATO-MULTI XFER FROM BC-PRI 7-NPR-BR AFTER LAST-GO

sWAIT FOR FIRST DEVICE TO INTERRUPT
tWAIT FOR SECOND DEVICE TO INTERRUPT

¥§i¢/a :WAS DATA TRANSFERRED

a1 :ERROR, DEVICE 1 DATR NOT TRANSFERRED PROPERLY

(1)4+,-(2) s INCREMENT DRTA POINTER-DECREMENT EXPECTED DRTR

%1, #BUFF2-2 :DONE ALL OF FIRST BUFFER RREA?

13lB :NO

2000, %2

(D+ : JUST INCREMENT BUFFER POINTER

?gftza :WAS DRTA TRANSFERRED

731 :ERROR, DEVICE 2 DRTA NOT TRANSFERRED PROPERLY
1)+, -(2) : INCREMENT DATA POINTER-DECREMENT EXPECTED DARTA

411séupra+177s ogns ALL OF SECOND BUFFER RREA
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SMAIN, MR(YLL 2T732)
JOS=8.

P11
1539
1593 £107S4  0DOOCS
12a DloEe 8isse
1543 019770 81803?
i 154 010772 010077
| 1545 010776 912777
| 1546 011004 DOS020
1547 011006 02007
1848 011012 0C1374
1849 011014 012777
1550 011022 012777
1551 011030 012702
‘€52 GlI0™ 012777
1583 Q11042 012777
1554 011080 012777
1685 011086 012777
1585 011064 00O0O!
1557 011066 000001
1888 011070 021102
| 1553 011072 0014Ge
1560 011074 000000
| 1861 011076 000726
1562 011100 Oe2l42
1563 011102 020127
1564 011106 001370
, 156§ Q11110 012702
1S6b 011114 005721
1867 Ollile 021102
1568 011120 001400
1869 011122 000000
;€70 011124 000713
1871 0ilise O22lu2
1872 011130 029127
1§73 011134 001370

14-0CT-76 15:48 PAGE 4]

- T31F:  RESEY
00C200 1867012 MOV
012034 MOV

MOV
167230 MOV
014034 167234 MoV
CLR
016034 CMP
SHE
002000 167206 MCV
002000 167212 MOV
002000 MOV
011066 167146 MOV
01137C 167180 MOV
0S2743 167156 MOV
0Se743 167162 MOV
WAIT
T31G: WRIT
ToIH CHP
BEGQ
HALT
BR
T31): CHP
014032 CHP
BNE
002000 MOV
TS7Y
T31K: CMP
BEQ
HALT
BR
. T3IL: CMP
016032 CHP
BNE

BO4

8200,CC :SET PRIORITY 4 )
sBUF L, %0 :INITIALIZE TQ CLEAR BLFFER3
%0, %1 t INITIARLIZE DRTA BUFFER POINTER
%0 JADR3]
sB(FF2, JRDRS2
(0)+ : CLEAR BUFFER
ZUGIBUFF2¢BODU
#2000, 28C! : INITIALIZE BYTE COUNT |
-sggg.agca : INITIRLIZE BYTE COUNT 2
s 7
8T31G,8DEVIB  ;INITIALIZE FIRST INTERRUPT RETURN
8T3]1H SDEV2B ;mxrmu;s SECOND INTERRUPT RETURN
852743, 9CRIB :DATO-MULTI XFER FROM BC-PRI 7-NPR-BR RFTER LAST-GO
852743 9CR2B  ;DATO-MULTI XFER FROM BC-PRI 7-NPR-BR RFTER LRST-GO
‘MAIT FOR FIRST DEVICE TO INTERRUPT
:WGIT FOR SECOND DEVICE TO iNTERRUPT
?3{3”2 :UAS DATA TRANSFERRED
T3 :ERROR, DEVICE 1 DATA NOT TRANSFERRED PROPERLY
(13+.-(2) : INCREMENT DRTA POINTER-DECREMENT EXPECTED DATA
%) sBUFF2-2 :DOME RLL OF FIRST BUFFER AREA?
T31H :NO
82000, %2
(1)+ - JUST INCREMENT BUFFER POINTER
%{ L72 'WAS DATA TRANSFERRED
i :ERROR, DEVICE 2 DATR NOT TRANSFERRED PROPERLY
(13+.-(2) - INCREMENT DATA POINTER-DECREMENT EXPECTED DATA
¥§i;éurra+177s ;ggns ARLL OF SECOND BUFFER RREA
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;FRCYOR}TTEST PROGRAM

RESET
000340 166630 MOV aqn cc :SET PRIORITY 7
OlI442 167334 MOV uaoe(un 510
000240 167330 MOV
011546 167324 MOV 3505019 514
000340 167320 MOV 516
0115684 167314 MOV oanaoan 520
000300 167310 MOV 0,522
011674 167304 MOV oaozﬁaa 524
000200 167300 MOV 8200, 526
000602 166774 MOV 82, 28C1 sBUS TESTER 1
011542 166764 MOV - mécm JADRS1  ;DEVICE 1 TRPES KORD IN RECIA
000274 CLR . *AND MULTIPLIES IT BY TWO
D00266 CLR ssumn
000266 CLR EXPIA
D4S451 166746 MOV g45451,3CRIA  ;DEVICE 1-m-nnnp-nmo-pmonm 5-DELAY | MSEC
000270 CLR CNT1B1 ;DEVICE 2 xmsmwp S, A COUNT IS KEPT
000266 CLR CNT1B2. 2OF NUMBER OF TIMES
000173 166732 MOV 8173, 3CR18 ;oevxce 2-PRIORITY7-DELAY 100 USEC
000200 166732 MOV 8200 28C2 :BUS TESTER 2
014034 166722 MOV 88UFF 2, BADRS2
014034 MOV 88UFF2,DEVEB3  ;SET UP ew-'rsn
177600 0O0476 MOV 8-200,0E :50_IT LOOKS LIKE
000472 DOQMEE STSA: MOV DEV28d, SDEV2B3 .xmsnmp SERVICE ROUTINE
000460 ADD 82,0 *HAS ALRERDY RUN
000002 (0004SY ADD 82, DEV2BY THIS IS NECESSRRY FOR
BNE ST4A *DEVICE 3
000444 CLR JDEVeR3
CLR DEVZ2BS
000511 166650 MOV 8511, 3CR2A :DEVICE 3-NPR-DATI-PRIORITY &-DELAY ! MSEC
012613 166644 MOV 812613, 8CR2B  ;DEVICE 4-NPR-DATO-PRIORITY 4-DELAY 50 USEC
000340 166386 BIC 8340, CC
CLR %0
INC %0
8NE =)
000042 MOV du42, %0
BEQ $DOAGN
RESET
SENDAD: JSR %7, (%0}
NOP
NOP
uop
167336 SDOAGN: START
-DEVICE ons nm-onnp-omo-momw 5-DELAY 1 MSEC
166564 BDEVIR: T aCR1 TEST FOR BUSY
BPL .+q
HALT -BJSY NOT DOWN
000064 0OD0EY ggg Rggm.sxm 2 TRANSFER DONE CORRECTLY?
HALT , .onnp-nmo ERROR
000050 INC SENDIR :NEW DARTA

- ® - - o
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D8RB. P11
1630 011470 016767 000044 00OQHY MUV SENDIR,REC1A
1631 011476 016767 000036 0000M0 MOV SENDIR EXPIA  ;SET UP DATA
1632 011504 00b367 000034 ASL sxpxn :EXPECTED BACK
1633 011510 01277 000002 166512 MOV :SET UP BYTE COUNT
1634 O0I1E16 012777 OllS42 166502 MOV .ntcxn 3RDRS 1
1635 011524 005077 166502 CLR JCR
1636 011530 012777 ONG4S1 166479 NOV 045451 JCRIA
1637 01153 000002 RTI
1638 01iS40 000000 CEND1A: © sSENT
1633 011842 0C0000 RECIA: 0 :RECEIVED
011544 0000GO EXPIR: 0 :EXPECTED

[ 2]
o
4
O

- - _— e - e —
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000006
000004

166454

166444

166422
Bi4234
000042

000030
166370

000S11
166356
166346
000122
014034

00006M

000042
4034

166234
812613

000046
1664CH

: DEVICE TWO-PRIORITY 7-DELAY 100 USEC

BOEVIB: INC CNT18! :DOUBLE WORD COUNTS OF
nog CNT1B2 NUMBER OF INTERRUPTS

CNTIBl: O

CNT1BZ: 0

;DEVICE THREE-NPR-DRTI-PRIORITY &-DELAY 1 MSEC

BDEV2RA: gg{ agﬁan :TEST FOR BUSY DOWN
HALT :BUSY NOT DOWN
CLR 3CR2R
ST oevaas
E%? :RETURN IF DEV 4 BEING SERVICED
MOV JDATAR2, DEV2R2  :FIND OUT WHERE DATA
ADD sB8UFF 24200, DEVaRe sno D HAVE COME FROM
SES agev aohma “AND CHECLK I
HALT :DATI FAILURE
NEG JDEVRA2 :SET UP FOR DEVICE 4
CHP dDATA2, 8-2
BEQ DEV2A BRANCH IF 4 DONE
8PL DEV2AY :BRANCH IF 4 IS WAITING TO BE SERVICED
MOV 8511, 3CR2R :RESTART 3
DEV2RY: RTI 70 MAINLINE
DEV2R3: CLR JCR2R TURN OFF 4
BR DEV2B! :SERVICE 4
DEV2R2: 0
-DEVICE 4-NPR-DATO-PRIORITY 4-DELAY=50 USEC
BDEV2B: ggl aggas -TEST FOR BUSY DOWN
HALT :BUSY NOT DOMWN
DEV2BL: COM DEV28S :FLAG FOR DEVICE 3
MOV sBUFF2, DEVEB3  :CHECK COMPLETE
MOV 8200, DEV2BY :COUNT PATTERN
DEV2B2: ggg aoevésa DEV2BY4
HALT :DATA ERROR
NEG : CHANGE DATA
?o oa oexsgg‘
Be  OFuds
CLR SDEVeB3
MOV 8200, 98C2 :SET UP DEVICE AGAIN
MOV sgu#gcaaoasa
MOV 8511, )R2A :RESTART DEVICE 3
CLR 3CR28
MOV 812613, 3CR28
CLR DEV2BS
RTI
DEV2B3: 0
DEVeBY: O
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1697 012032 000000 DEVEBS: 0
1698 012034 000000 LRST: O
1639 000001 JENC
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RORS1

RDRS2

8

MRCYL1 27(7

000226

000240

011560
011562
000232

000234

000244

000246
B
000204
000210
000214
011672

0l1beH
0llbbe
000220

011704

CRO

) I¥N-0CT-76 IS:
gg RE}ERENCE ?RBLE
28Se 849+
988» 1013+#
1459%  1509#
290s BS4#
1003  1026%
1483% 1S10#%
cBbs B32x
930 101]1%
121l% 1232%
e9ls B837#%
1775 1024%
le 3% 1273%
158} 1623
1583 1643
1585 16528
1587 16748
2958 1208
1457 1481
29%s 1209
1332 1344
1477 1485
660 1678
2988 304#
fYox 714%
1266% |2BB#*
1595% 1643
1596% 1644
2878 3lo#
SOO#* S07#
79k 764#
13808  1467%
2888 317%
SO1# SO8#*
T47% 769%
2928 322%
S02% SO9+#
752% 7T74%
1423%  [491+#
2938 327%
S03+# S10#
758% 779%
ct4s 806%
2898 B8lix
1659 1661
2768 S84#
720# 741
2784 38]1#
725#% 746%
c80s 382#
730% 751#%
1659%  1660%
1666 16708
1667 16698
828 383#%
735#% 757%
1671 16778

48 PAGE Y47
-= USER SYM

850
104S#*
1644 %

855
1058%
1545+

893
1021
1295%

898

1035
1334#

80LS

860%
1078y
1590#*

865*
1093#
1599+

904 %
1043%
1298

909%
10S6#
1337

1247
1542
1230
1363
1510

Yoy
q977%
1390%

333#
G2S#
qyS#
1594#

Cob#*
1235%
343#%
G27#%
960%
1608#%

c2Bx
1276%
817%
B822o*

402
784#

789%
4OS#

1664¥

YO4#
799+

861
1114#
1634#

GO4

B71%
1149+

881+
1163#

Q5%
1075
1317

1090*
1356

1e89

1251
1387
1528

Yyox
1042
1433%

354#
S4o*
1014#
1635#%

C43#
140] #

SHY#*
1027%
1655+

S4YS#
1444 #

838%
Yob#
1379
43S#

W4 3%
1422

Yoo
14438

g73#
1181%

B83#
1192%

q17%
1087
1377%

Q27%
1103
1420%

875
1207%

885
1249%
919
1111#%
1398%
29

1126%
1441 %

. 1327
1271

1408
1545

Y67%
1110%
1480#%

Q4%
1228#

957%
1269%

Q43*
1123
146 3%

SSB#
1139
1487%

1347

1283
1418
1547

49B*
1146%
1506%

YoBx
b20*
1115%

H36#
baS#
1597%
Yy
630#
1130#%

4S3%
b35S#
1609
1076%
1091 %
S98#
b03*

608#

613

Q46
1291%
961
1329%
948
1147%
1S514*
963
1161%
1515

1371

1293

1563
S23#

1179%
1541 *

468%
649
11S0#

469%
bS5#

470%
b60#*
1164#%
471
1670+
1086#%
1102%
bi19%

ba4#

b3y

3S2%
1310%

7%
1349#%

95y
1158
1549%

969
1172
1550%

1392
1308
1439
1572
SY40*

1204%
1580*

Y75%
b71%
1183#%

Y476
676#%

Y774
681#
1194%

Y78%
686#*

1112%
1127%

b4B*
6S4#
659*

bb4#

q78%
1373%

993
1416%

G79%
1180%
1589%

1191%
1598+

1414

1312
1451
1599

Se3#*
1224%
1610%

Y82%
692
1214+

4B83*
B697%

Y84 *
703#
1256#

48S#
708%
1691%
1122%
1138%
670%
b675#

680%

9e2
1394#

997
1437%

384

1184
1633+

1688+#

1435
1324
1461
1600

S92
1246#%

489#
721%
1297%

490
726#

Y91*
731%
1336%
492
736%
1692+
1167
691
596

702%

707
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DB8AB.PI11
DEVeBe O0ll7eM
8%V283 12026
veBy 012030
DEvesS 012032
1R 0GC206
DS1B 000212
DS2R 000216
0Ses 000ce2
EXPIR Dl1544
LAST 012034
NOP =
RECIA D1154¢
SENDIAR 011540
STACK = 000776
START 001000
STSAR 011332
SWREG = 177570
10 001034
T0A 001056
708 001100
T0C 001122
T1 001144
T1R 001162
T18 001200
T1€ 001216
T10 004546
T10A 004564
Ti1 004602
T11A 0046
T1e 004646
T12R 004654
T128 (000 Y4
T12C 004700
112D 004706
Ti2¢ 004726
T13 004732
T134 004750
Ti4 004766
T14A 00S010
118 00S032
T15A 00S040
1158 00S060
T18C 00S06M
715D 00S072
T1SE p0Slle
116 00s120
T16AR 00S152
TIBRL DOSINY
1168 005172
T16C 00s2l0
716D 00SeM
T16D1 005226
T16E 00S2sSY
117 005272
T1764 00S3e4

-
—
~
p o)
[l
g
o

CROS

RE&

4-0CT-
ERENCE

16808
1600*
1601%
1607#
7’78
798

"SealE’

1686
1602%
1602
1656

48 PAGE 48
-- USER SYM

1603*
1604#

908
913
922

BOLS

1606%
1679¢%

Y61

1678%
1680
16978
B4 3+
644
BuSH
b4b*
16408

1634
16384
562

HO4

1680
1685+

715
716%

717%
718%

16394
)

l
1

b4l

BB3x  1684»
6364

713

1687%

1370

16958

1391

1413

1434
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08RB.P11 CROSS REFERENCE TARBLE ~-- USER SYMBOLS

1178 00S34u4 985 988s

T17C onE 364 993s 1002

T170 00510 997% 998

T1701  0OSM02 93¢ 1006

Ti7t D0SH30 1000 1003#

118 0OSNS0 1010s 1019

T18R 00S470 10138 1022

1188 00SSee 1017 1020w

T18C 00SS34 10248 1033

1180 D0SS4E 10268 1036

TIBDAT 00S614 1013 1016 1026 1030 1039
T18E 00S600 1031 10344
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