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1.

3.

5.

ABSTRACT

- -

DPV IS AN IOMOD THAT EXERCISES UP TO SIX CONSECUTIVELY

ADDRESSED SYNCHRONOUS LINE INTERFACES (DPV1ii) BY TRANSMITTING A
STANDARD BINARY COUNT PATTERN IN EITHER INTERNAL OR EXTERNAL
LOOPBACK., THE USER MAY ALSO SELECT EITHER BIT OGRIENTED PROTOCOL
(BOP) OR BYTE QORIENTED PROTOCOL (BCP)}. THE RECEIVED DATA IS
COMPARED WITH THE TRANSMITTED DATA AND ANY ERRORS

ARE REPORTED VIA THE CONSOLE TTY. ALL AVAILABLE INTERFACES

{UP TO 6) ARE ACTIVATED AND RUNNING SIMULTANEOUSLY,

{NOTES THIS MODULE IS A MODIFICATION OF CXDPBB WHICH IS THE
DEC/X11 MODULE FOR THE DUP11).

REQUIREMENTS

HARDWARE: DPV11 SYNCHRONOUS INTERFACE
STORAGE:: THE DPV REQUIRES:
1. DECIMAL wORDS: 604
2. OCTAL WORDS: 1134
3. OCTAL BYTES: 2270

PASS DEFINITION

ONE PASS OF THE DPV MODULE CONSISTS OF TRANSMITTING AND RECEIVING
14,400 8=BIT CHARACTERS (TOTAL) PER ACTIVE DEVICE,

EXECUTION TIME

ONE DPV RUNNING ALONE ON A LSI 11/23 PROCESSOR TAKES APPROXIMATELY
1 MINUTE TO COMPLETE ONE PASS, THIS TIME INCREASES SLIGHTLY
AS MORE DEVICES ARE ADDED.

CONFIGURATION PARAMETERS

T L L LT T T TP

DEFAULT PARAMETERS:

DEVADR: 000001, VECTOR:00%, BR1:S, BR2:5, DEVCNT:1
THE DEVICE IS TESTED IN SDLC MOOE AS A SECUNDARY STATION,
WiTH A HARDWARE BCC CHECK USING THE CRC/CCITT POLYNOMIAL,

REQUIRED PARAMETERS: THE CSR AND VECTOR MUST BE SET UP BY THE USER.

DEVICE/OPTION SETUP

SRt
BIT 0 = ¢ BIT ORIENTED PRGTOCOL
BIT 0 = § BYTE ORIENTED PROTOCOL
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BIT 1 = 0 INTERNAL LOOPBACK (MAINTENANCE MODE)
BIT i1 = | EXTERNAL LOOPBACK (ONBOARD CONNECTOR = H3260 R§5423)
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7.

MODULE ﬁPERATIDN

TEST SEQUENCE:

A, TEST UP TO 6 PUSSIBLE DEVICES FOR SELECTION
B, STORE THE NO. OF DEVICES TO BE TESTED AND SET UP THE
VECTORS AND PRIORITIES FOR THESE DEVICES
Cs LOAD ALL REGISTERS=«SET UP IN USER DEFINED MODE,TURN RECEIVER
AND TRANSMITTER ON, AND INTERRUPT ENABLES FOR ALL ACIIVE DEVICES.
ENABLE SELECTED DEVICES,
D. TRANSMITTER INTERRUPT SERVICE:
1.) TEST FOR FALSE INTERRUPT (READY (0)); REPOKT ERRQORS
2.) OUTPUT NEXT CHARACTER TO THE DEVICE
3.) RETURN TO MONITOR TO WAIT FOR RECEIVER INTERRUPT,
E. RECEIVER INTERRUPT SERVICE:
1.) TEST FOR FALSE INTERRUPT (DONE (0)); REPORT ERRORS
2.) CHECK FOR DATAR FRROR; REPORT ERRORS
3,) IF LAST CHARACTER, CHECK FOR BCC ERROR,
4.) RETURN TO MONITOR TO WAIT FOR TRANSMITTER INTERRUPT
F. REPEAT D AND E UNTIL ALL DEVICES HAVE BEEN PROCESSED,
G, TURN OFF ALL ACTIVE DEVICES AND DECREMENT ITERATION COUNT.
IF NOT O,RESTART AT B,
H. SIGNAL END PASS.

OPERATION OPTIONS

A. LOCATION DVID1 (DPV 14) MAY BE CHANGED TO SELECT ANY COM=
BINATION OF DEVICES BITO=DEVO, S8IT1=DEV1 .....BITSZDEVS,

NOTE: IF DVIDi IS INITIALLY O DPV wILL BE DROPPED FROM TEST.

NON STANDARD PRINTOUTS

NONE: ALL PRINTOUTS HAVE STANDARD FORMATS AS DESCRIBED IN THE
DEC/X11 DOCUMENT,

SEQ



DPVA DEC/X11 SYSTEM EXERCISER M MACRC V03,01 17-JUN~80 10:22:39 PAGE 4 SEQ 5
DEC/X11-1 SYSTEM EXERCISER MACRO DEFINITION MODULE
8

9 000000 10M0D <DPVA >,1,1,5,5,0,14,70
000000 MODULE 140000,DPVA ,1,1,5,5,0,14,70
-TITLE DPVA DEC/X11 SYSTEM EXERCISER MODULE
H DDXCOM VERSION 6 23=MAY=78
oL1ST BIN
IREERIEBRESINRIRRRNSREETANRERRERRDDRRN IR R R EARARRBEFARRRR R AR ERREBERNRE
000000 BEGIN:
000000 104 120 126  MODNAM: .ASCII /DPVA / ;MODULE NAME,
000003 101 040
000005 000 XFLAG: ,BYTE OPEN JUSED TO KEEP TRACK OF WBUFF USAGE
000006 0000014 ADDR13 140 11ST DEVICE ADDR.
000010 000001 VECTOR: 140 $1ST DEVICE VECTOR,
000012 240 BR1: BYTE PRTYS+0 #1ST BR LEVEL,
000013 240 BR2: +«BYTE PRTY5+0 #2ND BR LEVEL.
000014 000001 DVID1: O+t JDEVICE INDICATOR 1,
000016 000000 SR1: OPEN JSWITCH REGISTER 1t
000020 000000 SR2: OPEN #SWITCH REGISTER 2
000022 000000 SR3: OPEN 3SWITCH REG1STER 3
000024 000000 SR4: OPEN JSWITCH REGISTER 4
FEREEEREEREEEREBRRERRRBRRRRNREBFREREN NSNS ESRRKRREARNEEES RSB SR RARRRNERR
000026 140000 STAT: 140000 FSTATUS wORD.
000030 000244°" INIT: START $MODULE START ADDR,
000032 000224° SPOINT: MUDSP iMODULE STACK POINTER,
000034 000000 PASCNT: © }PASS COUNTER,
000036 000014 ICONT: 14 % OF ITERATIONS PER PASS=14
000040 000000 ICOUNT: 0 #LOC TO COUNT ITERATIONS
000042 000000 SOFCNT: 0 ;LOC TO SAVE TOTAL SOFT ERRORS
000044 000000 HRDCNT: 0 ;LOC TO SAVE TOTAL HARD ERRORS
000046 000000 SOFPAS: © $LOC TO SAVE SOFT ERRORS PER PASS
000050 000000 HRDPAS: 0 JLOC TO SAVE HARD ERRORS PER PASS
000052 000000 SYSCNT: 0 3% OF SYS ERRORS ACCUMULATED
000054 000000 RANNUM: 0 $}HOLDS RANDOM ¥ WHEN RAND MACRO IS CALLED
000056 CONFIG: SRESERVED FOR MONITOR USE
000056 000000 RES13 0 JRESERVED FOR MONITOR USE
000060 000000 RES2: o] SJRESERVED FOR MONITOR USE
000062 000000 SVRO: OPEN $LOC TO SAVE RO,
000064 000000 SVR1: OPEN $LOC TO SAVE R1,
000066 000000 SVR2: OPEN $LOC TO SAVE R2,
000070 0000C0O SVR3: OPEN 3LOC TO SAVE R3,
000072 000000 SVR4: OPEN sLOC TO SAVE R4,
000074 000000 SVYRS5: OPEN ;LOC TO SAVE RS,
000076 000000 SVR63 UPEN JLOC TO SAVE Ré6.
000100 000000 CSRA: OPEN ADDR OF CURRENT CSR.
000102 SBADR} $ADDR OF GOOD DATA, OR
000102 000000 ACSR3 OPEN 3CONTENTS OF CSR,
000104 WASADR: $ADDR OF BAD DATA, OR
000104 000000 ASTAT: OPEN FSTATUS REG CONTENTS.
000106 ERRTYP: $TYPE OF ERROR
000106 000000 ASB: OPEN JEXPECTED DATA,
000110 000000 ARAS: OPEN }ACTUAL DATA,
000112 000330 RSTRT: RESTRT $RESTART ADDRESS AFTER END OF PASS
000114 000000 WDTO: UPEN JWORDS TO MEMORY PER ITERATION
000116 000000 WDFR: OPEN $WORDS FROM MEMORY PER ITERATION
000120 000000 INTR: OPEN 3% OF INTERRUPTS PER ITERATION
000122 000070 IDNUM: 70 #MODULE IDENTIFICATION NUMBER=70
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000040 +REPT SPSIz $MODULE STACK STARTS HERE.
«NLIST
«WORD 0
+LIST
+ENDR
000224 MODSP:

FEEEREBIREFEFFBRERFRFRRIRREAFRFATRRF RS F R RS AR SN RRER R RS U KR K RRRSERRRRE
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1
2 }BIT DEFINITIONS
3 100000 BIT15= 100000
4 040000 BIT14% 40000
S 020000 BIT13= 20000
L) 010000 BIT12= 10000
7 004000 BITi1= 4000
8 002000 BIT10= 2000 -
9 001000 BIT9= 1000
10 000400 BITE8= 400
11 000200 BIT7= 200
12 000100 BIT6= 100
13 000040 BITS= 40
14 000020 BIT4= 20
15 000010 BIT3= 10
16 000004 BIT2= 4
17 000002 BIT1= 2
18 000001 BITO= 1
19
20
21 JCONTROL AND STATUS REGISTER DEFINITIONS
22 : -
23 3RXCSR = RECEIVER CONTROL AND STATUS (16XXX0)
24 ¢RDSR = RECEIVER DATA AND STATUS (16XXX2) READ ONLY
25 $PCSAR = PARAMETER CONTROL SYNC/ADDRESS (16XXX2) WRITE ONLY
26 }TXCSR = THRANSMITTER CONTROL AND STATUS (16XXX4)
27 3TDSR = TRANSMITTER DATA AND STATUS (16XXX6)
28 000000 RXCSR= ¢ }RECEIVER CUNTROL AND STATUS REG
29 000002 RDSR= 2 JRECEIVER DATA BUFFER REGISTER
30 000002 PCSAR=s 2 3PARAMETER CONTROL SYNC/ADDRESS
31 000004 TXCSR= 4 3TRANSMITTER CONTROL AND STATUS REGISTER
32 000006 TDSR= 6 s TRANSMITTER DATA BUFFER REGISTER
33
34
35 JRXCSk BIT DEFINITLOKS
36 004000 RXACT= BIT1 JRECEIVER ACTIVE
37 002000 RXSTAT= B1T10 JRECEIVER STATUS AVAILABLE
38 000100 RXIE= BITé JRECEIVE INTERRUPT ENABLE
39 000020 RXEN= BIT¢ JRECEIVER ENABLE
40 000004 RTS= BiT2 sREQUEST TO SEND v
41
42 $RDSR BIT DEFINITIONS
43 100000 ERR= BIT1S JRECEIVER ERROR
44 004000 ROVER= BITi1 JRECEIVER OVERRUN
45 002000 RABORT= BIT10 JRECEIVER ABORT
46 00i00C REOM= BITY SRECEXVE END QF MESSAGE
47 000400 RSOM= BITH JRECEIVE START OF MESSAGE
48
49 JPCSAR BIT DEFINITIONS
50 040000 BCP= BIT14 $PROTOCOL SELECTION. SET = BCP, CLEAR = BOP,
S1 010000 SECADR= BIT12 3 SECONDARY ADDRESS,
52 001400 CRC16= B1T8!BITY JCRCL6
53
54 JTXCSR BIT DEFINITIONS
55 000100 TXIE= BITe JTRANSMITTER INTERRUPT ENABLE
56 000020 TXEN= B1T4 JTRANSMITTER ENABLE
57 000010 MAINT= BIT3 JMAINTENANCE MODE
.
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58 000004 TBE= BIT2 }TRANSMIT BUFFER EMPTY
59 000002 TXACT= BIT1 3 TRANSMITTER ACTIVE
00 000001 RESET= B170 +DOPV RESET
61
62 $TDSR BIT DEFINITIONS
63 100000 TERR= BIT1S 3 TRANSMIT DATA LATE ERROR
64 002000 TABORT= BIT10 $TRANSMIT ABORT
65 001000 TEOM= BI1T9 3 TRANSMIT END OF MESSAGE
66 000400 TSOM= BITB ?TRANSMIT START OF MESSAGE
67
68 JMISCELLANEQGUS STORAGE
69 000224 000000 N.DPVSt OPEN 1 SOFTWARE MEMORY
70 000226 000000 TOTAL: OPEN 3STORAGE FOR DAIA CHECK —
71 000230 000000 COUNT: OPEN 3 ITERATION COUNT
72 000232 000000 RXBF: OPEN }REC BUFFER ADRS STORAGE
73 000234 000000 SAVBF: OQPEN JREC ISR TEMPORARY STORAGE
74 000236 000000 SELECT: OPEN $SOFTWARE PUINTER TO ACTIVE DEVICES
75
76 000240 000000 MODE: «WORD o JPROTOCUL MODE (0 = BOP, 1= BCP)
77 000242 000000 LOOP: «WORD 0 $LOOPBACK FLAG (0 = MAINTENANCE, 1 = EXTERNAL)
78
79
80 «MACRO SPUSH §A,58B,8C,$D,8E,8F
81 +IIF NB <$A>, MOV $A,-(SP) $SAVE 'SA ON THE STACK
42 +IIF NB <sB>, MOV $§B,~(SP) }SAVE '$B ON THE STACK
83 JIIF NB <sC>, MOV §C,=(SP) }SAVE 'sC ON THE STACK
84 +I1IF NB <sD>, MOV $0,=(SP) $SAVE '$D ON THE STACK
85 «1IF NB <SE>, MOV $E,~(SP) 3SAVE 'S$E ON THE STACK
86 +IIF NB <st>, MoV $F,=(SP) 7SAVE 'S$F ON THE STACK
87 +ENDM SPUSH
88 +MACRO sPOP 8A,$8B,8C,sD, $E,SF
89 +IIF NB <8A>, MOV (SP)+,SA JPOP STACK TO ‘SA
90 +IIF NB <$Sb>, MUV (SP)+,8B sPOP STACK TO *sB
91 +I1IF NB <sC>, MOV (S5P)+,8sC JPOP STACK TO *'sC
92 +IIF NB <$D>, MOV (SP)+,s$D ;POP STACK TO 'sD
93 «1IF NB <SE>, MOV {SP)+,SE }POP STACK TD 'SE
94 +IIF NB <sF>, MOV (SP)+,$F }POP STACK TO ‘'S$F
95 +ENDM SPOP
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000244
000244
000252
000254
000260
000262
000262
000270
000270
000276
000300

000304
000306
000306
000314
000314
000322
000324
000324

000330
000330
000336
000340
000344
000346
000352
000356
000362
000366
000374
000374
000376
000400
000402
000406
000406
000412
000416
000420
000420
000424
000426
000434
000440
000444
000450
000454
000462
000466
000472
000476

032767
001003
005067
000403

012767

032767
001003
005067

000403
012767

016767
001002

104410

032767
001372
01670%
001767
005067
016702
016700
012703
012767

006201
103410
001437
062703

062702

062700
000766

005267
010312
116762
010063
005063
062703
010362
116762
010063
005063
062703
000743

200001
177760

000001
000002
177736

000001
177474

000000

177700
177672

177652
177432
177424
001752!
002172

000024

000010
000010

177600

177360
000004
000010
000012
000004
177333
000004
000010
000012

177544

177150
177520

1771726
177714

177700

1717636

000002

000006

START:

183
282

DROP:

RESTRT:

183

283

3s:

SEQ 9

$BEGIN TESTING FOR THE DPV=-11

BIT #BITO,SR1
BNE 18

CLR MODE

BR 28

MOV #1,M00E
BIT #BIT1,SR1
BNE 3s

CLR Loop

BR 4s

MOV *1,L00P
MOV DV1D1,SELECT
BNE RESTRT
END$,BEGIN

FWHAT PROTOCOL?
$IF SET, BCP
$FLAG THAT BOP MODE REQUESTED.

$FLAG THAT BCP MODE REQUESTED.

JWHAT LOOPBACK
1IF SET, EXTERNAL LOOPBACK,

}FLAG THAT MAINTENANCE MODE (INTERNAL

$LOOPBACK) REQUESTED.

JFLAG THAT EXTERNAL LOOPBACK REQUESTED.

JGET ACTIVE DEVICES
#BR IF ANY ARE SELECTED

? 7 INCORRECT NUMBER OF DPVi1'S

3SETUP VECTURS FOR ACTIVE DEVICES

BIT
BNE
MOV
BEQ
CLR
MoV
MOV
MOV
MOV

ASR
BCS
BEQ
ADD

ADD
ADD
BR

INC
MoV
MOVB
MOV
CLR
ADD
MOV
MOVB
MOV
CLR
ADD
BR
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58
59
60

000500
000500
000506
000514
000522
000526
000532
000536
000536
000542
000544
000546
000552
000556
000556
000562
000564

000566
000566
000572
000576
000576
000600
000602
000604
000610
000612
000612
000616
000622
000624
000624
000630
000636
000642
000642
000644
000646
000650
000650
000654
000656
000656
000662

000664
000664

000670
000670
000670

016767
016767
016767
006367
012700
012703

012723
005300
001374
012700
012703

012723
005300
001374

016700
016701

006201
103404
001410
062700
000772

004767
062700
000765

016708
016767
016700
006201
103404
001406

062700
000772

004767
000772

012705

104407

177520
177512
177504
177372
000006
002156*
000135
000006
002172'

000135

177214

177440

000010

001024
000010

177406
177370
177144

000010

003052

020000

000000*

177412
177400
177374

177370

SETUP1:

18:

253

SETUP2:

182

283

ACTIV:

283

WAIT:

SCAN:
18:

#°C<77>,SELECT
DROP

SELECT,R}

DROP

N.DPVS
VECTOR,R2
ADDR,RO
#LNKTAB,R3
#RXBFO,RXBF

R1
3s
SETUP1
#24,R3

#10,R2
#10,R0
18

N.DPVS
R3,(R2)
BR1,2(R2)
RO, 4(R3)
10(R3)
$12,R3
R3,4(R2)
BR2,6(R2)
RO, 4(R3)
10(R3)
#12,R3

2s

JSET UP BUFFERS

MOV
MOV
MOV
ASL
MOV
MOV

MOV
DEC
BNE
MOV
MOV

MOV
DEC
BNE

N.DPVS,1NTR
N.DPVS,WDTD
N.DPVS,WDFR
INTR

#6,R0
$TXBFO,R3

#135,(R3)+
RO

1s

#6,R0
#RXBFO,R3
#135,(R3)+
RO

28

FMAKE SURE NO MORE THAN 6 SELECTED,
JINVALID=NO MORE THAN 6 DEVICES!!
IGET IMAGE OF RUNNING DEVICES

$3BR 1F ALL DPV'S DRUPPED

JICLEAR THE # OF DPV'S (SOFTWARE)
$GET INITIAL VECTOR

3GET INITIAL ADDRESS

SET ISR POINTER

$SET UP BUFFER POINTERS

JACTIVE?

3BR IF YES

$BR IF DONE

JPOP ISR PUINTER

SNEXT DEVICE VECTOR
}NEXT ODEVICE CSR
$CONTINUE

tUPDATE THE # TO RUN
$LOAD ISR POINTER (RECEIVER)
;LOAD PRIORITY

3LOAD CSR POINTER
JCLR REC BYTE COUNT
JUPDATE POINTER

3LOAD TRANSMITTER ISR
3JLOAD PRIGRITY

3LOAD CSR POINTER
3CLEAR TX BYTE COUNT
INEXT 1SR POINTER
JCUNTINUE

SEQ

3SET # OF INTERRUPTS
3SET & OF WORDS TO MEM
3SET # OF WORDS FROM MEM
3DOUBLE INTERRUPTS

JLOAD BUFFER SIZE

$LOAD BUFFER START

$JFIRST CHARACTER TO TRANSMIT.
3LOAD UNTIL DONE,

$BR IF MORE TO GO

$LOAD BUFFER SIZE

$LOAD START ADDRESS

$FIRST CHARACTER TO RECEIVE,
3LOAD BUFFER UNTIL DONE,
IBR IF MORE TO GO

JPRELIMINARY DEVICE SETUP

MOV
MOV

ASR
8CS
BEQ
ADD
B8R

JSR
ADD
BR

MoV
MOV
MOV

ASR
BCS
BEG

ADD
BR

JSR
BR

ADDR, RO
SELECT,RY

R1

28
ACTIV
#10,R0
1s

PC,PRELIM
#10,R0
1s

SELECT,R1
N.DPVS,TOTAL
ADDR, RO

R1
3s
WALT

#10,R0
18

PC,READY
2%

JLOAD FIRST CSR
JSET UP TO GET ACTIVE DEVICES

JGET AN ACTIVE

JONE

3BR IF DONE

JUPDATE FOR THE NEXT ONE
JCONTINUE

$1GO DU THE DEVICE SETUP
$UPDATE FOR THE NEXT ONE
JCONTINUE

3GET THE ACTIVE DPV'S
3SET UP FOR DATA CHECK
JGET FIRST CSR

$GET AN ACTIVE ONE
JBR 1F ACTIVE
3BR IF DONE

JUPDATE CSR
JCONTINUE

JTURN ON DEVICE
31CONTINUE

JDELAY AND SCAN FOR FINISH ROUTINE

MOV

#20000,RS

BREAKS ,BEGIN

3JSET UP FOR A LONG DELAY
JAPPROX 30 SECONDS ON A LSI 11/23
1APPROX 60 SECONDS ON A LSI 11/2

#TEMPORARY RETURN TO MONITOR....

10
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115
116
117
118
119

120
121
122
123
124
125
126
127
128
129

000674
000700
000704

000706

000712
000712
000716
000716
000720
000722
000730
000734
000734
000736

104407
005767
001004

104413

000167

005305
001363
104403
104410

002222*
177777

000000
177322

000000’

177412

000000
000000

28
3s:

000734"

HUNG?

SEQ 11

;THEN CONTINUE AT NEXT INSTRUCTION,

#ASCI1 MESSAGE CALL WITH COMMON HEADER

BREAKS ,BEGIN

8T TOTAL 3GET THE & OF ACTIVE DPVS

BNE 3s ?BR IF MORE TO GO

s wweemcsencsmsoman

joe- -

ENDITS,BEGIN $}SIGNAL END OF ITERATION,
JMONITOR SHALL TEST END OF PASS

JMP RESTRT JRESTART PROGRAM

DEC RS 3STALL FOR ALL DPV'S TO FINISH

BNE 3BR IF DELAY NOT ZERUL

MSGNS , BEGIN, HUNG

ENDS ,BEGIN 33DROP THE MODULE

MHUNG $POINTER TO ASCII MESSAGE

-1 $TERMINATOR
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[WE SR

CDNO D>

10
12

000740
000740
000742
000744
000746
000750
000756
000760
000704
000770
000776
001004
001006
001010

001012

001020
001020

001026

001034
001040
001040
001042
001046
001050

001056
001060
001060
001064
001066

003072
001074
001102
001110
001110
001112
001114
001116

010046
010146
012500
012501
032760
001430
010067
011067
016067
012760
012601
012600
012605

000004

012767
104406
000167

005215
022715
001004
052760

000414

011160
105211
022715

001006
052760
042760

012601
012600
012605
000002

100000
177114
177112

000006
000001

000000

000041
000000°

177630

000001
000400

000006
002261

001000
000100

TXISR:
000006
177106
000004
001020

183
177060
000000

282
000006

3s:s
000006
000004

48;

SEQ 12

TRANSMITTER INTERRUPT SERVICE ROUTINE

MOV RO,=(SP) $SAVE RO ON THE STACK

MOV R1,=(SP) JSAVE Ri DN THE STACK

MOV (R5)+,RO 3GET DEVICE CSR AND POP OFFSET TO RS
mov (k5)+,R1 JGET DATA ADDRESS AND LEAVE R53COUNT ADDRESS
BIT #TERR, TUSR(RO) :DATA LATE ERROR?

BEQ 23 :BR IF NO

MOV RO,CSRA s ADDRESS OF RXCSR FOR TYPEOUT

MoV (RO) ,ACSR JCONTENTS OF RXCSR FOR TYPEDUT

MOV TDSKR(RO),ASTAT $CONTENTS OF TDSR FOR TYPEQUT

MOV #KESET,TXCSR(RO) JTURN OFF THE DEVICE

MOV (SP)+,R1 JPOP STACK TO Rt

MOV (SP)+,R0 $POP STACK TO RO

MOV (SP)+,R5 $POP STACK TO RS

I mecscccan

PIRQS,BEGIN,1$ 3 QUEUE UP TO CONTINUE AT 1$ AND RTI

jemesmscoscccnncnsen

MOV

#41,ERRTYP

$XMITTER DATA LATE

JEFFRFERRRESRSEERRNRRAFENS SRR INERRE R NG RIRE S SIS BRSSREESRRRRER

SOFERS,BEGIN,NULL
FESEERRESRAFERBRNERNRERFRERREF AR RO RDXRNRAE XK IR RN EAREEXE LRSS RS

JMP

INC
.14
BNE
BIS

BR

MOV
INCB
4.1

BNE
BIS
BIC

MOV
MOV
MOV
RTI

SCAN

{RS)

#1,(R5)

3s

#TSOM, TDSR(RO)

48

(R1),TDSR(RO)
(R1)
#1201.,(RS)

45
#TEOM,TDSR(RO)
#TX1E,TXCSR(RO)

(SP)+,Rt
(SP)+,R0
(SP)+,R5

?TRANSMIT DATA LATE ERROR
?CONTINUE SCANNING FOR END

JUPDATE THE COUNTER

1S THIS THE FIRST ONE?

3IF NOT, SEND DATA

sIF YES, DON'T TRANSMIT DATA

$SEND OUT A SECOND FLAG (OR SYNCH)
#NOTES IN BOP MODE ONLY 1 FLAG IS
*NECESSARY. IN BCP MODE, 2 SYNCHS
JARE NEEDED, IN BOTH CASE WE SEND QUT
$2 JUST FOR EASE OF CODING,

;PUSH OUT DATA.

7CHANGE DATA FOR NEXT CHARACTER,

JCHECK FOR FINISH. (THE TRANSMIT COUNTER 1S
51201, BECAUSE WE COMPENSATE FOR THE EXTRA
JFLAG OR SYNCH),

iBR IF MORE TOD GO

}END OF MESSAGE,

JTURN OFF INTERRUPTS

3POP STACK TO R1
3POP STACK TO RO
}POP STACK TD RS
JRETURN FROM INTERRUPT
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1 JRECEIVER INTERRUPT SERVICE ROUTINE
2 001520 RXISR3
3 001120 010046 MOV RO,=(5P) #SAVE RO ON THE STACK
001122 010146 MOV R1,=(5P) }SAVE R1 UN THE STACK
4 001124 012500 mMov {R5)+,R0 sGET CSR
5 001126 012501 MOV (R5)+,R1 3GET BUFFER ADDR AND LEAVE R53BYTE COUNT
6 001130 105710 TSTB (RO) #IS RECEIVER DATA AVAILABLE? (BIT 7 OF RXCSR)
7 001132 100430 BMI 28 JUK IF SET = BR
8
9 001134 010067 176740 MOV RO,CSRA ?ADDRESS OF RXCSR FOR HARD ERROR MESSAGE,
10 001140 011067 176736 mov (RO),ACSR JCONTENTS OF RXCSR FOR HARD ERROR MESSAGE.
11 001144 016067 000002 176732 MoV RDSR(RO) ,ASTAT CONTENTS OF RDSR FOR HARD ERROR MESSAGE,
12 001152 012760 000008 000004 MOV #RESET,TXCSR(RO) »TURN OFF THE DEVICE
13
14 001160 012601 MOV (SP)+,RL $JPOP STACK TO R1
001162 012600 MOV (SP)+,R0 $POP STACK TGO RO
001164 012605 MoV (SP)+,RS 1POP STACK TO RS
15 jececsvcancencacacacennn
001166 000004 000000' 001174' PIRUS,BEGIN,1s ? QUEUE UP TO CONTINUE AT 18 AND RTI
! cam-
16 001174 18:
17 001174 612767 000011 176704 MOV #11,ERRTYP #1LLEGAL INTERRUPT
18 dbitisdsdtidiiiiiada it Al I AT E 2Lt T Y T Y
001202 104405 000000' 000000 HRDERS ,BEGIN,NULL 7 iFALSE INTERRUPT
hdaa st i R T T PP T Ty
19 001210 000167 177454 JMP SCAN 7CONTINUE SCANNING FOR END
20 001214
21 001214 016067 000002 177012 MOY KDSR(R0),SAVBF jSAVE THE CHARACTER IN THE BUFFER
22 $}WAS THERE AN OVERRUN OR ABORT?
23 001222 032767 006000 177004 BIT $ROVER!RABORT, SAVBF
24 001230 001012 BNE 58 JBRANCH TO ERROR IF AN OVERRUN OR ABORT REC.
25 001232 005215 INC (RS) sUPDATE THE CHARACTER COUNT,
26 001234 022715 002260 CHMP #1200,.,(RS) $DONE?
27 001240 001467 BEQ 13s 3BR 1F DATA DONE
28 001242 121167 176766 (o, 12:] {R1),SAVBF 31s THE DATA OK?
29 001246 001033 BNE 10s 71F NOT, PROCEED.
30 001250 105211 INCB (R1) TUPDATE DATA
31 001252 000167 000354 JMP 20s
32
33 001256 S8
34 001256 010067 176616 MOV RO,CSRA $ADDRESS OF RXCSR FOR HARD ERROR MESSAGE,
35 001262 011067 176614 Mov (RO),ACSR $CONTENTS OF RXCSR FOR HARD ERROR MESSAGE,
36 001266 016067 000002 176610 MOV RDSR(RO),ASTAT $CONTENTS OF RDSR FOR HARD ERROR MESSAGE.
37 001274 012760 000001 000004 MUV #RESET,TXCSR(RO) yTURN OFF THE DEVICE
38
39 001302 012601 MOV (SP)+,R1 1POP STACK TO Ri
001304 012600 MOV (SP)+,R0 sPOP STACK TO RO
001306 012605 MoV (SP)+,R5 }POP STACK TO RS
40 H cneme memee -
001310 000004 000000' 001316" PIRQS,BEGIN,6$ i QUEUE UP TO CONTINUE AT 68 AND RTI
jeccecenracncnncn “emma cenm -
41 001316 683
42 001316 012767 000017 176562 mov #17,EKRTYP 3OVERRUN OR ABORT,
43 [ ddbdbibbbiiiiiiiiid I IEEEE L T2 LTy P T Y PP P P T
001324 104405 000000' 0060000 HRDERS ,BEGIN,NULL ? sHARDWARE DATA ERROR
I ahhia bl d A e T T Y
44 001332 000167 177332 JMP SCAN #CONTINUE SCANNING FOR END
OPVA DEC/X11 SYSTEM EXERCISER M MACRO V03.01 17=JUN=80 10:22:39 PAGE 8~=1 SEQ 14
DEC/Xti~1 SYSTEM EXERCISER MACRO DEFINITION MODULE
45
46
47 001336 10s:
48 001336 010167 176540 MOV R1,SBADKR 3LOAD GOOD DATA ADRS
49 001342 010067 176532 MoV RO,CSRA $LOAD CSR
50 001346 012767 000234' 176530 MOV $SAVBF ,WASADR ;LOAD BAD DATA ADRS
51 001354 111167 176526 MOVB (R1),ASB 3LOAD GOOD DATA
52 001360 116767 176650 176522 HOVB SAVHEF ,ANAS sLOAD BAD DATA
53 001366 012760 000001 000004 mMov #RESET, TXCSR(RO) ;TURN OFF THE DEVICE
54 001374 012601 MOV {SP)+,R1 $POP STACK TO Ri
001376 012600 MOV (SP)+,RO 3POP STACK TO RO
001400 012605 MoV (SP)+,R5 ;POP STACK TO RS
55 3= -
001402 000004 000000' 001410° PIRQS,BEGIN,11$ 3 QUEUE UP TO CONTINUE AT 118 AND RTI
jrecmmrecccmmrecrremnaanuna
56 001410 1182
57 FRERRERERREEERRES AR RREEER ISR IR NSRS AR RRA RSN R AR S RRRERERRS
001410 104404 000000° DATERS ,BEGIN 3DATA ERROR!!!
FRERFAIIESSEARRRS SRR RN RN ER SRR AR RSN RARRF AR RN AT ERERERRS
58 001414 000167 177250 JMp SCAN JCONTINUE SCANNING FOR END
59
60
61 001420 13s:
62 001420 005767 176614 IST MODE 3PROTOCUL?
63 001424 001405 BEQ 1458 $BR IF BOP MODE
64 001426 032767 100000 176600 BIT #ERR, SAVBF $1CHECK FOR CRC ERROR
65 001434 001071 BNE 19s $BR IF NO ERROR
66 001436 000440 BR 17s $CRC ERROR
67 001440 146:
68 001440 032767 100000 176566 BIT #ERR,SAVBF JCHECK FOR CRC ERROR
69 001446 001034 BNE 17s 7BR IF ERROR
70 001450 032767 001000 176556 BIT #REOM, SAVBF 3WAS RECEIVE END OF MESSAGE RECEIVED?
71 001456 001060 BNE 19s JIF YES, 0K,
72
73 001460 010067 176414 MOV RO,CSRA 3ADDRESS UF RXCSR FOR HARD ERROR MESSAGE,
74 001464 011067 176412 MOV (RO),ACSR 3CONTENTS OF RXCSR FOR HARD ERROR MESSAGE,
75 001470 016767 176540 176406 MOy SAVBF ,ASTAT 3CONTENTS OF RDSR FOR HARD ERROR MESSAGE,
76 001476 012760 000001 000004 MoV #RESET,TXCSR(RO) JTURN UFF THE DEVICE
17
74 001504 012601 MOV (SP)+,R1 ;POP STACK TD R}
001506 012600 MOV (SP)+,RO $POP STACK TU RO
001510 012605 MOV (SP)+,R5 $POP STACK TO RS
79 3= --- - -
001512 000004 000000' 001520°* PIRGS ,BEGIN, 165 ? QUEUE UP TO CONTINUE AT 168 AND RTI
jee -
80 001520 :
81 001520 032767 000017 176360 MOV #17,ERRTYP JRECEIVE END QF MESSAGE NOT RECEIVED
82 hédbddbddidaiiiadda i e EXE2AL A RER RS SE T IS RS2 LRI R ITS S P T RT I
001526 104405 000000' 000000 HRDERS ,BEGIN, NULL }JRECEIVER ERROR
FRRXEERFERERRIIFLRRARERE SR RRRARISINXN SRR RADERNARAIEXA SRR RESRRT SR
83 001534 000167 177130 JMP SCAN JCONTINUE SCANNING FOR END
84
85 001540 1782
B6
87 001540 010067 176334 MOV RO,CSRA 3ADDRESS OF RXCSR FOR HARD ERROR MESSAGE,
88 001544 011067 176332 MOV (RO) ,ACSR JCONTENTS OF RXCSR FDOR HARD ERROR MESSAGE.
89 001550 016067 000002 176326 MOV RDSR(RO),ASTAT CONTENTS OF RDSR FOR HARD ERROR MESSAGE,
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90 001556 012760 000001 000004 MOV #RESET, TXCSR(RO) sTURN UFF THE DEVICE
91
92 001564 012601 MoV (SP)+,R} $POP STACK TO R
001566 012600 MOV (SP)+,R0 $POP STACK TO RO
001570 012605 MOV (SP)+,R5 JPOP STACK TO RS
93 i oo -
001572 000004 000000' 001600 PI1RQS ,BEGIN, 185 ! QUEUE UP TO CONTINUE AT 188 AND RTI
7= -
94 001600 188:
95 001600 0312767 000043 176300 MOV #43,ERRTYP sCRC ERROR
96 TRERBRBESERRREEFIARERBRNRRREREARBERARNRRRRERFDEEEERRIRERSNBAERNER
001606 104405 000000' 000000 HRDERS ,BEGIN,NULL ?JHARDWARE DETECTED CRC ERROR
FEERFEERRESRABER SRR RBRRNIAR BN RNRRBR AN RNRERE IR AR RANEE S S AR EBRNSR
97 001614 000167 177050 JMP SCAN JCONTINUE SCANNING FOUR END
98 001620 1982
99 001620 012760 000001 000004 MOV #RESET,TXCSR(RO) :TURN OFF THE DEVICE
100 001626 005367 176374 DEC TUTAL sDECREMENT DEVICE COUNTER
101 001632 208:
102 001632 012601 MOV (SP)+,R1 3POP STACK TO Rt
001634 012600 MOV {(5P)+,R0 $POP STACK TO RO
001636 012605 MOV (5P)+,R5 ;POP STACK TO RS
103 001640 000002 RTI JRETURN FROM INTERRUPT
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1
2 ISUBROUTINES
3
4 JPKELIM SUBROUTINE SETS UP THE DPV
5 ¢ RO = CSR ADDRESS
6 001642 PRELIM:
7 001642 052760 000001 000004 B1S #RESET, TXCSR(RO) ;RESET THE OPV11
8 001650 005767 176364 ST MQODE FWHAT PROTOCOL?
9 001654 001004 BNE 1s JBRANCH IF BCP,
10
11 JBOP MODE - CRC=CCITT AND SECONDARY ADDRESS
12 001656 012760 010135 000002 MOV $SECADR!135,PCSAR(RO)
13 001664 000403 8R 23
14 001666 182
15 3BCP MODE = CRC16 AND SYNCH CHARACTER
16 001666 012760 041626 000002 MOV #BCPICRC16!1226,PCSAR(RO)
17 001674 283
18 001674 005767 176342 TST Loop IwHAT LOOPBACK?
19 001700 001004 BNE 3s JBRANCH IF EXTERNAL LOOPBACK.
20 001702 052760 000010 000004 BIs #MAINT, TXCSR(RO);TURN ON MAINTENANCE MODE (INTERNAL LOOP)
21 001710 000403 BR 4s
22 001712 383
23 001712 052760 000004 000000 8IS #RTS,RXCSR(RO) ;SET RTS IN ORDER TO USE TURNARCUND,
24 001720 4s:
25 001720 052710 000120 BIS #$RXENIRXIE, (RO) sTURN ON KECEIVER AND INT, ENABLE
26 001724 052760 000020 000004 BIS $TXEN,TXCSR(RO) JENABLE THE TRANSMITTER
27 001732 000207 RTS PC }RETURN
28
29 JREADY SUBROUTINE TURNS ON THE TRANSMITTER
30 3 RO = CSR ADDRESS
31 001734 READY:
32 001734 052760 000400 000006 BIS #TSOM,TDSR(RO) ;TURN ON TRANSMITTER
33 001742 052760 000100 000004 BIS #TXIE,TXCSR(RO) ;TURN DN TRANSMITTER INT. ENABLE
34 001750 000207 RTS PC $RETURN
35
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DEC/X11-1 SYSTEM EXERCISER MACRO DEFINITION MODULE
$SERVICE CODE FOR LINKING A PARIICULAR DEVICE
#TO A COMMON TRANSMIT OR RECEIVE INTERRUPT SERVICE ROUTINE,

001752

001752
001756
001760
001762

001764
001770
0031772
001774

Q01776
002002
002004
002006

002010
002014
002016
002020

002022
002026
002030
002032

002034
002040
002042
002044

002046
002052
002054
002056

002060
002064
002066

004567
000000
002172
002206

004567
000000
002156°
002142°

004567
000000
002174
002210

004567
000000
002160
002144"

004567
000000
002176"
002212*

004567
000000
002162
002146

004567
000000
002200°'
002214"

004567
000000
002164"

177142

176750

177116

176724

177072

176700

177046

176654

LNKTAB:
«MACRO

+ENDM

$JS
«ENDM

$Js,sQ

JSR R5,RXISR
0

RXBF'8Q

BCNT'sQ

JSR RS, TXISR
0

TXBF'sQ
OFSET'su

$JS
$Q

JSR R5,RXISR
0

RXBFO

BCNTO

JSR RS, TXISR
0

TXBFO

OFSETO

JSR R5,RXISR
]

RXBF1

BCNT1

JSR RS, TXISR
0

TXBF1
OFSET1

JSR RS, RXISR
0

RXBF2

BCNT2

JSR RS, TXISR
]

TXBF2
OFSET2

JSR R5,RX1ISR
0

RXBF3

BCNT3

JSR RS, TXISR
0

TXBF3

SEQ 17

SANSWER FOR DEVICE '$4U REC ISR
3CSR FOR DEVICE *$Q REC ISR
$BUFFER LOC FOR DEVICE '$Q
IBYTE COUNT ADDRESS FOR RXBF'$G

JANSWER FOR DEVICE 'sQ TX ISR
$CSR FOR DEVICE 'sQ TX ISR
;DATA ADDRESS FOR DEVICE '$Q

1BYTE COUNT ADDRESS FOR DEVICE

#ANSWER FOR DEVICE 0 REC ISR
1CSR FUR DEVICE 0 REC ISR
$BUFFER LOC FOR DEVICE 0
3BYTE COUNT ADDRESS FOR RXBFO

7ANSWER FOR DEVICE 0 TX ISR
3CSR FOR DEVICE 0 TX ISR
#DATA ADDRESS FOR DEVICE 0

sBYTE COUNT ADDRESS FOR DEVICE 0

$ANSWER FOR DEVICE 1 REC ISR
JCSR FOR DEVICE 1 REC ISR
#BUFFER LOC FOR DEVICE 1
JBYTE COUNT ADDRESS FOR RXBF1

3JANSWER FOR DEVICE I TX ISR
iCSR FOR DEVICE { TX ISR
FDATA ADORESS FOR DEVICE 1

$BYTE CUUNT ADDRESS FOR DEVICE 1

JANSWER FOR DEVICE 2 REC ISR
$CSR FOR DEVICE 2 REC ISR
#BUFFER LOC FOR DEVICE 2
3BYTE COUNT ADDRESS FOR RXBF2

?ANSWER FOR DEVICE 2 TX ISR
3CSR FOR DEVICE 2 TX ISR
JDATA ADDRESS FOR DEVICE 2

sBYTE COUNT ADDRESS FOR DEVICE 2

JANSWER FOR DEVICE 3 REC ISR
JCSR FUR DEVICE 3 REC ISR
JBUFFER LOC FOR DEVICE 3
#BYTE COUNT ADDRESS FOR RXBF3

3ANSWER FOR DEVICE 3 TX ISR
3CSK FOR DEVICE 3 TX ISR
iDATA ADDRESS FOR DEVICE 3

DPYA DEC/X11 SYSTEM EXERCISER M MACRO V03,01 17=JUN=80 10:22:39 PAGE 10~1
DEC/X11=1 SYSTEM EXERCISER MACRO DEFINITION MODULE

002070

0062072
002076
002100
002102

002104
002110
002112
002114

002116
002122
002124
002126

002130
002134
002136
002140

002150"

004567
000000
002202°
002216"

004567
000000
002166"
002152*

004567
000000
002204"
002220

004567
000000
go02170°
002154

177022

176630

176776

176604

OFSET3

JSR R5,RXISR
0

RXBF 4

BCNT4

JSR RS, TXISR
0

TXBF4

OFSET4

JSR R5,RXISR
¢

RXBFS

BCNTS

JSR RS, TXISR
0

TXBF5

QFSETS

SEQ

BYTE COUNT ADDRESS FOR DEVICE 3

SANSWER FOR DEVICE 4 REC ISR
$CSR FOR DEVICE 4 REC ISR
IBUFFER LOC FOR DEVICE 4
;BYTE COUNT ADDRESS FOR RXBF4

SANSWER FOR DEVICE 4 TX ISR
$CSR FOR DEVICE 4 TX ISR
JDATA ADDRESS FOR DEVICE 4

$BYTE COUNT ADDRESS FOR DEVICE 4

JANSWER FOR DEVICE § REC ISR
$CSR FOR DEVICE § REC ISR
JBUFFER LOC FOR DEVICE S
}BYTE COUNT ADDRESS FOR RXBFS

JANSWER FOR DEVICE 5 TX ISR
sCSR FOR DEVICE 5 TX ISR

$DATA ADDRESS FOR DEVICE 5
}BYTE COUNT ADDRESS FOR DEVICE

w

'sQ

18
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IBUFFER AREAS

L Y R N

10

12
13

16

17

19
20

23
24

33
34

36
40

002142
002144
002146
002150
002152
002154

002156
002160
002162
002164
002166
002170

002172
002174
002176
002200
002202
002204

002206
002210
002212
002214
002216
002220

002222

000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000

0060000
000000
000000
000000
000000C
000000

000000
000000
000000
000000
000000
000000

045

104

120

SEQ 19

+MACRO $0F,$Q
OFSET'8$Q: «WORD 0 #TRANSMITTER BYTE COUNT POINTER FOR DEVICE 'su
+ENDM
$OF L1
+ENDM
OFSETO0: .WORD 0 #TRANSMITTER BYTE COUNT POINTER FOR DEVICE 0
OFSET1: .wWORD 0 JTRANSMITTER BYTE COUNT POINTER FOR DEVICE 1
OFSET2: ,WORD 0 #TRANSMITTER BYTE COUNT POINTER FOR DEVICE 2
OFSET3: .wORD 0 3TRANSMITTER BYTE COUNT POINTER FOR DEVICE 3
OFSET4: ,WORD 0 3 TRANSMITTER BYTE COUNT POINTER FOR DEVICE 4
OFSETS: JWORD 0 }TRANSMITTER BYTE COUNT POINTER FOR DEVICE 5
«MACRO $TB,sQ
TXBF ‘$Q¢ +«wORD 0 JTRANSMITIER BUFFER FOR DEVICE 'sQ
+ENDM
$TB sQ
+ENDM
TXBF0: ,WORD 0 $TRANSMITTER BUFFER FOR DEVICE 0
TXBF1: ,wORD Q JTRANSMITTER BUFFER FOR DEVICE 1§
TXBF2: (WORD 0 1 TRANSMITTER BUFFER FOR DEVICE 2
TXBF3: .wORD 0 3TRANSMITTER BUFFER FOR DEVICE 3
TXBF4: .WORD 0 3 TRANSMITTER BUFFER FOR DEVICE 4
TXBFS: ,WORD [ s TRANSMITTER BUFFER FUR DEVICE 5
+MACRD sRB,sQ
RXBF'sG: «WORD ] JRECEIVER BUFFER FOR DEVICE #'sQ
+ENDM
$RB $Q
+ENDM
RXBFO: LWORD o JRECEIVER BUFFER FOR DEVICE #0
RXBF1: ,WORD [} JRECEIYER BUFFER FOR DEVICE #1
RXBF2: (WORD 9 SRECEIVER BUFFER FOR DEVICE #2
RXBFJ3: ,WORD o JRECEIVER BUFFER FOR DEVICE #3
RXBF4:1 ,WORD 0 JRECEIVER BUFFER FOR DEVICE #4
RXBF5: LWORD 0 JRECEIVER BUFFER FQR DEVICE #5
+MACRO §BC,sq
BCNT'$Q: +WORD "] JRECEIVER BYTE COUNT POINTER FOR DEVICE '$Q
+ENDM
$BC $Q
<ENDM
BCNTO: ,WORD [ $RECEIVER BYTE COUNT POINTER FOR DEVICE 0
BCNT1: ,WORD 0 JRECEJVER BYTE COUNT POINTER FOR DEVICE 1
BCNT2: L WORD [ JRECEIVER BYTE COUNT POINTER FOR DEVICE 2
BCNT3: .wORD 0 sRECEIVER BYTE COUNT POINTER FOR DEVICE 3
BCNT4: .WORD 0 $RECEIVER BYTE COUNT POINTER FOR DEVICE 4
BCNTS5:  .wORD 0 $RECEIVER BYTE COUNT POINTER FOR DEVICE S

JASCII MESSAGES
MHUNG: ,ASCIZ 'SDPV1i MODULE IS HUNG = SEE LISTINGS®

SEQ 20

OPVA DEC/X11 SYSTEM EXERCISER M MACRO V03.01 17=-JUN=8¢ 10:22:39 PAGE 11-}
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44
45

000001

+EVEN
+END



DPVA DEC/X11 SYSTEM EXERCISER M MACRO V03,01 17-JUN=80 10:22339 PAGE 11=2
SYMBOL TABLE

ACSR 000102R COUNT 000230R OFSETO 002142R RES1 000056R
ACTIV 000624R CRC16 = 001400 OFSET1 002144R RES2 000060R
ADDR 000006R CSRA 000100R OFSET2 V02146R ROVER = 004000
ADDKR22= 001000 DATCKSz 104411 OFSET3 002150R RSUM = 000400
ASB 000106k DATERS= 104404 GFSET4 002152R RSTRT 000112R
ASTAT 000104R DROP 000324R OFSETS 002154R RTS = 000004
AWAS 000110R DVID1 000014R OPEN = 000000 RXACT = 004000
BCNiO 002206R ENDITS= 104413 OTOAS = 104420 RXBF 000232R
BCNTIL 002210R ENDS = 104410 PASCNT 000034R RXBF 0 002172R
BCNT2 002212R ERKR = 100000 PCSAR = 000002 RXBF1 002174R
BCNT3 00221 4R ERRTYP 000106R PIRGS = 000004 RXBF2 002176R
BCNT4 002216R EXITS = 104400 PUPSP = 005726 RXBF3 002200R
BCNTS 002220K GETPAS= 104415 POPSP2= 022626 RXBF4 002202R
BCP = 040000 GwBUFS= 104414 PRELIM 001642R RXBF5 002204R
BEGIN 000000R HRDCNT 000044R PRTY = 000000 RXCSR = 000000
BITO = 000001 HRDERS= 104405 PRTYC = 000000 RXEN = 000020
BIT1 = 000002 HRDPAS 000050k PRTY! = 000040 RXIE = 000100
BITI0 = 002000 HUNG 000734R PRTY2 = 000100 RX1ISR 001120R
BiT11 = 004000 ICONT 000036R PRTY3 = 000140 RXSTAT= 002000
BIT12 = 010000 ICOUNT 000040R PRTY4 = 000200 R6 =%000006
BIT13 = 020000 IDNUM 000122R PKTY5 = 000240 R7 =%000007
BITt4 = 040000 INIT 000030R PRTY6 = 000300 SAVBF 000234R
BIT1S = 100000 INTR 000120R PRTY7 = 000340 SBADR 000102R
BIT2 = 000004 LNKTAB  001752R PSs = 177776 SCAN 000670R
BI{3 = 000010 Loop 000242R PSW = 177776 SECADR= 010000
BIT4 = 000020 MAINT = 000010 PUSK = 005746 SELECT 000236R
BITS = 000040 MAP22s= 104416 PUSH2 = 024646 SETUPT 000500R
8IT6 = 000100 MHUNG 002222R PWRFLG= 000002 SETUP2 0U0S66R
BIT7 = 000200 MODE 000240R RABORT= 002000 SOFCNT  000042R
BIT8 = 000400 MODNAM  000000R RANDS = 104417 SOFERS= 104406
BITY = 001000 MODSP 000224R RANNUM 000054k SOFPAS 000046R
BREAKS= 104407 MSGNS = 104403 RDSR = 000002 SPOINT 000032R
BR1 000012R MSGSS = 104402 READY 001734Rr SPSIZ = 000040
BR2 00901 3R MSGS = 104401 REQOM = 00100C SR1 000016R
BTODS = 104421 NULL = 000000 RESET = 000001 S5R2 000020R
CDATAS$= 104412 N.DPVS (00224R RESTRT 0G0330R SR3 000022R
CONFIG 000056R
- ABS. 000000 000

002270 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 5509 WORDS ( 22 PAGES)
DYNAMIC MEMORY AVAILABLE FOR 69 PAGES
XDPVAQ,CXDPVA,SEQ/C=#DDXCOM.P11,CXDPVA,P11

DPVA DeC/X11 SYSTEM EXERCISER M MACRU V03,01 17-uuN=80 10:22:39 PAGE S=1
CROSS REFERENCE TABLE (CREF V01«05 )

ACSR 4~9% 7=9% 8~30% §-35% 8=74% d-88%

ACTIvV 6-85 6=92¢

ADDR 4-9% 6-33 6=80 6=95

ADDR22 4=9%

ASB 4=94 8=51%

ASTAY 4-93s 7-10%* 8=11% 8=36+% g=75% 8=89%

AwAS 4-9» 8=52%

BCNTO 10=-20 11=32#

BCNT1 16-20 11«32

BCNT2 10~20 11-32

BCKRI3 10+~20 11=328

BCNT4 10=20 11=328

BCnIS 10=20 11=32»

BCp 5«50% 9«16

BEGIN 4= 6=23 6=-114 6=114 6=119 6=125 6=-126 7-13 T=16
8=57 B=79 8=82 8=93 8=9%

BITOQ 4=94% S=18# 5=60 6=5

BIT1 4-9% 5~17# 5-59 6~12

BIT10 4=-93 S~83% 537 5=-45 5~64

BIT11 4-9% 5=7% 5=36 5=44

BIT!2 4=9 S«6# §=51

BIT13 4=9% 5=5¢%

BIT14 4=-9¢ 5«43 5=50

BIT1S 4=9% 5«32 5=43 S5=63

BI1T2 4=9% S=-io¥ 5=40 5=58

BIT3 4~94 S=15% 5=57

BIT4 4=9# S=14» 5=39 S«56

BITS 4=-9% 5=13%

BITe 4+932 S~12# 5=38 5=55

8117 4-9% S5=1t#

BI1T3 4-9% S5=10# S=47 5«52 5-66

BITY 4=9% S~9¢ 5=46 5=52 5=65

BR1 4=9% 6=48

BR2 4=9% 6=53

BREAKS 4-9¢ 6=114 6=114

BTUDS 4=9

CDAL1AS 4~9»
COnFlIg 4=9%
COURT S=71¢#

CRClo S=52% 9~16

CSRA 492 7=-8% 8=9% B=34% 8=49% 8~73% 8=87%
DATCKs 49

DATERS 4=93% 8=57

DROP 6=224% 6=28 6«30

DVID1 4=9% 6=20

ENDs 4-9s 6=23 6=126

ENDILITS 4=~9% 6=119

ERR 5=43s 8=64 8-68

ERRTIP 4=93 T=15% 8=17x% B~42¥ 8=81% 8=95%
EXITs 4=9¢

GETPAS 4=9¢
GWBUFS 4=9%
HROCNT 4-9%

HRDERS 4~9% 8=18 8=43 8-82 8=96
HRDPAS 4-9
HUNG 6-125 6«127%

8-15

SR4
START
STAT
SYRO
SVR1
SVR2
SVR3
SVR4
SVR5
SVRé
SYSCNT
TABORT=
TBE
TDSR
TEOM
TERR
TOTAL
TRPDFD=
TSOM
TXACT
TXBFO
TXBF1
TXBF2
TXBF 3
TXBF4
TXBFS
TXCSR
TXEN
TXIE
TXISR
VECTOR
WAIT
WASADR
WDFR
wDTO
XFLAG

L )

L U )

8=18

SEQ 21

000024R
000244R
000026R
000062R
00Q064R
000066k
000070R
000072R
000074R
000076R
000052R
002000
000004
000006
001000
100000
000226R
000022
000400
000002
002156R
002160R
002162R
002164R
002166R
V02170R
000004
000020
000100
000740R
000010R
000664R
000104R
000116R
000114R
000005R

SEQ 22

8=40
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CRUSS KEFERENCE TABLE (CREF V01=05 )

ICONT 4=-9

ICUUNT 4=-9¢

IDNUM 4=9%

INIT 4-9»

INTH 49 b=01% 6=64%

LNKTASB 6=34 10«4

Logp 5=77» be14% 6=-18% 9=18
MAINT 5=57% 9+20

MAP22S 4=9s
MHUNG 6=128 11=40%

MODE S=76% 6=7% 6=10% 8-62 9-8

MODNAM 4~93»

MODsP 4~9 4=-94

MSGS$ 4=9%

MSGNS 4=9# 6=125

MSGSs 4-9

N,DPVS 5-69¢ 6=31% 6=46% 6=61 662 6=63 6-94

NULL 4=9% T=16 B8=18 8-43 8=-82 B8~96

OFSETO 10-20 11~89

OFSET1 10-20 11=-88#

OFSET2 10-20 11=-8#

OFSET3 10~20 11-8#

OFSET4 10-20 11-88

OFSETS 10-20 i11=4¢

OPEN 4-9 4-9 4=9 4=9 4=9 4-9 4=9 4=-9 4=9 4~-9 4-9 4-9
4=9 4-9 4=9 4-9 4=9 4=9 4=9% S=69 5=70 5«71 5=72 5=73

OTOAS 4-9%

PASCNT 4=93

PCSAR 5-308 9=12% 9=16%*

PIRCS 4-9 7=113 8=15 8-4¢ 8=55 4-79 8=93

POPSP 4-9s

POPSP2 4-9%

PRELIM 6=89 G618

PRTY 4=9s

PRTYQ 4=9s

PRTY1 4-93

PRIY2 4-9s

PRTY3 4=-9%

PRTY 4 4=9%

PRTYS 4-9 4=9 4-9%

PRTY6 4=-9»

PRTY7 4-9»

Ps 4=-9%

PSA 4-9»

PUSH 499

PUSH2 4=9s

PWRFLG 4-9%

R6 4=9%

R7 49

RABORT 5=45% 8=23

RANDS 4~9

RANNUM 49

RDSR 5«29% 8=11 8~2¢ 8=36 8-89

READY 6=-104 9«314

REOM S5~4619 8=70

RES1 492

RES2 498

OPVA DEC/X1i SYSTEM EXERCISER M MACRO V03.01 17-JUN=B80 10:22:39 PAGE S-3 SEQ 24

CRUSS REFERENCE TABLE {(CREF V01=-05 )

RESE[ 5=608% 71 8=-12 8=37 8«53 g=70 8-90 8=99 9=1

RESTRT 4-9 6=21 6=268 6=121

ROVER 5=44» B=23

RSOUM 5=47#

RSTRT 4=91

RTS 5=-40s 9=23

RXACT S=308

RXBF 5=72% 6-35%

RXBFOQ 6=135 6-72 10=20 11=24s

RXBF1 10=20 11=24»

RXBF 2 10=20 11-24»

RXBF3 10-20 11=24¢#

RXBF 4 10=20 11-24»

RXBFS 10-20 11-24»

RXCSH S=284 9=23»

RXEN 5-39% 9=25

RX1k S-334 9=-25

RXISR 8=2% 10-20 10-20 10=20 10-20 10-20 10-20

RXSTAT 5=~37¢

SAVBF S=73% B=21% 8=23 B-28 8-50 8=52 8-64 8=68 8=70 B=75

SBADR 4=93 8=48%

SCAN 6=112# 7=17 B~19 8~44 8=58 8=83 8«97

SECAUR 5=518 9=12

SELECT 5=74s 6=20% 6=27 6=29 6~81 693

SETUP) 6=39 6~60%

SETUP2 6=79¢

SOFCNT 4=9»

SOFERS 4=31 1=1b6

SOFPAS 4=912

SPOINT d=9

SPS1Z 1=233 4=9

SR1 4-9s 6=5 6=12

SR2 4=9%

SR3 4-9»

SR4 49

START 4-9 b=4s

STAT 4+93

SYRO 4=3

SVR1 4=9a

SVR2 4-93

SVR3 4-9%

SVR4 4-9»

SVRS 4=9%

SVR6 4=9»

SYSCNT 4=~91

TABORT Sebds

TBE S=58#%

TDSR S5+~32¢% T=0 71=10 T-22% 7-30% 7-30* 9-32%

TEOM 5«65¢ 736

TERR 5«63 7=6

TOTAL 5=708# b=94% 6-115 8=100%

TRPDFD 4-9 4=9 4-9 4-9 4=9 4=9 4-9 4-9 4=9 4=-9 4-9 4=9
4=-9 4=-9 4-9 4-9 4-9 4=9 4-9 4=9 4-9 4=9 4=9 4=9
4=-9 4-9 4-9 4-9 4-9 4-9 4-9 4-9 4-9% 4-9% 4=9¢ 4-9%
4=9s 4=9% 4=9» 4-9 4-93 4~-9s 4-91 4=9% 4-9¢ 4=9% 4-93 4-9%

TSOM S=b6# 7=22 9=32

TXACT 5=59%
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CROSS REFERENCE TABLE (CREF V01-05 )

TXBFO
TX8F1
TX8F2
TXBF3
TXBF 4
TXBFS
TXCSR
TXEN
TXIE
TXISR
VECTOR
WAIT
WASAULR
WDFR
wDTO
XFLAG

DPVA DEC/X11 SYSTEM EXERCISER M MACRU V03.01 17=JUN=80 10:22:39 PAGE M=}

6=66
10=-20
10=20
10=20
10~20
10=-20
5«3t
5-56%
5-55%
7-2%
4-9%
6=-99
4~9
49
4-91
4~9%

10+20
11-16»
1i=16#
11=16#
11=-16»
11=16#
T~11%
9=26
7=37
10=-20
6=32

6-100%

g=50%
6=63%
6=62%

11-16%
T=31* B8=12% 8=37%
9=33
10=20 10-20 10-20

CROSS REFERENCE TABLE (CREF v01=05 )

$BC
$Js
$OF
sPopP
§PUSH
$RB
sTB
BKMGD
BREAK
BTOD
CKDATA
DATACK
DATERR
DFSEVN
DSEVNT
END
ENDIT
ENDMOD
EQUATS
EXIT
GETPA
GWBUFF
HRDER
10MOD
10MODP
10M0DR
10MUDX
MAP22
MODULE
MSG
MSGN
MSGS
NBKMUV
0T0A
PIRQ
RAND
SBKMOD
SOFER

11-27
10=5#
11=3%

5=-88%
5-809

11=19s
11-118

1=111%#
1=-201%
1-220%
1-2568
1=2651
1=1548
1=288%
1-298%
1=191¢
1-182#
1-187#
1-306#
1-1363
1=247+
1-235s#
1=144»
1=107#
1-1318s
1=127»
1=123¢
1-251#
1=244

1=170%
1=174»
1-178¢#
1-119¢#
1=206%
1-195#
1=1400
1=115#
1-160%

11~32
10~-20
11=8
7=12
7=3
1124
1i=16

6114

6=125

11=32 11=32 11=32
10=20 10-20 10=20
11-8 11-8 11-8
7=-39 6=14 8=39
8«3

11=-24 11~24 11-24
11-t6 11-16 11-16
4~9 4-9 4~9
4-9 4-9 =9
6=126

8-43 8=82 8=96
815 8=40 8=55

8=53%

10-20

1132

1¢=20

11~-8
8=54

11-24
11=16

8=79

8=70%

10-20

11-32

10=20

11-8
878

11-24
11=1¢

8+93

B8=90#

8§92

8«99

8=102

4-9

9=7#

SEQ

9=20%

4=9

SEQ

25

9=262

26

9=33s
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XVTCAO,.P11

368
369
370
in
372
373
374
375
376
3717
378
379
380
38t
382
383
384
385
386
g7
3RA
389
390
39
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

21=-JAN-81

000000

L

14:47

s

MACY11 30A(1052) 21=JAN=81 14:48 PAGE 2

SE@

«REPT 0

IDENTIFICATION
PRODUCT COUDE: AC=5054A-MC
PRODUCT NAME: CXVTCAO VTV30=-K CSS DEC/X MOD

DATE CREATED: 20 MAR 80

AUTHUR: PAUL TAYLOR

MAINTAINER? COMPUTER SPECIAL SYSTEMS,
DIGITAL EQUIPMENT CO.
LTD.,

READING, BERKS, U.K.

COPYRIGHT (C) 1981 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE
USED AND COPIED ONLY 1IN ACCORDANCE wWITH THE TERMS UFf
SUCH LICENSE AND WITH THE INCLUSION OF THE ABOVE
COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER CUPILES
THEREUF MAY NOT BE PROVIDED UR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSUN. NU TITLE TOU AND OWNERSHIP UF THE
SOFTWARE IS HEREBY TRANSFERRED,

THE INFORMATION IN TH1S SUFTWARE 1S SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A
COMMITMENT BY DIGITAL EQUIPMENT CORPUORATION,

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE UN EQUIPMENT WHICH IS NOT
SUPPLIED BY DIGITAL.

0001






VTCA DEC/X11 SYSTEM EXERCISFR MODULE

XVTCAOQ.P11

408
409
410
411
412
413
414
415
4145
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

21=-JAN=81 14:47

MACY11 30A(1052) 21-JAN=81 14:48 PAGE 3

PROGRAM HISTORY:

Vo, AUTHOR DATE PURPOSE
01 P. TAYLOR MAR=80 ORIGINAL
. ABSTRACT

VICA IS A BKMOD THAT EXERCISES THE VTV30-K CULOUR
GRAPHICS CONTROLLER BY DISPLAYING MOVING DIAGONAL LINES
OF CHARACTERS ACROSS THE DISPLAY. COLOUR INFORMATION 1S
DISPLAYED IN VERTICAL STRIPES.

2. REQUIREMENTS

2.1 HARDWARE

EACH MODULE WILL EXERCISE ONE VTV30=-K DISPLAY
CONTROLLER,

2.2 STORAGE

VICA REQUIRES 1286 (DECIMAL) WORDS.

3. PASS DEFINITION

ONE PASS OF VTCA CONSISTS OF 43 CHANGES OF PICTURE.

4, EXECUTION TIME

ONE PASS OF VTCA TAKES TWENTY SECONDS WHEN RUNNING STAND
ALONE ON AN LSI-11,

5. CONFIGURATION REQUIREMENTS
5.1 DEFAULT PARAMETERS

DVADR: 174000

5.2 REQUIRED PARAMETERS

SR1 MUST BE SET UP TO INDICATE THE TYPE OF CONTROLLER
BEING TESTED:=-

M7368 SR1
M7369 SR1

[T 1]
w

SEQ 0002
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XVTCAO.P11

464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519

21=JAN=8H1 14:47

MODULE

MACY11 30A(1052) 21-JAN-81 14:48 PAGE 3=i

M7370 SR1 = 0
M7371 SR1 =1
M7372 SR1 = 2

IN ADDITION THE VALUE 4 MUST BE ADDED TO SR1
IF A T.V. ENCODER 1S USED,

6. DEVICE/OPTION SETUP

THE DEVICL MUST BE ABLE TO CONNECT TO A COLOUR T.V.

MONITOR.

7. MUODULE OPERATION

A. SET UP THE DEVICE CSR AND DBUF ADDRESSES.

B. CHECK FOR 525/625 LINE OPERATIUN AND SET UP THE
MAXIMUM X AND Y CU=-ORDINATES.

C. IF THE DEVICE HAS A RAM CHARACTER SET, LOAD THE
CAHRACTER SET FROM PROGRAM MEMORY.

D. STARTING AT THE TOP LEFT HAND CORNER OF THE DISPLAY,
PUT UUT INCREMENTING CHARACTER CODES BEGINNING ON
ROW 0, THIS wWILL APPEAR AS DIAGONAL LINES OF
IDENTICAL CHARACTERS RUNNING FROM TOP RIGHT TO
BOTTUM LEFT, THE CHARACTER CODES INCREMENTING FROM
LEFT TO RIGHT.

E. THE COLOUR CODES ARE DISPLAYED AS VERTICAL LINES.
STARTING WITH RED BACKGROUND, THE FOREGROUND COLOURS
OF RED, GREEN, THEN BLUE ARE DISPLAYED, THE
BACKGROUND COLOUR IS THEN INCREMENTED AND THE
FOREGROUND COLOUR SEQUENCE 1S REPEATED.

F. ONCE THE WHOLE DISPLAY HAS BEEN FILLED, INCREMENT
THE STARTING CHARACTER CODE, AND CHECK FOR END OF
PASS. THUS, UNTIL END OF PASS OCCURS, THE DISPLAY
WILL BE UPDATED STARTING WITH THE NEXT CHARACTER
CODE. THIS WILL APPEAR AS IF THE DIAGONAL LINES ARE
MOVING FROM RIGHT TO LEFT.

Ge. IF NO END OF PASS OCCURS, RETURN TO D, OTHERWISE,
RETURN TO A.

B OPERATION OPTIONS

THE SR1 SETTINGS MUST BE SET UP TO MATCH THE HARDWARE

SETTINGS.

9. NON STANDARD PRINTOUT

( (

SEQ 0003
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XVTCAO.P11 21=JAN=81 14:47 SEQ 0004
520 NONE .

521 «ENDR
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XVTCRO.P11 21=-JAN=-81 14:47
523 000000"
(1} 000000°*
2)
2)
2
(3]
{2) 000000
(2) 000000' 052126 040503 040
(2) 00000S' 000
(2) 000006' 174000
(2) 000010*' 000000
(2) 000012’ 000
(2) 000013 000
(2) 000014* 00000}
(2) 000016*' 000000
(2) 000020' 000000
(2) 000022' 000000
(2) 000024' 000000
2
(2) 000026°' 040020
(2) 000030' 000222'
(2) 000032 000222’
(2) 000034' 000000
(2) 000036' 000053
(2) 000040' 000000
(2) 000042' 000000
(2) 000044' 000000
(2) 000046' 000000
{2) 000050' 000000
(2} 000052' 000000
(2) 000054' 000000
(2) 000056"
(2) 000056' 000000
(2) 000060° 000000
(2) 006062' 000000
(2) 000064 000000
(2) 000066 000000
(2) 000070' 000000
(2} 000072' 000000
(2) 000074' 000000
(2) 000076' 000000
{2) 000100* 000000
(2 000102
(2) 000102*' 000000
(2) 000104'
(2) 000104 000000
(2) 000106
(2) 000106' 000000
(2) 000110* 000000
(2) 000112 000222
(2) 000114' 000000
(2) 000116' 000000
(2 000120°' 000000
(2) ¢oo0122°
) 000040
(&3]

VTCA DEC/X11 SYSTEM EXERCISER MODULE

XVTCAQ.P11 21=JAN=81 14:47
(&3]
(2}
3
(2) 000222

)

MACY11 30A(1052)

21=JAN=81 14:48B PAGE 4

SEQ

BKMUD  <VTCA>,174000,,.,,43.,

MODULE 40020,VTCA,174000,,,,,43.,

TITLE VICA DEC/X11 SYSTEM EXERCISER MODULE
: DDXCOM VERSION 6 23~MAY=74

LLIST  BIN
;t"“‘t“t"l"l“""‘!#‘t‘t‘t“‘,’#tl‘t“(""‘5"“"““““(“““
BEGIN:
MODNAM: .ASCI1 /VTCA / iMODULE NAME,
XFLAG: .BYTE  UPEN $USED TO KEEP TRACK OF WBUFF USAGE
ADDR: 17400040 71ST DEVICE ADDR,
VECTOR: 40 118T DEVICE VECTOK.
BR1: .BYTE  PRTY+0 $1ST BR LEVEL.
BR2: JBYTE  PRTY+0 $2ND BR LEVEL.
DVIDL: +1 JDEVICE INDICATOR 1,
SR1: OPEN $SWITCH REGISTER 1
SR2: OPEN $SWITCH REGISTER 2
SR3: OPEN ;SWITCH REGISTER 3
SR4: OPEN sSWITCH REGISTER 4
IEBERIREFRARNELEI KRR R R R B R AR AN R R R R RN KRR RN N R R R R KRR SRR R R E R KKK
STAT: 40020 ;STATUS WORD.
INIT:  START ;MODULE STAR[ ADDR,
SPOINT: MODSP sMUDULE STACK POINTER.
PASCNT: 0 1PASS COUNTER,
ICONT: 43. OF ITERATIONS PER PASS=43.
ICOUNT: © UC TO COUNT ITERATIONS
SOFCNT: 0 ;LOC TO SAVE TOTAL SOFT ERRORS
HRDCNT: 0 $LOC TO SAVE TOTAL HARD ERROURS
SOFPAS: 0 ;LOC TO SAVE SOFT ERRORS PER PASS
HRDPAS: 0 $LOC TO SAVE HARD ERRORS PER PASS
SYSCNT: 0 14 OF SYS ERRORS ACCUMULATED
RANNUM: O 7HOLDS RANDOM # WHEN RAND MACRO IS CALLED
CONFIG: sRESERVED FOR MONITOR USE

[ sRESERVED FOR MONITOR USE

0 ;RESERVED FOR MONITOR USE

OPEN ;LOC TO SAVE RO.
SVR1:  OPEN ;LOC TQO SAVE R1,
SVR2:  OPEN 7LOC TO SAVE R2.
SVR3:  UPEN JLOC TU SAVE R3.
SVR4:  OPEN 1LOC TO SAVE R4,
SVRS:  OPEN $LOC TO SAVE RS.
SVR6:  OPEN $LOC TO SAVE R6.
CSRA:  OPEN $ADDR OF CURRENT CSR.
SBADR: $ADDR UF GOOD DATA, OR
ACSR:  OPEN ;CONTENTS OF CSR.
WASADR: $ADDR OF BAD DATA, OR
ASTAT: OPEN sSTATUS REG CONTENTS.,
ERRTYP: YPE OF ERROR
ASB: UPEN XPECTED DATA.
AWAS:  OPEN sACTUAL DATA,
RSTRT: RESTRT $RESTART ADDRESS AFTER END OF PASS
WoTO:  OPEN ;WORDS TO MEMORY PER ITERATION
WDFR:  OPEN ;wORDS FROM MEMORY PER ITERATION
INTR:  OPEN :% OF INTERRUPTS PER ITERATION
IDNUM: JMODULE IDENTIFICATION NUMBER=

REPT  SPSIZ ;MODULE STACK STARTS HERE.

WNLIST
MACY1} 30A(1052) 21=JAN=B1 14:48 PAGE 4=1

SEu

MODSP:

«wORD
JLIST
+ENDR

0

IEBERFBAESIAERRRFERNERARRRR IR BRRENRREX AR SRR R RER B AR DR RE SRR ENARR KRR XK

0005

0006
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XVTCAO.P11? 21=JAN=81 14:47 SEG 0007
525 000222° START:
526 000222' 016700 177560 RESTRT: MOV ADDR, RO 3 GET DEVICE ADDRESS
527 000226' 010067 000522 MOV RO,DEVCSR ! SAVE IT
528 000232' 005720 TST (RO)+ 3 CHECK FOR NXM
$29 000234' 010067 000516 MOV RO, DEVBUF 3 SAVE DBUF ADDRESS
530 000240' 005710 TST (R0) 3 CHECKIT
531 000242' 012767 000060 000530 MoV #48.,XMAX 3 SET XMAX
532 000250' 012767 000037 000524 MOV #31.,YMAX 3 ASSUME 625 OPERATION
533 000256' 032767 000001 177532 BIT #1,5R1 : 525 SELECTED ?
534 000264 001403 BEQ T0601 : NO
535 000266' 012767 000033 000506 MOV #27.,YMAX : YES= SELECT ITS LENGTH
536 000274' 032767 000002 177514 TO60i: BIT %2,5R1 ¢ 18 THERE A PROM (N BUARD
$37 000302' 001045 BNE T0604 ¢ YES DON'T LOAD CHSR
538 H
539 : RAM CHARACTER SET NEKEDS LUADING
540 :
541 000304' 012700 001014° MoV #PO2CHR,FRO ! GET START OF DATA TO LOAD
542 000310*' 032767 000004 177500 BIT #4,8R1 : T.V. ENCODED?
543 000316°' 001402 BEG Ss ? «seoNO IF BRANCH.
544 000320°' 012700 003014! MOV #PO3CHR,RO : PICK UP T.V, CHAR SET.
545 H
546 000324 005067 000442 Ss: CLR CHAR ! START AT CHARACTER ZERU
547 000330 005001 T0602: CLR R1 : 8 LINES PER CHARACTER
548 000332 V16702 000434 T0603: MOV CHAR,R2 : GET CHAR CODE
549 000336' 006302 ASL R2
550 000340*' 006302 ASL R2 5 SET IN RIGHT PLACE
551 000342' 006302 ASL R2
552 000344' 050102 BI1S R1,R2 : ADD IN LINE NUMBER
553 000346' 052702 100000 B1S #100000,R2 i SELECT CHSR
554 000352' 010277 000376 MOV R2,@DEVCSR : LOAD CSR
555 000356' 112003 MOVB (RO)+,R3 7 GET DATA
556 000360' 000303 SwAB R3
557 000362' 105003 CLRB R3 ¢ ENSURE 8 BITS LUADED
558 000364' 000303 SwAB R3
559 000366°' 010377 000364 MOV R3,@DEVRUF ; LOAD DATA OUT
560 000372' 005201 INC Rl : UPDATE LINE NUMBER
561 000374° 020127 000007 cMp Ri,#7 ¢ ALL LINES DONE
562 000400' 003754 BLE T0603 3 NO
563 000402' 005267 000364 INC CHAR ¢ UPDATE CHAR COUNT
564 000406' 026727 000360 000177 cMp CHAR, %177 : ALL DONE
565 000414*' 003745 BLE T0602 s NOT YET
566 H
Se7 ! NUW START PUTTING UP PICTURE
568 : .
569 000416" T0604:
570 000416' 012767 040000 000340 MOV #40000,VIDEDN ¢ ENABLE VIDEO
571 000424' V0S067 000346 T060S: CLR CARY : START AT FIRST ROW
572 000430' 016767 000352 000346 MOV BASE1,BASE ¢ SET THIS PICTURE START
$73 000436' 016767 000342 000326 TOb606: MOV BASE ,CHAR : SET STARI FOR THIS ROw
574 000444' 005067 000324 CLR CARX : START OF COLUMN
575 000450' 005067 000312 T0607: CLR FLASH { NU FLASH
576 000454' 005067 000310 T0608: CLR BLINK 3 NO BLINK
577 000460' 012767 000001 000274 T0609: MOV #1,BAKGND ;i BLACK OW
578 000466' 012767 000001 000264 TO0610: MOV #1,FORGND 5 BLACK
579 000474' 010767 000274 000306 TO611: MOV CARX, SARDAT 3 SET UP OUR SAR REGISTER
580 000502' 016701 000270 MOV CARY,RY
VTCA DEC/X11 SYSTEM EXERCISER MODULE MACY11 30A(1052) 21=JAN-B1 14:48 PAGE 5=1
XVTCAO.P11 21=JAN=81 14:47 SE4G 0008
581 000506' 000301 SWAb R1 ? GET Y ADDRESS IN TUP BYTE
582 000510' 105001 CLRB R1
583 000512' 006201 ASR Rr1
584 000514' 006201 ASR Rr1 5 SHIFT 1T DOwN
585 000516' 042701 174000 BIC 4174000,¥%1 ;5 CLEAR RUBBISH
586 000522' 056701 000236 BIS VIDEUN,R1 @ SET VIDEO ON
587 000526' 050167 000256 B1sS R1,SARDAT ;3 THEN SET 1T UP
588 000532*' 016777 000252 000214 MOV SARDAT,@DEVCSR ;7 SET UUR X AND Y ADDRESSES
589 000540°' 016767 000214 000244 MOV FURGND, SDRDAT 3 START WITH FUOREGROUND
590 000546 016701 000210 MOV BAKGND,R1 ;5 GET BACKGROUND CULUUR
591 000552' 006301 ASL R1
592 000554' 006301 ASL K1 : SET IT IN CORRECT PUSITION
593 000556' 006301 ASL Rr1
594 000560' 050167 000226 BIS R1,S0RDAT ? ADD TO CUMPOSITE
595 (00564' 056767 000200 000220 BIS BLINK,SDKDAT : SET BLINK IF REQUIRED
596 000572' 056767 000170 000212 BIS FLASH,SUKOAT 5 AND FLASH
$97 000600' 016701 000166 MOV CHAR, K1 : GET CHARACTER
598 000604' 000301 SwAH Rl 5 THE SET 1w THE CORRECT PUSITIUON
599 000606' 105001 CLrb K1
600 000610' 050167 000176 B1S k1,SDRDAT ! AOD IT 1IN
601 000614' 016777 000172 000134 MUV SDRDAT,eDEVBUF § OUT
602 000622' 005267 000144 INC CHAR : SELECT NEXT ONE
603 000626°' 042767 177600 000136 BIC #177600,CHAR : In RANGE 0=177
604 000634°' 005267 000134 INC CARX ¢ GET NEXT COORD
605 000640' 026767 000130 000132 cMP CARX , XMAX ¢ END OF ROW ?
606 000646' 003424 BLE 10612 ; NOT YET
607 000650' 005267 000130 INC BASE ¢ ELSE SET NEW ROw STARTER
608 000654' 042767 177600 000122 BIC #177600,BASE : IN RANGE 0-177
609 000662' 005267 000110 INC CARY ? UPDATE ROW
610 000666' 026767 000104 000106 cup CARY, YMAX i END OF DISPLAY ?
611 000674' 003660 BLE TU606 ¢ NOT YET
612 000676' 005267 000104 INC BASE1 3 SET NEW PICTURE STAKTER
613 000702' 042767 177600 000076 BIC $177600,BASE] ¢ IN RANGE 0-177
614 H
615 H
616 : SIGNAL END OF PASS
617 :
618 000710' 104413 000000 ENDITS,BEGIN JSIGNAL END OF ITERATION.
(1) JMONITOR SHALL TEST END OF PASS
619 000714' 000167 177504 JMP TV605 5 KEEP GUING
620 H
621 000720' 006367 000034 T0612: ASL FORGND ¢ GET NEw FOREGROUND
622 000724' 0206727 000030 000004 cMp FORGND, x4 : ALL DONE
623 000732' 003660 BLE T0611 P N
624 000734' 005267 000022 INC BAKGND 3 GET NEXT BACK GROUND
625 000740' 026727 000016 000007 CMp BAKGND , #7 : ALL DONE
626 000746' 003647 BLE TU610 : NO
627 000750' 000167 177474 JMP TO6O7 5 YES
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629
630
631
632
633
634
6135
636
637
638
639
640
641t
642
643
644
645
646

000754"
000756
000760
000762
000764
000766"
000770"
000772
000774
000776
001000"
001002
001004"*
001006"
001010
001012

160010
160012
0006000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

21=JAN=81 14347

VTCA DEC/X1i1 SYSTEM EXERCISER MODULE

XVTCAO.P11

648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
593
694
695
696
697
698
699
700
701
702
703

001014"
001014
001024
001034
001044"
001054
001064"
001074"
001104
001114
001124"
001134
001144
001154"
001164"
001174"
001204"
001214"
001224"
001234"
001244°
001254
001264
001274
001304
001314"
001324
001334"
001344
001354"
001364"
001374
001404"
001414"
001424
001434
001444
001454"
001464
001474
001504"
001514"
001524
001534
001544
001554
001564 "
001574
001604"
001614"
0016024°
001634
001644
001654"

360
010
030
074
000
000
000
010
030
074
001
200
000
201
074
030
010
010
252
314
377
377
3717
377
3
377
200
001
003
300
303
000
000
010
024
024
010
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

21-JAN=81 14:47

360
010
030
074
000
[
000
010
030
074
002
100
014
102
176
074
010
010
252
314
000
377
203
201
376
177
300
003
007
340
347
160
000
010
024
024
036
062
020
030
010
010
052
000
000
000
000
002
034
010
034
034
004

360
010
030
074
000
000
377
010
030
an
004
040
022
044
377
176
024
034
252
314
377
000
205
201
374
077
340
007
016
260
176
120
000
010
024
066
040
062
050
03v
020
004
034
010
000
600
000
002
042
030
042
042
014

MACY11 30A(1052) 21=JAN=81 14:48 PAGE 6
DATA TABLES

DEVCSR:
DEVBUF:
FORGND:
BAKGND:
VIDEUN:
FLASH:
BLINK:
CHAR:
CARX:
CARY:
XMAX:
YMAX:
BASE:
BASE1:
SARDAT:
SDRDAT:

MACY11 30A(1052)

+SBTTL
160010

160012
[

0
0
0
0
0
0
o
0
0
0
0
o
[

DATA TABLES

CSR ADDRESS
BUFFER ADDRESS
FOREGROUND
BACK GROUND
VIDEO ONn

FLASH

BLINK

CURRENT X COOR
CURKENT Y COOR
MAX X COORD
MAX Y COUORD
LINE START COD
PICTURE START
TEMP CSR DATA
TEMP DBUF DATA

21=JAN-81 14:48 PAGE 7

STANDARD CHARACTER SET

PO2CHR:

+SBTTL STANDARD CHARACTER SET

+NLIST BEX

«BYTE 360,360,360,360,360,360,360,360
«BYTE 010,010,010,010,010,010,010,910
+BYTE v30,030,030,030,030,030,030,030
«BYTE 074,074,074,074,074,074,074,074
+BYTE 000,000,000,000,377,000,000,000
+BYTE 000,0v0,000,000,377,377,000,000
«BYTE 000,000,377,377,377,377,000,000
«BYTE 010,010,010,010,377,010,010,010
+BYTE 030,030,030,377,377,030,030,030
ZBYTE 074,074,377,377,377,377,074,074
+BYTE 001,002,004,010,020,040,100,200
+BYTE 200,100,040,020,010,004,002,001
.BYTE 000,014,022,040,170,040,100,176
+BYTE 201,102,044,030,030,044,102,201
«BYTE 074,176,377,377,377,377,176,074
+BYTE 030,074,176,377,377,176,074,034
+BYTE v10,010,024,042,301,042,024,010
+BYTE 010,010,034,076,377,076,034,010
«BYTE 252,252,252,252,252,252,252,252
+BYTE 314,314,314,314,314,314,314,314
<BYTE 377,000,377,000,377,000,377,000
+BYTE 377,377,000,000,377,377,000,000
«BYTE 377,203,205,211,221,241,301,377
<BYTE 377,201,201,201,201,201,201,377
+BYTE 377,376.374,370,360,340,300,200
+BYTE 377,177,077,037,017,007,003,001
«BYTE 200,300,340,360,370,374,376,377
«BYTE 001,003,007,017,037,077,177,377
+BYTE 003,007,016,034,070,160,340,300
+BYTE 300,340,260,070,034,016,007,003
+BYTE 303,347,176,074,074,176,347,303
+BYTE 000,160,120,160,000,000,000,000
«BYTE 000,000,000,000,000,000,000,000
<BYTE 010,010,010,010,010,000,010,000
+BYTE 024,024,024,000,000,000,000,000
+BYTE 024,024,066,000,066,024,024,000
JBYTE 010,036,040,034,002,074,010,000
«BYTE 0, 62, 62, 4, 10, 20, 46, 46
«BYTE 0, 20, 50, 50, 20, 52, 44, 32
+BYTE 0, 30, 30, 30, 0, 0, 0, O
+BYTE 0, 10, 20, 40, 40, 40, 20, 10
«BYTE 0, 10, 4, 2, 2, 2, &, 10
«BYTE 0, 52, 34, 76, 34, 2, 0, O
<BYTE 0, 0, 10, 10, 76, 10, 10, ©
<BYTE 9, 0, o0, o0, 30, 30, 10, 20
+BYTE 9, o, o0, 0, 76, 0, 0, 0
<BYTE 9, o, 0, 0., 0, 0, 30, 30
+bYTE 0., 2. 2, 4, 10, 20, 40, 40
+BYTE 000,034,042,046.052,062,042,034
+BYTE 000,010,030,010,010,010,010,034
.BYTE 000,034,042,002,034,040,040,076
<BYTE 000,034,042,002,014,002,042,034
+BYTE 000,004,014,024,044,074,004,004

CHARACTER CODE TU DISPLAY

D
RD

E
CHAR

340(')

:50(1)

SEG 0009

SEQ 0010
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XVTCAO.P11

704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
72%
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759

001664
001674°
001704°
001714"
001724
001734
001744°
001754
001764
001774
002004
002014
002024
002034°
002044
002054
002064
002074
002104
002114"
002124"
002134*
002144
002154"
002164°
002174°
002204°
002214
002224°
002234"
002244
002254
002264
002274"
002304"
002314°
002324
002334"
002344"
002354
002364°
002374°
002404
002414
002424
002434"
002444°
002454
002464
002474"
002504
002514
002524
002534°
002544"
002554

000
000
000
000
000
000
000
000
000
000
0oo
000
000
000
000
000
000
000
000
000
000
000
0060
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
030
010
030
020
000
000
000
000
000
000
000
376
374
370
360

21=JAN=81 14:47

076
014
076
034
034
000
030
004
000
020
030
074
010
074
034
074
076
076
036
042
034
002
042
040
042
042
034
074
034
074
036
076
042
042
042
042
042
076
c70
040
016
074
014
030
060
377
000
000
000
000
Q00
000
376
374
3170
360

040
020
002
042
042
030
030
010
000
010
044
102
024
022
042
022
040
040
040
042
010
002
044
040
066
062
042
042
042
042
040
010
042
042
042
042
042
002
040
040
002
176
016
030
160
377
377
000
000
000
000
000
376
374
370
360

VTCA DEC/X11 SYSTEM EXERCISER MUDULE

XVTCAO0.P11

760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
778
776
777
778

002564"
002574
002604"
002614
002624"
002634°'
002644
002654
002664
002674
002704"
002714
002724!
002734
002744
002754
002764"
002774
003004

340
300
200
200
3717
001
200
000
200
001
000
000
010
000
030
000
010
010
000

21=-JAN=B1 14:47

340
300
200
200
001
001
200
000
000
000
000
010
010
Q14
060
000
010
010
000

340
300
200
200
001
001
200
000
000
000
000
024
030
l4e
140
000
010
010
000

MACY11 30A4(1052)

21=JAN=81 143148 PAGE 7-1

STANDARD CHARACTER SET

<BYTE
+BYTE
+BYTE
BYTE
+BYTE
«BYTE
«BYTE
<BYTE
+BYTE
+BYTE
«BYTE
«BYTE
«BYTE
+BYTE
+BYTE
+BYTE
«BYTE
«BYTE
+BYTE
+BYTE
+BYTE
«BYTE
+BYTE
+BYTE
+BYTE
+BYTE
«BYTE
+BYTE
«BYTE
<BYTE
+BYTE
+BYTE
+BYTE
<BYTE
«BYTE
+BYTE
+BYTE
«BYTE
<BYTE
+BYTE
«BYTE
+BYTE
«BYTE
«BYTE
+BYTE
+BYTE
<BYTE
+BYTE
+BYTE
+BYTE
«BYTE
«BYTE
+BYTE
BYTE
+BYTE
+BYTE

MACY11 30A(1052)

0, 76, 40, 74, 2, 2, 42, 34
0, 14, 20, 40, 74, 42, 42, 34
0, 76, 2, 4, 10, 20, 20, 20
0, 34, 42, 42, 34, 42, 42, 34
0., 34, 42, 42, 36, 2, 4, 30
0, 0., 30, 30, 0, 30, 30, O
¢, 30, 30, o0, 30, 30, 10, 20
0, 4, 10, 20, 40, 20, 10, 4
0, 0, 0, 76, 0, 76, 0, ©
0, 20, 10, 4, 2, 4, 10, 20
0, 30, 44, 4, 10, 10, 0, 10
0, 74,102,132,132,104, 40, 0
0., 10, 24, 42, 42, 76, 42, 42
0, 74, 22, 22, 34, 22, 22, 74
0, 34, 42, 40, 40, 40, 42, 34
0, 74, 22, 22, 22, 22, 22, 74
0, 76, 4u, 40, 70, 40, 40, 7o
0, 76, 40, 40, 70, 40, 40, 40
0, 36, 40, 40, 46, 42, 42, 36
0, 42, 42, 42, 76, 42, 42, 42
0, 34, t0, 10, 10, 10, 10, 34
0, 2, 2. 2, 2, 2, 42, 34
0, 42, 44, 50, 60, 50, 44, 42
0, 40, 40, 40, 40, 40, 40, 76
0, 42, 66, 52, 42, 42, 42, 42
0, 42, 62, 52, 46, 42, 42, 342
0, 34, 42, 42, 42, 42, 42, 34
0, 74, 42, 42, 74, 40, 40, 40
0, 34, 42, 42, 42, 52, 44, 32
0, 74, 42, 42. 74, 50, 44, 42
0, 36, 40, 40, 34, 2, 2, 74
0, 76, 10, 10, 10, 10, 10, 10
0, 42, 42, 42, 42, 42, 42, 34
G, 42, 42, 42, 24, 24, 10, 10
0, 42, 42, 42, 42, 52, 66, 42
0. 42, 42, 24, 10, 24. 42, 42
0, 42, 42, 24, 10, 10, 10, 10
0, 76, 2, 4, 10, 20, 40, 76
000,070,040,040.040,040,040,070
000,040,040,020,010,004,002,002
000,016,002,002,002,002,002,016
030,074,176,377.030,030,030,030
010,014,016,377,377,016,014,010
030,030,030,030,377,176,074,030
020,060,160,377,377,160,060,020
000,377,377,377,377,377,3717,377
000,000,377,377.377,377,377,377
000,000,000,377.377,377,377,377
000,000,000,000,377,377,377,377
000,000,000,000,000,377,377,377
000,000,000,000,000,000,377,377
000,000,000,000,000,000,000,377
376,376,376,376,376,376,376,376
374,374,374,374,374,374,374,374
370,370,370,370,370,370,370,370
360,360,360,360,360,360,360,360

21=JAN=81 143148 PAGE 7=2

STANDARD CHARACTER SET

«BYTE
-BYTE
«BYTE
«BYTE
«BYTE
.BYTE
.BYTE
«BYTE
«BYTE
.BYTE
-BYTE
+BYTE
«BYTE
«BYTE
«BYTE
+BYTE
+BYTE
«BYTE
«BYTE

340,340,340,340,340,340,340,340
300,300,300,300,300,300,300,300
200,200,200,200,200,200,200,200
200,200,200,200,200,200,200,377
377,001,001,001,001,001,001,001
001,001,001,001,004,001,001,377
200,200,200,200,200,200,200,377
000,000,000,000,000,000,000,200
200,000,000,000,000,000,000,000
001,000,000,000,000,000,000,000
000,000,000,000,000,000,000,001
000,010,024,042,343,000,000,000
010,010,030,040,100,040,030,010
000,074,146,303,201,000,000,000
030,000,140,100,100,140,060,0130
000,000,000,000,017,010,010,010
010,010,010,010,370,000,000,000
010,010,010,0106,013,000,000,000
000,000,000,000,370,010,010,010

$60(2)

$70(E)

:80(0)

190(Y)

2100

1110

2120

SEQ 0011

SEU 0012
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XVTCAO.P11

780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
79%
796
797
798
799
800
801
802
803
804
805
806
807
808
B09
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835

003014"
003024"
003034
003044"
003054
003064"
003074"
003104"'
003114
003124
003134
003144
003154
003164
003174
003204
003214
003224*
003234
003244"
003254
003264"
003274
003304
003314
003324"
003334"
003344"
003354°
003364"
003374
003404°
003414
003424
003434
003444"
003454
003464"
003474
003504
003514
003524
003534
003544"
003554
003564
003574
003604
003614"
003624
003634"
003644"
003654"
003664

360
030
030
074
000
000
000
030
030
074
003
200
000
203
074
030
030
030
146
314
n
377
377
377
3717
3177
200
003
003
300
303
000
000
000
000
066
030
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

21=JAN~81 14:47

360
030
030
074
0ov
000
000
0130
030
074
006
300
034
306
176
074
030
030
146
314
000
377
303
303
3176
377
300
007
007
340
347
160
000
030
066
066
076
146
060
030
030
030
066
000
000
000
000
006
074
030
074
074
014
176

360
030
030
074
voo
000
377
030
030
377
014
140
062
154
377
176
074
074
146
314
377
000
307
303
374
177
340
017
016
160
176
120
000
030
066
167
140
146
154
030
060
014
034
030
000
000
000
006
146
070
146
146
034
140

VTCA DEC/X11 SYSTEM EXERCISER MODULE

XVTCAO,.P11

836
837
838
839
B840
B41
842
843
844
845
B4n
847
848
849
850
851

852
853
854
B85S
856
857
858
859
860
861

B62
863
864
B6S
866
867
868
869
B70
871

872
873
874
8175
876
877

878

879

880

881

882

883

884

8RS

886
887

888

889
890
89t

21=-JAN=8}
003674 000
003704" 000
003714 000
003724 000
003734 000
003744 000
003754 000
003764 000
003774 000
004004" 000
004014 000
004024 000
004034 000
004044 000
004054 000
004064 000
004074" 000
004104 000
004114 000
004124 000
004134" 000
004144 000
004154 000
004164 000
004174" 000
004204 000
004214 000
004224" 000
004234 000
004244 000
004254 000
004264 000
004274 000
004304 000
004314 000
004324 000
004334 000
004344 000
004354 000
004364 000
004374° 030
004404 03¢0
004414" 030
004424 030
004434 000
004444 000
004454 000
004464 000
004474 000
004504 Voo
004514" 000
004524 374
0045134 374
004544" 370
004554 360
004564 340

14:47

034
176
074
074
000
000
014
000
060
074
030
030
174
074
174
176
176
076
146
074
006
146
140
146
146
074
174
074
174
070
176
146
146
146
146
146
176
170
140
036
074
034
030
070
377
000
000
000
000
000
000
374
374
370
360
340

060
006
146
146
030
03¢0
030
oou
030
146
146
066
1406
146
146
140
140
140
146
030
006
154
140
176
146
146
146
146
146
140
030
146
146
146
140
146
006
140
140
006
176
036
030
170
3717
377
000
000
000
00V
000
374
374
370
360
340

MACY11 30A(1052)

T.V.

21=JAN-81 14:48 PAGE 8

CHARACTER SET

«SBTTL

PO3CHR: LBYTE

MACY11 30A(1052)

T.V.

«BYTE
<BYTE
«BYTE
+BYTE
«BYTE
<BYTE
+BYTE
+BYTE
+BYTE
JBYTE
+BYTE
+BYTE
«BYTE
+BYTE
+BYTE
<BYTE
+BYTE
.BYTE
+BYTE
+BYTE
+BYTE
LBYTE
«BYTE
«BYTE
<BYTE
«BYTE
<BYTE
+BYTE
+BYTE
+BYTE
CBYTE
«BYTE
«BYTE
+BYTE
«BYTE
+BYTE
+BYTE
+BYTE
«BYTE
<BYTE
«BYTE
+BYTE
+BYTE
+BYTE
+BYTE
<BYTE
+BYTE
+BYTE
<BYTE
+BYTE
+HYTE
«BYTE
«BYTE

T.V. CHARACTER SET

360,360,360,360,360,360,360,360
030,030,030,030,030,030,030,030
030,030,030,030,030,030,030,030
074,074,074,074,074,074,074,074
000,000,000,000,377,000,000,000
000,000,000,000,377,377,000,000
000,000,377,377,377,377,000,000
030,030,030,030,377,030,030,030
030,030,030,377,377,030,030,030
074,074,377,377,377,377,074,074
003,006,014,030,060,140,300,200
200,300,140,060,030,014,006,003
000,034,062,060,170,0060,140,176
203,306,154,070,070,154,306,203
074,176,377,377,377,377,176,0174
030,074,176,377,377,176,074,030
030,030,074,146,303,146,074,030
030,030,074,176,377,176,074,030
146,146,146,146,146,146,146,146
314,314,314,314,314,314,314,314
377,000,377,000,377,000,377,000
377,377,000,000,377,377,000,000
377,303,307,317,333,363,343,377
377.,303,303,303,303,303,303,377
377.,376.374,370,360,340,300,200
377,377,177,9077,037,017,007,003
200,300,340,360,370,374,376,377
003,007,017,037,077,177,377,377
003,007.016,034,070,160,340,300
300,340,160,070,034,016,007,003
303,347,176,074,074,176,347,303
000,160,120,160,000,000,000,000
000,0060,000,000,000,000,000,000
000,030,030,030,030,030,000,030
000,066,066,000,000,000,000,000
066,066,167,000,167,066,066,000
030,076,140,074,006,076,030,000
000,146,146,014,030,060,146,146
000,060,154,154,0060,156,154,076
000,030,030,030,000,000,000,000
©000,030,060,140,140,140,060,030
000,030,014,006,006,006,014,030
000,066,034,076,034,066,000,000
000,000,030,030,076,030,030,000
0v0,000,000,000,000,030,030,060
000,000,000,000,076,000,000,000
000,000,000,0006,000,000,030,030
000,006,006,014,030,060,140,140
000,074,146,146,146,146,146,074
000,030.070,030,030,030,030,074
0v0,074,146,006,036,060,140,176
000,074,146,006,030,006,146,074
000,014,034,074,154,176,014,014
000,176,140,174,006,006,146,074

21-JAN=81 14:48 PAGE B-1

CHARACTER SET

+BRYTE
<BYTE
«BYTE
«BYTE
«BYTE
«BYTE
+BYTE
+BYTE
LBYTE
<BYTE
+BYTE
JBYTE
«BYTE
+BYITE
«BYTE
«BYTE
+BYTE
«BYTE
+BYTE
+BYTE
JBYTE
+BYTE
«BYTE
+BYTE
+BYTE
<BYTE
+BYTE
<BYTE
+BYTE
<BYTE
+BYTE
«BYTE
<BYTE
«BYTE
+BYTE
+BYTE
+BYTE
«BYTE
«BYTE
«BYTE
+BYTE
+BYTE
<BYTE
+BYTE
CBYTE
<BYTE
<BYTE
oBYTE
+BYTE
<BYTE
+BYTE
«BYTE
+BYTE
+BYTE
«BYTE
+BYTE

000,034,060,140,174,146,146,074
000,176,000,014,030,060,060,060
000,074,146,146,030,146,146,074
000,074,146,146,036,006,014,070
000,000,030,030,000,030,030,000
0U6,000,030,030,000,030,030,060
000,014,030,060,140,060,030,014
000,000,000,076,000,076,000,000
000,060,030,014,006,014,030,060
000,074,146,006,034,030,000,030
000,030,146,156,156,146,060,000
000,030,066,146,146,176,146,146
000,174,146,146,170,146,146,174
000,074,140,140,140,140,146,074
000,174,146,146,146,146,146,174
000,176,140,140,170,140,140,176
000,176,140,140,170,140,140,140
V00,076,140,140,156,146,146,076
UU0,146,146,146,176,146,146,146
000,074,030,030,030,030,030,074
000,006,006,006,006,006,146,074
000,146,154,170,160,170,154,146
000,140,140,140,140,140,140,176
000,146,176,176,146,146,146,146
0v0,146,146,166,156,146,146,146
000,074,146,146,146,146,146,074
000,174,146,146,174,140,140,140
000,074,1406,146,146,156,156,166
000,174,146,146,174,170,154,146
000,076,140,140,074,000,006,174
000,176,030,030,030,030,030,030
000,146,146,146,146,146,146,074
000,146,146,146,146,074,074,030
000,146,146,146,146,176,176,146
000,146,146,074,030,074,146,146
000,146,146,074,030,030,030,030
000,176.,006,014,030,060,140,176
000,170,140,140,140,140,140,170
000,140,140,060,030,014,006,006
000,036,006,006,006,006,006,036
030,074,176,377,030,030,030,030
030,034,036,377,377,036,034,030
030,030,030,030,377,176,074,030
030,070,170,377,377,170,070,030
000,377,377,377,377,377,377.317
000,000,377,377,377,377,377,377
u00,000,000,377,377,377,377,3117
Qv0,000,000,000,377,377,377,377
000,000,000,000,000,377,377,377
000,000,000,000,000,000,377,377
000,000,000,000,000,000,000,377
374,374,374,374,374,374,374,374
374,374,374,374,374,374,374,374
370,370,370,370,370,370,370,370
360,360,360,360,360,360,360,360
340,340,340,340,340,340,340,340

: 50

10

SEQ 0vu13

SEQ 0014
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892
893
894
895
896
897
B9R
B99
900
901
902
903
904
905
906
907
908
909
910
911
912

VTCA DEC/X11 SYSTEM EXERCISER MODULE

004574
004604
004614°
004624"
004634
004644"
004654
004664"
004674°
004704"
004714"
004724
004734
004744
004754"
004764
004774
005004

XVTCA0.P11 2

ACSR
ADDR
ADDR22=
ASB
ASTAT
AWAS
BAKGND
BASE
BASE1
BEGIN
BITO
BITH
BIT10
BIT11
BIT12
BIT13
BIT14
BIT1S
BIT2
BIT3
BIT4
BITS
BIT6
BIT7
BITS
BIT9
BLINK
BREAKSs=

.« ABS.

000102R
000006R
001000
000106R
000104R
000110R
000762R
001004R
001006R
000000R
000001
000002
002000
004000
010000
020000
040000
100000
000004
00¢010
000020
000040
000100
000200
000400
001000
000770R
104407

000000
005014

300
300
300
377
003
3717
000
300
003
000
000
030
000
030
000
030
030
000

000001

300
300
300
003
003
300
000
000
000
000
030
030
074
070
000
030
030
000
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000
001

ERRORS DETECTED: 0
DEFAULT GLOBALS GENERATED: 0

BR1

BR2
RTUDS =
CARX
CARY
CDATAS=
CHAR
CONFIG
CSRA
DATCKS=
DATERS=
DEVBUF
DEVCSR
DYIDY
ENDITS=
ENDS =
ERRTYP
EXITS =
FLASH
FORGND
GETPAS=
GWBUFs=
HRDCNT
HRDERS=
HRDPAS
ICONT
ICOUNT
1DNUM

T.V.

300
300
300
003
003
300
000
000
000
000
074
070
146
160
000
030
030
000

MACY11 30A(1052)
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«BYTE 300,300,300,300,300,300,300,300 ; 110
«BYTE 300,300,300,300,300,300,300,300
«BYTE 300,300,300,300,300,300,300,377
+BYTE 377,003,003,003,003,003,003,003
+BYTE 003,003,003,003,003,003,003,377
«BYTE 377,300,300,300,300,300,300,300
«BYTE 000,000,000,000,000,000,000,300
«BYTE 300,000,000,000,000,000,000,000
.BYTE 003,000,000,000,000,000,000,000
«BYTE ©00,000,000,000,000,000,000,003
«BYTE 000,030,074,146,347,000,000,000
+BYTE 030,030,070,060,140,060,070,030
.BYTE 000,074,146,303,303,000,000,000
+BYTE 030,070,160,140,140,160,070,030
.BYTE 000,000,000,000,037,030,030,030
+BYTE 030,030,030,030,370,000,000,000
«BYTE 030,030,030,030,037,000,000,000
«BYTE 000,000,000,000,370,030,030,030

<EVEN

«LIST BEX

<END

SYMBUL TABLE

000012R
000013R
104421
000774R
000776R
104412
000772R
000056R
000100R
104411
104404
00Q0756R
000754R
000014R
104413
104410
000106R
104400
V00766R
000760R
104415
104414
000044R
104405
000050R
000036R
000040R
000122R

XVTCAO0.08J,XVTCAQ.LPT=DDXCUM.P11,XVTCAO,P11
RUN=TIME: 4 7
RUN=TIME RATIO: 28/13=2,1
CORE USED: 8K

+»3 SECONDS

(15 PAGES)

INIT
INTR
MAP22s=
MODNAM
MODSP
MSGNS
MSGSS
MSGS
NULL
OPEN
OTOAS
FASCNT
PIRQS
POPSP
PUPSP2
PRTY
PRTYO
PRTY1
PRTY2
PRTY3
PRTY4
PRTYS
PRTYb
PRTY?7
Ps

PSw
PUSH
PUSH2

TN

MACY11 30A(1052) 21~JAN=81

U000 30R
000120R
104416
000000R
000222k
104403
104402
104401
000000
QUu000
104420
000034R
900004
005726
022626
000000
000000
000040
000100
000140
000200
000240
000300
000340
177776
17777e
005746
V24646

14:48

PAGE 9

PO2CHR 001014R
PO3CHR 003014R
RANDS = 104417

RANNUM  000054R
RESTRT 000222R
RES1 00Q056R
RES2 000060R
RSTRT 000112R
R6 =%000006

R7 =%000007

SARDAT 001010R
SBADR 000102R
SDRDAT 001012R
SOFCNT  000042R
SUFERS= 104406

SOFPAS  000046R
SPUINT 000032R
SPSIZ = 000040

Sk1 000016R
SK2 000020R
SR3 000022R
SR4 000024R
START 000222R
STAT 000026R
SVRO 000062R
SVR1 000064R
SVR2 000066FK
SVR3 000070R

SvRk4
SVRS
SVR6
SYSCNT
TRPDFD=
T0601
T0602
T0603
T0604
T060S
T0606
T0607
T0608
TO609
T0610
TO611
T0612
VECTOR
VIDEON
WASADR
wDFER
wDTO
XFLAG
XMAX
YMAX

000072k
000074k
000076K
000052R
000022

000274R
00U330F
000332R
000416R
000424R
000436R
000450k
000454K
000460k
000466R
000474F
000720R
000010k
000764R
000104k
000116R
000114K
000005k
001000R
001002k
005014k

SEQ 0015

SEG 0016

S
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3eée
369
370
n
3712
N
374
3715
376
mnm
378
379
340
3et
g2
gl
o4
385
3eeé
387
3ee
389
390
391
392
39
394
395
396
397
398
399
400
401
402
403

22-AUG-80 14:36
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+REM_

IDENTIFICATION

PRODUCT CUDE? AC-S248A~MC

PROﬂUCT NAME$ CXKWGAD CS8 KWiiC DEC/X MOD

DATE CREATED: JUL 15,1980

MAINTAINER: CSS LOW VOLUME PRODUCTS

AUTHOR(S) VIJAY ANANDWALA

UPDATE AUTHOR(S):

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE NlT“OUT
NUTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPURATION. DIGITAL EUUIPMENT CORPORATION ASSUMES
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT,
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LYICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
TERMS OF SUCH LI1CENSE.

DIGITAL EUUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1960 BY DIGITAL EQUIPMENT CURPORATION

SEQ 0001
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CXKWGA,SRC

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

22-AUG-80 1431306

MACY11 30A(1052) 22-AUG-80 143147 PAGE )

ABSTRACTS
“CXKWG*® 15 A DEC/X1] SOFTWARE MODULE WHICH EXERCISES A
KW11~-C CLOCK.
THE MAIN CHARACTERISTICS OF THIS MODULE ARE:
1.SET/READ THE TIME OF THE CLOCK,
2.SET UPDATE INTERRUPT "
3.SET TIME INTERVAL INTERRUPT

REQUIREMENTS

PDP11 PROCESSOR,KW11-~C CLOCK,TERMINAL,16K MEMORY

PASS DEFINATIONG
ONE. PASS OF THE CXKWG CONSISTS OF 10, ITERATIONS OF
BASIC TEST SEQUENCE, (SET/READ TIME,UPDATE INTERRUPT,
TIME INTERVAL INTERRUPT).

EXECUTION TIMES
ONE. PASS OF CXKWG ALONE ON PDP11/34 TAKES APPROXIMATELY
I MINUTE,

CONFIGARATION REQUIREMENTS!t
DEFAULT PARAMETERS:
DEVADR:160200, VECTOR: 300, BRist 6, BR2t 6,DEVCNT31,ICONST210,

PRINTOUT
PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED IN THE DEC/X11i
DOCUMENT,
NOTE:
IN HARD AND SOFT ERROR WHERE
ERRTYP: 3 = ACTUAL READ STATUS OF CSR NOT MATCH WITH EXPECTED.
2 = ACTUAL READ VALUE OF TIME NOT MATCH WITH EXPECTED,

\

SEQ

0002
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442

443

444 000000°
(1) 000000
(2)

(2)

(2)

(2)

(2) 000000°*
(2) 000000*
(2) 000005"
(2) 000006
(2) 000010"*
(2) 000012*
(2) 000013
(2) 000014
(2) 000016"*
(2) 000020
(2) 000022*
(2) 000024
2)

(2) 000026
(2) oovolo*
(2) 000032
(2) 000034
(2) 0000136°
(2) 000040°"
(2) 000042*
(2) 000044
(2) 000046°
(2) 000050°
(2) 000052
(2) 000054°
(2) 000056"
{2) 000056
(2) 000060
(2) 000062
(2) 000064
(2) 000066
(2) 000070
(2) 000072
(2) 000074°
(2) 000076°
(2) 000100°
(2) 000102°
(2) 000102°
(2) 000104"
(2) 000104"
(2) 000106°
(2) 000106
(2) 000110
(2) 000112
(2) 000114
(2) 000116°
(2) o000t120*
(2) 000122

053513

000
160200
000300

Juo

300
000001
000000
000000
000000
000000

140000
000244°*
000224
000000
000012
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000

000000
000000
000430°
000000
006000
000000
000000

22-AUG-80 14:136

040507

040
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<KWGA >,160200,300,6,6,0,10,,0

MUDULE 140000,KWGA

,160200,300,6,6,0,10.,0

+TITLE KwGA DEC/X13) SYSTEM EXERCISER MODULE

DLXCOM VERSION 6
.LIST BIN

2)-MAY~-178

222 R AR R R R R R R 2 R 2 R R A R R R R R R R R R R R R R AR R R SR R 2 R RSS2SR 22222 )

JUSED TO KEEP TRACK OF WBUFF USAGE
$18T DEVICE ADDR.

31ST DEVICE VECTOR,

31ST BR LEVEL,

J2ND BR LEVEL,

$DEVICE INDICATOR 1.,

JSWITCH REGISTER 1t

$SWITCH REGISTER 2

3SWITCH REGISTER 3

JSWITCH REGISTER 4

(REE R R RS R AR R 2 2R R R R 2R R R R R A R R R R 2 R RS AR R RS RS2SR R S22 202

}STATUS WORD,

$ MODULE START ADDR,

JMODULE STACK POINTER,

}PASS CUOUNTER,

$4 OF ITERATIONS PER PASS=10,
1LOC TO COUNT ITERATIONS

1LOC TO SAVE TOTAL SOFT ERRORS
$LOC TO SAVE TOTAL HARD ERRORS
$LOC TO SAVE SOFT ERRORS PER PASS
$LOC TO SAVE HARD ERRORS PER PASS
JA OF SYS ERRORS ACCUMULATED
JHOLDS RANDOM # WHEN RAND MACRO 1S CALLED

JRESERVED FOR MONITOR USE
JRESERVED FOR MONITOR USE

JLOC TO SAVE RO.

JLOC TO SAVE Ri.

JLOC TO SAVE R2.

JLOC TO SAVE R3.

1LOC TO SAVE R4,

JLOC TO SAVE RS,

$LOC TU SAVE R6.

SADDR OF CURRENT CSR.

$ADDR OF GOOD DATA, OR

$CONTENTS OF CSR,

$ADDR OF BAD DATA, OR

}STATUS REG CONTENTS.

JEYPE OF ERROR

JEXPECTED DATA.

JACTUAL OATA.

JRESTART ADDRESS AFTER END OF PASS
IWORDS 10 MEMORY PER ITERATION
JWORDS FROM MEMORY PFR ,TERATION
54 OF INTERRUPTS PER ITERATION

BEGIN

MODNAM: ASCI1 /KWGA / jMODULE NAME,
XFLAG: .BYTE OPEN
ADDR 16020040
VECTOR: 30040
BRLs .BYTE PRTY6+0
BR2: .BYTE PRTY640
DVIDIs O+}

SRi OPEN
SR2t OPEN
SR OPEN
SR4: UPEN
STAT? 140000
INITS START
SPOINT3 MODSP
PASCRT: O

ICONT? 10,
ICOUNTs 0
SUFCNTS O
HRDCNT: 0
SOFPAS: 0
HRDPAS: O
SYSCNT: 0
RANNUM: O
CONF1G3

RES1 1 0

RES2: 0

SVRO3 OPEN
SVR1S OFEN
SVR23 UPEN
SVR3: UPEN
SVR4: OPEN
SVRS: OPEN
SVR6 ¢ OPEN
CSRAs OPEN
SBADRS

ACSR: OPEN
WASADRS

ASTAT: UPEN
ERRTYP

ASBS OPEN
AWAS: OPEN
RSTRT: RESTRT
wOTU: OPEN
wDFR$ OPEN
INTH: OPEN
IDNUM: O

JMODULE TOENTIFICATION NUMBER=0

SEQ 0003
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(2)

2)

(2)

(2)

3)

(2) 000224"*
(2)

445

446 000224
447 000226'
448 000230°
449 000232°
450 000234°*
451 000236
452 000240°
453 000242
454 000244
455 000250
456 000254'
457 000260
456 000264
459 000270°*
460 000274°
461 000300'
402 000304°
463 000310
464 000314
465 000320
466 000322°
467 000326
466 00013132
469 000336
470 000344
471 000350°
472 000356°
473 000360'
474 00013164
475 000372
476 000376
477 000404
476 000406
479 000412
480 000420°
481 000424
482

463 000430°'
404 000434
485 000440°*
486 000442°
487 000446
488 000452
489 000456
490 000460°
491 000462°
492 000466
493 000470

000040

000000
000000
000000
000000
000000
000000
000000
000000
0161700
010067
062700
010067
062700
010067
062700
010067
016700
012720
116210
005720
012720
116710
005077
o121M
004267
03211
001422
005027
012777
004767
03271
001407
005077
012711
004769
0050177

012700
022700
003004
005067
000167
005077
012002
012004
010274
012002
012004

22-AUG-80 14136

171536
1777152
000002
177744
000002
177736
000002
177720
177500
001046
1717472

001262
177461
177666
105201
001144
020000

177640
013470
001116
020000

177612
010045
001070
177574

000646
000742

177440

000272
177546

000000

177662

177646

177636

1771620

177612

MACY1l JOA(1052) 22-AUG-80 14147 PAGE 4-1

<HEPT sPsiz JMODULE STACK STARTS HERE,
«NLIST

+wORD 0

+LIST

+JENDR

MODSP3 :
AR R AR R AR A R A A R R A R A R R A R R R R R s R R R R R R Y]
JOEFINATIONS AND OTHER GOODIES

CSR3 OPEN JCONTROL STATUS REGISTER
RGO OPEN JYEAR,MONTH & DAY REGISTER
RG2t OPEN JHOUR & MINUTE REGISTER
RG43 OPEN JSECOND & TIMEINTERVAL REGISTER
CNT3 OPEN JCOUNTER
GOOD: OPEN
BAD: OPEN
DREG: OPEN
START: MOV ADDR, RO
MOV RO, RGO
ADD 2, RO
MOV RO, RG2
ADD 12, RO
MOV RO, RG4
ADD 2, RO
MOV RO, CSR
MOV VECTOR, RO
MOV #DATINT, (RO) ¢ JADDRESS OF THE INTERRUPT ROUTINE
MUVB BR1, (RO) $PRIORITY
TST (RO) ¢+
MOV ATIMINT, (RO} + JADDRESS OF TIME INTERRUPT
Movs BR2, (RO)
CLR #CSR
MOV £105201,8RGO JSETUP PRESET
JSR PC, WAIT IWAIT FOR RDY AND ‘*DE'BIT TO SET
BIT 181T13, @CSR 1Is 'VI' BIT SET?
BEOQ 16 JINO1BR
CLR 8CSR $CLEAR CSR
Mov 113470, @RG2 $PRESET FOR HOUR+MIN
JSR pC, WAIT JWAIT FOR RDY AND DE TO SET
BIT sBIT13, 8CSR J1S8 'VI' BIT SET?
BEQ 18 INOSEXIT
CLR @CSR $CLEAR CSR
MOV #10045, @RG4 JPRESET SECOND
JSR PC, WAIT JIWALT FOR ‘DE'AND RDY BIT TO SET
163 CLR @CSR 3CLEAR CSR
RESTRT: MOV sTABLE, RO 3 ;POINTER TO THE TABLE
153 cMP $TABEND,RO 1118 IT END OF TABLE?
BGT 28 $3BRANCH IF NOT
CLR ASB 3} iCLEAR THE LUOCATION
JMP TABEND+2 JIEXIT
283 CLR ¥CSR
MOV (RO)+, R2 }$MASK TO SET BIT IN CSR
MoV (RO)+, R4 1 3 ADDRESS OF CSR
MoV R2, 8(R4) $$VALUE AT THE ADDRESS
Mov (kRO)¢, R2 1;VALUE TO BE WRITTEN IN DEV REG
MOV (RO)+, R4 3} 1ADDRESS OF DEV REG

( (

SEQ 0004
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494 000472
495 000476
496 000502°
497 000506
498 000512°
499

500 000514
501 000516
502 000520
503 000524
504 000530°'
505 000532°*
S06 000540
507 000546"
508 0005s0°
509 000556
510 000564°
S11 000566
512 000574°
513 000602
514 000610°
515 000616°
S16 000624
517

(1) 000632°
(1)

518 000636
519 000642
$20 000644
521

522 000646"
$23 000650°
524 000652¢
525 000654'
526 000656
527

528 000660°
529 000662
530 000664"
531 000666"
$32 000670
$33

534 000672°
535 000674'
536 000676
537 000700
538 000702
539 000704"
540 000706°
541 000710°
542 000712
543 000714
544

545 000716
546 000720
547 000722

010274
004767
005017
022027
001350

012002
012004
010274
012067
012004
017467
026767
001433
017467
026761
001424
012767
016767
0127617
0127617
016767
016761

104404

022027
001324
000673

040000
000224
017073
000226
17177117

000004
000224
017073
000226
177111

10000
000224
002004
000226
171717111
000000
000224
002004
000226
127111

100000
000224
000000

22-AUG-80 14136

000000
001012
17171516
171711M

000000
177506

000000
177472

000000
177454

1774132
177424
0002136
000240°
177414
177410

000000"

111

177500
177472

177462
177454

177306
1717276
177272
177266
177262
117256

MACY11 30A(1052)

Is:

TABLE:

22-AUG-080 143147

@(Rg)
WAIT

-1

R2

R4
e(R4)
GOOD
R4
BAD
BAD

BAD
BAD

ACSR
CSRA
SBADR
WASADR
ASB
AWAS

PAGE 4-2

$13VALUE IN THE DEV REG
SIWALIT FOR READY BIT TO SET
33CLEAR CSR

3118 IT END OF SET?

JIGET MORE VALUES FROM TABLE

JIMASK TO READ DEV REGISTER
3 4 ADDRESS OF CSR

3 IACTUAL TRANSFER
JIEXPECTED VALUE

3} 1 ADDRESS OF DEVICE REG
$}3READ VALUE IN BAD
}IEXPECTED=ACTUAL?

3 $BRANCH IF YES

$ IREAD AGAIN

3} INOW THEY ARE EQUAL?

3} 3BRANCH IF YES
31CONTENT OF CSR

3 1 ADDRESS OF CSR
J1EXPECTED ADDRESS
J$ADDRESS OF ACTUAL DATA
3} 3ACTUAL DATA SHOULD BE
$3ACTUAL DATA WAS

XA A R R R R R R R R N R R R R R AR SR R N TSR R R TR

.3DATA ERROR{!!
R AR IR A R YR s I I YL

Mov R2,
JSR PC,
CLR @CSR
CMpP (RO)+¢,
BNE 18

MOV (RO} ¢+,
Mov (RO)+,
MOV R2,
MOV (RO)+,
MOV (RO)+,
MOV e(R4),
CHP GOoUD,
BEQ 45

MoV 2(R4),
CMP Goob,
BEQ 46

MoV @CSR,
MOV CSK,
MOV $GOuD,
MOV #BAD,
Muv GOUD,
MoV BAD,
DATERS ,BEGIN
CMP (RO)+,
BNE 3s

BR 16
BIT14

CSR

17073

RGO

1777117

BIT2

CSR

17073

RGO

1717171717

BITIS

CSK

2004

RGO

11711

00000

CSR

2004

RGO

1771117

BIT1S

CSR

00000

-1

1315 1T END OF SUBSET?
1 3READ MORE VALUE
1 1GET MORE VALUES

$IMASK TD SET YEAR BIT IN CSR
3 ADDRESS OF CSR

JIYEAR 1979

1 3 ADDRESS OF YEAR REGISTER
J3END OF SUBSET

$1SET BIT TO READ YEAR

3 $ADDRESS OF CSR

3IEXPECTED VALUE OF YEAR
31END OF SUBSET

J3SET TIME

1 JFEBRUARY 4

SEQ 0005



KWGA DEC/X11 SYSTEM EXERCISER MODULE

CXKWGA . SRC 22-AUG~80 14336
548 000724' 000230°
549 000726' 177117
550 000730' 000000
551 000732* 000224
552 000734 000000
553 000736* 000230°
554 000740°* 1227777
555 000742° 000000 TABEND ¢
556
557
558
559
560 ;
S61 000744® 012700 001206° SETINT:
562 000750° 022700 001216° ONE 1
563 000754* 003002
564 000756° 000167 000236
565 000762* 005077 1717236 WO
566 000766' 012777 100100 177230
567 000774 012067 177236
S6y  001000°* 013067 177236
569 001004 016777 1277226 177230
570 001012* 104400 000000°
s71
572 001016* 017767 177202 177056 DATINTS
573 001024°* 005077 177174
574
(1) 001030' 000004 000000° 001036"
(1)
5715 001036° 017767 177200 177174 1§23
576 001044°' 042767 040000 177030
577 001052' 022767 100300 177022
578 001060° 001416
S79 001062° 016767 177136 1717010
580 001070' 012767 100300 177006
581 001076 012767 000001 177002
582
(1) 001104 104405 000000°* 000000
(1) .
583 001112' 000167 177632 -
504 001316 026767 177114 177114 262
585 001124 0017t1
586 001126' 017767 177110 177104
587 001134* 026767 1177076 177076
588 001142° 001702
S89 001144 016767 177072 176126
590 00§1152' 017767 1177064 176122
591 001160 016767 177052 1761716
592 001166 012767 000002 176712
593
(1) 001174° 104406 000000* 000000
(1)
594 001202' 000167 177542
595 004206' 006005 TABLE?2:
596 001210*' 000226
597 001212* 006000

MACY11 30A(1052)

22-AUG-80 J43147 PAGE 4-3

RG2
1t
000000
CSR
00000
RG2
11771
000000

JTHIS ROUTINE SETS UPDATE INTERRUPT
3BITIS IN CSR 1S SET TO WRITE THE TIME
3BIT6 1S SET IN CSR TO ENABLE THE INTERRUPT

MOV 1TABLE2,RO $3POINTER TU THE TABLE

(o, ]34 $TABEN2,RO 1311S IT END OF TABLE

BGY T™wO $3BRANCH IF NOT END

JMp TABEN2+2 JIEXIT,OTHERWISE

CLR #CSR 1 3CLEAR CSR

MOV #BITIS+B1T6,0CSR $3SET TIME WITH INTRPT ENABL
L1 (RO}+, GOOD JIWRITE VALUE

MOV @(RO)+, DREG 1P ADDRESS OF DEV REG

MOV Goub, #DREG 1A

EXITS ,BEGIN JEXIT TO MONITOR. MODULE WAIT FOR
Mov PCSR, ACSR 3} 3CURRENT CONTENT OF CSR

CLR @CSR $3CLEAR CSR

,-----------n-------------—-----n-—-----------------------—-----—.

PIRQGS ,BEGIN, 1S 3 QUEUE UP TO CONTINUE AT 1§ AND RTI

’—------—-------—-------------------n-—-—-----—-------—--------—.

Hov @DREG, BAD J$READ THE CURRENT VALUE
B1lC 18IT14, ACSR $3CLEAR *T1' 1F SET

cMp 1100300, ACSR JIEXPECTED STATUS OF CSR
BEQ 25 1 SBRANCH IF EQUAL

HOV CSR, CSRA 3 $ ADDRESS OF CSR

MOV ¥100300,ASTAT J3EXPECTED STATUS

MOV ", ERRTYP }3ITYPE OF ERROR

R R R AR R R R R R R R R R R R R R R R A R R R R e L

HRDERS ,BEGIN, NULL FEXPECTED STATUS OF CSR DIDNOT MATCH WITH
R R AR R A R R R R R R R R R R R P s R R A R R R Y
JMP ONE

cMP GouD, BAD JIEXPECTED=ACTUAL?

BEQ ONE

MOV BDREG, BAD $ 1 TRY TO READ AGAIN

CMP GOOoD, BAD J#ARE THEY EQUAL?

BLOQ ONE

MOV DREG, CSRA $ 3 ADDRESS UF DEV REG

MOV GLDREG, ACSR J3CONTENT OF REG

MUV GouD, ASTAT JIEXPECTED STATUS

Mov 2, ERRTYP 33TYPE OF ERRUR

R R R R R R A R R Rl A R e R R R R R R R R R R Y
SUFERS ,BEGIN, NULL
AR R R R R R R R R R R R N R R s R 22 )

Jup ONE

6005 3 SDECEMBER S

RGO 3 }ADDRESS OF REG
6000 3312HH,00MIN

( (

SEQ 0006

INTERRUPT,

ACTUAL STATUS

JREAD VALUE NOT MATCH WITH THE SET VALUE OF TIME



KWGA DEC/X11 SYSTEM EXERCISER MODULE

CXKWGA,SRC 22-AUG~80 14136
594 001214° 000230°
599 001216* 000000
600
601
602
603
604
605
606
607
608 001220°' 012700 001470*
609 001224' 022700 001502°
610 001230*' 001515
611 001232 012067 1177000
612 001236° 005077 176762
613 001242' 012777 000050 176754
614 001250' 016777 176762 176154
615 0041256' 104400 000000°
616
617 001262°' 017767 176736 176612
618 001270 005077 176130
619 001274* 012777 000010 176722
620 001302*' 017767 176724 1761730
621
(1) 001310*' 000004 000000* O0O1316°
1)
622
623 001316 042767 137727 1176556
624 001324 022767 040050 176550
625 001332*' 001415
626 001334°' 016767 176664 176536
627 001342 012767 040050 176534
628 001350°* 012767 000001 176530
629
(1) 001356*' 104405 000000* 000000
(1)
630 001364* 000711
631 001366 042767 040000 176642
632 001374°' 016702 176636
633 001400 016704 176634
634 001404 160204
635 001406* 0020014
636 001410' 005404
637 001412' 020427 000001
638 001416 003702
639 001420° 017767 176600 176454
640 001426' 012767 000236°' 176446
641 001434 012767 000240 176442
642 001442 016767 176520 176436
643 001450 016767 176564 176432
644
(1) 001456* 104404 000000'
(1)
645 001462° 000660
646
647 001464 000167 000014

MACY11 30A(1052)

TABEN2:

/

SEQ 0007

{ ( (
22-AUG-80 14147 PAGE 4-4
RG2 $}1ADDRESS OF DEV REG
00000 1JEND OF TABLE

$THIS ROUTINE SETS TIME INTERVAL INTERRUPT

H

1
DELTA3
Dt

TIMINTS

188

283

D2:

MOV ATIMTAB,RO J3POINTER TO THE TABLE

Cup NTIMEND,RO 5315 IT END UF TABLE?

BLEQ D2 S3BRANCH IF END OF TABLE

MOV (RO)+, GOOD $3GET VALUE FROM THE TABLE

CLR 8CSR 3JCLEAR CSR

MOV SB1TS+BITI,@CSR $J3SET TIME INT AND INTRPT ENBL
MOV GOOoD, eRG4 $ $INTO SECOND REG

EX1TS ,BEGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT.
MOV @CSR, ACSR J3STATUS OF CSR

CLR @CSR

MoV tBIT3, @CSR JIREAD DELTAT

MOV 8RG4, BAD $3READ TIME INTERVAL VALUE

IR L L L e L L L e L L e L P L Lt

P1RUS§ ,BEGIN, 1S $} QUEUE UP TO CONTINUE AT 18 AND RTI

IR LD LR L LR L L L et

B81C #137727,ACSR $ICLEAR UNWANTED BI1TS
Cup 240050, ACSR 11EXPCT STATUS OF CSR
BEQ 28 1 3BRANCH IF EQUAL

MOV CSR, CSRA 13

MOV #40050, ASTAT };EXPECTED STAT"S OF CSR
MLV ", ERRTYP $1TYPE OF ERROR

AR R R R R R R R R R R R R R R R R R R R RN R R R R R R R R R 22 Y]

HRDERS ,BEGIN,NULL 3STATUS DIDN'T MATCH
R AR AR R R R R R A R A R R R R R R R R R R A R RS LY

BR D1 33GET NEXT VALUE

BiIC #40000, GOOD J3CLEAR TIME INTERVAL ENABLE BIT
MOV Guoo, R2 }3GET EXPECTED VALUE

MOV BAD, R4 33 DELAT VALUE AT TIME OF INTRPT
SuB R2, R4 3IGET THE DIFFERENCE

8GE 3s J3BRANCH IF DIFFERENCE POSITIVE OR ZERO
NEG R4 3} sMAKE POSITIVE

CMP R4, (B} $131S DIFF, MORE THAN 17

BLE Dy $IGET NEXT VALUE

MOV eCSR, ACSR }3CURRENT STATUS OF CSR

MOV #GOOD, SBADR 3 s ADDRESS OF EXP DATA

MOV #8AD, WASADR } FADDRESS OF ACTUAL DATA

MOV GuoD, AS8 }3ACTUAL DATA SHOLD BE

MOV BAD, AWAS 33ACTUAL DATA WAS

AR R R R R e Ry R R R L R R R PR 2]
DATERS ,BEGIN $DATA ERRORIY!

RAR AL RS 2 R R A R R R A R R A R R R SRR R 2 R R R 2]
BR Dt 1iGET NEXT VALUE

JMP T1HEND+2



KWGA DEC/X1) SYSTEM EXERCISER MODULE

CXKWGA ,SRC
648 001470
649 001472
650 001474°
651 001476
652 001500
653 001502
654
655 001504
(1)
656 001510
657
658
659
660
661
662 001514
661
664 001522
(1) 001522°
(1) 001526
665 001532
666 003540°
667 001542°
668 001546*
669 001550"
670 001556°*
671 001564"
672 001572
613
(1) 001600°
1)
674 001606
675 001612
676 001620
677 001622°
678 001624'
679
680

04771
040304
040506
042041
042333
000000

104413

000167

012767

104407
104407
0321M
001024
005367
001365
016767
017767
012767
012767

104405

104410
032711
001001
000773
000207

000001

22-AUG~80 143136

000000

176714

0711111

000000"*
000000
100000

176466
176450
176442
100200
000001
000000

000000°
000200

176512

176464

176322
176316
176312
176306

000000

176404

MACY 11

TIMTAB:

TIMEND:

JOA(1052) 22-AUG-80 143147 PAGE 4-5

4711 1
40304
40506
42043
4231}
00000

ENDITS,BEGIN JSIGNAL END OF ITERATION,
JMONITOR SHALL TEST END OF PASS
JMP RESTRT

$THIS ROUTINE WAIT FOR READY BIT TO SET
JIF READY BIT DIDN'T SET IN GIVEN TIME
JTHE MODULE WILL BE DROPPED

H
WAITS

183

281

353

482

Mov $7717717,CNT J3SET UP TIMER

BREAKS ,BEGIN JTEMPORARY RETURN TO MONITOR....

BREAKS ,BEGIN JTHEN CONTINUE AT NEXT (NSTRUCTION,

BIT $BIT15, @CSR 3918 RDY BIT SET?

BNE 3s }IBRANCH IF YES

DEC CNT 3 3DECREMENT COUNT

BNE 16 . $IWALT SOME MORE TIME AND TRY AGAIN
MOV CSR, CSRA 13CSR ADDRESS

MoV eCSR, ACSHR JICONTENT OF CSR

MOV $100200,ASTAT JIEXPECTED STATUS OF CSR

MoV ", ERRTYP 1 '

R AR A A R R R R R R R R R R R s T2 ],
HRDERS ,BEGIN,NULL $'DE®* AND/OR ‘RDY' BIT FAIL TO SET IN CSR
A A AR R R Ry s S R R R )
ENDS ,BEGIN $MODULE DROPPEDFREADY BIT FAIL TO SET IN TIME
81T #BIT7, @CSR 1115 RDYBIT SET?

BNE 48 33 YESIRETURN

BR 38 }IDECREMENT COUNTER

RTS PC JIEXIT

+END '

SEQ 0008



KWGA DEC/X11 SYSTEM EXERCISER MUDULE

CXKWGA ,SRC

ACSR 000102R
ADDR 000006R
ADDR22= 001000

ASB 000106R
ASTAT 000104R
AWAS 000110R
BAD 000240R
BEGIN 000000R
BITO = 000001

8IT1 = 000002

BITI0 = 002000

BITIt = 004000

BIT12 = 010000

BITI3 = 020000

BIT14 = 040000

BIT15 = 100000

BIT2 = 000004

BIT3 = 000010

BIT4A = 000020

BITS = 000040

BIT6 = 000100

BIT? = 000200

BIT8 = 000400

BIT9 = 001000

BREAKS= 104407

BR1 000012R
BR?2 000013R
BTODS = 104421

CDATAS= 104412

CNT 000234R
CONF1G 000056R
CSR 000224R
CSRA 000100R
DATCK$= 104411

DATERS= 104404

DATINT 001016R
DELTA 001220R
DREG 000242R
DVID1 000014R
1 001224R
D2 001464R
ENDITS= 104413

ENDS = 104410

ERRTYP 000106R
EXITS = 104400

GETPAS= 104415

GOoD 000236R
GWBUFS$= 104414

HRDCNT 000044R
HRDEKS= 104405

HRDPAS 000050HK

22-AUG~80 14336

4440
444
444
4440
444
444
4520
641

444
674

444
4441
444
4440
4441
444
444
4440
444
4440
444
4440
4440
444
44410
444
444
4440
444
444
444
450
4440
4461
529

618*
4441
4441
4440
461

6084
453
444
6091
610

444
444
4440
4440
444
45114
631%
444
4441
444
444

S11»
454

406
SH0¢
516%
505
643
511

471
522
534
528
613

6113
566
615

664
464
467

662¢

461+
535

619¢
512

517
572

566+

630
647
655
674
S01¢
570

503%
632

582

5720

515%
591
643
506

570

476
576
545

619

b67%
468%
540
626
579¢

644

569¢%

638

592*
615

506
640

629

MACY11 30A(1052)
CROSS REFERENCE TABLE ~- USER SYMBOLS

576

642¢
627
5008¢

574

566

471
546
639
589¢

575

645

620

509
642

673

22-AUG-80 14347 PAGE 5

517 590¢ 617 623¢ 624
671%

509 514 516 575¢ 584
582 593 615 621 629
665

473 476 478¢ 401% 460%
551 S65¢ S566¢ 572 573
665 669 670 675

626% 669%

586 5689 590

672¢

51) 515 567* 569 564

639

586%*

644

496¢%
579

587

670¢

587

655

511
612¢

591

620¢

664

512
613¢

611%

SEQ 0009

633

673

523
617

614



KWGA DEC/X13 SYSTEM EXERCISER MODULE

CXKWGA ,SRC
ICONT 0000136R
LCOUNT O000040R
IONUM 000122R
INIT 000030R
INTR 0001 20R
MAP228= 104416
MODNAM (000000R
MODSP 000224R
MSGNs = 10440)
MSGSs = 104402
MSGs = 104401
NULL = 000000
ONE 000750R
OPEN = 000000
OTOAs = 104420
PASCNT 000034R
PIRGs = 000004
POPSP = 005726
POPSP2= 022626
PRTY = 000000
PRTYO = 000000
PRTYY = 000040
PRTY2 = 000100
PRTY3 = 000140
PRTY4 = 000200
PRTYS = 000240
PRTY6 = 000300
PRTY? = 000340
Ps = 1771716
PSW = 117176
PUSH = 005746
PUSH2 = 024646
RANDS = 104417
RANNUM 000054R
RESTRT 000430R
RESY 000056R
RES2 000060R
RGO 000226R
RG2 000230R
RG4 000232R
RSTRT 000112R
SBADR 000102R
SETINT 000744R
SOFCNT 000042R
SOFERS= 104406
SOFPAS 000046R
SPOINT 000032R
SPS1Z = 000040
SR 000016R
SR2 000020R
SR3 000022R
SR4 000024R
START 000244R
STAT 000026R
SVRO 000062R
SVR} 000064R

22-AUG-80 1431136

444
444
4444
4449
444
4441
4440
444
4440
444
444
444
S624
444
444
4440
4448
444
444
444
444
4449
444
444y
4440
444
4440
4440
4440
444
4444
4440
4440
4449
444
144
4443
447
4482
449
444
444y
5610
444
444
4440
4444
1
444
4440
444
4440
444
444
4440
444

582
583
446

574

483

455¢%
457«
459+
513
593

444

454

593
5685
447

621

656

469%
474
479+

640¢

629 673

588 594

448 449 450 451
525 53 537 542
548 553 598

614y 620

MACY11 30A(1052) 22-AUG-60 14147 PAGE 5-1
CROSS REFERENCE TABLE =~ USER SYMBOLS

452

596

453

SEG 0010



KWGA DEC/X11 SYSTEM EXERCISER MODULE MACY11 30A(1052) 22-RUG-80 14:47 PAGE 5-2

CXKWGA ,SRC 22-AUG-80 14336 CROSS REFERENCE TABLE ~~- USER SYMBOLS SEQ 0011
SVR2 000066R 4449

SVR]} 000070R 444

SVR4 000072R 4448

SVRS 000074R 4440

SVR6 000076R 444

SYSCNT 000052R 4440

TABEND 000742R 484 487 5551
TABEN2 001216R 562 564 5990
TABLE 000646R 48) S22

TABLE2 001206R 561 595

TIMEND O001502R 609 647 653
TIMINT 001262R 4606 61

TIMTAB 001470R 608 640619

TRPDFD= 000022 444

TwO 000762R 563 5651

VECTOR 000010R 4440 462

WAILT 001514R 470 475 480 495 66218
WASADR 000104R 444 514¢ 641
WDFR 000116R 444

WDTO 000114R 4449

XFLAG 000005R 444y



KWGA DEC/X13 SYSTEM EXERCISER MODULE MACY11 30A(1052)

CXKwGA .SRC 22-AUG-80 14136
BKMOD 954
BREAK 185¢ 664
BTOD 20414
CKDATA 2408
DATACK 2494
DATERR 1384 S117 644
DFSEVN 272 444
DSEVNT 2828 444
END 1759 674
ENDIT 1661 655
ENDMOD 1740
EQUATS 28814 444
EXIT 1200 5§70 615
GETPA 2310
GWBUFF 21919
HRDER 1280 582 629 673
10M0D 91 444
10M00P 1158
IOMODR 11
10MODX 1070
MAP22 2351
MODULE o 444
MSG 154
MSGN 1584
MSGS T 1629
NBKMOD 103
0TUA 1908
PIRQ 1794 574 621
RAND 1240
SBKMOD 99y
SOFER 1440 593
. ABS. 000000 000
001626 001

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

XKWGAQ, XKWGAO .LST/CRF=DDXCOM,C6,CXKWGA,SRC
RUN-TIME: 3 4 .7 SECONDS

RUN-TIME RATIO: 44/9=24.0

CORE USED: 7K (13 PAGES)

22-AUG-80

14:47

CROSS HEFERENCE TABLE -- MACRO NAMES

PAGE 6

SEQG 0012



YIVA DEC/X11 SYSTEM EXERCISER M RT=11 MACRO VMP2=1] 23=JUL=79 16181134 PAGE 2

-

L L X R

VIVA

DI WA -

2.

2.1

3.

4,

IDENTIFICATION

———————————

PRODUCT CODE} AC=F65BAeMC
PRODUCT NAMESR CXVTVA® VTVIBJ/HeVTIOH MODULE
PRODUCT DATER ocT 1, 1979

MAINTAINER? COMPUTER SPECIAL SYSTEMS
DIGITAL EQUIPMENT CO, LTD,
READING
BERKS, UK,

COPYRIGHT (C) 1979 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,

THIS SOFTWARE 1S FURNISHED UNDER A LICENSE AND MAY BE
USED AND COPIED ONLY IN ACCORDANCE WITH THE TERMS OF
SUCH LICENSE AND WITH THE INCLUSION OF THE ABOVE
COPYRIGHT NOTICE, THI5S SOFTWARE OR ANY OTHER COPIES
THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSON, NO TITLE TO AND OWNERSHIP OF THE
SOFTWARE 1§ HEREBY TRANSFERRED,

THE INFORMATION IN THIS SOFTWARE 15 SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED A8 A
COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH I8 NOT
SUPPLIED BY DIGITAL,

DEC/X11 SYSTEM EXERCISER M RT=11 MACRO VNMO2={} 23=JUL=79 16171334 PAGE 3

VTV3@eH/J OR VT3V«H DEC/X11 MODULE

PROGRAM DESCRIPTION

ABSTRACT

VTV 1S AN IOMOD WHICH EXERCISES A VTVI@eH/J OR VT3AeH
COLOUR VIDEO DISPLAY CONTROLLER, THE EXERCISE CONSISTS
OF CONTINUALLY UPDATING THE CONTENTS OF THE PICTURE
STORE SO AS TO PRODUCE A MOVING PATTERN ON THE SCREEN OF
THE T,V, MONITOR, NO SOFTWARE CHECKING 1S CARRIED 0OUT,
BUT ERRORS IN THE PICTURE STORE OR CHARACTER STORE AREAS
WILL BE CLEARLY VISIBLE ON THE DISPLAY,

REQIIIREMENTS

HARDWARE

VTV3é=H/J OR VTI@=H CONTROLLER WITH T,V, MONITOR

STORAGE

VTV REQUIRES 500 WORDS OF STORAGE,

PASS DEFINITION

ONE PASS OF THE VTV MODULE CONSISTS OF SIX COMPLETE
8CREEN COLOUR CHANGES,

EXECUTION TIME

ONE PASS OF THE VTV MODULE TAKES APPROXIMATELY ONE
MINUTE WHEN RUNNING ALONE,

CONFIGURATION REQUIREMENTS

DEFAULT PARAMETERS

DVADR} 164000
VECTOR$ 170
BR1g 4

SEQ 0001

8EQ Q002



VIVA DEC/X)) SYSTEM EXERCISER M RT=3)) MACRO VMP2eiy 23=JUL=79 16521134 PAGE 4

1
2
3
4
8
6
7
8
9

5.2

7.

REQUIRED PARAMETERS

NONE,

DEVICE/OPTION SETUP

ENSURE THAT THE CONTROLLER MODULES ARE CORRECTLY
INSTALLED AND CONNECTED 10 THE COLOUR T,V, MONITOR, THE
MONITOR S8HOULD BE POWERED UP,

MODULE OPERATION
TEST SEQUFENCE

« SET UP DEVICE REGISTER ADDRESSES AND MODULE
VARIABLES,

B, SET DISPLAY CHARACTER MATRIX (6 X 6 OR 8 X 8),

C, LOAD ENTIRE CHRRACTER SET WITH DUMMY CHARACTERS (252
PATTERN),

D, LOAD SPECIAL PATTERNS FOR USE IN DISPLAY INTO
CHARACTERS # = 26 (6 X 6) OR CHARACTERS @ = 36 (8 X

Yo
E, SET INITIAL COLOUR AND CHARACTER COMBINATION,

F, CHECK IF ALL COLOURS DONE, IF 80, REPORT END OF
PASS AND GO T0 E,

G, DRAW PATTERN ON SCREEN UNTIL FULL OF FOREGROUND
COLOUR,

H, INCREMENT COLOUR COUNTER, GO TO F,

VISUAL OPERATION

THE PICTURE STORE IS PRESET TO BLUE BACKGROUND, A RED
TRIANGLE Is THEN DRAWN, STARTING AT THE BOTTOM CENTRE OF
THE SCREEN AND EXPANDING UPWARDS UNTIL THE SCREEN IS
FYULL OF RED FOREGROUND, THE SEQUENCE IS THEN REPEATED
USING GREEN FOREGROUND ON RED BACKGROUND, BLUE ON GREEN,
GREFN ON BLUE, RED ON GREEEN AND BLUE ON RED, AT END OF
PASS, THE DISPLAY 1S DISABLED THEN RESTART TAKES PLACE
AT THE BEGINNING OF THE COLOUR SEQUENCE,

VTVA DEC/X$! SYSTEM EXERCISER M RT=11 MACRO VM@2e1] 23=JUL=79 16161334 PAGE §

VD LR WA -

S

AT ALL TIMES, THE EDGES OF THF TRIANGLE SHOULD APPEAR
SMOOTH AND MOVING STEADILY, THE APPEARANCE OF ANY
VERTICALLY STRIPED CHARACTERS ON THE SCREEN INDICATES
THAT AN ILLEGAL CHARACTER IS BEING DISPLAYED AT THAT
POSITION, ANY OTHER PICTURE STORE OR CHARACTER STORE
MALFUNCTIONS SHOULD BE JUST AS 0BVIOUS,

OPERATION OPTIONS

8R{ a A, 6 X 6 CHARACTEF MATRIX,

SR1 w §{, B X 8 CHARACTER MATRIX,

NON STANDARD PRINTOUT

NONE,

SEQ 0ve)

SEQ 0004



VTVA DEC/X11 SYSTEM EXERCISFR M

1
2 eeveoe

oseoee( ) 1212

000000
000000
800001
eoeoe2
000003
209004
000005
220006
geee1¢
000012
900013
000014
800816
eeoe2e
099022
200024

0808026
2eesla
098032
000034
eeens3s
082040
200042
202044
208046
goea592
oress2
2ep0S4
200056
000056
200060
800862
200064
000066
000070
0000712
e00074
eesn76
eee1090
200102
200102
000104
000104
080106
000126
200110
008112
000114

VIVA DEC/X1) SYSTEM EXERCISEP M RT~{1 MACRO VMO2=1}

200116
eve120
29n122

080224

] DDXCOM VERSION 6 28«NOV=T78
] C§8UK
«LIST BIN
] * HRBRBRORD *
BEGIN}
126 MODNAM: ,ASCII /VTVA / ;MODULE NAME,
124
126
101
040
908 XFLAG: ,BYTE OPEN sUSED TO KEEP TRACK OF WBUFF USAGE
164800 ADDR3 1640000 718T DEVICE ADDR,
226179 VECTOR: 170+0 ;18T DEVICE VECTOP,
280 BR1g «BYTE PRTY4+@ ;18T BR LEVEL,
908 BR2j +BYTE PRTY2+@ ;2ND BR LEVEL,
200001 DVID1y ©O+1 $DEVICE INDICATOR 1,
8030009 SR1g OPEN 3SWITCH REGISTER |
200009 SR23 OPEN 3 SWITCH REGISTER 2
200000 SR OPEN $SWITCH REGISTER 3
200002 SR4y OPEN sSWITCH REGISTER 4
' » - e
140000 STATy 14@000 3STATUS WORD,
@00620°INIT} START $MODULE START ADDR,
¥80224°8POINTs MODSBP $MODULE STACK POINTER,
200002 PASCNT:I @ ;PASS COUNTER,
9A0081 ICONT; | ;% OF ITERATIONS PEF PASS=y
288080 ICOUNTI @ sLOC TO COUNT ITERATIONS
9430a3@ SOFCNTs @ 3LOC TO SAVE TOTAL SOFT ERRORS
200a0¢ HRDCNT! 2 $LOC TO SAVE TOTAL HARD ERRORS
700208 SOFPAS: ¢ ;LOC TO SAVE SOFT ERRORS PER PASS
¥008020 HRDPAS:T © $LOC TO SAVE HARD ERRORS PER PASS
200000 BYSCNT; @ 3¢ OF SYS ERRORS ACCUMULATED
200089 RANNUM10 sHOLDS RANDOM# WHEN RAND MACRO 18 CALLED
CONFIG: ;RESERVED FOR MONITOR USE
8000@@ RES!: 4 sRESERVED FOR MONITOR USE
200P00 RES2: [ ;RESERVED FOR MONITOR USE
009900 SVRO? OPEN ;LOC TO SAVE RO,
000009 SVRig OPEN sLOC TO BAVE RY,
Ae0008 3VR2: OPEN 3LOC TO SAVE R2,
e800ee SVR3y QPEN sLOC TO SAVE R),
2A00¢8 SVR41t OPEN sLOC TO SAVE R4,
930009 SVRS3 OPEN ;LOC TO SAVE RS,
949420 SVR61 OPEN ;LOC TO SAVE R6,
90628010 CSRAg OPEN sADDR OF CURRENT C8R,
SBADR3 $ADDR OF GOOD DATR, OR
200020 ACSRp OPEN $CONTENTS OF CSR,
WASADRE jADDR OF BAD DATA, OR
900998 ASTATy OPEN $STATUS REG CONTENTS,
ERRTYPI ;s TYPE OF ERROR
B00000 ASB: OPEN sEXPECTED DATA,
200008 AWAS? OPEN sACTUAL DATA,
@n1216°RSTRTy RESTRT sRESTART ADDRESS AFTER END OF PASS
300006 WDTOR OPEN 3WORDS TO MEMORY PER ITERATION

280009
240200
980020
peod4e

+ENDR

RT=11 MACRQ VK#2et1

10MOD <VIVA >,164000,170,4,2,0,1,0
=0TUNE  140000,VTVA ,164000,170,4,0,0,1,0
+TITLE VTVA DEC/X11 SYSTEM EXERCISER MODULE

23-JUL=79 16321134 PAGE 6

WDFR$
INTR)
IDNUM}

MODSPE

OPEN
OPEN

P

WREPT  sPSIZ
JNLIST

JHORD @
LLI8T

JENDR

s WORDS FROM MEMORY PER ITERATION
;# OF INTERRUPTS PER ITERATION

;MODULE
$MODULE

IDENTIFICATION NUMBERa?
STACK STARTS HERE,

23=JUL=79 16121334 PAGE 6+

8EQ ©v90Y

SEQ 0006
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e L L X

000224
000226
20p23¢
000232
000234
00336
00240
00242
00244
00246
08252
00252
003254
00256
00260
99262
70264
00266
00279
80272
80274
00276
eeloge
08302
20304
28306
00310
90312
00314
20316
08329
#8322
08124
88326
20330
99332
99334
00336
es34e
09342
00344
#9346
e03se
001386
00364
00371
20376
00404

00412
ve420
00426
V9414

negeoe
000800
000020
LLLTLE]
260000
267000
072000
000000
200000
000000
2000290
P00000
2%e000
v¥ao0ee
208014
2000113
280359°
2ee371°
290412°
200420°
090426°
2004347
200057
200122
800047
292050
2000806
$0000%
esea2e
epealy
P20442°
200471°
2p4520°
000539°
20e%540°
[LULLT M
27004S
esv1ap
CLIT kN
Quvevdo
000010
LLILT]
a0a
004
374
200
200
374

[}
ea7
214
822

1
$CONSTANTS AND VARIABLES USED IN PROGRA¥,
H
+NLIST BEX
ACNT} OPEN iYARIABLES LOADED AT RUNeTIME,
BCNT: OPEN
CHARAY OPEN
CHARB; OPEN
ACHART OPEN
BCHAR3 OPEN
CCHARg OQPEN
DCHAR3 OPEN
MAXY? OPEN
MAXXY OPEN
LXs OPEN
RX3 OPEN
CHROWS OPEN
CHCNTs  OPEN
M6X6? 14 ;CONSTANTS FOR 6X6 CHARACTER MATRIX,

LEPR 20 sCONSTAMTS FOR 8X3 CHARACTER MATRIX,

CHARA6L ,BYTE 0,0,8,0,0,0 $6X6 CHARACTER DATA
JBYTE  4,14,34,74,174,374
WBYTE  374,374,374,374,374
CHARB6t ,BYTE 0,0,0,0,0
JBYTE  200,300,340,360,370,374
JBYTE  374,374,374,374,374

ACHARG6! ,BYTE 112,3,4,5,6 36X6 CHARACTER TABLF,
BCHARGS oBYTE Tel¥et1s12,13,13

CCHAR6! ,BYTE 14,1%,16,17,20,21

DCHARGY ,BYTE 22+23,24,25,26,26

VTVA DEC/Xi1 SYSTEM EXERCISER M RT=1j MACRO VM2lelg 23+JUL=7S 16321134 PAGE 7+

00442
90452
00462
00471
¢9500
oeste

00520
003830
#9540
00552
Vo560

00566
785790
00572
00574
08576
00600
006902
n0624
08606
00610
00612
00614
80616

209
g1
377
aee
200
3

L3}
(23]
22e
30
244

201702°
1777717
2061725%°
17717717
200000
200099
260009
202009
P00000
200089
200220
9¢000e
Q0a00e0e

CHARAS: ,BYTE  2,0,0,0,8,0,08,0 ;8X8 CHARACTER DATA
WBYTE  1,3,7,17,37,77,177,377
WJBYTE  377,377,377,377,377,317,377
CHARBS! ,BYTE ©,0,0,0,0,0,0
JBYTE  200,300,34¢,360,370,374,376,377
JBYTE  377,377,377,377,377,377,377
JEVEN
ACHARSE BYTE  1,2,3,4,5,6,7,18
BCHARS! BYTE  11,12,13,14,15,16,17,17
CCHARBY ,BYTE  20,21,22,23,24,25,26,27
DCHARS! ,BYTE  36,31,32,33,34,35,36,36
coLs WJBYTE  241,212,224,242,221,214

38X8 CHARACTER TABLE

JEVEN
LLIST BEX
MSGl1  MSG66
177117
MSG2:  MSG8S
171717
ITCNT: @
CSR1 OPEN ;CONTROL & STATUS REGISTER ADDRESS
DBUF;  OPEN ;DATA BUFFER REGISTER ADDRESS
CAR: OPEN ;CURSOR REGISTER ADDRESS
CHSRy  OPEN ;CHARACTER STORE REGISTER ADDRESS
START11 OPEN zSTARTING COORDINATE FOR LEFT DIAGONAL
START21 OPEN DITTO FOR RIGHT DIAGONAL
XY11 OPEN ;RUNNING COORDINATE FOR LEFT DIAGONAL
XY23 OPEN ; DITTO FOR RIGHT DIAGONAL

SEQ eee7

SEQ Po¢s

g
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[ I A R

—“o

© @

000620
A00624

#00630
009632

080636
000640

08644
20646

00652
00636

00662
00664

90670

28676
027969

00704
28710
28714

ea72e
80722
20724
00726
22732
28732
#0734
©¢e736

008744
00752
20754

00760
00762
00764
28766
"87170
00772

016700
177162
0109067
177750
205720
7n10067
177744
us720
212067
177740
2n5720
010067
177734
216700
177132
012720
201164°
oesp10
11671¢
177122
832767
700001
177120
001417
205877
177674
212700
008224
912704
200314°
212702
@20016
312120
285302
001378
104403
000000 °
000572°
000417
2127177
001400
177634
212700
000224
012701
2800260
612702
nQ0816
612120
ens3e2
201375
104403
000000°
260566°

'
$INITIALISE AND LOAD CHARACTER SET,

1
START; MOV

ADDR, RO
MOV RA,CSR
78T (RO)+
MOV RO,DBUF
TST (RO)+
MoV RO,CAR
T8T (RO)+
MoV R®,CHSR
MoV VECTOR, RO
Moy ORDYINT, (R@}+
CLR (RO}
MOVB BR1, (RD)
BIT #1,8R1
BEQ 28
CLR AC3R
MOV #ACNT,R®
MoV #MBX8,Ry
Moy #14,,R2

18¢ MoV (R1)+,(Re)+

DEC R2
BNE 18
MSGN$,BEGIN,M3G2
BR [1]

283 Mov £1400,8C8R
HOV #ACNT, RO
MOV #M6X6,RL
MOV #14,4,R2

s MoV (R1)+,(RA}+
DEC R2
BNE 3
MSGNS$,BEGIN,MSG)

$GET BASE ADDRESS

sLOAD UP TABLEj; CONTROL & STATUS
yDATA BUFFER

3

3CURSOR REGISTER

4

JCHARACTER STORE REGISTER
sNOW LOAD INTERRUPT VECTOR,
JSERVICE ROUTINE

JAND PRIORITY,

}8EE WHICH MMATRIX REQUIRED,
$BRANCH IF 6 X 6,

$SET UP FOR 8 X 8,

JGET START OF VARIABLE TABLE
3GET START OF CONSTANT TABLE
JCOUNT OF TABLE ENTRIES
}LOAD AN ENTRY

}COUNT,

1LOOP UNTIL TABLE FINISHED,
JASCII MESSAGE CALL WITH COMMON HEADER

$THEN EXIT,
ISET UP FOR 6 X 6

JGET START OF VARIABLE TABLE,
$GET START OF CONSTANT TABLE,
sCOUNT OF TABLE ENTRIES,
JLOAD AN ENTRY,

3COUNT,

3LOOP UNTIL TABLE FINISHED,
IASCII MESSAGE CALL WITH COMMON HEADER

VTVA DEC/X1{ SYSTEM EXERCISER M RT=§1 MACRO VM@2-it 23=JUL=79 16121134 PAGE B+

s
36

28774
10090

vi004

21010
e1014
91020

21026
21030
01032
91834

#1036
21042
21046
01052

01056
01060

21064

21070
81272
21874
21076
81108
21182

o116

81112
21114

01120

1324
21126
21132
01132
25134
21136

265977
177624
216720
177802
105060
000081

212700
290200
@16721
177234
112777
200252
177868
0951301
731373
ovslee
291367

?16700
177544
105060
700001
216700
1771586
#16782
177146
2100281
21672)
177170
uan
177516
a8s3e)
201374
995200
ees3e2
201366
e16700
177124
816702
177414
#10001
216783
177134
Han
1774682
2051393
221374
ons200
205302
901366
1127117
000242

481 CLR
Mov
CLRR

[

JLOAD ALL DUMMY

!

LDCHY MOV

182 MOV

28 MOVB
DEC
BNE
DEC
BNE

RCAR
CHSR, R

1(RO)

$ZERO CURSOR
JGET BIGH BYTE ADDRESS

sCLR HIGH BYTE OF CHSR,

CHARACTERS FIRST,

#4128, ,Re
CHROW, R{

#282,8CHSR

$NUMBER OF CHARACTERS
$BYTES PER CHARACTER
sLOAD A BYTE,
3CHARACTER DONE?
$BRANCH IF NOT

sALL CHARACTERS DONE?
$BRANCH IF NOT,

)
jDUMMY CHARACTERS LOADED, NOW LOAD SPECIALS,

}
MoV

CLRB
Moy
MOV

is: MOV
MoV

483 MOVB

DEC
BNE
INC
DEC
BNE
Moy

Moy

$8: MOV
MOV

681 MOVB
DEC
BNE
INC
DEC

MOVB

CHSRy RO
1(RO)

CHARA,RA
ACNT,R2

RO, Ry
CHROW,R3

(Ry)+,0CHSR

s
CHARB,R®
BCNT,R2

Ro,RY
CHROW, R}

(R1)+,RCHSR
R}
68
RO
R2

58
#242,0DBUF

$GET HIGH BYTE ADDRESS
$2ERO CHAR ADDRESS,
)GET DATA POINTER,
s NUMBER OF CHARACTERS,

3COPY POINTER,
3BYTES PER CHARACTER,

JLOAD A BYTE,

$CHARACTER DONE?
JBRANCH IF NOT,

JUPDATE POINTER

$THIS LOT DONE?

}BRANCH IF NOT,

SNEXT POINTER

sNUMBER OF CHARACTERS,

}COPY POINTER,
1BYTES PER CHARACTER,

jLOAD A BYTE
JCHAR DONE?
JUPDATE POINTER,
$ALL DONE?

$BRANCH IF NOT
$SET GREEN ON BLUE,

SEQ ¢0e9

SEQ 2810
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SLQ 001}

177436
74 21144 112777 MOVB 4300, 8DBUF $CLEAR BLINK CONTROL,
800300
177430
75 21152 @32777 BIS #114%,@CSR 3SET INT, ENAB, AND PRESET,
000110
177420
76 01160 104400 EXITS,BEGIN $EXIT TO MONITOR, WAIT FOR INTERRUPT,
01162 200000°
77 21164 842777 RDYINT BIC #100,ACSR 1CLEAR INT, ENABLE,
200100
177406
78

e e anusaee
21172 oe0004 PIRQS,BEGIN,18 ; QUEUE CONTINUE AT 18 AND RTI

¢1174 ono0ee’

21176 241200°

] -

79 81200 032777 181 BIT *BIT1p,8CSR 3JCHECKX FOR 525 LINES,

002000

177372
80 21206 001403 BEQ RESTRT 3IF NOT, OK
81 91210 162767 8UB #10,MAXY 1YES,REDUCE MAXIMUM Y COORD,

eg0ole

177026
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SEQ e#12

1 901216 052777 RESTRTt BIS #1,0CSR $TURN DISPLAY ON,
900901
177354

001224 212777 “OoV #TIMINT,8VECTOR ;SET FOP TIMER SERVICE
0913%6°
176556

901232 205067, CLR ITCNT $RESET COLOUR COUNTEP,
177340

061236 026727 PASS: cMp ITCNT, %6 sALL COLOVRS DONE YET?
177334
200706

S 001244 001005 BNE 18 $IF NOT, CARRY ON,

6 001246 042777 BIC #40101,8CSR 1DISPLAY OFF, DISRBLE INTS,
940101
177324

001254 104413 ENDITS,BEGIN :SIGNAL END OF ITERATION,

001236 200000°

~

- -

~

sMONITOR SHALL TEST END OF PASS

8 001262 v16701 i8¢ MOV ITCNT,R) ;GET COLOUR INDEX,
177312
9 001264 116177 MOvVR COL(R1),4DBUF $SET COLOUR,
210560°
177310
10 21272 295267 INC ITCNT $UPDATE COUNTER FOR NEXT TIME,
177300
11 21276 116767 MOVB LX,STARTY $SET {8T X COORD (LEFT),
176746
177304
12 21304 116767 MovE MAXY,STAFT1+1 $SET 18T Y COORD (LEFT),
176734
177277
13 01312 116767 MOVR RXsSTART2 sSET 1ST X COORD (RIGHT),
176734
177272
14 01320 116767 MOVR MAXY,START2+1 $SET 1ST Y COORD (RIGHT),
176720
177268
15 21326 pased1 STROWp CLR R1 1R1 18 NOw CHARACTER INDEX,
16 21332 816767 FIRsTt MOV START1,XY1 $SET RUNNING COORDINATES
177254
1772%6
17 21336 216767 Mov START2,XY2 H
1772%¢
177252
18 21344 052777 BIs #BIT14,8CSR JENABLE TIMER
@40000
177226
19 01352 104400 EXITs,BEGIN sEXIT TO MONITOR, WAIT FOR INTERRUPT,
01334 0090008°
20 21356 942777 TIMINT: BIC #BIT15}BIT14,RCSR 3$DISABLE TIMER,
140000
177214
21 jennwssnnvenn - L Sy
01364 000004 PIROS,BEGIN,CONT 3 QUEUE CONTINUE AT CONT AND RTI

01366 0000007
21372 801372°
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SEQ w81}
22 @1372 126767 CONTy  CMPB XY1,MAXX $AT MAXIMUM X ?
177216
176646
23 21409 103013 BHIS 118§
24 01402 216777 MoV XY1,8CAR t8ET FOR 18T LEFT
177206
177174
25 01410 105777 18y TST8 ACSR JCHECK READY
177164
26 21414 100375 BPL 14 JWAIT IF NECESSARY,
27 21416 016702 Moy ACHAR,R2 1GET CHARACTER ADDRESS
176612
20 P1422 062102 ADD R1,R2 $ADD INDEX
29 21424 111277 MOVB (R2),9DBUF JAND SEND IT,
177182
30 21430 126767 1181 CMPR XY2,¥AXX JAT MAXIMUM X ?
177162
176610
31 21436 303013 BH18 128
32 21440 016777 MoV XY2,9CAR $MOVE CURSOR TO 18T RIGHT,
177152
177136
33 21446 105777 28: TSTB oCSR $CHECK READY
177126
34 01452 1040378 BPL 28
35 21454 016702 MOV CCHAR,R2 $GET CHARACTER ADDRESS
176560
36 01460 260102 ADD R1,R2 3ADD INDEX
37 21462 111277 MOVB (R2),QDBUF $AND SEND IT,
177114
38 01466 126767 1281 CMPA X¥1,LX 1158 X AT CENTRE?
177122
176554
39 21474 6a1452 BEQ NXCHAR 3IF 80, SKIP 2ND PAIR,
42 21476 105267 INCB xY1 $UPDATE COORDINATES
177112
41 21502 108367 DECB XY2 jFOR 2ND PAIR,
177118
42 01506 126767 CMPB XY1,MAXX JAT MAXIMUM X 7
177102
176532
43 91514 319301) BHIS 138
44 01516 016777 Moy XY1,0CAR 1SET CURSOR FOR LEFT,
177872
177060
45 01524 165777 38y TSTB aCSR $CHECK FOR READY
1770%@
46 01530 100375 BPL 11}
47 21532 016702 MOV BCHAR,R2 1GET CHARACTER ADDRESS
176500
48 91536 960102 ADD R1,R2 $ADD INDEX
49 21540 111277 MoVvR (R2),8DBUF JAND SEND IT,
177036
50 01544 126767 1383 cupB XY2,MAXX $AT MAXIMUM X ?
177246
176474
51 @1%52 103013 BHIS 148
VTVA DEC/X1] SYSTEM EXERCISER M RT=y)] MACRO VMP2ei{ 23=JUL=79 16101134 PAGE 9+
SEQ vel4
52 @1554 016777 MOV XY2,8CAR $SET CURSOR FOR RIGHT,
177036
177022
53 01562 105777 481 TSTB ACSR $CHECK FOR READY,
177012
54 21566 120378 BPL 48
S5 ¢1570 216702 MOV DCHAR,R2 1GET CHARACTER ADDRESS
176446
56 01574 064102 ADD R1,R2 $ADD INDEX
57 21576 111277 MOVR (R2),4DBUF 3AND SEND 1T,
177¢00
58 01602 105767 1433 TSTR XYi¢1 3Y REACHED TOP?
177007
39 01606 901403 BEQ NXCHAR $1F 80, CHANGE CHARS,
60 21612 185367 DECR XY1+1 $NO, UPDATE COORDINATES
177001
61 21614 105367 DECB XY2+1 ’
176777
62 P1620 09N664 BR CONT 1AND CONTINUE ROW,
63 01622 320167 NXCKARL CMP R1,CHCNT $ALL CHARACTERS DONE?
176430
64 #1626 001402 BEQ NXTROW 11F 80, START NEW ROW,
6S 01630 005201 INC RY $NO, NEXT S8ET OF CHARS
66 01632 09A636 8p FIRST 1GO BACK TO ROW BTART,
67 21634 126767 NXTROWS CVPR START2)MAXX $RUN OUT OF X*§ YET?
176752
176404
68 01642 001405 BEQ NEXTY $IF SO, CHANGE Y STARTS,
69 #1644 105367 DECB START! iNO, CHANGE X STARTS.
176740
70 21650 105267 INCB BTART2
176736
71 #1654 000624 BR STROW $START NEk ROW,
72 @16%6 145767 NEXTY: TSTR START1+1 $Y START REACHED TOP?
176727
73 #1662 901002 BNE 18
74 21664 702167 Jup PASS tIF S0, GO TO PASS COUNT,
177346
75 91670 105367 18 DECB START1+41 yNO, CHANGE Y STARTS
176715
76 ¥1674 103367 DECB START2¢1 '
176713
77 @17¢¢ 090612 BR STROW $START NEW ROW,
78 «NLIST BEX
79 01702 115 MSG66t LASCIZ *MATRIX IS 6 BY 6,8°
80 91728 115 M5G88t ,ASCIZ °’MATRIX IS B BY 8,%°
81 LIST BEX

82 +EVEN
LR 200081 ° +END $1END OF PROGRAM,
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SYMBOL TABLE

ACHAR PPA234R
ACNT 900224R
ADDR22s 001009
AWAS 002110R
BCHARS ©Q00530R

BIT¢ = eageal
BIT1t s @0done
BITi4 = 04e0u0
BIT3 = oguale
BIT6 = 000100
81T9 = eetoee
BR2 00091 3R

CCHAR  ©00240R
CDATASS 104412

CHARAB  004¥442R
CHARBS 900471R
CHSR 000696R
CONT 801372R
DATCKS=® 104411

DCHAR  890242R
DVIDI  @09d14R
ERRTYP ©00@106R
GETPASs 104415

HRDERS® 1084408

ICOUNT @00040R
INTR 202120R
LX @08280R
MAXY 300244R
MSGNg « 104403

MSGH ©600566R
M5Gee  ©901725R
NEXTY ©9@1656R
NXTROW @@1634R
PASCNT ©04034R

PIRCS e @gann4
PRTY = 000000
PRTY2 = 292100
PRTYS a 900240
Ps ® 177776
PUSH2 ® 024646

RDYINT a@1164R
RES2 00AN6IR
RO 23007000
R3 a300000)
R6 53000006
SOFCNT @02042R
sp =3000706
8R1 200016R
SR4 990024R
START2 900612R
SVR9 00PB362R
SVR3 2007 70R
SVR6 9A90876R
TRPDFDe 000022
WDFR 000116R
XYt 808614R
. ABS, o0@ompp

VTVA DEC/X11 SYSTEM EXERCISER M RT=11 MACRO VMO@2et1}

SYMBOL TABLE

9217%0

ERRORS DETECTED: @
FREE CORE; 11488, WORDS

age

(L3}

ACHARG 20e412R
ACSR #00122R
ASB AGAI06R
BCHAR @02236R
BCNT Q0R226R

BIT1 = @neee2
BIT12 = @¢10000
BIT1S = 100000
BIT4 & 000020

BIT? = a0o200
BREAKSE 1014407
BTODS = 104421
CCHARG ©@@@426R
CHARR  900230R
CHARB 000232R
CHCNT  Q@02S6R
coy @0036AR
CSR B00620R
DATER$= 104404
DCHARG ©@PP434R
ENDITS® 3104413
EXITS ® 104400
GWBUFs® 104414
HRDPAS 280005aR
IDNUM  @p@122R
ITCNT 3ABST6R
MAP228% 104416
MODNAM 27@200R
MSGSS = 104402
M8G2 009572R
MeX6 ?00260R
RULL = @goeee
OPEN = 300000
PASS 201236R

POPSP = 005726
PRTY® = apdaee
PRTY) = oapel4o
PRTYé6 = opolen
PSk s 177176
RANDS = 104417

RESTRT @@1216R
RSTRT 000112R
RY =30400031

R4 ayoR000R4

R? s§0C0007

SOFERS® 124406

SPOINT @00@32R
SR2 @00N20R
8TART QON620R
STAT PO0A26R
SVR}Y @aan64R
8VR4 aena72R
SYSCNT 000052R
VECTOR 00Pa10R
WDTO d20114R
Xy2 @0B616R

RT=11 MACRO VM@2ell

ACHARS 0r@%520R
ADDR 2PARBER
ASTAT PAR1084R
BCHARG ©00420R
BEGIN ?00002R
BIT10 = @¢2200
BIT13 = 420000

BIT2 = 900AN4
BITS = ¢onedo
BIT8 = Qno4en
RRY @PPa12R
CAR MOB604R

CCHARB 20n540R
CHARAG @0@38AR
CHARB6 ©@PA3TIR
CHROW  @PA284R
CONFIG 0pORAS6R
CSRA 2v01080AR
DBUF 000602R
DCHARS @P9SSOR
ENDS = 104410

FIRST 201330R
HRDCNT pe@@44R
ICONT  8@0R36R
INIT LLLTET]
LDCH 2710108
MAXX 0920246R
MODSP  9R8224R
MSGs = 194401

MSG66  #21702R
MgXxs A02314R
NXCHAR @21622R
OTOAS = 104420

PC =3800007

POPSP2s 922626

PRTY1 ® 600049

PRTY4 = poo29Q

PRTY7 = 070340

PUSH = onS746

RANNUM  02@0S4R
RES1 200P%6R
RX ©¢AP252R
R2 2%000002

RS 240000205

SRADR  00@102R
SOFPAS 0POR46R
SFSIZ = Q00Q40

SR3 P00022R
START1 @@8610R
STROW  @#1326R
8VR2 0e0P66R
SVRS PPOAT4R
TIMINT @¢1356R
WASADR @¢@104R
XFLAG  2r@@ASR

XVIVAB,0BJ,XVTVAR SEQe{40,0INEWDDX,PL1, (42,33 XVTVAP, P11

23=JUL=79 16101334 PAGE 9¢

23=JUL=79 16101134 PAGE 9+

SEQ 0915

SEQ 9916
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368

369

I .REM §

372

373

374

375

376

377

378

379

380

381

382

383

384

38%

386 IDENTIFICATION

387 seomwwesesweew

3es

389

390 PPODUCT CODE} AC=F542A«MC

391

392 PRODUCT NAME} CXBMIA® BOOT ROM MODULE

393

394 PROGRAM DATE? MAY 1979

398

396 MAINTAINER] DEC/X11 SUPPORT GROUP

397

398

399

400

401

402

403 THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE WITHOUT
404 NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
405 EQUIPMENT CCRPORATION, DIGITAL FQUIPMENT CORPORATION ASSUMES
406 NO RESPONSIRILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT
407

498 THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
409 LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
419 TERMS OF SUCH LICENSE,

411

412 DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
413 THE USE OF RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
414 NOT SUPPLIED BY DIGITAL,

415

416 COPYRIGHT (C) 1979 BY DIGITAL EQUIPMENT CORPORATION
417
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MACY11 30A(1@52) 26=APR=79 08148 PAGE 3

1.

2.

3.

4,

5.

ABSTRACT

BMI IS A BKMOD THAT DOES A READ CRC AMND
LPC CHECK ON THE ROM SELECTED BY SR1Y,

REQUIREMENTS

HARDWAREs ANY PDP=11 WITH A ROM,
STORAGE § BMI REQUIRES
1, DECIMAL WORDS: 417
2. OCTAL WORDS 3641}
3, OCTAL BYTES 11502

PASS DKFINITION
ONE PASS CONSISTS OF DQCING A CRC AND LPC CHECK ON
THE ROM 320@(8) TIMES,
EXECUTION TIME
BMI RUNNING ALONE TAKES APPROXIMATELY ONE MINUTE
45 SECONDS,
CONFIGURATION REQUIREMENTS
SP1 IS USED TO SELECTTHE VERSION OF THE ROM BOOTSTRAP TO BE TESTED
ACCORDING TO THE FOLLOWING TABLE, NOTE! THESE SETTINGS AKRE
OCTAL NUMBERS, THEY ARE NOT PARTICULAR SWITCHES SET TO A

OME, FOR EXAMPLE, TO SELECT THE M9301-Yh VERSION, SET
SwITCHES #3 AND #1 IM SR1,THIS CORRESPOMDS TO AN OCTAL 12,

SWR MODULE VERSION

1 M§3ule-YA

2 M3321eYR

3 M93i=YC

4 M94@0=YA (OR YC)
) M93A1eYF

6 M7942-Y8

7 M93@1e=YD

10 M942Q«YH (OR YK)
11 M9311

12 MS3a1eYH

13 M93dl=YE

14 M93al1eYJ

18 M94aY=YN

16 UNUSED

SEQ 0Rv2
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474

47% 6, DEVICE/OPTION SETUP

476

477 NONE

478

479

480 7. MODULE OPERATION

481

482 READS EACH ROM LOCATION AND CALCULATES A CRC WORD
483 AND LPC WORD FOR THE SELECTED ROM, IT COMPARES BOTH
484 WORDS AGAINST THE EXPECTED VALUE THAT IS GETS FROM
485 THE TABLE,

486

487

488 B, OPERATING OPTIONS

489

490 NONE

491

492

493 9. NON=sSTANDARD PRINTOUTS

494

495 NONE

496

497

498

499 L ]
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502
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503 Peavpn’
(1) woaeen’

(2)
(2)
(2)
(2)

(2) 900000°

(2) ©00000° 046502 040511
(2) weoens’ 0ee
(2) ©00006° panaUn
(2) ©600010° 0uEdNY
(2) @on012° ¥an
(2) wvona13° 000
(2) W8en14° vadwny
(2) ©00016° QWeown
(2) ©0e020° #000ap
(2) #9822’ vavoes
(2) ©#PaR24° 00AVAQ

(2)

(2) ©020026° p4n0a2e
(2) ©nev30’ 000252
(2) #92032° w¥e224°
(2) ¢o0n314° 9aoneo
(2) 000e36° noaipy
(2) ©0004¢° 000N
(2) ©08042° v0aven
(2) 000044° ounnep
(2) ©8e9646° voanay
(2) eo00e5e’ vegoan
(2) dvPL52° @NevdY
(2) voeessd’ peenee
(2) vovess’

(2) P0R256° P00VER
(2) onaesée’ ecovav
(2) ooess2’ ponaea
(2) (eQu64° ¢apven
(2) @0ur66’ 690200
(2) von273° ¢oeeean
(2) ©00272° 0Y¥0000
(2) 0vee74° 00neen
(2) 000076° AAad0R
(2) ©ue100° 0anane
(2) oo0102°

(2) 00¢102° @aa000
(2) ova104°

(2) pea1e4’ eoo0nn
(2) 0900106°

(2) @00106° 0e0oen
(2) 000110° p0000R
(2) 00e112° 000252°
(2) @00114° 000000
(2) 600116° 0vreva
(2) 0ep128° 000000
(2) 00e122° 0ee01)

(2)

00040

wéy
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2)
(2)
(2)
(&3]
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{2) ©ee224°

(2)

504 000224° {73000
565 00¢226° pa1dan
5806 $¥00230° 165079
507 090232° @01000
508 ©R0234° 0o¥0AY
509 000236° veecdo
510 0ne24¢° 00eceo
511 9ve242° vepoce
512 000244° @anaeRR
513 0ne246° 00A000
514 000254’ wvp0en

51%

516 9002%2°

$17 ©002%52°

S18 40n282° 16700 177540
519 0002%56° 021008

S20 000260° 104403 0PN’
S$21 0#80266° 104419 v0PRRO’
8§22 000272° 0u6lde0

523 090274° 016067 201142
524 v08302° 016067 op1074"
525 000310° Q16067 VN1212°
$26 0n0316° 016467 0P1260°
527 000324° 016067 @01326°
529 000332° 016067 B01374°

529 000340° 003067
534 0¥0n344° vo%a67

177676
177674

5§31 0v03%50° ¢16700 177652
532 ¢003S54° 001413

533 ¢00356° 01670t

177642

534 ©00e362° vB4767 0RY2¢0

535 4B03I66° 016701
836 ©00372° w6700

177632
177630

537 0003767 106200
538 ¢na4ee’ 0v4767 €OB432

539 a00404° 016781

17762¢

548 ¢02418° 016700 177616
541 ©00414° 621411
542 000416° 004767 202144

543 002422° 016701

177602

544 094426° 16700 177600
S45  000432° 006200
546 000434° ¢P4767 800376
547 @00449° 026767 177572
548 000446’ PU1420

549 #00450° 016767
550 ©020456° 016767
551 000464° 005067
552 400472° 016767
553 A0N476° 016767

1775%2
177542
177414
177542
177540

A01442°

177736
177726
177710
177790
1777¢0
177670

177574

177424
177416

177410
177404

MACY11 32A(1@52)

RKMOD

MODULE  40A20,BMIA ,,,54,30¢,13
+TITLE PRMIA DEC/X11 SYSTEM EXERCISER MODULE
H DDXCOM  VFRSION 23=MAY=T8B
+LIST RIN
IRPAPRBEBBRNBEREE HRUPERP SN " EREE RERBBR
REGINg
MODNAMI ,(ASCII /BMIA / jMODULE NAME,
XFLAG: LRYTE OPEN $USFD TO KEEP TRACK OF WBUFF USAGE
ADDR? +0 118T DEVICE ADDR,
VECTOR: ¢ 318T DEVICE VECTOR,
BRI} «RYTE PRTY+? 118T BR LEVEL,
BR21 JBYTE  PRFTY+p 32ND BR LEVEL,
DVID1: 41 JDEVICE INDICATOR 1,
SRit OPEN 1SWITCH KEGISTER
SR21t OPEN JSWITCH RFGISTER 2
SR3s OPEN 38WITCH REGISTER 3
SR43 OPEN $SWITCH RFGISTER 4
JHBRPERBBBURABEB BB RESR G * 122 (22221 *Ee ‘e
STATt 40020 sSTATUS WORD,
INITE START $MODULE START ADDR,
SPOINT: MODSP ;MODULE STACK POINTER,
PASCNT! @ $PASS COUNTER,
ICONT; 3¢0 t# OF ITERATIONS PER PASSz30v
ICOUNT: @ 3LOC TO COUNT ITERATIONS
SOFCNT: o 1LOC TO SAVE TOTAL SOFT ERRORS
HRDCNTS @ ¢LOC TO SAVE TOTAL HARD ERRORS
SOFPAST @ $LOC TO SAVE SOFT ERRORS PER PASS
BRDPAST @ 3LOC TO SAVE HARD ERRORS PER PASS
SYSCNTt @ 3# OF SYS EPRORS ACCUMULATED
RANNUML © $HOLDS RANDOM # WHEN RAND MACRO IS CALLED
CONMFIGY $RESERVED FOR MONITOR USE
RES1t 14 RESERVFD FOR MONITOR USE
RES2: [ ESERVED FOR MONITOR USE
SVRA3 OPEN $LOC TO SAVFE RO,
SVR13 OPEN sLOC TO SAVE Ry,
sVP23 OPEN $LOC TO SAVE R2,
SVR3¢ OPEN 3LOC TO SAVE R3,
SVR41 OPEN 1LOC TO SAVE R4,
SVRS) OPEN sLOC TO SAVE RS,
SVR6 OPEN $LOC TO SAVE R6,
CSRAg OPER sADDK OF CURRENT CSR,
SBADR} $ADDR OF GOOD DATA, OF
ACSR3 OPEN 3CONTENTS OF CSR,
WASADR3 $ADDR OF BAD DATA, OR
ASTAT: OPEN ?STATUS REG CONTENTS,
ERRTYPS s TYPE OF ERROF
RSB} OPEN sEXPECTED DATA,
AWASE OPEN $ACTUAL DATA.
RSTRT: RESTRT $RESTART ADDRESS AFTER END OF PASS
wDTO!? OPEM 3WORDS TO MEMORY PER ITFRATIOM
WDFR3 OPEN sWORDS FROM MEMORY PER ITERATION
INTRS OFEN t# OF INTERRUPTS PER ITERATION
IDNUM 13 $MODULE IDENTIFICATION MUMBER=13
.REPT  sPslZ JMODULE STACK STARTS WEFE,

<BMIA >,,,400300,13

26=APR=T9

®B8348 PAGE 5

P8148 PAGE 5«1

IR R RSP PR PRI R R RN B AR B R R SRR BB H B R AR B RS SR AR R U R B ISR RBGUB BB BB RN G

3GET SR1

JASCII MESSAGE CALL WITH COMMON HEADER
H

JFETCH EXPECT, LPC
JFETCH EXPECTED CRC
JFETCH 1ST LENGTH

JFETCH }ST STARTING ADDR,

JFETCH 2ND LENGTH

jFETCH 2ND STARTING ADDR

1CLEAR STORAGE FOR ACTUAL CrC
1CLEAR STORAGE FOR ACTULAL LPC
1SET LENGTH OF 1ST ROM SPACE

yIF NO VERSION SELECTED: BR
$POINT TO START OF {ST ROM SPACE
3COMPUTE FIRST HALF OF CRC

$POINT TO START OF 1ST ROM ADORS,
$SET LENGTH OF {ST ROM ADDRS,
$CONVERT TO WORDS

JCOMPUTE FIRST HALF OF CRC

JPOINT TO 2ND ROM ADDRS,

$SET LENGTH OF 2ND ROM ADDERS,

JRR IF THIS SPACE NOT USED
JCOMPUTE REMAINDER OF CRC

SPOINT TO START OF 2ND ROM ADDRS,
$1SET LENGTH OF 2WD ROM ADDRS,
JCONVERT TO wWORDS

3COMPUTE REMAINDER OF LPC
$COMPUTED = EXPECTED ?

31IF 501 B8R

MACY11 38RA(1452) 26=-APR=79
NLTST
+WORD [
+LIST
LENDR
MODSP}
ROF¥SAL1 173¢00
DATLN1S 512,
ROMSA2: 165000
DATLN2t 512,
XORSt @
EXCRC: @
EXLPC: o
ACTCRC: @
ACTLPC: @
PARCNTI @
TYPOUT: ¢
START}
RESTRT!
181 MOV SRy ,RO®
BNE §T2
MSGNE,REGIN,ADR
ENDS,RFEGINM
ST2% ASL R@
MOV TXLPC(RQ),EXLPC
MoV TXCRC(RA),EXCRC
MoV TDLN1(R®),DATLN]
MOV TRMSA1(R@),ROMSA]
MOV TRLN2(RP))DATLN2
MOV TRMSA2(RQ),ROMSA2
183 CLRr ACTICRC
CLR ACTLPC
MOV DATLN1, RO
BEQ CHp
MOV ROMSALl/ k1
JSR PC,CRC
MOV ROMSAL,R1
MOV DATLN1,R0
ASR R¥
JSR PC,LPC
CHB? MOV ROMSAZ2,R1
MOV DATINZ,RY
BFQ CH1
JSR PC,CRC
ROV ROMSAZ2,R1
MOV DATLN2,R0
ASR RQ
JSR PC,LPC
CH1t cMp EXCRC/ACTCRC
BEQ CKy
MoV ROMSAL,ACSR
MoV ROMSA§,SBADR
CLR WASADR
movV EXCRC,ASB
MOV ACTCRC,AWAS

SEQ 0V0n4

SEQ vees
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554
(1) 900504° 104404 0reA00°
(1)
555
556 ©020514° 026767 177532 177822
S57 000816’ ve142¢
588 ¢¥pes20’ ¢16767 1775e2 177354
59 09095267 #16767 177472 177346
$60 AANS3I4° 005067 177344
561 0N0eS40° 016767 177474 177340
562 0v0S46° 216767 177472 177334
563
(1) QuesSS4’ 104404 PARRVO’
(1)
864
56% ©00%60°
(1) ©00560° 1034413 00aeea’
(1}
566 ©ON564° NOR632
567
568 ¢00566° 016767 177450 177440
569 @20574° 111104
579 ©00576° w2271 173024
571 9080602° 001004
$72 0006084° 00S53A0
573 @A0686° 095300
574 ¢0e614° ©¥0S721
575  ©90612° »08770
576 0¥e614° B04767 V114
S§77 ©vRA620° 9O4767 VD166
S78 ©88624° 000244
579 @490626° nA60A4
580 @oe630’ 103014
$81 020632° 052744 70R400
582 ©re636° 0RV241
S8l 02A64v° plo405
584 A00642° 442795 177703
585 ©90646° ¢VS1VS
586 0A065¢0° ©42705 177743
S87 A2R654° v42724 PDOCTS
588 ©e0e660° 058504
589 ©0nv662° 010467 177346
594 020666° 0ASIAA
891  A90678° 041402
592 00e672° 28m167 177676
593 040M676° #16704 177332
594 ©A@702° 905167 177326
595 @G0a786° 042767 177050 17732¢
596 000T714° 042704 171727
597 @Ava720° »50467 177310
5§98 ©veT724° @16767 177304 177310
599 00a732° 94N8207
648 000734° V5067 171306
601 v9aT40° 912703 ARee1Q
6082 0udT44° 032704 Q0001
603  ¢¥20758° 001402
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684 0P0TS2° PV5267 177274
605 0AKTS6" 46241
606 0QUPTEV’ BI60R4
607 028762° 095303
608 ©00764° 001367
609 UeKT766° 112104
610 09¥0772° @42724 177400
611 QUB774° ©32767 p2uRAB1 177244
612 @01002° 911202
613 0910¢4° 052724 000400
614 ©01210° 282047
615
616 9091012° 61p446
617 ©r1014° 046716 177214
618 ©01020° 140467 177210
619 001024° 052667 177204
620 ©@¢1230° 016704 177209
621 0G1034° w207
622
623 ©Q1036° 416767 177202 177170
624 @01044° 012104
625 ©Q1046° 022701 173226
626 9N1052° 021402
627 ©01054° ¥0A4767 177732
628 ¥31060° ©¥0A530N
629 @a1262° 0Y13T¥
632 0u1064° V16767 177144 177152

631 @e1872° vie2e?

632

633

634 0A1874° 177777
635 091076° woesST1
636 ¢¥91100° 927457
637 P61102° vA243
638 ¢91104° 00R63S
639 001106 900207
640  ©0011102° oen6le
641 0401112° een132
642 ©01114° ©A2374
643 001116° @u8719
644 0@1120° Yo@536
645 ©¥71122° Ave152
646 901124° 020613
647 ©41126° ©¥@Y6SA
648 001130° 1777717
649 #1132 1717777
658 ©¢1134° 17717717
651 ¢91136° 1717777
652 901140° 177717
653

654 001142° 177777
658 001144° 133728
656 ?01146° ¢17563
657 ©01158° 141744
658 901152° 747613
6359 @211%4° 114175

MACY11 3PA(1052)

CK1g

FASSt

CRC
cLB1

CL3s

cL1s

cL2:

CLLAST?

PARITY?

CLFO:

MACY11 3I@RA(1952)

CLP1g

CLP2:

XOFy

LPCe
LPC1t

LPC21

TXCRC3

TXLPC3

26=APPe79 28348 PAGE 5=2
SEQ 0006
H seEn * L2124 LAl - L2222 22222222
DATERS ,BEGIN $DATA ERRORIIY
)DG.‘.".OC'.O"'0.0....!0...6000".!0'0000!...!"""0!.'....'!
cMp ACTLPC,EXLPC JCOMPAKE EXPT, LPCaACTUAL LPC
BEQ PASS 1IF S0t BR
MOV ROMSA1,ACSR
MOV ROMSAL,SRADR
CLR WASADR
MOV EXLPC,ASE
Mov ACTLPC,AWAS
;I'QOO'id.!..l...’....’!..QO...!IQ.OOUO.!QQ'!’QOOOQQG.QOI'.'O.&'
DATERS,REGIN $DATA ERRORI Y
,OCQ..'.!li..l.'.h....0.l.!lIO..O'O'I‘..'!!“O.C HRBPERBBBERBRRS N
ENDITS,BEGIN $SIGNAL END OF ITERATION,
sMONITOR SHALL TEST END OF PASS

BR RESTPT
MOV ACTCRC,YORS
MOVR (R1),R4 JGET CHAR,
cMP $173824,R1 $LOCATION EFFECTED BY SWITCHES
BNE cL3 11F NOTI BR
DEC Re $FIX COUNTERS
DEC Re
TST (R1)¢ JFIX POINTER
BP cLe ICONTINUE
JSR PC,PARITY $GO GET PARITY
JSR PCs XOR JXOR CHAR
cLC
ROR R4 JROTATE § POS, RIGHT
BCC cL2 $IF NO CARRY§ 8R
BIS ¥4060,R4 )SET BIT NINE
cLC
MOV R4,RS 1SAVE CHAR
BIC ¥177703,R8
com RS
BIC $177743,RS
BIC $74,R4
BIS RS,R4
Moy R4, XORS
DEC R¢
BEQ CLLAST JIF LAST CAR,1 BR
Jmp cLo JGET NEXT CHAR,
MOV XORS/RY
com XORS
BIC ¥177059, XORS
BRIC ¥177727,R4 jCOMPLEMENT ALL BUT BITS 3 & 5
B1S R4,XORS
MoV XORS, ACTCRC
RTS PC
CLR PARCNT JCLEAR BIT COUNTER
Moy #17,R3 1SET NO, OF BITS
BIT ¥1,R4 $SEE 1F ONE BIT
REQ CLP1 1IF NOTt BR

26=APR=79 08348 PAGE 53

SEQ #ue7

e PARCNT JBUMP COUNTER
cLC
ROR R4 $ROTATE TO NEXT BIT
DEC R3
BNE cLee JCONTINUE FOR ALL BITS
MOVR (P1)¢+,R4
BIC $177400,R4
BIT #1,PARCNT JSEE IF ODD # OF ONE BITS
BNE cLP2 )IF 803 BR
BIS $400,R4 $SET PARITY BIT
RTS PC SEXIT
Mov R4, =(SP) 1XOR SURROUTINE; R4 WITH XORS
BIC XORS, (SP)
BIC R4, XORS
BI8 (SP)+,X0PS
MoV XORS,R4
RTS PC
MoV ACTLPC, XORS
MOV (R§)+,R4
cMP $173026,Rt sLOCATION EFFECTED RY SWITCHES
BEO LPC2 11F 801 SKIP LOC, RY BRANCKING
JSR PC,XOR
DEC R@
BNE LPCY
MOy XORS+ACTLPC
RTS pC
.1 JTABLE OF CPC VALUES
571 $1M93041 = YA VERSION
457 1#9301 = YB VERSIOMN
243 149301 = YC VERSION
635 1M94pu = YA(OR YC) VERSIOM
207 IM9301 « YF VERSION
670 1M7942 = YB VERSION
132 }¥9321= YD VEPSIOM
374 14940¢ = YR (OR YK) VERSION
e $M9311 VERSION
536 349301 = YH VERSION
752 149301 = YE VERSIOMN
633 JM9381 = YJ VERSION
650 IM9408 = YN VERSIOMN
-1
=1
-1
-1
=1
-1 JTARLE OF LPC VALUES
133725 1M93@1 = YA VERSION
17563 J¥9301 = YB VERSION
141744 1M9301 = YC VERSION
47613 149480 = YA(OR YC) VERSION
114178 1M9381 « YF VERSION

g
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660
661
662
663
664
665
666
667
668
669
67¢
671
672
673
674
675
676
677
678
619
680
681
682
683
684
685
686
687
688
689
69¢
691
692
693
694
698
696
697
698
699
100
701
702
703
704
708
706
107
708
709
710
711
712
713
714
718

911567
LI BY 1204
731162
BA1164°
¥A1166°
w1170
an1172°
0n1174°
an1176°
012007
¥a1202°
vn1204°
¥91206°
¥n1210°

291212°
201214°
av1216°
811220°
©001222°
301224°
©¥01226°
931230°
¢81232°
791234°
$wo1236°
ve1240°
hg1242°
001244°
#A1246°
¥01250°
691252°
801254°
#81256°

0012687
AN1262°
001264°
¥01266°
#01270°
$a1272°
n91274°
931276°
ne1300°
301302°
wa13e4°
001306°
201310°
f901312°
001314°
¥A1316°
©01320°
©¥@1322°
"a1324°

¥01326°

146126
132161
143466
036743
125411
»66246
132367
?30210
177777
17171777
1777717
177717
177777
177177

1777117
w1800
LAY L)
01000
1089
w1000
QL4009
001000
231949
nN1eaa
“euT34
AR08
en1009
(21120
1777117
1771717
17177117
1777177
1777

177717
173008
173000
173000
173000
173000
170000
173000
173000
163000
173000
173000
173000
173000
177117
17171177
17717117
171717117
17771

177717
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716 ©681339°
717 ©81332°
718  981334°
719 e@e1336°
728 @9)340°
721 @8n1342°
722 9¥81344°
723 eA1346°
724 ©013%0°
725 e@e013%2°
726 ©913%4°
727 ©0061356°
728 ©611360°
729 0@¢1362°
730 091364
731 ©601366°
732 @91370°
733 @n13712°
734
738 001374
736 ©001376°
737 vetl4ne’
738 @ot402°
739 @u1404°
740 001406
741 ou1410°
742
743 ©nt4t2°
744 @01414°
745 001416°
746 001420°
747 001422°
748 un1424°
749 081426°
T5¢ @a1430°
151 0u1432°
752 ©0at434°
753 9n1436°
154 1o91440°
758
756 ©#A1442°
787 0901444°
758 ©#e1446°
4014547
201462°
201478
901476°
759
769

001020
ar1000
ee1000
201000
201000
vAeeen
©va1de0
ee1000
fe1¢ee
2B T64
we10a0
aafeen
001000
1717177
1771717
17171717
1777117
1777117

177777
1650090
165400
165000
165000
165290
L L

165090
165000
166000
1650¢2
165000
165600
165000
1777177
177777
17177117
171771717
17717117

0014467
11717711
¢51445
052117
w3204
742514
©“46517

Aeepn1

26=APR=79 ¢8144

#3as22
0St1440
020117
052103
0nae47

347240
#5210%
742523
251040

MACY11 3vA(1252)

TDLN1g

TRMSAL:

TOLN2:

MACY11 30A(1052)

TRVMSA2:

ADRt

MES13

146126
132161
143466
936743
125411
»66246
132367
30210
-1

-1

=1

-1

-1

-1

=1
1eea
$3ddd
10¢0
1eea
1002
4000
1000
1000
1000
734
1800
108
18Q8
-1
=1
-1
-1
-1

-1
173000
17300e
173400
173000
173000
172000
173000
173000
163002
173000
173000
173000
173009
-1
-1
-1
-1
-1

-1

1900
1pee
10ee
1800
tvo¢
]
1000
1oe0
10ep
764
1¢a0
1902
1000
-1
-1
-1
-1
-1

-1
165200
165¢007
165000
165020
165020
[

165000
165002
166009
165002
165400
165000
165000
-1
-1
-t
=1
-1

MES1
1777717
.ASCIZ

<EVEN

26-APR=79 028148 PAGE Se4
SEQ vees

1%7942 = YB VERSION

IM931 e YD VERSION

1M9400 = YH(OR YK) VERSION
J¥9311 VERSION

1M9301 = YH VERSION

19321 = YE VERSION

$1“9301 = YJ VFRSION

J¥9402 = YN VERSION

sTABLE OF THE LENGTH (BYTES) OF 1ST ROM ADDRESS SPACE
1M9333 = YA VERSION

IM930t = YB VERISION
1¥9341 = YC VERSION

1M940¢ = YA(OR YC) VERSION
1M93¢1 « YF VERSION

3¥7942 « YB VERSION

1M3301 = VD VERSION

1¥94¢¢ = YH(OP YK) VERSION
19311 VERSION

1M93p) = Yh VERSION

149321 = YE VERSION

1M9331 = YJ VFRSION

9440 = YN YERSION

s TABLE OF THE STARTING ADDRESS OF 1ST ROM SPACE
119321 = YA VERSION

149301 = YB VERSION

3M9301 = YC VERSION

1M94P¢ = YA(OR YC) VERSION
1M9301 = YF VERSION

147942 = YA VERSION

IM93@1 = YD VERSION

1M940n = YH(QR YK) VERSIONM
1M9311 VERSION

1M930y = YH VERSION

19301 = YE VERSION

19321 = YJ VERSION

119374 = YN VERSION

s TABLE OF THE LENGTH (BYTES) OF 2ND ROM ADDRESS SPACE

26=RPR=79 28148 PAGE 55
SEO ¢eB9

149301 = YA VERSION
119381 = YB VERSION
149341 = YC VERSION
149408 <YA(OR YC) VERSION
1M9301 =YF VERSION

1M7942 « YB VFRSION
1M9301 = YD VERSION
1M944B = YH(OR YK) VERSION
149311 VERSION

1M93@1 = YH VERSION
149301 < YE VERSION
149301 = YJ VERSION
IM94994 « YN VERSION

3TARLE OF THE STARTING ADOKESS OF 2MD ROM ADDKESS SPACE

19301 = YA VERSION
1M9301 = YB VERSION
1¥93¢91 = YC VERSION
14949 = YA(OP YC) VERSIONM
1¥930%) = YF VFRSION
17942 = YB VERSION

19341 = YD VERSION
IM9400 = YH(OP YK) VERSION
19311 VERSION

119301 = YH VERSION

IM93nY = YE VERSION

119301 = YJ VERSION

149423 = YN VERSION

/%8R1 NOT SET TO SELECT ROM*/
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XBMIAQ,P1] 26=APR=79 08144 SYMROL TABLE

ACSR BAP182R CPATASR 104412 HRDPAS
ACTCRC @P¥242R CH@ B00404R ICONT
ACTLPC 0U¥A244R CHy BON44PP ICOUNT
ADDR $OAAR6R cKy enesive IDNUM
ADDR223 41200 CLLAST 0a0676R INIT
ADR “#91442R CLP® 0PAT44R INTR
ASB AYR106R cLPy A0A756R LPC
ASTAT  ©QUQ104R cLp2 0210108 LPC1
AWAS vag1L¥R cLe 8POST4P LPC2
BEGIN  Quad@oR cLt AOA64OR MAP22§®
BITd = dyanol CL2 000662R MES|
BITI = 0npv02 cL3 A02614R MODNAYM
BITi0 s ¢02009 CONFIG (A0@56R MODSP
RITI1 8 vo4eee CRC 0PRS66R MSGNS =
BITi2 s 210000 CSRA @0n1oR MSGSS =
BITI3 & ¥20000 DATCKS® 104411 MSGS =
BITi4 = 0404000 DATERS= 104404 NULL =
BIT1S = 104200 DATLNl ©@w9226F OPEN =
BIT2 = 0vovo0nd DATLN2 Q00232F OTOAS =
BIT3 s vo0a10 DVID1  AuBKI4R PARCNT
BIT4 = (0@nR29 ENDITS= 1044123 PARITY
BITS = 900049 ENDS  w 174410 PASCNT
BIT6 = 100100 EPRTYP ©#@106R PASS
BIT? = 700200 EXCRC  @98236R PIRQS =
BIT8 = @n0400 EXITé 3 104400 POPSP =
BIT9 = @otdee EXLPC  0¢8244R POPSP28
BREAKS=® 194407 GETPASE 104415 PRTY =
BR1 0987A12R GWBUFSs® 104414 PRTYR ®
BR2 ©¥80013R HRDCNT  ¢uv@d4R PRTY1 =
BTODS = 104421 HRDERS® 104405 PRTY2 =
., ABS, rageere 002

©¥P15682 201

ERRORS DETECTED: @
DEFAULT GLOBALS GENERATED: @

PACKIXBMIAQ,PACKSXBMIAQEDDXCOM,PACKEXBMIAD
RUN«TIME3 3 4 ,4 SECONDS

RUN=TIME RATIOt 47/825,4

CORE USED: 7K (13 PAGES)

P0VLBUR
V0eR36R
@AEA4PR
20A122R
“WAB0 IR
PAa120R
2010 36R
AP1044R
9P1060R
124416
B¥#1446R
QOVANIR
PPO224R
124403
104402
1724421
PLIL LT
LLLLLE]
1704420
PPN246R
#23734R
2a0034R
WAA560R
20 BAN4
685726
022626
enopee
aan0en
nran4v
2046100

78148

PAGE 6
PRTYI = ¢vo14e
PRTY4 = 900200
PRTYS ® 090240
PRTY6 & 000300
PRTY?7 = n0ow34¢
PS = 1717776
PSS« s {77776
PUSH = 205746
PUSH2 & ©24646
RANDS 8 104417
RANNUM  a¢00S4R
RESTRT ©¥WQ252R
RES1 PZUOS6R
RES2 BONREOR
ROMSAt @20224R
ROMSA2 @VW@234R
RSTRT P0V112R
R6 sSXPPA006
R7 =2000007
SBADP PAN10O2R
SOFCNT  ¢2av42R
SOFERSE 124406
SOFPAS wR@R46R
SPOINT ©@w#I2KR
SPSIZ = sruK4L
SR1 YBVV16R
SR2 PRRO2BR
SR3 QBPA22R
SR4 VoVP24R
START YoA252R

STAT
ST2
SVR9
SVR1
SVR2
SVR3
SVR4
SVRS
SVR§
SYSCHT
TDLNY
TDLN2
TRMSAY
TRMSA2
TRPDFD
TXCRC
TXLPC
TYPOUT
VECTOR
WASADR
WDFR
#DTO
XFLAG
XOR
X0ORS

BOOUW26R
@¢e272R
@VPB62R
0090864R
VORVE6R
A0B¢TOR
w0 712R
0O T4R
000276R
WVY95 2R
BU1212R
001326R
0Pn1260R
©V#1374R
= P0Wv22
BY1074R
“U1142R
VU@ 25@R
20R¢10R
0PR104R
VeA116R
2P114R
VeRRUSR
WW1@12R
vEo234R
= 0v15€¢2R

SEC %19

L ]
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«REM_
INENTIFICATION
PRODUCT CODE: AC=F428A-MC
PRODUCT NAMF3 CXMNER@ MNCDO MODULE
PPODUCT DATE: SEPTEMBER 1978
MAINTAINER] DEC/X11 SUPPORT GROUP

THE INFORMATION IN THI§ DOCUMENT 18 SUBJECT TO0 CHANGE
AITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
RY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MAKUAL,

THE SOFTWARF DESCRIBED IN THIS DOCUMENT Is FURNISHED TO THE
PNRCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BF PROVIDED IN WRITING BY DIGITAL,

PIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1979,1979 DIGITAL EQUIPMENT CORPORATION






MNEA DEC/X1] SYSTEM

XMNEAQ P11 ¢

EXERCISER MOPULE MACY11 3PA(1052) 19=FER=79 11146 PAGE 3

19«FEB=79 11122

ABSTRACT

THE MNE 1§ AN IOMOD THAT FXERCISES THE MNCDO DIGITAL OUTPUT, .

THE MODULF CONSISTS OF A READ<WRITE SECTION OF THE INTERNAL

DATA PATH®S OF THE MNCDO LOGIC, UP TO 8 MNCDO’S CAN BE EXERCISED
WITH THIS MODULE, THE "MNB"™ MODULE CAN BE ENABLED TO USE THE
MNCHO TO WRAP=ARCUND DATA INTO THE MNCDI, 1IF YOU HAVE SELECTED
THAT OPTION, YOU SHOULD DESELECT "MNE" MODULE,

REQUIPEMENTS

HARDWARE! ONE MNCDO (DIGITAL OUT),

STORAGFE$3 MNE REQUIRES

DECIMAL WORDS: 4@7
OCTAL WORDS: 627
OCTAL BYTES: 1456

PASS DEFINITION

1007 OCTAL PASSES THRU THE LOGIC AND INTERRUPT TESTS,

EXFCNTION TIME

ONE pASS OF THE MNE MODULE RUNNING ALONE TAKFS APPROXIMATELY ONE
MINUTE,

CONFIGURATION REQUIREMENTS

DEFAULT PARAMETERS!

DEVADP: 171260, VECTOR 340, BRi: 4

DEVCNT: 1, SRi1 N/A

REQUIRED PAPAMETERS:

NONE,

SEQ Q002



MNEA DEC/X11 SYSTEM EXERCISKFR MODULE MACY1! 3GA(1052) 19-FER=79 11346 PAGE 4
XMNEAG,P11 19«FEFE=79 11322 SEQ @vel

PAGE 3
6,0 DEVICE/QOUTPUT SET-UF

NONE IF THE "MNB" MODULE IS NOT SELECTED TO RUN WRAP«AROUND MODE.
THIS MODULE MUST BE DESELECTED IF "MNB"™ 1S IN WRAP=AROUND MODE
AND THE BUS ADDRESS AND VECTOR Is THE DEFAULT VALUE,

7.0 MODULE OPEPRATION

THE MODULE PERFORMES THE FOLLOWING TESTS!

FLOAT A | ACROSS THE DATA OUTPUT REGISTER

FLOAT A @ ACROSS THE DATA OUTPUT REGISTER

VEKRIFY BYTE OPERATION OF THE DATA QUTPUT REGISTER

READ=WRITE TEST OF BIT 6 OF THE STAUTS REGISTER

READSWRITE TEST OF BIT 4 OF THE STATUS REGISTER

READ=WRITE TEST OF BIT 3 OF THE STATUS REGISTER

OUTPUT DONF FLAG CAN SET

OuTPUT DONE FLAG CAN BE WRITTEN TO A ZERO

OUTPUT DONE FLAG CLEARS WHEN THE DATA OUTPUT REGISTER IS LOADED
OUTPUT DONE FLAG GENERATES AN INTERRUPT

8,4 OPERATION OPTIONS

LCCATION DVID!I CAN BE MODIFIED TO SELECT ADDITIONAL UNITS,

9,4 NONeSTANDARD PRINTOUTS

ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED IN THE DEC/X11
NOCUMENT,
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141
142
143
144
145
146
147
148
149
15¢
181
182
183
154
158
186
187
158
159
160
161
162
163
t64
165
166
167
168
169
17e
171
172
173
174
178
176
177
178
179
180
181
182
183
184
188
186
187
188
189
190
191
192
193
194
195
196

udgven”
CLULIT A
000005 *
10006 ”
veneler
130912°
“anr1y
000034
@ogate”’
URAe28
0ean22°
f0en24°

0P0026°
Hpao3a’
¥oan32°
f000134°
©0r0e3e’
000R44°
“ena42°
330044°
©A0346°
LTI 120
VAea52”
9R0054°
2056
AP2A56°
¢ AR060°
00627
vIe064’
PeAR66°
“aue10°
©waonr2’
NOeeT 4’
“9a076"
fgatee’
Pa0102°
vHe102°
nwae1e4°
nae104°
0BY1v6°
A0u106°
wagt1e’
nno142°
“woa114°
fev116°
“wug120°
0en122°
V00224 °

247115

000
171260
vPR340

200

4
waann1
ARRAR
nooedee
[ a2
“ienen

140000
0rQ244°
£ne224°
naARRAY
LAY L)
a0
aaves
Ll L
waReAR
[ddd- 1
aradee
202000

pAaden
@A90e9
nvedoe
#09000
ananea
Papany
200000
enaan
*0000¢
A 240

20300
0Rayee

LLILTY
LILTI2]
hen244°
~Re000
"00000
P0R008
[LTTT

19=FEB=79 11122

240808

940

MNEA DEC/X1] SYSTEM EXERCISER MODULE

XMNEAG, P11}

197
198
199
200
201
202
203
204
208
206
207
208
209
2190
211
212
213
214
215
216
217
218
219
220
228
222
223
224
225
226
227
228
229

3202247
¥09226°

“pa230°
¢@a232°

@98234°
990236°

nag240°
*ra242°

P00244°
¥08244°
139244°
e89252°
09256 °
feu262°
000264 "
0902667
¥ne272*
enA274°
nea3en’
vael3n2’
000304°

©903n6”’
CLER R
vPed2e”’

0002086 °
wo00a7”

LT3 A
ceaa11°

©00010°
eopa12°

V2aR0
NP0
0lveee
*A4000

"12767
w2780
6701
16120
aN5221
20027
721373
016701
10120
ans721
vivite

016767
wAs177
425777

19=FER=79 13122

908001
"0e224°
177824

”¢0234°
177%1¢6

177712
177704
177704

17777

177564

MACY1] 3¢A(10%2) 19-FER=79 11146 PAGE 3

+LIST MF.
+NLIST MC,CND,MD
+TITLE MNEA DEC/X1{ SYSTFM EXERCISER MODULE

H DDXCOM VERSION 6 23=MAYTH

#LIST BIN
THENBRREERNARES “een . * * L3 2 (222 21] (221
BEGINg

MODNAMS ,ASCII /MNEA / IMODULE NAME,
XFLAG: ,BYTE OPEN $JUSED TO KEEP TRACK OF WBUFF USAGE

ADDR3 171260+ $1ST DEVICE ADDR,

VECTORS 34@+0 118T DEVICE VECTOR,

BR1t JBYTE PRTY4+4 118T BR LEVEL,

BR2% +BYTE PRTYD40 128D BR LEVEL,

DVIDI: @e1 JDEVICE INDICATOR 1,

SRt OPEN JSWITCH REGISTER 1

SR23 OPEN $SWITCH REGISTER 2

SR3g OPEN JSWITCH REGISTER 3

§R43 OPEN JSWITCH REGISTER ¢

R TR T Y FRBENNBNBNIRNY ™ suee ERERERNNS
STAT: 142000 3}STATUS WORD,

INIT) START YMODULE START ADDR,

SPOINT: MODSP sMODULE STACK POINTER,

PASCNTI ¢ $1PASS COUNTER,

ICONT: 1@ea s# OF ITERATIONS PER PASS=1000
ICOUNTS ¢ $1LOC TO COUNT ITERATIONS

SOFCNT: o JLOC TO SAVE TOTAL SOFT ERRORS
HRDCNTt 9 1L0C TO SAVE TOTAL HARD ERRORS
SOFPAST ¢ $110C TO SAVE SOFT ERRORS PER PASS
HRDPASS @ $LOC TO SAVE HARD ERRORS PER PASS
SYSCNT: @ 1 OF SYS ERRORS ACCUMULATED
RANNUM! @ 3HOLDS RANDOM 8 WHEN RAND MACPO IS CALLED
CORFIG: JRESERVED FOR MONITOR USE

RESIS 2 IRESERVED FOR MONITOR USE

RES23 2 $RESERVED FOR MONITOR USE

SVRO1 OPEN ILOC TO SAVE R®,

SVR1s OPEN $1LOC TO SAVE Ry,

SVR2t OPEM t1LOC TO SAVE R2,

SVR33 OPEN $1LOC TO SAVE R3,

§VR4t OPEN 1LOC TO SAVE R4,

SVRSy OPEN 1L0C TO SAVE RS,

SVR63 OPEN 1LOC TO SAVE R6.

CSRA} OPEN sAUDR OF CURPRENT CSK,

SBADR1 $ADPR OF GOOD DATA, OR

ACSRg OPEN sCONTENTS OF CS8R,

WASADRE $1ADDR OF BAD DATA, OR

ASTAT: OPEN JSTATUS REG CONTENTS,

ERRTYP? JTYPE OF ERROR

ASB3 OPEN JEXPECTED DATA,

AWASt OPEN $ACTUAL DATA.

RSTRT; RESTRT $RESTART ADDRESS AFTER END OF PASS
WDTO OPEN $WOKRDS TO MEMORY PER ITERATION
WOFRp ~ OPEN JWORDS FROM MEMORY PER ITERATION
INTRI OPEN 14 OF INTERRUPTS PER ITERATION
IDNUME @ $MODULE IDENTIFICATION NUMBERs@
MODSP3

JHERRBREBRRIRBRRN AR ONOY - LT Y T YT YTy

MACY(1 30A(1952) 19-FER=79 11146 PAGE 6

OCSRe ADDR
OCSR1t ADDR+1 JHIGH BYTE ADDRESS

DOR} ADDR+2
DOR1s ADDR+3 JHIGH BYTE ADDRESS

DOPINY: VECTOR
DODINSI VECTOR+2

TEFMP: 4

TEMPIS 1
BITDAT=RITY2 JMAINT INPUT INHIBIT
BITEXT=R1T!} IMAINT INPUT STROBE

RESTRT1

8TART}

CONT: MoV ¥BIT¢, TEMPY 3LOAD UNIT SELECT POINTER
MOV #OCSR, RO $LOAD ADDRESS POINTER
MOV ADDE,RY tLOAD INITIAL BUS ADDRESS

182 MOV R1,(RE)+ }LOAD DEVICE ADDRESS
INC R1 JUPDATE BUS ADDRESS VALUE
cHMp RP,$DOR1+2 ITEST IF DONE WITH BUS ADDRESSES
BNE 18 1BR IF NOT
MOV YECTOR,R} JLOAD VECTOR POINTER

383 MOV R, (RO) ¢ tLOAD DEVICE VECTOR ADDRESS
18T (R1)+ $UPDATE BUS VECTOR VALUE
mov Ri,(RO) JLOAC 2ND ADDR,

$VERIFY A MNCDO ADDKESS RESPONSE

003 rov OCSR,CSPA $LOAD BUS ADDRESS IF AN ERROR
6T @0CSR ITEST OUTPUT STATUS REGISTER
TST ADOR ITEST OUTPUT DATA REGISTER

SEQ P04

SEQ aved
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230
231
232
23]
234
233
236
237
238
239
240
241
242
243
244
248
246
247
248
249
25@
251
252
283
254
25%
256
287
258
2%9
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
278
276
277
278
279
280
281
282
283
284
2858

003324°

$0e324°
neel3iz’
PURI4N "’
000346°
03547

#90356°

f3e364°
CTLETY M
¥na3re’
aBn3T4°
fD34A2°
009402°

»epdea’
a00410°
000416°
20n422°
080430°
P0R436°
*P0444°

003446°

A00454°
8rr4a54°
2028460°
200464 °
%00470°

ARA4LT2°*

wepeT2”
voesed’
LI TN
290%812°
20n520°
015267

PonS3e’

¢Ag536°
P00544°
0ne552°
020556 °
200864°
760872°

e0n574°

oec602°
200602°
000606 °
000612°

012767
"16777
“17767
¥26767
@aP1403

104408

104407
104407
©¥06367
2721354

$12767
n16767
P05167
6777
217767
f26767
Av1403

164405

104407
104407
veel3s?
21347

@127717
¥12767
145077
¥17767
©w26767
301403

104405

2127117
712767
145077
?17767
026767
eN1403

104405

124407
104407

19«FEB=79 11122

evenol
177544
177664
177539

vPnpea’

[LLLLLM
(LIl

177802

ornrol
177624
177460
177484
1771874
177440

200009 °

LD L
Queean’
177580

1771717
@re31?
17752¢
177512
177356

gannen’

17771717
177402
177452
177446
177312

LTI

nAean*
20000n*

177850
177670
177836
177530

[dd 4414

171763¢
177464

177600

177446
17744¢

200029

177530
177374

177364
177356
Ve yae

177464
177330

177320
177312

[l I Lald
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286
287
208
289
2%0
291
292
293
294
29%
296
297
298
299
e
j01
le2
3a3
3ed
3as
306
307
308
3489
10

00a612°
a0¢620°
000626°
000634°
$00642°

co0644°

70R652°
000660 °
200666 °
Qvn674°

0@0e676°

agaTes’
©woaTR4”
ogg710’
f02714°

700714°
©090722°
ne0730°
?00736°
fP0T44°

voe746°

¢0a754°
00a762°
aap170°
©v20776°

@100’
f1006°

901006
©¢81012°

©w12767
#16777
#17767
#28767
7201403

104405

%46777
217767
926767
¢¥01003

184408

104407
104407

212767
16717
217767
v26767
oe14e3

124408
046777
217767
226767
oviee3
104405

104407
104407

19«FER=79 11122

et e
177256
177372
177242

[ TLTL LM

177224
177349
177214

000400 °*

eeoved’
voonee’

300020
177154
177270
177140

000000’
177122

177236
177106

oveena’

200e9n’
2¢0n00°

177262
177376
17725¢
177242

[dal' Ll
177344

177216
177210

[l I d- 1]

177160
177274
177146
177140

000009
177242

177114
177106

nHeacoe

MACY11 3@A(1052) 19=FEB=79 11146 PAGE 7

Dot

181

D021

183

)

0031
181

281

38

D04t

188

283

oSy

188

8

SEQ 0006

JFLOAT 2 | ACROSS THE MNCDO DATA REGISTER
oV #2170, ACSR JLOAD EXPECT BIT
Moy ACSR,RDOR JLOAL MNCDO DATA REGISTER
oV aDOP, ASTAT JREAD MNCDO DATA REGISTER
crp ACSR,ASTAT JCOMPARE
BEG 28 1BR IF SAME
3 e 1] » e *
HRDERS, REGIN, NULL Y MNCDO DATA REGISTER FAILED TO HOLD A FLOATING 1
’..........."'.."‘...........‘...‘.'....."...‘.‘......'...."
BREAKS ,BEGIN JTEMPORARY RETURN TO MONITOR,,,,
BREAKS ,BEGIN ITHEN CONTINUE AT NEXT INSTRUCTION,
ASL ACSR JCHANGE THE DATA
BNE Y }BR IF MORE DATA
JFLOAT A © ACROSS THE MNCDO DATA REGISTER
MoV #R1T0, TEMP JLOAD INITIAL BIT
MOV TEMP, ACSR JLOAD EXPECTED
coM ACSR JCOMPLEMENT
Moy ACSRADOR JLOAD MNCDO DATA REGISTER
MOV AnOF, ASTAT JREAD MNCDO DATA REGISTER
cHp ACSR)ASTAT JCOMPARE
azo 28 YRR IF SAME
DRDERS s BEGINNULL {MNCDO DATA REGISTER FAILED T0 HOLD A FLOATING o
. . .
BREAKS,BEGIN JTEMPORARY RETURN TO MONITOR,,..
BREAKS , BECIN JTHEN CONTINUE AT NEXT INSTRUCTIOM.
ASL TEMP JCHANGE THE DATA
BNE 1e 1RR IF WORE DATA
JVERIFY BYTE OPERATION ON THE MNCDO DATA REGISTER
oy #=1,8DOR JLOAD MACDO DATA REGISTER
MOV $377,ACSR JLOAD EXPECTED
CLRB  #DOR% JCLEAR HIGH BYTE
Moy ADORs ASTAT IREAD MNCOO DATA REGISTER
cHp ACSR,ASTAT }COMPARE
eeQ 2 JBR IF SAME
ARDERS JBEGIN, RULL JCLEARING HIGH BYTE CHANGED LOW BYTE

H * HRERREREREN
MoV $=1,800R JLOAD MNCDO DATA REGISTER -—
MoV 177400, ACSR JLOAD EXPECTED
CLRR  SDOR JCLEAR LOW BYTE
MOV ADOR ) ASTAT TREAD MNCDO DATA REGISTER
cHp ACSR,ASTAT JCOMPARE
sse 3 JBR IF SAME
HRDERS, BEGIN, NULL JCLEARING LOW BYTE CHANGED WIGH BYTE
,...."."'."”.”........'..G’..'.'....‘.’“'...‘“Q’“...'...Q"
BREAKS,BEGIN STEMPORARY RETURN 10 MONITOR,,..
BREAKS ,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,

MACY!] 3PA(1052) (9=FER=79 11146 PAGE 8
SEQ ¢0e?

JTEST THAT BIT6 OF MNCDO STATUS REGISTER 15 READ=WRITE

MoV *$BIT6, ACSP JLOAD EXPECTED

MOV ACSR, @0CSP JLOAD BIT6 INTO MNCDO STATUS REGISTER
MoV OCSR, ASTAT READ MNCDO STATUS REGISTER

cMp ACSR,ASTAT JTEST THAT IT SET

BEG is 18R IF SANE

jase 122 HERBPUECERERPBR PSR
HRDERS ,REGIN, SULL TRIT6 OF MNCDO STATUS REGISTER FAILED 10 SET
e YT ey » saw

BIC ACSR,@OCSR JCLEAR THAT BIT

MOV a0CSRIASTAT 1READ MNCDO STATUS REGISTER AGAIN
cHp ACSR,ASTAT yTEST THE BIT
BNE 28 1BR IF CLEARED

3 . ronew weues

KRDERS , REGIN, NULL 1BITe OF KNCDO STATUS REGISTER rAxnrn *10 cLean
: P
BREAKS , PEGIN JTEMPORARY RETURN TO MONITOR,, .,
BREAKS ,BEGIN ITHEN CONTINUE AT NEXT INSTRUCTION,

:TEST THAT BIT4 OF MNCDO STATUS nscxsran 18 REACKRITE

rov $RIT4,ACSR LOAD EXPECTED

MoV ACSP s ROCSR JLOAD BIT4 INTO MNCDO STATUS REGISTER
MoV ROCSR,ASTAT JREAD MNCDO STATUS REGISTER
cvp ACSR,ASTAT JTEST THAT IT SET

BEQ 14 18R IF SAME

Teeressses e EaEREERERE renne
HRDERS$ , BEGIN, NULL TaIT4 OF MNCDO STATUS REGISTER FAILED 10 SET R
;.....'..'."’.’.‘..'vw“ [ ] RHRBRBREE XTI LS

BIC ACSR, #OCSR JCLEAR THAT BIT

Y 80CSR/ASTAT JREAD MNCDO STATUS REGISTER AGAIN
cvp ACSR,ASTAT JTEST THE BIT

BNE 28 1BR IF CLEARED

’..‘.‘.... 121227 (22 2]
FRDERS ,REGIY, NULL 1RIT4 OF MNCDO STATUS REGISTFP FAILED T0 CLEAR
1. * L 22 "ERe

BREAKs ,BEGIN JTEMPORARY RETURN TO MONITOR,,.s

BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,




MNEA DEC/X11 SYSTEM EXERCISER MODILF

XMNEAQ, P11

328
326
327
32e
329
33
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
47
348
349
35¢
354
52
353
354
3ss
356
357
358
359
368
364
362
363
364
365
366
367
368
369
372
371
372
an
374
37%
376
377
378

221216

pote1e’
nB1024°
w1el2”
DEATET' A
tALe46°

0e1052°

019567
ve1864°
¢n1872°
[TV EN

vo11m2°

vo1110°
vv1112°*
ne1t14°

na112¢°
#81124°
291132°
941136°
¥01144°
on1152°
001160

ne1162°

fe1170°
W1174°
fa1202°
a21206°
er1212°
#1220’

©081222°

#91230°
#21234°
“1242°
#01246°
9"1292°
201260

©“01262°

012767
"16177
017767
026767
291403

1044¢S

w4677
“177¢7
#26767
1803

144408

104407
174407

0was477
012767
195077
112777
f17767
026767
®01403

124405

105077
112777
205867
(I3 TR
211767
1403

114408

108377
112777
n05067
125377
7117767
P01403

104405

19=FEB=79 11122

ocan1 e
177282
177166
177036

2nppaan’

177022
177134
177024

A0eA0N°

euangn’
(LY T

177100
~ea200
1717072
260001
177054
176724

erpann

177234
A0l
176674
177012
177e06

faanar’

176774
ecgedt
176634
176756
176746

saanec”

177056
177372
177044
177¢36

enanne
177140

177012
177004

*0e000

17675¢

177062
176732
176724

L1

177024

176664

weaeap

176764

176624

“¥NatdR
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379

3¢ 001270°
381 e@1270°
382 e41274°
383 w0300’
384 ¢p13p6°
385 @91314°
386 ©#e1320°
387 ©01326°
388 ©81334°
389 wp1336°
390 ept340”
391 ra1342°
392

393 9v1346°
394

395 0e1382°
396

397 oe13e9’
398 ¢11366°
399 0e1372°
400

401

402 @01376°
403 ee1402°
404 wa1410°
405 om1412°
4u6  ve1320°
407 014227
408

409 Gp1426°
410 e0143¢e
411 enp434°
412 we1440°
413 A01444°
414 001446°
415 00a145%2°
416

a7

104407
104407
®121717
116777
1ese1y
112777
052117
0A240
€024
Pdn24a
104400

208077
GLUI

216777
2080717
#98a77

66367
“22767
LLEE Y1)
©¥36767
CLITTR]
104413

eendty
12709
fHh2720
©w20n27
©01373
LILEY
aea1e7

eneent

19«FEB=79 11122

oR0per”
oveaes”
eJv1346"°
176549
176710
eageal
AuRtey

ecaagn’
176652
PReARY*
176652

176644
176626

176640
208400
176624
(LU LR
Q60224
eveeod
AN24p°

176634
176566

176726
176722

176700
176672

7n136¢°

176646

176632

176374

MACY11 30A(10%2) 19-FEB=79 11146 PAGE 9

0061

188

26t

DO73

no1os

DO11t

sTEST THAT BIT3 OF MNCDO STATUS REGISTEF IS READ=WRITE

MOV #RIT3,ACSR $LOAD EXPECTED

MOV ACSR,ROCSR sLOAD BIT3 INTO MNCDO STATUS REGISTER
rov @CCSRIASTAT $READ MNCDO STATUS REGISTER

cMp ACSR,ASTAT $TEST THAT IT SET

BEQ 18 31BR IF SAYE

JHERBAHBERBBRRBBERBRPRBEHBERURBR BB RER B RPN ERBR BB B EERRBERERBBGRRNS

HRDFRS,BEGIN,NULL 3BIT) OF MNCDO STATUS REGISTER FAILED TO SET
R I R T Y T Y T Y R T Y YY) * (23T FREEDRBRRERS

BIC ACSR,POCSR JCLEAR THAT BIT

Mov ROCSRPASTAT JREAD MNCDO STATUS REGISTER AGALW
CMp ACSE,ASTAT JTEST THE BIT

BRNE 28 1BR IF CLEARED

JRERNBB B RN BRI H SRR BB N AP RRI R G RN R BERERBRABE PR BB BRBRR RS R SRR PR NN

HPDERS$,BEGIN,NULL JRIT3 OF MNCDO STATUS REGISTER FAILED TO CLEAR
Iy Y Y Y X Y XY Y Y - »ou [T Y
BREAKS,BEGIN $TEMPORARY RETURN TO MOMITOR,,,.
HREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
3VERIFY THAT MNCDC DONE FLAG SETS

CLR #0CSR $ICLEAR CLFARED FLAG

Mov ¥RITT,ACSR 1LOAD EXPECTED

CLRB ADOR JENABLE

VOVR $RITQ,ROCSRY $GENERATE MAINT, REPLY

MOV @OCSR/ASTAT SREAD OQUTPUT STATUS REGISTER

cup ACSR,ASTAT JCOMMPARE

BEG poie IBR IF SAME

* L3124 e (23]
$OUTPUT DONE FLAG FAILED TO SET

H L]
HRDER§,BEGIN,NULL

H #EEES L 22 - - - LAA L 2 2 I 2222221231223
$VERIFY THAT MNCDO DONE FLAG CLEARS WHEN WRITTEN TO R ¢

CLRB anor $1ENABLE

MOVR $R1TQ,R0CSRY tGENERATE MAINT, REPLY

CLR ACSR JICLEAR EXPECTED

CLR ROCSR $CLEAR OUTPUT DONE FLAG

nov A0CSRsASTAT JREAD STATUS

BEQ PLIB IBR IF SAME

BESBREBRBBNARBERGBRBRBERBEAHBEERBRRBERERBRI NG

] (33
HRPFRS,BECIN,NULL
IR T Y Y R YR T T Yy Y T Y e

$VERIFY THAT MNCCO DONE FLAG CLEARS WHEN OUTPUT DATA REGISTER 1§ wWRITTEN

CLRR @DOR TENABLE

MOVE sRITp,A0CSKY JGENERATE MAINT, REPLY

CLR ACSR ICLEAR EXPECTED

CLERB @COR JWRITE THE OUTPUT DATA REGISTER
rov ROCSRIASTAT $READ CUTPUT STATUS REGISTER

BEQ D012 SRR IF CLEARED

[ tid bttt i it T T R T T T R R T T Y TR T T T T2

HRDERS ,REGIN, NULL JOUTPUT DONE FLAG FAILED TO CLEAR

R e R R Y Yy Y R L T T T T Ty T Yy 2 Y e
$WHEN QUTPUT DATA REGISTER wWAS WRITTEN

vACY11 372(1052) 19<FEB=79 {i1tde PAGE {#

SEOC 00u8

$WRITING OUTPUT FLAG TO A ZERO FAILED TO CLEAR OUTPUT DO

SEG Wvv9
tINTERRUPT TEST == VERIFY MNCDO DOES INTERRUPT
D012
EREAKS,BEGIN JTEMPORARY RETURN TO MONITOR,.,,,.
BREAKS (REGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
MOV $18,R00PINY $LOAD RKETURN VECTOR
MOVB  RR1,ADODINS JLOAD RETURN LEVEL
CLRB ANOR JENABLE
MOVB *R1T@,a0CSR1 $GENERATE MAINT, REPLY
RIS $EIT6,A0CSR 1E4ABLE INTR,
OP
NP
roP
EXIT$,BEGIN JEXIT TO MONITOP, MODULE wAIT FOR I4TERRUPT,
183 CLR R0CSR
PIRAS,REGIN, 3§ t QUEUE UP TO CONTINUE AT 38 AND RTI
you .- - O RS A O
381 MoV DODINS,8DODINY tRESET VECTORS
CLR ANODINS
CLR 20CSR
;DETERMINE IF MORF SEQUENTIAL MINCeDO’S ARE T0 Rk TESTED
FINISH! ASL TEFPY 1MOVE LEFT
3 $BIT8, TF¥P] {TEST IF LAST VALID UNIT
BEQ 3s JBR IF YES
BTT TEMPY,DVIDY STEST IF SELECTED
BNE 18
ENDITS ,REAIN $SIGNAL END OF ITERATION,
IMONITOP SHALL TEST END OF PASS
BF 3s
181 MoV $0CSR, R® 1GET ADDRESS POINTER
281 ADD 94, (Re)+ $UPDATE CONTNETS
cvp R¥, STEMP 1TEST 1F DONE ALL LOC,
BNE 28
JMp Dpne PRON NEXT UNIT
38: Jvp CONT
LJEND
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ACSR 40B1082R
ADDR UVABQER
ADDR22= 001004
ASB 208106R
ASTAT  ©UB104R
AWAS ©¥oP110R
BEGIN  ©08QP0OR
BITDAT= ©#10808
BITEXT= 004000
BIT9 = 500001
BIT1 = @A20002
BIT10 & 402000
BITI1 ® y@4000
B8IT12 = 01PaQ0
BIT13 = 9a2000¢
BIT14 = 040000
BIT1IS = 19700Q
BI1T2 = 944004
BIT3 = U@t
BIT4 = 800022
BITS = 8404240
BIT6 3 vovn1eq
BITT = PuA200
BIT8 = you4seoQ
BIT9 = ¢p1008
BREAKS= 1p4407
BR1 3pao12R
BR2 ¥00013R
BTODs = 164421
CDATASE 104412
CONFIG 00no%56R
CONT 900244R
CSRA @0n100R
DATCKs® 104411
DATERS® 104404
DODINS ©9B8236R
DODINV 0a¢234R
DOR Ave2310R
DOR1 ©¥06232R
D00 9PAIN6R
DOy P00324R
pose@ “01170R
D01y Bu1230R
0012 We1270R
D02 $0n402R
D03 O90472R
D04 WAR61 2R
Dos AROTI4R
D06 WA1O16R

19«FERT9 11122

1849
287
335

15¢4#
197+
188¢
1868
3109
199
1478
323

381

209»
2100
197¢
1974
1974
1974
1974
197¢
197
197¢
197
1978
197¢
1970
197
197
197
1974
197
384

1524
153
197+
197
1729
213¢
1828
197+
1978
208%
2044
201
369
2024
227+
2308
383

2320
288
k3]
198

234s
319

238
304
382

213

210
209

327
3a7

287
348
403

241
g4

415
227»

3040
383
229
3724
218
414

158#
3690
KLI2]
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DO?
DVID1
ENDITSs
ENDS =
ERRTYP
EXITSs =
FINISH
GETPASE
GWBUFse
HRDCNT
HRDER$=®

HRDPAS
ICONT
ICOUNT
IDNUM
INIT
INTR
MAP22¢=
MODNAM
MODSP
MSGNS =
MSGSs =
MSGS =
NULL =
OCSR

OCSRy
OPEN =

OTOAS =
PASCNT
PIRQS =
pOPSP ®
POPSP2=
PRTY =
PRTYO =
PRTY! =
PRTY2 =
PRTY3 =
PRTY4 =
PRTYS =
PRTY6 =
PRTY? =
Ps s
P8W =
PUSH s
PUSH2 =
RANDS =
RANNUM
RESTRT
RES1
RES2
RSTRT
SBADR

v81120R
AA@B14R
144413
104410
WYd1e6R
144400
#8137T6R
104415
194414
99303¢44R
104405

2@a050R
UABGBI6R
#0e9d40F
2An122R
900839F
200120R
144416
NWRRBAGR
Vod224R
194403
1044022
104401
L )

000224R

2Aa226R
V3P0

1044290
QBVOI4R
k3aved
GN8726
©22626
73000
V00d09
8000340
202100
¢ee149
#ne209
#9240
2903007
#80340
177776
117776
vnS746
n24646
104417
@29954R
PeA244R
AYUPSER
@B3060R
f2e112R
V08102R

19=FEB=79 {1122

347
1544
1978
197#
1874
197
402¢
1974
197
167%
197
376

169
1644
16514
194+
1614
193¢
197
1484
162

1974
197¢
197
197
376

19884
329

199¢
149

184

1974
163%
197
197
197
197
153

197
197¢
197
152

197#
1978
197
1974
197
197
197¢
1974
171
199

1738
174
1909
183

405
4n?

39

239

1954

238

214
338
350
155
186

395

197

197+

211¢

233
29e
348
199

235
16

243
313
391

232

387

242

397

397+
233%
35w
266«

25%

255

227
336
359«
156
188

MACYL1 3eA(1852)
CROSS REFERENCE TABLE =« USER SYMBOLS

235
2958
352
201

251w
317
242

320
398

247

258

3984

234

MACY11 3@A(1052)
CRCSS RFFFRENCE TABLE ee USER SYMBOLS

FAA

2

228
3474
37pe
157
189

19=FEB=79 11146 PAGE 12
243+ 240 249+ 25¢
297 307s 309 310
360w 371»

22 215

252 267 268 276#
329 330 336 3
258% 258 259 2N
323 324 333 340
407

380 359 370 386
259 283 284 303
250% 251 264w 267
19«FEB=79 11346 PAGE 13
282 293 3pe 313
28 293 300 313
208¢ 289 295+ 296
351 361 362 m
386¢

158 175 176 1717
191 192 193 197

252
315

217
351«

280
343

304

273+

320

320

308¢
g7«

178

265+
317

289«
382

283
344

323

275+

333

33

309
393+

179

268
327«

290
362+

284
385

32¢

276

340

340

315¢%
399+

189

274
328

296
373

293
365

343

349«

EEH)

35§

316
410

161

SEU vo1e

271
33e

297

3eo
376

344

358+ ~—

SEu 2211

365

36%
320+

182
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CROSS REFFRENCE TABLE «= USER SYMROLS

SOFCNT  CAA042R 166+
SOFERSS 124406 197
SOFPAS M@3AB46R 1684
SPOINT @P@@32R 162+
SPSIZ 2 0pu4sn 1s 195
SR1 $AO016R 1558
SR2 @99920R 156#
SR) P02822R 157
SR4 ©ORA24R 1588
START P20244R 16 212
STAT B20A26R 1608
SVR@ 724062R 175¢
8VRy #NAV64R 176¢
SVR2 Q02066R 1778
SVR3 Q¥dATOR 1788
SVR4 00 12R 179
SVRS $OAAT4R 1804
SVR6 "o T6R 181¢
SYSCNT ¢Jd0PS2R 1708
TEMP ¥OA240R 2078 247 248 2604 412
TEMP) A¥A242R 2008 213e 402¢ 403 405
TRPDFDs 003022 197
VECTOR 0wd014R 1599 204 209 220
WASADR  ©0A1A4R 185+
WOFR @BN116R 192»
wDTO 800114R 191
XFLAG  90Q@aSR 1498
. ABS, V00000 200
¥214%6 a0t

ERRORS DETECTED: ¥
DEFAULT GLOBALS GENERATEP; ©

XMNEA® , XMNEAG/SOL/CRF 1 SYMRDDXCOM, XMNEAR
RUNeTIMEf 1 1 ,2 SECONDS

RUNeTIME RATIO: 64/3%16,3

CORE USEDt 17X (13 PAGES)

SEGQ ee12
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IDENTIFICATION
PRODUCT CODFE¢ ACeF425A=MC
PRONPUCT NAME CXMNDA® MNCPA (D/A) MOD
PROPUCT DATE: SEPTEMRER 1078
MAINTATUERY " DEC/X11 SUPPORT GROUP

THE INFORMATICN IN THIs DOCUMENT 1§ SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MANUAL,

THE SOFTWARE DESCRIBED IN THIS POCUMENT Is FURNISHED TO THE
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COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
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DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
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NOT SUPPLIED BY PIGITAL,
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2,

4.

LD

ABSTRACT:

"MND" IS A BKMOD THAT EXEPCISFS THE MNCDA
CIGTTAL T0 ANALOG CONVERTER, A CONFIDENCE LNGIC TEST IS
EXFCUTED ON THE DAC@, DAC!, DAC2 AND DAC3 REGISTERS,
ALL LOGIC ERRORS ARE FEPORTED TO THE CONSOLE TELETYPE,
"MND" WwILI. TEST MULTIPLE UNITS AS SELECTED RY DEVCNT/DVIDi.

REQUIRFMENTS

BARNDWARF $ ONE MNCDA (D/R)

STORAGE 33 MND REQUIRES:
DFCIMAL wORDS: 399
OCTAL WORDS: 617
OCTAL BYTESt 1436

PASS NEFINITION:

ONE PASS OF THE MND MODULE CONSISTS OF FLOATING A 1 AND A ¢
ACCROSS THE FOUR D TO A REGISTERS 3@00(8) TIMES,
THIS PESULTS IN 34#,08@¢ RUS REFFRENCES TO THE MNCDA OPTION

EXECUTION TIMES

VARIES WITH THE NUMBER OF OTHER DEVICES BFING RUN,

THIg SHOULD TAKE AN AVERAGE OF THIRTY SECONDs TO COMPLETE ONE

PASS WHEN RUNNING ALONE,

CONFIGURATION PARAMETERSS

DEFAULT PARAMETERS!
DVAg 17106@, VCT3 Ns/B, BR1g N/A, DEVCNT: 1, SR1: HN/A
REQUIRED PARAMETERS}

NONE

DEVICE OPTION SETUP}

NONE,

SEQ 90002
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150

T

MODULE OPERATION;

START/RESTART?

THIS CODE WILL USE THE VALUFE CONTAINED IN LOCATION "ADDR"™ TO
BF THE BASE ADPRESS OF THE MNCDR, THE RUS ADDRESS OF EACH DAC IS
PRTMEN IN THIS ROUTINE, THE INITTAL PASS COUNTER IS ALSO PRESET,

TSDACUY S
THE ARILITY OF DAC @ FEGISTER TO HOLD A FLOATING 1 PATTERN
Is VERIFIED IN THIS CODF, BIT 11 OF THE REGISTER IS INITILLY

SET (400a) ARD THEN ROTATED TO THF RIGHT, UPON COMPLETION, THE SAME
PROCEDURE IS REPEATED EXCEPT THE INITIAL VALUE 1s 3777,

TSDACt:, TSCAC2:, TSDAC33
SAME AS TSDACP
DUAL:

THIS ROUTINF WILL LOAD NIFFERENT DATA INTO EACH REGISTER AND
VERIFY INDEPENDANT ADDRESS SELECTION,

DONE

IN THIS ROUTINE, THE LOCATION "PASSX"™ IS DECREMENTED TO DETERMINE

IF THF MODPULE HAS REEN EXERCISED, IF NOT THE PROGRAM

WILL LOOPp TO LOCATION "LOOPA"™ AND REPEAT THE SEQUENCE,

WHEN THE PASS COUNT HAS BEEN COMPLETED, THE wEND OF PASS" 1S REPORTED,

OFERATOR OPTIONS

LOCATION (PASSCT) CAN BF MODIFIED TO VARY THE NUMRER OF
LOOPS THRU TEST BEFORE END OF PASS IS REPORTED (T0
ACCOMODATE SYSTEM CONFIGURATION),

NON=STANDARD PRINTOUTS?:

FONF: ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED
IN THE DEC/X11 DUCUMENT

LLIST SEQ,BIN

SEu (003
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151
152
183
154
155
156
187
158
159
169
16}
162
163
164
165
166
167
168
169
179
171
172
173
174
178
176
177
178
179
18¢
181
182
183
184
185
166
187
188
189
192
191
182
193
194
195
196
197
198
199
200
204
202
263
204
205
206

aBagAn’
engenn’

(1151 T
PUAPQ0”
VANNAS ¢
NQBeR6 "’
LIS 1)
“wone12°
wionl3*
3014
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ween2n
Coun22°
“00a24°

aran26°
naap3Ine
090832°
106347
20a¢36’
COL LI
Qvved2’
BAAE44°
0¥A246°
LUPT LA
3ap2S52”
aeersq”
#0256 °
voARsS6”
neowen
f0An62°
“HAnn64”
Veu66 *
IXITalN
onnaT2’
woreT4”
WaPeT6”
noevgee’
LLTE 2 2d
"ei02°
fR0104°
ean104°
€an1NG*
¥a106°
vog11n”
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0net14°
0021167
"IN120°
Bvu122°
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19<FEB=79 1113¢

“47115

(Ndd
171860
COgany

e

een
PpAapRAal
Gl
AABIBO
fRYdevn
WBRAR D

040022
wen2de
fna224
POeaan
w3000
“0p0
ELLLTY
0erag
T LE]
0aeen
BT
©vA0eRw

peeaaa
LI D]
(Rl )
NIRAR
0waneas
PHaNAue
$Boana
fPpReR
aegene
Anadpe

2rooen
woaven

[l
009300
ena3e’
(L4l
féoven
wRoeew
aragec
fOAVEY
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287
2908
209
210
211
212
213
214
218
216
217
218
219
220
223
222
223
224
228
226
227
220
229
23
231
232
233
234
238
236
237
238
239
240
244
242
243
244
24%
246
247
248
249
250
251
282
253
254
255
256

204224°

4202247
ann226°
fae230°
229232°
0¥n234°

092367
“#PA236°
2an244°
"eu252°
©0026¢°
DRAA266°
Baw274°
09a302°
02a310°
weun3i6e
0va324°
a%v332°
040340°
CLUXE T B
ANA346°
BABI354°
$89362°

203364°

¢00372°
Wea3Te”
[DPTIL-F
LY
U00e416°
f0B424°

#00426°
¥A0434°
2pp44e’
0Pn444°
ang4s2’

engas4”

woeees
rs0010°
0eAR12*
aeoe14°
LET L)

”12767
216767
©16767
762767
#6767
#62767
n16767
w62767
n12767
012777
716767
aN6267
4P10843
“17767
n26767
2P1403

104425

205167
0es177
042767
217761
n26767
“nt1403

1244¢5S

f05167
208177
©w42767
eent32

19=FEB=79 it1le

foeenl
177536
177746
eepnn?
177734
enern2
177722
eeeeaz
e1epan
no4een
177666
177836

177652
177522

enuaan’

177504
177622
170000
177612
177460

geanpn’
177442

177560
170004

17771¢
177752
177746
177740
177734
177726
177722
177714
177556
177672
177540

177830
177522

anBe 00

177472
177466
177460

[

177430

VACY11 34R(1052)

RKMOD
HODULF
LTITLF
; LDXCOM  VFRSION 6
LLIST  BIN
IRBRBPBRBECRBBBHBINERIBEBRBBBRERBPRBI R BRSNS
BEGIN
¥ODNAM3 LASCIT /MNPA /
XFLAG: LBYTE OFEN
ADDPR13 171060+¢
VECTORt 040
BR11 «RYTE PRTYO+0
BR2} LBYTE PRTYR+0
DVID13 @41
SR1g OPEN
SR21¢ OPEN
SR33 OPEN
SR43 OPEN
JESRBABRBRRBRESBRERRBIEN *
STAT? 40020
INITS START
SPOINT: MODSP
PASCNT! ¢
ICONT: 3pee
ICOUNT: ©
SOFCNT: @
HRDCNTS @
SOFPAST ¢
HRCPAST @
SYSCNTI @
RANNUMI @
CONF1G3
RES113 @
RES23 4
SVRA OPEN
SVR1t OPEN
SVR2% OPEN
SVR3: OPEN
SVR4: OPEN
SVPS: OPEN
SVR61 OPEN
CSRAg OPEN
SBADRY
ACSR3 OPFN
wASADRS
ASTAT: OPEN
ERRTYPS
ASBt OPE™
AWAS? OPEN
RSTRT; RESTRT
WDTO} OPEMN
wDFR1 OPEN
INTR ¢ OPEN
IoNUMT @
+REPT sPstz
JNLIST

19=FER=79

11139

PAGE S

<HNDA >,171060,0,0,2,0,3000,0
47020,MNDR ,171060,¢,0,,2,3000,v
MNDA [EC/X{t SYSTEM EXERCISER MODULE
23~MAY=78

L2422 2] -

$MOPULE NPME,
1USFD TO KEEP TRACK OF WBUFF USAGE

$18T DEVICE ADDR,
J1ST DEVICE VECTOR,
1151 BR LEVFL,

}2NO BR LEVEL,
1DEVICE INDICATOR 1,
3SWITCH REGISTER 1
1SWITCH PEGISTER 2
1SWITCH REGISTER 3
1SWITCH REGISTER 4

$1STATUS WORD,
IMODULE START ADDR,

$MODULE STACK POINTER,

tPASS COUNTER,

1# OF ITERATIONS PER PASSxz3ve0
$LOC TO COUNT ITERATIONS

$LOC TO SAVE TOTAL SOFT ERRORS
JLOC TO SAVE TOTAL HARD ERRORS
$LOC TO SAVE SOFT ERRORS PER PASS
$1LOC TO SAVE HARD ERRORS PER PASS
s# OF 3YS ERRORS ACCUMULATED

$HOLDS RAMDOM & WHEN RAND MACRO IS CALLED

$RESERVED FOR MONITOKR USE
JRESERVED FOR MOMITOR USE
JRESERVED FOR MONITOR USE
1LOC TO SAVE R@,

11.0C TO SAVE Ry,

sLOC TO SAVE R2,

$LOC TO SAVE R3,

1LOC TO SAVE R4,

sLOC T0 SAVE Ps,

$10C TO SAVE Ré,

3$ADDR OF CURRENT CSR,
$ADPR OF GOOD DATAs OR
sCONTENTS OF CSR,

JADDR OF BAD DATA,» OR
1STATUS REG CONTENTS,
$TYPE OF ERROR

J1EXPECTFD DATA,

1ACTUAL DATA,

$RESTART ADDRESS AFTER END OF PASS

JWORDS TO MEMORY PER ITERATION
$wORCS FROM MEMORY PER ITERATIOM
18 OF INTERRUPTS PER ITERATION
$MODULE IDENTIFICATION NUMBERZQ
yJMOPULE STACK STARTS HERE,

MACY11 30A(1052) 19-FER=79 113139 PAGE 6
«HORD @
JLIST
+ENDR
MODSP}
I 12T TS ) 2T 1 L * LRI T TR R R T R T A 2
sDEVICE RKUS ALDRESS
DACo: ADDP 1RUS ADDRESS OF DAC ©
DACH: APDR+2 JBUS ADORESS FOR DAC 1
DAC2: ANDR+4¢ ' 2
DACI: ADDRe6 1 3
TENP} BITE
sINITILIZATYON COPE
START:
RESTRTS MOV #B1T¢, TEMP JLOAD UNIT POINIER
LOCPA: MOV ADDR,DACO 3LOAD BUS ADDRESS
rov DACE,DACH 1 FOR
ADD #2,DACY
MOV DACL,DAC2 3 DIFFERENT
ACD #2,DRC2
MOV PAC2,DACI H DAC
ADPD $2,DAC3 3RUS ADDRESSES
TSCACAL MmOV $PIT12,ACSR $LOAD EXPECTED
MOV #RIT11,8DAC0 JLOAD DAC¢ PEGISTER
MOV DAC@,CSRA JLOAD BUS ADDRESS
183 ASR c 3SHIFT THE EXPECTED
REE 48 1BR IF DONE
MoV APACQ, ASTAT JREAD THE REGISTER
cMp ACSR/ASTAT ICOMPARF.
REQ 28 $BR IF SAME
it d et I LT T T T2 Y T Y] (T2 T 1233 “nw LYY
HRDERS ,REGIN,NULL 3 DACy FAILED TO HOLD THE FLOATING § PATTERHN
e A3 A A - * RREBBBPEERBREI R AR A B EER NGB E O
281 coM ACSR $COMPLEMENT DATA
com ADACE SCOMPLEMENT DATA IN DAC®
RIC $172008,ACSR 3JMASK OFF UNUSED BITS
MoV BrACY/ASTAT IREAD DAC®
cMp ACSR,ASTAT JCOMPARE
BRFQ 3s JBR IF SAHE
XA eaAs 2T TR TS A TR YT TTE T2 TTY T YT TNy Y s " 112 3s
HRDERS,REGIN,NULL sOACe FAILED TO HOLD THE FLOATING @ PATTERN
X112 22 S RERBEN
38 oM ACSR sCOMPLEMENT EXPECTED
CoM ®DACO $COMPLEMENT DATA
BIC #170000,ACSE $MASK EXPECTED DATA
BR 1¢ $TEST MORE BITS
45:

LY2 Y2

SEOQ 0ue4

SEG woes



MNDA DEC/X1] SYSTEM EXERCISFR MODULE

XMNDA®, P11

257
258
239
260
261
262
20}
264
268
266
267
268
269
270
271
272
273
274
278
276
277
278
279
280
281
282
283
204
285
286
287
288
289
29¢

3es
306
397
308

NNALs4”
NNa462°
naceTe’
n9N476°
angsa2’
uAa5e4”
neesS12°
290%52¢°

nea%22°

000n530°
wags34°
w5 4n’
0005467
aBa554°
000r562°

AeA564°

0res72°
800576°
*00602°
203610°

#098612°
nea612°
08620
000626°
PRA634°
08640 °
A00642°
00650 °
200656°

00¢660°

?00666°
opn672°
00p676°
00n704°
wAa712°
fepr20°

0ea722°
nonlin’
¥oA734°
2087497
200746°

200750 °

912767
a12777
w16767
nh6267
ne1e43
017767
©v26767
¥o1403

104405

8167
ans177
n42767
17767
0226767
fn1403

104405

enst67
#05177
n42767
¢8n732

012767
e1271M
¢16767
26267
071843
©17767
926767
021403

184408

¥nS5167
95177
42767
017767
026767
An140)

104405

on5167
was177
742767
0732

19=FEB=79 1412230

212009
o¢dra0
177532
177490

177516
177364

0naaee”

177346
177466
170000
177454
177322

agveed’

177304
177424
17e0p0

ot200a
204009
177376
177242

177362
177226

CILLI M

177219
177332
17e000
177320
177164

eeseor’
177146

177270
170000

177429
177536
177402

177372
177364

LTl

177334
177330
177322

200000

177272

177262
177402
177244

177234
177226

aeeeoe

177176
177372
177164

Y701

177134

MNDA DEC/X1) SYSTEM EXERCTSER MODULE

XMNDAQ, P11

309
310
i
312
3N
314
1S
316
37
318
319
32e
321

349
350
38y
382
353
354
358
386
387
3se
359
360

aen7150°
©PBTS6"°
0A764°
waa112"
¥RaTI6’
"91990°
éR1206°
#o1e14°

ae1016°

¥e1024°
a01e30°
©61034°
001942°
v910%56°
#01v56°

n31060°

0A1766°
Ce1e72°
€01276°
a01104°

wa1106°

ne11e6”
0A1114°
weyy22°
wa11390°

0r1136°
Ue1144°
»01152°
#6116
fP1166°

fe1170°

"31176°
ag1204°
ne1212°
0412207
¥D1226°

791238°

*12767
1271717
216767
806267
201243
17767
026767
onr1403

104428

005167
fP5177
042767
017767
926767
241403

1044605

ea5167
*05177
242767
¥eaT732

012777
*12717
212777
212717

?16767
©v11767
©®12767
726767
A140)

104408

216767
#17767
612767
226767
241403

104403

19«FEB=79 11130

@)1eeea
eC4000
177242
177104

177226
177270

enerpe’

177082
177176
170080
177164
177726

eoepan’

177010
177134
170000

200000
202528
2052582
An7717

177962
177254
PANPAN
176716

e0egnn’

177024
177216
002825
176656

o0onaee’

177124
177246
177106

177276
177070

[Tl

177040
177034
177926

feoaee

176776

177110
177104
177100
177074

176734
176732
176722
176716

enaden

176674
176672
176662
176656

aeanna

MACY11 30A(1052) 19=FERe79 11339

TSDAC1s MOV ¢BIT12,ACSR

PAGE 7

$LOAD EXPECTED

MoV #8IT11,8DACY JLOAD DACY REGISTER
uov DAC1,CSRA 1LOAD BUS ADDRESS
183 ASR ACSR $SHIFT THE EXPECTEND
BNE 48 t1BR IF DONE
MOV @DAC1,ASTAT $READ THE REGISTER
CMP ACSRIASTAT JCOMPARE
EFQ 2s 1BR 1F SAME
I e "ne . *
HRDERS,BEGIN,NULL 3 DAC1 FAILED TO HOLD THE FLOATING { PATTERN
IAAAL T TR 2 T2 2 R T R R R R Y S T Y T YT Y Y Y T YT Y Y Y Y
281 COM ACSR JCOMPLEVENT DATA
coM 8DACY $COMPLEMENT DATA 1IN DACH
B1C #17¢@20,ACSR JMASK OFF UNUSED BITS
MOV RNAC1,ASTAT JREAD DAC}
cup ACSR,ASTAT $COMPARE
BEQ s 18R IF SAME
' - sune YN . " e *
HRDFR$,BEGIN,NULL $DAC1 FAILED TO HOLD THE FLOATING ©» PATTERN
f Pusnany » » aew
k1 3} COM ACSR $COMPLEMENT EXPECTED
CcoM SOACI JCOMPLEMENT DATA
BIC 4172000,ACSF JMASK EXPECTED DATA
BR 18 STEST MORE BITS
483
TSDAC2: MOV #RIT12,ACSR $LOAD EXPECTED
MOV SRITL1,@DAC2 $tLOAD DAC2 REGISTFR
L4 DAC2,CSRA 3LOAD BUS ADDRESS
183 ASR ACSR 1SHIFT THE EXPECTED
BNE 48 JBR IF DONE
MOV ODAC2,ASTAT JREAD THE REGISTER
cMp ACSR,ASTAT JCOMPARE
REQ 23 1BR IF SAME
} ot * * * » (13
HRDERS,REGIN,NULL 3 DAC2 FAILED TO HOLD THE FLOATING 3 PATTERN
JHERBRBERESE » 1222 132l * T2
288 COM ACSR JCOMPLEMENT DATA
CcOoM @PAC2 $COMPLEMENT DATA IN DAC2
RIC #17¢0@¢a,ACSR $MASK OFF UNUSED BITS
MoV 8DAC2,ASTAT $READ DAC2
cvp ACSR,ASTAT $COMPARE
8FQ 38 IRR IF SAME
3 . * » e
HRDERS,REGIN,NULL JDAC2 FAILED TO HOLD THE FLOATING @ PATTERN
] . o L3 * BEEREBRES
LA} coM ACSR JCOMPLEMENT EXPECTED
COoM #NAC2 SCOMPLEMENT DATA
RIC #170@0¢,ACEPR }MASK EXPECTED DATA
BR 1 JTEST MORE BITS

48

MACY!Y 32A(1052) 19«FER=79 11339
TSDACI3 MOV *BIT12,ACSR

»ov $RIT11,8DAC3

MoV DAC3,CSRA
182 ASR ACSR

BNE 4%

MOV SCAC3I,ASTAT

Cxp ACSF,ASTAT

REQ 23

JEHNRRIBR RS SCRBR BRI R BRNI RGN
HRDERS ,BEGTN,NULL

PAGE 8

$LOAD EXPECTED
$LOAD DAC3 REGISTER
JLOAD BUS ADDRESS
JSHIFT THE EXPECTED
1BR IF DONE

JREAD THE REGISTER
JCOMPARE

$1BR IF SAME

3 DAC3 FAIJLED TO HOLD ThE FLOATING { PATTERM

jussERINE Ty . ssevuy
283 CoM ACSR JCOMPLEMENT DATA

COoM apAC3 JCOMPLEMENT DATA 1IN DAC3

BIC #170000,ACSR sMASK OFF UNUSED BITS

uoy QDAC3,ASTAT SJREAD DAC3

cvp ACSR,ASTAT $COMPARE

BEQ s 1BR IF SAME

1 L Rt e e TR T T

HRDERS,BEGIN,NULL $PAC3 FAILED TO HOLD THE FLOATING @ PATTERW

[} BREBRBEERRY . 3
st COM ACSR JCOMPLEMENT EXPECTED

coM #CAC3 JCUMPLEMENT DATA

BIC #1700¢0,ACSR sVASK EXPECTED DATA

BR 13 JTEST MOPE BITS

(12
3sTEST FOR DUAL ADPRESSING

DUALY MOV #2,8DACH JLOAD DAC @

rov #2525,8DACY JLOAD DAC 1

Moy #8252,RDAC2 JLOAD DAC 2

MOV #7777,8DAC) SLOAD DAC 3

MOV DAC@,CSRA 1LOAD DAC © BUS ADDPESS

MOV QDACO,ASTAT JREAD DAC @

MoV #2,ACSR sLOAD EXPECTED

CMP ACSR/ASTAT JCOMPARE

REQ 13 $BR IF SAME

H L - - *

HRDERS ,BEGIN,NULL 3JDUAL ADDRESS ERROR ON DAC @

1] - * IR (1]
188 MOV DAC1,CSRA sLOAD DAC | BUS ADDRESS

KoV ADACL/ASTAT JREAD DAC 1

MOV #2525,ACSR 1LOAD EXPECTED

cHp ACSR,ASTAT $COMPARE

BEQ 28 $BR IF SAME

R bttt it 2T T T 2] »
3DUAL ADDRESS ERROR ON DAC

HRDERS,BEGIN,NULL

SEQ vvee

SEQ ved?
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kL3
362
363
364
365
366
367
368
369
~—- 318
m
372
373
374
378
376
377
378
379
389
391
382
383
384
3es
386
387
388
389
390
391
392
393
394
398
396
397

»at236°
“a1244°
wN1282°
401260
$21266°

601270 °

“01276°
@91304°
©¥01312°
wa13ze’
"01326°

©va133a°

¥21336°

A¢1336°
“e1342°
CLER LT
031352°
#e1360°
fQ1362°
ve1370°

331374
“wer3Te”
f31404°
wA1412°
314207
V31426°
9314327

@16767
017767
012767
w26767
AR1423

1044058

16767
#17767
012767
26767
201403

1044958

V06367
»22767
981444
n36767
w1006
n12767
124413

A0n416
»62767
#62767
262767
062767
090167
w167

¢fgonl

19=FER=79 1153¢

176766
176760
005252
176616

voenoe”

176730
176722
901717
176556

[Tl

176672
PR0400

176656

©veeeal
ezvaga’

acop10
2Py
evprel1o
aneat1d
176664
176606

176634
176632
176622
176646

A02pen

176574
176572
176562
176556

aPeA0e

176664
176434
176644

176620
176614
176610
176624

MNDA DEC/X11 SYSTFM FXERCISFR MODULE

~-
XMNDAG P11
ACSR “enia2r
ADDR BOARR6R
ADDR22® (01000
ASB VAA106R
ASTAT 300104F

~—— AWAS wnAg11ap
BEGIN CRYRARR
BITO = opewat
BIT1 = vvere2
BITiO = vu2e0u
BITi1 = U¥4AAR
BIT12 = wiu0ed
BIT1) = ¢2¢raid
BIT14 = 24u000
8ITIS = 1udven
BIT2 = vaneed
BIT3 = wagale
BIT4 = u0p@29
BITS = vdvade
BIT6 = wnsygn
BIT? = nag2es
BITE 3 02400
BIT9 = ¢aiaga

~ BREAKSz 124407
BR1 veARL 2R
BR2 #0091 3R
BTODS = 114421}
CDATASSE 104412
CONFIG vPad56R
CSRA Par1 QR
DACY PPY224R
DACy ©¥00226R
DAC2 wa@234R
DAC3 209232K
DATCKS=® 104411
DATERS® 124404
DONE V@1336R
DUAL “A11a6R
DVID1 #O¥e14R
ENDITSa 104413
ENDS = 1034410
ERRTYP ¢@@1@6R
EXITS = 1¢4400
GETPAS® 104415
GWBUFs® 104414
HRDCNT B30@044R
HRDERS® {04405
HRODPAS @a@5aR
ICONT VeNe3I6R

19.FFBa79 11230

194%
270n
312
372«
1608
212
198%
196
3144
199
157
387

2128
212
212s
2120
2124
212¢
212
212
212
212+
2120
2124
212¢
212
212¢
2129
2124
1629
1638
2120
212¢
1R2¢
192¢
2168
2170
391«
2188
392«
2190
212¢
212+
At
338
1648
212¢
212
197
212+
212
212¢
177
212%
179¢
1748

232
231

382

233
224
225%
227#

229+

384
387

240

MACY11 32A(1052)

283

s

481
DONE}

as:

18¢

28

234w
277«
320
217
237
323
249
223

258
287

259«
225

226+
228«

230w

249

19=FEB=79 11539 PAGE ¢

“oV DAC2,CSRA $LOAD DAC 2 BUS ADDRESS
Mov ODAC2,ASTAT TREAD DAC 2

MoV #%252,ACSR JLOAD EXPECTED

CHP ACSR,ASTAT $COMPARE

BEQ s 1BR IF SAME

. L1223 * » (3.1 "o L]
HRDER$,BEGIN,NULL 1DUAL ADDRESS ERROR ON DAC 2

3 * 1 2] *

vov DAC3,CSRA $LOAD DAC 3 BUS ADDRESS
MOV ADACI/ASTAT JREAD DAC 3

MoV #7777,ACSR 1LOAD EXPFCTED

(¢.14 ACSR,ASTAT JCOMPARE

REQ 43 1BR IF SAME

JHBRERR A SRR G BN A BB B BT RURN B AN R R R B RRBRRCPUGERR AP R BB RS G RORBBBERB BN

HRDFRS$,REGIN,NULL yDUAL ADDRESS ERROR ON DAC 23

Jene . o A .

ASL TENMP JCHANGE UNIT POINTER

cwp $BITS, TEMP ITEST IF LAST UNIT

BEG 3s IBR IF YES

BIT TFMP,DVIDY JTEST IF UNIT IS SELECTED

BNE 18R IF UNIT IS T0 BE TESTED

MOV 4B1TO, TEMP $RELOAD UNIT POINTER

ENDITS,REGIN 3SIGNAL END OF ITERATION,
IMONITOR ShALL TEST END OF PASS

BR 28 18R IF NOT DONE

ADD £19,DACH $UPDATE ADDRESS

ADD #12,DACY

ADD #10,DAC2

ADD #16,DAC)

JMP TSDACH

JMp LOOPA

JEND

MACY11 3eA(1052)
CROSS REFERFNCF TABLE we USER SYMROLS

237
279+
322¢
218
245+
324
266
3ge

284
283

205¢
232¢
227
229

Jioe

26%

19«FEB=79 11139 PAGE 11

242¢ 244

283+ 2864
324 329«
219 224

246 262
344e 346

275 292

31

109

311 343

23] 236
258+« 259
284# 285
KRS 314
275 292

246 251w 253« 257» 260
2R9 294+ 296« 298 303
33w 345+ 346 354w 355
263 274w 272 FLITY 289
353 355 3674 364 3171
301 318 27 349 58

352+ 36w 370

243 245 252 336 343
262 269+ 271 278¢ 339+
288 295+« 297 304 340
324+ 3 33pe age 37¢
301 318 327 349 358

SEQ voes
SEGQ #0e9

263 268%

3pse 309«

363+ 364

297» 298

373

367 376

344 %9

352 353

364 362

374 393%

367 37¢
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ICOUNT
IDNUM
INIT
INTR
LOOPA
MAP228=
MODNAM
MODSP
MSGNS =
MSGSs =
MSGS =
NULL =
OPEN =

OTOAS =
PASCNT
PIRQS =
POPSP =
POPSP2s
PRTY a
PRTY® a
PRTY!L =
PRTY2 a
PRTY) =
PRTY4 =
PRTYS =
PRTY6 =
PRTY? =
Ps s
PSW s
PUSH a
PUSH2 =
RANDS a
RANNUM
RESTRT
RES1
RES2
RSTRT
SBADR
SOFCNT
SOFERSs
SOFPAS
SPOINT
sPsSizZ =
SRi

SR2

SR3

SR4
START
STAT
SVRO
SVRY
8VR2
SVR3}
SVR4
SVRS

MNDA DEC/X11 SYSTEM EXERCISER MODULF

XMNDAG P11 19-FER=79 111230

SYR6
SYSCNT
TEMP
TRPDFD=
TSDAC®Q
TSDACY
TSDAC2
TSDAC)
VECTOR
WASADR
WDFR
wDTO
XFLAG

o ABS,

VAPO4PR
veei22R
Q34N 3AR
¢na120R
“Oe244R
104416
BIBOOAR
¥0J224R
104403
104402
104401
wangeq
vaeeaa

104420
BEAR34R
30004
#5726
122636
30000
Vo0ern
©a)040
0ve100
Av0146
00200
200240
Hea3ee
“aa34a
1777178
177776
35746
n24646
144417
@o0254R
#A236R
ARQQS6R
J9YG6aR
aad112R
A20102R
0AAA42R
174406
V3ON46R
©9an32R
NAAR4R
AYOAI6R
220020R
“w32822R
CORA24R
GAR236R
4Q0026R
PeeR62R
PYQ64R
WIAIE66R
ARYIATAR
QYIPT2R
OANAT4R

OBART6R
A0ABS 2R
“AA2I4R
209922
W3BI16R
BLIELE Y]
©9A612R
8207508
#2021 0R
280104R
P208116R
LA
AR23E5R

A3A0e0
ve1436

9=FER«79 11130

1758
204
171
203
224
212+
158
172

2124
212
212
2124
159

194

212/
173
212
212
212+
212¢
162

212¢
212
2120
212
2124
212
2129
212
2124
212
212
212
1814
200

1838
184
200
193
1768
212
1784
172

165¢
1668
167#
1684
171

1704
1854
JR6
1R78
188
199+
190

194
1R0%
2204
212¢
231
2574
203
309
1618
195¢
202
201 ¥
159¢

44
eat

ERRORS DETECTED: @
DEFAULT GLOBALS GENERPATED: @

MACY11 3IAA(1052) 19=FEBe79 11139 PAGE 12

CROSS REFFRENCE TABLE == USER SYMBOLS SEG v¥ip
395
2104
240 249 266 278 292 3y 318 327 349 358 367 376
169 166 167 168 188 186 187 188 189 19¢ 191 192
196 198 199 201 202 203 212¢
163 212
223
208
222
MACY1] 30A(10S2) 19eFEB=79 11139 PAGE 13
CROSS REFERFNCE TABLE e USFR SYMBOLS SEG Wil

223e 381e 382 384 386%
394

XMNDA®, XMNDAB/SOL/CRF §SYM=NDXCOM, XNNDAD
RUNeTIME: 1 1}
RUNeTIME RATIO; 80/3%23,%
CORE USED: 7K

»2 SECONDS
(13 PAGES)
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XMNCAD, P11

«REM,

IDENTIFICATION
PRODUCT CODE} AC=F4222=MC
PRODUCT NAMEs CXMNCAQ@ MNCKW MODULE
PRONUCT DATE} FEBPUARY 1979
MATNTAINFR) RAY SHOOP

THE INFORMATION IN THI8 DOCUMENT I8 SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESpPONSIBILITY FOR ANY ERRORS THAT
MEY APPEAR IN THIS MANURL,

THE SOFTWARE DESCRIBED IN THIS DOCUMENT 15 FURNISHED TO THE
PURCHASEF UNDER A LICENSE FOR USF ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE Op RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED RY DIGITAL,

COPYRIGHT (C) 1979,1979 DIGITAL EQUIPMENT CORPORATION

SEQ @09}
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ABSTRACT

THE MNC IS AN IOMOD THAT. EXERCISES THE MNCKW REAL TIME CLOCK, ON
START IT EXERCISES THE (SRS AND PRESET BUFFERS OF THE CLOCK,
THEN AND FOR ALL RESTARTS, IT EXERCISES THE CLOCK AT EACH ONE OF
ITS BASIC PATES., UP TO 6 MNCKW WILL BE EXERCISED WITH THIS MODULE.
THE *"MNA® (A/D) MODULE CAN BE ENABLED TO USE THE CLOCK TO START THE
A/D. TF Y0U HAVE ENABLED "MNA®™ TO USE THE CLOCK, YOU SHOULD DESELECT
THIS EXERCISER MODULE,

REQUIREMENTS

RARDWARE) ONMNE MNCKw (CLOCK),
STORAGEgs MNC REQUIRESS
DECIMAL WORDSs 508

OCTAL WORDS: 775
OCTAL BYTES: 1772

PASS DEFINITION

ONE PASS OF THE MNC MODULE CONSISTS OF GENERATING INTERRUPTS FOR
ONE SECOND AT EACH CLOCK RATE, UNTIL 62 SECONDS HAVE ELAPSFD,

EXECUTION TIME

ONE PASS OF THE MNC MODULE RUNNING ALONE TAKES APPROXIMATELY ONE
MINUTE,

CONFIGURATION REQUIREMENTS

DEFAULT PARAMETERS!
DEVADR: 171@2¢, VECTOR 442, BRIt 4
DEVCNTT 1, SRit 0

REQUIRED PARAMETERS1

NONE,

SEG 2002
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DEVICE/OUTPUT SET=-UP

THE FRONT PANEL SWITCHES MUST SELECT THE SCHMITT TRIGGER INPUT
(PULL OUT "STi" AND "8T2" SWITCHES ARD ROTATE TO THE END),

MODULE OPERATION

TEST SEQUENCE1

1.
2,

(START) PIT EXERCISE CSR, PRESFT REGISTER OF CLOCK,

(RFSTRT) COUNT TESTS USING INTERRUPTS COUNT INTERRUPTS WILL
OCCUR IN ONE SECOND AND ADVANCE THE TEST T0O THE NEXT RATE,

AFTER A KATE HAS BEEN SFLFCTED, A CHECK 1S MADE TO SEE IF THE
OPERATOR A8 INHIBITED THAT RATF FROM TEST, IF NOT, CONTROL
I8 TRANSFERRED TO THE PAPTICULAR RATE ROUTINE (LISTED BELOW),
EACH RATE ROUTINE MUST PRELOAD THE BUFFER REGISTER OF THE
CLOCK T0 THE COUNT THAT WILL CAUSE IT TO INTERPUPT IN ONE
SECOND, AFTEP THE BUFFER T8 LOADED, THE CSR IS LOADED WITH
THE PROPEK BITS THAT SELECT THE RATE,

A, COUNT TEST CLOCK RATE: {MWE,

P, COUNT TEST CLOCK RATES 100KVZ,

C, COUNT TEST CLOCK RATE: 1@KHZ,

b, COUNT TEST CLOCK RATE: {KRZ,

£, COUNT TEST CLOCK RATE: 10QHZ,

Fo COUNT TEST CLOCK RATE:t PSFUDO RANDOM (1 OF 3 RATES),

SEQ veol}
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OPERATION OPTINNS

VALID SR1 VALUES

SR1 BIT ENABLE/DLISABLE

o "]
1
1 4
1
2 A
1
3 0
i
4 ]
i
5 ]
i

MACY1{ 30A(1082) 13=APR=79 0a81¢

FUNCTION

ENARLE TESTING 1MHZ
DISARLE TESTING {MHZ

ENABLE TFSTING 170KHZ
DISABLE TESTING 100UKHZ

ENABLE TESTING 10KHZ
DISABLL TESTING 19PKHZ

ENABLE TESTING {KHZ
DISABLE TESTING 1KHZ

ENABLE TESTING {p@HZ
DISABRLE TESTING 1Q0HZ

#ENABLF TESTING RANDOM
DISARLE TESTING RANDOM

#NOTE: TF RANDOM RATE SELECTED, THEN AN B8Rl
PARTICULAR RATE wILL BE IGNORED,

NONeSTANDARD PRINTOUTS

9 PAGE S

BIT DISABLING

ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIRED IN THE DEC/X}!

DOCUMENT,

A

SEG ©@04
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180 copnenn’ IOMOD  <MNCA >,171020,440,4,0,2,60,,9
181 @000’ MODULE 140000 ,MNCA ,171020,4402,4,0,0,60,,0
1982 TITLE MNCA DEC/X11 SYSTEM EXERCISER MODULE
183 ? DDXCOM VERSION 6 23=MAY=78
184 JLIST BIN
188 FEHEENBRR IR RERB OB "un e *e
186 ©@2000° BEGINg
187 9800020° A47115 040503 @40 MODNAMEI (ASCII /MNCA / jMODULE NAME,
188 PoAvRS” 200 XFLAGy ,BYTE  OFEN JUSED TO KEEP TRACK OF wBUFF USAGE
189 ©0PeRE’ 171020 ADDRI 17102040 $18T DEVICE ADDR,
190 ¢€0001¢° 000440 VECTOR: 44040 1187 DEVICE VECTOR,
191 0n0o012° 200 BR13 +BYTE  PRTY44D 1187 BR LEVEL,
192 909013° 000 BR2¢ +BYTE PRTYO+0 928D BR LEVEL,
193 0080014° ©000€1 DVID1s @t JDEVICE INDICATOR 1.
194 000016° 000000 [13¥] OPEN J8WITCH REGISTER 1
195 0090020° APA0A0 SR21 OPEN 1SWITCH REGISTER 2
196 ©€0@R22° 200000 SR3 OPEN )SWITCH REGISTER 3
197 ©0009424¢ 002000 SRés OPEN $8WITCH REGISTER 4
198 sene sasose an e LT e .
199 0A0026° 140000 STAT: 140000 1STATUS WORD,
200 000032° POR2S4’ INITI  START YMODULE START ADDR,
201 400032 000224° SPOINT: MODSP yMODULE STACK POINTER,
202 00ARI4° 00P00Q PASCNTE @ }PASS COUNTER,
203 £00036° 00ADT4 ICONT; s@, 34 OF ITERATIONS PER PASS=60,
204 000040° VU000 ICOUNTI @ $LOC TO COUNT ITERATIONS
205 900042’ 800000 SOFCNT: @ 1LOC TO SAVE TOTAL 8OFT ERROPS
206 000044 000000 HRDCNT: @ $LOC TO SAVE TOTAL HARD ERRORS
207 900046° 0OP0CQ SOrpAS: @ JLOC TO SAVE SOFT ERRORS PER PASS
208 #20050° (PRR0Q HRDPAS: @ JLOC TO SAVE HARD ERRORS PER PASS
209 ©20052° AVPOOR SYSCNT3 ¢ 1# OF SYS ERRORS ACCUMULATED
210 0000%54° 200000 RANNUM? @ $HOLDS RANDOM # WHEN RAND MACRO IS CALLED
211 @8sn56"° CONFIG) JRESERVED FOR MONITOR USE
212 00ar86° 900QY RESLT @ JRESERVED FOR MONITOR USE
213 ©0066¢° 200000 RES2: o JRESERVED FOR MONITOR USE
214 900062° 290009 §VR@L  OPEN 1LOC TO SAVE RO,
215 929864° PYY000 8VRi1  OPEN 3LOC TO SAVE Ry,
216 ©@AP066° P0NBQRR 8VR21 OPEN 3LOC TO SAVE R2,
217 29007¢° foa00@ SVR31  OPEN 1LOC TO SAVE R3,
219 900072° 000000 8VR4t  CPEN JLOC TO SAVE R4,
219 ©400074° @00000 8VRS:  OPEN sLOC TO SAVE RS,
22¢ 989076° *0000N SVR61  OPEN JLOC TO SAVE R6,
221 6er10@’ 00odeR CSRA:  OPEN )ADDR OF CURRENT CSR,
222 990102° SRAADRY JADDR OF GOOD DATA, OR
223 ¢PA1N2° Yuo0eR ACSR;  OPEN 3CONTENTS OF C8R,
224 000104° WASADR1 $ADDR OF BAD DATA, OR
225 000104° 000000 ASTAT: OPEN 18TATUS REG CONTENTS,
226 000106° ERRTYP! ITYPE OF ERROR
227 000196° 00A00N A8B3 OPEN $EXPECTED DATA,
228 ©09110° 00P0QQ AWAST  OPEN $ACTUAL DATA,
229 090112’ P0R2%4° RSTRTy PRESTRT yRESTART ADDRESS AFTER END OF PASS
230 020114° cooPep wDTO:  OPEN $WORDS TO MEMORY PER ITERATION
231 900116° 000000 WDFRY  OPEN JWORDS FROM MEMORY PER ITERATION
2312 000120° 0QYOAX INTKY OPEN 1% OF INTERRUPTS PER ITERATION
233 ¢00122° ooooee IONUME o $MODULE IOENTIFICATION NUMBERsY
234 900049 «REPT  8PSIZ tMODULE STACK STARTS HERE,
238 +NLIST
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236 +WOPD [
2317 +LIST
238 +ENDR
239 @0B224° HODSP}
240 (il * Hon » L34
241 000224° orceel TERPL 1 JMASK OF CURRENT UNIT
242
243 sMODULE REQUIRED REGISTERS = SET UP BY THIS MODULE,
244
248 006226° 171020 ASR} +WORD 171020 3CLOCK A STATUS REG,
246 000230° 171022 ABR?T » WORD 171822 JCLOCK A RUFFER REG,
247
248 000232° 40440 AVECT{ ,WORD 440 JCLOCK A INTERRUPT VECTOR,
249 990234° 000442 AVECT2t ,WORD 442
5@
281 @0A216" PRO444 BVECT: ,wORD 444 JCLOCK INTERRUPT VECTOR,
253 AAR240° 900446 BVECT2t ,¥ORD 446
25
254 000242° @Ap00) RATEP: ,WORD 1 JPOINTS TO CURRENT RATE
255 PE0244° 000000 OrFi +WORD L] JOFFSET TO TAKE US TO RATE ROUTIME
256 POR246° 802000 RANAg « ®ORD 4 $RANDOM NUMBER,
257 @0928¢° 9Med0e RANBL +WORD @ TRAMDOM NUMBER,
238 000232’ 000000 AIFLGy ,WORD [} $FLAG TO SHOW THAT CLOCK A HAS INTERRUPTED,
259
260 ©6¢02854° RESTRTS
261 00¥234° AL4T67 H0Q002 STARTI JSR PC, STARTY IPRIME THE ADDRESSES
;:; 8093260° 700442 BR LoGy JRUN LOGIC TEST
264 A20262° 212767 o@reepl 177734 STARTOS MOV #BITO, TENP SLOAD CURRENT UNIT MASK
265 20274’ 216767 177%12 177730 START1I MOV ADDR¢ASR 1GET BASE ADDR,
266 000276° 216767 177%06 177726 rov VECTOR,AVECT 3GET BASE VECTOR ADDR,
267 900304° 16767 177716 177716 BTARTZt MOV ASRsABR INOW WE’RE GONNA FIX
268 @u2312° ¢62767 000002 177710 ADD #2,ABR 3JALL CLOCK ADDRESSES BASED ON ASR,
269 020320° 216700 177706 MOV AVECT/,RO JNOW FIX VECTOR ADDRESSES
272 002324° 962700 000004 ADD $4,R0
274 040330° 10067 177702 MOV RA,BVECT
272 ©¥00334° 216767 177672 177672 MoV AVECT,AVECT?2
273 999342 $62767 00082 177664 ADD #2,AVECT2
274 000350° 216767 177662 177662 MOV BVECT,BVECT2
278 ©0003%6° 062767 @200a2 177684 ADD #2,BVECT2
276 ©00364° 000207 RTS8 PC JEXIT
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277 s
27e 3#LOGIC TEST #1 BE SURE A CLOCK EXISTS AT THE
279 y#SPECIFIED ADDR, IF NO CLOCK, THEN A
00 1#DEC/X11 8YS ERROR WILL OCCUR,
ae 1
202
203 00n366° 905777 177634 1.0G1y ST AASR sADDRESS THE CLOCK, IF 8Y¥8 ERROR
204 JOCCURS, THEN CLOCK DID NOT
208 $RETURN SLAVE=SYN WHEN
206 JADDRESSED,
97
209 e
299 y#LOGIC TEST #2, MAKE SURE CLOCK CSR BITS
29¢ $#14,11,6,5,2 AND @ CAN BE SET + CLEARED,
s .
293 000372° 0132767 M4412%5 177804 LOG2: MoV $244125,A8TAT $GENERATE ¢ RECORD PATTERN TO BE USED,
294 Q0n400° 216777 177540 177620 MoV ASTAT,OASR 18ET THEM IN CSR OF CLOCK A,
298 000408° 017767 177614 177466 MOV SASR,ACSR $READ THEM BACK
296 P0n414° 826767 177464 177460 CMP ASTAT,ACSR $DID THEY ALL SET?
297
290 0900422° or1412 BEQ 2 JYES = GO TO NEXT TEST,
299 2290424° 104477 000000° BREAKS,BEGIN $TEMPORARY RETUPN TO MONITORsses
308 930430° 104407 €000d¢° BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
3101 002434’ 216767 177566 177436 163 MoV ASR,C8RA $RECORD CSR’S ADDR
382 ' » . .
383 000442° 104405 00P0A0° BOURAR HRDERS,BEGIN,NULL 3 IPATTERN 24412% FAILED
304 ] e » * s
305 POR4S08° 003077 177983 28 CLR BASR $TRY CLEARING THE BITS
386 D200454° G1T76T 177846 177420 MOV @ASR,ACER SREAD IT BACK,
307 000462° 201414 BEQ L0G3 $IF ZERO CBR GOOD,
308 000464° 104427 OGaoee0’ BREAKS,BEGIN $TEMPORARY RETURN TO MONITORsses
109 000479° 124487 00000¢° BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
J1P 820474° 003087 177404 k13 CLR ASTAT 1EXPECT ZERO C8R.
311 oeensel’ 016767 177322 177372 MoV ASR,CSRA $RECORD CS8R’S ADDR,
312 1 » *
313 90PSP6° 104408 000000’ 200000 HRDERS,BEGIN,NULL $)CSR FAILED TO CLEAR
314 X3 » »e
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318 ’ 1
36 y#LOGIC TRST #3, MAKE SURE CLOCK CSR BITS
317 $#13,%5,3 AND 1 CAN BE SET + CLEARED
318 e
319
320 ©90%14° 212767 @20052 177362 110G MOy $720082,ASTAT $GENERATE + RECORD PATTFRN TO BE USED,
321 0Q00822° 216777 1773%6 177476 Moy ASTAT+BASR JSET THEM IN CSR OF CLOCK A,
322 ©00%530° V17767 177472 177344 MOV QASR,ACSR t1READ TREM BACK
323 ©00536° #26767 177342 177336 CMP ASTAT,ACSR 1DID THEY ALL SET?
324 000n844° PO1412 BEQ 2 JYES = GO TO NEXT TEST,
325 000S46° 1044p7 0Q00000° BREAKS,BEGIN $TEMPORARY RETURN TO MONITOR,,e»
326 ©20552° 104427 0QuUPVe2* BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
327 @08386° 016767 177444 177314 8% Mov ASR,CSRA $RECORD CSR°8 ADDR,
328 1 * . .
329 288564° 184403 000RAD° 0200 HRDERS,BFGIN,NULL 3JCSR PATTERN 020032 FAILED
330 ] T2 (1] e
331 ©eeS72° pgasaly 177430 288 CLR 9ASR $TRY CLEARING THE BITS
332 P2e876° ©17767 177424 177276 MOV #ASR,ACSR SREAD IT BACK.
3)3 000604’ 001414 BEQ LOG4 sIF ZERO CSR GOOD,
334 000606° 104497 @000A0° BREAKS,BEGIN $ TEMPORARY RETURN TO MONITOResss
338 000612 104407 @69000° BREAKS ,BEGIN JTHEN CONTINUL AT NEXT INSTRUCTION,
336 ©or636° D@SO6T 177262 38t CLR ASTAT JEXPECT ZFERO CSR,
g!; #98622° P16767 177400 1772850 MOV ASR,CSRA JRECORD CSR*S ADDR,

3 T} e
;:9 200630° 104405 00Q000° 00000Q HRDERS,BEGIN,NULL y3CSR FAILED TO CLEAR

] e [T 1113 » [Y22]
344 e
342 3#LOGIC TEST #4, MAKE SURE CLOCK BUFFER REG
343 J#PATTERN 125252 CAN BE SET + CLEARED,.
s "
346 000636° 012767 125282 177240 10G4: MOY $125252,A8TAT JGENERATE ¢+ RECORO PATTERN T0 BE USED,
347 ©00644° 216777 177234 177356 MOy ASTAT/)9ABR $8ET THEM IN BUFFER REG OF CLOCK,
348 0294632° A17767 177352 177222 ¥ov BAABR,ACSR $READ THEM BACK
349 ©00660° 026767 177220 177214 cMP ASTAT,ACSR sDID THEY ALL SET?
3I5¢ ©290666° 201412 REQ 28 SYES « GO TO NEXT TEST,
381 002670° 104407 0G00P00° BREAKS,BEGIN y TEMPORARY RETURN TO MONITOR,44s
352 009674° 184407 0@CG00’ BREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
;:i 820700° A16767 177324 177172 i8¢ MOV ABR/CSRA

] L4 hdd Al Al d bbb b Ladd

ISS  20AT06° 194405 000000’ 000000 HRDERS,BEGIN,NULL $$BUFFER REG PATTERN 128282 FAILED
386 T sanee (XTI YT » (T2 (22
357 000714° 003077 177310 281 EDR $ABR 3TRY CLEARING THE BITS
388 900720° 217767 177364 177184 MOV ®ABR,ACSR JREAD IT BACK,
389 029726° enidi4 BEQ LOGS sIF ZERO BUFFER GOOOD,
360 ©09a733° 104407 000009* BREAKS BEGIN JTEMPORARY RETURN TO MONITORsees
361 0900734’ 104407 000€0Q° BREAKS ,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
362 ©Co0740° 205067 177140 s CLR ASTAT JEXPLCT ZERO BUFFER,
3:) 280744° M16767 177260 177126 MOV ABR,CSRA JRECORD ADDR, OF BUFFER REG,
364 JHENESS * * snne
365 900752° 10440% $0A000° 000000 HRDERS, BEGIN, NULL }9BUFFER REG FAILED TO CLEAR
366 ] SRBRBUEN » .
367 1#LOGIC TEST #5, MAKE SURE CLOCK BUFFER REG
368 $#PATTERN 252525 CAN BE SET ¢ CLEARED
369 900760° 012767 052%2% 177116 LOGS: MOV 052825 ,ASTAT sGENERATE ¢ RECORD PATTERN TO BE USED,

376 @90766° 816777 177112 177234 MOV ASTAT, GABR $SET THEM IN BUFFER OF CLOCK A,
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371 €@2774° @17767 17723¢ 177100 MOy QABR,ACSR $READ THEM BACK
372 0n010042° 026767 177876 177072 CcHMp ASTAT,ACSR tDID THEY ALL BET?
373 @oteio’ 001412 BEQ 2¢ J1YES = GO TO NEXT TEST,
374 201012° 104487 0P0CRB° BREAKS,BEGIN STEMPORARY RETURN TO MONITOR,,,
378 ©¥41016° 104407 0ANG0C* BREAKS,BEGIN $THEM CONTINUE AT HEXT INSTRUCTION,
376 ©01922° 016767 177202 177030 1M MOV ABR,CSRA JRECORD BUFFER REG ADDR,
n 3 133 .
378 ©001030° 104408 IONGC° 000P0B HRDERS,BEGIN,NULL 13BUFF REG PATTERN 052525 FAILED
379 e » » T2
388 001036° 008077 177166 m CLR RABR $TRY CLEARING THE BITS
381 001042° 017767 177162 177032 MOV GABR,ACSR JREAD IT BACK,
302 0010%0° 001414 BEQ RFSTE yIF ZERO BUFFER GOOD,
383 0010%2° 104407 000A¢0° BREAKS,BEGIN )TEMPORARY RETURN TO MONITOR,,,.
384 02010856° 174407 QV0000° BREAKS,BEGIN ITHEN CONTINUE AT NEXT INSTRUCTION,
3gs 991062° e93n67 177016 k11 CLR ASTAT JEXPECT ZERO BUFFER,
386 ©P01066° 16767 177136 177004 MoV ABR,C8RA $RECORD BUFFER REG A ADDR,
387 134 (Y1 " » 0
388 001a74° 104405 ¢v0a005° N0LGRR HRDERS,BEGIN,NULL 3 )BUFFER REG FAILED TO CLEAR
389 s . SRERREBNY * e
390 001102° 006367 177116 RESTB: ASL TEMP SCHECK FOR NEXT UNIT
391 201106° n22767 0R400 1771810 cMP #8178, TEMP STEST IF VALID UNIT
392 0A1114° 901420 BEQ RESTY 3BR IF NOT
393 0081116° 036767 1771v2 176679 BIT TEMP,DVIDY JTEST IF THIS UN1T I8 SELECTED
394 001124° 901414 8EQ REST! $BR IF NOT
395 201126° @25077 177074 CLR GASR JENSURE CLOCK IS STOPPED
396 001132° 062767 002R04 177066 ADD #4,A8R JUPDATE STATUS ADDRESS
397 0201140° P62767 0@P0A10 177364 ADD #10,AVECT JUPDATE VECTOR ADDRESS
398 @01146° 004767 177132 JSR PC,START2 JFIX OTHER VALUES
399 e@1152° aea167 177210 Jup LeGy JCONTINUE AT LOGY
402 PY1186° 012767 @0A19G 177056 RESTI3 MOV #2IT6,RATEP SFIRST PASS THRU LOOP, OFFSETX®2, RATES WILLS},
401 ©01164° 12777 0@1574° 177040 FPEST2y MOV $INSERV,@AVECT SET UP CLOCK A’S INTER, VECTOR,
422 ©81172° 116777 176614 177034 RESTII MOV BR1,BAVECT2 JSET PRIORITY ON CLOCK A’S INTR,
403 Q01200° 106167 177036 LOOP ROLB RATEP $GET NEXT RATE,
404 001204° jvvons BPL 18 $1F NOT END THEN CONTINUE,
408 001206° PO%067 177832 CLR OFF sCLEAR THE OFFSET
496 001212° 912767 ©aAceel 177022 MOV #1,RATEP JLOOK AT FIRST RATE
487 201220° 062767 oO@0Ra2 177916 183 APD #2,0FF
408 ©01226° 022767 Q0PP16 177¢10 CMp #16,0FF JTEST IF »16
409 001234’ 001761 BEG Loop $BR
41¢ ©21236° N3I6767 177008 176552 BIT RATEP,8R1 11§ THIS RATE INHIBITED?
411 0012447 0013858 BNE LOOP
412 ©281246° 0039267 177080 CLR AIFLG ICLR FLAG INDICATING CLOCK A HAS INTERRUPTED.
413 4012%2° 16701 176766 MOV OFF,R{ sPICK UP OFFSET
414 001236’ ¢0e171 C01262° JMP SLISTP(R1) $GO SET THE RATE 4 START THE CLOCK,
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415
416
417
418
419
420
421

422 @01262° eeoonl

423 201264° 201340
424 ©901266° 09P1362°
425 ©@91270° 001404°
426 0012727 oP1426°
427 ©01274° 001450°
428 ©m1276° 201472°
429 Av1309° rospel

430
431
432
433
434
438

439 081302° 000001
440 e01)04" 036280
441 ©01306° 0936260
442 001312° 154360
443 001312° 176030
444 P01314° 177634
445 001316° 120000
446 9e01320° poooet

454 081322° poed0R
43S 2031324° ovel1}
456 901326° 090123
457 P21330° A0G1)1
458 #01332° A00141
489 001334’ o0@18}
462 901336° 020090

L1sTP)

RATEALt

RSALS

$THE FOLLOWING (LISTP) ARE POINTERS TO VARIOUS RATE
sROUTINES, THEY ARE USED BY "LOOP", "LOOP" GEMERATES
JAN OFFSET OF A RATE WE WISH TO EXERCISE, THE OFFSET
118 STOREL IN Ri, WE INDEX "LISTP" BY Ri (JMP SLISTP(R1))
1TO GET THE ADDPESS OF THE RATE ROUTINE TO EXRRCISE,

WORD 1

+HORD  RATE®
JHORD  RATE
«WORD  RATE2
LWORD  RATE3
JWORD  RATE4
JHORD  RATES
JWORD

H

JPOINTER TO IMHZ ROUTINE
JPOINTER TO {POKHZ ROUTINE
JPOINTER TO 10KHZ ROUTINE
JPOINTER TO 1KHZ ROUTINE
1POINTER TO {00HZ ROUTINE
$POINTER TO RANDOM ROUTINE

3

3THE FOLLOWING (RATEAL) ARE THE PRESET VALUES THAT THE
1VARIOUS RATE ROUTINES NEED, THEY ARE LOADED INTO
$CLOCK A®S PRESET BUFFER, "RATEAL" IS INDEXED BY

$AN OFFSET IN Ry BY THE RATE ROUTINES TO GET THE

$PRESET VALUE
H

JWORD 1

JWORD  =54000,
LHORD  =Spooe,
LWORD  =10008,
LWORD w1000,
JWORD =100,
LWORD @

+WORD 1

JOFFSET ZERO, NO RATE,
JVALUE FOR 1MHZ PRESET,
JPRESET VALUE FOR {9¢ KHZ
JPRESET VALUE FOR 1@ KHZ
yPRESET VALUE FOR § KHZ
SPRESET VALUE FOR 100 HZ
JPRESET VALUE FOR RANDOM

H

s THE FOLLOWING (RSAL) I8 USED BY THE RANDOM

$PATE ROUTINE (RATES), THEY ARE THE VALUES NEEDED

1TO BE PUT INTO THE CLOCK’S CSR FOR A PARTICULAR RATE,

LJWORD @
«WORD 113
JWORD 123
JWORD 131
+WORD 141
JKORD 181

JWORD @

JOFFSET ZERO, NO RATE,
11 MHZ, GOy, MODE 1
1102 KNZ, GO,, MODE 3
112 KHL, GO,

11 KHZ, GO,

1100 HZ, GO,



MNCA DEC/X11 SYSTEM EXERCISER MOPULE

XMNCAQ,P11

461
462
463
464
468
466
467
460
469

001340°
001349°
801344°
2e1382°

%01369°

201362°
#01362°
#01366°
001374°

291402°

801404°
201404
#91410°
op1416°

on1424°

801426°
001426°
701432°
P01440°

001446°

008077
n1e177
016177

104400

208077
016177
016177

104400

298077
©v16177
016177

104400

005177
216177
016177

104400

13=APRe79 A8104

176662
001302°
701322°

176649
201302°
901322°

176616
e01302°
801322°

176874
ee1302°
901322°

176656
176646

176634
176624

176612
176602

176870
176860

MNCA DEC/X11 SYSTEM EXERCISER MODULE
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512
§13
514
518
$16
$17
S18
519

an1450°
2014590°
201454°
8n1462°

891479°

001472

0E1476°
921504°

891%12°
a91816°
eet%20°
061526°
991532°
001534°
091542°
¥01542°
201546°
001882°
fD1556°
001564°

201572°

298077
916177
#16177

104400

204787

042767
042767

905767
901003
762767
08767
041003
062767

208977
716704
/10167
216177
216177

104400

13=«APR=79 78134

176852
001302°
241322°

000246

1717771
177771

176838

eron02
176816

evene2

176460
176474
176466
001302°
on1322°

176546
176536

176842
176836

176820

176506

176444
176434

MACY11 30A(1252) 13eAPR=79 08109 PAGE 12

RATE®}

RATESs

RATE2:

RATES}

8EQ 0011

s#THIS ROUTINE PRESETS CLOCK A FOR
s#1 MHZ RATE CLOCK A INTRS IN 1/20 SEC,, 25 TIMES,
A
pe
CLR #ASR JCLEAR CLOCK A,
MOV PATEAL(P1),8ABR )PRESET COUNT IN CLOCK A,
L) RSAL(R1),0ASR JSTART CLOCK A,

$NOW WALT FOR INTERRUPT
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERRRUPT,
)QTHIG ROUTINE PRESETS CLOCK A FOR
$#1P0 KHZ RATE CLOCK A INTRS IN ,8 SEC., TWICE.
(34
1o
CLR OASR JCLEAR CLOCK A,
MoV RATEAL(R1),8ABR JPRESET COUNT IN CLOCK A,
MoV RSAL(R1)/MASR 18TART CLOCK A,

JNOW WAIT FOR INTERRUPT,
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
L]
$#THIS ROUTINE PRESETS CLOCK A FOR
p#10 KHZ RATE CLOCK A INTRS IN 1,2 SEC,
1e
i1
CLR { ®ASR JCLEAR CLOCK A,
MOV RATEAL(R1)},SABR 1PRFBET COUNT !N CLOCK &,
MoV RSALCR1)},8ASR $START CLOCK A,

yJNOW WAIT FOR INTERRUPT,
EXITS JEXIT TO MONITOR, MODULE WAST FOR INTERRUPT.
1hd
$#THIS ROUTINE PRESETS CLOCK FOR
t#1 KHZ PATE CLOCK A INTRS IN 1.0 SEC,
1.
1o
CLR MASR SCLEAR CLOCK a,
Mov RATEAL(R$),AABR PRESET COUNT IN CLOCK A,
MOV RSAL(R1),8A8R $START CLOCK A,

JNOW WAIT FOR INTERRUPT,
EXITS JEXIT TO MONITOR, HODULE WAIT FOR INTERRUPT,

MACY11 3GA(1052) 13*APR=79 08109 PAGE 13
8EQ 00212

RATE4:

RATES:

s

481

s#THIS ROUTINE PRESETS CLOCK FOR
3#100 HZ PATE CLOCK A INTRS IN §,P SEC,

'.
e
CLR @ASR 1CLEAR CLOCK
MOV RATEAL(R1),@ABR jPRESET COUNT IN CLOCK &,
MoV RSAL(R1),9ASR $START CLOCK A,
INOW WAIT FOR INTERRUPT,
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,

s#THIS ROUTINE PRESETS CLOCK FOR
$#RANDOM FATES

JBR PC,RANDOM 3JGET 2 RANDOM NUMBERS,
BIC #177771,RANA $MAKE NUMBER < tu,
BIC #177771,RANS JMAKE 2ND NUMBER € 10,

sNUMBERS NUST BE 2, 4, OR 6

TST RANA 118 NUMBER ZERO?
BNE 43 $NO = GO AHEAD,
ADD $2,RANA $MAKE IT NON=Z2ERO,
T8T RANB 118 NUMBER ZERO?
BNE 5 $NO GO AHEAD,

ADD $2,RANB $MAKE IT NON=ZERO,
CLR 8ASR JCLEAR CLOCK A

MOV RANA,R1

MOV R1,0FF $RECORD THE OFFSET
NOV RATEAL(R1),8ABR sPRESET CLOCK A,
MOV RSAL(R1),0ASR $START CLOCK A,
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT
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547 $#INTERRUPT SERVICE RQUTINE FOR CLOCK,
548 0u1574° 0085267 176452 INBERVS INC AIFLG TINDICATE CLOCK A HAS INTERRUPTED
549 @2160¢° 042777 w0920 176420 BIC #2023, PASR $CLEAR OVERFLOW FLAG,
550 Ant606° 026727 176432 cFuUcen2 281 cMp OFF,#2 $JARE WE RUNNING §MHZ RATE?
551 ©e1614° 201008 =NE 3s $IF NOT, 38
552 P01616° 626727 17643y 000024 CHMP AIFLG,#20, 31 MHZ, 1| SEC, UP?
583 (01624° 001412 BEQ 4 $YES = STOP
554 001626° 000002 RTI $NO, ALLOW ANOTHER COUNT,
555 A01630° 026727 176410 @a0n0n4 3t CMP OFF, %4 3179 KHZ RATE?
586 ¢01636° 001005 BNE 44 INO = 48
557 ¥01649° 026727 176406 009302 (444 ATFLG,#2 1YES, COUNTED TWICE?
558 081646° ev1401 BEQ 48 JYES ~ 48,
559 AV1650° vPnee2 RTI JNO = COUNT ONE MORE TIME,
560 ©001652° f¢8077T 176380 (1 1] CLR AASR 18TOP CLOCK A,
$61
862 ¢Q1656° ¥ANGC4 PONPBC’ NN1664° ;Iﬁol,ﬁ!GIN;ll 3 QUEUE UP TO CONTINUE AT g8 AND RTI
563 3
564 0p1664° 906367 176334 183 ASL TEMP sCHECK NEXT UNIT
565 0P1670° 022767 000409 176326 (.14 #BITB, TEMP JTEST IF VALID UNIT
566 001676° 001004 BNE 118 1BR IF 0K
567 @uvi700’ 1981
568 081700’ 124413 pooeno’ ENDITS,BEGIN $18IGNAL END OF ITERATION,
569 IMONITOR SHALL TEST END OF PASS
576 001764° QU9167 177254 JMP REST2
571 A0t710* 036767 176310 176876 1183 BIT TEMP,DVIDI $TEST IFf UNIT SELECTED TO RUN ?
572 e01716° eng7170 BEQ 108 31BR IF NOT
$73 P0172¢° ¢62767 @pOAG4 176300 ADD $4,A8R JUPDATE ADDRESS
574 901726° 062767 Q0001A 176276 ADD $10,AVECT JUPDATE VECTOR
575 @n1734° 204767 176344 JSR PC,START2 $JFIX ADDRESSES
576 ©01749° cea167 177226 JMP REST3
577 $#THIS SURROUTINE GENERATES TWO RANDOM NUMBERS
578 1#CALL = U8R PC, RANDOM
5719 3 #RETURNS WITH NUMBERS IN RANDA AND RANDB
580 AWt744° 066767 176276 176276 RANDOM: ADD RANA,RANB
581 ©£01752° 008567 17627¢ ADC RANA
582 @A01756° 166767 176266 176262 ADD RANB,RANA
583 991764 @2n8567 (76269 ADC RANB
SE4 0m1772° 00e2e7 RTS PC
585 000001 JFND
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ABR P29230R 2464 267% 268 347 348 353 IsTe 358 363 370+ an 376 380¢
L 386 4604 481 494u 507 S18e 543e

ACSR PBA102R 223 295w 296 306% 322¢ 323 332« J48e 349 358e It 372 381

ADDR 00A0B6R 189 265

ADDR22m v01000 241

AIFLG  PBO252R 2584 42e S48 552 557

ASB VBUIe6R 2274

ASR A0A226R 2458 2654 267 283 294% 298 301 395 306 311 321 322 327
331+ M2 337 395+ 396+ 4674 469 480e 482+ 493 495+ so6e soee
S17 515% s408 Sd4e 849+ 560 573

ASTAT  @@@1@4R 2284 293¢ 294 296 Iiee 320 321 323 136+ J46e LTy 249 362%
3594 370 172 3858

AVECT  ©@a232R 2489 266% 269 272 3197« 4p1e 574e

AVECT2 @0P234R 2499 272» 273 402e

AWAS fo0110R 2208

BEGIN  ©¢@9/MPaR 186 299 300 3 308 309 313 328 326 329 334 138 339
(LT 382 355 369 361 365 374 375 378 383 384 380 562
569

BITe = 0p020! 2418 264

BITI = 002002 2414

BITiY = 042000 2418

B8IT11 = Pa4ned 2410

8IT12 = 810000 241

BITL3 = 020000 241

BITi4 » p4n00n 241

BITIS = 127000 2418

BIT2 = aorond 2411

BIT3 = @uo010 2418

BIT4 = 00GA20 2418

BITS = 00A04¢ 2418

BIT6 = Quole@ 2418 400

BIT? = P3@200 2418

BITE = 9puéov 241 391 565

1T9 = wo1900 241

BREAKS® 194407 244 299 300 308 309 328 320 334 335 35 382 369 361
374 378 383 384

BR1 09g01 2R 1918 402

BR2 000021 3R 192¢

BTODS = 104421 2410

BVECT  0en236R 2518 271 274

BVECT2 ©0@240R 2524 274% 27%e

CDATAS® 104412 241%

CONFIG @00@56R 2119

CSRA Gun1a9R 221 301 31e 3274 337 353 3638 36e 3864

DATCKS® 104411 2418

DATERSS 104401 2418

DVIDY  @8aa14R 193¢ 393 571

ENDITS® 124413 2418 568

ENDS = 1044180 2410

ERRTYP @U@1A6R 2264

EXITS ® 194400 2410 471 484 497 510 521 $46

GETPASS 104415 2418

GWBUF$= 104414 241

HRDCNT ©@POA44R 2769

HRDER$= 304405 2418 303 313 329 339 358 365 378 388

HRDPAS ©0@050R 2088
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ICONT  A2@R36R 203

ICOUNT ©@uav4eR 2044

IDNUM  §BV122R 2334

INIT 3ApA30R 2004

INSERY @#71574R 401 5484

INTR A80120R 2324

LISTP  ©01262F 414 4228

LOGY ¥ea366R 262 283y 399

LoG2 A0¥372R 293

LOG3 200514R 3e? a0

LOG4 000636R 333 3464

LOGS @¥Q160R 389 369

LooP PO1200R 403 409 411

MAP228= 104416 241

MODNAM  ARUQPAR 1870

MODSP  Q0VU224R 291 239

MSGNS = 104403 2410

MSGSS = 1¢4402 2410

H8GS = 194401 2419

NULL = ¢doagee 2444 303 313 329 139 35S 368 3178 388

orF NPA244R 255¢ 408 anTs 400 413 542¢ 552 555

OPEN & (00000 188 194 198 196 197 214 218 216 217
223 228 227 229 230 231 232 2414

OTOAS = 104420 2410

PASCNT 908a34R 2028

PIRAS » Aonaed 241 862

POPSP = ¥@5726 2419

POPSP2s 022626 2414

PRTY = 000000 41

PRTYO u 00000 192 2410

PRIY!1 = 022040 2410

PRTY2 = 000100 L3R

PRTY) = 000149 2414

PRTY4 = ©30200 191 241

PRTYS » Aea24P 2419

PRTY6 a veYING 2414

PRTY7 = 790340 2410

P8 = 177776 2418

PSW = 177776 2414

PUSH s ¢#05746 - 2414

PUSH2 = 024646 2414

RANA #PB246R 2969 5284 533 535 541 580 584% 5824

RANB 0002%¢R 2574 829 536 $30 580 5682 583«

RANDOM  ¢¢1744R 526 sgor

RANDS = 104417 241

RANNUM  A@0@S4R 2104

RATEAL ©@1302R 4394 468 481 494 $07 518 543

RATEP  000242F 2540 400 403w 4069 410

RATEG  001340R 423 4664

RATEY  A€¢1362R 424 4799

RATE2 #91404R 425 4924

RATE3 ¥91426R 426 S0Ss

RATE4  ©21430R 427 5169

RATES  @91472R 420 5260

RESTRT ©00254R 229 2604

RESTO ¢31122R g2 3904

MNCA DEC/X1! SYSTEM EXERCISER MODULE MACY11 3@A(1952) 13=APR=79 99109 PAGE 18

XMNCA® P11 13=APR=79 #8304 CROSS REFERENCE TABLE == USER SYMBOLS
REST! AB1156R 392 394 400
REST2 v@1164R [T3Y) 570
REST) #01172R P2 $76
RESL POPA86R 212¢
RES2 [CELT 2138
RSAL #01322R 4540 469 492 498 see 519 544
RSTRT 900112F 229
SBADR  998103R 222
SOFCNT 00AA42R 2088
SOFERSm 1044086 2410
SOFPAS #0QD46R n7s
SPOINT @990232R 2044
SPSIZ s 009040 1 234
SR1 #3621 6R 1948 410
8R2 $33020R 195#
8R3 0UAB22R 196%
8R4 PAAG24R 197
START  #U@3%4R 200 261
START3 @@0262R 261 264
STARTL A9@270R 2654
START2 #@83Q4R 267% 398 878
STAT 20AN26R 199#
SVRO An0A62R 2144
SVR1 009A64R 215¢#
8VR2 @A9P66R 2160
8VR3 GoOQTAR 217
SVR4 0904872R 216¢
SVRS YB2374R 2194
8VRe 009376R 2209
SYSCNT Quo0aS2P 2099
TENP €Ne224R 2490 2644 390» 391 393 564« 565 574
TRPDFD® 00022 241
VECTOR 09uA10R 196+ 266
WASADR ©UQ1M4R 2244
WDFR ¥PM116R 2319
wpTO 900114R 230¢
XFLAG  v30a0SR 188¢
. ABS, 0uoe0e LI
1772 -]'3)

ERRORS DETECTED1 @
DEFAULT GLOBALS GENERATED; @

PACK1XMNCAQ,PACK S XMNCAR/SOL/CRF £ S5YNaNDXCOM, PACK $ XMNCAQ
RUNTIME; 3 5 ,7 SECONDS

RUN=TIME RATIO: 43/10m4,1

CORE USED: 7K (13 PAGES)

SEQ 0915
218 219 22e 23
Qe
e
-
8EQ @016
—
“t
N
i
.
—
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«REM_
IDENTIFICATION
PRODUCT CODES AC=F419A=MC
PRODUCT NAMEg CXMNBA@ MNCDI MODULE
PRODUCT DATE SEPTEMBER 1978
MAINTAINERS DEC/X11 SUPPORT GROUP

THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE
wITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MANUAL,

THE SOFTWARE DESCRIBED IN THIS DOCUMENT Is FURNISHED TO THE
PUPCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PPRPOVIDED IN WRITING BY DIGITAL,

NIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1979,1979 DIGITAL FQUIPMENT CORPORATION
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XMNBAQ,P11

1,9

ABSTRACT

THE MNB IS AN IOMOD THAT EXERCISES THE MNCDI DIGITAL INPUT,

THE SOFTWARE MODULE CONSISTS OF THREE SECTIONS, THE FIRST IS8

THE DEFAULT CONDITION WHEN SRy = @, READ=WRITE TESTS ARE PERFORMED
TO VERIFY THE INTERNAL DATA PATH’s OF THE MNCDI LOGIC,

THE SECOND IS EXECUTED WHEN A MNCRO OUTPUT IS CONNECTED TO THE
MNCDI INPUT, THIS PROVIDES ADDITIONAL TEST OF THE CONTROL

SIGNALS, THE THIRD IS A WRAP«AROUND DATR TEST VERIFING THE DATA
OUTPUT AND INPUT CIRCUITS, UP TO B MNCDI’S CAN BE EXERCISED

WITH THIS MODULE, IF SR{ = {, BE SURE TO "DESELECT" THE MNE
(DIGITAL OUT) MODULE,

REQUIREMENTS

HARDWAREs ONE MNCDI (DIGITAL 1IN},
ONE MNCDO (DIGITAL OUT) <OPTIONAL>
STOPAGE: MNB REQUIRES:
DECIMAL WORDS; 1573
OCTAL WORDSS 3045
OCTAL BYTESS: 6112

PASS DEFINITION

WHEN SRl = @, ONE PASS OF THE MNR MODULE CONSISTS OF GENERATION
40m@ (8) INTERRUPTS,
WHEN SR{ = 1, ONE PASS OF THE MNB MODULE CONSISTS OF GENERATING
5A¢@ (8) INTERRUPTS,

EXECUTION TIME

WHEN SR1 = @, ONE PASS OF THE MNB MODULE RUNNING ALONE TAKES
APPROXIMATELY ONE MINUTE, '

WHEN SRl = 1, ONE PASs OF THE MNB MODULE RUNNING ALONE TAKES
APPROXIMATELY TWO MINUTES,

CONFIGURATION REQUIREMENTS

DEFAULT PARAMETERS!

DEVADRs 17116@, VECTOR 130, BR1: 4 DEYCNT: 1, SR11 ©
REQUIRED PARAMETERS}

NONE IF SR1 = @ IF SR1 = | THEN}

$BASE!1 MUST CONTAIN THE MNCDO BUS ADDRESS

$VECT! MUST CONTAIN THE MNCDO INTERRUPT VECTOR AND BE
SURFE TO DESELECT THE ®*MNE" (DIGITAL OUT) MODULE,

SEQ 0002
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6,8 DEVICE/OUTPUT SET=-UP

THE FRONT PANEL SWITCHES MUST BE IN THE "e" POSITION,

NO ADDITIONAL IF SR1 = 0 IF SR]1 s { THEN
THE WRAP=AROUND CABLE MUST BE INSTALLED TO A MNCDO AND
BE SURE TO DESELECT THE ®"MNE" (DIGITAL OUT) MODULE,

7.7 MODULE OPERATION

THE FOLLOWING TESTS ARE PERFORMED ON THE MNCDI (SR1=9)

FLOAT A 1 ACROSS THE STIMULUS BIT REGISTER
FLOAT A » ACROSS THE STIMULUS BIT REGISTER
RYTE OPERATION OF THE STIMULUS BIT REGISTER
READ=WRITE TESTS OF BITS t = 6,8,9,12 AND 14 IN THE STATUS REGISTER
BYTE OPERATION OF THE STATUS REGISTER

MAINT, STROBE SETS INPUT READY FLAG

INPUT READY CAN BE WRITTEN TO A ZERO

INPUT READY WILL NOT SET IF NO “SBR MATCH"
OVERRUN FLAG SETS

OVERRUN FLAG CAN BE WRITTEN TO A ZERO

INVERT DATA FUNCTIONS CORRECTLY

EACH BIT OF THE INPUT REGISTER CAN BE CLEARED
INPUT READY FLAG INTERRUPT TEST

OVERRUN FLAG INTERRUPT TEST

8,7 OPERATION OPTIONS

SR1 = @ RUN MNCDI LOGIC TEST

SR1 = | RUN MNCDI LOGIC TEST
RUN MNCDO LOGIC TEST
RUN MNCDO TO MNCDI WRAPAROUND CONTROL TEST
RUN MNCDO TO MNCDI WRAPAROUND DATA TEST

IF DEVCNT (DVID1) CONTAINS MORE THAT A {, MULTIPLE MNCDI

WILL BE TESTED, I1F DEVCNT (DVID1) CONTAINS MORE THAN 1 AND SRi=},
THERE MUST AT LEAST THE SAME NUMBER OF MNCDO’S CONNECTED TO MNCDI’S,
THF FIRST ADDRESS MNCDO UNIT MysST BE CONNECTED TO THE FIRST

ADPRFSS MNCDI WITH ADDITIONAL UNITS ALSO PAIRED TOGETHER,

9,7 NON=STANDARD PRINTOUTS

ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIRED IN THE DEC/X11
DOCUMENT,
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155

156

157

158

159

160 )

161 @00e00’

162 (4A00AA° 047118 040502 040
163 000AAS’ 200
164 000006° 171160
165 #00010° foni30
166 ©00012° 200
167 0veo13° ¢
168 ©0veR14° A0AR0Y
169 0004216° 0NAOAQ
170 ©000020° 000000
171 902022° 00a000
172 @00024° 700000
173

174 000226° 140009
178  @0093n° 00n300°
176 ©0R032° 000224°
177 200934° 000000
178 ©00036° 002000
179 020040’ AR0000
180 @0P042° POAVAQ
181 @00044° PO0002
182 ©00A046° 023000
183 opaese’ nve0R0
184 0000%2° 7100000
195 000054° Av00eR
186 (Pa256°

187 0000%6° 70000
1898 ©@00063° 203000
189 008062° n0A0RQ
198 000064° 000080
191 @0en66° PRO0AR
192 900070° ARAOAQ
193 #00072° AvAR0R0
194 @0re74° nooeoe
195 000076° nen00R
196 PA190° ¢AARAY
197 Pea182°

198 A0a102° ceoeee
199 @00104°

200 0900104° A0PQ0PQ
201 000106°

202 P00106° PARCOR
203 #Q0110° Pe00AY
204 042R112° MO0306°
205 A0M114° PAGRQ0O
206 0400116° 0ANGAR
207  090120° NGORO
209 000122° POPRAQ

MNBA DEC/X11 SYSTEM EXERCISER MODULE
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209 090224°

210

211

212 900224° 171260
213 020226 P0D340
214

218 ,

216 900232° 00000
217 #90a232° 0o0eRg
218

219 000234° noeseae
220 900236° PRERA0OQ
224

222

22) ©800240° 000000
224 000242° 000020
225 6GeR244° 000000
226 000246° A00QRQ
227 000258° 00pR0R
220 4R0252° GAN0NQ
229

239 000254° 0ve000
231 0002%6° Ad000Q
232

233 294a260° nravee
234 000262° 00a0oe
238 P90264° 00A0AQ
236 700266° 72APOD
237 902270° P0R0AG
238 900272° /nPoR0
239 9400274° p00A0Rd
240 ©000276° 000001
244 n10000
242 204000

MACY11 38A(1082)

LIST
+NLIST
+TITLE
3 1-DXCOM
JLI8T
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ME

MC,CND,MD

MNBA DEC/X11 SYSTEM EXERCISER MODULE
VERSION 6 - 23=MAY=78

RIN

sessen .
BEGINS

MODNAMI LASCII
XFLAGy ,BYTE
ADDR) 171160+0
VECTOR: 13040
BR11t «BYTE
BR21 +BYTE
OVIDL: 041

SR11 OPEN
SR21 OPEN
SRt OPEN
SRét OPEN

/¥NBA / $MODULE NAME,
OPEN JUSED TO KEEP TRACK OF WBUFF USAGE
118T DEVICE ADDR,
118T DEVICE VECTOR,
PRTY4+0 7187 BR LEVEL,
PRTY0+0 $2ND BR LEVEL,
$DEVICE INDICATOR 1,
$1SWITCH REGISTER 1§
3SWITCH REGISTER 2
J8WITCH REGISTER 3
JSWITCH REGISTER 4

. . e BERBRBBEES

STAT: 140000
INITS START
SPOINT: MODSP
PASCNTt
ICONT: 2000
ICOUNTI @
SOFCNTS
HRDCNTY
SOFPAS)H
HRDPAS!?
SYSCNT:
PANNUME
CONF1G3
RESLS ]
RES2t 2]
SVRe:T  OPEN
SVRi3  OPEN
SVR2:  OPEN
SVR3;  OPEN
S8VR4:  OPEN
SVRS;  OPEN
SYR61  OPEN
CSRAg  OPEN
SBADRS

ACSRy OPEN
WASADR?

ASTAT; OPEN
ERRTYPS

ASB} OPEN
AWAS:  OPEN
RSTRTs RESTRT
WDTO$ OPEN

S

0P eI

WDFRy  OPEN
INTRE  OPEN
IDNUMG @

MACY!1 3@a(1052)

»oDSPy
H

$1STATUS WORD,

IMODULE START ADDR,

JMODULE STACK POINTER,

1PASS COUNTER,

14 OF ITERATIONS PER PASS=2000
JLOC TO COUNT ITERATIONS

JLOC TO SAVE TOTAL SOFT ERRCRS
$LOC TO SAVE TOTAL HARD ERRORS
sLOC TO SAVE SOFT ERRORS PER PASS
JLOC TO SAVE HARD ERRORS PER PASS
19 OF 8YS ERRORS ACCUMULATED
$HOLDS RANDOM # WHEN RAND MACRO IS CALLED
$RESERVED FOR MONITOR USE
SRESERVED FOR MONITOR USE
$RESERVED FOR MONITOR USE

1LOC TO SAVE RO,

1L0C TO SAVE R{,

1LOC TO SAVE R2,

1LOC TO SAVE R3,

1LOC TO SAVE R4,

1LOC TO SAVE RS,

1LOC TO SAVE R6,

}ADDR OF CURRENT CSR,

$ADDR OF GOOD DATA, OR

}CONTENTS OF CSR,

JADDR OF BAD DATA, OR

3STATUS REG CONTENTS,

1TYPE OF ERROR

SEXPECTED DATA,

1ACTUAL DATA.

sRESTART ADDRESS AFTER END OF PASS
JWORDS TO MEMORY PER ITERATION
1WORDS FROM MEMORY PER ITERATION
1¢ OF INTERRUPTS PER ITERATION
$MODULE IDENTIFICATION NUMBERsQ

19«FER=79 11135 PAGE 6

» » .. . » . ERRRRRR RN

$BASEL: 171269
SVECT13 340

sOUTPUT ADDRESS

OCSR: ]
OCSR1y o
DOR1t e
DOR{ 4

s INPUT ADDRESS
ICSRs
ICSR1s
DIR?

DIR%s
SBR1

SBR1t

DODINVS
DODINGSt

" 9NV S

DIDINVY
DIDINSS
DIEINVY
DIEINSS
SRMINE?
TEMPS

TEMPYL g
TEMP23 BITO

S9SN

BITDATsBIT12
BITEXTEBITI

$INITIAL BUS ADDRESS OF THE MNCDO <IF SRixy>
$INITIAL INTERRUPT VECTOR OF THE MNCDO <IF SRisi>

tHIGH BYTE ADDRESS

$HIGH BYTE ADDRESS

tHIGH BYTE ADDRESS

JHIGH BYTE ADDRESS

1MY COPY OF SRY

tMAINT INPUT INHIBIT
JMAINT INPUT STROBE

SEQ 0094
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243 200300° 916767 177%12 177762 STARTy MOV 8R3,SRMINE 1COPY SR1 FOR MY USE
244 X $INITILIZE THE BUS ADDRESSES AND VECTORS
245 000306° 212767 eononl 177762 RESTRT: MOV #8170, TEMP2 JLOAD UNIT SELECT FLAG
246 ©80@314° V12700 0p0230° MOV #O0CSR,RO $LOAD ADDRESS POINTER
247 @@n32e’ A16721 177708 MOV $BASE{,RY $LOAD INITIAL BUS ANPDRESS
248 200324° 710120 188 MOV R1,(RO)+ 3LOAD DEVICE ADDRESS
249 093267 0S201 INC Ry sUPDATE BUS ADDRESS VALUE
250 08m330° 020027 @@0240° (44 RO, #ICSR STEST IF DONE WITH BUS ADDRESSES
281 Paa334’ An1373 BNE 18 1BR IF NOT
252 000336° 016701 177444 MOV ADDR/RY 1LOAD INPUT ADDRESS
253 Peal4e2’ o1p120 261 MOV R1,(RA)+ $LOAD THE ADDRESS
254 90a344° 005201 INC R1 JUPDATE ADDRESS
258  904346° 020027 0040254° CMP R, #DODINV JTEST IF AT END
256 ©000352° #0137} BNE 2 JBR IF NOT
257 008354° a16701 177646 MoV SVECT!, Rt sLOAD VECTOR POINTER
288 200360° a10120 3 MOV R1,(RO)+ J1LOAD DEVICE VECTOR ADDRESS
2%9 %94362° 403721 TST (Ri)+ JUPDATE BUS VECTOR VALUE
260 000364° 020027 PO0260° cve R, #DODINS+2 $TEST IF DONE WITH BUS VECTORS
261  @¢a170° 001373 BNE 3s JBR IF NOT
262 ©000372° 216701 177412 MOV VFCTOR,R1 $LOAD INPUT VECTOR
263 0900376° #10120 481 MoV R1i, (RA) ¢+ $LOAD THE VECTOR
264 000400° 005721 TST (R1)e¢ $BUMP THE ADDRESS
265 02a402° 020027 200270° cMp RA,#DIEINS+2 1TEST IF DONE
266 ©00406° 201373 BNE 4s SBR IF NOT
267
268 sTEST IF UNIT IS TO RUN
269 08041¢° 036767 177662 177376 CONTi3 BIT TEMP2,DVID1 )18 UNIT SELECTED ?
2790 2en416° nr1040 BNE INPUT 18R IF SELECTED
271 $UNIT IS NOT SELECTED == CORRECT THE ADDREBSES
272 990420° a1279@ eega230° CONT23 MOV #CCSR, RO 1GET ADDRESS
273 @00424° n12701 000004 MOV $4,R1 1GET NEW OFFSET VALUE
274 ©00430° 060110 ADD R1, (R3) $UPDATE THE VALUE
275 980432° as0i10 ADD R1,(R?) SUPDATE THE VALUE
276 P20434° 060110 ADD R1,(R2) sUPDATE THE VALUE
277 980416’ 06119 ADD R1s(RO) $UPDATE THE VALUE
278 990440° 12704 oR001@ Moy $10,RY JRELOAD NEW OFFSET
279 02e8444° noeal10 ADD R1s(RO) TUPDATE THE VALUE
280 P0a446° n6a110 ADD Ry, (RO} SUPDATE THE VALUE
281 ©@90458° n6o1t0 ADD Rr1,(RO) SUPDATE THE VALUE
282 0200452° n6at110 ADD Ri,(R0D) JUPDATE THE VALUE
283 Aeu454° 060110 ADD R1,(RO) tUPDATE THE VALUE
284 P00456° 06a110 ADD R1,(RE) $UPDATE THE VALUE
285  000460° 060110 ADD R1s(RO) tUPDATE THE VALUE
206 G00462° 06A110 ADD Ri,(RQ) fUPDATE THE VALUE
287 P20464° n6A110 ADD R1,(R®) JUPDATE THE VALUE
200 000466° A6a110 ADD R1,(R0) JUPDATE THE VALUE
289 000476° n60110 ADD R1,(RO) JUPDATE THE VALUE
290 A0n472° aso11@ ADD R1,(RQ) JUPDATE THE VALVE
291 sDETERMINE IF NEXT UNIT 18 TO BE TESTED
292 000474° 206367 177576 ASL TEMP2 1CHANGE UNITS
293 000500° ©22767 0@8P40A2 177570 cmp $R1T8, TEMP2 1TEST IF LAST UNIT
294 ©Pee%86° 001340 BNE CONT{ $1BR IF NOT
29% @20510° 104413 00NQQ0° ENDITS,BEGIN $JSIGNAL END OF ITERATION,
296 JMONITOR SHALL TEST END OF PASS
297 ©@90514° 004167 177566 JMP RESTRT

MNBA DEC/X11 SYSTEM EXERCISER MODULE MACY1t 30A(10%2) 19=FEB=79 11135 PAGE @
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290 $VERIFY A MNCDI BUS ADDRESS RESPONSE
299 @0n%20° 16767 177514 1773%2 INPUT; MOV 1CSR,C8RA JLOAD ADDR,
300 @20526° ¢0%777 177506 787 #ICSR 1TEST INPUT STATUS
381 020%32° 208777 177506 TST (1:34) JTEST INPUT DATA REGISTER
382 @209536° AUSTTT 177506 TST A8BR $TEST STIM. BUFFER REGISTER
383 @9ns42’ DIl
304 $FLOAT A 1 ACROSS THE MNCDI STIMULUS BIT REGISTER
385 00eS42”° 012767 oe@eel 177332 MOV ¢BITE,ACSR $LOAD EXPECT BIT
306 70a559° #16777 177326 177472 {83 MOV ACSR,@SBR SLOAD MNCDI STIMULUS BIT REGISTER
387 @00556° m17767 177466 177320 mov 8SBR,ASTAT JREAD MNCDI STIMULUS BIT REGISTER
308 @ee%64’ 026767 177312 17712 CMP ACSR,ASTAT JCOMPARE
309 080572° 801403 BEQ 28 $BR IF SAME
310 T} LYYy I TTT RS L ] SRRERERE
311 990574° 104405 000000’ 000000 HRDERS,BEGIN,NULL 3 MNCDI STIMULUS BIT REGISTER FAILED TO HOLD A FLOATING
312 jane * seny e - * L2223
313 @90602° 281
314 000602° 104407 00G0EQ° BREAKS,BEGIN $ TEMPORARY RETURN TO MONITOR,,.,
315 ©@0P606° 104407 000000° BREAKS ,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
316 PBR612° POEI6T 177264 ASL ACSR $CHANGE THE DATA
317 099616° 801354 BNE 18 1BR IF MORE DATA
318 eowv620° pI2s
319 ) sFLOAT 2 @ ACROSS THE MNCDI STIMULUS BIT REGISTER
320 ©00620° 012767 o000l 177444 MoV $RITO,TEMP SLOAD INITIAL BIT
321 0@0626° A16767 177440 177246 183 MOV TEMP,ACSR 1LOAD EXPECTED
322 000634° 208167 177242 COoM ACSR $COMPLEMENT
321 000640° A16777 177236 177402 Moy ACSR,#8BR $LOAD MNCDI STIMULUS BIT REGISTER
324 0006467 217767 177376 177230 MOV RSBR,ASTAT $READ MNCDI STIMULUS BIT REGISTER
3285 0006%4° 226767 177222 111222 (4,14 ACSR/ASTAT 1COMPARE
;26 0008662° 001403 BEQ 28 I1BR IF SAME
27 g e » FRBERRRNRONREISN SRERRENROS
320 000664° 104405 00NA00° 00NA00 HRDERS,BEGIN,NULL $MNCDI STIMULUS BIT REGISTER FAILED TO HOLD A FLOATING o
329 JHEABBER RSP RR R RB R RRB NN » YT YT YR T AT YT TR TT LY
330 ooe672° . 281
331 000672° 104407 000000° BREAKS,BEGIN s TEMPORARY RETURN TO MONITOR, ...
332 ©0090676° 104407 000000° BREAKS ,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
333 ©202702° 426367 177364 ASL TEMP JCHANGE THE DATA
334 900706° 001347 BNE 18 $BR IF MORE DATA
338 Aea710° DI
336 tVERIFY BYTE OPERATION ON THE MNCDI 8TIMULUS BIT REGISTER
337 @96710° @12777 177777 177332 18t MoV t=1,08BR $LOAD MNCDI STIMULUS BIT REGISTER
338 ‘ 912767 0003717 177156 MOV #377,ACSR 1LOAD EXPECTED
339 ° 105877 177322 CLRB e8BRY 1CLEAR HIGH BYTE
340 217767 177314 177146 MOV 8SBRIASTAT IREAD MNCDI STIMULUS BIT REGISTER
341 900736° 026767 177148 177140 cMp ACSR,ASTAT JCOMPARE
342 9288744° 001403 BEQ 28 1BR IF SAME
340 3 *RNW ot bl *
344 200746° 104403 000008° 000000 HRDERS,BEGIN,NULL SCLEARING HIGH BYTE CHANGED LOW BYTE
348 1 - - A add » bbbl
346 09@754° 212777 177777 177266 281 MOV #=1,888R sLOAD MNCDI STIMULUS BIT REGISTER
347 @20762° 212767 177408 177112 MOV #177400,AC8R JLOAD EXPECTED
348 000770° 105877 177254 CLRB ASBR $CLEAR LOW BYTE
349 000774° 017767 1772%6 177102 MoV #SBRIASTAT SREAD MNCDI STIMULUS BIT REGISTER
359 ©01002° 926767 177074 1770874 C¥P ACSR,ASTAT JCOMPARE
351 2e1019° 201403 BEG 3 1BR IF SAME
382 . -

3 - e
353 201012° 104405 000000° 200009 HRDERS,BEGIN,NULL JCLEARING LOW BYTE CHANGED HIGH BYTE
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3%5 0@g1920°
356 901020° 104407 @ee0p0’
357 9D1624° 104407 0v0pee’
3se 9v1030°

359

360 M91030° 012767 Q0RRA2
361 P91036° 016777 177040
362 @91044° 017767 177170
163 0091052° n42767 @AA200
364 @P1060° 026767 177016
365 @01066° PR1403

366

367 001870° 104405 oes0oee’

368

369 001076° ¢46777 177000
376 021104° 17767 177130
371 @01112° 226767 176764
372 901120° AN10A}

373

374 P01122° 124405 G0A00R2°

378

376 oe01t130’
377 40113¢° 104407 0@AAGRA’
378 901134° 194407 we000Q’
379 @a1149°

3se

381 ©991140° 012767 ¢ene0d
382 ©@01146° 216777 17673@
383 AB1154° 17767 177060
384 ©91162° 42767 Pon200
385 0¢1170° 426767 176706
386 091176 7B140)

387

388 ©01200° 104405 0Q00200°

389

352 001206° n46777 176670
391 @01214° 017767 177028

3192 e01222°

726767 176654

393 001230° AR1003

394

395 001232° 104405 oo0000’

396

397 ovi240°
398 @01240° 104407 00ANQEGR°
399 001244° 104407 00A000°

177044
177174
177032
177024
177016

700000

177134
176772
176764

300000

176734
177064
176722
176714
176786

[l
177224

176662
1766%4

[l o41
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400 0012%0°

401

482 09012%0° 012767 00001Q
403 (012%6° 916777 176629
404 PO1264° 0217767 176750
405  a21272° r42767 @0c200
466 ©001380° 026767 176576
407 001306° 001403

408

409 @01310° 104405 0GoaeRe’

410

411 ©01316° 046777 176560
412 @201324° #17767 176719
413 A21332° 026767 176544
414 201340° 001003

415

416 ©201342° 104405 000000°

417

418 7213%0°
419 ©01350° 104407 ¢oeran’
420 09¢1354° 104407 eoceas’
421 901360°

422

423 001360° @12767 000020
424 ©O1366° 216777 176510
425 ©@01374° 017767 176640
426 @01402° 742767 0@na200
427 ©01410° 726767 176466
428 001416° 001403

429

4390 ©e1420° 104405 000p0R’

431

432 9401426° 046777 17645¢
433 A01434° 217767 176600
434 001442° 426767 176434
43S 2@1450° 001003

436

437 001452° 104405 0noren’

438

439 001460°
440 ©21460° 1044¢7 00000’
441 001464° 104407 o000000°

176624
176754
176612
176604
176576

pooo2e

176714
176552
176544

204000

176514
176644
176502
176474
176466

ae0090
176624

176442
176434

A00000

MACY!11 30A(1052) {9=FEB=79 11135 PAGE 9

st

DI4y

181

283

DIS:

182

281

1eee (221

BREAKS,BEGIN
BREAKS,BFGIN

$ TEMPORARY RETURN TO MONITOR, .44
1 THEN CONTINUE AT NEXT INSTRUCTION,

$TEST THAT BIT1 OF MNCDI STATUS REGISTER IS READ=WRITE
»OV #RIT1,ACSR 1LOAD EXPECTED

MOV ACSR,RICSR JLOAD BIT1 INTO MNCDI STATUS REGISTER
MOV RICSR,ASTAT $READ MNCDI STATUS REGISTER

BIC SRITT)ASTAT SCLEAR BIT 7

cMp ACSR,ASTAT $TEST THAT IT SET

BEQ 1% JBR IF SAME

HﬁDEFl,BEC!N NULL 15111 OF MNCDI BTATUE REGISTER FAILED TO SET

JHRRBOR RS L iidd el

B8IC ACSF:DICSF JCLEAR THAT BIT

MOV AICSR/ASTAT SREAD MNCDI STATUS REGISTER AGAIN
CMP ACSR,ASTAT JTEST THE BIT

BNE 28 $BR IF CLEARED

1L » LTI
HRDERS,BEGIN,NULL )BITYL OF MNCDI STATUS REGISTER FAILED TO CLEAR

JesEnne 'TY)

BREAKS,BEGIN
BREAKS,BEGIN

$TEMPORARY RETURN TO MONITOR,.4s
1THEN CONTINUE AT NEXT INSTRUCTION,

JTEST THAT BIT2 OF MNCDI STATUS REGISTER IS READ=WRITE
MOV sRIT2,ACSR sLOAD EXPECTED

MoV ACSR,QICSR JLOAD BIT2 INTO MNCDI STATUS REGISTER
MOV RICSR,ASTAT JREAD MNCDI STATUS REGISTER

BIC $RIT7,ASTAT JCLEAR BIT 7

CMP ACSR,ASTAT $TEST THAT IT SET

BEQ 13 tBR IF SAME

ﬁRDERl.EEGIN,NULL 18172 OF MNCDI STATUS REGISTER FAILED TO SET
T . ene

BIC ACSR,@ICSR leElR THAT BIT

MOV AICSR, ASTAT tREAD MNCDI STATUS REGISTER AGAIN
CMP ACSR,ASTAT $TEST THE BIT

BNE 28 1BP IF CLEARED

PP
HRD!![.EEG!N NULL IBITZ or M"CDI STATUS REGISTER FAILED TO CLEAR

1. *

BREARKS,BEGIN
BREAKS ,REGIN

}TEMPORARY RETURN TO MONITOR,4,,
JTHEN CONTINUE AT NEXT INSTRUCTION,

MACY11 30A(1052) 19«FEB=79 11135 PAGE 10

D16t

182

283

DITs

18t

288

$TEST THAT BIT3 OF MNCDI STATUS REGISTER IS READ=WRITE
MOV #RITI,ACSR JLOAD EXPECTED

MOV ACSR,0ICSR sLOAD BIT3 INTO MNCDI STATUS REGISTER
MOV RICSR,ASTAT $READ MNCDI STATUS REGISTER

BIC 1RIT7,ASTAT $CLEAR BIT 7

(4.0 ACSR)ASTAT $TEST THAT IT SET

BEQ 18 lBR 1IF SAME

]

HRDERS,BEGIN,NULL 18IT3 OF MNCD! STATUS REGISTER FAILED TO SET
' renue sune

BIC ACSR,8ICSR |CLEAR THAT BIT

MOV AICSR/ASTAT JREAD MNCDI STATUS REGISTER AGAIN

cMp ACSR,ASTAT JTEST THE BIT

BNE 2 18R IF CLEARED

3 » en * .o
HRDERS,BEGIN,NULL $81T3 OF MNCDI STATUS REGISTER FAILED TO CLEAR
] * » » #uen
BREAKS,BEGIN JTEMPORARY RETURN TO MONITOR, 444

BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,

$TEST THAT BIT4 OF MNCDI STATUS REGISTER IS READ=WRITE

MOV *BIT4,ACSR JLOAD EXPECTED

MoV ACSR:@ICSR JLOAD BIT4 INTO MNCDI STATUS REGISTER
MOV RICSR,ASTAT JREAD MNCDI STATUS REGISTER

BIC SRITT,ASTAT JICLEAR BIT 7

CMP ACSR,ASTAT $TEST THAT IT SET

BEO 18 1BR IF SAME

HRDEF..BEGIN NULL 18IT4 OF NNCDI STlTUB FEGISTER FIILED T0 SET

BIC ACSR,OICSR SCLEAR TRAT BIT

MoV AICSR/ASTAT JREAD MNCDI STATUS REGISTER AGAIN

cMp ACSR,ASTAT }TEST THE BIT

BNE 28 JBR IF CLEARED

S enes Cenane rarRERER
HRDERS,BEGIN,NULL TeITe OF MNCDI STATUS REGISTER FAILED TO CLEAR
A . e nrn

BREAKS, BEGIN JTEMPORARY RETURN TO MONITOR,,.,

BREAKS ,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,

SEQ 0008

SEQ 0809
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442 901470°
44)

444 00147¢° 012767 QA4 176404
445 001476° A16777 176400 176534
446 P01504° 017767 17650 176372
447 201%12° 242767 0eo200 176364
440 n01520° A26767 176356 176356

449 201526° AN1403

450 X

481 001538° 104405 0000AP° A04000
452

453 001536° 246777 176340 176474
454 001544° 917767 176470 176332
4SS 201%82° 026767 176324 176324

456 001560° 0n1003
457

458 ©281562° 104405
459

460 001570°

C0P0NR’ 000000

461 001570° 194407 ©e0000°

462 ©01574° 104407 000000°

463 ©R1600°

464

468 001600° 712767 000180 176274
466 ©001606° 016777 176270 176424
467 021614° 217767 176420 176262
468 ©91622° 042767 00A209 176254
469 PY1630° 426767 176246 176246

470 901636° 001403

471 .

472 001640° 104405 DPORAPC’ 4QBCR0
473

474 ©901646° 046777 176238 176364
475 8216%4° 217767 176360 176222
476 PB1662° P26767 176214 176214

477 901678° n21043
478

479 201672° 104405 @0AR0N0° A00000
481 001700°

482 001700’ 104407
483 001704° 104407

‘090000
203000 °

MNBA DEC/X11 SYSTEM EXERCISER MODULE
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484 0B1{710°
485

486 ©01716° 012767 08C0420 176164
487 901716° 216777 176160 176314
488 Po1724° 217767 176310 176152
489 @21732° 942767 000200 176144
490 ©01740° 226767 176136 176136

491 ©01746° 721403

492

493 001750° 104425 00PARE’ PAOPED
494

495 ©901756° 946777 176120 176254
496 ©01764° 917767 176258 176112
457 901772° 026767 176104 176104
498 ©002000° 021003

499 )

;ao 702002° 104408 ©200000° 700000
oy

Sp2 002010

53 002010° 104407 @00000°

S84 002014° 104407 000000°

588 @02020°

$06

A7 002020° 712767 Q01000 176054
308 202026° P16777 176852 176204
509 002034° 017767 176208 176042
S10 002042° 042767 000200 176034
S{1 0020%0° 026767 176026 176026

$12 092056° 701403

$13 .

514 ©02060° 104405 000000’ 000000
518

516 ©002066° 046777 176210 176144
517 ©002074° 217767 176140 176002
S18  002102° 26767 175774 175774

$19 ©02110° 091003

521 ©92112° 104405 000000° 000000
52) ©02120°

524 ©002120° 104407
525 ©802124° 104407

goeose’
[L1.I.1.TAd

MACY11 30A(1052)

DI19g

168

283

DIttt

181

281

MACY11 32A(1052)

PI121

188

281

DI13s

181

281

19=-FEB=79 11135 PAGE 11

$TEST THAT BITS OF MNCDI STATUS REGISTER 18 READ=WRITE
MOV $RITS,ACSR JLOAD EXPECTED
MOV ACSR,8ICSR JLOAD BITS INTO MNCDI STATUS REGISTER

L4 RICSR,ASTAT JREAD MNCD1 STATUS REGISTER
31C $RITT,ASTAT JCLEAR BIT 7

CMp ACSR,ASTAT $TEST THAT IT SET

BEQ 1s 1BR IF SAME

X1 L * * *
HRDERS,BEGIN,NULL JBITS OF MNCDI STATUS REGISTER FAILED TO SET

BIC ACSR,QICSR JCLEAR THAT BIT

MOV RICSR/ASTAT $READ MNCDI STATUS REGISTER AGAIN

cve ACSR,ASTAT JTEST THE BIT

BNE 28 1BR IF CLEARED

' e SEBEBENEE
HRDER$,REGIN,NULL iBITS OF MNCDI STATUS REGISTER FAILED TO CLEAR
T e e PR . ene
BREAKS,BEGIN $TEMPORARY RETURN TO MONITOR,,,s

BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,

lTEST THAT BIT6 OF MNCDI STATUS REGISTER IS READeWRITE

$BIT6,ACSR JLOAD EXPECTED
MOV ACSR,@ICSR JLOAD BIT6 INTO MNCDI STATUS REGISTER
MoV RICSR,ASTAT $READ MNCDI STATUS REGISTER
BIC $RITT,ASTAT JCLEAR BIT 7
CMP ACSR,ASTAT $TEST THAT IT SET
BEG 18 IBR IF SAME

HFD!F',BEGIN NULL 1BITe OF MNCDI s;ATUS'FEG!STER FAILED TO SET

BIC lC&R.IIC&R JCLEAR THAT BIT

MOV AICSR/ASTAT SREAD MNCDI STATUS REGISTER AGAIN

[+, 4 ACSR,ASTAT JTEST THE BIT

ANE 2s I1BR IF CLEARED

' P e
HRDER$ ,BEGIN,NULL 3JBIT6 OF MNCDI STATUS REGISTER FAILED TO CLEAR
H

BREAKS,BEGIN t TEMPORARY RETURN TO MONITOR, .44

BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,

19«FEB=79 11135 PAGE 12

$TEST THAT BIT8 OF MNCDI STATUS REGISTER 18 READ=WRITE

MOV $BIT8,ACSR $LOAD EXPECTED

MOV ACSR,QICSR $LOAD BIT8 INTC MNCDI STATUS REGISTER
MOV AICSR,ASTAT JREAD MNCDI STATUS REGISTER

BIC #RITT,ASTAT JCLEAR BIT 7

CMP ACSR,ASTAT $TEST THAT IT SET

BEO ll 1BR IF SAME

HRDERI,B!GIN NULL IBITG oF MNCDI STATUS REGISTER FIILED TO SET

BIC ICSF,.ICSH JCLEAR THAT BIT
MOV @ICSRIASTAT JREAD MNCDI STATUS REGISTER AGAIN
[o4.1 4 ACSR,ASTAT $TEST THE BIT
8NE r1] JBR IF CLEARED
[ X34 » L 33
HRDERS ,BEGIN,NULL 481T8 OF MNCDI STATUS REGISTER FAILED TO CLEAR
1e * » » *
BREAKS,BEGIN JTEMPORARY RETURN TO MONITOR,44s
BREAKS,BFGIN $THEN CONTINUE AT NEXT INSTRUCTION,
JTEST THAT BIT9 OF MNCDI STATUS REGISTER 1S READ=WRITE
MOV $BIT9,ACSR $LOAD EXPECTED
»ov ACSR/,@ICSR 'LOAD BIT9 INTO MNCDI STATUS REGISTER

MOV SICSR,ASTAT $READ MNCDI STATUS REGISTER
BIC SRITT,ASTAT $CLEAR BIT 7

CMP ACSR,ASTAT JTEST THAT IT SET

BEO 1 JBR IF SAME

HhDER',BEGIN NULL

1BIT9 OF MNCDI STATUS le!BTEﬁ YIIL!D 70 SET

BIC ACBﬁoOiC!R leEAR THAT B!T

noy SICSR)ASTAT JREAD MNCDI STATUS REGISTER AGAIN
cMP ACSR,ASTAT JTEST THE BIT

BNE 28 1BR IF CLEAFED

1BIT9 OF MNCDI STATU! REGIBTEF FAILED 70 CLEAR

2008

SRRRERS rRRER

HRDER!,BEGIN NULL
: -

BREAKS,BEGIN
BREAKS,BEGIN

$TEMPORARY RETURN TO MONITOR,.4s
7TH!N CONTINUE AT NEXT INSTRUCTION,

S8EQ 2010

SEQ 0011
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S26
$27
s28
529
539
533
532
533
$34
538
$36
$37
538
539
S40
541
542
543
S44
5458
546
547
S48
549
LLT]
551
582
583
584
58S
556
587
558
559
560
561
562
563

f92130°

@92130°
002136
202144
002152°
$02160°
702166 ¢

002170°

002176¢
002204
002212°
002220

002222°¢

#02230°
#02230°
002234°
Ar2240°

002240°
782246°
202254°
002262°
792270°
092276¢

902300

802306°
022314°
002322°
882330°

092332’
902340°

#n2340°
002344°

“12767
716717
017167
n42767
726767
ne14el

164405

7467717
"17767
726767
701003

104405

104407
104407

012767
216777
717767
042767
726767
no1403

10440%
746777
217767
226767
701803
104405

104407
104407
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210090
175740
176070
200200
175716

00000°

175700
176030
175664

200000°

00000 °
evnpee’

840000
175630
175760
009200
175626

ea0naa’
178570

175720
17%554

200000 °

@paeea’
eenpoe’

173744
176074
175732
175724
175716

000090

176034
175672
175664

aenrepe

175634
175764
175622
178614
175606

700000
175724

175562
175554

fpagen
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568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
$83
584
588
586
587
588
589
599
591
392
$93
594
595
596
597
598
599
60ne

90238%0°
702356°
002362°
0992370°
202176°
#R2404°
002412°

002414

802422°
702430°
002434
902442°¢
702450°¢
702456°

202460°

$02466°
902472°
ee25e0°
f02506°
202514°
no2%22°

902524°

7121717
108077
712767
®17767
@42767
726767
001403

1044058

2127717
105877
f12767
®17767
026767
601403

104405

02%077
712767
@121
717767
#26767
ne1403

104405

19«FEB=79 11119

240424
175660
e00024
175644
202200
178472

200000 °

040426
175604
0403400
178572
175426

20n000 "

175546
a¢a200
204200
175526
175362

e000n0°*

175662

175512
175506
175500
175472

000000

17561@

175440
175434
175426

(oLl

175402

175532

175370
175362

200000

MACY11 30A(1952) 19-FEBe79 11135 PAGE 1)

DIt4:

281

0I18

188

STEST THAT BIT12 OF MNCDI STATUS REGISTER IS READWRITE
MOV #BIT12,ACSR 1LOAD EXPECTED

®oV ACSR,AICSR $LOAD BIT12 INTO MNCDI STATUS REGISTER
MoV AICSR,ASTAT JREAD MNCDI STATUS REGISTER

3IC PRITT )ASTAT $CLEAR BIT 7

CMP ACSR,ASTAT ITEST THAT IT SET

BEQ 18 $BR IF SAME

1] A *
HRDERS,BEGIN,NULL 3BIT12 OF MNCDI STATUS REGISTER FAILED TO SET

I T T T YR Y Yy Yy Y T R T R Y Ry YT T Y e Yy T e Yy
BIC ACSR,@ICSR JCLEAR THAT BIT

Moy AICSR/ASTAT JREAD MNCDI STATUS REGISTER AGAIN
(o] 4 ACSR)ASTAT )TEST THE BIT
BNE 28 $BR IF CLEARED

JHERBIRVB BRI RBEERRSRAN BB BRBRERB BB R AR R R R BB B ARG RDERGBBRRBERERREN

KRDERS$ ,REGIN,NULL 1BIT12 OF MNCDI STATUS REGISTER FAILED TO CLEAR
' . " - —rae
BREAKS,BEGIN $ TEMPORARY RETURN TO MONITOR, ..,

BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,

3TEST THAT BIT14 OF MNCDI STATUS REGISTER I8 READeWRITE

MoV SBIT14,ACSR $LOAD EXPECTED

Moy ACSR,8ICSR tLOAD BIT14 INTO MNCDI STATUS REGISTER
MoV QICSR,ASTAT JREAD MNCDI STATUS REGISTER

BIC WBITT)ASTAT $1CLEAR BIT 7

CMP ACSR,ASTAT $TEST THAT IT SET

BEQ 18 $1BR IF SAME

[ » 1122 * .
HRDERS,BEGIN,NULL $BIT14 OF MNCDI STATUS REGISTER FAILED TO SET
P ene

BIC ACSR,8ICBR JCLEAR THAT BIT

MOY RICSRIASTAT JREAD MNCDI STATUS REGISTER AGAIN

CMP ACSR,ASTAT $TEST THE BIT

BNE 28 18R IF CLEARED

s .
HRDERS,BEGIN,NULL 1BIT14 OF MNCDI STATUS REGISTER FAILED TO CLEAR
e e * LA 4 * e e

BREAKS,BEGIN $ TEMPORARY RETURN TO MONITOR,,,,

BREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,

MACY11 30PA(1052) 19=FEB=79 11338 PAGE 14

D116}

0ILTs

bl2et

s VERIFY HIGH BYTE OPERATION ON THE INPUT STATUS REGISTER
MoV #40424,01C8R 1LOAD INPUT REG, BIT

CLRB AICSRY JCLEAR HIGH BYTE

MOV SRIT4IBIT2,ACER ILOAD EXPECTED

MoV AICSR,ASTAT JREAD INPUT STATUS REG,
BIC $RITT,ASTAT JREMOVE BIT 7

cMp ACSR,ASTAT JCOMPARE

BEQ D117

3
HRDERS,BEGIN,NULL

jaenue

JCLEARING HIGH BYTE CHANGED LOW BYTE

sVERIFY LOW BYTE OPERATION ON THE INPUT STATUS REGISTER
MOV #40426,01C8p $LOAD INPUT REG,

CLRB 8ICSR JCLEAR LOW BYTE

MOV 44040Q,ACSR JLOAD EXPECTED

Moy @ICSR,ASTAT JREAD INPUT S8TATUS REG,

CMP ACSR,ASTAT $COMPARE

BEQ Dl2e JBR IF SAME

3 b bt "ne A hddd
HRDERS,BEGIN,NULL $CLEARING LOW BYTE CHANGED HIGH BYTE

sVERIFY THAT MAINT, STROBE SETS "INPUT DATA READY"

CLR RICSR SENSURE CLEAR FLAG

MoV #B1T7,ACSR JLOAD EXPECTED DATA
MoV SRITEXTIBIT7,01CSR JGENERATE MAINT, STROBE

MOV @ICSR,ASTAT JREAD INPUT STATUS REGISTER

cMP ACSR/ASTAT JCOMPARE RESULTS

BEQ DI24 JBR IF SAME

3 » "™

HRDERS,BEGIN,NULL SMAINT, STROBE FAILED TO SET "INPUT DATA READY"

IR2 2T TR L » »

SEQ 09012

sLQ 0e4)
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601
602 ©802532° 70%867 175344
673 002%36° #12777 @ea4ane 175474
604 ©902544° 008077 175470
605 04@2%50° 17767 175464 175326
606 ©002556° 26767 173320 175320
687 ©02564° 01403
608
609 002566° 104405 PRV’ VN0ROR
610
614
612
613 902%74° 003277 17%450
614 ©02600° P12777 177777 175436
615 002606° 712777 009004 175424
616 ©02614° 052777 004000 175416
617 902622° ¢12767 0004 175252
618 70263A° 117767 175474 175246
619 ©02636° 026767 175240 175240
620 0092644° 201403
621
622 ©02646° 104405 0M00NR0° A20000
623
624 0026%4°
625 002654° 104407 0G0000Q°
626 002668 194407 0UGERO°
627
620 002664° 712767 100202 175210
629 ©02672° #12777 ©00@02 175340
632 022700° 0527771 @o4208 175332
631 ©002706° a52777 104200 175324
632 902714° 217767 17%324 175162
633 ©02722° 026767 1751%4 175184
634 002738° 1403
633 X
636 022732° 104405 0P0AOR° 200000
637
(31]
639
640 002740° 012767 000202 175134
641 ©02746° 12777 0GB002 175264
642 ©082754° 052777 004208 175256
643 ©802762° 2527717 104204 175250
644 ©002770° 10%077 175246
645 0902774° 17767 175240 175102
646 003002° v26767 175074 1750874
647 903010° 201403
648 .
649 003012° 104405 @00000° 000000
(114
651

MNBA DEC/X11 SYSTEM EXERCISER MODULE
XMNBAQ, P11 19=FEB=79 11119

652

653 003020° 705067 175056

654 A03024° 12777 010008 175206
655 093032° 217767 175206 175044
656 P03240° 726767 175236 178036
657 ©03046° 001403

650

689 0A03259° 104405 000000’ 000200
660

661 ©030%6° 212777 019060 175154
662 00264’ 212767 1771777 175010
663 ©803072° 417767 175146 175004
664 803102° 01003

665 A

683 223102° 104405 000R00° 0s0eQ0Q
66

668 ©03110° 226767 174766 174766
669 ©003116° 00140)

679 .

671 003120° 104403 000000° 000000
672

673 X

674 ©03126° 912777 210000 175104
675 ©#03134° 708867 174742

676 AP3148° 017767 175100 174736
677 @93146° 026767 174730 174730
678 ©083154° PA1403

679

680 ©003156° 10440% 009re0’ 200000
681

6682

683 R

6804 0n3164° 712767 000001 175100
605  423172° 12777 0810060 175040
686 003200° 16767 17%066 174674
687 ©03206° 405167 174670

688 003212° #1770 175026

689 283216° 216777 17%0%¢ 175020
690 ©803224° 442777 000240 175006
691 ©003232° @52777 eacen2 175000
692 003240° 017767 17%000 174636
693 003246° ©¥26767 174630 174639
694 003254’ 081403

698

696 ©032%6° 104405 000000° G0000Q
697

698 0903264° )

699 ©93264° 104407 0020000’

70¢ ©983270° 104407 00000’

781 £03274° 206367 174772

762 ©93308° 701334

MACY11 30A(1052)

DI2tt

r22s

183

pI23s

DI241

MACY11 3PA(1052)

DI25:

183

s

Dl26t
181

281

19«FEB=79 11135 PAGE 15

SEQ @014

sVERIFY THRAT "INPUT DATA READY"™ CAN BE WRITTEN TO A ZERO

CLR ACSR $LOAD EXPECTED DATA

MOV $RITEXT,@ICSR SGENERATE MAINT, STROBE

CLR SICSR $CLEAR DATA READY FLAG

Mov RICSR,ASTAT JREAD INPUT STATUS REGISTER

CMP ACSR,ASTAT JCOMPARE

BREQ D122 1BR IF SAME

14 e » » .
HRDERS,BEGIN,NULL $"INPUT DATA READY" FAILED TO BE WRITTEN TO A ZERO

[} ] s .

$VERIFY THAT "INPUT DATA READY* WILL NOT SET IF IN STIMILUS MODE AND NO SBR MATC
ASBR

CLR s JCLEAR SBR REGISTER

MOV #e1,8DIR JCLEAR INPUT REGISTER
MOV SRIT2,0ICSR ISET STILILUS MODE

BIS 4RITEXT,01C8R $GENERATE MAINT, STROBE
MOV $RIT2,ACSR JLOAD EXPECTED

MoV 8ICSR,ASTAT $READ STATUS

CMP ACSR, ASTAT $COMPARE

FEQ 18 JBR IF SAME

HRDERI,BEGIN NULL s INPUT STROBE SET INPUT READY WHEN IN STIMILUI MODE

BREAKS,BEGIN $ TEMPORARY RETURN TO MONITOR,as.
BREAKS,BFCIN JTHEN CONTINUE AT NEXT INSTRUCTION,
$VERIFY THAT "OVERRUN ERROR"® SETS

MOV ¥BITISIBITTIBITI,ACSR JLOAD EXPECTED

MOV $BRITL,0ICSR $8ET STROBE MODE

BlS SRITEXTIBIT7,0ICSR $GENERATE MAINT, STROBE

BIS§ $RITISIBITEXTIRITT,PICSR JGENERATE MAINT. STROBE AGAIN
MOV SICSR,ASTAT JREAD INPUT STATUS REGISTER

cHMP ACSR/ASTAT JCOMPARE

BEQ 0124 $1BR IF SAME

™ -

HRDERS,BEGIN,NULL $"OVER RUN® FAILED TO SET

3 PR

sVERIFY THAT "OVERRUN ERROR" CAN BE WRITTEN TO A ZERO

MOY ¢8IT7IBIT1+ACSR JLOAD EXPECTED VALUE
MOV #BITY,0ICSR }SET STROBE MODE
BIS BITEXTIBIT?,0ICSR }GENERATE MAINT, STROBE
BIS #RIT{S|BITEXT{BIT?7,RICSR JGENERATE MAINT, STROBE AGAN
CLRB RICSRI JCLEAR HIGH BYTE OF THE INPUT STATUS REGISTER S~
MoV RICSR,ASTAT yREAD INPUT STATUS REGISTER
cMe ACSR/ASTAT ICOMPARE
BEQ DI25 )BR IF SAME
1e *
HRDER$,8EGIN,NULL $"OVERRUN ERROR® FAILED TO BE WRITTEN TO A ZERO
(X 12222 L]

19°FEB*79 11135 PAGE 16

SEQ 0015

sVERIFY INVERT DATA FUNCTION
CLR ACSR JLOADEXPECTED
MoV SRITDAT,0ICSR ySET INPUT INHIBIT
MoV ODIR,ASTAT $READ INPUT
(471 ACSR,ASTAT $COMPARE
BEG 18 1BR IF SAME
1 [ -
HRDERS ,BEGIN,NULL JINPUT INHIBIT FAILED TO INHIBIT INPUT
& * #* » *: »
MoV $RITDATIBITS|BIT4,8ICSR 9SET INVERT DATA AND INPUT INHIBIT
MOV #=1,ACSR JLOAD EXPECTED
Moy @DIR,ASTAT $READ INPUT
BNE 28 $BR IF NON=ZERO
H * * 4
HRDERS,BEGIN,NULL s INVERT DATA FUNCTION FAILED
] HEBBRRRANE *
cMP ACSR,ASTAT 3COMPARE DATA
BEQ s 1BR IF SAME
¥ e . —
HRDERS,BEGIN,NULL 1INVERT DATA = DATA PATH ERROR
H * * * e
MOV #BITDAT,81CSR $SET INPUT INHIBIT
CLR ACSR $CLEAR EXPECTED
MoV ADIR,ASTAT $READ INPUT
CNP ACSR)ASTAT $COMPARE
BEO DI26 JBR IF SAME

1!NVERT DATA FUNCTION OR INPUT INHIBIT FAILED
PRRREBRNNNERBBRS

HFDEFI'BEGIN NULL

sVERIFY EACH BIT OF THE MNCDI !NPUT DATA R!GIST!R CAN BE CLEARED

MoV $RIT@,TEM D INITIAL B

MOV oF!tDA1|HIT4la!Ts,O!CSR ,LOAD INHIBIT INPUT AND INVERT DATA

Moy TEMP,ACSR JLOAD EXPECTED

CoM ACSR |MAKE OPPOSITE

Moy ADIR, RO JREAD INPUT .
MOV TEMP,@DIR JCLEAR THE INPUT BIT

BIC $RITS,0ICSR $REM INVERT DATA BITOVE

BIS #BIT{,QICSR JENABLE EXT, STROBE TO PREVENT DATA INPUT BEING
Mov ONIR,ASTAT $READ INPUT REG,

cMp ACSR,ASTAT $COMPARE

BEQ 28 1BR 1IF SAME

3 » »e e
HRDERS,BEGIN,NULL yINPUT REGISTER BIT FAILED TO CLEAR

Tunw . " . e

BREAKS,BEGIN $TEMPORARY RETURN TO MONITOR, .4

BREAKS,BEGIN ITHEN CONTINUE AT NEXT INSTRUCTION,

ASL TEMP $SHIFT THE DATA

BNE 18 JTRY MORE BITS
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XMNBAD P11 19«FEB=79 11119 SEQ 2016
783
704 3VERIFY THAT A 2ND STROBE PULSE WILL NOT CHANGE THE DIR DATA
708 093302° 212777 010062 17473¢ DpI27: MOV $BIT12/BITSIBITAIBITL,01CSR I1DISABLE INPUTS» ENABLE INVERT DATAs EXT
706 €93310° 052777 204200 174722 BIS SRITEXTIBIT?,@ICSR JGENERATE MAINT, STROBE
7e7 @83316° ¢42777 enanans 174714 RIC #PITS,8ICSR $REMOVE INVERT DATA
708 0A¥3324° #52777 004200 174706 FI8 SRITEXTIBITT7.,8ICSR ISET MAINT, STROBE AGAIN
709 903332° 412767 177717 174542 MOV #=1,ACSR $LOAD EXPECTED DATA
710 ©03340° 917767 174700 174536 Mov ADIR,ASTAT JREAD REGISTER
711 @03346° M26767 174538 174539 cMP ACSR,ASTAT JCOMPARE
712 903354° 01403 BEQ 2 & I'/ JBR IF SAME
713 3 . * Ty '
714 0903356° 104405 000000° A0QA000 HRDERS,BEGIN,NULL $1DATA READY FAILED TO INHIBIT 2ND
718 XTI T YY) Y e * 2213 *
716 3JSTROBE FROM CHAINING THE DIR
717 1 INTERRUPT TEST o= VERIFY MNCDI INTERRUPTS VIA DATA READY VECTOR
718 003364° ©12777 0C3430° 174666 DIl3oy MOV #18,8DIDINY sLOAD RETURN VECTOR
719 003372° 116777 174414 174662 Movs BR1,ADIDINS JLOAD RETURN LEVEL
720 003400° 012777 Q0a102 174632 MOV #BIT6!{BIT],aICSR 1SET STROBE MODE
721 ©003406° 052777 044209 174624 BIS $RITEXTIBIT7/,8ICSR JGENERATE MAINT, STROBE
722 $03414° 000240 NOP
723 993416° V0PR240 NOP
724 @03420° »0A240 NOP
728 ©803422° 0pm240 NOP
726 ©883424° 104400 000200° EXITS$,BEGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
727
728 @03430° 00%077 174604 181 CLR AICSR
729 ’ an= - [ - -
738 @03434° 000004 ©€00000° 203442° PIRQS,BEGIN, 28 3 QUEUE UP TO CONTINUE AT 28 AND RTI
731 jecccen emwse
732 903442° ¢12777 ©€@0262° 174610 283 MOV sDIDINS,eDIDINV
733 0034%0° 70%@77 174606 CLR ANIDINS
734
738
736 i 3 INTERRUPT TEST ee VERIFY MNCDI INTERRUPTS VIA OVERRUN ERROR
737 0€34%4° @12777 203524° 174602 DI MOV #18,8DIEINV t1LOAD RETURN VECTOR
738 @03462° 116777 174324 174576 MOVB BRy,®DIEINS s LOAD RETURN STATUS
739 803479° 12777 240002 174542 MOV $RITI4IRITL )@ICSR $ENABLE INTRe AND STROBE MQDE
740 ©23476° 52777 104200 174534 BlS #BIT1SI{BITEXT|BIT7,#ICSR sGENERATE MAINT, STROBE
741 003504° 052777 104200 174526 8ls #BRITISIBITEXT!BIT?,8ICSR JGENERATE MAINT, STROBE AGAIN TO SET OVE
742 Q03512° 02A240 NOP
743 003514° 209240 NOP
744 ©03516° 790240 NOP
145 093520° 104400 @go00e’ EXITe,BEGIN $EXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
746 003524° 705077 174514 18 CLR SICSR
747 i -ne R e
748 023530° 000004 Q00A00N* 0RI5I6" PIRQS,BEGIN, 28 3 QUEUE UP TO CONTINUE AT 28 AND RTI
749 3 - ——u cessan [P
7%¢ ©993536° 912777 02667 174520 283 MOV SDIEINS,ADIEINV
7581 ©03544° 005077 174516 CLR ADIEINS
782 PQ3550° 736767 174522 174512 BIT TEMP2, SRMINE $TEST IF INPUT ONLY
783 093556’ v01002 BNE Deo JBR IF WRAP=AROUND MODE
754 003560° A0A16T 174634 JMP CCNT2 N0 e= TRY NEXT UNIT

MNBA DEC/X1i SYSTEM EXERCISER MODULE MACY1) JOA(1052) 19«FER=79 11335 PAGE 18

XMNBAG, P11 19«FEB=79 11119 SEQ 0017
785 :VERIFY CORRECT MNCDO ADDRESS RESPONSE
756 003S64° ¥16767 174440 174306 DOGt MOV OCSR,CSRA JLOAD BUS ADDRESS
757 003572¢ A0ST717 174432 TST #0CSR 1TEST OUTPUT STATUS REGISTER
758 A3ISTEY PAST1T 174432 ST ADOR JTEST OUTPUT DATA REGISTER
759 003602¢ Dot
760 JFLOAT A 1 ACROSS THE MNCDO DATA REGISTER
761 903602 w12767 oonnel 174272 voy $RITO,ACSR $LOAD EXPECT BIT
762 003610° 016777 174266 174416 183 MoV ACSR, 8DOR $LOAD MNCDO DATA REGISTER
763 ©003616° 417767 174412 174260 MOV ADOR,ASTAT SREAD MNCDO DATA REGISTER
764 083624° 026767 174252 174252 cvp ACSR,ASTAT JCOMPARE
765 003632° 001403 BEQ 28 1BR IF SAME
766 Jasnnse sennne .
767 ©083634° 104405 00A008° APAREP HRDERS,BEGIN,NULL 1 MNCDO DATA REGISTER FAILED TO HOLD A FLOATING |
768 e * » 3
769 003642° 281
170 903642° 104407 0000007 BREAKS ,BEGIN $TEMPORARY RETURN TO MONITOR,,.,
771 P@3646° 104407 0P0CPO° BREAKS ,BEGIN ITHEN CONTINUE AT NEXT INSTRUCTION,
772 883652° 086367 174224 ASL ACSR JCHANGE THE DATA
773 003656° An1354 BNE 18 JBR IF MORE DATA
774 @03660° D02:
778 $FLOAT A ¢ ACROSS THE MNCDO DATA REGISTER
776 @03668° #12767 0uANNL 174404 MOV $BITO, TEMP SLOAD INITIAL BIT
777 @03666° 16767 174400 174206 181 MOy TEMP, ACSR 1LOAD EXPECTED
778 @@3674° M0S167 174202 cow ACSR JCOMPLEMENT
779 #83700° 016777 174176 174326 MOV ACSR, #DOR 1LOAD MNCDO DATA REGISTER
780 @23706° 017767 174322 174170 MOV #DOR, ASTAT JREAD MNCDO DATA REGISTER
781 0037147 026767 174162 174162 cMp ACSR/ASTAT JCOMPARE
782 003722° on14e3 BEQ 28 1BR IF SAME
783 1 . * (2 *
764 003724° 104405 ©@0A0AR° A0P00A0 HRDERS$ ,BEGIN,NULL JMNCDO DATA REGISTER FAILED TO HOLD A FLOATING p
785% JRVFBGRUBABESRBBRR VARG BRI R UGB RI BB RB SRR B E BB B R RERBRBRPERRRER RN
786 ©03732° 281
787 ©@3732° 104407 00ACRQ* BREAKS ,BEGIN JTEMPORARY RETURN TO MONITOR,,,,
708 #03736° 104407 0AReAR’ BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
789 003742° 006367 174324 ASL TEMP JCHANGE THE DATA
79¢ 023746° 001347 BNE 18 JBR IF MORE DATA
791 0@37%0° POt
792 $VERIFY BYTE OPERATION ON THE MNCDO DATA REGISTER
793 00375¢° @12777 177777 174256 181 MOV #=1,8DOR JLOAD MNCDO DATA REGISTER
794 ©03756° 012767 @AA377 174116 MoV $377,ACSR JLOAD EXPECTED
795 @03764° 105077 174246 CLRE ADORY JCLEAR HIGH BYTE
796 003770° 17767 174240 174106 MOV ANOR,ASTAT IREAD MNCDO DATA REGISTER
797 @83776° 026767 174108 174108 cnp ACSR,ASTAT JCOMPARE
798 024004° 001403 BEG 28 1BR IF SAME
799 ' as
800 004006° 104405 000000° 020000 HRDERS$ , PEGIN,NULL JCLEARING HIGH BYTE CHANGED LOW BYTE
801 ) ' sannven wonun . s .
832 004014° 212777 177777 174212 281 MOV t=1,8DOR 1LOAD MNCDO DATA REGISTER
803 004022° 212767 177400 174052 MoV 9177400, ACSR JLOAD EXPECTED
804 004030° 105077 174200 CLRB aDOR JCLEAR LOW BYTE
805 204034 917767 174174 174042 MoV SDOR, ASTAT JREAD MNCDO DATA REGISTER
806 004042° 026767 17434 174834 cHp ACSR,ASTAT JCOMPARE
807 ¢e40%50° 821403 BEQ s IBR IF SAME
[LT 1% . sen nssnne
839 094052° 104405 0C0000’ POGOEH HRDERS ,BEGIN,NULL $CLEARING LOW BYTE CHANGED HIGH BYTE
810 ' [ * .

RN
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811
812
813
814
81s
816
817
818
819
820
821
822
823
824
828
826
827
828
829
83e
831
832
833
834
838
836
837
8318
839
840
84y
842
843
844
8945
846
847
848
849
850
(131

ec4060°
004060 °
004064 °
04070

004070°
004076
004104 °
004112°
A84120°
004126°

204130°

004136
004144°
004152°
004162’

004162°

e04i70°
#04170°
204174°
aeq200°

204200°
004206°
904214°
0u4222°
#g4210°
#04236°

804240°

704246 °
004254 °
004262°
804270°

8@4272°
904300°

804300°
204304°

104407
104407

312767
216777
217767
f42767
#26767
201403

104408

846777
n17767
726767
72100)

104405

104407
104407

"12767
216777
217767
042767
?26767
0@1403

104405
746777
a11767
726767
701093
104405

104407
104407

19=FEB=79 11119

2¢n009’
000000 °

f0e0100
174000
174420
2e¢n200
173756

00000 °

173740
174060
173724

200000

200000"°
oonaen’

00020
173670
174010
f00200
173646

eoneag’
173630

1737%0
173614

fenRne’

200000°
opacee’

174004
174124
173772
173764
173756

no00e0

174064
173732
173724

200000

173674
174014
173662
173654
173646

fAo0ede
173784

173622
173614

fgeep

MNBA DEC/X11 SYSTEM EXERCISER MODULE
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856
857
858
859
869
861
862
063
864
868
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
(131
882
883
884
88S
886
887
11
889
890
891
892
893
094
998
896
897
898
899
990
901
982
903
904
90%
986
9087

%v4310°

004310°
004316°
004324°
204332°
004340°
P04346°

094350

#@4356°
004364°
f04372°
004408°

004402°

#o4410°
004410°
804414°

004420°
204424°
824432°
004436°
204444°
004452°
Bo4460°

0044627

004470°
#04474°
004502°
P04506°
004512°
004520°

#94522°

804530°
904534
004542
004546°
004552
204560°

204562°

#312767
?16777
717767
042767
A26767
001403

104405

246777
217767
726767
#01003

104405

104427
104407

ne%077
#12767
185877
112117
217767
426767
@01403

13440%

105077
1127M
005067
20%077
017767
201403

104405

10%077
112777
005067
20%077
11767
201403

124408

19=FEB*79 11119

000010
173560
173700
a0a200
173836

anapan’®

173520
173640

173504

o0enane’

[LLIIT M
opeenn’

173604
AQM2¢0
173576
eanoay
173566
173424

P00000°

173540
700001
173374
173516
173812

000000 °

173%a0
om0l
173334
173462
173452

200000°

173564
173704
173552
173844
173836

200900
173644

173512
1735@4

200000

17345¢

173566
173432
173424

200000

173530

173364

000000

173470

173324

ae0000

MACY1y JoA(1052) 19«FEB=79 11135 PAGE 19

i

D043

181

28

D0St

183

281

BREAKS,BEGIN JTEMPORARY RETURN TO MONITOR,,4,
BREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
ITEST THAT BIT6 OF MNCDO STATUS REGISTER 18 READ=WRITE
ov #RIT6,ACSR sLOAD EXPECTED
NOV ACSR, @0CSR ILOAD BIT6 INTO MNCDO STATUS REGISTER

Moy ROCSR,ASTAT JREAD MNCDO STATUS REGISTER

RIC SFITT,ASTAT JICLEAR BIT 7

CMp ACSR,ASTAT $TEST THAT IT SET

BEQ it 1BR IF SAME

R ettt ittt L T T T TR T R Y L T T L T L L At bbbt
HRDERS,BEGIN,NULL JBIT6 OF MNCDO STATUS REGISTER FAILED TO SET

JRERRBAUBERBERERGRERBDRRERRDBER BB R RS ERRRRB U R PR BB RR AR RN R R RN
BIC ACSR,80CSR JCLEAR THAT BIT

Moy ROCSRASTAT $READ MNCDO STATUS REGISTER AGAIN
cMp ACSR)ASTAT JTEST THE BIT
BNE 28 JBR IF CLEARED
HPDER',BEGIN,NULL 181T¢ OF MNCDD STATUS nzcxursn FAILED TO CLEAR
RN ARSI RE RN PR
BREAKS,BEGIN JTEMPORARY RETURN TO MONITOR,,,.
BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
$TEST THAT BIT4 OF MNCDO STATUS REGISTER I8 READ=WRITE
MOV SBIT4,ACSR 3LOAD EXPECTED
Mov ACSR,@0CSR JLOAD BIT4 INTO MNCDO STATUS REGISTER
MOV ROCSR,ASTAT JREAD MNCDO STATUS REGISTER
BIC ¢BITT,ASTAT $CLEAR BIT 7
cup ACSR,ASTAT JTEST THAT IT SET
8EQ 18 JBR IF SAME
' .
HRDERS ,BEGIN, NULL 1BIT4 OF MNCDO swurus REGISTER FAILED TO SET
3e e
BIC ACSR,POCSR ycn:nn THAT BIT
MOV POCSRIASTAT $READ MNCDO STATUS REGISTER AGAIN
CHP ACSR,ASTAT JTEST THE BIT
BNE 28 1BR IF CLEARED
3 * * » "
HRDERS ,BEGIN,NULL tBIT4 OF MNCDO STATUS REGISTER FAILED TO CLEAR
] » 222222223 » - 'z 23 T2 2]
BREAKS ,BEGIN $TEMPORARY RETURN TO MONITOR,,,,
BREAKS$ BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,

MACY11 30A(1052) 19«FEB=79 11135 PAGE 20

D06t

183

283

D073

Do1@s

D011

tTEST THAT BIT3 OF MNCDO STATUS REGISTER I8 READeWRITE
#RIT3I,ACSR $LOAD EXPECTED

MOV ACSR»ROCSR JLOAD BIT3 INTO MNCDO STATUS REGISTER
MoV ROCSR,ASTAT 1READ MNCDO STATUS REGISTER

BIC $RITT)ASTAT SCLEAR BIT 7

cHp ACSR,ASTAT JTEST THAT IT SET

BEQ 18 JBR IF SAME

s . » P
HRDERS$,BEGIN,NULL ;BITJ oFf MNCDO STATUS REG!STEF FAILED TO SET
¥ % - L2422 3222223

B1C ACSR, 80CSR ICLEAR THAT BIT

Moy 80CSR,ASTAT $READ MNCDO STATUS REGISTER AGAIN
cMP ACSR,ASTAT $TEST THE BIT

BNE 28 IBR IF CLEARED

1o8 » P
HRDERS,BEGIN,NULL yB1IT) OF MNCDO STATUS REGISTEF FAILED TO CLEAR
(1]

BREAKS,BEGIN s TEMPORARY RETURN TO MONITOR, .44
BREAKS,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,

$VERIFY THAT NNCDO DONE FLAG SETS

CLR 00CS 1CLEAR CLEARED FLAG

MOV IPITT,ACSR $LOAD EXPECTED

CLRB ADOR TENABLE

MOVB ¢BIT@,80CSRy $GENERATE MAINT, REPLY

MOV ADCSR,ASTAT IREAD OUTPUT STATUS REGISTER

e ACSR,ASTAT JCOMMPARE

BEQ DOid 1BR IF SAME

BEBPERBBERRFRRRERPRRBBRDRERRRERRRS

1 13324
HRDER],BEGIN,NULL |0UTPUT DONE FLAG FAILED TO SET

;VEPIFY TFIT MNCDO DONE FLAG CLEARS WHEN WRITTEN TO A o

CLRB aDo JENABLE

MOVE !BITO;!OCSF! $GENERATE MAINT, REPLY
CLR ACSR JCLEAR EXPECTED

CLR A0CSR $CLEAR OUTPUT DONE FLAG
MOV BOCSRy)ASTAT TREAD STATUS

BEG DO}! JBR IF SAME

SRBEPE NS . Ruunen -

HRDEF',BEGIN NULL

|VERIFX THAT MNCDO DON! FLAG CLEARS WHEN OUTPUT DATA REGISTER I8 WRITTEN

8EQ 0018

SEC 0019

JCLEARING THE OUTPUT FLAG FAILED TO CLEAR OUTPUT DONE FL

CLRB RDO! 1ENABLE

MOVB lBITG.lOCSRl JGENERATE MAINT, REPLY

CLR ACSR $CLEAR EXPECTED

CLR aDOR $WRITE THE OUTPUT DATA REGISTER

MoV SOCSR,ASTAT SREAD OUTPUT STATUS REGISTER

BEQ DO§2 1BR IF CLEARED

HRDERS ,BEGIN,NULL IOUTPUT DON! FLAG FAILED T0 CLEAR WHEN THE DOR REGISTER

' e "™ P
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XMNBAG,PI1 19«FEB«79 11¢19

908
929
91e
911
912
913
914
918
916
917
918
919
920
921
922
923
924
928

MNBA DEC/X1{ SYSTEM EXERCISER MODULE

XMNBAD,P11 19«FEB=79 11119

926
927
928
929
910
931
932
933
934
938
936
937
938
939
94¢
941
942
943
944
945
946
947
948
949
950
951
952
953
954
958
956
957
958
959
960
961
962
963
964
965
966
967
968
969

294570°
004576°
004604 °
294610°
204616°
0994624°
004626°
604630°
004632°

404636°
004642°

204650°
024656°
204662°

004666°
004674°
804700
oa4704°
204710°
204716°
a04724°
204732°
s04740°

on4742°

P047506°

224756
704764
804770
04776
do%0e02°
205010°
005016°
005024°
05032°

#0%5034°

ne5042°
2050%0°
00%53%4°
"05062°
20%5066°
20%074°
20%5102°
205110
20%116°

005120°

#127717
116777
105077
112777
2521717
NA240
200240
000240
104400

008077
0000a4

216777
205077
a0%077

712777
205077
005017
035077
@127177
012767
#17767
026767
0014026

104408
104403

212777
005877
612777
0282877
a1271717
712767
317767
726767
201403

184405

@12177
008077
212777
?0%5077
7121717
n12767
A17767
n26767
©¢01402)

104408

904636° 1734%6 00121
1732108 1734582
173424

ceasnl 173414
200109 173404
P00000°

173366 182
P0R0R0° Np46Se”’
173402 173376 381
173374

173342

MACY1! 32A(1052)

MACY11 30A(1052)

19«FEB=79

11138

PAGE 21
SEQ 0020

)INTIRRUPT TEST == VERIFY MNCDO DOES INTERRUPT

MO #18,aDODINY JSLOAD RETURN VECTOR

MOVB BR1,8DODINS sLOAD RETURN LEVEL

CLRB #DOR 7ENABLE

MovB #BITO,80CSRY $GENERATE MAINT, REPLY

RIS #BIT6,BOCSR J1ENABLE INTR,

JOP

NOP

NOP

EXITS$,BEGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT.
CLR #0CSR

1]

PIRGS,BEGIN,3s y QUEUE UP TO CONTINU[ AT 38 AND RT!
1 -

MOV DODINS, ADODINY |RES!T VECTORS

CLR ADODINS

CLR #0CSR

19«FEB=79

sWRAP AROUND TESTS

177777 1733%¢ DI32:
173380

173334

173320

225252 173316

200200 173156

173310 173152

173144 173144
Bdoeene’ opo00e
epeeca’ 206030°
177777 173268 DI33:
173260

ogA02 173242

173226

852525 173224
200202 173064

173216 173060

173082 173052
200004° 000000

177777 173174 DId4s
173174

700004 173156

173142

270707 173140

204N04 173000

173132 172774

172766 172766

200000 000000

s VERFIY MODE @0

11838

PAGE 22
SEQ 2021

e INPUT STROBE WILL SET THE INPUT DATA READY FLAG

MOV #e1,08DIR JCLEAR INPUT REG,

CLR ASBR JCLEAR STIM, REG,

CLR MICSR JCLEAR INPUT DATA READY FLAG
CLR Q0CSR $CLEAR OUTPUT BTATUS

MOV €25252,0D0R $WRITE TO THE OUTPUT DATA REG,
MOV #RIT?,ACSR sLOAD EXPECTED

MoV RICSR/ASTAT SREAD STATUS

CMP ACSR,ASTAT $COMPARE

BEO D133 1BR IF SAME

HRDEF‘,BEGIN NULL 1 MODE 00

== EXT, STROBE FAILED TO SET INPUT DATA READY

HSGNS s BECIN MSG1 JASCII MESSAGE CALL WITH COMMON HEADER
$VERIFY MODE @1 == INPUT STROBE WILL SET THE INPUT DATA READY FLAG
MoV #=1,8DIR ICLEAR INPUT REG,

CLR ASBR JCLEAR STIM, REG,

MOY SRIT1,8ICSR $CLEAR INPUT DATA READY FLAG

CLR 8OCSR JCLEAR OUTPUT STATUS

Moy $52525,0D0R JWRITE TO THE OUTPUT DATA REG,

MoV $BIT7{BIT{,ACSR jLOAD EXPECTED

MoV SICSR,ASTAT 1READ STATUS

cMp ACSR,ASTAT JCOMPARE

BEQ D134 JBR IF SAME

P . s .
HRDERS,BEGIN,NULL JMODE @1 == EXT, STROBE FAILED TO SET INPUT DATA READY
t “enen . .
JVERIFY MODE 1@ == INPUT STROBE WILL NOT SET INPUT DATA READY FLAG
MOV $=1,8DIR JCLEAR INPUT REG.

CLR ASBR JCLEAR 8TIM, REG,

MOV $BIT2,0ICSR JCLEAR INPUT DATA READY FLAG

CLR ACCSR JCLEAR OUTPUT STATUS

MoV $70707,eD0R JWRITE TO THE OUTPUT DATA REG,

MoV $BIT2,ACSR JLOAD EXPECTED

Moy AICSR/ASTAT JREAD STATUS

cMp ACSR,ASTAT JCOMPARE

BEQ DI3S 1BR IF SAME

JRENe * * PREBPES A XXl RERRBBEE N

HROERS, BEGIN,NULL yMODE 1@ e= EXT, S8TROBE SET INPUT DATA READY FLAG IN ER

RO RNER




MNBA DEC/X11 SYSTEM EXERCISER MODULE
XMNBAD,P11 19-FEB=79 11119

970

971 0831267 ¢A5077 173102

972 ©0045132° 212767 0N 172742
973 00%14@° 40S5a77 173064

974 A0S144° A12777 004200 173066
975 ©005152° 705077 173062

976 @@S186° 917767 173A46 172720
977 ©05164° 026767 172712 172712
979 ©005172° #N140)

979

980 @05174° 104405 000000° 400000
9814

982

983 @0%202° 712777 1771777 173e34
984 ©0%210° 005077 173014

985 995214° P0%077 173020

986 00%220° 012767 Avaanl 173044
987 ©05226° 216767 173040 172646
988 0@8S234° 216777 172642 172772
989 ©905242° A17767 172776 172634
990 00%52%0° 026767 172626 172626
991 0952%6° NA1403

992

993 ©0%5260° 104405 0VPREA’ #00000
994

995 090%266°

996 0@%266° 104407 oeapdee’

997 ©95272° 104407 o0c0eee’

998 90%276° 006367 172779

999 ©@9%302° 401381

1009 .

1041 @05304° 412777 177777 172732
1092 ©@5312° 205677 172712

1043 QAS316° ¢12777 eoee6s 172714
1084 ©095324° 012767 000001 172740
1905 @@5332° @16777 172734 172674
1006 ©00%340° #17767 172746 172836
1667 005346’ 4316767 172728 172526
1008 00%354° 295167 172522

1009 ©00%360° A26767 172516 172516
1010 095366° 001403

1011

1012 ©0%5370° 104405 000000° 000000
1013

1014 005376°

1015 ©005376° 104407 000000°

1016 00%402° 104407 00000R°

1017 00%406° 006367 172660
1018 ©0%412° 001347

1019

MNBA DEC/X1}1 SYSTEM EXERCISER MODULE
XMNBAO, P11t 19«FEB=79 11119

182¢

1021

1022

1023

1024

1025 @95414° 005277 172614

1026 00%420° 012767 @eAcol 172644
1627

1028 ©05426° 20%e77 172602

1029 ©05432° 00%077 172612

19030 ©0%436° 412777 ©0¢AA04 172574
1031 €0%444° #12777 177777 172572
1032

1933 @954%2° 016777 172614 172570
1634 00%46A° 042777 ea02ee 172552
1035 #@5466° 416777 172600 172540
1036

1037 ©2¢5474° 012767 190204 172400
1038 00SS82° 217767 172532 172374
1039 005510° @26767 172366 172366
1040 ©005516° 961403

1041

1842 08%520° 104405 @P0A0R° P0000R
1043

1044

1045

1046

1047 ©905526° 716767 172540 172540
1048 005534° #05167 172534

1049 005540° 805277 172470

1050 ©00%%44° £12777 177777 172472
1051 ©05552° #42777 100200 172460
1082 ©0085568° 012767 000ands 172314
1083

1954 ©005566° 216777 172502 172440
1085 ©85574° A17767 17244¢ 172302
1056 08%602° 026767 172274 172274
1057 ©@65610° 201403

1058

1059 ©05612° 104405 000006° 0200000
1060

1061

1062 005620°

1063 ©0%628° 104407 000000°

1064 ©0%5624° 104407 000000°

1065 ©05630° @86367 172436

1066 ©0%634° 021274

1067

MACY11 30A(1052) 19=FEB=T79 11135 PAGE 2)

DI3Ss

DI36:

182

281

DI37t

181

281

JVERIFY INPUT REPLY SETS OUTPUT DONE FLAG

CLR ADnOR SCLEAR OUTPUT DATA

MoV #$PIT7,ACSR 1LOAD EXPECTED

CLR SOCSR $1CLEAR OUTPUT DONE FLAG

MOV #RITEXTIBITT7,0ICSR ySET INPUT READY FLAG

<LR QICSR SCLEAR INPUT READY FLAGCGEN, INPUT REPLY>
MOV ROCSR,ASTAT tREAD OUTPUT STATUS

CMP ACSR)ASTAT JCOMPARE

BEC DI3é lBR IF SAME

HRDERS,BEGIN,NULL

$VERIFY THE MNCDO NRAP!FOUND = MNCDI DATA PATH

Mov #~1,8DIR JCLEAR INPUT REG,

CLR @0CSR tCLEAR OUTPUT STATUS

CLR QICSR JCLEAR INPUT STATUS

MOV #R1Ta, TEMP JLOAD EXPECTED

MOV TEMP,ACSR JLOAD TYPEOUT EXPECTED

MoV ACSR,#DOR JLOAD OUTPUT DATA REG,

MOV ADIRSASTAT $READ INPUT DATA REGISTER

CMP ACSR,ASTAT JCOMPARE

REQ 28 1BR IF SAME

' . " . . PR RRRS
HRDERS,BEGIN,NULL 1 INPUT DATA PATH ERFOR

1o - R
BREAK§,BEGIN $ TEMPORARY RETURN TO MONITOR, ¢

BREAKS BEGIN STHEN CONTINUE AT NEXT INSTRUCTION,

ASL TEMP 3TRY NEXT BIT

BNE 18 $BR IF MORE BITS
$VERIFY THE MNCDO « WRAPAROUND = MNCDI INVERTED DATA PATH

MoV #=1,8aDIR JCLEAR INPUT REG,

CLR Q0CSR JCLEAR OUTPUT STATUS

MOV $RITSIBIT4,01CSR $LOAD INPUT STATUS <INVERT DATA>
Mov $RITA, TEMP JLOAD INITIAL BIT

MOV TFMP,@DOR 1LOAD OUTPUT DATA REG,

MOV SNIR,ASTAT yREAD !NPUT DATA REGISTER

MoV TEMP, ACSR 1GET THE B

COoM ACSR $ INVERT EXPECTED INPUT DATR

(1] ACSRsASTAT $COMPARE

BEQ 28 }BR IF SAME

3 e [ e
HRDERS ,BEGIN,NULL s INVERTED INPUT DATA PATH ERROR

g [ 2] *
BREAKS,BEGIN JTEMPORARY RETURM TO MONITOR,,,.

BREAKS$ ,BECIN $THEN CONTINUE AT NEXT INSTRUCTION,

ASL TEMP JTRY NEXT BIT

BNE 18 $BR IF MORE BITS

MACY11 30A(1052) 19+FEB=79 11135 PAGE 24

DI4o:

181

sNOW LOAD ALL RITS EXCEPT THE FLOATING BIT AND ENSURE INPUT DATA READY DOES NOT SET

281

s

sVERIFY IM 10 MODE THAT SBR AND INPUT BITS SET INPUT READY
INPUT DAT2 READY FLAG

LOAD A FLOATING )| ACROSS THE SBR

VERIFY THAT ONLY THE CORRECT BIT SET DATA READY

CLR 8DOR
MoV #$RITE, TEMP JLOAD INITIAL BIT
CLR @DOR $CLEAR QUTPUT BITS
CLR #SBR JCLEAR SBR REG,
MOV #R1T2,80IC8R JCLEAR INPUT READY AND SET MODE 10
MoV #=1,8DIR JCLEAR INPUT REG,
MOV TEMP, @SBR JLOAD SBR REG,
BIC $RITT,01ICSR SCLEAR INPUT READY BIT
Moy TEMP,8DOR $LOAD OUTPUT REG,
MOV $BIT1SIBIT?IBIT2,ACSR $LOAD EXPECTED STATUS
MOy QICSR,ASTAT IREAD 8TATUS
CMP ACSR,ASTAT JCOMPARE
BEQ 2s JBR IF SAME
1 "o »* * -
HRDERS ,BEGIN,NULL s INPUT DATA READY FLAG FAILED

H *
$TO SET IN MODE @ <STIMILUS MODE>

MoV TEMP, TEMPY $COPY EXPECTED

COM TEMPY JUSE REVERSE PATTERN

CLR @DOR SCLEAR OUTPUT REG,

MoV #e1,0DIR JCLEAR INPUT REG,

BIC #BITISIBITT,AICSR $CLEAR INPUT DATA READY
MOy #RIT2,ACSR $LOAD EXPECTED

MoV TEMP{,@DOR SLOAD ALL OTHER DATA BITS
MOV AICSR/ASTAT SREAD INPUT STATUS

cMp ACSR,ASTAT JCOMPRRE

BBO 3 1BR IF SAME

sene » YTy

HRDER',BEGIN NULL s INPUT DATA READY FLAG SET IN ERROR

JUNEXPECTED 8BR BIT SET INPUT DATA READY

BREAK§,BEGIN s TEMPORARY RETURN TO MONITOR, 444
BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
ASL TEMP $TRY NEXT BIT

BNE 18 tBR IF MORE BITS

) INPUT REPLY FAILED TO SET OUTPUT DONE FLAG



MNBA DEC/X11 SYSTEM EXERCISER MODULE

XMNBAQ,P11

1968
1069
107¢
1071
1072
1873
1874
1075
1076
1077
1878
1079
1080
1081
1082
1083
1084
1088
1086
1087
1288
1089
1999
1091
1092
1093
1094
109%
1096
1697
1098
1099
1109
1101
1102
1193
1104
1103
1106
1187
1108
1109
1110
1111
1112
1113
1114
1118

205636°
#0S642°
205650
05656 °
005664
fns672°
205700
205706°
205714°
008122°
nps730°

@08732°

ag5740°
00%5746°
205754°

0u5762°
805710
205776°

206000°

806006
a06206°
006012°
206016
#06022°

006024

206030’
f06032°
nB6A34°
P06042°
#06050°
286056
2060864°
ea6072°¢
206100°
Pe6106°

205077
127117
712767
12111
712767
242777
n16717
”16777
17767
226767
a014a)

104405

a127717
742777
746717

%17767
#26767
701403

124405

104407
104407
706367
001323

700167

2060234
17111
253048
n20131
020117
240458
f20104
041508
@520¢0
742103

0000ay

19«FEB=79 11119

172372
17777
a1000@
[LALET L)
100604
100200
172366
172360
17232¢
172154

20a00a’

177717
100200
172312

172282
1721086

[0 ' A

280000 °
(LI LA
172259

172378

251108
247118
a51127
247522
?4750)
744524
020117
(128 BY

172374
172414
172354
172210
172340
172342
172320
172162
172154

Qoeedo

172276
172264
172252

172114
172106

700090

243111
042103
050101
247125
047116
247117
047115

MNBA DEC/X1i SYSTEM EXFRCISER MODULE

XMNBAG,P11

ACSR

ADDR
ADDR22w

ASTAT

AWAS
BEGIN

BITDATs
BITEXT®

BITp =

BITI =
BITiO 2
BITI1 =
BITI2 »
BIT13 =
BITi4 s
BIT1S =
BIT2 =
BIT) =
BIT4 =
BITS =
BIT6 =
BIT? =

0¢08102R

@00QR6R
721000

@30106R
200104R

feel1er
POA0AOR

?10000
3040090

#0001

eoese2
002000
Pa4002
e1a200
220000
240000
1@egoe
ageeed
800219
297020
200042
eeotep
fae2ae

19-FEB=79 11119

198
36pe
41
466
518
S83e
656
172%
827
891 »
{raTe
164¢
2118
2024
2004
374
427
488
5384
596
676
Re6
R62
976w
1090
203
1614
374
440
524
577
696
788
86%
980
1097
241
2424
974
2114
1704
2110
211
2118
2118
211
211
211
211¢
211
2114
211
2118
241
594
840

185+
361
413
469
520+
58S
662¢
117
837s
9p1#
{page
252

307s
363+
4334
489+
539

6a5%
677

a18e
860 %
977

295
377
44)
514
588
699
800
872
993
1098
654
594

240
1026
360

242
241

549
628
381
402
423
444
465
363
629
861

MACY11 3QA(1052) 19=FEB=79 11135 PAGE 25

DI41s

$TEST THE TRANSITION ENABLE AND TRANSITION DETECTION

CLR ADOR
KoV #e1,8DIR JCLEAR INPUT REGISTER
MOV #BIT12,TEMP pLOAD INITIAL TRANSITION BIT
rov $RITBIBIT2,RICSR $SET STIM, CLEAR READY, ENABLE TRANS,
oV #BITY1S|BITB8IBIT7IBIT2,ACSR yLOAD EXPECTED STATUS
BIC #RITIS5IBITT,AICSR ICLEAR READY
Mov TEMP,ASBR JLOAD STIMULUS REG,
MOV TEMP, RDOR JLOAD INPUT REG, <VIA OUTPUT REG,.>
MoV SICSR,ASTAT tREAD INPUT STATUS
CMP ACSR/ASTAT JCOMPARE
BEQ 28 1BR IF SAME
REBRRNE. . - » HROBERUBERRBPERARERRBESRN
HRDERS ,BEGIN,NULL JTRANSITION ENABLE OR TRANSITION TO A ONE FAILED

’Q.QC....O0.0..Q.Q.'.'l..’l'.l.l.O...CI........Q.'...'.....Q.Q..

SEQ 0024

sNOW REMOVE THE TRANSITION DATA BIT (THIS SHOULD CAUSE THE INPUT READY FLAG TO SET AGAIN

283

3st

MSG1t

PRI

MOV #=1,aDIR JCLEAR INPUT REG
BIC SRIT1S{BIT?,8ICSP JCLEAR INPUT READY FLAG
BIC TFMP,8DOR $REMOVE THE INPUT DATA
JTHIS SHOULD CAUSE THE TRANSITION TO A ZERO
Mov RICSR/ASTAT tREAD INPUT STATUS
crMpP ACSR,ASTAT $COMPARE
BEQ 3s JBR IF SAME
e " e » . - »
HRDERS,BEGIN,NULL $TRANSITION TO A ZERO FAILED
3 e N » EERCRR BB
BREAKS,BEGIN s TEMPORARY RETURN TO MONITOR, ...
BREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
ASL TEMP JTRY ANOTHER BIT ?
BNE 18 1BR IF YES
JMp CONT2 JTRY NEXT UNIT
PRI $POINTER TO TEXT

-1 ITERMINATOR
LASCIZ \SVERIFY MNCDO WRAPeAROUND CONNECTION TO MNCDIN

+EVEN
+END

MACY11 30A(1052) 19FEB=79 113135 PAGE 27
CROSS REFERENCE TARLE == USER SYMBOLS

306
364
423+
474
529
593%
668
778%
838
934
1089

398
384+
434
490
551
606
692¢
819+
f69
989

311
378
451
521
599
100
809
87s
996

661
603

245
628

528

739
631
571
858
$71
661
720
384
63¢
879

308 3164 321 322« 323 328 338+ 344 347
369 n 381e 382 388 39@ 392 402% 403
424 427 432 434 4440 445 448 48) 458
476 4864 487 49¢ 495 497 5074 508 5114
532 537 539 5494 850 553 558 569 571
596 602% 606 617# 619 628« 633 6400 646
675 677 6864 687¢ 693 1894 714 761% 762
779 7814 194+ 797 803 806 B1ee 817 820
841 846 848 asge 859 862 867 869 879#
936 949¢ 959 963¢ 968 972 977 9B7e 988

1e37+ 1039 1052« 1056 1073+ 1078 18%0@

3244 328 3400 341 349 ise 362« 363s 364

385 391 392 404% 408 406 412% 413 425+
446 447% 448 454 45% 467 468 469 478%
496% 497 509 Siee 5114 517% 518 530« 531+
552+ $53 559 560 572% 8573+ $74 S84w 588

618 619 632+ 633 645+ 646 655 656 663+
693 710 711 76)e 764 1804 7814 798+ 797

820 826% 827 819 840% 841 B47e 848 860w
B8O2¢# 883 893# 903 % 935+ 936 950% 981 964+
99%e 1006+ 1209 1038 1039 1955+ 1056 1877+ 1278

314 318 328 LKD) 332 344 383 356 387

388 395 398 3199 409 416 419 420 430

458 461 462 472 479 4082 483 493 L1

524 825 835 542 548 $46 556 563 566

609 622 625 626 636 649 659 666 671

T14 726 730 74% 748 767 770 774 784

812 813 821 810 833 834 844 881 854

876 886 896 906 917 921 939 941 954

997 1012 101% 1016 1042 1059 1063 1064 1084

674 688

616 630 631 642 643 706 708 721 740

39% 320 684 761 176 881 892 900 912

629 640 641 691 708 720 739 946 949

708 1871

643 740 741 1037 1081 1873 1074 1086

615 617 960 963 1030 1237 1052 1872 1873

661 68% 105 837 1003

685 690 708 107 1003

816 913

4905 426 447 468 489 510 531 552 573

631 642 642 643 706 108 721 740 741

934 949 972 974 1034 1237 1051 1273 1074

SEQ 2025

315¢
406
465¢
516
$74
653
764
825
883
990

3700
426%
476
532
595+
668
8ps*
861#
968
1089

367
437
503
567
680
187
8%%

1093

744
986

$93
819
1986



MNBA DEC/Xi1 SYSTEM EXERCISER MODULE

XMNBAQG,P1Y

BITE s P204M0
BIT9 = 001000
BREAKS® 104407
BR1 202012R
BR2 209@13R
BTODS = 104421
CDATASS 104412
CONFIG @anoS6R
CONT!  @@0410R
CONT2  00@420R
CSRA 000100R
DATCKS® 1044118
DATERS® 104404
DIDINS ©00262R
DIDINV 900260R
DIEINS @8a266R
DIEINV @@0264R
DIR #0A244R
DIR1 ABA246R
DIt B00542R
pIte @01470R
DIt 801600R
0I12 001710R
pI13 @02020R
DI14 9021 30R
DI1S @92240R
D116 #P23%50R
DI1? 002422R
0I2 @2a620R
DI2e 002466R
D12} ee2532R
D122 202574R
0123 PB2664R
D124 @02740R
DI2s 993020R
DI26 @23164R
DI27 2033A2R
013 8@a710R
DI3le 003364R
DI3t 003454R
D132 004666R
DI33 9047%6R
D134 BAS042R
;3 &11 #05126R
DI36 208202R
0137 @05 304R
D14 931030R
D140 8015414R
DI4y 908636R
DIS 821140R
DI6 @91250R
[} ¢ 201360R

19-FEB=79 11119

2118
241
211
4490

567

as4

1668
1678
211
2118
1864
2694
2728
1964
2114
2119
2348
233
2364
2350
2254
983
226
303
442
463
484
505#
5264
547
S69%
57S

k38 3]
1.1

597

627

6284
634

647

678

7058
335
112

737
9294
937

952

966

978

1001
158
10258
10699
379+
ane
421

293
507
314
449
62%
ass
719

294
754
299+

T19%
718w
268
737»
3t
989

581

5929
6p2s
613¢

6409
6538
684

7188

944s
9868
971
983

MNBA DEC/X{)1 SYSTEM EXERCISER MODULE

XMNBA@, P14
DODINS ©9002%56R
DODINV @@n254R
DOR 900234R
DOR} 200236R
DO® #03564R
D01 036A2R
D010 P0447¢R
D011 @9453AR
D012 294570R
D02 A03660R
D03 203750R
D04 224070R
DOS #04200R
D06 804310R
D07 984420R
DVID1  80ae14F
ENDITS® 104413
ENDS s 104410
ERRTYP ©0@106R
EXITS s 104400
GETPAS® 104415
GWRUFss 104414
HRDCNT 02@044R
HRDER$S 194405
HRDPAS @00#8%0R
ICONT  @0@@)I6R
ICOUNT ©@0r040R
ICSR P00240R
ICSR{  #90242R
IDNUM  ©80122R
INIT 280030R
INPUT  00@520FR
INTR f80120R
MAP22sR 104416
MODNAM 220000R
MODSP  98@¢224R
MSGNs = 104403
MSGSS = 104402
M8Gs = 104401
M5G1 806030R
NULL = 80ap00

19=FEB=79 11119

231
230%
219
899+
1054
2204
753
759
LT
894
904
1748
791
814
835
8564
878
168#
211
241
201
2118
2110
2118
181¢
2114
451
588
184
954
1839
178
179
223+
404
474%
538
6n3#
645
728
988«
2248
2084
1754
270
207
2118
162¢
176
21114
2110
2114
941
211¢

5880

260
255
%8
902+
1069«
795#
756%

AE9
8994
9e9s

269
298

726

3

599
800
968

250
411%
475
5504
604+
654«
739+
1003+
570

299

209¢
94

1104
311
458
599

MACY11 30A(1952)

CROSS REFERENCE TABLE == USER SYMBOLS

486

315
461
626
878
738

1102
7564

732
7324
7384
7508
614
1001w

MACY11 3@A(1052)

1072

i
462
699
876
91e

133
750

655
1006

CROSS REFERENCE TABLE == USER SYMBOLS

910
909»
762%
911e
18764

748

328
472
609
809
980

299
412
487+
851
605
661%
740+
1630+
644n

328
472
609

923
9234
763
933
1087+

917

344
479
622

993

320
424+

5584
615¢
6744
T41%
1034

344
479
622

19=FEB«79% 11135 PAGE 28
1073

332 356 %7 3717
482 483 503 S04
700 170 171 787
996 997 1915 1016
T51#

663 676 688 689+
1031%  1@See 1076+  1085#
19«FEB=79 11335 PAGE 29
924«

779+« 780 793 796
948% 962+ 971# 9084
kLX) 367 374 388
493 Se0 S14 521
636 649 6%9 666
83e 844 (1 3] 86S
1812 1042 1059 1981
36t 362 369« 3le
428 432% 433 445+
495+ 496 5084 509
559 569+ 572 58y
616% 618 629 6304
685 690% 691 Tese
T46% 931# 938 946
1238 1051+ 1058 1072+
353 367 374 388
493 Soe 514 s21
636 649 639 666

378
524
788
1063

692

802+
1005+

382«
446
S164
5824
631¢
To6%
950
1074+

398
838
671

398
525
812
1064

110

84w

10254+

409
542
6680
886

383
453%
517
$84
632
Tare
960w
1877

409
542
680

399
545
813
1297

929+

8os
1028¢

416
556
696
896

3904
454
529+
592¢
641
To8s
964
1086

416
586
696

944+

L1TL
1A3S*

430
563
714
906

391
466%
530
S94%
642%
T20%
974#
1089

430
583
T14

8EQ 0026

420
$66
834

9s8#

SEG 0027

889«
1049

437
877
767
939

403+
467
5374

643%
721%
975+

437
377
767



MNBA DEC/Xt1 SYSTEM EXERCISER MODULE MACY11 30A(1052) 19-FEB=79 11135 PAGE 30

XMNBAB,P1L 19«FEB=79 11119 CROSS REFERENCE TABLE == USER SYMBOLS
184 (-1 809 823 830 844 851 868
954 968 980 993 1912 1042 1059 1001

OCSR #2632 30R 216¢# 246 272 786 757 817e 818 828+
859+ 869 8674 111 878e 882 892+ 893
947 961+ 973 976 984s  10A02¢

OCSR1 900232R 217 881w 89@ae 900w 912e

OPEN = 000000 163 169 170 171 172 189 19¢ 191
198 200 202 29) 205 206 227 211

OTOAS = 104420 211

PASCNT #00234R 1774

PIRQS = 0000R4 211 730 748 921

POPSP 3 095726 2118

POPSP2s 022626 2114

PRI BB60G3I4R 1124 11068

PRTY = 000000 2110

PRTYO » 200000 167 241

PRTY!1 ® A¢0Q40 211

PRTY2 = 000100 2110

PRTY) ® 600140 2118

PRTY4 = 700200 166 2118

PRTYS & A3n240 2110

PRTY6 » 000300Q 211¢

PRTY7T = 902340 211

PS = 177776 2118

PSW = 177776 211

PUSH = 905746 211

PUSH2 = 324646 2114

RANDS = 104417 211

RANNUM  @B@0@54R 1854

RESTRT ©00@283R6R 204 245 297

RES1 APBOSER 1874

RES2 Q20069R 1884

RSTRT  ©@@112R 274

SBADR  @@@1@2R 197+

SBR Aun25aR 227 302 396 3a? 323+ 324 137+ 340
945 959+« 1029+ 1033» 1875

SBR1 0002%2R 228 339

SOFCNT @0@Q42R 18024

SOFERS= 1024406 2114

SOFPAS ©P0046R 1828

SPOINT po0Q32R 1764

SPSIz = @goo4e 1 209

SRMINE @90270R 2374 243« 752

SR1 BO2B16R 1694 4

SR2 A00020R 1708

SR3 000022R 1718

SR4¢ @0A024R 172

START  @04300R 175 243y

STAT 000026R 1744

SVRY POAR62R 189+

SVRY 20006 4R 190

SVR2 P0@066R 191

SYR) B0AR72R 1924

SVR4 000972R 193¢

SVRS @0AA74R 1949

SVR6 A@B0T6R 1959

MNBA DEC/X11 SYSTEM EXERCISEF MODULE MACY11 30A(1852) 19-FEB=79 11135 PAGE 31

XMNBAG,P11 19~FEB=79 11119 CROSS REFERENCE TABLE == USER SYMBOLS
SYSCNT @00052R 184¢
TEMP @8M272R 238 320e 324 333 684% 686 689 708

998w 1084+ 1008 1007 1017 1926 1033 1835
1087 1099»

TEMPY 8ea274R 239 1047 1248+ 1054
TEMP2 800276R 240 245» 269 292+ 293 752
TRPOFD= 7003022 211
VECTOR 00@210R 168¢ 262
WASADR @00104R 1998
WDFR BOAL16R 2769
WDTO #9n114R 208
XFLAG AeB0PSR 1634
SBASE{ 000224R 212¢ 247
SVECT! @90226R 2134 237
+ ABS, @ope0Q eeq
006112 [

ERRORS DETECTED: @
DEFAULT GLOBALS GENERATED: o

XMNBAB, XMNBAQ/SOL/CRF 1 SYM=DDXCOM, XMNBAD
RUNSTIME: 2 4 ,5 SECONDS

RUN=TIME RATIO! {85/8w21,5

CORE USED: 7K (13 PAGES)

872
1093
826
993

192

3464

776+
1047

886
838«
913+

193

348¢

177
1065+

896
819
919«

194

348

7098
1871

906
846
925+

1958

613%

986
1078

SEQ @828
939
847
932+

196

930%

SEQ 0029

997
1076



-



MNAA DEC/X1{ SYSTEM EXKFRCISER MCDULE MACY11 3@A(1752) 19=FEB=79 11132 PAGE 2
19=FEB«79 11117

XMNAAQ P11}

1
2
3

«REM

IDENTIFICATION
FPODUCT CODE? AC=F416A=NC
PRODUCT NAME} CXMNAA® MNCAD (A/D) MODULE
PRODUCT DATE?: SEPTEMBRER 1978
MAINTATHER? DEC/X11 SUPPORT GROUP

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY RPPEAR IN THIS MANUAL,

THE SCFTWARE DESCRIBED IN THIS DOCUMENT Is FURNISHED TO THE
PURCHASER UNDER A LICENSE FOp USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (wITH INCLUSION OF DIGITALS
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL,

DIGITAL EQUIPMENT CORPORATIOM ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BRY DPIGITAL,

COPYRIGHT (C) 1979,1979 DIGITAL EQUIPMENT CORPORATION

SEQ vuel






MNAA DEC/X1{ SYSTEM EXERCISER MODULE MACY11 30A(1¢52) 19=FEB=79 11832 PAGE 3
19«FFB=79 113817

XMNARQ, P11

1,2

ABSTRACT

ME} I8 AN JOMOD THAT EXERCISES THE MNCAD (A/D) ANALOG MODULE, THIS
MODULE REQUIRES ONLY AN ANALOG GROUND ON CHANNEL ZERO IN ORDER TO
BE RUN, HOWEVER3 WITH SPECIAL SETUP, MORE OPTIONS CAN BE CHOSEN,
ONE OPTION I$§ THFE USE OF THE MNCKW (REAL TIME CLOCK) DEVICE,
THIS OPTION ALLOWS EXERCISING THE MNCAD ASYNCHRONOUSLY WITH THE
LsI=1t C(CPU, THAT IS, MNCAD CONVERSTCNS WILL BE STARTED AT RANDOM
TIMES TO RLLOW FOR MAXIMUM BUS NOISE DURING THE CONVERSION, IF
THIS OPTION 1S SELECTED, YOU MUST DESELECT MNC FROM A DEC/X11l
RUN AND ONLY ONE MNCAD (A/D) CAN BE RUN,

WITH NORMAL OPERATION, RMS NOISE AND PEAK NOISE AFE SAMPLED
ON CHANNEL ZERO AND COMPARED AGAINST A LIMIT, WITH THE SECOND
OPERATTON OPTION, MQRE CHANNELS MAY RE SPECIFIED TO RUN THE NOISE
TESTS ON, THE THIRD OPTION ALLOWS FOR SAMPLING OF ONE TO ALL THE
CHANNELS OF THE MNCAD, A CHECK Is MADE TO SEE THAT THE INPUT
VOLTAGE REMAINS STABLE WITHIN AM ALLOWED TOLERANCE, LOCATIONS
WITHIN THIS MODULE ARE PROVIDED TO CHANGE ANY LIMIT, OR TO FORCE
TYPEOUT OF ANY VALUE, UP TO FOUR MNCAD (A/D)’S CAN RE EXERCISED
WITH THIS MOCULE, WHEN SR1 RITS § OFR 2 ARE SET AND ADDITIONAL
MNCAD*S ARE ENABLED, THE SAME NUMBRER OF CHANNELS ON EACH MNCAD WILL BE
TESTEDP, IF SRl BIT @ Is SET, ONLY ONE MNCAD CAN BE BE TESTED,

REQUIREMENTS

HARDWARF: ONE MNCAD (RA/D)
ONE MNCKW (CLOCK) <OPTIQNAL>

STOKAGE: MNA REQUIRESS
DECIMAL WORDS: 901
OCTAL WORDS1 1605
OCTAL RYTESs 3412

PASS DEFINITION

ONE PASS OF THE MNA MODULE CONSISTS OF GENERATING B8244(DECIMAL)
INTERRUPTS (CONVERSIONS),

EXECUTION TIME

ONE PASS OF THE MNA MODULE PUNNING ALONE WITH SR! = @, 1| OR 2, WILL
TAKE APPROXIMATELY ONE MINUTE, THE TIME FOR A PASS WITH SRi{ = 4 WILL
DEPEND UPON THE NUMBER OF CHANNELS SPECIFIED IN LOCATION "NLSTCH",

SEQ 0002



MNAA DEC/X11 SYSTEM

EXERCISER MODULE MACY11 3@A(1052) 19-FEB=79 11332

XMNAAG P11} 19«FER=79 11317

5.6

CONFIGURATION REQUIREMENTS

DEFAULT PARAMETERS!

DEVADR: 171029, YECTOR: 408, RR1s 4
DEVCNT: 1§, SRi: @

REQUIRED PARAMETFRS:

NONE IF SRi=@

IF SR1 RITS ©, 1 OR 2 = | THEN SEE OPERATION OPTIONS
1F SRt BRIT & 18 SET, ONLY { MNCAD wILL BE TESTED,

DEVICE/OPTION SETUP

AY ANALOG GROUND MUST BE PUT ON CH, @
(BY SET CHA FRONT PANEL SWITCH TO "TEST"),

SR1 RIT#=1 USE THE MNCKW OPTION FOR A TO D STARTS

PAGE 4

(THE MNCKW <MNC> MODULE MUST BE DESELECTED)

SFR{ BITi=! ALL CHANNELS SPECIFIED MUST HAVE
AN ANALOG GROUND,

SR1 BIT2=] SELECT ADDITIONAL CHANNELS FOR NOISE TESTING,

SEQ 00903



MNAA DEC/X11 SYSTEM EXFRCISER MCDULE MACY11 3@A(1052) 19=FEB=79 11132 PAGE §
19=~FEB=79 11317

XMNAAG, P11

MODULE OPERATION

1.
2.
3.

(START) (RESTRT) INITLIZE POINTERS AND TYPE=QUT VALUES,
(LOOP) RIT EXERCISE CSR

(ADPMS1) PREFORM RMS NOISE CHECK ON SPECIFIED CHANNEL,

wF FIRST USE SAR TO FIND THE DAC VALUE THAT PRODUCES A 16/B4
SPLIT FOR THE LEFT ROUNDARY OF NOISE, THEN WE USE SAR TO
FIND THE DAC VALUE THAT PRODUCES A 84/16 SPLIT FOR THE RIGHT
VALUE, WE THFN SUBTRACT THE TWO DAC VALUES AND WE HAVE A
VALUE FOR THE 68% AREA OF NOISE (RMS), IT IS THEN COMARED
AGAINST THE ALLOWED LIMIT TO SEE IF EXCESSIVE VOISE IS ON THE
CHANNEL,

(ADPK1) PREFORM PEAK NOISE CHECK ON SPECIFIED CHANNEL,

WF FIPST USE SAR TO FIND THE DAC VALUE THAT PRODUCES A ,6%
SPLIT FOR THE LEFT BOUNDARY OF NOISE, THEN WE USE SAR TO
FIND THE DAC VALUE THAT PRODUCES A ,6% SPLIT FOR THE RIGHT
ROUNDARY, WE THEN SUBTRACT THE TWO DAC VALUES AND WE HAVE A
VALUE OF 98% ARFA OF NOISE (PFAK), IT IS THEN COMPARED
AGAINST THE ALLOWED LIMIT TO SEF IF FXCESSIVE NOISE IS ON THE
CHANNEL,

IF MULTIPLE CHANNELS ARE SELECTER FOR NOISE TESTING TEST NEXT
CHANNEL, IF SINGULAR RETEST CHAN, 9,

IF MULTI=CHANNEL SAMPLING IS SELECTED, TAKE SAMPLES ON EACH
CHANNEL SPECIFIED, AND COMpARF THE AVERAGE OF THE SAMPLES
AGAINST THE OLD AVERAGE FOR THE CHANKNEL, IF THE DIFFERENCE
I8 GREATER THAN THE TOLERANCE, REPORT THE DATA ON THAT
CHANNEL,

REPORT END PASS IF LAST UNIT, BRANCH TO "LOOP" IF MORE UNITS,

(SAP) SAR Is R SUCCESSIVE APPROXIMATION ROUTINE, IT IS USED
TO FIND A DAC VALUE THAT PRODUCES A DESIRED SPLIT, IT DOES
THIS BY TRYING A DAC VALUE AND TAKING 512 CONVERSIONS ON THE
A/D., 1F THE AMOUNT OF THE SAMPLES IS LOWER THEN SPECIFIED IT
INCPFASES THE DAC VALUE, IF THE AMOUNT OF SAMPLES IS HIGHER
THEN SPECIFIED, 17T DECREASES THE DAC VALUE, IF THE END DAC
VALUE 1S EITHER @#® OR 377 WE HAVE A "WARPAROUND" ERROR,
THIS OCCURS WHEM WE ARE UNABLE TC ADJUST THE DAC TO PRODUCE A
NESIRED sPLIT, AND INDICATES EXCFSSIVE NOISE ON A CHANNEL,

(PANDY) THIS Is A RANDOM NUMBER GENERATOR, IF THE MNCKW
CLOCK OpTION IS SELECTED WE GFT THF NUMBER THAT WE PUT INTO
THE CLOCK PRESET REGISTER FROM THIS ROUTINE,

SEQ 0004
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XMNARO, P11} 19«FEB«79 11117

8,0

OPERATION OPTIONS

MACY11 30A(1052) 19-FEB=79 11332 PAGE 6

1., VALID SR1 VALUES

SRi BIT
2

L

ENABLE/DISABLE FUNCTION

a
1

INHIBIT USE OF MNCKW OPTION,

ENABLE USE OF MNCKW OPTION, NOTE1 IF
ENABLED, YOU MUST DESELECT "MNC" FROM
DEC/X11 RUN AND ONLY 1 MNCAD WILL BE RUN,

INHIBIT SAMPLING ADDITIONAL CHANNELS
FOR STABLE INPUT,

ENABLE SAMPLING CHANNEL ZERO THROUGH
CHANNEL SPECIFIED BY CLSTCH FOR STABLE
INPUT (+=) TOLERANCE SPECIFIED BY OFFALL
USE CHANNEL ZERO ONLY FOR NOISE TESTING,

USE CHANNEL ZERO THROUGH THE CHANNEL
SPECIFIED IN NLSTCH FOR NOISE TESTING,

2, THE FOLLOWING ARE LOCATIONS WITHIN THIS MODULE THAT ENABLE
THE USER TO CHANGE LIMITS AND SPFCIFY CHANNELS,

LOCATION

ARMLIM

APKLIM

CLSTCH

OFFALL

NLSTCH

FUNCTION

SPECIFIES MAXIMUM LIMIT FOR RMS NOISE, MAY

BE CHANGED TO ZERO TO FORCE TYPEQUT OF RMS
NOISE ON A CHANNEL RUNNING 1IN A SYSTEM
ENVIRONMENT,

SPECIFIES MAXIMUM LIMIT FOR PEAK NOISE, MAY

IF

IF

IF

BE CHANGED TO ZERO TO FORCE TYPEOUT OF PEAK
NOISE ON A CHANNEL RUNNING IN A SYSTEM
ENVIRONMENT,

SRl BITi=i, USED TO SPECIFY END CHANNEL
FOR SAMPLING STABLE INPUT,

SRY BITi=1, USED TO SPECIFY TOLFRANCE OF
STABLE CHANNEL, PRESET BY MODULE TO
"poeeaz",

SRl BIT231, USED TO SPECIFY LAST CHANNEL
FOR NOISE TESTING,

SEQ @005



MNAA DEC/X11 SYSTEM EXERCISER MODULE MACY11 3@A(1052) 19=-FEB=79 11332 PAGE 7
XMNAAO,P11 19«FEB=79 11317

NONeSTANDARD PRINTOUTS

1.

2,

IF A CHANNEL HAS EXCESSIVE RMS NOISE, IT REPORTS IT 1IN AN

FERROR CALL AND A MSGN CALL:
(EXAMPLE)

MNCAD (A/D) UNIT 4@ ON CHAN @0
R/D RMS NOISE = #,52 LSB (LIMIT = ,20 LSB)

IF A CHANNEL HAS EXCESSIVE PEAK NOISE, IT REPORTS IT 1IN AN
ERROR CALL AND A MSGN CALLS

(FXAMPLE)

MNCAD (A/D) UNIT #@ ON CHAN 0@
A/D PEAK NOISE = 2,57 LSB (LIMIT = 2,00 LSB)

1F THERFE IS AN EXCESSIVE AMOUNT OF NOISE SO THAT THE DAC
CANNOT BRF ADJUSTED, IT REPORTS IT IN AN ERROR CALL AND A MSGN
CALL

(EXAMPLE)

MNCAD (A/D) UNIT %0
A/D PEAK WRAPARQUND ERROR ON CHAN 2¢

IF A CHANNEL 1S FOUND TO BE UNSTABLE 1IN STABLE INPUT
SAMPLFING, IT REPORTS IT IN A MSGN CALL!

(EXAMPLE)

A/D ERROR ON CHAN 143 OLD VALUE = 4066 NEW VALUE = 4000
!

SEQ 00e6






MNAA DEC/X11 SYSTFM EXFRCISER MODULE MACY1] 3CA(1052) 19«FFRe79 11332 PAGE 8
XMNARP, P11 19=FFFRe79 11117 SEQ @ee7

JTITLE MNAR DEC/X11 SYSTEM EXERCISFR MODULF

H DCXCOM  VERSION 6 23=MAY=TR
LLIST RIN
H i."&...’."".".'l'I!IiOQ.‘GI."!'i.’i"&‘."l".'.’ﬂ.&0..00!"'&'6..
PR REGINg
AGAAR’ 147115  ¢4a501 A40 MODNAMI ,ASCII /“NAR / yMODULE NAME,
PERes e XFLAGt LBYTE OFEN $USED TO KEEP TRACK OF WRUFF USAGE
BRAnE6’ 171000 ADOKS 171082+0 71ST DEVICE RDDR.
BRAR1AY BAR4an VECTOR: 4¢@+0 $18T DEVICE VECTOR,
f0An12° e RR{3: JBYTE PRTY6+0 $18T BR LEVEL,
“ean13e oo RR23 LBYTE PLUTYR+0 32ND RR LEVEL,
QA1 4’ weedet DVID1E A4l $DEVICE INDICATOR 1,
2URL16° VRERRE SR OPEN, $SWITCH REGISTER 1§
BAGA207 BrAARD SR2¢ OPEN $1SWITCH REGISTFR 2
fAgia22° AanvRae SR33 OPEN 1SWITCH REGISTER 3
WaRa24* (0M0R9 SR41 OPEN 1SWITCH REGISTER 4
:i'*’iil..iili.Q.llll"l.'!l.I'G‘ilb..".'&’lili!‘hl.iill..&.lll...dl.'
PYan26° 14peaa STATY 140000 1STATUS WORD,
2930327 »ee274° INTTS START 1“ODULE START ADDR,
AN’ AR224° SPOINT: MODSP $MORBULE STACK POINTER,
902134 dvpenr PASCNT: @ $PASS COUNTER,
GIIU36° KHePOAs ICONT: & 3s OF ITERATIOMS PER PASS=S
23vR40° PAR0ReR ICOUNT: @ 1LOC TO COUNT ITERATIONS
PeRada2’ “Mvaves SQFCNT: @ JL,OC TO SAVE TOTAL SOFT ERRORS
QUeE44° acQRee HRDCNTt @ JLOC TO SAVE TOTAL HARD ERRORS
@00a86° n0rgRR SOFPASt @ 1LOC TO SAVE SOFT ERRORS PER PASS
SARRBE* VARG HRDPAS! @ $1LOC TO SAVE HARD ERRCORS PER PASS
QUUeS2’ 2unene SYSCKT: n 14 OF S5YS ERRORS ACCUMULATED
AARCR54° B0A0RY RANNUME @ $HOLDS RANDOM & WHEN RAND MACRO IS CALLED
@agaase’ CONFIGE JRESERVED FOP MONITOR USE
AVE56* PRPAIR0 PESIS ” $RESERVED FOR MOKITOR USE
BeV060° *eaace RES21 @ tPESERVED FOR MORITOR USE
P3R062° VPORRA SVR2¢ OPEN $LOC TO SAVE R@,
APABKE? HIRIR SVR1: CPEN :LOC TO SAVE Ry,
BE066° AIARAE SVRZ: OPEN 11.0C TO SAVE R2,
QARQYTE’ vARAAR §VR3g OPEN 3LOC TO SAVE R3,
260072 A0R00Q SVR41 CPEN 1LOC TO SAVE R4,
AYRRTE AeRaRn SVRS3 OPEN 3LOC TO SAVE RS,
PQA276° PRPRAQ SVR6? OFEN tLOC TO SAVE RS,
aaniaa’ (paea CSRAg OPEN 1ADDR OF CURRENT CSR,
avaiez” SBADR1 1ADDR OF GOOD DATA., OR
Aaa122° epangy ACSRy OPEN JCONTENTS OF CSFR,
(LB X e WASAPRY 1ADDR OF BAC DATA, OR
d0a184° 20PN ASTATs OPEN $STATUS REG CONTENTS,
P0R106° ERRTYP? ITYPE OF ERROR
BaR196° ARPAAC ASBY OPEN 1EXPECTED DATA,
BAR110° 02R00R AWAS OPEN $ACTUAL DATA,
AR@112° ORA274° PSTRT; PESTRT yRPESTART ADDRESS AFTER END OF PASS
fde114° avaeen wDTOS OPEN JwWORDS TO MEMORY PFR ITERATION
QAR116° FARARR WDFR} CPEN JWORDS FROM VMEMORY PER ITFRATION
R0r120° APRAGRN INTRt OFEN 3¢ OF INTFRRUPTS PEFR ITERATION
QAN122° ooy IDNUM: @ $MODULF IDENTIFICATION NUMBER=@
200224° MODSPy

L Y T T R R T L AL L L S e A At a i dd i

333
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XMNAAQG,P11 19=FFB=79 11117 SEQ 2028
334 ;#OPTIONAL USER SUPPLIED VALUES
335 wee224° anagee CLSTCHI ,wWORD o $"SER SUPPLIED LAST SAMFLED CH
336 @ea226° evoave2 OFFALL! ,wORD 2 $USEFR SUPPLIED TOLERANCE FOR SAMPLE
337 QAAR23¢° 2R0RRR NLSTCH: ,WORD 4 tUSER SUPPLIED LAST NOISE CH,
338 002232° a03262 ARMLIM: 59, JRMS KOISE LIMIT
339 @¢m234° vdrd)e RPKLIM: 200, sA/D PEAX NOISE LIMIT,
340 e
341 t#REGISTER AND VECTOR ADCURESS
342 e
343 @ww236° 171¢0e ADSR1t +«*0ORD 171eee 1A/D CSR ADDRESS
344 0QUG240° DAC:
345 ¢uw242’ 171002 ADBR? +%ORD 171202 $NAC (WRITE ONLY) AND BUFFER REG (READ ONLY)
34
347 ; THE FOLLOWING ARE CLOCK ADDRESSES IF A MNCKW EXISTS,
348
349 A@a242° 171020 ASPt +WORD 171020 JCLOCK A CSR,
;50 WO244° 171922 ABRS «WORD 171022 JICLOCK A PRESET BUFFER,
st
352 s
353 t1#FLAGS, COUNTERS AMD OTHFR REGISTERS
354 e
388
356 Q0P246° WORORA WHO¢ +WOPD ] +?¥RMS NOISE, |®=PEAK NOISE
357 ARa50° Avaded INTFLG: ,WORD @ JUSED IN LOGIC TEST TO INDICATE AN A/D INTR,
358 0PA252° nupReR FRED3 LWORD @ JUSED TO HOLD CURRENT DAC VALUE,
359 6e02%4° 0a0aeQ EDGE? +WORD a $HOLD CURRENT EDGE VALUE,
360 Q0E256° “vadan TMP g . WORD [ JTEMP WORKING AREA,
361 @00260° 40AAQ0R ARMX 1 «WORD 4 JUSED TO HOLD RMS NOISE VALUE,
362 @2n262° vvrene APKX1t « WORD [4 yUSED TO HOLD A/D PEAK NOISE VALUE,
363 AYN264° BINBR0 NCCH1 LWORD @ JCURRENT NOISE CHAN,
364 ©Q00266° VPAR0Q CCHe »WORD a JCURRENT SAMPLE CHAN,
365 Q0P270° evsoel TEMPS BITQ SCURRENT UNIT BIT

366 A00272° (AG40R VECTADt 420 1A/D VECTOR
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367
368
369
370
374
372
373
374
375
376
n
378
379
3se
384
382
383
394
385
186
387
388
389
39¢
39¢
392
393
394
395
396
397
398
399
409
401
402
403
404
405
406
407
408
409
410
411
412
413
414
445

900274°
#PA274°

002274
000302°
A00306°
#00312°
#ORI16°
200322°
760330°

f28334°
93A342°

sPN344°
200352°
200360°

200366°
f00374°

020376°
/00404°

204412°

PoR420°
900424
7006426°
@00430°
noe432’
Aong34°
?00436°
o0ends42’

12767
n16700
n10067
n62700
10067
“16767
008067

1044214
702608°

116767
116767
116767

104421
n02600°

116767
116767
116767

w6700
705001
706200
201402
95221
000774
0627011
110167

19«FEB=79 11317

@nenal
177800
177724
A000n2
177716
177462
177730

000000 °

702232
?02225%
002220

anoaea’

AB220@
222173
aR2166

177644

00760
7n2442

177766

177742

200232’

702451
#p2445
on2440

200234°

ae2431
202425

an2420

MNAA DEC/Xt1 SYSTEM EXERCISER MODULE

XMNAROQ,P1Y

416
417
418
419
42¢
421
422
423
424
425
426
427
428
429
430
434
432
433
434
435
436
437
438
439
449
441
442
443
444
445
446
447
448
449
45¢
451
452
453
454
455
456
457
458
459
469
461
462
463

A0A446°

aen4s2”
20048%2°
3004567
00a462°
aendvn’

aong72°

f00476°
*p05n2°
anesie’

A0es16°
e0A522°

A00526°
#0as532°
200534 °
0e0542°
ens5e”

990554 "
900562°
N06566°
000572

#00a576°
f00602°

005777

104407
104407
732767
701422

2v8777

205067
/12117
a12117

104427
104427

res767
”N1024
f16767
2171767
0os5e17

104405
104410
005077
208777

©nos5267
[PLILS)

19«FFB=79 11117

177564

erpena
naaene’
peooel

177844

177546
20566
waeten

200000 °
20eean’
177516
177476
171470
177462
(LIl
[LL LI
177444

177442
177446

177326

177562
177520

177336
177332

200600

MACY1] 30A(1852) 19=FEB=79 11132 PAGF 190

SEQ 9¥0v9

1

s #STARTeUP AND INITILIZE SECTION

R4

RESTRTS
STARTH
LOOPLt MOV #1,TEMP $LOAD UNIT BIT

MOV ADDR,RO 3GET BASE ADDR OF A/D,

MOV PV, ADSR tFIX A/D CSR ADDR,

ADD *#2,RO JBUFFER REGSCSR+2,

MOV R¢, ADBR JFIX BUFFER REG ADDR,

YOV VFCTOR) VECTAD $LOAD VECTOR VALUE

CLR NCCH JCLEAR 18T CHAN, FOR NOISE,

JHERRFRERARDRBUBEROSY -* * HERBEE
JCONVERT ARMLIM TO ASCII AND
$STORE AT DECIM

RTODS$,BEGIN,ARMLIM,DECIM

|'.lill..O!G.DI..'.G'Q'.GO.GO.'!Qiﬁlli.ﬂ&&.."i0'.".!‘.'06‘.&“

MGVB DFCIM+2,P7 JNOW WE WILL PUT IT

MOVB DFCIM+3,PT+2 JINTO THE ASCII

MOVE DECIM+4,PT7+3 $MESSAGE THAT WE TYPE OUT,

(X2 2222222222224 N HBRERSN
$CONVERT APKLIM TO ASCII AND
3JSTORE AT DECIM

RTODS,BEGIN,RPKLIM,DECIM

MOVE DECIM+2,PB JNOW WE WILL PUT IT

MOVB DECIM+3,p8+2 $INTO THE ASCII MEBSAGE

MOVB DECIM+4,P8+3 $THAT WE TYPE OUT,

s LOOP TO HERE IF “ULTIPLE MNCAD’S

: FIX THE UNIT # FOR TKE ERROR TYPEOUT

Looes MOV TEMP,RQ JGET CURRENT UNIT
CLR R1 TINIT VALUE

18¢ ASR Re $MOVE IT

BEQ 28 AR IF LAST

INC Ry JUPDATE COUNT

BR 18

283 ADD #60,RY sMAKE ASCII VALUE
MOVB R1,P18U $1SAVE IN MESSAGE
MACY11 3AA(IAS52) 19«FEBe79 §1132 PAGE 11
SEQ @01@

10G1t

10G21

10G3y

182

154

s #LOGIC TEST #1

s#IN THIS TEST WE WILL SFE IF THE A/D RESPONDS TO ITS
+#ADDR, IF NOT, A DEC/X13 "8YS ERROR,,," WILL OCCUR
1

TST RADSR tADDRESS THE A/D
T
t#LOGIC TEST #2

t#IN THIS TEST WE WILL SEE IF THE CLOCK RESPONDS TO ITS ADDR, ONLY
s#IF THE CLOCK OPTION IS SELECTED BY SR{,

BREAKS ,BEGIN ) TEMPORARY RETURN TO MONITOReess
BREAKS,BEGIN JTHEN CONTIMUE AT NEXT INSTRUCTION,
BIT $8IT2,SR1 118 CLOCK OPTION SELECTED?

BEQ L0G3 $BR IF NOT TO NEXT TEST,

TST @ASR 1CLOCK WAS SELECTED, WILL IT RESPOND?

1.
s #LOGIC TFST #3
¢#IN THIS TEST WE WILL SEE IF THE A/D WILL INTERRUPT,

11

CLR INTFLG JCLEAR A/D DID INTR, FLAG,

MOV #18,8VECTAD 1SET UP VECTOR ADDR,

MOV #1P1,RADSR $START A CONVERSION, SHOULD INTERRUPT,
1 REFORE BREAK TIME IS OVER,

BREAKS,BEGIN tTEMPORARY RETURN TO MONITORqa4e

BREAKS REGIN $THEN CONTINUE AT NEXT INSTRUCTION,

8T INTFLG JDID THE A/D INTERRUPT?

BNE LOG4 11F 80, NEXT TEST

MoV ADSR,CSRA JSET ADDR, OF AD CSR FOR ERROF TYPEOUT,

MOV RADSR,ACSR SRECORD CONTENTS OF CSR.

CLR AADSR 3STOP A/D

THENRBRBBSBUB SRR RB R RS SR AR R DT I RBBRRCR R R R R RFR R F R R AR R AP BHEER RSN

HRDEP§,BEGIN,NULL $A/D FAILED TO INTERRUPT

RS 2T YY) [I223 e *

END$,BEGIN tDROP MODULE ON TH1S FAILURE

s#A/D SROULD INTR, TO HERE,

CLR @ADSR 1STOP A/D,

TST RADBR t1CLEAR CSR BIT@7,

INC InTFLG JINDICATE THAT IT DID INTR,

RT1 TEXIT INTR,
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464

465

466

467

468

469

470 M006r4’ 32767  auvecal 177204
471 AuaR12° 1446

472

473 0¢n614’ 012777 177777 1717422
474 000622° ©12777 0Aar4n 177406
475 @ere3v’ V12777 fuenll 177404
476 P63’ HASERW

4717

478 000640

479 AOR64A° 104407 OpeRen’

482 ANR6447 108407 LUeran’

481  ¥EA6S0° 1¢57TT 177366

482 VAn654° 1042

483 9areSe’ 1¥5200

484 220660 0V1367

485 0932662°

486  vP662° 17767 177354 177214
487 apveTA’ aUS@ATT 177346

488

4R9 MAR6T74° 108777 (77336

499 AuATAR’ 10¢41)

491

492 eea7e2’ ¢16767 177330 177179
493 ©eaT10’ 017767 177322 177164
494

495 #ea716° 104475 ALARRR” AGRAAR
496

497

498

499

Sae

S50t

542 A0AT24° 14441n  QaeRen’

MNAA DEC/Xi1 SYSTEM EXERCISER MODULE

XMNARG,P1)

19=FFRe?79 111217

Sa3

54

525

506

5a7

548 9pa73e’

509 AAAT30° 104407 Br00N

510 ©9A0734° 104407  Aecepn’

S11 pPertsc’ aesIT7T 177274

512 reeT44° 012777 2010147 t77320
513 eaa752° ¢12777  @¢r1es 177256
514 ¢00T6u° 124400 CuAGEA’

515 QeaT64* @@5777 177254

516

517

S1B  0ANTTe’ VA1414

519 ©v¥r772° 16767 177240 177100
520 @0140¢° 017767 177232 177474
521

522 @U1U06° 104405 ACCRAN’ AReRAR
523

524

525

526 @e1e14d”’

527

528 QU1314° ¢0AURd  Aeepap’ aenT64°
529

$39

531

532

533

534

53%

536 @a1322° 12777 en1rT74* 177242
$37 9Q01032° 12777 aanse5 177200
5§38 A01236° 124400 BCAPRC*

$39  G¢1427 022777 @wTT777 17717
540 “eiasSa’ 241414

541 Q21052¢ ¢1s767 177162 177220
542 w1062’ 017767 177152 177014
543

544 G01066° 104405  ACrnnR’ AveRRe
545

S4¢6

547 @31474°

548

549 SR1074° CURLR4  ACARAR’ ar1ed’

554

LOG4s  BIT *R1TQ, SR
REQ LNGS
MOV $#177777,0ABR
rov #RITS,AADSR
MOV %11,RASK
CLR RO

184
BFEAKS,BEGIN
BREAKS ,REGIN
TSTB 2LSR
BMI 23
THCR Ré
BNE 18

281
MOV 2ASP,ASTAT
CLR QLSR
TSTR BADSR
RMT LCGS
MOy AT SPsCSFRA
roy PADSR,ACSP

MACY11 3PA(1052)

s#LOGIC THST #4

;#THIS TERT WILL ONLY BE DONE IF THE CLOCK OPTION 1S

11332 PAGE 12

SELECTED

s#IN THIS TEST WE WILL SFE IF THE OVERFLOW OF CLOCK 1 WILL
t#TRIGGER A CONVERSION IN THE A/D

e

HPDEFS.PFGIN,NULL
L R T e T L L X L

ENDS,BFGI

e
$#LOGIC TFST #5

s#IN THIS TEST WE CRECK THAT WHEN CHANMEL @ IS CONVERTED
MAINTENANCE BIT SET THF RESULT IS @

19=FER=79

118 THE CLOCK
$IF NOT, GOTO

$PRESET CLOCK
1SET OVERFLOW
$START CLOCK,

OPTION SFLECTED?
NEXT TEST.

FOR ALL ONES,
ENABLE IN A/D,
{MHZ, GO,

3SET FOR DELAY LOOP,

$ TEMPORARY RETURN TO MONITOR, e

$THEN CONTINUE AT NEXT INSTRUCTION,

118 THE CLOCK

OVERFLOw SET?

$YES-EXIT LOOP,
$N0,18 DELAY EXCEEDED?
1NO=CONTINUE DELRY,

sPECORD CONTENTS OF CLOCK CSR,.
$CLEAR THE CLOCK,

318 DONE FLAG SET?
$1F YES NEXT TEST.

$IF NOT, ERROR

tRECORD A/D CSR ADDR,
$RECORD CONTENTS OF A/D CSR,
T I Ty e R AR YRR 2T L T2 2 3l Sebbebinioduinbaindtainiubedshtotniaidobiiniiid

sCLOCK OVERFLOW FAILED TO TRIGGER A/D CONVERSION

3FOR THIS ERROR YOU MIGHT CHECK

* SEREBRBBERREN

$TO SEE IF A OVERFLOW 18 WIRED TO

$R/D INPUT,

sCROP TH1s MODULE « FATAL ERROR,

SEQG 0attl

JCANST CONTINUE IF OVERFLOW DOESN’T TRIGGER THE CONVERSI

113832 PAGE 13

$TEMPORARY RETURK TO MONITORsess

JTHEN CONTINUE AT NEXT INSTRUCTION,
tFALSE READ OF A/D BUFFER
1SET UP INTERRUPT VECTOK

$START A/D WITH MAINTENANCE SET
JEXIT TO MONITOR,

$TEST FOR ALL @’S RESULT

$NOTE?S

INTERRUPT SERVICF WILL

JREGIN USING HERE AFTER A PIRQ,
31IF RESULT IS ALL ©°'S,

1RECORD A/D CSR ADDRESS

GOTC WEXT TEST

tRECORD CONTENTS OF A/D CSR

TRy R S I AR R A R AR AR A XL AR R AR L L L L LSS Sttt bbbttt

¢FAILED TO GFT ALL ¢°S RESULT FRO® CONVERSION

RN RE BB A RSB BB R AP S UB BN BB P S UER RGBSR F SR B RERCS R BB RSB RRE R RN

JeWITH THF

LOG51:
RREAKS ,RECIN
BREAKS,RERIN
8T RADRR
MOV 428,@VECTAD
MOV 4125,8ADSF
EXITs,BEGIN

183 TST RaDBER
BEG LOGE
MOV PrSRsCSFA
MOV BADSR,ACSR
HRDER$,RFEGIN,NULL
s#A/D INTFRRUPTS TO HERE

251

P T T T T L L e L D e L L L L Ll

PIRQS,PEGIN, 1S

jemenccsscnsresnvessssunusnen

e
s#LOGIC TEST %6

;#IN THIS TEST WE CHECKX THAT WHEN CHANNEL 1 1§ CONVEPRTED

+ QUEUE UP TO CONTINUE AT

s#WITH THE MAINTENANCE BIT SET THE RESULT IS 7777

18 AND RTI

10G61 Moy

*28,@VECTAD

MOV 1505, ADSR
EXIT$,REGTN

181 cMP #7777,QADBR
REQ LNG?
»ov ATSR,CSRA
Moy @ADSR,ACSR

3SET UP INTERRUPT VECTOR
$START A/D WITH MAINTENANCE SET
JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
$TEST FOR ALL 1°S RESULT
$IF RESULT 15 ALL 1°S,

JRECORD A/D CSR ADDRESS

GCTO NEXT TEST

JRECORD CONTENTS OF A/D CSR

281

Ty L T e R R e a iR led s

HRDERS,RECIN,NULL

gFAILED TO GET ALL 1*S RESULT FROM CONVERSION

PR Yy e Y Y Y e e e e e L g
s#A/D INTFRRUPTS TO KERE

P L T e T
3 QUEUE UP TO CONTINUE AT 1$ AN RTI

PIRQS,BFGIN, 18

SEQ @vi2

MODULE WAIT FOR INTERRUPT,
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51
552
553
5§54
555
556
557
58
559
560
561
562
563
564
56%
566
567
568
569
570
SN
572
573
574
5758
576
577
878
79
58@
8§81
582
583
584
585
586
587
588
589
$9¢
59%
592
593
594
598
596
597
$98
599
690
61

#91102°
001102°
fa1106°
we1112°
@e1120°
201124°
001130°
201134°

¥01142°
001146°
#011%0°
f011%6°
901162°
ep117a°
fE1176°
sa1202°
9¥81202°

861206°
g01210°

001212°
212147
201216
001220°
#01222°
#01226°
no1230°

201234
#81240°
001246°
4012%90°
001256°
00126@°

991262°

201262°

104407
144407
212777
205777
"e5077
705067
#12117

012700
[LEYL3
716767
"0n367
252767
»16717
144400

067701

enszen
1008767

206201
206221
006201
205501
216702
606302
»10162

205267
2261767
223735
726767
203731
700403

"00004

19=FEB=79 11117

MACY11 30A(1052)

12
1 #LOGIC

19=FEB=79

TEST #7

11132

PAGE 14
SEQ

s#IN THIS TEST WE WILL SAMPLE ALL CHANNELS SELECTED
1#FOR TEST AND STORE AWAY THEIR RESULTS,

L0671
e02000° RRERKS,REGIN JTEMPORARY RETURN TO MONITORsyens
[l RREAKS,BEGIN $THEN CONTINUE AT NEXT INSTRUCTION,
208200 177120 MOV #200,RADBR $LOAD CORRECTION DAC
177114 TST ARDBR tFALSE READ OF A/D BUFFER,
177106 CLR RaDSR JCLEAR A/D’S CSR
177132 CLR CCH $START ON CH, @,
201262° 177130 MOV #48,RVECTAD $SET UP INTR, VECTOR,
1771770 188 MOV #e8,,R0Q t1SET TO DO 8 CONVERSIONS,
CLR Rt JRY1 WILL CONTAIN SUM OF CONVERSIONS,
177112 177100 MOV CCH, TMP $GET CH, NUMBER,
117¢74 SWAB TP JPUT IN CORRECT CSR POSITION,
Aoa1as 177066 BIS $RIT6IBITE,TMP JADD INTR, ENABLE AND GO,
177062 177048 2§ MOV TvP,@ADSR ISTART A/D,
a0RN00°* EXITS,REGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
381
177032 ADD PADBR,R1{ 38UM THIS RESULT,
JNOTE INTR SERVICE WILL
JREING USE HERE AFTER A PIRQ
INC RE $DOME B CONVERSIONS?
BMI 28 JNO = DO ANOTHER ONE,
ASR Ry $1NOW WE MUST
ASR P1 JCALCULATE THE AVERAGE
ASR R1 JOF THE SAMPLES THAT
aRc L3 JwE JUST TOOK,
177049 MOV CCH,R2 tPICK UP CH, NUMBER,
ASL Rr2 $USE IT AS AN OFFSET.
2r3162° »oy R1,RECSAM(2) $STORE THIS AVERAGE,
177026 INC CCH JUPDATE CH, NUMBER,
177022 176762 cmp CCH/NLSTCH JDONE ALL NOJISE CHANNELS?
BLE 18 JNO=DO NEXT ONE,
1772412 176746 cHP CCH,CLSTCH 1DONE ALL STABLE CHS?
BLE 18 JNO =DO NEXT ONE,
BR REST® t1YES*GOTO NOISE TESTS,
s#A/D INTERPUPTS TO HERE
481

eneeoe’ aei202°

T L L i Ottt daiid

PIRQS,BEGIN, 38

§ GUEUE UP TO CONTINUE AT 38 AND RTI

P T T T e L L T

MNAA DEC/X11 SYSTEM EXERCISER MODULE MACY!11 3GA(1052) 19~FEBe79 11332 PAGE 15

XMNARQ,P1] 19«FEB=79 11117 SEQ
602 A01270° aa%077 176742 RESTAt CLR BADSR $CLEAR A/D°’S CSR,
603 @01274° 216700 176772 MOV VFCTAD,R® $SET VECTOR AND PSW
604 0V1380° A12720 002262° MOV RWAINT, (RO)+ s LOAD INTR, ADDR, INTO VECTOR ADDR,
625 0v1304° 116710 176502 MOVB RE1, (R®) $LOAD PRIORITY
606 ©01310° A0SA8T 176750 NCCH JINIT THE CHANNEL »
6a7 sCALCULATE A/D RMS NOISE USING VERNIER DAC,
628
669 ©81314° 012708 AvReST ADRMS{3 MOV #431,,R0 JRO & 84,13% OF 512 CONVERSIOMS
610 @81328° 716767 1767428 176730 MOV NCCH,TMP $1GET THE CHAN #
611 781326° AuAdeT 176724 SWAB TP 1PUT IN PROPER CSR POSITION,
612 ©21332° 052767 oveien 176716 BIS $100,THP $ADD INTR, ENABLE,
613 ©21340° A16701 17672¢ MOV NCCH,R1 1PICK UP CH, NUMBER,
614 ©0@1344° ov6lol ASL Rr1 $FORM AN OFFBET,
615 ©91346° 016167 ©03162° 176780 MoV RECSAM(R1),EDGE sGET EDGE VALUE FOR THIS CH,
616 201354° POS267 176666 INC WHO 1INDICATE RMS NOISE TEST,.
617 981360° 16777 176672 176650 MOV T“P,@ADSR $CH,#0, AND INTERRUPT EMNABLE
618 0¢1366° 716701 176646 HOV DAC,RY tR1 = ADDRESS OF SAR DAC
619 #@1372° @04767 @0aS582 JSR PC, SAR $GET DAC VALUE THAT PRODUCES 16/84 SPLIT
620 ©@21376° €167A5 17665@ MOV FRECD,RS JSAVE LEFT BOUNDARY
621 ©Qr1402° 212700 ewei2) MoV #81,.,R0 tRe = 15,87% OF 512 CONVERSIONS
622 ©P21406° 024767 00A536 JSR PC+ SAR $}GET DAC VALUE THAT PRODUCES 84/16 SPLIT
623 @01412° 166705 176634 sUB FRED,RS RS = BREADTH OF NOISE @ §8% ARER
624 201416° 010567 1766136 MOV RS ARMX $1SAVE FOR DAC NOISE CALCULATIONS
625 9¢1422° 220567 176604 cMp RS, ARMLIM 1< OR = RMS LIMIT?
626 ©01426° 023410 RLE APPKY $IF WITHIN LIMIT THEN CONTINUE AT ADRMS2
627 091430° ¢¥4767 001052 JSR PC,ERCOM 1GET ERROR PARAMETERS
628 tERROR PARAMETERS LOADED BY "ERCOM®
629 XTI HRBRBRE RSN N * HUBRBRBRBERRBRBRBERB R B NN
630 ©901434° 104405 000000° A0ACGEN HRDERS,REGIN,NULL 3 $RMS NOISE ERROReSEE NEXT TYPEOUT
631 R Y L bbbt
632 001442’ 104403 20000Q" 002606 MSGN§,BEGIN,MSG) JASCII MESSAGE CALL WITH COMMON HEADEPR
633 sCALCULATE A/D PEAK NOISE USING VERNIER DAC,
634
635 001450° 12708 000775 ADPK1p MOV *509,,Re JFOR EAK OF 2 1/2 SIGMA
636 ©@01454° 16767 176604 176574 MOV NCCH)TMP 1GET CHAN, NUMBER.
637 ©021462° AVA3I6T 17657¢ SWAB ™P $PUT IN CORRECT CSR POSITION,
638 081466° 52767 0UvBINd 176562 RIS #100,TMP $ADD INTR, ENABLE
639 201474° 995067 176546 CLR WHO 3 INDICATE PEAK NOISE TEST,
640 021500° #16777 176552 176530 MOV TP, @ADSR JCH.AND INTERRUPT ENABLE, AND CH
641 #91506° 16701 176526 MOV DAC,RY JR1 ® ADDRESS OF SAR DAC
642 001512° An4TET 00432 JBR PC,8AR JGET DAC VALUE THAT GIVES .6% LOW COUNT
643 021516” 216705 176530 MOV FRED,RS sRS = LEFT BOUNDARY
644 201522° »12708 00000} MOy #3,R0 tCHANGE SPLIT FOR RIGHT BOUNDARY
645 ©001526° 904767 Q00416 JSR PC,SAR 3GET DAC VALUE THAT GIVES ,6% HIGH COUNT
646 021532° 166705 176514 suB FPED,RS tR5 = A/D PEAK TO PEAK NOISE
647 001536° 10567 176520 MOV RS+ APKX $1SAVE FOR DAC NOISE CALCULATIONS
648 ©01542° 720567 176466 CMP R5,APKLIM < OR = A/D PERK NOISE LIMIT?
649 ©@01546° ¢23410 BLE ENDP 1BRANCH IF NO ERROR
65 09155¢”" 084767 @732 JSR PC,ERCOM 1GET ERROR PARAMETERS
681 JERROR PARAMETERS LOADED BY MERCOM"
652 L T Y Ty T e g e e S
653 2015%4° 104405 0¢noeR’ 290000 HRDERS,BREGIN,NULL 1 JPEAK NOISE ERROR=SEE NEXT TYPE OUT
654 T L T e R Y Py R T 2 T .
655 @21%562° 104403 000000’ 20263p° MSGN§,BEGIN,M8GS JASCII MESSAGE CALL WITH COMMON HEADER

0013

0944
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SEQ 0015
XMNARG P11 19=FFR=79 11117
656 GP1STAF v32767 CUfUNG  17622@ ENDP1 BIT #21T2,8R! sDOING MULTIPLE NOISE CHANNELS?
657 #U1576° 0r1411 REQ ;s $h0 = BYPASS
658 AR160G° CvA4r? BR s
659 GA16G2° ¢0R167 177506 181 JMP AUR¥SY 1NC DO AGRIN,
2 [r 7 281t INC NCCH $POINT TO NEXT CH.
660 WN16P6° P35267 176452 NEXT St cne
661 Ve1612* v26767 176446 176410 cHMp NCCH,NLSTCH 1FXC$E§TL§HXS on
662 0A16247 11770 RLOS 18 1h0=TE : 0 LECTED CHANNELS ON THIS U
663 ;8Y NOW THE PROGRAM HAS RUN THE LOGIC AND NOISE TESTS M ALL SELECT
664 P21622° 032767 M0ARN2 176166 383 BIT ;?g;;.sni 1:;2 wgvgogﬁgSYOancs SAMPLING?
B¥1630° PV1S1D REG 3 INO -
222 Moizgz‘ u;sa;7 17643¢ CLP CCH 1YES = START WITH CH 0, .
667 ;VOLTAGE SAMPLING HAS BEEN ENABLEDO;E :2: gg::Né{s;EFonr REPOPTING FOP
* p26767 176424 176364 4st CMP CCH)CLSTCH 1D !
::g :3::2:' 0321;2 e BGT EENDP JYES = REPORT END PASS,
67¢ PN1646° AVNSQERI CLR R3 1R3 hlgL Hgénasgrsggés
671 G01654¢ 127¢40  frantn ®Ov 39, RO $SET T0 TA . o
672 2016547 (12777 ¢017047 176410 rov *68,aVECTAD 1SET vzcwgzM;g: INTERRUPT
673 wules2] C16701 176400 o CoHF etk gg&ur POSITION IN CSR
674 ©#21666° 00a3AL SWAB et $FIX ! posITION IV oo .
870 ereres ka1 176336 ssi moy Bijsrose JaMeT A% '
676 Vri1674° #1177 176336 ' p ' . ) NTE
677 AC1TIRN° 114409 NOKGABY EXIT$,REGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
678 001704° 681 -
679 jeeee B ey i bt deteieirie ittt
680 2217047 (AAOAY4  BOAARAT An1T712° PIPQOS,REGIN, TS s GUEUE UP TO CONTINUE AT 78 AND RTI
681 iewemescessessessecmmeemmaas-assesseresnmo.
682
683 Br1712° 67703 176322 781 ADD @ADBR,R3 JADD THIS SAMPLE TO TOTAL
684 AB1716° 0e53ac DEC R $ALL DONE ALL SAMPLES?
685 #91720° 031365 BUE 58 $NO » DO NEXT ONE,
686 N
687 091722° w6203 ASR R3 JYES NOW WE
688 ©¥@1724° 006203 ASR 3] $MUST DIVIDE BY
’ ASR R3 18 TO GET THE
689 0N1726° 006203 3
698 @61730° 0r550) ADC R3 }SAMPLE AVERAGE,
691 ©01732° ¢16700 176330 MoV CCH, RO yNOW GET CH, NUMBER
692 #01736° 636N ASL LB $FORM AN OFFSET
£93 ~A1740° 10301 MOV R3,F1 t1SAVE NEW SINPLE VALUE,
694 ©01742° 166003 Pw3162° suB RFCSAM(RP) PR3 $GET TEE DIFFERLN;E RETWEEN
695 1AND TKE NEW ONE NEOJUST GOT
@ 46° 1¢000 BPL as 11F POSITIVE WE’RE OK,
:gg a:;;SZ' ;mgqa; NFG R3 JOTHERWISE MAKE IT POSTIVE,
698 @@1752° (20367 176250 LI} cve R3,OFFALL 318 IT wITHIN :OLEFANCET
699 #01756° 1343 RLE 178 JYES DO NEXT C
;2? x'ld""I'Illl'!'..l.l!.i'..'l..l&lh.&!'liil'}.h....'....'....‘.
702 $CONVERT CCH TO ASCI1 AND
703 1STORE AT CHANN
104 G01764° 104420 QUAPAR’ PAR266° OTOAS,BEGIN,CCH,CHANN
.0 e
?722 verres “3402 ;Ol.‘*bl&d.0.60Q.Gl.iQ6&"&0.‘&.'.iiOOllll.'.l.i&n.."’l'&l&"l
107
708 ©001773° 016067 23162 #1364 vov RFCSAM(RO),OLDS $GET OLD VALUE
729 :..0‘..&6!’.l....l'lb..‘.'I"OCi'0.'l..O'.l.lG.i&.'.ll!i..&l.l.!
110 JCONVERT OLDS TO ASCII AND
7M1 JSTORE AT OLDS
MNAA DEC/X1i SYSTEM EXERCISER MODULE MACY{] 3eA(1052) 19+FEBeY9 11132 PAGE 17
XMNARQ, P11 19=FEB=79 11117 SEC 0016
712 P01776° 104420 P0Rae’ »03362° OTOAS ,REGIN,OLDS,0LDS
713 902044° 4033627
714 :Il.'iitbdlli'!d".d0'."'.‘0".“’.'.'.!.’l!hl".lld.’l..liill
715
716 002906’ 10167 011360 MoV R{,NEWS $GET NE# VALUE
717 yIi.li'!iili.&!!.l'&'.Ql‘lb.l'&l!l‘!.lill'.‘l".i!il.!l."“&.!"
718 sCONVERT NEWS TO ASCTI AND
119 $STORE AT NEWS
720 ©@2412° 174420 Ap6pap’ Ap33T2’ OTOAS,REGIN,NEWS,NEWS
721 002024 @03372°
722 :ﬁ'*&.'!.abl...i.GO.'..O!&.‘G'.i&'lil”!0“&’.‘!&‘.‘!0.."'0“0'
723
724 4A2022° 01nl6e @Ar3162° MOy R{,RECSAM(RO) JPUT NEW INTO OLD,
725
126 IRBNBERR S REBRBERRR RS ERBBESFBBERRERRRBRRES
727 402026° 174405 A0ARAR’ 2RAV00 HRDERS,BEGIN,NULI JPEPORT NEW VALUE EXCEEDS THE ALLOWED TOLERANCE
728 1i"".&.&U.'!.OO.l'.'lOGO.&.!i.ﬁ..b'll!“l'i.Ii'.l.l.h{'.b'i....
729 022034° 14403 B0apa0’ we2672° MSGNg,REGIN,MSG12 JASCII MESSAGE CALL WITH COMMCN HEADER
130
731 002042° 25267 176220 1083 me CCH JLOOK AT NEXT CHAN,
732 @AP2246° 00167 177564 JMP 4s 16O TEST IT
733
734 @02052° (32767 woaeet 175736 FENDPY RIT #8ITP, SRy JTEST IF MNCKW ENABLED
735 0p2060° PN1025 BNE 1s }RR IF YES <DO NOT DO MULTIPLE UNITS>
736 402062° #6367 176202 ASL TEMP JMOVE OVER
737 0@2066° 22767 ArnA20 176174 cvp ¥EITA, TEMP JTEST IF MAX, UNIT
738 @82974° Ang1417 BEQ 18 1BR IF MAX
739 A¥2976° ¢36767 176166 175714 BIT TEMP,DVIDY $TEST IF SELECTED
740 A02104° $#01413 REQ 1s JBR IF NOT
741 Au2106° 62767 CORRR4 176122 ATD $4,ADSR $UPDATE ADDRESS
742 402114° 062761 “0aend 176116 ADD #4,ADBR
743 #22122°¢ 062767 LeNOIC 176142 ADD ¥10,VECTAD JUPDATE VECTOR
744 ¢0213¢° (QP167 176264 Jup Loop JLOOP AND TEST MEXT UNIT
745 @42134° 005067 176124 18 CLR NCCH tINIT THE CHANNEL #
746 0021407 104413 Geeane’ FNDITS,BEGIN 3SIGNAL END OF ITERATION,
147 JMONITOR SHALL TEST END OF PASS
748 Q121447 wuR167 176424 Jvp RESTRT
749
750 $USING SNCCESSIVE APPROXIMATION AND VERNIER DAC DEFINED IN Ri,
751
752 602150° 12702 Auo2nd SAR: Moy £200,P2 JR2 = MSB OF DAC
753 402154 00511 CLR r1) $GET RID OF ‘ONES’
754 ©#32156° O0S@67 176070 CLR FEED JSTART WITH ZERO DAC
755 @@2162° ©46a267 176064 RIT ADD P2,FRED JTRY THIS BIT
756 ©22166° 16711 17606 MoV FRED, (F1) tLOAD DAC,
757 @062172° orseal CLR R3 $INIT HIGH COUNT
758 002174° 12704 euiean voy 4512, /R4 JR4 = & OF SAMPLES IN A BURST
;59 nN2200° CONVe
60
761 $¥B2202° 232767 enMeAl 175619 BIT sRITH, SR 118 CLOCK SELECTED?
762 0022067 An1004 BNE 18 JYES GOTO HANDLER,
763
764 @@2210° 052777 AeAGAL 176020 RIS #21T@,RADSR §NO « SET GO BIT IN A/D,
765 @22216° 0ved20 BR 2s $1GOTO 28
766

767  ©¥02220° #4767 PRKALT2 188 JSR PC,RANDY $GET A RANDOM NUMBER,
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XMNARQ,P1] 19«FEB=79 11117 SEG ¢017
768 002224° 4085877 176012 CLR A8k ;MAKE SURE THE CLOCK’S C8R IS CLEAR,
769 002230¢ 452767 177778 Ae0242 BIS #17777@,RNA tMAKE BURE OF HIGH NUMBER,

770 942236° 016777 000236 176000 MoV R¥A, RABR $1SET CLOCK PRESET REG,

774 8122447 052777 P00N40 175764 BIS #RITS,RADSR JSET OVERFLOW ENABLE,

772 9¢22%2° ¥12777  e4A01l 175762 MoV #11,8A8R $8TART CLOCK

773 0e2269° 281

774 002260° 104400 EXITS JRETURN TO MONITOR,

715 002262 WAINT

776 pue . T e A
117 00A2262° ARMVA4 RUARAC’ 7@n2270° PIRGS,BEGIN, 1§ 3 QUEUE UP TO CONTINUE AT 1$ AND RTI
778 jmeveseccescessssmereattenmnsanEs e A e s n oS aesanceny
779 @@2276° 027767 175744 175756 181 cMP RADPR,EDGE 1> OR & EDGE?

788 902276° 103401 BLO 25 JBRANCH IF <EDGE

781 092300° #0%203 THC R} JCOUNT IF > OR =EDGE

782  202302° AA5304 281 DEC R4 $COUNT THROUGH BURST

783 202304° A01335 BNE CONY $BRANCH IF NOT DONE

184 002306° ©¥2a300 CMP R3,RO SJHIGH COUNT > & OF 512 CONVERSIONS?
78S  ©9231¢° N3482 BLE 38 $BRANCH TO LAVE BIT IN

786 ©202312° 160267 175734 SUB R2,FRED JTAKE BIT OUT

787 ©92316° 006202 ase ASR R2 $NEXT BIT

788 902320° 001320 BNE RIT $AND GO RESOLVE IT IF NOT DONE

789 @u¥2322° we8767 175724 TST FRED $CHECK FOR ALL ‘ZEROES’

790 #02326° 0A1405 BEQ wPPERR $BRANCH IF INVALID RESULT

791 @0233¢° 026727 175716 00a37Ty CcMP FRED,$377 sCHECK FOR ALL *ONES’

792 A02336° @01401 BEQ WRPERR $BRANCH IF INVALID RESULT

793 @p2340° Aln2a7 RTS PC $RETURN TO ADRMS{ OR ADPK1,

7194 $VOLTAGE MEEDED TC PRODUCE ¢ OF HIGH COUNTS SPECIFIED 1§ OUT OF THE
79% sRANGE OF THE WRAPAROUND DAC,

7196 ;CLEAR INTERRUPTS, PRINT MESSAGE AND DROP MODULE,

797

798 @@2342° anse77 175670 WRPERR! CLR RADSR 1STOP A/D

799 ©02346° @A4767 @en1d4 JSR BC,ERCOM $1GET ERROR PARAMETERS

eoe $ERROR PARAMETERS LOADED BY “ERCOM®
(13} I R R Y HRBRS

802 002352° 124405 000000’ A00000 HRDERS,BEGIN,NULL 11NOISE TEST WRAPAROUND ERROR

B@3 A4 8 X 22 S YT RS SIS 22 2222222222222
824 ©@02360° 005767 175662 TST weQ $SEE WHICH TEST WE WERE DO!NG.

808 202364° 001004 BNE 18 $WHOE] THEN RMs NOISE TES

836 ©02366° 104483 ©AARRR’ 4N2652° MSGNg,BEGIN,MSGyy JASCII MESSAGE CALL WITH c0MM0N HEADER
807 @02374° ~0G403 BR 28 1GO AHEAD,

608 @@2376° 182

809 ¢02376° 114403 o@acee’ ar2716° MSGNS,BFGIN,M5G13 JASCII MESSAGE CALL WITH COMMON HEADER
81¢ ©02424° 005267 175449 281 INC HRDPAS TUPDATE THE ERROR COUNT.

811 @02410° 005726 TST (SPY+ tRESTORE STACK FROM THE JSR PC THAT
812 1G0T US TO "SAR",

B13 PA2412° fAe167 177152 Jmp FrDP $1GET NEXT DIRECTIVE,

MNAA DEC/X1{ SYSTEM EXERCISER MONULE MACY11 30A(1@52) {(9«FER«79 11132 PAGE 19

XMNARD, P11 19=«FEBe79 11117 SEQ @¢18

:14 sGENERATF A RANDOL NUMBER

15

816 £02416° 66767 0VR06¢ APAPS54 PRANDY; ADD RXB,RNA JTHESE FOLLOW SEQUENCE OF

817 202424° 166767 QPBRS4  AANA46 ADD R=CoRNA 1 INSTRUCTIONS GENERATE

618 ©922432° AWSS5ET R¢PAr42 ADC RMA 1t A RANDOM NUMBER

819 ©2062436° 166767 OVACI6 A0AP36 ADD RNA,RNB 1 TO BE USED

820 #02444° 266767 PAYAZ3E 220030 ADD RMC,RNB 1 TO BE LOADED

821 202452’ 0A%5567 PPAR24 ADC PvB t INTO THE CLOCK’S PRESET

822 9¥2456° 766767 0ueA16 APEI2Q ADD RMA,RNC 1 BUFFER, IF SELECTED FOR TEST,

823 ©22464° 266767 ANAA12 0R0R12 ADD R:B,RNC 1 ONLY RANA WILL BE USED,
824 002472° 205567 AAPARE ADC R&C
825 £02476° ean2a7 RTS ec SRETURN TO "CONV"
826 002500° 763241 RNAg ?63241 JRANDOM TQ NUMBER A,
8271 9002502° 142315 FNB? 142315 $RANDOM NUMBER B8,
828 ©¥9257°4° 127623 RNC: 127623 tRANDOM NUMBER C,
829
:;g sCONVERT ~OISE RESULT TO DECIMAL
832 002506° ¢16767 175524 175364 ERCOMp MOV AC:SR,CSRA $LOAD HEADER FOR ERRORN CALL

833 @202514° 217767 175516 175360 MOV RADSR,ACSR
834 002522° 216767 17538¢ 175354 MoV STAT,ASTAT
838 @02530° w1aS567 0A0NA44 MOy R5,DECIM ISTACK BINARY NOISE VALUE
86 IR T N Y R T Ty Ty Ty YY)
837 $CONVERT DECIM TO ASCII AND
838 1STORE AT DECIM
839 002534 104421 2pne0e’ 10A2600° RTODS,REGIN,DECIM,DECIM
840 702542° rp2600°
841 IRBRBRBEVSRUSERBERRRRR S ERBEERRBROR BB AR BB BN B BRB RS RBREBB RGN RS
842 222544° 116767 00932 00363 MOVB DFCIMe2,VALUE 1MOVE CONVERTED VALUES TO ASCII BUFFER
843 A02552° 116767 @20Ae2%5 0anA3S7 MOVB DECIM43,VALUE+2 JFOR TYPEOUT OF ERROR
844 102560° 116767 00AG20 00BIS2 MOVE NFCIM+4,VALUE+3 3 ON RETURN
845 R L Y Y Y Y T Y TR Y2 Y
846 $JCONVERT NCCH TO ASCII AND
847 1STORE AT CHANN
848 202566° 104420 00RAAQ" A0N264° OTOAS,BEGIN,NCCH,CHANN
849 @82574° 4034n2°
8%0 THERBHEBEBRBEER Y22} BREE rep HREARRERDRUER
:51 @02576° ava2e7 RTS8 PC t EXIT TO CALLER,

S2

883 002620° wegens DECIMt ,BLKW 3
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XMNARQG,P11

854
855
856
857
858
859
86¢
861
R62
863
864
865
866
867
868
869
87¢
871
872
873
874
B7S
876
877
878
879
880
881
892
883
884
885
886
887
eag
B89
89¢
891
892
893
894
B9S
896
897
898
899
see
9ay
902
93

2026067
fr2etn’
0026127
2026147
f42616°
an2620°
PN2622°
#02624°
pr2626°

eu2630°
fR2632°
he2634°
202636°
©B264¢’
w2642
26447
wa2646”
Pe265¢4°

“26%52°
Pe2054°
fe2656°
026607
826627
fc2064°
An2666°
ec26700

asz672°
202674°
?22676°
en2700°
ap2702°
P02704°
wv2706°
az271e’
02712
fB2714°

fR2716°
002720°
fa2722°
002724°
002726
702738°
Nr2732°
e02734°

CeIES”
n2T44°
wr3ges
w2736 °
n02775°
©®03011°
t13135°
an3023°
177717

aP3Nes
ve2744"
A3406°
wi2736°
0R3001”
ealetye
"3135°
“33935°*
179771

CP3IRe5°
#22736°
eY3ne”
“r3113°
ni3127°
cu27447
vp3406°
1771717

@3¢65°
wr2736°
wu3127°
fR2744"
fn34e6”°
ee2756°
©r3364°
An3ee’
©R3I3T4°
171717117

ANINES
PN2736°
42775
013113
“e3127°
ae2744*
¢P3de6”’
1777117

19«FFh=79 11117

MNAR DEC/X11 SYSTFM FXFRCISER MODULFE

XMNAAG,P1}

924
9a5
936
9a7
9aR
g
91e
911
912
913
914
915
916
917
918
919
920
921
922
923
924
928
926
927
928
929
93n
931
932
933
934
935
936
937
938
939
940
94y

942
943
344
945
946
947

948

949
95¢
351

19=FEB=79
0R2736° 40445
a12744° v47440
9027527 c4T10y
B12756° #2073
P02764° 40526
Ap2772° 020078
Pu2775° 122
PA3An2° eaa
ae3ep3° 124
ar3e1a” “eo
CERT-RE B 116
2230167 (136440
a03n22° @0
203p23" o6
PP3N3Y° 51514
PBIGIS’ @62
?3342° 51514
fa3e47° 4¢
An3e54* 40526
“Bu3P62° 20875
Au3065° 245
203¢72° 020104
0031en’ A20851
P03126° 21444
a3y’ [d-Xd
fe3113 127
PR3120° #47522
©¥03126° [
Ba3127° 175
an3134° Ve
fr3135° 130
“n3142° 051514
€03154° 46511
PH3LS6° wepwdp
*e3160’ eaq
“33162°
N23162° ePealeq
203362° weaany
@e33Te’ eoacer
P03372° voaoupl
BOI4ARY nended
233402° epepel
Bd34107 C3AARA
raaeey

11117

?42087
v20116
2nprde
v46117
#52514

coe
251515

405065

744517
*eAp4a

732456
?245¢2
[EIJ 1]
024502

#42516
w52514

e
247115
A4v45¢0
“47125

40
042522
P47125

?51122
%54056

ae1e2
a521114

aCeed4o
144103

a0
a20108

[dald 2 1
aze113

742523

naeeéa
eep
w0060
ane

a20127
GrigYd]

240503
242057
"52111

(L]
240520
w2a104

251117
020130

P4605n
#3644

MACY11 3¢RA(1@52)

M8C1it

M8G5

LIS B R

V8G12t

¥SG13:

MACY11 3¢A(1052)

P11t
P2t

P

P4
B51¢

13

P71t

Fot

P93

Piny

PleUs
Fl3s

P15

VALUFE}

RECSAM?
OLDSs
NEWST

CHAMNg

19=FEB=79 113

32 PAGE 29

;A8C11 VESSAGES AND POINTERS

Pie

P2
CHAMN#4
£l

P4

F6
VALUE
Py

-1

Pie

P2
CHANN+4
F1

L1

P6
VALUE

F
CHANN+4
-1

Fia

P1

F15%

F2
CHANN+4

CHANNG4

JASCIZ
JASCIZ

.ASCIZ
LASCIZ
«RYTE

+ASCIZ
JASCIZ

LBYTE
LASCIZ

JASCIZ
JASCIZ

+ASCIT

BYTE
ASCIZ

WJASCIZ

JASCIZ

JRYTE

+EVEN
+BLKW

«BLKW
«WORD
BLKW
+ WORD
«BLKw
«¥ORD
LEND

19«-FER=79 {13
*%Bh/D °
* ON CHAN *

*3 OLD VALUF = *

ripg ¢
‘PEAK *

*NOISE = *

s0,57 LSB)*

2.0 LSK)*

¢ NEW VALUF = °*

*&MNCAD (A/D) UN

60,40,
**RAPAROUND

*ERROR*

*X XX LSR (LIMIT

VW DWW D w

JUNIT #

JON CHAN

1+ (CHAN NUMBEF 2 DIGITS)

% A/D

RMS

NOISE =

(CONVERTED BELOW) X,XX LSR (LIMIT =

MESSAGE TERMINATOR,

JUNIT #

3ON CHAN

(CHAN NUMBER 2 DIGITS)

% A/D

PEAK

NOISE =

(CONVERTED VALUE) X,XX LSR (LIMIT =

MESSAGE TERMINATOR

JUNIT &

1 % A/D

1 PEAK

3 WRAPAROUND
3 ERROR

3 ON CHAN

1+ (CHAN NUMBER 2 DIGITS)
3 MESSAGE TERMINATOR

S$UNIT &

% A/D

ERRQR

ON CHAN

{(CHAN NUMBER 2 DIGITS)
JOLD VALUE =

"A/D READING 4 DIGITS

NEW VALUE =

"NEW A/D READING 4 DIGITS
MESSAGE TERMINATOR,

JUNIT #
1 % A/D

3 RMS

? WRAPAROUND

1 ERROR

s ON CHAN

t (CHAN NUMBER 2 DIGITS)
3 MESSAGF TERMINATOR,

32 PAGE 2t

IT #*

JUSED TO STORE A/D RESULTS OM UP TCO 64, CHANS,.

JUSED FOR STORE OF ASCII OF OLD SAMPLE VALUE,
1USED FOR STORE OF RSCII NEw SAMPLE VALUE,

JUSED FOR STORAGE OF ASCII OF CHAN, NUMBER,

SEQ 0019

.50 LSR) "THIS VALUE wILL CHANGE IF OPERATOR CHANGES

2,€¢% LSBR) "THIS VALUE WILL CHANGE IF OPERATOR CHANGES

SEQ ¢eze



MNAA DEC/X11 SYSTEM EXERCISER MODULE

XMNARG,P11

ABR
ACSR
ADBR
ADDR
ADDR22w
ADPK1Y
ADRMSY
ADSR

APKLIM
APKX
ARMLIM
ARMX
ASB
ASR
ASTAT
AWAS
BEGIN

BIT
BITe =
BIT1 =
BITiO =
8ITiy =
BITi2 =
BIT{) =
BITI4 =
BIT1S =
BIT2 =
BIT3 =
BIT¢ =
BITS =
BIT6 =
BIT? =
BITE =
BITG =
BREAKS=
BR1

BR2
BTODs =
CCH
CDATASs
CHANN
CLSTCH
CONFIG
CONY
CSRA
DAC
DATCKSs
DATERS®
DECIM

DVIDY

@OA244R
200102R
A0e240R
B0AOAER
1000

#0901 45¢R
?01314R
PRR236R

900234R
@00262R
2004232R
B@226¢R
VOR1A6R
A0A242R
@031 04R
200110R
FOUYBAR

#@2162F
00aoRt
200002
802000
2v4000
A10009
0620000
040000
100000
200004
@vep10
202020
000040
204100
209200
000400
a0100¢
104407
@00012R
30001 3R
104421
GOA266R
104412
P03402R
@00224R
[LLLLTT]
@42200F
@9A100R
P0B240F
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