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USER DOCUMENTATION

IDENTIFICATION

COPYRIGHT (C) 1982,1983
DIGITAL EQUIPMENT CORP, MAYNARD, MASSACHUSETTS 01754

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON
A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR
ANY OTHER COPIES THEREOF, MAY NOT BE PROVIDED OR OTHERWISE
MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR USE ON SUCH
SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE TERMS. TITLE
TO AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN

AC=T256A=-MC
CZDAVAO DAV11 INTERPROC EXER
NOVEMBER 1982

CSS WEST DIAGNOSTIC ENGINEERING
COSTA MESA, CALIFORNIA

JOHN M. MARTIN

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION.

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

SEQ 0001
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1.0 ABSTRACT

THE FUNCTION OF THE DAV11 INTERPROCESSOR EXERCISER IS TO VERIFY
THE OPTION OPERATES ACCORDING TO SPECIFICATIONS. THE DIAGNOSTIC
WILL ALSO VERIFY THAT THE DAV11 OPERATES IN ITS ENVIRONMENT SUCH
AS THE SYSTEM IN WHICH IT IS INSTALLED.

THE DAV11 OPTION PROVIDES A LINK BETWEEN TWO Q@-BUS PROCESSORS
(DAV11=A) OR BETWEEN ONE Q-BUS AND ONE PDP=11 (UNIBUS) PROCESSOR
(DAV11-B), USING THE FOLLCWING PROCESSOR/DAV11 CONFIGURATIONS:

Q-BUS PROCESSOR======== (DAV11=A) ==eeene= UNIBUS PROCESSOR
Q-BUS PROCESSOR======== (DAV11=B) ========0Q-BUS PROCESSOR
CZDAV WILL TEST ALL COMPONENTS OF THE DAV11 OPTION, INCLUDING
BOTH DR11B/DRV11B AND M7230/M5927 MODULES, AND THE INTERCONNECT

CABLES (BCOBR=25). THE DIAGNOSTIC WILL RUN IN BOTH PROCESSORS
CONCURRENTLY.

SEQ 0003
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2.0 REQUIREMENTS

2.1 EQUIPMENT
2.1.1 DAV11=-A

ANY PDP=11 FAMILY CPU (WITH MINIMUM 16K MEMORY W/CONSOLE DEVICE)
PDP=11/03 OR ANY LSI=11 CPU (WITH MINIMUM 16K MEMORY W/CONSOLE)

DR11-B UNIBUS DMA INTERFACE

M7230 DUAL DIFFERENTIAL MODULE

DRV11-B (M7950) DMA INTERFACE

BCO8R (2) DRV=11 INTERCONNECT CABLE
BCO8R-25 (3)  INTERPROCESSOR INTERCONNECT CABLE

2.1.2 DAV11-B
TWO PDP=11/03 OR ANY LSI=11 CPUS (WITH MINIMUM 16K MEMORY W/CONSOLE)
DRV11-B  (2)  (M7950) DMA INTERFACE
M5927 (2) QUAD DIFFERENTIAL MODULE
BCO8R (4) DRV=11 INTERCONNECT CABLE
BCO8R-25 (3)  INTERPROCESSOR INTERCONNECT CABLE
&.2 CONF IGURATION
THIS DIAGNOSTIC WILL SUPPORT BOTH THE DAV11-A AND DAV11-B OPTIONS
ON ANY PDP=11 FAMILY AND LSI-11 FAMILY PROCESSORS AND HAS BEEN
FULLY TESTED ON THE FOLLOWING PROCESSOR CONFIGURATIONS:

2.2.1 DAV11-A

PDP'11/03 (woscccccsse= > PDP‘11/34

LSI=11/23 ==eeccccae= > PDP=-11,34

PDP-11/03 < cm=e==> PDP-11/70

LSI=11/23 K=====mccee- > PDP=11/70
2-2.2 DAV11-B

PDP=11/03 <======= > LSI=11/23

LSI=11/23 K==eccccccea > LSI=11/23

2.3 STORAGE
THE PROGRAM USES THE LOWER 4K WORDS OF SVSTEM MEMORY.

SEQ 0004
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3.0 LOADING PROCEDURE
3.1 ME THOD
THIS DIAGNOSTIC IS DISTRIBUTED ON BOOTABLE XXDP+ MEDIA. THE
OPERATOR SHOULD FIRST BOOT THE DIAGNOSTIC SUPERVISOR FROM
THE DISTRIBUTION KIT, AND RUN THE DIAGNOSTIC USING THE XXDP+
COMMANDS. REFER TO THE APPROPRIATE DAV11 OPTION DESCRIPTION
FOR DIAGNOSTIC HIERARCHY AND INTSTALLATION INSTRUCTIONS PRIOR
TO USING THIS DIAGNOSTIC.

4.0 STARTING PROCEDURE

BEFORE STARTING THE DIAGNOSTIC, COMPARE THE DEVICE REGISTER
BASE ADDRESS AND INTERRUPT VECTOR ADDRESS WITH THE VALUES
IN LOCATIONS DAVADR AND DRVECT, AS LISTED BELOW. IF THESE
VALUES ARE INCORRECT, LOAD THE DIAGNOSTIC, HALT THE PROCES-
SOR, AND MODIFY THE LOCATIONS TO CONTAIN THE CORRECT VALUES,
USING THE APPROPRIATE TECHNIQUE FOR YOUR CPU.

ADDRESS LOCATION VALUE
007380 DRVADR: ™~~~ 172270
001362 DRVECT: 000124

LOAD AND START THE DIAGNOSTIC IN THE SLAVE PROCESSOR FIRST,
USING THE START ADDRESS TABLE LISTED BELOW.

PROCESSOR START
MASTER™" ~~000200
SLAVE 000204

THE PROGRAM WILL IDENTIFY ITSELF AND, IF THE PROCESSOR DOES
NOT HAVE A SWITCH REGISTER, THE DIAGNOSTIC WILL PROMPT THE
OPERATOR FOR AN INITIAL SOFTWARE SWITCH REGISTER VALUE.

-RUN ZDAVAOD
CZDAVAD DAV11-A/B INTERPROCESSOR EXCERISER

SWR = 000000 NEW =

THE PROGRAM WILL AUTOMATICALLY START AS MASTER (LOCATION
200), SO HALT THE PROCESSOR AND LOAD SLAVE START ADDRESS
(LOCATION 204), AND RESTART THE CPU USING THE APPROPRIATE
METHOD. SLAVE CPU WILL THEN WAIT FOR MASTER TO INITIATE
PROGRAM SYNCHRONIZATION.

NEXT, LOAD AND START THE DIAGNOSTIC IN THE MASTER PROCESSOR
AS DESCRIBED ABOVE.

SEQ 0005
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5.0 SOFTWARE SWITCH REGISTER
5.1 CONTROL SWITCH SETTINGS

SWITCH OCTAL FUNCTION

BITTS=T "~ 100000~ RACT ORTERROR™™""~""=="=="~
BIT13=1 020000 INIHIBIT ERROR TYPEOUTS
BIT10=1 002000 BELL ON ERROR

5.2 CONTROL

IF THE DIAGNOSTIC IS RUN ON A MACHINE WITHOUT A SWITCH REGISTER,
THEN A SOFTWARE SWITCH REGISTER IS USED, WHICH ALLOWS THE USER
THE SAME SWITCH OPTIONS AS THE HARDWARE SWITCH REGISTER. IF THE
HARDWARE SWITCH REGISTER DOES NOT EXIST, OR IF ONE DOES AND IT
EgNagégS ALL ONES, THE SOFTWARE SWITCH REGISTER (LOCATION 176)

(1) THE SOFTWARE SWITCH REGISTER ‘'SWREG'* (LOCATION 176) (AN BE
CHANGED BY USING THE ODT FACILITIES.

(2) THE SOFTWARE SWITCH REGISTER CAN BE CHANGED UNDER PROGRAM
CONTROI. BY TYPING THE ''CONTROL'' AND ''G'' KEYS. THIS KEYBOARD
OPERATION WILL PRINT OUT THE CURRENT CONTENTS AND ACCEPT NEW
gggaL SWITCH REGISTER DATA, TERMINATED WITH A CARRIAGE RE=-

(3) ONCE THE ODT MODE HAS BEEN ENTERED DUE _TO AN ERROR CONDITION
WITH BIT15 SET (HALT ON ERROR), STEP (2) ABOVE IS OF NO VAL~
UE, SO RESORT TO STEP (1), TO ALTER THE SOFTWARE SWITCH REG-
ISTER IF DESIRED BEFORE TYPING ''P'* (CONTINUE).

SEQ 0006
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6.0 ERRORS
6.1 ERROR COMMENT

ALL ERRORS ARE ACCOMPANIED BY A DESCRIPTIVE COMMENT AS TO THE
TYPE OF FAILURE. FURTHER QUALIFICATION OF THE ERROR CAN BE
?gg¢l?ggE{§0n THE PROGRAM COMMENT AT THE ERROR PC OR FROM THE

6.2 - ERROR DATA

ERRPC  LISTING ADDRESS WHERE THE ERROR WAS DETECTED.
BUSADR DAV11 BUS REGISTER ADDRESS OF CONCERNED OPERATION.
EXPCT  DATA VALUE THAT WAS EXPECTED.

RCVD DATA VALUE THAT WAS RECEIVED.

MEMADR MEMORY ADDRESS OF DATA ERROR.

6.3 ERRCR RECOVERY

_BECAUSE OF THE SYNCHRONIZATION ESTABLISHED WITH THE OTHER
COMPUTER, ALL ERROR CONDITIONS FORCE AN AUTOMATIC LOOP ON
TEST UNTIL THE ERROR IS ELIMINATED. SOFTWARE SWITCH REG-

+ISTER CONTROL SHOULD NOT AFFECT THE ESTABLISHED SYNC.
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7.0 PROCESSOR SYNCHRONIZATION

7.1 PROGRAM INITIALIZATION PROTOCOL

WHEN THE PROGRAM IS STARTED IN THE SLAVE PROCESSOR, THE
i SLAVE WILL FIRST TEST THE MASTER STATUS REGISTER VALUE TO
| DETERMINE IF THE MASTER IS WAITING. IF NOT, THE SLAVE
: WILL REMAIN IN AN INFINITE LOOP UNTIL A CHANGE IN MASTER
STATUS HAS BEEN OBSERVED, AT WHICH TIME THE FIRST TEST
WILL BEGIN. IF THE MASTER HAS BEEN STARTED FIRST, THERE
. WILL BE NO RESPONSc FROM THE SLAVE AND THE MASTER WILL
| Lk?%-fggﬁ PRINIING THE FOLLOWING MESSAGE, AND REENTER THE

STATUS: MASTER
MASTER CANNOT START COMMUNICATION WITH SLAVE-WAITING FOR DSTATC

ERRPC  STATUS
002166 002200

Vel PROGRAM SYNCHRONIZATION

ALL COMMUNICATION BETWEEN MASTER AND SLAVE IS INTERLOCKED
THROUGH DRVCSR STATUS BITS. DURING EACH TEST, THE MASTER
CPU WILL INITIATE THE INTERLOCK AND WAIT FOR THE SLAVE TO
{ RESPOND. CONVERSELY, THE SLAVE WILL FIRST WAIT FOR THE
' MASTER TO SET/RESET THE STATUS BITS, BEFORE RESPONDING.
IF SYNCHRONIZATION IS LOST DURING ANY INTERLOCK, EITHER
gfgvgsv TIME-OUT, AND THE RESULTING MESSAGE WILL BE DIS-

STUCK WAITING FOR COMPANION INTERLOCK

ERRPC  STATUS
XXXXXX  XXXXXX

WHERE: ERRPC LOCATION IN TEST FOLLOWING CALL TO WAIT
STATUS = CURRENT VALUE OF DRVCSR REGISTER

AT THIS POINT THE CPU WILL ATTEMPT TO RESYNCHRONIZE WITH
THE OTHER, AND WILL DISPLAY THE FOLLOWING MESSAGE BEFORE
RETURNING TO THE INITIALIZATION PROTOCOL SECTION.

*RESYNC...
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8.0 EXECUTION TIME

EXECUTION TIME IS ABOUT 1 MINUTE, w~ND MAY BE FASTER FOR SOME
PDP=11 PROCESSORS. NOTE THAT THE "'END OF PASS'' MESSAGE IS ONLY
Rg?g:}Egoag THE COMPUTER WHICH WAS STARTED AS THE INITIAL MASTER
( .

9.0 PROGRAM DESCRIPTION

9.1 GENERAL

THIS INTERPROCESSOR EXERCISER WAS DESIGNED TO TEST THE I/0
ABILITY OF THE DAV11 INTERFACE TO COMMUNICATE BETWEEN TWO
COMPUTERS. THE TWO COMPUTERS ARE STARTED AT DIFFERENT
ADDRESSES TO ESTABLISH INITIAL SYNCHRONIZATION. THE SLAVE
CGMPUTER IS STARTED FIRST (START 204), AND THE MASTER COM-
PUTER IS STARTED SECOND (START 200). THE TERMS 'MASTER''
AND ‘'SLAVE'' SHOULD BE USED LOOSELY AS THE MASTER WILL BE-
COME THE SLAVE AND THE SLAVE WILL BECOME THE MASTER _AS THE
PROGRAM ADVANCES. THE COMPUTER STARTED AT ADDRESS 200 WILL
ALWAYS REPORT THE "END OF PASS'' MESSAGE.

SEQ 0009
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PROGRAM SEGMENTS

MT3T1 = MASTER SENDS OUT PROGRAM CONTROLLED
THROUGH THE DATA BUFFER REGISTER wND EXPECT
;gG§g¥gR5ACH WORD BACK TO THE MASTER VIA TH

MTST2 = MASTER SENDS OUT A "'FNCT'' BIT CODE IN THE COMMAND
STATUS REGISTER AND EXPECTS THE SLAVE TO ECHO EACH CODE
IN ITS "FNCT'' BITS. THE MASTER WILL READ THE ‘'STAT'' BIT
CODE FROM THE COMMAND/STATUS REGISTER AND COMPARE IT TO
THE CODE WRITTEN.

MTST3 - MASTER SENDS OUT A 32-WORD DATA BLOCK TO THE SLAVE
AND CHECKS FOR PROPER INTERRUPT STATUS, WORD COUNT AND
BUFFER ADDRESS AT THE COMPLETIOM OF THE TRANSFER.

MTST4 - MASTER SENDS A DATA BLOCK TO THE SLAVE. THE SLAVE
IS SET FOR A LARGER BLOCK AND DOES NOT COMPLETE. THE
MASTER SETS ATTENTION INTERRUPT. THE SLAVE CHECKS THAT IT
GOT THE ATTENTION INTERRUPT.

SINGLE WORDS
S THE SLAVE
E DATA BUFFER

STET1 = SLAVE ECHOS ALL CHANGES IN THE DATA BUFFER REGISTER.

STST2 = SLAVE READS THE ''STAT'' BIT CODE FROM ITS COMMAND/
STATUS REGISTER, CONVERTS THIS CODE AND WRITES IT INTO ITS
"FNCT'" BITS IN THE COMMAND/STATUS REGISTER.

STST3 = SLAVE RECEIVES A 32-WORD DATA BLOCK FROM THE MASTER
AND CHECKS FOR PROPER INTERRUPT STATUS, WORD COUNT BUFFER
ADDRESS AND DATA CONTENT.

STST4 - SLAVE HAS LARGER WORD COUNT THAN MASTER SENDS.
EXPECTS AN ATTENTION INTERRUPT FROM MASTER.

SEQ 0010
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10.0 MAINTENANCE HISTORY
DATE REVISION REASON

FEB 79 YW=20171-A.0 J. MARTIN INITIAL VERSION
MAR 81 YW=Z0171-B.0 J. MARTIN DR11-B REV T COMPATABILITY

NCv 82 (ZDAV=A.0 P. HOLSINGER FIRST RELEASE OF DIAGNOSTIC

g
424 .LIST SEQ,BIN,LOC
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001100
104000
000004

000011
000012
000015
000200
177776
177776
177774
177772
177570
177570

000000
000001
000002
000003
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200
000240
0003C0
000340

100000
040000
020000
010000

M1
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OPERATIONAL SWITCH SETTINGS
.SBTTL OPERATIONAL SWITCH SETTINGS

* %

$TN=
SNR 122000
SWITCH

STACK=

ERROR= EMT
SCOPE= ]OT
HT=

LF= 12

CR= 15
CRLF= 200
PS= 177776
PSW= PS

STKLMT= 177774
PIRQ= 177772
DSWR= 177570
DDISP= 177570

s *MISCELLANEOUS DEFINITIONS
1 :;CODE FOR HDRIZONTAL TAB

::CODE FOR LINE FEED

;;CODE FOR CARRIAGE RETURN

:;CODE FOR CARRIAGE RETURN=-LINE FEED

; ;PROCESSOR STATUS WORD

;s STACK LIMIT REGISTER

; ;PROGRAM INTERRUPT REQUEST REGISTER
s sHARDWARE SWITCH REGISTER

; sHARDWARE DISPLAY REGISTER

BGENERAgoPURPOSE REGISTER DEFINITIONS

HALT ON ERROR
INHIBIT ERROR TYPEOUTS
BELL ON ERROR
SBTTL BASIC DEFINITIONS

:*INITIA%1880RESS OF THE STACK POINTER #x% 1100 %+«

RO= :;GENERAL REGISTER
R1= %1 :sGENERAL REGISTER
R2= X2 :sGENERAL REGISTER
R3= %3 : sGENERAL REGISTER
R4= %4 s sGENERAL REGISTER
R5= %5 : :GENERAL REGISTER
R6= %6 :;GENERAL REGISTER
R7= 14 ;;GENERAL REGISTER
SP= R6
PC= R7
;*PRIORITY LEVEL DEFINITIONS
PRO= 0 PRIORITY LEVEL 0
PR1= 40 ..PRIORI LEVEL 1
PR2= 100 PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR4= c00 ..PRIORITY LEVEL &
PRS= 240 ;sPRIORITY LEVEL 5
PR6= 300 ::PRIORITY LEVEL 6
PR7= 340 ::PRIORITY LEVEL 7
s*"'SWITCH REGISTER'® SWITCH DEFINITIONS
SW15= 100000
SwWil4= 40000
SWw13= 20000
SWi2= 10000

SEQ 0012

K
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004000 SWil= 4000
002000 SW10= 2000
001000 SWw09= 1000
000400 SW08= 400
060200 SWo7= 200
000100 sWo6= 100
000040 SW0S= 40
000020 SW04= 20
000010 SWo3= 10
000004 SW02= &
000002 SWol= 2
000001 SW00= 1
001000 SW9=  SW09
000400 SWB=  SW08
000200 SW7=  SW07
000100 SW6=  SW06
000040 SW5=  SWO0S
000020 * SWe=  SW0&
000010 . SW3=  SWO03
600004 SW2=  SW02
000002 SWi=  SWO1
000001 SW0=  SWO0O
;*DATA BIT DEFINITIONS (BITOO TO BIT1S5)
100000 BIT15= 100000
040000 BIT14= 40000
020000 BIT13= 20000
010000 BIT12= 10000
004000 BIT11= 4000
002000 BIT10= 2000
001000 BIT09= 1000
000400 BIT08= 400
000200 BITO7= 200
000100 BIT06= 100
000040 BIT0S= 40
000020 BITO4= 20
000010 BIT03= 10
000004 BIT02= &
000002 BITO1= 2
000001 BITO0= 1
l 001000 BIT9=  BIT09
| 000400 BIT8= BIT08
lin 000200 BIT7= BITO7
. 000100 BITé= BITO06
000040 BITS=  BITOS
000020 BIT4= BITO4 :
000010 BIT3= BIT03 A
000004 BIT2= BIT02
000002 BIT1= BITO1
000001 BITO= BITOO
;*BASIC ''CPU'* TRAP VECTOR ADDRESSES
000004 ERRVEC= 4 ;:TIME OUT AND OTHER ERRORS
000010 RESVEC= 10 iRESERVED AND ILLEGAL INSTRUCTIONS
000014 TBITVEC=14 ;T BIT
000014 TRTVEC= 14 ,,TRACE TRAP
000014 BPTVEC= 14 : BREAKPOINT TRAP (BPT)
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438
439
440
441
442

L
445
446
447
448
449

000174
000176
450
451 000200
45% 000204

454
455
456 000100
457 000102
458 000104
459

o
i
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000020
000024
000030

000240
106427

000002
000004
000010
004000
002000
001000

000000

000174
000000
000000

000137
000137

000100
000104
000340
000002

001460
001466

MACRO M1200 06-DEC-82 12:16

BASIC DEFINITIONS

IOTVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= 64
PIRQVEC=240

MTPS=106427

;REGISTER BITS
FNCT1= 2
FNCT2= 4
FNCT3= 10
DSTATA= 4000
DSTATB= 2000
DSTATC= 1000

.SBTTL TRAP CATCHER

.=0
s*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ''.+2 HALT"'

B 2
PAGE 212

: s INPUT/0UTPUT TRAP (IOT) #+SCOPE«+

; ;POWER FAIL

..EHULATOR TRAP (EMT) =+ERROR*+

;"'TRAP"'

TRAP

::TTY KEYBOARD VECTOR

::TTY PRI

: ;PROGRAM INTERRUPT REQUEST VECTOR
;s INSTR EQUATE THAT MOVES BYTE TO PSW

NTER VECTOR

s*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

*LOCATION19 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

;s SOFTWARE DISPLAY REGISTER
s s SOFTWARE SWITCH REGISTER

::JUMP TO STARTING ADDRESS OF PROGRAM
;GO START AS SLAVE COMPUTER

DISPREG: .WORD 0
SWREG:  .WORD

0
.SBTTL STARTING ADDRESS(ES)

JMP a#START

JMP B#STARTZ

:Q-BUS 'B:gngT' INTERRUPT HANDLER

sVECTOR TO LOC 104
;AT PRIORITY 7

"WORD 104
"WORD 340
‘WORD 2

RTI

SEQ 0014
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460 .SBTTL COMMON TAGS

A EAE R R AR A d s s A e e T2 22222222222222;

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
s*USED IN THE PROGRAM.

001100 .=1100
001100 $CMTAG: ssSTART OF COMMON TAGS
001100 000000 $PASS: .WORD O ssCONTAINS PASS COUNT
001102 000 $TSTNM: .BYTE 0 ssCONTAINS THE TEST NUMBER
001103 000 $ERFLG: .BYTE 0 ssCONTAINS ERROR FLAG
001104 000000 $ICNT: L.WORD 0 ssCONTAINS SUBTEST ITERATION COUNT
001106 000000 $LPADR: .WORD 0 s sCONTAINS SCOPE LOOP ADDRESS
001110 000000 $LPERR: .WORD O s ;CONTAINS SCOPE RETURN FOR ERRORS
001112 000000 $ERTTL: .WORD O ;s CONTAINS TOTAL ERRORS DETECTED
001114 000 $ITEMB: .BYTE 0 s sCONTAINS ITEM CONTROL BYTE
001115 001 $ERMAX: .BYTE 1 s ;CONTAINS MAX. ERRORS PER TEST
001116 000000 $ERRPC: .WORD 0 s sCONTAINS PC OF LAST ERROR INSTRUCTION
001120 000000 $GDADR: .WORD 0 ;sCONTAINS ADDRESS OF 'GOOD' DATA
001122 000000 $BDADR: .WORD 0 2 sCONTAINS ADDRESS OF 'BAD' DATA
001124 000000 $GDDAT: .WORD O 2 sCONTAINS 'GOOD' DATA
001126 000000 $BDDAT: .WORD 0 2 2CONTAINS 'BAD' DATA
001130 000000 WORD O s sRESERVED==NCT TO BE USED
001132 000000 WORD O
001134 000 $AUTOB: .BYTE 0 s sAUTOMATIC MODE INDICATOR
001135 000 $INTAG: .BYTE 0 ;s INTERRUPT MODE INDICATOR
001136 000000 WORD O
001140 177570 SWR: .WORD DSWR s sADDRESS OF SWITCH REGISTER
001142 177570 DISPLAY: .WORD DDISP s ;ADDRESS OF DISPLAY REGISTER
001144 177560 $TKS: 177560 ssTTY KBD STATUS
001146 177562 $TKB: 177562 ;sTTY KBD BUFFER
001150 177564 $TPS: 177564 :sTTY PRINTER STATUS REG. ADDRESS
001152 177566 $TPB: 177566 2sTTY PRINTER BUFFER REG. ADDRESS
001154 000 $NULL: .BYTE 0 2sCONTAINS NULL CHARACTER FOR FILLS
001155 002 $FILLS: .BYTE 2 2 sCONTAINS # OF FILLER CHARACTERS REQUIRED
001156 012 $FILLC: .BYTE 12 ..INSERT FILL CHARS. AFTER A "'LINE FEED"
001157 000 $TPFLG: .BYTE 0 :"'TERMINAL AVAILABLE" FLAG (BiT<07>=0=YES)
88”2% 886 377 377 $BELL: .ASCIZ <207><377><377> ::CODE FOR BELL
001164 077 $QUES: L.ASCII 7?2/ ;;QUESTION MARK
001165 015 $CRLF: L.ASCII <15 ::CARRIAGE RETURN
001166 012 000 $LF: LASCIZ 12> s:LINE FEED

AL A et d Rl R Rt Il T2 22222232222222212

Rl S S IS SRR Sl
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.SBTTL ERROR POINTER TABLE
s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

s*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION $IiEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

;*NOTE1: IF $ITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
:*NOTE2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
o EM ;sPOINTS TO THE ERROR MESSAGE
o® DH : ;POINTS TO THE DATA HEADER
o DT ;;POINTS TO THE DATA
i DF ;sPOINTS TO THE DATA FORMAT
001170 $ERRTB:
461 ;ERROR 1
462 001170 010234 EM1 sSLAVE DRV118 FAILED TO ECHO DBR CONTENTS
463 001172 011443 DH1 ;ERRPC BUSADR EXPCT  RCVD
464 001174 011554 DT ;SERRPC $BDADR $GDDAT $BDDAT
222 001176 000000 0
467 ;ERROR 2
468 001200 010327 EM2 ;SLAVE DRV118 FAILED TO ECHO 'STAT'BITS
469 001202 011443 DH1 ;ERRPC BUSADR EXPCT  RCVD
470 001204 011554 DT1 ;$ERRPC $BDADR $GDDAT $BDDAT
471 001226 000000 0
472
473 ;ERROR 3
474 001210 010421 EM3 sFAILED TO INTR ON A °‘DATI’
475 001212 011443 DH1 ;ERRPC BUSADR EXPCT  RCVD
476 001214 011554 DT ;SERRPC $BDADR $GDDAT $BDDAT
Z;g 001216 000000 0
479 ;ERROR 4
480 001220 010473 EM4 ;STATUS ER ON 'DATI’
481 001222 011443 DH1 ;ERRPC BUSADR EXPCT_  RCVD
482 001224 011554 DT1 ;SERRPC $BDADR $GDDAT $BDDAT
483 001226 000000 0
484
485 ;ERROR 5
486 001230 010541 EM5 ;WORD COUNT ER ON ‘'DATI'
487 001232 011443 DH1 ;ERRPC BUSADR EXPCT  RCVD
488 001234 011554 DT1 ;$ERRPC $BDADR $GDDAT $BDDAT
489 001236 000000 0
490
&N ;ERROR 6
492 001240 010613 EM6 ;:BUFFER ADRS ER ON 'DATI’
493 001242 011443 DH1 :ERRPC BUSADR EXPCT  RCVD
494 001244 011554 DT1 :SERRPC $BDADR $GDDAT $BDDAT
495 001246 000000 0
496
497 ;ERROR 7
498 001250 010666 EM7 ;FAILED TO INTR ON A 'DATO’
499 001252 011443 DH1 :ERRPC BUSADR EXPCT  RCVD
500 001254 011554 DT :SERRPC $BDADR $GDDAT S$BDDAT
501 001256 000000 0




P e e e e e

,CZDA\A P11 06-DEC-82 12:20 ERROR POINTER TABLE
|
5 504 001260 010735 EM10 ;STATUS ER ON 'DATO'
‘ 505 001262 011443 DH1 ERRPC BUSADR EXPCT RCVD
| 506 001264 011554 DT SERRPC $BDADR S$GDDAT $BDDAT
; ggg 001266 000000 0
| 509 sERROR 11
510 001270 011002 EM11 sWORD COUNT ER ON 'DATO'
511 001272 011443 DH1 sERRPC BUSADR EXPCT RCVD
512 001274 011554 DT JSERRPC $BDADR S$GDDAT $BDDAT
g}g 001276 000000 0
515 ;ERROR 12
516 001300 011053 EM12 ;JBUFFER ADRS ER ON 'DATO'
517 001302 011443 DH1 sERRPC BUSADR EXPCT RCVD
518 001304 011554 DT1 sSERRPC $BDADR S$GDDAT $BDDAT
g;g 001306 000000 0
521 ;ERROR 13
522 001310 011125 EM13 ;DATA ER ON 'DATO'
523 001312 011500 DHZ2 sERRPC MEMADR EXPCT  RCVD
524 001314 011554 DT1 sSERRPC $BDADR $GDDAT $BDDAT
ggg 001316 000000 0
527 ;ERROR 14
528 001320 011170 EM14 ;sNO ATTN INTR
529 001322 011443 DH1
530 001324 011554 DT1
gg; 001326 000000 0
533 ;ERROR 15
534 001330 011223 EM15 sATTN STATUS ER
535 001332 011443 DH1
536 001334 011554 DT1
ggg 001336 000000 0
539 JERROR 16
540 001340 011263 EM16 sPROTOCOL INITIALIZATION ERROR =MASTER AND SLAVE
541 001342 011535 DH3 JERRPC STATUS
542 001344 011566 DT2 :SERRPC  SERRST
222 001346 000000 0
545 ;ERROR 17
546 001350 011374 EM17 sSTUCK WAITING FOR COMPANION INTERLOCK
547 001352 011535 . DH3 ;ERRPC  STATUS
548 001354 011574 DT3 JSERRPC  SERRST
549 001356 000000 0
550
L . 2 -
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SEQ 0017



562 001364
563 001366
564 001370
565 001372

569 001374
570 001376

574 001400
575 001402
576 001404
577 001406
578 001410
579 001412
580 001414
581 001416
582 001420
583 001422
584

585 001424
586 001426
587 001430
588

589 001432
590 C01434
591 001436
592

593 001440
594 001442
595 001444
596

597 001446
598 001450
599 001452
600

601 001454
602 0C1456
603

CZDAVAO DAV11 INIERPROC EXER
CZDAVA P11

06-DEC-82 12:20

172410

000124

000124
000126

000000
000000
000000
000000
000000
000000
000000
000000
000000
000001

177740
011632
000103

177740
011632
000105

177740
011632
000153

177730
011632
000105

000000
000000

DRVADR:
;DAVI
DRVECT:
;DAV11

DRVWCR:
DRVBAR:
DRVCSR:
DRVDBR:

:DAV11

DRVCTO:
DRVCTZ:

- COMMON

STAT:
INTFLG:
TIME:
ABORT:
TEMP:
$TSTPC:
$ERRST:
SAVE:
MSTER:
ICOUNT:

XPRAM:

RPRAM:

XPRAMS :

RPRAMS :

172410

F 2
MACRO M1200 06-DEC-82 12:16 PAGE 24
ERROR PCINTER TABLE

;DAV11 BASE REGISTER ADDRESS ASSIGNMENT
sMODIFY THIS LOC IF DIFFERENT

VECTOR ADDRESS ASSIGNMENT

124

BUS REGISTER ADDRESS POINTERS

172410
172412
172414
172416

sWORD COUNT
;BUFFER ADDRESS
s COMMAND/STATUS
:DATA BUFFER

VECTOR ADDRESS POINTERS

124
126

;READY & NEX VECTOR
;NEW PSW ON INTR

PROGRAM LOCATION(S)

— 000000000

sSTATUS BIT(S) TO TEST

s INTERRUPT FLAG

s GENERAL PURPOSE COUNTER
-PROGRAM ABORT TIMER

; TEMPORARY STORAGE
;PC_STORAGE
;CSR STATUS
sREG DATA SAVED HERE

;0=MASTER START = NON-ZERO=SLAVE START
;# OF TIMES TO REPEAT ALL TESTS BEFORE END PASS MSG

sXMIT WORD COUNT
sXMIT BUFFER ADRS
sXMIT STATUS/CONTROL:

sRCV WORD COUNT
:RCV BUFFER ADRS
sRCV STATUS/CONTROL:

sXMIT WORD COUNT
;XMIT BUFFER ADDRESS
sXMIT STATUS/CONTROL :

;RCV WORD COUNT -
;RCV BUFFER ADDRESS
sRCV STATUS/CONTRGL :

;LSI FLAG
JERROR FLAG

sMODIFY THIS LOC IF DIFFERENT

INTR ENABLE,FNCT1,GO

INTR ENABLE,FNCTZ,GO

INTR ENABLE,FNCT1,G0

INTR ENABLE,FNCT2,GO

SEQ 0018



| G_2
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654

CZDAVA.P1T 06-DEC~82 12:20 PROGRAM START SEQ 0019
282 .SBTTL PROGRAM START
607 001460 005037 001420 START1: CLR MSTER sTHIS IS MASTER START
288 001464 000403 BR START :SKIP NEXT
g}? 001466 012737 77777 001420 START2: MOV #=1,MSTER :SLAVE START
2}% 001474 START:
614 ;;CLEAR THE COMMON TAGS (SCMTAG) AREA
615 001474 012706 001100 MoV #SCMTAG,R6 :+FIRST LOCATION TO BE CLEARED
616 001500 005026 CLR (R6)+ :sCLEAR MEMORY LOCATION
617 001502 022706 001140 CMP #SWR,R6 ;;DONE?
618 001506 001374 BNE =6 ;. LODP BACK IF NO
253 001510 012706 001100 MoV #STACK,SP ;sSETUP THE STACK POINTER
621 ;s INITIALIZE A FEW VECTORS $
622 001514 012737 006566 000030 MoV #SERROR,Q#EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
623 001522 012737 000340 (00032 MOV #340,Q#EMTVEC+2 ;;LEVEL 7
624 00153C 012737 007622 000034 MoV #STRAP,a#TRAPVEC ;;TRAP VECTOR FOR TRAP CALLS
ggg 001536 012737 000340 000036 Mov #340 ,0#TRAPVEC+2;LEVEL?
627 ;:SIZE FOR A HARDWARE SWITCH REGISTER, IF NOT FOUND OR IT IS
628 ;;EQUAL TO A *'=1"", SETUP FOR A SOFTWARE SWITCH REGISTER,
629 001544 013746 000004 MoV A#ERRVEC,-(SP) ;;SAVE ERROR VECTOR
630 001550 012737 001604 000004 MoV #64% ,a#ERRVEC  ;;SET UP ERROR VECTOR
631 001556 012737 177570 001140 MoV #DSWR, SWR :sSETUP FOR A HARDWARE SWITCH REGISTER
632 001564 012737 177570 001142 MoV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
633 001572 022777 177777 177340 CMP #-1,aSWR ::TRY TO REFERENCE HARDWARE SWR
634 001600 001012 BNE 66% ::BRANCH IF NO TIMEOUT TRAP OCCURRED
635 ssAND THE HARDWARE SWR IS NOT = =1
636 001602 000403 BR 65% : :BRANCH IF NO TImMEOUT
637 001604 012716 001612 648: MoV #65%, (SP) :2SET UP FOR TRAP RETURN
638 001610 000002 RTI
639 001612 012737 000176 001140 65%: MOV #SWREG, SWR ::P0INT TO SOFTWARE SWR
gz? 001620 012737 000174 001142 MoV #DISPREG,DISPLAY
642 sCHECK IF 11/03(LSI11)
643 001626 012737 001654 000004 66%: MoV #708 ,#ERRVEC  ;SET UP ERROR VECTOR
644 001634 012737 000001 001454 MoV #1,LS1 sASSUME IT'S AN LSI
645 001642 005737 177776 TST PS sTRY TO ACCESS PSW
646 001646 005037 001454 CLR LSI sNOT AN LSI
647 001652 000403 BR 75%
648 001654 012716 001662 708: MoV #75%,(SP) sSET UP RETURN
ggg 001660 000002 RTI
651 001662 012637 000004 75%: MoV (SP)+ ,Q#ERRVEC ;;RESTORE ERROR VECTOR
652 001666 012700 001364 MoV #DRVWCR,RO sSET UP REG ADRS POINTERS
653 001672 013701 001360 MoV DRVADR,R1 :GET BASE ADRS



~ — - e e e e ———— S ——————

'CZDAVAO DAV11 INTERPROC EXER

'CZDAVA.P11

656

657 001676

658 001700
. 659 001704
. 660 001710
. 661 001712
| 662 001716

664 001722
665 001724
| 666 001730
667 001734

670 001736
671 001742
67% 001744

675 001750
676 001756
677 001760
678

679 001762
680 001766
681 001770
682

06-DEC-82 12:20

010120

013701

010120
062701
022700
001372

005227
001007
104400

023727
001001
104405

012706
000005
012737

000002
001374

001374
001362

000002
001400

177777

010142

001140

001100
000001

H 2
MACRO M1200 06-DEC-82 12:16 PAGE 26
PROGRAM START

000176

001422

SETUPZ2:

SETUP3:

;s TYPE THE NAME
INC

++GET VALUE FOR

67%:

MoV
ADD
CMP
BNE

MoV
Mov

MoV
ADD
CMP
BNE

BNE
TYPE

CMP
BNE
GTSWR

MoV
RESET
MoV

R1,(RO)+

#2 .R1
#DRVDBR+2,R0
SETUP?
#DRVCTO,RO
DRVECT,R1

R1,(RO)+
#2.R1
#DRVCT2+2,R0
SETUP3

OF THE PROGRAM 1
#=1

67%
.TITLE

;LOAD EM

;ALL DONE?

:BR_IF NOT

;SET UP DAV11 VECTOR ADRS POINTER
:GET BASE VECTOR ADRS

.
L]

ALL DONE?
:BR IF NOT

F FIRST PASS

:sFIRST TIME?

: :BRANCH IF NO
::TYPE PROGRAM TITLE

SOFTWARE SWITCH REGISTER

SWR,#SWREG
67%

#STACK,SP
#1,ICOUNT

, ++sSOFTWARE SWITCH REG SELECTED?

: ;BRANCH IF NO
+:GET SOFT=-SWR SETTINGS

;ALWAYS RESET STACK PTR
;INITIALIZE DAV11 BEFORE TESTING
:1ST TIME DO ALL TEST ONCE - THEN 3000(8)

SEQ 0020
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'CZDAVAO DAV11 INTERPROC EXER  MACRO M1200 06-DEC-82 12:16 PAGE 27

| CZDAVA.P11 06-DEC~-82 12:20 MASTER TESTS SEQ 0021
| ggg .SBTTL MASTER TESTS

686 001776 004737 010072 SYNCST: JSR PC,CPUHI ;NO INTERRUPTS

687 002002 005737 001420 TST MSTER sSTARTED AS MASTER?

688 002006 001402 BEQ MINITT sYES: INITIALIZE FOR MASTER TESTS

ggg 002010 000137 003656 JMP SINITT :NO: INITIALIZE FOR SLAVE

691 P AR AR AR A R R AR AR AR R AR AR AR AR RN RN R AR AR RIS

692 sMASTER PROTOCOL INIT=-TEST 1

632 R e e ey

6

695 002014 004737 010072 MINIT1: JSR PC,CPUHI :NO INTERRUPTS

696 002020 012706 001100 MoV #STACK,SP ;RESET STACK POINTER

697 002024 005077 177340 CLR aDRVCSR sCLEAR CSR

698 002030 012737 000010 001406 MoV #10,ABORT sINITIALIZE LOOP COUNT

938 002036 005037 001404 1%: CLR TIME sINITIALIZE SUBLOOP COUNT

701 002042 032777 001000 177320 2%: BIT #DSTATC,aDRVCSR ;TEST FOR SLAVE SYNC

702 002050 001013 BNE MTST1 ;YES: START TEST 1 v

703 002052 005337 001404 DEC TIME sDECR SUBLOOP COUNT

704 002056 001371 BNE 2% sCONTINUE SUBLOOP UNTIL ZERO

705 002060 005337 001406 DEC ABORT sDEC LOOP COUNT

;89 002064 001364 BNE 1% sCONTINUE LOOP INTIL ZERO

708 002066 017737 177276 001414 Mov adDRVCSR,SERRST ;SAVE STATUS

709 002074 104016 ERROR+16 sNOTIFY OPERATOR OF SYNC ERROR

;}? 002076 104411 RSYNC sAND RESYNC




CZDAVAQO DAV11 INTERPROC EXER
06-DEC=-82 12:20

\CZDAVA.P11

713
714

715
716
717
718
719
720
721
722
723

724

725 002100
726 002102
727

728 002106
729 002112
730 002116

739 002124

738 002132
739 002136
740

741 002142
742 002146
743 002154
744 002162

746 002164
747 002166
748

749 002170
750 002172
751 002174
752 002176
753 002200
754 002202
755

012777

012704
004737

004737
017737
023737
001402

104001
000406

005100
005101
001003
006300
005200
103010

177776

177260
001124
001372

000002

001000
007670

005574
177220
001124

J 2
MACRO H1200 06-DEC-82 12:16 PAGE 28

001122

177236

MTST1  TEST THAT SLAVE CAN ECHO THE DBR CORRECTLY
TEST THAT SLAVE CAN ECHO THE DBR CORRECTLY

AL AL AL ARl Al ARttt ittt ittt id il
MAAARAA LA A A A Al AR A R d Rl ittt id ittt iitdddd)

;MASTER COMPUTER STARTS HERE FROM PROGRAM START

:IT SENDS OUT SINGLE WORDS (FLOATING I/0 PTRN) THRU THE
:DBR TO THE SLAVE COMPUTER
;1T _LOOKS FOR THE SLAVE TO ECHO THE DBR WORD CORRECTLY

.SBTTL MTST1

;WITHIN A CERTAIN AMOUNT OF TIME

sIF IT FAILS TO RETURN THE WORD AN ERROR IS REPORTED
:THIS TEST IS NOT EXITED UNTIL ALL DATA PATTERNS HAVE

ﬂ[EN SENT AND RECEIVED CORRECTLY

'tttttttt*tttttttiittttt'itt*'*ﬁtt.ﬁtﬁ*t'tti*.tﬁIittttttittﬁttt
titii*ittttit*titti*t**titi"itttitt*t*ttttiittttiitttttiittttt

MTST1: CLR
MOV
1%: MoV
MOV
MOV

R1
#-2,R0

RO,aDRVDBR
RO,$GDDAT
DRVDBR, $BDADR

sR1 SAYS FLOAT O _LEFT WHEN ZERO
;START WITH #177776 IN RO

sSEND PATTERN OUT
sSAVE IN EXPECTED
:SET UP DBR ADRS

AR A AL Sl d iRt iRt i ittt ittt ittt ittt

sSTART TEST SYNCHRONIZATION

AL SE AL ARt iR ARttt id ittt il ittt il d)

2%: MOV

MoV
JSR

3%: JSR
MOV
CMP
BEQ

ERROR+1
BR

4%: COM
COM
BNE
ASL
INC
BCC

#FNCT7,aDRVCSR

#DSTATC,R4
PC,WTNE

PC,DELAY
aDRVDBR, $BDDAT
ngDAT.SBDDAT

sTELL SLAVE DATA READY

:LOAD MASK
:WAIT FOR SLAVE TO ECHO DATA

JWAIT FOR SLAVE
sREAD IT BACK
sCORRECT?

:BR IF SO

sSLAVE FAILED TO ECHO THE DBR WORD
:LOCP ON ERROR ALWAYS

sCONVERT PTRN TO FLOATING 1
sTIME TO FLOAT LEFT?

:BR IF NOT

sYES = FLOAT LEFT

sKEEP LSB SET

:BR IF ZERO TO CARRY

SEQ 0022
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CZDAVAO DAV11 TNTERPROC EXER MACRO M1200 06-DEC-82 12:16 PAGE 29

CZDAVA.P 06-DEC-82 12:20 MTST1  TEST THAT SLAVE CAN ECHO THE DBR CORRECTLY SEQ 0023
757 IRRRRRRRRRARRRARRANR R RN tnnnnnnnnnndannnrranntennnnrrentnnrnnnnnne
758 sCLEAR STATUS SYNCHRONIZATION
759 R T T T e L T TR T e
760
;g} 002204 042777 000002 5%: BIC #FNCT1,aDRVCSR ;TELL SLAVE DATA HAS BEEN READ
763 002212 012704 001000 MoV #DSTATC,R4 ;LOAD MASK
;gg 002216 004737 007726 JSR PC,WTEQ sWAIT FOR SLAVE TO ECHO STATUS CLEAR
;gg 002222 000731 BR 1% sCONTINUE WITH NEXT DATA PATTERN
768 R T T T L LT T T e T T
769 ;END OF TEST SYNCHRONIZATION
770 SHRARRARERRARRP AR R AR R RR AR AR R AR RRRRR R AR IR AR R RS
771
;;% 002224 042777 000002 177136 6%: BIC #FNCT1,aDRVCSR  ;CLEAR STATUS
774 002232 012704 001000 [0) #DSTATC R4 ;LOAD MASK
;;g 002236 004737 007726 JSR PC,WTEQ sWAIT FOR SLAVE TO ECHO STATUS CLEAR
777 TRER AR AR AR AR RN R AR AR AR RRRRR AR R
778 sREAD TERMINATOR SYNCHRONIZATION
779 SRR AR AR R AR AR RR AR AR RRARRR RN RN R RO R R AR
780
781 002242 012777 177001 177122 MOV #177001,aDRVDBR ;SET TERMINATOR
;g% 002250 052777 000002 177112 7%: BIS #FNCT7,aDRVCSR ;TELL SLAVE TO READ DATA
784 002256 012704 001000 MoV #DSTATC,R4 ;LOAD MASK
;gg 002262 004737 007670 JSR PC,WTNE ;WAIT FOR SLAVE TO ECHO DATA READ
787 002266 000240 8%: NOP
788 002270 000240 NOP

789
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'CZDAVAO DAV11 INTERPROC EXER
'CIDAVA.P11

e

801 002272
802 002272
803 002300
804 002304

810 002312

002316
002322

©o 0o 0o 0o 00 0o 00 00 00
b e cnib aud a anld w wld cnld
V00NV NN =

002326
820

821 002332
82% 002336

826 002342
827 002350
828 002356
829

830 002360
831 002362

833 002364
834 002372
835 002376
839 002402

06-DEC-82 12:20

013737
012700
012737

005077

012704
004737

010077

012704
004737

017737
023737
001402

104002
000743

062737
062700
032700
001743

00137g
001202

177052

007000
007726

177036

007000
007670

177022
001124

001002
000002
000020

L 2
MACRO M1200 06-DEC-82 12:16 PAGE 30

B
001122

001124

001124

ST2  TEST THAT SLAVE CAN ECHO THE 'STAT' BITS CORRECTLY
.SBTTL MTST2  TEST THAT SLAVE CAN ECHO THE 'STAT® BITS CORRECTLY

JokkrRRARAAAANAAAAAAAAAERRRERRERRARR AR AR AR d
Jotkkkkhkhkhhkhbhht bbbt bbb bbb tbbhhbb bbbttt bbbt hdd

sMASTER SENDS OUT A "FNCT' CODE (1=7) TO THE SLAVE COMPUTER
;THE MASTER THEN LOOKS FOR THE SLAVE TO ECHO THE CODE VIA THE
;'STAT' BITS WITHIN A CERTAIN AMOUNT OF TIME

;IF IT FAILS TO RETURN THE CORRECT CODE AN ERROR IS REPORTED
:THIS TEST IS NOT EXITED UNTIL ALL 'FCNT' CODES HAVE BEEN
:SENT AND RECEIVED CORRECTLY

::tittttitt*itttt*t'tti'ttittitit'itﬁ**'ﬁt*tt**ttt't*tt**ﬁtiﬁiitt
Sk khhkh kbbb kbbb bbb bbbk bbbk kbbb d

MTST2:

MOV DRVCSR,$BDADR  :;SET UP CSR ADRS
MOV #2,R0 *SET UP INITIAL FCNT BIT COUNT
MOV #1202,8GDDAT  :LOAD EXPECTED

AL SRRt Rti ettt ittt ittt ittt it tld )

;START TEST SYNCHRONIZE

AL AE ittt ittt il it it ittt ittt ittt dld

1$: CLR @DRVCSR :CLEAR STATUS
MOV #7000,R4 ;LOAD MASK
JSR PC.WTEQ ;WAIT FOR SLAVE TO ECHO STATUS CLEAR

P AAA SRRttt il iR d iRt it i il ittt ittt il )

; TRANSFER FUNCTION/STATUS SYNCHRONIZE

AL LSRRttt ittt iRl il dd)

2%: MOV RO,aDRVCSR ;SEND FNCT BITS TO SLAVE
MOV #7000, R4 :LOAD MASK
JSR PC,WTNE *WAIT FOR SLAVE TO ECHO FNCT BITS
; PROCESS STATUS
3$: MOV aDRVCSR,$BDDAT ;READ THE CSR
CMP $GDDAT,$BDDAT  :CORRECT?
BEQ 4$ :BR IF SO
ERROR+2 ;SLAVE FAILED TO ECHO °STAT' BITS
BR MTST2 *LOOP ON ERROR ALWAYS
4$: ADD #1002,8GDDAT  ;ADVANCE EXPECTED
ADD #2 RO *ADVANCE PTRN
BIT #20,R0 :ALL BEEN DONE?
BEQ 1% :BR IF NOT

SEQ 0024



CZDAVAC DAV11 INTERPROC EXER
CZDAVA.PI

e
.

843 002404
844 0024w
845 >

846 002416
847 002422
848

849
850
851
852
853
854 002426
822 002432

8 :
857 002434
858 002440
859

860 002442
861 002446
862 002454
863 002462

364
865 002466
866 002472
867

868 002476
869 002500
870

e e e — -

06-DEC-82 12:20

012777
005077

012704

004737

005737
001021

004537
005666

004737
012777
012777
004737

004737
004737

000240
000240

177002
176752

do70Mm .

007726

001454

005534

010116
177777
000501
005574

010072
005554

M .
MACRO M1200 _06-DEC-82 12:16 PAGE 31
TEST THAT SLAVE CAN ECHO THE °STAT® BITS CORRECTLY

176760

J .

’
A(“ &

176710
176706

MTST2

A AL LSRRl il il ittt i it il ittt ll)

;END OF TEST SYNCHRONIZATION

:tttttttttttttﬁtt**ttitt'iit*i*'tﬁtttttittﬁttt*tt'i*ttt*ti*'t*ttt'i*'ti**

#177002,aDRVDBR ;SET TERMINATOR

5%: MOV
(&R
MGV
JSR

aDRVCSR

#7000,R4
PC,WTEQ

;CLEAR STATUS

sLOAD MASK
sWAIT FOR SLAVE TO ECHO STATUS CLEAR

;tttttttttttttt*tttt*i"'ii*t'*'i*ttt!*tt*ﬁ!tt*tttt!ttit*tttﬁﬁ'ttﬁt"i*t*

sSET INTERRUPT TO CLEAR INTERRUUPT

sAND ERROR LATCHED BY THIS TEST.

(DR11-B)

AL AR d it it Rii i ittt ittt ittt ittt ittt il )

6%: TST
BNE

JSR

DRVISR

7%: JSR
MOV
MOV
JSR

JSR
JSR

8%: NOP
NOP

LSI
8%

R5,SETVEC

PC,CPULO
#=1,3DRVWCR

#501,aDRVCSR

PC,DELAY

PC,CPUHI
PC,RSTVEC

;AN LSI?
:IF YES

sSET VECTOR FOR
sSERVICE ROUTINE

sALLOW INTERRUPTS

sLOAD WORD COUNT

s CAUSE INTERRUPT AT SLAVE
sWAIT FOR POSSIBLE INTERRUPT

:DISABLE INTERRUPTS
;RESTORE VECTOR

SEQ 0025



CZDAVA.P11

872
873

879
880 002502
881 002506
882 002512
883

884 002514
885 002520
886 002524
887 002530
888

889 002534
890 002540
891 002542
892 002550
893 002556
894 002564
895 002570
896

897 002576
898 002602
899 002604
200 002610
901

902

903

904 002612
905 002616
- 906 002624
907 002632
908

909 002640
910 002646
911 002650
912

004737
004537
005666

005037
005077
005037
004737

004537
177740
012737
013777
013777
004737
013777

005737
001023
005337
001372

004737
017737
042777
012737

013737
104003
000466

CZDAVAO DAV11 INTERPROC EXER
06-DEC-82 12:20

001456
176644
001402
005574

005624

100000
001424
001426
010116
001430

001402
001404

010072
176546
000100
002702

001370

MACRO M1200

MTST3
.SBTTL MTST3

N 2
"6-DEC-82 12:16 PAGE 32

TEST THAT MASTER CAN XMIT A 32 WORD DATA BLOCK TO SLAVE

TEST THAT MASTER CAN XMIT A 32 WORD DATA BLOCK TO SLAVE

SoRRANARAR AN AR AR AR AR A ARk
Jokhkhkbhh kb kbt

sMASTER XMITS A 32 WORD BLOCK OF DATA TO SLAVE

s THEN CHECKS FOR PROPER INTERRUPT STATUS, WC & BA
;THE SLAVE CHECKS THE SAME PLUS THE DATA RECEIVED
sTHE TEST DOES NOT ADVANCE UNTIL A SUCCESSFUL XFER

R A AR AR ARt R ittt iRt i ittt ittt iRttt it
AL AL A AL ARt ARttt id il ittt ittt il dd

M3INI:

MTST3:

1%:
001404
176606
176602
176572

2%:

20%:

001126
176536
001124

001122

JER PC,CPUHI
JSR R5,SETVEC

DRVISR

CLR ERRFLG
CLR aDRVCSR
CLR INTFLG
JSR PC,DELAY

JSR R5.LDBUF
=32

MOV #100000, TIME
MOV XPRAM,aDRVWCR
MoV XPRAM+2,aDRVBAR
JSR PC,CPULO

MOV XPRAM+4 ,QDRVCSR

TST INTFLG
3%

BNE

DEC TIME

BNE 2%

PROCESS TRANSFER ERROR

JSR PC,CPUHI

MOV @dDRVCSR, $BDDAT
BIC #100,aDRVCSR
MoV #2702,8GDDAT

MOV DRVCSR,$BDADR

ERROR+3
BR 6%

sNC_INTERRUPTS
sSET VECTOR FOR
:SERVICE ROUTINE

:CLEAR ERRORS
:CLEAR STATUS
:CLEAR INTR FLAG
sDELAY FOR SLAVE

;GO LOAD °'DBUF' WITH DATA PTRM

;D0 _32. LOCATIONS

sSET UP A TIMER VALUE

sSET UP WORD COUNT

;SET UP BUFFER ADRS

sALLOW INTERRUPTS

sSET UP CONTROL: IE,FNCT1 & GOCCLRS CYCLE)

;TEST FOR INTERRUPT
sIF NE YES

:WAIT FOR INTR
;UNTIL 0

;DISABLE INTERRUPTS

sREAD CSR

;DISABLE IE

;LOAD EXPECTED STATUS:

:STAT B,CYCLE ,RDY,IE.FNCT1

sSET UP CSR ADRS

sDATI FAILED TO CAUSE A WC INTR
;GO RESYNC ON ERROR

SEQ 0026
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CZDAVAO DAV11 INTERPROC EXER

CZDAVA.P11
914
915
916 002652
917 002656

918 002664
919 002672
920

921 002700
gZ% 002706

2
924 002710
925 002716
926 002720

9¢7

928 002722
929 002726
930 002734
931

932 002736
933 002744
9%4 002746

936 002750
937 002756
938 002762
939 002764
940 0C2766
941 002772
942 003000
943 003006
944 003014
945

946 003016
947 003024
948

94% 003026
950 003032
951

06-DEC-82 12:20

004737
017737
0462777
012737

023737
001405

013737
104004
000442

005037
017737
001405

013737
104005
000427

013737
013700
005400
006300
060037

001406

013737
104006

005237
004737

001364

001426
001424

001124
176370
000001
001124

001366

3
MACRO H1200 306-DEC-82 12:16 PAGE §3

001126
176476
001124
001126

001122

001126

001122

001124

(=]l
(=]l
—
mmd B md
rorornY
oo

001122

3%:

4%:

5%:

6%:
7%:

TEST THAT MASTER CAN XMIT A 32 WORD DATA BLOCK TO SLAVE

PROCESS

JSR
MOV
BIC
MoV

CMP
BEQ

MOV
ERROR+4
BR

CLR
MOV
BEQ

[0}
gRROR+S

MOV
MOV
NEG
ASL
ADD
MOV
BIC
CMP
BEQ

MOV
ERROR+6

INC
JSR

TRANSFER

PC,CPUHI
aDRVCSR, SBDDAT
#100,3DRVCSR
#2702,$GDDAT

$GDDAT,$BDDAT
4%

DRVCSR,$BDADR
6$

$GDDAT
?gRVUCR.SBDDAT

DRVWCR, $BDADR
6%

XPRAM+2,$GDDAT
XPRAM, RO

RO

RO

RO, $GDDAT
aDRVBAR, SBDDAT
#B1T00,$BDDAT
;gooAr "$SBDDAT

DRVBAR, $BDADR

ERRFLG
PC.DELAY

;DISABLE INTERRUPTS

+READ STATUS

;DISABLE IE

sLOAD EXPECTED STATUS:

. STAT B,.YCLE,RDY,IE,FNCTT
s CORRECT?

;BR IF SO

sSET UP _CSR ADRS
;DATI STATUS ERROR
;GO RESYNC ON ERROR

sLOAD EXPECTED WC
+READ WORD COUNT
;BR IF ZERO

sSET UP WCR ADRS
;DATI WORD COUNT ERROR
;GO RESYNC ON ERROR

gf} STARTING ADRS OF XFER
SGET ACTUAL #

s CONVERT TO WORD

:ADD TO BASE ADRS

:READ BAR ADRS

;ELIMINATE LSB

:CORRECT?

:BR IF SO

;SET UP BAR ADRS
:DAT] BUFFER ADRS ERROR

:SET _ERROR FLAG
;WAIT FOR POSSIBLE LSI REFRESH

SEG 0027



CZDAVAO DAV11 INTERPROC EXER
CZDAVA.F11

956

957 003036
958

959 003042
960 003046
961

962 003052
963 003056
964 003060
965 003066

966 00307C
967

972 003976
973 003102
974

975 003106
976 003114
977 003122
9;3 003124

9

984 003130
985

986 003134
987 003140

988
989

990
991 003144
992 003150
993
994 003152
995
996 003156

997 003162
958 003164
999

06-DEC-82 12:20

005077

012704
004737

005737
001404
012777
000403
012777

012704
004737

017737
032737
001402
005237

005077

012704
004737

005737
001402

000137
004737

000240
000240

176326

007000
007726

001456
000004
000002

007000
007670

176256
002000

001456

176234

007000
007726

001456

002514
005554

3
MACRO M1200 06-DEC=82 12:16 PAGE gk
TEST THAT MASTER CAN XMIT A 32 WORD DATA BLOCK TO SLAVE

176302
176272

MTST3

AL AAS SRR AL Al AR Rl AR ARttt iRt ii il ittt ildd)

sEND OF TRANSFER SYNCHRONIZATION

AL ALAS LSRRttt iRt d ittt ittt ittt tld)

108: CLR

MoV
JSR

TST
BEQ
MoV
BR
11%: MOV

adDRVCSR

#7000,R4
PC,WTEQ

ERRFLG

11%
#FNCT2,aDRVCSR
12%

#FNCT1,aDRVCSR

;CLEAR CSR STATUS

:LOAD MASK
;WAIT FOR SLAVE TO ECHO STATUS CLEAR

sERROR?
:IF EQ NO ERROR
;ERROR: SET FNCT2

+NO ERROR: SET FNCT1

AL AA LA At ARttt ittt iid iRttt ittt iRttt titiddd)

s TRANSFER STATUS SYNCHRONIZATION

AL AALALA LSRRttt iRttt ittt ittt Rttt il

128: MoV
JSR

MoV
BIT
BEQ
INC

#7000,R4
PC,WTNE

aDRVCSR, SAVE
#DSTATB, SAVE
13%

ERRFLG

:LOAD MASK
;WAIT FOR SLAVE TO ECHO TRANSFER STATUS

;GET CSR VALUE
sERROR?

.1F _EQ NO

;SET ERROR FLAG

:*ti*tttti*tttitttiiitttttttitttt**ttlt'tt*ttt*t*tttiii**tﬁt**tit't**tiit

sCLEAR STATUS SYNCHRONIZATION

M AAE AR AL A ittt Rttt ittt ittt ittt ittt ittt ttildsdt)

13%: CLR aDRVCSR ;CLEAT STATUS

MoV #7000,R4 :LOAD MASK

JSR PC,WTEQ ;WAIT FOR SLAVE TO ECHO STATUS CLEAR
H LOOP ON TEST IF ERROR DETECTED

e e

JMP MTST3 ;RESTART TEST
14%: dgg PC,RSTVEC :GO RESTORE VECTOR

NOP

SEQ 0028



CZDAVAO DAV11 INTERPROC EXER
CZDAVA P11

1001
1002

1003
1004
1005

e i il i il s i i i sl el b il b il il o i) i el el ] il i wilh o il S o il sl il sl
elelelelolelelelolelelsleleololelelololelelalédlelslslslelelelslels]s]

NS NWWIWNWIWIWWIWWNROD NNV = b b e e D et b e =2 O
N=O VNV WN=O VNN WN =200V NOWVNSWN=0OY

003166
003172
003176

003200
003204
003210
003214

003220
003226
003234

003242
003246

003254
003260
003262
003266

06-DEC-8¢ 12:20

004737
004537
005666

005037
005077
005037
004737

012737
013777
013777

004737
013777

005737
001023
005337
001372

004737
017737
042777
012737

013737
104003
000466

010072
005534

001456
176160
001402
005574

100000

001440
001442

010116
001444

001402
001404

010072
176070
000100
002702

001370

D 3
MACRO M1200 06-DEC-82 12:16_ PAGE 35

001404
176130
176124

176114

001126
176060
001124

001122

MTST4  SET SLAVE ATTN INTERRUPT
.SBTTL MTST4  SET SLAVE ATTN INTERRUPT

ttttt.ﬁtti'tﬁ.t"tit'titit'Qtttittttttttitttttittttttiittttttit
litttttii.itttitti"tiitiit'itttt't*titttitt'titttttttttttttt't

HASTER XMITS A 32 WORD BLOCK TO SLAVE.
SLAVE SET FOk LARGER TRANSFER.

MASTER CHECKS NORMAL COMPLETION.
HASTER SETS ATTN INTR WITH FNCT3,
; SLAVE CHECKS FOR TERMINATION.

A AAALAL AL ARl RRARARRRAR iRt d ittt ittt iRt dldd!
MR AR AL AL ARttt iRl iRttt ildd)

M4LINI: JSR PC,CPUHI ;DISABLE INTERRUPTS
JSR RS,SETVEC :SET VECTOR FOR
DRVISR +SERVICE ROUTINE

MTST4: (LR ERRFLG :CLEAR ERRORS

CLR aDRVCSR
CLR INTFLG
JSR PC,DELAY

:CLEAR STATUS
;CLEAR INTR FLAG
;DELAY FOR SLAVE

1%: mMov #100000, TIME sSET TIMER
MOV XPRAM4 ,@DRVWCR  ;SET WORD COUNT
MoV XPRAM4+2 ,aDRVBAR  ;SET BUFFER ADDRESS

: INITIATE TRANSFER AND WAIT FOR INTERRUPT
JSR PC,CPULO ;ALLOW INTERRUPTS

MOV XPRAM& +4 ,@DRVCSR™ ;SET IE,FNCT1,GO
28: TST INTFLG :TEST FOR INTERRUPT
BNE 3s :IF NE YES
DEC TIME ‘WAIT FOR INTR
BNE 28 SUNTIL 0
; PROCESS INTERRUPT ERROR
208:  JSR PC.CPUHI :DISABLE INTERRUPTS
MOV aDRVCSR,$BDDAT :READ CSR
BIC #100,aDRVCSR  :DISABLE IE
MOV #2702,8GDDAT  :LOAD EXPECTED STATUS:
:STAT B,CYCLE,RDY,IE,FNCT1
MOV DRVCSR,$BDADR  :SET UP CSR ADRS
ERROR+3 :DATI FAILED TO CAUSE A WC INTR
BR 6 :G0 RESYNC ON ERROR

SEQ 0029



CZDAVAD DAV11 INTERPROC EX
06-DEC-82

CZDAVA.F11

1044
1045
1046 003330
1047 003334
1048 003342
1049 003350

5 003376

7 003400
8 003404
9 003412
0 003414
1 003422
2 003424

64 003426
65 003434
066 003440
067 003442
068 003444
069 003450
070 003456
071 003464
072 003472
073 003474
Tg 003502

0
07
876 003504
0

[elelelelalolelelelalalelalelele]
aOOO\nmmgwmmmws

77 003510

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1078

004737
017737
042777
012737

023737
001405
013737
104004
000442

005037
017737
001405
013737
104005
000427

013737
013700
005400
006300
060037
017737
042737
023737
001406
013737
104006

005237
052777

-2 T
N”

001370

001124
175754

001364

001426
001424

001124
175712
000001
001124

001366

007456
0co010

:20

E 3
MACRO M1200 06-DEC-82 12:16_ PAGE 36
SET SLAVE ATTN INTERRUPT

001126
176020
001124
001126

001122

001126
001122

001124

001126
001126
001126

001122

175652

3s:

4%:

5%:

6%:
7%:

PROCESS

JSR
MOV
BIC
Mov

CMP
BEQ
MoV
ERROR+4
BR

CLR
MOV
BEQ
MoV
ERROR+5
BR
MoV
MoV
NEG
ASL
ADD
MOV
BIC
CMP
BEQ

MOV
ERROR+6

INC
BIS

DATA TRANSFER

PC,CPUHI
aDRVCSR, $BODAT
#100,3DRVCSR
#2702 ,$GDDAT

2gDDAT.SBDDAT
DRVCSR,$BDADR
6%

$GDDAT
ggRVUCR.SBDDAT

DRVWCR,$BDADR
6$

XPRAM+2 ,$GDDAT
XPRAM,RO

RO

RO

RO,$GDDAT
aDRVBAR, $BDDAT
#B81T700,$BDDAT
;gDDAT.sﬁbth

DRVBAR,$BDADR

ERRFLG
#FNCT3,aDRVCSR

sDISABLE INTERRUPTS

sREAD STATUS

;DISABLE IE

sLOAD EXPECTED STATUS:
sSTAT B,CYCLE,RDY,IE,.FNCT1
sCORRECT?

;BR IF SO

:SET UP CSR ADRS

:DATI STATUS ERROR

:GO RESYNC ON ERROR

+LOAD EXPECTED WC
;READ WORD COUNT

:BR _IF ZERO

;SET UP WCR ADRS

;DATI WORD COUNT ERROR
;GO RESYNC ON ER

sGET STARTING ADRS OF XFER
+GET WC

:GET ACTUAL #

s CONVERT TO WORD

:ADD TO BASE ADRS

;READ BAR ADRS
:ELIMINATE LSB
sCORRECT?

:BR IF SO

;SET UP BAR ADRS

;DAT] BUFFER ADRS ERROR

;SET ERROR FLAG
;SET ATTENTION

SEQ 0030



3
CZDAVAD DAV11 INTERPROC EXER MACRO M1200 06-DEC-82 12:16 PAGE 37

CZDAVA.F11 06-DEC~-82 12:20 MTST4  SET SLAVE ATTN INTERRUPT SEQ 0031
1080 R R R R R ety
1081 JEND OF TRANSFER SYNCHRONIZATION
1082 R e e A A A A ARt
1083
1084 003516 004737 005574 10%: JSR PC,DELAY ;DELAY FOR SLAVE
}832 003522 005077 175642 - CLR aDRVCSR sCLEAR CSR STATUS
1087 003526 012704 007000 MOV #7000,R4 sLOAD MASK
;8%3 003532 004737 007726 JSR PC,WTEQ JWAIT FOR SLAVE TO ECHO STATUS CLEAR
1090 003536 005737 (01456 TST ERRFLG :ERROR?

1091 003542 001404 - BEQ 11% ;IF EQ NO ERROR
1092 003544 012777 000004 175616 MOV #FNCT2,aDRVCSR ;ERROR: SET FNCT2
1093 003552 000403 BR 12%
}83? 003554 012777 000002 175606 11%: [0} #FNCT1,3DRVCSR ;NO ERROR: SET FNCT1
1096 A e N R e
1097 sTRANSFER STATUS SYNCHRONIZATION
1098 R L A At el
1099
003562 012704 007000 12%: MOV #7000,R4 sLOAD MASK
003566 004737 007670 JSR PC,WTNE JWAIT FOR SLAVE TO ECHO TRANSFER STATUS
003572 017737 175572 001416 MOV aDRVCSR,SAVE sGET (SR VALUE
003600 032737 002000 001416 BIT #DSTATB, SAVE sERROR?
003606 001402 BEQ 13% ;IF EQ NO
003610 005237 001456 INC ERRFLG sSET ERROR FLAG

:tttttttttttttttttt"ttit'ttt'ittiiit*ttt.iQtt'ttti.ttttttttitttttt'titit

sCLEAR STATUS SYNCHRONIZATION

:ttitt'tiitttitttt'Qi'ttfit'tiiitii..'i.t‘tt't'ttit'.iiiittit"titttt"iQ

003614 005077 175550 13%: CLR aDRVCSR sCLEAT STATUS

003620 012704 007000 MOV #7000,R4 ;LOAD MASK

003624 004737 007726 JSR PC,WTEQ sWAIT FOR SLAVE TO ECHO STATUS CLEAR
: LOOP ON TEST IF ERROR DETECTED

003630 005737 001456 TST ERRFLG sANY ERRORS?

003634 001402 BEQ 14% IF NOT

003636 000137 003200 JMP MTST4 sRESTART TEST

003642 004737 005554 14%: JSR PC,RSTVEC ;GO RESTORE VECTOR

003646 000137 003734 JMP STST1 ;PROCEED TO SLAVE TEST 1

003652 000240 NOP

003654 000240 NOP

JRSQ Y  \ S \ QOS W Y—G— N N — G — N W—— yp— p— g J— Y Y Y I
— el ) ) ) D ) — D el D ) ) D ) D cd - ) D ) D D d - ) e b
mmmmmmmmm—-—-n-a--b---a-ooooocooog

O NOWVMSWN =200V NOWVMSWN <2000 NONNISSWND =



CZDAVA.FI1
1130
1131
1132
1133
1134
1135
1136
1137 003656
1138 003662
1139 003666
1140 003672
1141 003700
1142
1143 003702
1144 003710
1145
1146 003712
1147 003720
1148 003726
1149
1150 003730
1151

P ———————

CZDAVAO DAV11 INTERPROC EXE
06-DEC-82 1

004737

001404

032777
001374

012777
032777
001774

000137

010072
001100
175476
001000

001000

000002
001000

003750

]
2:20

G 3
MACRO M1200 06-DEC-B2 12:16 PAGE 38

1754

70

SLAVE TESTS

SBTTL SLAVE TESTS

PR R N R P AR P R R R A AR RN AR AR R AR TR AR AR AR R AR R R R R

sSLAVE PROTOCOL INIT-TEST 1

..tQttQi'i'itt'tiQQ"t"Q"'tittti*'i'itlﬁttiitt.ttttititttitt.titt'tttt

2 NOTE:

SINIT1: JSR
MOV
(LR
BIT
BEQ

18: BIT
BNE

2%: MOV
3s: BIT
BEQ

JMP

THIS SEGMENT EXECUTED ONLY SLAVE START OR RESYNC

PC,CPUHI :NO INTERRUPTS

#STACK,SP sINITIALIZE STACK POINTER
aDRVCSR ;CLEAR (SR
#DSTATC,aDRVCSR ;TEST DSTATC

2% sCLEAR: WAIT FOR MASTER
ggSTATC,GDRVCSR sWAIT FOR CLEAR
#FNCT1,aDRVCSR  ;TELL MASTER TO GO AHEAD
#DSTATC,aDRVCSR ;DID MASTER SET DSTAT(C?
3% JNO: WAIT

SL1STR :DBR DATA IS READY

SEQ 0032



H 3
CZDAVAO DAV11 INTERPROC EXER MACRO M1200 06-DEC-82 12:16 PAGE 39
CZDAVA.P1 06-DEC-82 12:20 STST1  RECEIVED MASTER'S DBR DATA/SEND BACK VIA DBR SEQ 0033

.SBTTL STST1  RECEIVED MASTER'S DBR DATA/SEND BACK VIA DBR

IR R R R R RN R R R R R RN R R R RN AR AR RN RN RRRR RN RNARA RN
R T L L S T L LR LR
sNOW THIS COMPUTER BECOMES THE SLAVE AND ECHOS MASTER'S DBR DATA
sSLAVE COMPUTER STARTS HERE FROM PROGRAM START 204

MAALA AR AR AR AR AR AR AR R Rttt tsd
ML AL AR AR AR A ARl ARl Al il ittt

003734 005077 175430 STST1: (LR aDRVCSR sCLEAR FNCT BIT

AL AAAAS SRl ARl RAi iRl il ettt Rt

:DBR TRANSFER SYNCHRONIZE

MALAAEALALASS AR AR ARl e i A it

-
-
v
W

003740 012704 001000 2%: MoV #DSTATC,R4 ;LOAD MASK

003744 004737 007670 JSR PC.WTNE sWAIT FOR MASTER TO LOAD DBR
: READ AND PROCESS DBR DATA

003750 017737 175416 001416 SL1STR: MOV aDRVDBR, SAVE ;GET DATA

003756 013777 001416 175406 MOV SAVE ,aDRVDBR sSEND IT BACK

003764 022737 177001 001416 CMP #177001, SAVE sTEST TERMINATOR?

003772 001410 BEQ 4% :IF EQ YES

L AAAAAL SRR Rl ad il ARl ld i el ]

:DBR ECHO SYNCHRONIZATION

HLAAAAAASREA R ARl d it d il i A e e

003774 052777 000002 175366 3$: BIS #FNCT1,3DRVCSR  ;TELL MASTER DONE

004002 012704 001000 MOV #DSTATC, R4 ;LOAD MASK

004006 004737 007726 JSR PC,WTCQ :WAIT FOR MASTER TO RED DBR
004012 000750 BR STST1 :GO LOOK FOR MORE DATA

AR A AR AR AR A AR AR R AR R R AR AR AR R AR AR R AR R R AR AR

;END OF TEST SYNCHRONIZATION

A R RPN R R AR A AN AR R AR AR AR AR R AR AR R

004014 052777 000002 175346 4$: BIS #FNCT1,3DRVCSR  ;TELL MASTER DONE
004022 000240 NOP 3
004024 000240 NOP

— el —d b d ) ) D ) D el ) =D ) D ) =D ) D e ) D D D ) e ) D D ) D ) D e D amd — e b -—
— vl ) —d cd b ) D e - ) ) — ) D d =D ) D d ) ) —d) —D ) =D d D D d D ) D nd D I Y — p—Y
VOO0V 00000000 NN NNSN NN NN SNoO OO OONONONVIIY v N
SN =20 VOO VMBS W =O VO NO VIS W =O VOO VIS W =0V ~NO\n &~

I E————. . - — - e
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CZDAVAO DAV11 INTERPROC EXER MACRO M1200_ _06-DEC-82 12:16 PAGE 40

CZDAVA.F11 06-DEC~82 12:20 STST2 RECEIVE MASTER'S 'STAT' BITS/SEND BACK VIA 'FNCT' BITS SEQ 0034
’ 1196 .SBTTL STST2 RECEIVE MASTER'S °'STAT' BITS/SEND BACK VIA °'FNCT' BITS
! 1197 R R R R AR R R TR R R R R R AR RN R RN RN R R R RN RN RS
tttttttttttttttttttttttt'tttttttttttttt'*tttttiittttttittttt'tt
1198 RECEIVE 'STAT® BITS AND CONVERT TO °FNCT®" BITS AND WRITE TO CSR
1199 R T L R L L L R e e et
| ;:ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
. 1200
; }%g; 004026 004737 010072 STST2: JSR PC,CPUHI ;DISABLE INTERRUPTS
| 1203 AR AR AR R R R R R R R R R R R AR AR R R AR RN AR RN RNt
| 1204 ;TEST START SYMCHRONIZE
; 1205 PR R R R R AR A R R RN R R R R R R AR R R AR RN R R RN AR RN AR AR RN
I 1206
1207 004032 012704 007000 1%: MoV #7000,R4 sLOAD MASK
}ggg 004036 004737 007726 JSR PC,WTEQ sWAIT FOR MASTER TO START TEST
}%}? 004042 005077 175322 CLR aDRVCSR sECHO MASTER TEST START
}g}% H CHECK FOR END OF TEST FLAG
1214 004046 022777 177002 175316 2%: CMP #177002,3DRVDBR ; TERMINATOR?
}g}g 004054 001416 BEQ 5% .I EQ YES
1217 AR AR AR AR R R R R R R AR R R R R R AR AR AR AR RNt
1218 s TRANSMIT STATUS SYNCHRONIZATION
1%;8 R e T T L T T e
1
1221 004056 012704 007000 3%: MoV #7000, R4 ;LOAD MASK
}ggz 004062 004737 007670 JSR PC,WTNE sWAIT FOR MASTER TO SEND STATUS
1224 004066 017737 175276 001416 MOV aDRVCSR, SAVE ;READ THE CSR
}ggs 004074 042737 170777 001416 BIC #170777,SAVE sSAVE ONLY THE STAT BITS
1227 004102 113777 001417 175260 Move SAVE+1,aDRVCSR ;ECHO WITH FNCT BITS
}558 004110 000750 BR 1%




CZDAVAO DAV11 INTERPROC EXER

J 3
MACRO M1200 06-DEC-82 12:16 PAGE 41

CZDAVA. P11 06-DEC-82 12:20 STST2 RECEIVE MASTER'S 'STAT' BITS/SEND BACK VIA 'FNCT' BITS SEQ 0035
1231 R R RN IR R R R R R RN R R R AR AR R RN R R R RN A RN ee
1232 ;SET INTERRUPT TO CLEAR INVERRUUPT
1233 ;AND ERROR LATCHED BY THIS TEST. (DR11-B)

12%2 L L T
12

1236 004112 005737 001454 5%: TST LSI ;AN LSI?

1237 004116 001021 BNE 7% :IF YES

1238 004120 004537 005534 JSR RS,SETVEC ;SET VECTOR FOR

}gzg 004124 005666 DRVISR ;SERVICE ROUTINE

1241 004126 004737 010116 6%: JSR PC,CPULD ;ALLOW INTERRUPTS

1242 004132 012777 177777 175224 MoV #-1,aDRVWCR ;LOAD WORD COUNT

1243 004140 012777 000501 175222 Mov #501,aDRVCSR ;CAUSE INTERRUPT IN MASTER
}gzg 004146 004737 005574 JSR PC,DELAY sWAIT FOR POSSIBLE INTERRUPT
1246 004152 004737 010072 JSR PC,CPUHI ;DISABLE INTERRUPTS

}gzg 004156 004737 005554 JSR PC,RSTVEC ;RESTORE VECTOR

1249 004162 000240 7%: NOP

}%g? 004164 000240 NOP

R
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CZDAVA.P11 06-DEC-82 12:20 STST3 RECEIVE A 32 WORD BLOCK/MAKE STATUS & DATA CHECKS SEQ 0036

1253 .SBTTL STST3 RECEIVE A 32 WORD BLOCK/MAKE STATUS & DATA CHECKS
1254 R R e e R e e el
R L e A e e e e
1255 ;THIS TEST SETS UP TO RECEIVE A 32 WORD BLOCK OF DATA FROM THE MASTER
1256 s THEN CHECKS FOR PROPER INTERRUPT STATUS,WC,.BA & DATA
1257 :IF AN ERROR IS DETECTED THE SLAVE TELLS THE MASTER, REPORTS THE
1258 :ERROR,AND RESYNCS ON TEST
1259 AR R AR R R A AR AR AR AR AR AR AR R AR AR AR
R R L L e e e ey
1260
1261 : INITIALIZE TRAP VECTOR
1262 004166 S3INI:
1263 004166 004737 010072 JSR PC,CPUHI ;DISABLE INTERRUPTS
1264 004172 004537 005534 JSR R5,SETVEC ;SET VECTOR FOR
}ggg 004176 005666 DRVISR +SERVICE ROUTINE
L1267 : CLEAR/INITIALIZE TEST PARAMETERS
. 1268 004200 STST3:
. 1269 004200 005037 001456 CLR ERRFLG :CLEAR ERRORS
1270 004204 005077 175160 CLR aDRVCSR :CLEAR STATUS
}5;5 004210 005037 001402 CLR INTFLG ;:CLEAR INTR FLAG
1273 004214 004537 005606 JSR R5,CLRBUF ;GO CLR °'DBUF'*
}%;g 004220 177740 -32. ;D0 32, LOCATIONS
- 1276 004222 012737 100000 001404 MOV #100C00, TIME ;SET UP A TIMER VALUE
1277 004230 013777 001432 175126 MoV RPRAM,aDRVWCR  ;SET UP WORD COUNT
1278 004236 013777 001434 175122 MOV RPRAM+2,3DRVBAR ;SET UP BUFFER ADRS
}%gg 004244 004737 010116 JSR PC,CPULO sALLOW INTERRUPTS
1281 PR R R AR R R R A A R R R AR R AR AR AR AR AR AR AR AR AN AN R R AR RN
1282 ; TRANSFER SYNCHRONIZATION t
1283 PR R AR AR R R R R R AR AR R R AN AR AR R R R R AR AR RN RN AR,
1284
1285 004250 012704 001000 1%: Mov #DSTATC,R4 :LOAD MASK
1286 004254 004737 007670 JSR PC,WTNE ;WAIT FOR MASTER TO INITIATE TRANSFER
}ggg 004260 013777 001436 175102 MOV RPRAM+4 ,aDRVCSR ;SET UP CONTROL- IE,FNCTZ2,GO
1289 004266 005737 001402 2%: TST INTFLG ;TEST FOR INTERRUPT
1290 004272 001023 BNE 3% :IF NE YES
1291 004274 005337 001404 DEC TIME :WAIT FOR INTERRUPT
}ggg 004300 001372 BNE 2% ;UNTIL ZERC
}ggg ; PROCESS INTERRUPT ERROR
1296 004302 004737 010072 20%: JSR PC,CPUHI sDISABLE INTERRUPTS
1297 004306 017737 175056 001126 MOV aDRVCSR,$BDDAT ;READ CSR
1298 004314 042777 000100 175046 BIC #100,3DRVCSR sDISABLE IE
1299 004322 012737 001304 001124 Mov #1304 ,$GDDAT sLOAD EXPECTED STATUS:
1300 :STATC,RDY,IE & FNCT 2
1301 004330 013737 001370 001122 MoV DRVCSR,$BDADR  ;SET UP CSR ADRS
1302 004336 104007 ERROR+7 ;DATO FAILED TO CAUSE A WC INTR
}ggz 004340 000520 BR 10% ;G0 RESYNC ON ERROR

A e L R e e e
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06-DEC-82 12:20

004737
017737
042777
012737

023737
001405
013737
104010
000474

005037
017737
001405
013737
104011
000461

013737
013700
005400
006300
060037
017737
042737
023737
001405
013737
104012
000431

013700
013701
012702
005003
020220
001011
005201
001420

005102
005103
001371
006302

000765

010072
175016
000100
001304

001124
001370

001124
174742

001364

001434
001432

001124
174700
000001
001124

001366

001434
001432
177776
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MACRO M1200 306-05(-82 12:16 PAGE 43

001126
175006
001124
001126

001122

001126
001122

001124

001126
001126
001126

001122

3%:

A ¥

5%:

6%:
7%:
8%:

RECEIVE A 32 WORD BLOCK/MAKE STATUS & DATA (HECKS

PROCESS TRANSFER

JSR PC,CPUHI

MOV aDRVCSR, SBDDAT
BIC #100,aDRVCSR
MoV #1304 ,$GDDAT

cve $GDDAT,$BDDAT
HEQ 3]

MoV DRVCSR,$BDADR
ERROR+10

BR 108

CLR $GDDAT

MOV @dDRVWCR, $BDDAT
BEQ 5%

MoV DRVWCR,$BDADR
ERROR+11

BR 108

MoV RPRAM+2, $GDDAT
Mov RPRAM,RO

NEG RO

ASL RO

ADD RO,$GDDAT

MOV aDRVBAR, $BDDAT
8l( #B81T00,$BDDAT
CMP SgDDAT.SBDDAT

BEQ 6

MoV DRVBAR,$BDADR
ERROR+12

BR 108

MoV RPRAM+2 RO

MOV RPRAM,R1

MOV n 77776,R2

CLR

CMP ae. (RO) +
98

BNE

INC R1
BEQ 1108
COM R2
COM R3
BNE 8$
ASL R2
INC R2
BCC 7%
BR 8%

;DISABLE INTERRUPTS

+READ STATUS

:DISABLE IE

;LOAD EXPECTED STATUS:
;STATC,RDY,IE & FNCT 2

: CORRECT?

:BR_IF SO

:SET UP _CSR ADRS
:DATO _STATUS ERROR
:GO RESYNC ON ERROR

:LOAD EXPECTED WwC
+READ WCR

:BR_IF SO

:SET UP WCR ADRS

:DATO WORD COUNT ERROR
:GO RESYNC ON ERROR

gg; SZARTING ADRS OF XFER
:GET ACTUAL #
;CONVERT TO WORD

:ADD TO BASE ADRS

sREAD BAR ADRS
:ELIMINATE LSB
:CORRECT?

:BR IF SO

:SET UP BAR ADRS

;sDATO BUFFER ADRS ERROR
:GO RESYNC ON ERROR

;GET BUFFER ADRS

:GET WORD COUNT

sGET 1ST DATA PTRN(FLOATING 0)
:R3 SAYS WHEN TO SHIFT PTRN
:COMPARE DATA IN DBUF TO EXPECTED
;B8R IF DATA ERROR

:COUNT THE WORD COUNT

:BR IF DATA CHECKS DONE

sCONVERT PTRN TO FLOATING 1
;TIME TO SHIFT?

sBR IF NOT = GO CK NEXT
sFLOAT PTRN LEFT

;KEEP _LSB SET

;GO RESET FLOATING PTRN
;60 CHECK NEXT

SEQ 0037



CZDAVAO DAV11 INTERPROC EXER
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‘9

1357
1358
1359 004564
1360 004570

1361 004574
1362 004600

13
1364 004602
13

1370 004606
1375 004612

1373 004616

8
1379 004622
1380 004626
1381 004632

1383 004640
1384 004644
1385 004646
1386 004654

1388 004656
1389 004664
1390 004672
1391 004674

1396
1397 004700
1398 004704
1399
1400 004710
1401
1402 004714
1403 004720

1404
1405 004722
140

06-DEC-82 12:20

014037
010037
010237
104013

005237

012704
004737

005077

012704
004737
017737

005737
001404
012777
000411

012777
032737
001402
005237

012704
004737

005077

005737
001402

000137
004737

000240
000240

007000
007726

174546

007000
007670
174532
001456
000004
000002
002000

001456

007000
007726

174454
001456

004200
005554

m3
MACRO M1200 06-DEC-82 12:16 PAGE 44
ST3 RECEIVE A

A 32 WORD BLOCK/MAKE STATUS & DATA CHECKS

PROCESS DATA ERROR

9%: MOV =(R0O) ,$BDDAT ;GET BAD DATA
MOV RO, SBDADR :GET MEM ADRS OF DATA ER
MOV R2,$GDDAT ;LOAD EXPECTED DATA
ERROR+13 :DATO DATA ERROR

108: INC ERRFLG :SET ERROR FLAG

AR AL iR il id ittt i ittt il ittt ittt ittt idll)

;END OF TRANSFER SYNCHRONIZATION

AL E LA d Al ittt ddt ittt it ettt ittt ittt illd

1108: MOV #7000,R4 ;LOAD MASK
JSR PC,WTEQ ;WAIT FOR MASTER TO CLEAR CSR
CLR @dDRVCSR ;ECHO CSR CLEAR TO MASTER
L T T T L LR R Rt et tit
s TRANSFER STATUS SYNCHRONIZATION
SRR R AR AR RN R AR R R R AR R R RN ERRRRARARRR AR R A
118: MoV #7000,R4 :LOAD MASK
JSR PC,WTNE :WAIT FOR MASTER TO POST STATUS
001416 MoV @DRVCSR, SAVE ;READ MASTER STATUS
TST ERRFLG ;TEST LOCAL ERROR
' BEQ 111% :IF EQ NO ERROR
174514 MOV #FNCT2,aDRVCSR ;ERROR: SET FNCT?2
BR 12% sCONTINUE
4504 1118: MOV #FNCT1,aDRVCSR  ;NO ERROR: SET FNCT1
1416 BIT #DSTATB, SAVE ;CHECK FOR MASTER ERROR
BEQ 12% :IF EQ NO ERROR
INC ERRFLG :YES, FLAG ERROR

AL AA SRttt ittt ittt iRt ittt ittt ittt

sCLEAR STATUS SYNCHRONIZATION

AL AE S R ARt iRttt ittt ittt ittt ittt iiiiidddy

128: Mov #7000,R4 :LOAD MASK
JSR PC.WTEQ ;WAIT FOR MASTER TO CLEAR TRANSFER STATUS
CLR aDRVCSR +ECHO MASTER CLEAR TRANSFER STATUS
16%: TST ERRFLG :ANY ERRORS?
BEQ 17% s IF NOT
JMP STST3 sRESTART TEST
17%: ﬂgg PC,RSTVEC ;GO RESTORE VECTOR
NOP

SEQ 0038
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1448 005020 012704
1449 005024 004737
1450 005030 013777

451

452 005036 005737
453 005042 001023
454 005044 005337
22 005050 001372

0 DAV11 INTERPROC EXER
L1 06-DEC-82 12:20

010072
005534

001456
001402
174404

005606
140000 001404
001446 174356

001450 174352
010116

007000
007670
001452 174332
001402

001404
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MACRO H1200 06-DEC-82 12:16 PAGE 45

STST4  GET ATTN INTERRUPT
.SBTTL STST4 GET ATTN INTERRUPT

L L T T T T
AR AR AR RO R R RRRRRRRR R AR AR RR A
SETS UP TO RECEIVE A LARGER BUFFER THAN THE MASTER SENDS.
:MASTER ENDS XFER AND SENDS ATTN INTERRUPT.
:SLAVE CHECKS FOR ATTN TERMINATION.
:IF AN ERROR IS DETECTED THE SLAVE TELLS THEMASTER
;AND RESYNCHS ON TEST.
:IF ALL OK_THEN THIS COMPUTER BECOMES MASTER
:AND GOES TO MTST1.

;:iittt*tttt*ttti'ti**i*tt*tttiittttttt*i*t'ttttﬁt*tttttt*ttttitt
AL LA AR AR ettt iii ittt ittt il ittt il d

INITIALIZE TRAP VECTOR

gklNI:
JSR PC,CPUHI :DISABLE INTERRUPTS
JSR RS.SETVEC *SET VECTOR FOR
DRVISR *SERVICE ROUTINE
- CLEAR/INITIALIZE TEST PARAMETERS
" CLR ERRFLG :CLEAR ERRORS
CLR INTFLG *CLEAR INTERRUPT FLAG
CLR aDRVCSR *CLEAR STATUS
ng RS, CLRBUF ;CLEAR BUFFER

MOV #140000, TIME ;SET TIMER

MoV RPRAM4 ,aDRVWCR  ;SET WORD COUNT

MOV RPRAM4+2 ,aDRVBAR ;SET BUFFER ADDRESS
JSR PC,CPULO sALLOW INTERRUPTS

AL AR ALttt d Rttt iRttt ittt ittt ittt ittt it dd

; TRANSFER SYNCHRONIZATION

JERRRAAAAAAAA AR AR RAAR RN AR AR AR R AR A AR AR AR AR AR A AR AR AR AR AR A AR R ARk %

1%: MoV #7000,R4 :LOAD MASK
JSR PC,WTNE :WAIT FOR MASTER TO INITIATE TRANSFER
MOV RPRAM4+4 ,@DRVCSR™ ;SET IE,FNCTZ,GO
2%: TST INTFLG sTEST FOR INTERRUPT
BNE 3% :1F NE YES +
DEC TIME :WAIT FOR INTERRUUPT
BNE 2% :UNTIL ZERO

SEG 0039
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CZDAVAO DAV11 INTERPROC EXER
CZDAVA.P11 06-DEC~-82 12:20 GET ATTN INTERRUPT SEQ 0C40
}228 } PROCESS INTERRUPT ERROR
- 1460 005052 004737 010072 \ 208: JSR PC,CPUHI DISABLE INTERRUPTS
- 1461 005056 17737 174306 C01126 MOV @DRVCSR,$BDDAT  :READ (
1462 005064 042777 000100 174276 BIC #700,3DRVCSK DISABLE IE
| 1463 005072 012737 005304 001124 Mov #5304 ,$GDDAT :LOAD EXPECTED STATUS:
1464 :STATA,STATC,RDY,IE & FNC12
| 1465 005100 013737 001370 001122 MOV DRVCSR,$BDADR  ;SET UP CSR_ADRS
1466 005106 104014 ERROR+14 :NO ATTN INTR
}22; 005110 000442 BR 6% :GO RESYNC ON ERROR
1469 005112 004737 010072 3%: JSR PC,CPUHI ;DISABLE INTERRUPTS
1470 005116 - 017737 174246 001126 MOV aDRVCSR,$BDDAT  :READ STATUS
1471 005124 042777 000100 174236 BIC #100,aDRVCSR ;DISABLE IE
1472 005132 012737 005304 001124 Mov #5304 ,$GDDAT sLOAD EXPECTED STATUS:
1473 :STATA,STATC,RDY,IE & FNCT2
1474 005140 023737 001124 001126 CMP $GDDAT,$BDDAT  ;CORRECT?
1475 005146 001405 . BEQ 4% :BR_IF SO
1476 005150 013737 0071370 00112¢ MOV DRVCSR,$BDADR  ;SET UP (SR ADRS
1477 005156 104015 ERROR+15 ;ATTN _STATUS ERROR
}2;3 005160 000416 BR 6% :GO RESYNC ON ERROR
1480 005162 012737 177770 001124 4%: MoV #-8.,8GDDAT ;LOAD EXPECTED WORD COUNT
1481 005170 017737 174170 001126 MoV @DRVWCR, $BDDAT ;READ WCR
1482 005176 023737 001124 001126 CMP $GDDAT,$BDDAT  ;CHECK WORD COUNT
1483 005204 001406 BEQ 10 :BR_IF SO
1484 005206 013737 001364 001122 MoV DRVWCR,$BDADR  ;SET UP WCR ADRS
}2%2 005214 104011 ERROR+11 ;DATO WORD COUNT ERROR
}zgg 005216 005237 001456 6%: INC ERRFLG :SET ERROR FLAG
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007000
007726

174132

007000
007670
174116
001456
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002000

001456
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007726
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MACRO M1200 06-DEC-82 12:16 PAGE 47
GET ATTN INTERRUPT

001416

174100

174070
001416

012737 000370 001422

STST4

S R R AR AR R AR AR AR AR AR AR AR AR R AR

sEND OF TRANSFER SYNCHRONIZATION

AR AL ARl SRRl il dd il ARl A i it i it as]

10%: MOV
JSR

CLR

#7000,R4
PC,WTEQ

aDRVCSR

:LOAD MASK
sWAIT FOR MASTER TO CLEAR CSR

;ECHO CSR CLEAR TO MASTER

s AR AR AR A A AR A AR AR AR R

s TRANSFER STATUS SYNCHRONIZATION

SRR AR R AR AR A A A A AR AR AR AR AR AR AR AR AR AR AR AR AR AR AN R AR RS

11%: MOV
JSR
MOV

TST
BEQ
MOV
BR

1118: MOV
BIT
BEQ
INC

#7000,R4
PC,WTNE
aDRVCSR, SAVE

ERRFLG
111%

#FNCT2,aDRVCSR
12%

#FNCT1,aDRVCER

#DSTATB,SAVE
12%
ERRFLG

:LOAD MASK
sWAIT FOR MASTER TO POST STATUS
sREAD MASTER STATUS

sTEST LOCAL ERROR
:IF EQ NO ERROR

;ERROR: SET FNCT2
- CONTINUE
sNO ERROR: SET FNCT

sCHECK FOR MASTER ERROR
:IF EQ NO ERROR
;YES, FLAG ERROR

SRR A R AR R AR AR AR AR AR AR AR AR R AR AR

sCLEAR STATUS SYNCHRONIZATION

SRR AR AR AR R AR R R AR AR AR RN ARk R AR ®

12%: MOV #7000,R4 :LOAD MASK
JSR PC,WTEQ ;WAIT FOR MASTER TO CLEAR TRANSFER STATUS
CLR aDRVCSR ;ECHN MASTER CLEAR TRANSFER STATUS
: IF ERROR oerccreo LOOP ON TEST
13s: TST ERRFLG :ANY ERRORS?
BEQ 14$ :IF EQ NO ERROR
JMP STST4 ;RESTART TEST 4 '
148 JSR PC,RSTVEC ;GO RESTORE VECTOR = :_
NOP T
NOP
EOPT: CKSWR ;G0 CHECK SWR
ST MSTER ;WERE WE STARTED AS MASTER?
BNE EOPTA :BR IF NOT
DEC 1COUNT :COUNT TEST PASS
BNE EOPTA :BR IF-NOT DUE FOR *END PASS®' MSG
MOV #370, 1COUNT :RESET PASS COUNT

SEQ 0041
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CZDAVA.F11 06-DEC~-82 12:20 END OF PASS ROUTINE SEQ 0042

;gzg SBTTL END OF PASS ROUTINE
1546 A R e A e A R AR ettt
1547 *INCREHENT THE PASS NUMBER ($PASS)
1548 :*TYPE 'END PuSS #XXXXX'" (WHERE XXXXX IS A DECIMAL NUMBER)
1549 'IF THERE'S A MONITOR GO TO IT
1550 tlF THERE ISN'T JUMP TO EOPTA
1551 R e e e ey
1552
1553 005376 000240 $EOP: NOP
1554 005400 005037 001102 CLR $TSTNM ;sZERO THE TEST NUMBER
1555 005404 005237 001100 INC $PASS ;s INCREMENT THE PASS NUMBER
1556 005410 042737 100000 001100 Bi( #100000,$PASS  ;;DON'T ALLOW A NEGATIVE NUMBER
1557 005416 005327 DEC (PC)+ +:LOOP?
1558 005420 000001 $EOPCT: .WORD 1
1559 005422 003022 BGT $DOAGN $3YES
1560 005424 012737 MOV (PC)+,a(PC)+ s sRESTORE COUNTER
1561 005426 000001 $ENDCT: .WORD 1
1562 005430 005420 $EOPCT
1563 005432 104400 TYPE ;s TYPE "END PASS #''
1564 005434 005477 $ENDNG
1565 005436 013746 001100 MOV $PASS,~(SP) ;sSAVE SPASS FOR TYPEOUT
1566 005442 104404 TYPDS 2:G0 TYPE=-=-DECIMAL ASCII WITH SIGN
1567 005444 104400 TYPE ;sTYPE A NULL CHARACTER
}gga 005446 005474 $SENULL
1570 005450 013700 000042 $GET42: MOV a#s2 RO :sGET MONITOR ADDRESS
1571 005454 001405 BEQ $DOAGN s sBRANCH IF NO MONITOR
1572 005456 000005 RESET ;sCLEAR THE WORLD
1573 005460 004710 $ENDAD: JSR PC,(RO) 22G0 TO MONITOR
1574 005462 000240 NOP :sSAVE ROOM
1575 005464 000240 NOP . :sFOR
1576 005466 000240 NOP JsACT1
1577 005470 $DOAGN:
}g;g 005470 000137 JMP a(PC)+ s sRETURN
1580 005472 005514 - $RTNAD: .WORD EOPTA
1581 005474 377 377 000 * $ENULL: .BYTE =1,-1,0 sNULL CHARACTER STRING
1582 005477 015 012 105 S$ENDNG: .ASCIZ <1§><12>IEND PASS "/

005502 116 104 040

005505 120 101 123

05510 123 040 043

005513 000
}ggz / .EVEN
1585 005514 012737 001000 001404 EOPTA: MOV #1000, TIME JSET UP A COUNT
1586 005522 005337 001404 EOPTB: DEC TIME JSTALL FOR OTHER CPU TO BECOME SLAVE
1587 005526 001375 BNE EOPTB JUNTIL TIME=0
}ggg 005530 000737 002100 JMP MTST1 sNOW BECOME MASTER
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CZDAVAD DAV11 INTERPROC EXER
CZDAVA.F11 06-DEC~82 12:20 PROGRAM SUBROUTINES SEQ 0043
}ggg .SBTTL PROGRAM SUBROUTINES
1593 A L e R R R
1594 THIS ROUTINE SETS THE PRIORITY LEVEL FOR NO INTERRUPT =
1595 :SETS UP THE LRV11B INTERRUPT TO RETURN On !NTERRUPT
1596 :TO THE ADDRESS INDICATED ((R5)) BY THE CALL +2
1597 R L R R e e ey
1598
1599 005534 004737 010072 SETVEC: JSR PC,CPUHI sDISABLE INTERRUPTS
1600 005540 012577 173630 MOV (R§)+ aDRVCTO  ;LOAD ISR ADDRESS
1601 005544 012777 000340 173624 MOV #340, aDRVC T2 sLOAD ISR PRIORITY
}gg% 005552 000205 RTS RS JEXIT
1604 R R e R R R ety
1605 :THIS ROUTINE RESTORES THE DRVI1B INTERRUPT VECTOR TO A HALT
1606 AND RAISES THE PRIORITY LEVEL
1607 ;;ttttttttt*ttttttttttitttttt*ttttttttttttttttttttttttttttttttttn
1608
1609 005554 004737 010072 RSTVEC: JSR PC,CPUHI ;DISABLE INTERRUPTS
1610 005560 013777 001376 173606 (o)) DRVCT2,aDRVCTO sPOINT VECTOR TO HALT
1611 005566 005077 173604 CLR aDRVCT2 :SET UP HALT
}g}% 005572 000207 RTS PC sRETURN
1614 R T L L T T T T T Ty
1615 sTHIS ROUTINE DELAYS THE PROGRAM TO ALLOW POSSIBLE MEMORY
1616 sREFRESH PERIODS TO OCCUR IN THE OTHER PRCCESSOR WITHOUT LOOSING
1617 sPROGRAM SYNC.
1618 R R ey
1619
1620 005574 012702 001000 DELAY: MOV #1000,R2
1621 005600 005302 1%: DEC R2
1622 005602 001376 BNE 1%
1623 005604 000207 RTS PC
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1626

1627

1623

1629

1630

1631

1632

1633

1634 005606 012500

1635 005610 012701 011632
1636 005614 005021

1637 005616 005200

1638 005620 001375

1639 005622 000205

1640

1641

1642

1643

1644

1645

1646

1647 005624 012500

1648 005626 012701 011632
1649 005632 012702 177776

652 005642 005200
53 005644 001001
54 005646 000205
55 005650 005102
56 005652 005103
57 005654 001371
58 005656 006302
659 005660 005202
1660 005662 103363
1661 005664 000765
1662

1663

1664

1665

1666

1667 005666 005237 001402
}228 005672 000002
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PROGRAM SUBROUTINES

R R R A A R A A AR P R R R AR R R AR AR AR TR AR AR AR AR AR RN AR RS

THIS ROUTINE CLEARS THE 'DBUF' BEFORE A 'DATI' XFER
:THE # OF LCOATIONS IN *DBUF' TO BE CLEARED IS SPECIFIED BY
:THE VALUE IN THE CALL +2 - WHEN ALL CLEARED THE RETURN IS TO

sTHE CALL +4

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

CLRBUF : MOV (R5)+,R0
Mov #DBUF ,R1
18: CLR (R1)+
INC RO
BNE 1%
RTS R5

sGET THE LOC COUNT
JGET 1ST ADRS

;CLR MEM LOC
sCOUNT LOC

JUNTIL ALL DONE
JEXIT

s A A AR R R AR R R AR AR AR AR AR AR AR AR AR AR AR AR AR E R

THIS ROUTINE LOADS °‘DBUF' WITH A FLOATING ZERO/ONE PATTERN
:THE # OF LOCATIONS IN ‘DBUF' TO BE LOADED IS SPECIFIED BY
:THE VALUE IN THE CALL +2 - WHEN ALL LOADED THE RETURN IS TO CALL +4

so kAR AR A AR A AAAAAAAAETAARRAACAAAAA AR AR AR AR AR AR AR ARk

LDBUF: MOV (R5)+,R0
MOV #DBUF ,R1
18: MOV #177776,R2
CLR R3
2%: MOV RZ.(R|)+
INC RO
BNE 3¢
RTS RS
38: COM R2
COM R3
BNE 2%
ASL R2
INC R2
BCC 1%
BR 28

sGET LOC COUNT

:GET 1ST ADRS

sSET UP FLOATING ZERO PTRN
sR3 SAYS WHEN TO SHIFT PTRN
:LOAD MEM WITH PTRN

sCOUNT LOC

g:llF MORE

sCONVERT PTRN TO FLOATING 1
;SHOULD WE SHIFT?

:BR IF NOT = THIS WILL BE A FLOATING 1
sFLOAT ZERO LEFT

+KEEP LSB SET

;GO RESET FLOATING PATRN

;GO LOAD NEXT PATRN

SR R R AR AR AR AR AN AR AR AR AR AR AR RN RS

THIS ROUTINE WILL INDICATE THAT AN INTERRUPT HAS OCCURED.

R R AR A A AR R R R R R R AR AR AR AR AR A A AR AR AR AR

DRVISR: INC INTFLG
RTI

:BUMP FLAG
:AND RETURN

SEQ 0044
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1701 005736
1702 005740
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1704 005746
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1707 005754
08 005760

005766
005772
005774

006000
006004
006006
006012
006016

O
o
o
i
~
o
~n

1
1
1
1
1
1
1
1
1
1
1
1

- e e e e ek d e b O
VNN W —=O

7
7
7
7
7
7
7
4
7
7
7
7

105737
100002
000000
000407
010046
017600
112046
001005
005726
012600
062716
000002
122716
001430
122716
001006
005726
104400
001165
105037
000755
004737
123726
001350
013746

105366
002770
004737
105337
000770
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001157

000002
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000011
000200

006110

006044
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001154
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SYSMAC ROUTINES

.SBTTL SYSMAC ROUTINES
.SBTTL TYPE ROUTINE

AL AAA AR SRR A AR AR A A AR i i il

ROUTINE TO T1PE ASCIZ MESSAGE, MESSAGE MUST TERMINATE WITH A 0 BYTE.
s THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
$NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

;NOTE1

;NOTE2:
NOTE3

.CALL
1)
‘OR

iTYPE:

1%:
2%:
60%:
3%:
A ¥

5%:
6%:

7%:

TYPE

TYPE
MESADR

TSTB

TYPE
$CRLF
CLRB
BR
JSR
CMPB
BNE
MOV

DECB
BLT
JSR
DE(CB
BR

USING A TRAP INSTRUCTION

+MESADR

$TPFLG
1%

3%
RO,=(SP)
@2(SP) RO
(RO)+,~(SP)
4%

(SP)+
(SP)+,R0O
#2,(SP)
#HT, (SP)
8s

#CRLF, (SP)
5%

(SP)+

$SCHARCNT
2%

PC,STYPEC
SFILLC,(SP)+
2%

$NULL,=(SP)
1(SP)
6%

PC,STYPEC
SCHARCNT
’$

s sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

..és I?E?E A TERMINAL?

..HALT HERE IF NO TERMINAL

s sLEAVE

:sSAVE RO

:sGET ADDRESS OF ASCIZ STRING

;sPUSH CHARACTFR TO BE TYPED ONTO STACK
22BR IF IT ISN'T THE TERMINATOR

:s1IF TERMINATOR POP IT OFF THF STACK
s sRESTORE RO

s sADJUST RETURN PC

:JRETURN

:JBRANCH IF <HY>

: ;BRANCH [F NOT <CRLF>

::POP  <CR><LF> EQUIV
J3TYPE A CR AND LF

3sCLEAR CHARACTER COUNT

JsGET NEXT CHARACTER

:2:G0 TYPE THIS CHARACTER

2:IS IT TIME FOR FILLER CHARS?
ssIF NO GO GET NEXT CHAR,

2:GET # OF FILLER CHARS, NEEDED
;sAND THE NULL CHAR.

2sDOES A NULL NEED TO BE TYPED?
;:BR IF NO=--GO POP THE NULL OFF OF STACK
::G0 TYPE A NULL

;:D0 NOT COUNT AS A COUNT
;:LOOP

SEQ 0045
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CZDAVA. P11 06-DEC-82 12:20 TYPE ROUTINE SEQ 0046
};53 ;HORIZONTAL TAB PROCESSOR
1723 006020 112716 000040 8$: Move #' ,(SP) sREPLACE TAB WITH SPACE
1724 006024 004737 006044 9%: JSR PC,STYPEC ;s TYPE A SPACE
1725 006030 132737 000007 006110 BITB #7 ,$CHARCNT : :BRANCH IF NOT AT
1726 006036 001372 BNE 9% ::TAB STOP
1727 006040 005726 TST (SP)+ :sPOP _SPACE OFF STACK
1728 006042 000724 BR 2% ;sGEET NEXT CHARACTER
1729 006044 105777 173100 $TYPEC: TSTB a$TPS ;sWAIT UNTIL PRINTER IS READY
1730 006050 100375 BPL $TYPEC
1731 006052 116677 000002 173072 mMove 2(SP),as$TPB ::LOAD CHAR TO BE TYPED INTO DATA REG.
1732 006060 122766 000015 000002 CMPB #CR,2(SP) +:1S CHARACTER A CARRIAGE RETURN?
1733 006066 001003 BNE 1% ; :BRANCH IF NO
1734 006070 105037 006110 CLRB SCHARCNT ;s YES==CLEAR CHARACTER COUNT
1735 006074 000406 BR S$TYPEX JSEXIT
1736 006076 122766 000012 000002 1$: CMPB #LF,2(SP) 2s1S CHARACTER A LINE FEED?
1737 006104 001402 BEQ $TYPEX s ;BRANCH IF YES
1738 006106 105227 INCB (PC)+ : s COUNT THE CHARACTER
1739 006110 000000 SCHARCNT: .WORD 0 ;s CHARACTER COUNT STORAGE
};2? 006112 000207 $TYPEX: RTS PC
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006337

006337
006341
006336

BINARY TO OCTAL (ASCII) AND TYPE
.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

IR R R R AR AR RN R R RPN R R R AR R RN A RN PR R RO AR e

sTHIS ROUTINE IS USED TO CHANGE A 16=BIT BINARY NUMBER TO A 6-DIGIT
;OCTAL (ASCII) NUMBER AND TYPE IT.

;$TYPOS===ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

sCALL:

: MOV NUM,=(SP) :sNUMBER TO BE TYPED
TYPOS ssCALL FOR TYPEOUT
.BYTE N 2sN=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
BYTE M 2:M=1 0RO

;:1=TYPE LEADING ZEROS
2 :0=SUPPRESS LEADING ZEROS

;STYPEON====ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;$TYPOS OR $TYPOC

s CALL:
3 MOV NUM,={SP) : sNUMBER TO BE TYPED
: TYPON ::CALL FOR TYPEOUT

Esrvpoc-E;ETrsn HERE FOR TYPEOUT OF A 16 BIT NUMBER

: MOV NUM,=(SP) ;sNUMBER T0 BE TYPED
: TYPOC ;:CALL FOR TYPEOUT
$TYPOS: MOV a(SP),=(SP) ::PICKUP THE MODE
MOVB 1(SP) ,$OFILL :2LOAD ZERO FILL SWITCH
MOvB (SP)+ _,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE
ADD #2,(S5P) ;2ADJUST RETURN ADDRESS
BR $TYPON
$TYPOC: MOVB #1,80FILL J:SET THE ZERO FILL SWITCH
MOVB #6,80MODE +1 ;2SET FOR SI1Z2(6) DIGITS
$TYPON: MOVB #5,80CNT J3SET THE ITERATION COUNT
MOV R3,=-(SP) ::SAVE R3
MOV R4 ,-(SP) :sSAVE R4
MOV RS,=(SP) ::SAVE RS
:gzﬂ :2"00E*1.R4 2sGET THE NUMBER OF DIGITS TO TYPE
ADD #6,R4 ;sSUBTRACT IT FOR MAX, ALLOWED
MOVB R4, $OMODE :2SAVE IT FOR USE
MOVB $OFILL,RG 22GET THE ZERO FILL SWITCH
MOV 12(SP) ,RS :sPICKUP THE INPUT NUMBER
CLR R3 ;:CLEAR THE OUTPUT WORD

SEQ 0047
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006105
000404
006105
006105
006105
010503
006103
105337
100016
042703

006340
177770

000060
000040
006334

006336

000002 000004

BINARY TO OCTAL (ASCII) AND TYPE

1%:
2%:

3%

(%:
5%:

7%:

6%:

8%:

$OCNT:
$OFILL:
$OMODE :

ROL
BR

ROL
ROL
ROL
MOV

RTI

.BYTE
.BYTE
.BYTE
.BYTE
.WORD

R
$OMODE
7$

(SP)+,RS
(SP)+ R4
(SP)+,R3
(SP) ,4(SP)
SP)+,(SP)

2
(
0
0
n
C

s sROTATE MSB INTO *'C*'
;.60 DO _MSB
:.;FORM THIS DIGIT

;2GET LSB OF THIS DIGIT
;:TYPE THIS DIGIT?

J:BR IF NO

JsGET RID OF JUNK

::TEST FOR 0

:sSUPPRESS THIS 0?

;:BR IF YES

2;DON'T SUPPRESS ANYMORE 0°'S
;sMAKE THIS DIGIT ASCII
JsMAKE ASCII IF NOT ALREADY
;sSAVE FOR TYPING

;:G0 TYPE THIS DIGIT

;;COUNT BY 1

;:BR IF MORE TO DO

:;BR IF DONE

s INSURE LAST DIGIT ISN'T A BLANK
::G0 DO THE LAST DIGIT

:;RESTORE RS

: ;RESTORE R4

;sRESTORE R3

::SET THE STACK FOR RETURNING

; ;RETURN

::STORAGE FOR ASCII DIGIT
J:TERMINATOR FOR TYPE ROUTINE
::0CTAL DIGIT COUNTER

ssZERO FILL SWITCH

s sNUMBER OF DIGITS TO TYPE

SEQ 0048
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

000001

177777

SEQ 0049

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

e AR AR AR AR AR A AN AR T RA RN RN ERARAR AR AR AR AR

sTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
sSIGNED DECIMAL (ASCII) NUMBER AND TYPE IT, DEPENDING ON WHETHER THE
sNUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;BEFORE _THE FIRST DIGIT OF THE NUMBER, LEADING ZEROS WILL ALWAYS BE
sREPLACED WITH SPACES.

sCALL:

$TYPDS:

1¢:

2%:
3%:

4%:

5%:

6%:

MOV

TYPDS

MOV
MOV
MOV
MOV
MOV
MOV
MOV
BPL
NEG
Move
CLR
MOV
MovB
CLR
MOV
SuB
BLT
INC
BR
ADD
TST
BNE
1ST8
BMI
ASLB
BCC
MOVB
BIS

NUM,=(SP)

RO,=(SP)
R1.=(SP)
R2,=(SP)
R3,=(SP)
RS,=(SP)
#20200,=(SP)
gg<sw>.ns

RS
#'=,1(SP)
RO

#$DBLK,R3
# . (R%)+

R2

$DTBL (RO) ,R1
R1.R5

4%

R2

3%

R1.R5

R2

5%
(SP)
7$
(SP)

6$
1(SP) ,=1(R3)
#'0,R

;sPUT THE BINARY NUMBER ON THE STACK
::G0 TO THE ROUTINE

:3PUSH RO ON STACK

;sPUSH R1 ON STACK

;sPUSH R2 ON STACK

:sPUSH R3 ON STACK

s sPUSH RS ON STACK

ssSET BLANK SWITCH AND SIGN
;sGET THE INPUT NUMBER

;:BR IF INPUT IS POS.

s sMAKE THE BINARY NUMBER POS.
s sMAKE THE ASCI] NUMBER NEG.
;sZERO THE CONSTANTS INDEX
ssSETUP THE OUTPUT POINTER
.+SET THE FIRST CHARACTER TO A BLANK
;:CLEAR THE BCD NUMBER

;sGET THE CONSTANT

ssFORM THIS BCD DIGIT

;:BR IF DONE

s s INCREASE THE BCD DIGIT BY 1

:;ADD BACK THE CONSTANT

;s CHECK _IF BCD DIGIT=0
ssFALL THROUGH IF 0
ssSTILL DOING LEADING 0°S?

*:BR IF NO
::YES==SET THE SIGN
;sMAKE THE BCD DIGIT ASCII
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CZDAVA.PI 06-DEC-82 12:20 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE SEQ 0050
1866 006456 052702 000040 7%: BIS #' R2 ;sMAKE IT A SPACE IF NOT ALREADY A DIGIT
1867 006462 110223 Move R2,(R3)+ :sPUT THIS CHARACTER IN THE OUTPUT BUFFER
1868 006464 005720 TST (RO)+ : s JUST INCREMENTING
1869 006466 020027 000010 CMP RO,#10 s sCHECK THE TABLE INDEX
1870 006472 002746 BLT 2% ::G0 DO THE NEXT DIGIT
1871 006474 003002 BGT 8% ::G0 TO EXIT
1872 006476 010502 MoV R5,R2 :sGET THE LSD
1873 006500 000764 BR 6% ::60 CHANGE TO ASCII
1874 006502 105726 8$: TSTB (SP)+ :sWAS THE LSD THE FIRST NON-ZERO?

1875 006504 10000 8PL 9% ::BR _IF NO
1876 006506 116663 177777 177776 Move =1(SP),=2(R3)  ;;YES==SET THE SIGN FOR TYPING
1877 00b514 105013 9%: CLRB (R3) :sSET THE TERMINATOR
1878 006516 012605 MOV (SP)+,R5 :;POP STACK INTO RS
1879 006520 012603 MoV (SP)+,R3 ::POP STACK INTO R3
1880 006522 012602 MoV (SP)+,R2 :;POP STACK INTO R2
1881 006524 012601 MOV (SP)+,R1 ::POP STACK INTO R1
1882 006526 012600 MoV (SP)+,RO :sPOP STACK INTO RO
1883 006530 104400 TYPE :+NOW TYPE THE NUMBER
1884 006532 006556 $DBLK
1885 006534 016666 000002 000004 MOV 2(SP) ,4(SP) ;:ADJUST THE STACK
1886 006542 012616 MoV (SP)+,(SP)
1887 006544 000002 RTI :sRETURN TO USER
1888 006546 023420 $DTBL: 10000.
1889 006550 001750 1000.
1890 006552 000144 100.
1891 006554 000012 10.

$DBLK: .BLKW 4

1892 006556
1893
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CZDAVA.P11 06-DEC=-82 12:20 ERROR HANDLER ROUTINE SEQ 0051
}ggg .SBTTL ERROR HANDLER ROUTINE
1897 IR AR AR R AR AR AR AR AR AR AR RN AR,
1898 :THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
1899 :SAVE THE ERRUGR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
1900 sAND GO TO SWRCK ON ERROR
1901 sTHE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
1902 :SW15=1 HALT ON ERROR
| 1903 ;SW13=1 INHIBIT ERROR TYPEOUTS
; 1904 :SW10=1 BELL ON ERRCR
| 1905 sCALL
f 1906 H ERROR N : ;ERROR=EMT AND N=ERROR ITEM NUMBER
. 1907 006566 $ERROR:
| 1908 006566 104406 CKSWR J:TEST FOR CHANGE IN SOFT=-SWR
, 1909 006570 104406 CKSWR 2:6G0 LOOK FOR SWR CHANGE
g 1910 006572 105237 001103 7%: INCB $ERFLG J:SET THE ERROR FLAG
1911 006576 001775 BEQ 7% ::DON'T LET THE FLAG TO TO ZERO
1912 006600 013777 001102 172334 MOV $TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
1913 006606 032777 002000 172324 BIT #BIT10,aSWR ;sBELL ON ERROR?
1914 006614 001402 BEQ 1% ssNO - SKIP
1915 006616 104400 TYPE ;sRING BELL
1916 006620 001160 $BELL
1917 006622 005237 001112 1%: INC SERTTL ;sCOUNT THE NUMBER OF ERRORS
1918 006626 011637 001116 MOV (SP) ,$ERRPC ssGET ADDRESS OF ERROR INSTRUCTION
1919 006632 162737 000002 001116 Sus #2,3ERRPC
1920 006640 117737 172252 001114 MOvVB OSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
1921 006646 032777 020000 172264 BIT #81713,aSWR ::SKIP TYPEOUT IF SET
1922 006654 001004 BNE 20% ::SKIP TYPEOUTS
1923 006656 004737 006702 JSR PC,SWRCK 2260 TO USER ERROR ROUTINE
1924 006662 104400 TYPE
1925 006664 001165 $CRLF
1926 006666 20%:
1927 006666 005777 172246 2%: TST aSWR ;sHALT ON ERROR
1928 006672 100002 BPL 3% ;:SKIP IF CONTINUE
1929 006674 000000 HALT JsHALT ON ERROR!
1930 006676 104406 CKSWR ;2TEST FOR CHANGE IN SOFT/SWR
1931 006700 3%:
1932 006700 000002 RTI s sRETURN
1933 AR A AR AR AR AR AR AR AR RN,
1934 ;GO TYPE ERROR :
1935 ;G0 UPDATE SOFTWARE SWR IF °'CNTRL/G'
1936 AR AR AR AR AR R R AR R AR AR AR AR AR AR AR AR RN R AR RS
1937
1938 006702 004737 006712 SWRCK: JSR PC,SERRTYP ;GO TYPE ERROR
1939 006706 104406 CKSWR ;GO LOOK FOR SWR CHANGE
}82? 006710 000207 RTS PC sRETURN TO ERROR HANDLER
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104400
007042
000771

040
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001114

001116

007002

040
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ERROR MESSAGE TYPEOUT ROUTINE

SBTTL ERROR MESSAGE TYPEOUT ROUTINE

A AA ARt AR i AR AR AA ARl ittt it iiid ittt ittt dldll

THIS ROUTINE USES THE ''ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
:ERROR 1S TO BE REPORTED, IT THEN OBTAINS, FROM THE ‘‘ERROR TABLE'' (SERRTB),

:AND REPORTS iHE APPROPRIATE INFORMATION CONCERNING THE ERROR.

$ERRTYP:

1%:

2%:

3%:

4%:

5%:
6%:

7$:

000 8%:

TYPE
$CRLF
MOV
CLR
BISB
BNE

MOV

TYPOC
BR
DEC
ASL
ASL
ASL
ADD
MOV
BEQ
TYPE
.WORD
TYFE
$CRLF
MOV
BEQ
TYPE
-WORD
TYPE
$CRLF
MOV
BNE
MOV
TYPE
$CRLF
RTS

RO,=(SP)
0

R
Q#SITEMB,RO
1%

$ERRPC,=(SP)

#SERRTB,RO
(RO)+,2%
3%

0
(RO)+,4%
5%

0

(RO) ,RO
7$
(SP)+,R0

PC
a(RO)+,=-(SP)
(RO)

6%

7%
/7

::"'CARRIAGE RETURN'' & "LINE FEED"'

::SAVE RO
J:PICKUP THE ITEM INDEX

:;IT ITEM NUMBER IS ZERO, JUST
::TYPE THE PC OF THE ERROR

;s SAVE SERRPC FOR TYPEOUT

s ;ERROR _ADDRESS

..GO TYPE--OCTAL ASCII (ALL DIGITS)
s:GET OUT

:;ADJUST THE INDEX SO THAT IT WILL
:;WORK FCR THE ERROR TABLE

;:FORM TABLE POINTER

:;PICKUF ‘ERROR MESSAGE'' POINTER
::SKIP TYPEOUT IF NO POINTER

:;TYPE THE ''ERROR MESSAGE'’

;. 'ERROR MESSAGE'' POINTER GOES HERE
::"'CARRIAGE RETURN'' & ‘'LINE FEED''

:;PICKUP "DATA HEADER' POINTER
::SKIP TYPEQUT IF 0

::TYPE THE "DATA HEADER'

::,DATA HEADER" POINTER GOES HERE
::"'CARRIAGE RETURN' & '‘LINE FEED

::PICKUP "DATA TABLE'' POINTER
;360 TYPE THE DATA

:RESTORE RO B :
:"CARRIAGE RETURN' & “LINE FEED"

s RETURN

::SAVE @(RO)+ FOR TYPEOUT

2360 TYPE=--OCTAL ASCII (ALL DIGITS)
..ég }Hess ANOTHER NUMBER?

S:TYPE TWO(2) SPACES

:;LOCP
::TWO (2) SPACES

'

SEQ 0052

z

A
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2006 00704C
2007 007054
2008 007056
2009 007062
2010 007064
2011 007070
2012 007074
2013 007100
2014 007102
2015 0C7110
2015 007112
2017 007114
2018 007116
2019 007120
2020 007122
2021 007126
2022 007130
2023 007132
2024 107134
2025 v07136
2026 007140
2027 007144
2028 007146
2029 007152
2030 007156
2031 007162
2032 007164
2033 007166
2034 007170
2035 007174
2036 007176
2037 007202
2038 007204
2039 007210
2040 007212
2041 007220
2042 007224
2043 007226
2044 007230
2045 007236
2046 007240
2047 007246
2048

022737
001074
105777
100071
117746
042716
022726
001062
123727
001456

012777
000002

CZDAVAO DAV11 INTERPROC EXER
05~DEC~82 12:20

000176
172062
172056
177600
000007

001134

000176

172000
171774

177600
000025

000006
000015
000004
000002
000006
001135
000100

B S
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001140

000001

171720

000001
171676

TTY INPUT ROUTINE
.SBTTL TTY INPUT ROUTINE

.ENABL LSB

AL AR AL AR AL AR AR AR ARl Rl it d ittt iititdls)
soRRAARAR A AR A AR AR R AR AR AR RRR R AR AR

s SOFTWARE SWITCH REGISTER CHANGE ROUTINE.

sROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
;WHEN OPERATING IN TTY FLAG MODE.

$CKSWR: CMP
BNE

1STB

BPL

Move

BIC
CMP
BNE

CMPB

BEQ

TYPE
$CNTLG

$GTSWR: TYPE

$MSWR

MoV

TYPOC

TYPE

SMNEW

19%: CLR
CLR

7%: TSTB

BPL

mMovs

BIC
9%: CMP
BNE
TYPE

$CNTLU

20%: ADD
BR
108: CMP
BNE
TST
BEQ
MOV
ADD
TYPE

e ed

&S =2
L1

$CRLF
CMPB

BNE
MOV
15%: RTI

#SWREG,SWR
15%

as$TKS

15%
a$TKB,=(SP)
#°C177, (SP)
#7.(SP)+
15§
$AUTOB, #1
5%

SWREG,=(SP)

-(SP)
-(SP)
a$TKS
7%

a$TKB,=(SP)
#2C177.(SP)
(s:).azs

2(SP) ,aSWR
#6,SP
TAG,#1

$IN
158
#100,2%TKS

;:1S THE SOFT=SWR SELECTED?
2 sBRANCH IF NO

;sCHAR THERE?

3IF NO, DON'T WAIT AROUND
::SAVE THE CHAR

::STRIP=-0OFF THE ASCII

s31S IT A CONTROL G?

JsNO, RETURN TO USER

;sARE WE RUNNING IN AUTO-MODE?
s sBRANCH IF YES

s +sECHO THE CONTROL-G (=G)

s s TYPZ CURRENT CONTENTS

;s SAVE SWREG FOR TYPEOUT

::60 TYPE==OCTAL ASCII(ALL DIGITS)
: ;PROMPT FOR NEW SWR

: ;CLEAR COUNTER

::THE NEW SWR

::CHAR THERE?

::IF NOT TRY AGAIN
;:PICK UP CHAR

::MAKE IT 7-BIT ASCII
;:IS IT A CONTROL=-U?

2 sBRANCH IF NOT
s:YES,ECHO CONTROL=U (*U)

:: IGNORE PREVIOUS INPUT
:sLET'S TRY IT AGAIN

::1S IT A <CR>?

: :BRANCH IF NO

s+ YES,IS IT THE FIRST CHAR?
: :BRANCH IF YES

::SAVE NEW SWR

::CLEAR UP STACK

:sECHO <CR> AND <LF>

:;RE-ENABLE TTY KBD INTERRUPTS?
: ;BRANCH [F NOT

: ;RE=ENABLE TTY KBD INTERRUPTS
: :RETURN

SE@ 0053
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2050 007250
2051 007254
2052 007260
2053 007262
2054 007266
2055 007270
2056 007274
2057 007300
2058 007302
2059 007304
2060 007306
2061 007310
2062 007314
2063 007320
2064 007322
2065 007324
2066 007326
2067

2068

004737
021627
002420
021627
003015
042726
005766
001403

000707
104400
001164
000720

CZDAVAO DAV11 INTERPROC EXER
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006044
000060

000067

000060
000002

000002
177776
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TTY INPUT ROUTINE

16%: JSR
CMP
BLT
CMP
BGT
BIC
TST
BEQ
ASL
ASL
ASL

17%: INC
BIS
BR

18%: TYPE

B
.DSABL LSB

$QUES
R

PC,STYPEC
(SP),#60
18%
(SP) ,#67
18

:;ECHO CHAR

::CHAR < 0?

: :BRANCH [F YES

::CHAR > 7?

: ;BRANCH IF YES
::STRIP=-0FF ASCII

:21S THIS THE FIRST (CHAR
: sBRANCH [F YES

::NO, SHIFT PRESENT

33 CHAR OVER TO MAKE
¥ ROOM FOR NEW ONE.
:sKEEP COUNT OF CHAR
::SET IN NEW CHAR

::GET THE NEXT ONE

:sTYPE ?2<CR><LF>

: s SIMULATE CONTROL*U

SEQ 0054
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CZDAVAD DAV11 INTERPROC EXER
CZDAVA.F11 06-DEC-82 12:20 TTY INPUT ROUTINE SEQ 0055
2070
2071 R R R R AR e i i e
58;% ;E:{E ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
2074 H RDCHR ;s INPUT A SINGLE CHARACTER FROM THE TTY
2075 3 RETURN HERE : ;CHARACTER IS ON THE STACK
2076 H s:WITH PARITY BIT STRIPPED OFF
3078 .
2079 007330 011646 $RDCHR: MO\ (SP) ,=(SP) ;;PUSH DOWN THE PC
2080 007332 016666 000004 000002 MoV 4&(SP) ,2(SP) :sSAVE THE PS
2081 007340 105777 171600 1%: TSTB a$TKS ;;WAIT FOR
2082 007344 100375 BPL 1% A CHARAETER
2083 007346 117766 171574 000004 MOVB a$TKB, 4 (SP) ;;READ THE TTY
2084 007354 042766 177600 000004 BIC #AC<177>,4(SP) s+sGET RID OF JUNK IF ANY
2085 007362 026627 000004 000023 CMP 4(SP),#2% 2:1S IT A CONTROL=-S?
2086 007370 001013 BNE 3% ; ;BRANCH IF NO
2087 007372 105777 171550 2%: TSTB a$TKB ;:WAIT FOR A CHARACTER
2088 007376 100375 BPL 2% ;:LOOP UNTIL ITS THERE
2089 007400 117746 171542 Move a$TkB,=(SP) :;GET CHARACTER
2090 007404 042716 177600 BIC #2C177,(5P) :iMAKE IT 7-BIT ASCII
2091 007410 022627 000021 CMP (SP)+,#21 2:1S IT A CONTROL=-Q?
2092 007414 001366 BNE 2% s:1F NOT DISCARD IT
2093 007416 000750 BR 1% s YES, RESUME
2094 007420 026627 000004 000140 3%: CMP 4(SP) ,#140 ::1S IT UPPER CASE?
2095 007426 002407 BLT 4% : sBRANCH IF YES
2096 007430 026627 000004 000175 CMP 4(SP),#175 :21S IT A SPECIAL CHAR?
2097 007436 003003 BGT 4% : ;BRANCH IF YES
2098 007440 042766 000040 000004 BIC #460,4(SP) :sMAKE IT UPPER CASE

g?gg 007446 000002 4%: RTI ::GU BACK TO USER
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CZDAVA.P11 06=DEC~82 12:20 TTY INPUT ROUTINE SEQ 0056
2102 :;tttttt.'tﬁttttttttttt't.'Qttttttttttﬁtt 2323322332333 33333233232322]
2103 STHIS ROUTINE WILL INPUT A STRING FROM [HE TTY
2104 :CALL:

2105 ; RDLIN ::INPUT A STRING FROM THE TTY
2106 ; RETURN HERE ::ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
2107 . :;TERMINATOR WILL BE A BYTE OF ALL 0'S
2108 007450 010346 $ROLIN: MOV R3,=(SP) ::SAVE R3
2109 007452 012703 007556 1%: MOV #STTYIN,R3 ::GET ADDRESS
2110 007456 022703 007566 28: CMP #STTYIN+8.,R3  ::BUFFER FULL?
2111 007462 101405 BLOS  4$ +:BR IF YES
2112 007464 104407 RDCHR ::60 READ ONE CHARACTER FROM THE TTY
2113 007466 112613 MOVB  (SP)+,(R3) :GET CHARACTER
2114 007470 122713 000177 108 : C(MPB  #177.(R3) 2218 IT A RUBOUT
2115 007474 001003 BNE 3% ::SKIP IF NOT
2116 007476 104400 4$: TYPE S:TYPE A *2°
2117 007500 001164 $QUES
2118 007502 000763 BR 1% ::CLEAR THE BUFFER AND LOOP
2119 007504 111337 007554 3%: MOVB (R3),9% ::ECHO THE CHARACTER
2120 007510 104400 TYPE
2121 007512 007554 9%
2122 007514 122723 000015 CMPB  #15,(R3)+ ;;CHECK FOR RETURN
2123 007520 001356 BNE 2 :LOOP IF NOT RETURN
2124 007522 105063 177777 CLRB =1(R3) ..CLEAR RETURN (THE 15)
2125 007526 104400 TYPE TYPE A LINE FEED
2126 007530 001166 SLF
2127 007532 012603 MOV (SP)+,R3 ::RESTORE R3
2128 007534 011646 MOV (SP),=(SP) :ADJUST THE STACK AND PUT ADDRESS OF THE
2129 007536 016666 000004 000002 MOV 4&(SP),2(SP) 23 FIRST ASCII CHARACTER ON IT
2130 007544 012766 007556 000004 MOV #STTYIN,4(SP)
2131 007552 000002 RTI : ;RETURN
2132 007554 000 9% : .BYTE 0 ::STORAGE FOR ASCII CHAR, TO TYPE
2133 007555 000 .BYTE 0 : s TERMINATOR
2134 007556 $TTYIN: .BLKB 8. ::RESERVE 8 BYTES FOR TTY INPUT
2135 007566 136 125 015 S$CNTLU: .ASCIZ /*U/<15><12>  ::CONTROL 'V
007571 012 000
2136 007573 136 107 015 S$CNTLG: .ASCIZ /*G/<15><12>  ::CONTROL ''G'
007576 012 000
2137 007600 015 012 123 $MSWR: .ASCIZ <15><12>/SWR = /
007603 127 122 040
007606 075 040 000
2138 007611 040 040 116 SMNEW: .ASCIZ / NEW =
007614 105 127 040
007617 075 040 000
2139 .EVEN

2140
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CZDAVA.P11 06-DEC-82 12:20 TRAP DECODER SEQ 0057

.SBTTL TRAP DECODER

N
—
£
N

A AAALARAL AR AR ARl R ARl iRl iRt tiiiidiitdtsld

THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ''TRAP'' INSTRUCTION
:AND USE IT TG INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;GO TO THAT ROUTINE.

007622 010046 $TRAP: MOV RO,=(SP) ::SAVE RO

007624 016600 000002 MoV 2(5PY 20 :;GET TRAP ADDRESS
007630 005740 TST =(RO : :BACKUP BY 2

007632 111000 MovB (RO) ,RO ::GET RIGHT BYTE OF TRP
007634 006300 ASL RO ;;POSITION FOR INDEXING
007636 016000 007644 MoV $TRPAD(RO) ,RO  ;;INDEX TO TABLE

007642 000200 RTS RO ::G0 TO ROUTINME

.SBTTL TRAP TABLE

sTHIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;BY THE ''TRAP'' INSTRUCTION.

(o o To de Yo Yo No V. IV, IV IV IV IV IV IV TV [V, VO S W O A o
OV WN 2OV NO VS WN =00~V W

USLSTASUSUS LS LS NSNS LS LSS TSNS NTSLSTSTNS TSNS LS LN NN LS TS LSS ST NT NS TN LN LS TNT ST ST ST LY
b d e d e o i i ) D e i e i i e b o e D i o b cnd D D D i D e D o e D e e o e D b

: ROUTINE

007644 $TRPAD:

007644 005674 $TYPE  ;.;CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
67 007646 006140 $TYPOC ;.CALL=TYPOC TRAP+1(104401) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
68 007550 006114 $TYPOS ;;CALL=TYPOS TRAP+2(104402) TYPE OCTAL NUMBER (NO LEADING ZEROS)
69 007652 006154 $TYPON ;;CALL=TYPON TRAP+3(104403) TYPE OCTAL NUMBER (AS PER LAST CALL)
70 007654 006342 $TYPDS ;;CALL=TYPDS TRAP+4 (104404) TYPE DECIMAL NUMBER (WITH SIGN)
71 007656 007116 $GTSWR ;;CALL=GTSWR TRAP+5(°04405) GET SOFT-SWR SETTING
72 007660 007046 $CKSWR ;. CALL=CKSWR TRAP+6/1044)6) TEST FOR CHANGE IN SOF T-SWR
73 007662 007330 $RDCHR  ;;CALL=RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUTINE
74 007664 007450 $ROLIN ;;CALL=RDLIN TRAT+10(194410) TTY TYPEIN STRING ROUTINE
;g 007666 0106004 RESYNC ;;CALL=RESYNC TRAP+11(104411) PROGRAM RESYNC
77 104400 TYPE=TRAP+0
78 104401 TYPOC=TRAP+1
79 104402 TYPOS=TRAP+?2
80 104403 TYPON=TRAP+3
81 104404 TYPDS=TRAP+4
82 104405 GTSWR=TRAP+5
83 104406 CKSWR=TRAP+6
84 104407 RDCHR=TRAP+7
85 104410 RDL IN=TRAP+10
gg 104411 RSYNC=TRAP+11
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INTERBOARD COMMUNICATION SUBROUTINES
.SBTTL INTERBOARD COMMUNICATION SUBROUTINES

194 007670
195 007670 012737
196

1 005037
1

030477
001035
005337
001372

005337
0013¢

00041,

000004
001404
171462
001404

97 007676
198

99 007702
200 007706
201 007710
202 007714
203

204 007716
2205 007722

%207 007724

"M4&06

012737

005037
030477
001416
005337
001372

005337
001365

000400

000004

001404
171424

001404

007740

2218 007744

2219 007746
2220 007752
221

2
2222 007754
2223 007760

2224
2225 007762
2226

001406

2227

2228 007764 0

2229 007770 ?
1

—_
~NO
—
W
~J —~
&~

2230 007776
2231 010000
2232

2233
2234 010002
2235

3
3
1
1

—NNN

16
77
40
12

OO =2 -

000207

s R R AR AR R A N P AR N P R AR R AN R AR AR RN AR RN RARR AR RO

sWTNE

AL AAAAAL AR AR AL AR AR R e A R

WTNE : ;WAIT FOR BITS SET
001406 MOv #4 ,ABORT :SETUP ABORT TIMER
108: CLR TIME ;CLEAR SUB LOOP COUNTER
: INNER LOOP
15%: BIT R4 ,aDRVCSR ;WAIT FOR BITS SET
BNE WTEXI sYES: CONTINUE
DEC TIME ;DECR SUB LOOP COUNTER
BNE 15% sCONTINUE UNTIL ZERO
;OUTER LOOP
DEC ABORT ;DECR MAIN LOOP COUNTER
BNE 108 sCONTINUE UNTIL ZERO
BR WTABO ;TIMEOUT: ABORT PROGRAM
:;litttt'ttttt.ititi"'t"""t"'i..Q'Q""'.iﬁ".ﬁ.*‘ﬁ'Q'tiii'titili't
;WTEQ
AR LA AR RS AR ARl iRl il i i e T
WTEQ: ;WAIT FOR BITS CLEAR
001406 Mov #4 ,ABORT ;SETUP ABORT TIMER
: INNER LOOP
108: CLR TIME ;CLEAR SUB LOOP COUNTER
15%: BIT R4 ,aDRVCSR ;WAIT 10R BITS CLEAR
BEQ WTEXI +YES: CONTINUE
DEC TIME :DECR SUB LOOP COUNTER
BNE 15% ;CONTINUE UNTIL ZERO
;OUTER LOOP
DEC ABORT ;DECR MAIN LOOP COUNTER
BNE 108 sCONTINUE UNTIL ZERO
BR WTABO :TIMEOUT: ABORT PROGRAM
sSYNC LOST, RESTART
WTABO: MOV (SP) ,$TSTPC :SAVE P(
001414 MOV aDRVCSR,SERRST ;SAVE (SR
ERROR+17 ;ALERT OPERATOR THAT WE'RE STUCK
RSYNC sAND RESYNC

wic¥l: RTS PC

;PROGRAM SYNCHRONIZED
JRETURN

SEQ 0058
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2242 010004
2243 010004
2244 010010
2245 010014
2246 010020
2247 010022
2248 010030
2249

10060
10062
2261 010066
2262
2263
2264
2265
2266 010072
2267 010076
2268 010100
2269 010104
2270 010106
2271 010114
2272

004737
012706
005737
001404
012737
000403

012737

005037
005337
001375
005337
001370

000005
104400
000137

005737
001403
106427
000207
012737
000207

005737
001403
106427
000207
012737
000207

CZDAVAQ DAV11 INTERPROC EXER
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010072
001100
001420

000014

000030

001404
001404

001406

001454
000340
000340

001454
000000
000000
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INTERPROCESSOR PROGRAM RESYNCHRONIZAiION ROUTINE

.SBTTL

INTERPROCESSOR PROGRAM RESYNCHRONIZATION ROUTINE

::'Qi.t.'itii't'ttt"""i'itit"i'iitit.'iiii.t'.titttitt'ti't'i"t.t'Q

sRESYNC

::Itt""ttti't'..i"t'.'Ql!i'.'.".ﬁ..t"i".'.".t'ﬁt."'.".t.t."t‘Q

RESYNC:
JSR PC,CPUHI
MOV #STACK,SP

TST MSTER
BEQ 208
001406 10%: MOV #14 ,ABORT
BR WTSYNC
001406 20%: MOV #30,ABORT
WTSYNC:
10%: CLR TIME
15%: DEC TIME
BNE 15%
DEC ABORT
BNE 10%
RESET
TYPE ,SYNMSG

JMP SYNCST

s INITIALIZE STACK POINTER

::WAS THIS CPU STARTED AS MASTER?
:;YES: SETUP DELAY FOR MASTER
;sSLAVE CPU: WAIT FOR MASTER TO
:sREACH ITS RESYNC ROUTINE

::MASTER CPU: WAIT FOR SLAVE

:;CLEAR SUB LOOP COUNTER
:;DECR SUB LOOP COUNTER
;;CONTINUE UNTIL ZERO
::DECR MAIN LOOP COUNTER
: ;CONTINUE UNTIL ZERO

::RESET PROCESSOR
:sTYPE THE MESSAGE
22AND RESTART

;:"ttittttttttt'tttiitt*'ttt'itttﬁttittttt't'tit..'tiiittt.ttttﬁitttt't

:CPUHI

A A A2 AR AR RRRARRRRRRRRRR R R0 R R R0 R0 RRRRRR R Rl ]

CPUHI: TST LSI

BEQ 1%

MTPS #340

RTS PC
177776 1%: MOV #340,PS

RTS PC

;1S THIS CPU AN LSI?
:NO: UNIBUS
sSET HIGHEST PRIORTY (LSI)

;SET PRIO7, IN UNIBUS

::ttitttﬁ'ii't.t'tiiiii'i""it't'ttti'tttt"i.tt"‘ﬁiitit'!'tttttt.t.'i

;CPULO

A A Adid 22220 RRdRRRRRRiRRRRRRR R R RRRRRRRdRRRRd ]

CPULO: TST LSI

BEQ 1%
MTPS #0
RTS PC
177776 1%: MOV #0,PS
RTS PC

:1S THIS CPU AN LSI?
JNO: UNIBUS
:SET LOWEST PRIORITY (LSID)

:SET PRIOO, IN UNIBUS

SEQ 0059
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2284
2285
2286
2287 010142
2288 010143
2289 010215

2290

2291 010217
2292

2293 010234
2294 010265
2295 010327
2296 010360

2297 010421
2298 010440

2301 010541
2302 010560
2303 010613
2304 010632
2305 010666
2306 010704
2307 010735
2308 010753
2309 011002
2310 011020
2311 011053
2312 011071
2313 011125
2314 011143
2315 011170
2316 011206
2317 011223
2318 011241
2319 011263
2320 011302
2321 011350
2322 011374
2323

2324 011443
2325 011500
2326 011535
2327

2328

2329 011554
2330 011566
2331 011574
2332

06-DEC~82 12:20

200
103 132 104
200 000
200 052 122
124 105 123
123 114 101
124 105 123
123 114 101
123 124 101
106 101 m
123 124 101
123 124 101
123 124 101
127 117 122
123 124 101
102 125 106
123 124 101
106 101 11
123 124 101
123 124 101
123 124 101
127 117 122
123 124 101
102 125 106
123 124 101
104 101 124
123 124 101
116 117 040
123 124 101
101 124 124
123 124 101
103 101 116
127 101 1
123 124 125
105 122 122
105 122 122
105 122 122
001116 001122 001124
001116 001414 000000
001412 001414 000000

ASCII MESSAGES
ASCII MESSAGES

.SBTTL
NLIST

TITLE:

SYNMSG:
EM1:
EM2:
EM3:
EM4:
EMS:
EM6:
EM7:
EM10:
EM11:
EM12:
EM13:
EM14:
EM15:
EM16:

EM17:

DH1:
DH2:
DH3:

ooOo
—_—y — =
NN =

BEX
LASCII
LASCIs
LASCIZ
LASCIZ
LASCII
LASCIZ
LASCII
LASCI2Z
LASCII
LASCIZ
LASCII
LASCI2
LASCII
ASCIZ
LASCI1]
LASCIZ
LASCII
LASCIZ
LASCII
LASCIZ
LASCII
LASCIZ
LASCII
LASCI2
LASCII
LASCIZ
LASCII
LASCIZ
LASCII
LASCIZ
LASCII
LASCII
LASCIZ
LASCIZ
LASCI2
JASCIZ
LASCIZ
.EVEN

I §
MACRO M1200 O06-DEC=B2 12:16 PAGE 66

" <CRLF>

\CZDAVAO DAV11=A/B INTERPROCESSOR EXERCISER\
<CRLF>

<CRLF>/+RESYNC.../<CRLF>

/TEST 1 STATUS: MASTER/<CRLF>
/SLAVE FAILED TO ECHO DBR CONTENTS/
/TEST 2 STATUS: MASTER/<CRLF>
/SLAVE FAILED TO ECHO 'STAT' BITS/
/STATUS: MASTER/<CRLF>
/FAILED TO INTR ON A °'DATI'/
/STATUS: MASTER/<CRLF>
/STATUS ERROR ON 'DATI'/
/STATUS: MASTER/<CRLF>
/WORD COUNT ERROR ON 'DATI'/
/STATUS: MASTER/<CRLF>
/BUFFER ADRS ERROR ON 'DATI‘/
/STATUS: SLAVE/<CRLF>
/FAILED TO INTR ON °'DATO"/
/STATUS: SLAVE/<CRLF>
/STATUS ERRCR ON 'DATO'/
/STATUS: SLAVE/<CRLF>
/WORD COUNT ERROR ON 'DATOQ'/
/STATUS: SLAVE/<CRLF>
/BUFFER ADRS ERROR ON °‘DATO'/
/STATUS: SLAVE/<CRLF>
/DATA ERROR ON 'DATOD'/
/STATUS: SLAVE/<CRLF>
/NO ATTN INTR/
/STATUS: SLAVE/<CRLF>
/ATTN STATUS ERROR/
JSTATUS: MASTER/<CRLF>

ANNOT START COMMUNICATION WITH SLAVE=/
¢+ \ITING FOR DSTATC/<CRLF>
+ UCK WAITING FOR COMPANION INTERLOCK/<CRLF>

/ERRPC  BUSADR EXPCT  RCVD/
/ERRPC  MEMADR EXPCT  RCVD/
/ERRPC  DRVCSR/

- $ERRPC ,$BDADR,$GDDAT,$BDDAT,0

$ERRP(C,$ERRST,0
$TSTPC,$ERRST,O

SEQ 0060



J_ 5
CZDAVAQ DAV11 INTERPROC EXER MACRO M1200 06-DEC-82 12:16 PAGE 67

CZDAVA.F11 06=DEC=82 12:20 PROGRAM AREAS SEQ 0061
2334 .SBTTL PROGRAM AREAS
2335 _' S 2222223233322 2223232322232322222233 2022322333223 2233232333333232233203)
2336 SYPATCH' IS A PATCH AREA FOR TEMPORARY CODE.
2337 ;"'ttttt!'ltt.tl.ttt't!"t't"!tt!t'ttt.tt.tittitttttt.tttiti.itt
gggg 011602 PATCH: .BLKW 12.
23‘.0 ::'ttttttQtttttl't"tt"t"tl"tt.'.tt.tt.tttt.t't.ittt."tti..it
2341 ;*DBUF' IS THE WORKING AREA IN MEM FOR ALL NPR OPERATIONS.
2342 R R e R e ey
2343 011632 000000 DBUF: O :1ST ADRS OF DATA BUFFER
2344 000001 .END



CZDAVAD DAV11 INTERPROC EXER

CZDAVA.PT1
ABORT 001406
BITO = 000001
BIT00 = 000001
BITO1 = 000002
BIT02 = 000004
BITO3 = 000010
BITO4 = 000020
BITOS = 000040
BIT06 = 000100
BIT07 = 000200
BITO8 = 000400
BITO9 = 001000
BIT1 = 000002
BIT10 = 002000
BIT11 = 004000
BIT12 = 010000
'BIT13 = 020000
BIT14 = 040000
BIT15 = 100000
'BIT2 = 000004
'BIT3 = 000010
/BIT4 = 000020
'BITS = 000040
'BIT6 = 000100
'BIT7 = 000200
'BIT8 = 000400
/BIT9 = 001000
|BPTVEC= 000014
| CKSWR = 104406
| CLRBUF 005606
CPUHI 010072
CPULO 010116
CR = 000015
CRLF = 000200
DBUF 011632
DDISP = 177570
|DELAY 005574
DH1 011443
DH2 011500
DH3 011535
DISPLA 001142
DISPRE 000174
DRVADR 001360
DRVBAR 001366
DRVCSR 001370
PRVCTO 001374
DRVCT2 001376
DRVDBR 001372
'DRVECT 001362
'DRVISR 005666
DRVWCR 001364
DSTATA= 004000
' DSTATB= 002000

06-DEC-82 12:20

DSTAT(C=
DSWR =

EM7
EOPT
EOPTA
EOPTB
ERRFLG
ERROR
ERRVEC
FNCT1
FNCTZ
FNCT3
GTSWR
HT
ICOUNT

=
—
O
w
"

0

b v

o
mhunnun

K_ 5
MACRO M1200 06-DEC-82 12:16 PAGE 67-1
SYMBOL TABLE

o

VIO OO0OO0OO0O0O ==t b ed d b QOO =t b ek N b
VIVWWONON N S S WWNON) = 2 O O NN O WMANO
VIR = \NON =2 SN N NN NNV O WWW NN O NN O
SNVONNWN = WN= Y WWOWNWNOWNS OOV O0OO

oo

011602
177772
000240
000000
000040
000100

PR3
PR4
PRS
PR6
PR7

PS
PSW
PWRVEC
RDCHR
RDLIN
RESVEC=
RESYNC
RPRAM
RPRAM4
RSTVEC
RSYNC

nouunnnnnnnmn

e
o
nnn

w

E

o

o~
nuwuunnnnnnnnnnn

004000
010000

SENDNG
SENULL

020000
040000

i=i{=l=lolelelele]
=lelelelelelel]
NON = e d d b
W
£H

N = O =d o cd ced wd
NOOH=0ONNON)
WOOONOOOoONN

coco
P t=1=]
~No =

005477
005474

$EOP
$EOPCT
$ERFLG
$ERMAX
$ERROR
SERRPC
SERRST
$ERRTB
$ERRTY
SERTTL
$FILLC
$FILLS
$GDADR
$GDDAT
$GET42
$GTSWR
S$ICNT
$INTAG
SITEMB
SLF
SLPADR
$LPERR
SMNEW
$MSWR
SNULL
SOCNT
SOFILL
$OMODE
$PASS
$QUES
$RDCHR
SROLIN
$RTNAD
$SWR =
$TKB
$TKS
$IN =
$TPB
$TPFLG
$TPS
$TRAP
$TRPAD
$TSTNM
$TSTPC
$TTYIN
$TYPDS
$TYPE
$TYPEC
STYPEX
$TYPOC
$TYPON

- $TYPOS

005376

o

o

o
—d N -

o

o

—

e
-t O ON = N O = VINI N NN = e N b b
[=Te Mo P AV F e Nl NIV T N N1, TP Ne 8

SEQ 0062



L. 5
CZDAVAD DAV11 INTERPROC EXER MACRO M1200 06=DEC=82 12:16 PAGE 67-2

'CZDAVA.FI 06-DEC-82 12:20 SYMBOL TABLE

. ABS. 01163 000
ERRORS DETECTED: 0

VIRTUAL MEMORY USED: 12735 WORDS ( 50 PAGES)

DYNAMIC MEMORY: 14114 WCRDS ( 54 PAGES)
ELAPSED TIME: 00:00:38

'ZDAVAO.BIN/DS:GBL/EN:ABS:AMA,ZDAVAO/CR:SYM/=SP=[6,1]SYSDGN,[6,4]ZDAVAQ.P11

SEQ 0063



IDAVAO  CREATED BY MACRO ON 6=DEC~82 AT 12:16 PAGE 1

'CZDAVA.P11 06-DEC~82 12:20 SYMBOL CROSS REFERENCE

SYMBOL ™ VALUE REFERENCES

ABORT 001406 BOL=S77  «27-698  %27-705  %64=2195

| +65-225¢

BITO = 000001 421437

BITO6 = 000001 #91-437  21-437  33-942  36=1070

BITO1 = 000002 491437  21-437

BITO2 = 000004 #51-437  31-437

BITOS = 000010 #51-437  51-437

IBITOZ = 000020 #91-437  21-437

BITOS = 000040 451437  31-437

BITO6 = 000100 #91-437  91-437

BITO7 = 000200 #91-437  31-437

BITO8 = 000400 #91-437  21-437

BITOS = 001000 #21-437  31-437

BIT1 = 000002 #1437

BITI0 = 002000 #91-437  57-1913

BIT11 = 004000 #91-437

BIT12 = 010000 #51-437

BITIS = 020000 #31-437  57-1921

BIT14 = 040000 #51-437

BIT1S = 100000 #31-437

BIT2. = 000004 #31-437

BITS = 000010 #31-437

BIT4 = 000020 #31-437

BITS = 000040 #51-437

BIT6 = 000100 #51-437

BIT? = 000200 #51-437

BIT8 = 000400 #91-437

BIT9 = 001000 #91-437

BPTVEC = 000014 #51-437

CKSWR = 104406 47-1536  57-1908  57-1909  57=1930

CLRBUF 005606 42-1273 451436  #50~1634

CPUMI 010072 27-686 27-695  31-865  32-880
$8-1137  40-1201  41-1246  49-1263
29-1599  49-1609  65-2243  #65-2266

CPULO 010116 31-860  32-894  35-1025  41-1241

CR = 000015 #21-437  59-1732

CRLF = 000200 #21-437  51-1702  66-2287  66-2289
662299  66-2301  66-2303  66-2305
66-2317  66-2319  66-2321  66-2322

DBUF 011632 24586  24=500 24504  24-508

DDISP = 177570 #21-437  22-460  25-632

DELAY 005574 58-741  31-863  32-887  33-950

DH1 011443 53-463  23-460  23-475  23-481
53-817  23-520  93-535  468-2324

DH2 011500 53-523  w68-232

DH3 011535 53-541 3547  #66-2326

DISPLA 001142 #22-460  +25-632  *25-640  57-1912

DISPRE 000174 421449  25-840

DRVADR 001360 #34-554  95-653

DRVBAR 001366 #24-563  32-893  33-941 33-946
63-1335  45-1441

DRVCSR 001370 #24-564  27-697  27-701  27-708

*64-2204

43-1332

57-1939

32-904
42-1296

42-1279

66-2291
66-2307

50-1635

35-1017
23-487

35-1021
28-736

*64-2214

#63-2183

33-916
43-1308

45-1442

66-2291
66-2309

50-1648

37-1084
23-493

36-1069
29-761

CREF
*64-2222

35-1010
45-1426

#65-2276

66-2293
66-2311

#67-2343

41-1244
23-499

36-1073
29-772

vO1

*§5-2247

35-1035
46-1460

66-2295
66-2313

#49-1620
23-505

42-1278
29-782

36-104¢
46-1469

66-2297
66-2315

23-511

43-1331
30-802

SEQ 0064
*65-2250



SEQ 0065

Vo1

CREF

PAGE 2
NCE

SYMBOL CROSS REFERE

CREATED BY MACRO _ON 6-DEC-82 AT 12:16
06-DEC-82 12:20

' ZDAVAO
CZDAVA.PF11

89.‘11111

MMMMMNNT T\

OO 000
OO ONOO N
— OO ~—NM~
OO ™= r—
UL .
OMINMNONISTO
MMMMMSF T T

REFERENCES

'SYMBOL VALUE

39-1171
38=-1147
23-512

37-1090

*46-1487

39-1170

38-1143

23-506
*36-1076
*45-1432

31-843
38-1140

23-500
1014
44-1402

+35-10
4

29-781
34-991
*44-1391

49-1611

28-742
*34-978

44-1383
*25-651

34-962
*44-1364

30-830

42-1302
*25-643

49-16
28-73

49-16
#48-1585

49-1600
49-1601
28-728
48-1580
*33-949
*42-1269
47-1527
28-746
36=1074
64-2230
*25-630

#66-2303
47-1540
48-1587

*32-884

OO0~ r~r~r~r—r——0Q
| e, 1 S n. su s e S S S s S g

104000
000004

ERROR
ERRVEC

e ————————



—

ZDAVAD  CREATED BY MACRO ON 6-DEC-82 AT 12:16 PAGE 3

CZDAVA.P11 06-DEC=-82 12:20 SYMBOL CROSS REFERENCE

'SYMBOL ~ VALUE REFERENCES _

FNCT1 = 000002 #-02 T 8736 29-761  29-772

| $9-1190  74-1388  47-1512

FNCT2 = 000004 #21-443  34-964  37-1092  44-1385

FNCTS = 000010 #31-44, 261077

IGNS = weawes 51649 31449

GTSWR = 104405 56-677  #63-2182

W = 000011 #51-437  51=1700

ICOUNT 001422 #9483  #26-681  %47-1539  +47-1541

INTFLG 001402 0u-575  W52-886 32897 35-1016

| * -

'IOTVEC = 000020 #21-437

LDBUF 005624 $2-889  #50-1647

LF = 000012 #21-437  52-1736

LSl 001456 #34-601  #25-644  %25-646  31-854

MINIT1 002014 57-688  #27-695

'MSTER 001420 #54-582  %95-607  %25-610  27-687

'MTPS = 106427 #21-439

MTST1 002100 57702  #28-725  48-1588

MTST2 002272 #30-801  30-831

MTSTS 002514 #32-884 34994

MISTG 003200 ¥35-1014  37-1122

M3INI 002502 #32-880

MAINI 003166 #35-1010

PATCH 011602 #67-2338

PIRG = 177772 #21-437

PIRQVE = 000240 ¥51-437

PRO = 000000 #51-437

PR1 = 000040 ¥51-437

PR2 = 000100 ¥51-437

PRS = (00140 #51-437

PRG = 000200 #31-437

PRS = 000240 #51-437

PR6 = 000300 #31-437

PR7 = 000340 ¥51-437

PS = 177776 #21-437  21-437  25-645  %65-2270

PSw = 177776 #31-437

PWRVEC = 000024 #31-437 A

RDCHR = 104407 62-2112 #65-2184

RDLIN = 104410 #63-2185

RESVEC = 000010 #21-437

RESYNC 010004 63-2175  #65-2242

RPRAM 001432 #O4-589 42-1977  42-1278  42-1287

RPRAMG 001446 #4597  45-1440  45-1441  45-1450

RSTVEC 005554 31-866  34-996  37-1124  41-1247

RSYNC = 104411 27-710  #63-2186  64=-2231

R6 =%000006 #31-437 21437 %25-615  #25-616

R7 =%000007 #31-437  91-437

SAVE 001416 #24-581  +34<975  34=976  +37-1103
240-1225  40-1227  %44-1381  44-1389

SCOPE = 000004 #21-457

SETUP2 001676 #36-657  26-660

SETUPS 001722 #o6-664  26-667

29-782
4£7-1509

35-1028

41-1236
47-1537

*65-2280

43-1326
44-1407
25-617

37=-1104
*47-1505

34-966

*42-1271

65-2266
65-2245

43-1327
47-1532

+36-1170
47-1513

CREF
37-1094

42-1289

65-2276

43-1339

#49-1609

39-1171

vo1
38-1146

*45-1433

43-1340

39-1172

39-1179

45-1452

*40-1224

SEQ 0066



ZDAVAQ CREATED BY MACRO _ON 6-DEC-82 AT 12:16 PAGE &

CZDAVA.P11 06-DEC-82 12:20 SYMBOL CROSS REFERENCE

SYMBOL VALUE REFERENCES

SETVEC 005534 31-857 32-881 35-1011 41-1238

SINIT1 003656 27-689 #38-1137

SL1STR 003750 38-1150 #39-1170

STACK = 001100 #21-437 25-619 26=679 27-696

START 001474 25-608 #25-612

START1 001460 21=451 #25-607

START2 001466 21=452 #25-610

STAT 001400 #24-574

STKLAT = 177774 #21-437

STST 003734 37-1125  #39-1159 39-1184

'STST2 004026 #40-1201

STST3 004200 #42-1268 441405

'STST4 004750 #45-1431 47-1530

SWR 001140 #22-460 25=017 *25-631 25-633

; 59-2006 59-204

' SWRCK 006702 57-1923  #57-1938

 SWREG 000176 #21-449 25-639 26=675 59-2006

' SWO = 000001 #21-437

' SW00 = 000001 #21-437 21=437

Swo1 = 000002 #21-437 21-437

Sw02 = 000004 #21-437 21-437

Sw03 = 000010 #21-437 21-437

Sw04 = 000020 #21-437 21=437

SW05 = 000049 #21-437 21-437

Sw06 = 000100 #21-437 21-437

Sw07 = 000200 #21-437 21-437

Sw08 = 000400 #21-437 21-437

Sw09 = 001000 #21-437 21=437

Sw1 = 000002 #21-437

Sw10 = 002000 #21-437

Sw11 = 004000 #21-437

Sw12 = 010000 #21-437

SW13 = 020000 #21-437

Sw14 = 040000 #21-437

SW15 = 100000 #21-437

Sw2 = 000004 #21-437

Sw3 = 000010 #21-437

Swé = 000020 #21-437

SW5 = 000040 #21-437

Swé = 000100 #21-437

Sw7 = 000200 #21-437

Sw8 = 000400 #21-437

SW9 = 001000 #21-437

SYNCST 001776 #27-686 65-2261

SYNMSG 010217 65-2260 #66-2291

S3INI 004166 #42-1262

S4INI 004736 #45-1425

TBITVE = 000014 #21-437

TEMP 001410 #24-578

TIME 001404 #24-576 *27-699 «27-703 *32-891
*45-1439  45-1454  48-1585  +48-1586

*65-2254

42-1264

38-1138

*25-639

59-2020

+32-899
*64-2197

45-1427

65=2244

26=675

+35-1019
*64-2201

CREF
#49-1599

57=191

+35-103
*64-221

3

0
6

vo1

57=1921

*42-127
*64=2215

57=1927

*42-1291
*65-2253

SEQ 0067



CREATED BY MACRO ON 6-DEC-82 AT 12:16
06-DEC~-82 12:20

ZDAVAQ
CZDAVA.P11
'SYMBOL  VALUE
TITLE 010142
TKVEC = 000060
TPVEC = 000064
TRAPVE = 000034
'TRTVEC = 000014
TYPDS = 104404
TYPE = 104400
TYPOC = 104401
TYPON = 104403
TYPOS = 104402
WTABO 007764
WTEQ 007726
|ursx1 010002
'WTNE 007670
Iursvuc 010040
' XPRAM 001424
| XPRAMG 001440
$SAUTOB 001134
$BDADR 001122
'$BDDAT 001126
$BELL 001160
$CHARC 006110
$CKSWR 007046
$CMTAG 001100
$CM3 = 000000
$CNTLG 007573
SCNTLU 007566
$CRLF 001165
$DBLK 006556
$DOAGN 005470
$DTBL 006546
$ENDAD 005460
SENDCT 005426
$SENDNG 005477
$SENULL 005474
$EOP 005376
$EOPCT 005420
$ERFLG 001103
$ERMAX 001115
$ERROR 006566
$ERRPC 001116
SERRST 001414
$ERRTS 001170

REFERENCES

26-672
#21-437
#21=437
#21-437
#21=457

#24-580
#23-460

PAGE 5

SYMBOL CROSS REFERENCE

#66-2287

*25-624

#63-2181
48-1563
58=1970
59-2042
58-1986

64-2225
29=775
44-1371
64-2218
29-785
47-1504

«27-708
58-1965

*25-625

48-1567
58-1974
60-2064
59-2021

#64-2228
30-813
44-1398

#64-2234
30-822

#64-2194

32-893
35-1021

*30-802
*42-1301

28-743
33-943
*43-1309
46=1474

52-1725

+57-1919
*64-2229

31-847
47-1495

34-973
32-895
35-1026

*32-909
*43-1315

*30-826

+35-1036
43-1313

*46-1481

*52-1734

58-1951

54-1804
58-1981
62-2120

34-960
47-1522

37-1101
33-936
+33-924
*43-1322
30-827
*36=1047
+43-1320
46-1482

#52-1739

58-1971

56-1883
58-1989
62-2125

34-987
#64-2213

39-1166

33-937

*33-932
*43-1335

58-1977

66-2329

CREF

57=1915
59-2v16
#63-2177
37-1088
40-1222
36=-1064
*33-946

*44-1360

+33-917
*36-1058
*(3-1332

58-1982

66-2330

v01

57=1924
59-2018
65-2260

37=1115

42-1286

36-1065

*35-1040

*46-1465

33-921
*36-1069
43-1333

59-2043

58=1950
59-2022

39-1182

44-1380

*36-1053
*46-1476

*33-929
*36-1070
*44-135%

SEQ 0068



IDAVAO  CREATED BY MACRO ON 6-DEC-82 AT 12:16 PAGE 6

CZDAVA.F11 06-DEC~82 12:20 SYMBOL CROSS REFERENCE CREF VO SEQ 0069

SYMBOL =~ VALUE REFERENCES

SERRTY 006712 57-1938  #58-1949

SERTTL 001112 #22-460  +57-1917

$FILLC 001156 #32-460  51-1710

$FILLS 001155 #22-460

$GDADR 001120 #2460

$GDDAT 001124 #20-460  *28-729  28-743  %30-804  30-827  +30-833  #32-907  33-919  33-921

| +33-008  #33-936  %33-940 33943  35-1038 +36=1049  36=1051 *+36=1057 =36=1064
+36-1068 361071 %42-1299 *43=1311  43-1313  #43-1319 #43-1326 +43-1330  43-1333

| *44-1361 ~46-1463 *46-1472  46-1474  +46-1480  46-1482  66-2329

'$GET42 005450 #48-1570

'$GTSWR 007116 #59-2018  63-2171

'$ICNT 001104 #22-460

SINTAG 001135 #22-460  59-2044 :

'SITEMB 001114 #20-460  *57-1920  58-1954

'$LF 001166 #22-460  62-2126

'SLPADR 001106 #22-460

'$LPERR 001110 #22-460 .

SMNEW 007611 59-2023  #62-2138 '

SMSWR 007600 59-2019  #62-2137

SNULL 001154 #22-460  51-1712

SOCNT 006336 +53-1774  %54-1806 #54-1819

SOFILL 006337 +53-1768 +53-1772  53-1782  #54-1820

SOMODE 006340 #53-1769 +53-1773  53-1778 *53-1781 #54=1794  #54=1821

$PASS 001100 #22-460  +4B-1555  %4B-1556  4B-1565

$QUES 001164 #22-460  60-2065  62-2117

$ROCHR 007330 #61-2079  63-2173

SROLIN 007450 #62-2108  63-2174

SRTNAD 005472 #48~-1580

$SWR = 122000 #21-430  22-460  22-460  22-460

$TKB 001146 #22-460  59-2010  59-2028  61-2083  61-2087  61-2089

$TKS 001144 #22-460  59-2008  59-2026  59-2046  61-2081

$TN = 000001 #21-429

$TPB 001152 #22-460  52-1731

STPFLG 001157 #22-460  51-1688 ¢

$TPS 001150 #22-460  52-1729 -

STRAP 007622 25-626  #63-2150

STRPAD 007644 63-2155  #63-2165

$TSTNM 001102 #22-460  *4B-1554  57-1912

$TSTPC 001412 #24-579  +64=2228  66-2331

STTYIN 007556 62-2109  62-2110  62-2130  #62-2134

STYPDS 006342 #55-1835  63-2170

STYPE 005674 #51-1688  63-2166

STYPEC 006044 51-1709  51-1716  52-1724  #52-1729  52-1730  60-2050

STYPEX 006112 52-1735  52-1737  #52-1740

$TYPOC 006140 #53-1772  $3-2167

STYPON 006154 53-1771  #53-1774  63-2169

$TYPOS 006114 #53-1767  63-2168
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