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1.0  GENERAL INFORMATION
1.1 PROGRAM ABSTRAC(T

THIS PRODUCT IS THE PDP=11 REPAIR LEVEL DIAGNOSTIC FOR THE UNIBUS

TO N1 ADAPTER (DEUNA). THIS DIAGNOSTIC WAS DESIGNED TO DETECT STATIC
AND DYNAMIC HARDWARE FAILURES IN THE DEUNA BOARDSET. THE DEUNA BOARDSET
IS THE TWO _MODULES WHICH PLUG INTO THE PDP=11 UNIBUS. THE TWO MODULES
ARE THE M7792 PORT MODULE AND THE M7793 LINK MODULE. THIS DIAGNOSTIC
IS CAPABLE OF TESTING EIGHT SUCH BOARDSETS ON A SINGLE PDP-11 UNIBUS.
THIS DIAGNOSITC WILL ONLY RUN IN A STANDALONE . OFFLINE ENVIRONMENT.
THE DEUNA IS LOGICALLY REMOVED FROM THE ‘WIRE' BY THE DIAGNOSTIC, SO
NO MESSAGES FROM OTHER NODES ON THE NETWORK, TO THE DEUNA UNDER TEST,
WILL DISRUPT THE TESTING PROCESS. HOWEVER, BECAUSE THIS DIAGNOSTIC
RUNS THE DEUNA SELF=TEST IN TEST 9, AND THE SELF=TEST PERFORMS AN
EXTERNAL LOOPBACK AS PART OF ITS TESTING PROCEDURE, IT IS RECOMMENDED
THAT THE DEUNA TRANSCEIVER CABLE BE REMOVED FROM THE H4000 TRANSCEIVER
AND PLUGGED INTO A FIELD SERVICE EXTERNAL LUOPBACK CONNECTOR.

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC

SEQ 2
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RUNTIME SERVICES SOF TWARE (SUPERVISOR). THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT.
THIS PROGRAM CAN BE USED WITH XXDP+¢, ACT, APT, SLIDE AND PAPER
TAPE. FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVICES, REFER
TO THE XXDP+ USER'S MANUAL. THERE IS A BRIEF DESCRIPTION OF

THE RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT.

1.2  SYSTEM REQUIREMENTS
THE FOLLOWING LIST OF HARDWARE IS REQUIRED TO RUN THIS DIAGNOSTIC:

PDP=11 (PU
28K WORDS OF MEMORY
CONSOLE TERMINAL
DEUNA BOARDSET (M7792, M?7793)
PLUS, ONE OF THE FOLLOWING:
=LINK BOARD TO BULKHEAD CABLE CONNECTED AND BULKHEAD 70
RTRANSCEIVER TAP CABLE CONNECTED (NORMAL ONLINE CONFIGURATION)

0
=LINK BOARD TO BULKHEAD CABLE CONNECTED AND BULKHEAD TO FIELD
SERVICE EXTERNAL LOOPBACK CONNECTOR INSTALLED (OFFLINE CONFIGURATION)

1.3  RELATED DOCUMENTS AND STANDARDS

XXDP+ USERS MANUAL CHQUS

XXDP+ PROGRAMMERS MANUAL

DEUNA LINK BOARD FUNCTIONAL SPECIFICATI
DEUNA PORT BOARD FUNCTIONAL SPECIFICATI
DEUNA PROGRAMMING SPECIFICATION

1.4 DIAGNOSTIC HIERARCY PREREQUISITES

THIS DIAGNOSTIC ASSUMES THAT THE PDP=11 PROCESSOR AND MEMORY ARE

IN WORKING CONDITION AND IS CAPABLE OF EXECUTING PDP=11 INSTRUCTIONS
NORMALLY. THE UNIBUS IS EXPECTED TO BE FULLY OPERATIONAL I.E.

ANY PROBLEMS REPORTED BY THIS DIAGNOSTIC, ABOUT THE INTEGRITY OF THE
UNIBUS, ARE ASSUMED TO BE THE RESULT OF A FAILURE ON THE DEUNA AND
NOT THE FAULT OF OTHER DEVICES CONNECTED TO THE UNIBUS.

THIS DIAGNOSTIC DOES NOT REQUIRE ANY PRELIMINARY TESTS BE EXECUTED
ON THE DEUNA, NOR DOES RUNNING OF ANY OTHER TESTS PRIOR TO RUNNING
THIS DIAGNOSTIC, AFFECT THE OPERATION OF THE TESTS IN THIS DIAGNOSTIC.

FOR A COMPLETE TEST OF THE DEUNA, ALL THE AVAILABLE DIAGNOSTIC SOF TWARE
SHOULD BE RUN. THIS WOULD INCLUDE RUNNING THE DEUNA FUNCTIONAL
gétgg?g;l( AND THE DECX=11 SYSTEM EXERCISOR WITH THE DEUNA MODULE

1.5  ASSUMPTIONS

ON
ON

THIS DIAGNOSTIC ASSUMES THAT THE DEUNA WILL NOT HANG THE UNIBUS
WHEN AN ACCESS IS MADE TO ANY ONE OF THE PCSR REGISTERS. THE
DEUNA IS CAPABLE OF ASSERTING ACLO ON THE UNIBUS, THIS FEATURE
COuLD, IF BROKEN. CAUSE THE UNIBUS TO HANG. THIS TYPE OF FAILURE

IS NOT DETECTED BY THE DIAGNOSTIC.

SEQ 3
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PORTIONS OF THIS DIAGNOSTIC USE SPECIAL DIAGNOSTIC MICROCODE THAT IS
LOADED INTO THE DEUNA WRITEABLE CONTROL STORE. THIS MICROCODE ALLOWS
THE DIAGNCOSTIC MORE VISABILITY INTO THE INTERNALS OF THE DEUNA
HARDWARE AS WELL AS NOT RELYING AS HEAVILY ON THE COMPLEX OPERAT]IONAL
MICROCODE IN ROM, HOWEVER, THIS INCREASES THE DIAGNOSTIC'S COMPLEXITY
SOMEWHAT, THEREFORE, IT l§ ASSUMED THAT THE USER OF THIS DIAGNOSTIC
IS FAMILIAR WITH THE DEUNA ENOUGH TO READ DEUNA MICROCCDE SHOULD AN
ERROR OCCUR.

2.0 OPERATING INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES.
FOR DETAILED INFORMATION, REFER TO THE XXDP+ USER'S MANUAL (CHQUS)

2.1 COMMANDS

THERE ARE ELEVEN LEGAL COMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES
(SUPERVISOR)., THIS SECTION LISTS THE COMMANDS AND GIVES A VERY
BRIEF DESCRIPTION OF THEM. THE XXDP+ USER'S MANUAL HAS MORE DETAILS.
COMMAND EFFECT
START START THE DIAGNOSTIC FROM AN INITIAL STATE
RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING
CONT INUE CONTINUE AT BTEST THAT WAS INTERRUPTED (AFTER *C)
PROCEED CONTINUE FROM AN ERROR HALT
EXIT RETURN TO XXDP+ MONITOR (XXDP+ OPERATION ONLY!)
Avl ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
- CONSIDERED TO BE ACTIVE AT START TIME
DROP DEACTIVATE A UNIT
DISPLAY TYPE A LIST OF ALL DEVICE INFORMATION
FLAGS - TYPE THE STATE OF ALL FLAGS (SEE SECTION 2.3)
ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS SO
YOU MAY, FOR EXAMPLE, TYPE ''STA" INSTEAD OF ‘'START"

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION.

THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EACH, -
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY “DODDD"".

< '"'"TCH EFFECT

/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST IS A STRING OF TEST
NUMBERS, FOR EXAMPLE = /TES1S:1:5:7-10,
THIS LIST WILL CAUSE TESTS 1,5,7,8,9,10 T0
BE RUN. ALL OTHER TESTS WILL NOT BE RUN.

/PASS:DDDDD EXECUTE DDDDD PASSES (DDDDD = 1 TO 64000)

/FLAGS:FLGS SET SPECIFIED FLAGS. FLAGS ARE DESCRIBED
IN SECTION 2.3.

/EOP:DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDDD PASSES ONLY. (DDDDD = 1 TO 64000)

SEQ 4
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/UNITS:LIST

EXAMPLE OF SWITCH USAGE:

11-JAN-83 10:13 PAGE 6

TEST/ADD/DROP ONLY THOSE UNITS SPECIFIE
IN THE LIST. LIST EXAMPLE = /UNITS:0:5
USE UNITS 0,5,10,11,12 (UNIT NUHBERS

START/TESTS:1-5/PASS:1000/E0P:100

F

cut

S M
TCH

. X

THE E
EXECU
PAS
SWITC
FOR EXAMPLE,
BELOW
COMMAND

TESTS

FECT_OF THIS COMMAND WILL BE:
ED, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
ESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY. A

CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS.

TYPE "'/TES:1=5"" INSTEAD OF "'/TESTS:1=5"",

PASS

FLAGS EOP UNITS

START X
RESTART X
CONT INUE
PROCEED
DROP

ADD

DISPLAY
FLAGS
ZFLAGS

EXIT

2.3 FLAGS

X
X
X

X X X
X X X
X X
X
X
X
X

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR.
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS

ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE

THE ZFLAGS COMMAND MAY ALSO BE USED TO CLEAR

ALL FLAGS. WITH THE EXCEPTION OF THE START AND ZFLAGS COMMANDS,
NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN SET OR
CLEARED AS SPECIFIED BY THE LAST FLAG SWITCH.

FLAG SWITCH,

FLAG

HOE

LOE
IER®
IBE*

IXE*
PRI

PNT
BOE

ALL FLAGS ARE CLFARED AT STARTUP AND REMAIN

EFFECT

HALT ON ERROR = CONTROL IS RETURNED TO
RUNTIME SERVICES COMMAND MODE

LOOP ON ERROR

INHIBIT ALL ERROR REPORTS

INHIBIT ALL ERROR REPORTS EXCEPT

FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)
INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

DIRECT MESSAGES 10 LINE PRINTER

PRINT TEST NUMBER AS TEST EXECUTES
'BELL'' ON ERROR

D
:10=12
0-63)

1) TESTS 1 THROQUGH 5 WILL BE

YOU MAY,

IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE UScD BY EACH

SEQ 5
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UAM UNATTENDED MODE (NO MANUAL INTERVENTION)
IDR INHIBIT PROGRAM DROPPING OF UNITS
ADR EXECUTE AUTODROP CODE

Lot LOOP ON TEST
*ERRCR MESSAGES ARE DESCRIBED IN SECTION 3.1

SEE THE XXDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPORTS
AND TYPE A "BELL™ ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE - ‘ER:BOE

2.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE UCER FOR HARCV'ARE INFORMATION BY TYPING ''CHANGE HW (L) ?''
YOU MUST ANSWER *'Y'' AFTER A START COMMAND UNLESS THE HARDWARE
INFORMATION HAS BEEN "‘PRELOADED'' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE XXDP+ USER'S MANUAL). WHEN YOU ANSWER THIS
QUESTION WITH A ''Y'', THE RUNTIME SERVICES WILL ASK FOR THE NUMBER
OF UNITS (IN DECIMAL). YOU WILL THEN BE ASKED THE FOLLOWING
QUESTIONS FOR EACH UNIT.

WHAT IS THE PCSRO ADDRESS?

THIS IS THE ADDRESS AT WHICH PCSRO RESIDES ON THE UNIBUS.
THIS ADDRESS IS SWITCH SELECTABLE ON THE PORT MODULE.
THE ALLOWABLE RANGE IS 160000-177776.

WHAT IS THE VECTOR ADDRESS?
THIS IS THE INTERRUPT VECTOR ADDRESS. THIS ADDRESS IS ALSO
?glagg ;;kECTABLE ON THE PORT MODULE. THE ALLOWABLE RANGE

SAMPLE DIALOGUE:

DR>START

CHANGE HW (L) ? Y

# UNITS (D) 1?2

UNIT O

WHAT IS THE PCSRO ADDRESS? (0) ? 17
WHAT [S THE VECTOR ADDRESS? (0) ? 7
UNIT 1

WHAT IS THE PCSRO ADDRESS? (0) ? 17
WHAT IS THE VECTOR ADDRESS? (0) ? 7

0000
00

0010
10

SEQ 6

aC
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2.7 QUICK START=UP PROCEDURE

TO START=UP THIS PROGRAM:
1. BOOT XXDP+

10:13 PAGE 8

(XXDP+)

2. GIVE THE DATE AND ANSWER ANY QUESTIONS THE MONITOR ASKS

3. TYPE 'R _NAME'', WHERE NAME IS THE NAME OF THE BIN OR BIC
FILE FOR THIS PROGRAM

4. TYPE ''START"

5. ANSWER THE ''CHANGE HW'' QUESTION WITH "'y
6. ANSWER ALL THE HARDWARE QUESTIONS
WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE

DEFAULTS FOR FLAGS AND SOFTWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGE

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE [SSU
A DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL ERROR
ARE ALWAYS PRINTED UNLESS THE ''IER'' FLAG IS SET (SECTION

S

ED BY
MESSAGES
d.3),

THE GENERAL ERROR MESSAGE IS OF THE FORM:
NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX

ERROR MESSAGE

+WHERE; NAME = DIAGNOSTIC
TYPE

NAME

NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)

TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERRCR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
ESE ARE ALWAYS PRINTED UNLESS

INFORMATION ABOUT THE ERR
THE ''IER'' OR "'IBR"' FLAGS A
ARE PRINTED AFTER THE ASSO

EXTENDED ERROR MESSAGES CO
SUCH AS REGISTER CONTENTS
PRINTED UNLESS THE "‘IER
THESE MESSAGES ARE PRINTED

OR.

TH
RE SET
CIATED
NTAIN
OR_GOO
IllBEl
AFTER

S
0
0

S
(
6
U
/
R
T

S

3
P
B8
H

ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)

ECTION 2.3). THESE MESSAGES
NERAL MESSAGE.

PLEMENTARY ERROR INFORMATION

D DATA. THESE ARE ALWAYS
“IXE' FLAGS ARE SET (SECTION 2.3).
E ASSOCIATED GENERAL ERROR

MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.
4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALO
TCTAL NUMBER OF ERRCRS REPORTED SINCE THE DIAGNOSTIC
THE "EOP'* SWITCH CAN BE USED TO CONTROL HOW OF TEN TH

ALONG WITH THE
EU?S STARTED.

ND

SEQ 7

c
NN
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A}

OF PASS MESSAGE IS PRINTED. SECTION 2.2 DESCRIBES SWITCHES.
5.0 DEVICE INFORMATION TABLES

AT THE COMPLETION OF THE FIRST PASS OF UNA BEING D

EACH DE TESTED,
INFORMATION FOR_THAT DEUNA IS PRINTED. THIS PRINTOUT CONTAINS THE
ETHERNET DEFAULT ADDRESS (OBTAINED BY READING THE PHYSICAL ADDRESS
ROM) , THE OPERATIONAL MICROCODE ROM VERSION NUMBER, AND THE SWITCH
PACK SETTINGS FOR SELF TEST LOOPING AND REMOTE BOOTING.

CYAMPLE PRINTOUT:
ETHERNET DEFAULT ADDRESS (HEX): AA=00-03-00-00-02
ROM MICROCODE VERSION (DECIMAL: 1
SWITCH PACK SET FOR :

SELF TEST LOOP DISABLED

REMOTE BOOT ENABLED

6.0 TEST SUMMARIES
TEST 1: PCSRO READ ACCESS TEST

THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATUS REGISTER 0
(AN BE READ FROM THE UNJBUS AND THAT THE PREDETERMINED BITS APPEAR
IN THE EXPECTED BIT POSITIONS.

TEST 2: PCSR1 READ ACCESS TEST
THIS TEST WILL VEK!FY THAT THE PORT CONTROL AND STATUS STER

REGI
CAN BE READ FROM THE UNIBUS AND THAT THE PREDETERMINED BITS
APPEAR IN THE EXPECTED BIT POSITIONS.
TEST 3: PCSR2 READ ACCESS TEST

THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATUS REGISTER 2
(AN BE READ FROM THE UNIBUS

{

TEST 4: PCSR3 READ ACCESS TEST
THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATUS REGISTER 3
CAN BE READ FROM THE UNIBUS

TEST 5: RESET TEST
THIS TEST WILL VERIFY THE RESET STATE FOR ALL DEUNA UNIBUS REGISTERS

SEQ 8

US|
|
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TEST 6: PCSR2 REGISTER READ/WRITE TEST

THIS TEST WILL CHECK THE REGISTER FOR ALL SAO AND SA1 ERRORS (STUCK AT
O AND STUCK AT 1 ERRORS). THE HOST WILL WRITE PATTERNS TO THE REGISTER
AND READ THEM BACK TO VERIFY. THE PATTERNS TO BE USEC ARE AT THE LABEL
PATERN:: IN THE GLOBAL DATA SECTION OF THIS PROGRAM.

NOTE: SINCE PCSR2 BIT 00 IS ALWAYS PRESET TO LOGIC O, THE LOWEST ORDER
BIT OF THE PATTERN WILL BE MASKED BEFORE DOING THE COMPARISON.
TEST 7: REGISTER PCSR3 READ/WRITE TEST
THIS TEST WILL WRITE PATTERNS TO THE WRITEABLE FIELD OF PCSR3
AND WILL READ THESE BACK FOR VERIFICATION.
TEST 8: NOP TEST
THIS TEST WILL VERIFY THAT THE DEUNA PROCESSOR IS ALIVE AND CAN
RESPOND TO A PORT COMMAND ISSUED. THE NOP PORT COMMAND WILL BE ISSUED
TO_THE DEUNA IN PCSRO BITS 3:0 AND WILL WAIT FOR THE °'DNI* BIT TO
SET IN PCSRO.
THE NOP PORT COMMAND USES A MINIMUM OF HARDWARE BUT FORCES THE T11
TO EXECUTE THE PORT COMMAND SEQUENCE.
TEST 9: SELF TEST
THiS TEST VERIFIES THAT THE RCM BASED SELF TEST

CAN BE RUN SUCCESSFULLY WHEN INVOKED VIA
THE SELF TEST PORT COMMAND.

TEST 10: DEUNA ROM DUMP TEST

THIS TEST WILL VERIFY THAT THE DATA PATH FROM THE T11 PROCESSOR
TO THE UNIBUS INTERFACE iS INTACT AND ABLE TO TRANSFER DATA RELIABLY.
THIS DATA PATH IS CRUCIAL FOR FURTHER TESTING BECAUSE IT IS NECESSARY

FOR LOADING REPAIR-LEVEL DIAGNOSTICS INTO THE W(S.

THE TEST STRATEGY IS TO TRANSFER KNOWN DATA OVER THE DATA PATH AND TO
VERIFY THE TRANSFERRED DATA,

THE DATA SOURCE FOR THE DUMP TEST IS THE ROM MICROCODE RESIDENT ON THE

DEUNA PORT BOARD. A DUMP OF THE ROM WILL EXERCISE THE DATA PATH NEEDED

FOR LOADING WCS AND THE ROM CONTENTS CAN BE VERIFIED. THE ROM MICROCODE
WILL BE CHECKED BY VERIFYING THE CRC BYTES. THE CRC BYTES CHARACTERIZE

THE DATA CONTENTS OF THE ROM AND ARE BURNED INTO THE ROM AT THE TIME Of
MANUFACTURE. A FAILURE TO VERIFY THE CRC CALCULATION ON THE DUMPED ROM
DATA DUMP WILL BE INTERPRETED AS AN ERROR IN THE DATA PATH,

TEST 11: WCS LOAD/DUMP TEST

SEQ 9

UsS
(Z
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THIS TEST WILL USE THE LOAD/DUMP PORT COMMAND TO VERIFY THE DATA

PATHWAY TO/FROM THE WCS. PATTERNS WILL BE USED TO CHECK THE DATA PATHWAY

FOR ALL SAO AND SAT ERRORS.

BECAUSE THE UPERATIONAL MICROCODE NEEDS THE LOWER 2K OF WCS ONLY THE TOP HALF
OF WCS WILL BE LOADED WITH A DATA PATTERN THEN DUMPED BACK

TO MEMORY FOR VERIFICATION. THIS PROCEDURE WILL BE REPEATED FOR ALL PATTERNS.

TEST 12: LOAD AND START FUNCTION TEST

THIS TEST WILL VERIFY THAT THE LOAD AND START MICROADDRESS PORT (OMMAND
IS OPERATIONAL.

THE PROCESS IS TO LOAD WCS WITH MICRO
A PATTERN OF DATA TO THE LITE-BYTE FI
FROM THE UNIBUS AND BE VERIFIED.

NOTE: THIS TEST USES MICROCODE MODULE 'A’

CODE THAT WHEN STA ED WILL WRITE
ELD OF PCSR1 REGISTER WHICH CAN BE READ

TEST 13: COMPREHENSIVE WCS MEMORY TEST

THIS TEST WILL EXHAUSTIVELY TEST THE WCS MEMORY.

CUSTOM MICROCODc MODULE B, MICROTEST #1 IS USED TO DO THE ACTUAL TESTING.
MICROTEST #1 RUNS A SERIES OF MICROSUBTESTS TESTS ON ThE WCS MEMORY CHECKING
FOR BOTH ADDRESS AND DATA ERRORS. IF AN ERROR DOES CCCUR THE PORT CONTROL
BLOCK WILL CONTAIN THE INFORMATION ABOUT THE ERROR,

PCBB+0: CONTAINS THE MICROSUBTEST THAT FAILED
PCBB+1: 0 = DATA ERROR, 1 = ADDRESS ERROR
PCBB+2: CONTAINS THE ADDRESS OF THE LOCATION
PC(BB+4: CONTAINS THE DATA THAT WAS WRITTEN
PCBB+6: CONTAINS THE DATA THAT WAS READ

TEST 14: 'NTERRUPT VECTOR TEST

THIS TEST WILL VERIFY 1HAT THE INTERRUPT INTERFACE LOGIC

IS CAPABLE OF GENERATING AN INTERUPT VECTOR AND ARBITRATI
OF THE UNIBUS.

THE DEUNA INTERRUPT ENABLE BIT WILL BE SET AND AN INTERRU
CAUSED BY ISSUING A NOP PORT COMMAND. AN INTERRUPT S EXP
CORRECT VECTOR AND AT THE CORRECT PRIORITY,

OF THE DEUNA
NG FOR CONTROL
PT WILL BE
ECTED AT THE

TEST 15: PCSRO INTERRUPT BIT TEST

THIS TEST WILL VERIFY THAT EACH OF THE INTERRUPT BITS IN REGISTER PCSRO
CAN CAUSE AN INTERRUPT,

EACH OF THE INTERRUPTS OF REGISTER PCSRO IS SET UNDER THE CONTROL OF THE
T11 AND NOT DIRECTLY BY HARDWARE. THE T11 THEREFORE CAN INITIATE UNIBUS
INTERRUPTS BY SETTING BITS [N REGISTER PCSRO.

THIS TEST USES MICROMODULE C, MICROTEST #1.

Sta 10

US
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MICROCODE MODULE C IS LOADED IF NOT ALREADY DONE SO BY A PREVIOUS TEST.

THE DEUNA INTERRUPT VECTOR IS SETUP TO STORE THE CONTENTS OF PCSRO_WHEN THE
INTERRUPT OCCURS. PCBB+0 IS LOADED WITH THE lNTERRUPT BIT THAT IS TO BE TESTED
THEN PCSRO CCMMAND BITS ARE LOADED WITH A 1 TO TELL THE T11 TO EXECUTE
MICROTEST #1. WE WAIT FOR THE INTERRUPT TO OCCUR _THEN SEE IF THE CONTENTS

OF PCSRQ AT THE TIME OF THE INTERRUPT CONTAINED THE CORRECT INTERRUPT BIT.

THE TEST IS REPEATED FOR ALL THE INTERRUPT BITS.

TEST 16: TIMER TEST

B?l?HEE?}ngéLL USE THE CUSTOM MICROCODE MODULE 'C' TO CHECK THE OPERATION
THE TIMER IS ACCESSIBL® ONLY TO THE T11 PROCESSOR. THE HOST PROCESSOR
CAN START THE TIMER ONLY WITH THE ASSISTANCE OF THE T11 PROCESSOR.

FOR THIS TEST THE MICROCODE WILL BE LOADED ONLY IF IT HAS NOT ALREADY
BEEN DONE BY A PREVIOUS TEST.

WHEN THE MICROCODE IS STARTED THE T11 WILL START THE TIMER AND WILL
SET 'ONI' WHEN THE TIMING INTERVAL HAS EXPIRED. THE INTERVAL IS 10 SECONDS.

ANY TIME FROM 8 TO 12 SECONDS IS AN ACCEPTABLE RANGE.

TEST 17: LINK MEMORY TEST
THIS TEST WILL EXHAUSTIVELY TEST THE LINK MEMORY.

THE LINK MEMORY OCCUPIES THE 16-32K ADDRESS SPACE OF THE T-11.

CUSTOM MICROCODE MODULE C MICROTEST #3 IS USED TO DO THE ACTUAL TESTING.
MICROTEST #3 RUNS A SERIES OF MICROSUBTESTS TESTS ON THE LINK MEMORY CHECKING
FOR BOTH ADDRESS AND DATA ERRORS. IF AN ERROR DOES OCCUR THE PORT CONTROL
BLOCK WILL CONTAIN THE INFORMATION ABOUT THE ERROR.

-PCBB:O: CONTAINS THE MICROSUBTEST THAT FAILED

P(BB+1: 0 = DATA ERROR, 1 = ADDRESS ERROR,
PCBB+2: CONTAINS THE ABDRESS OF THE LOCATION
PCBB+4: (ONTAINS THE DATA THAT WAS WRITTEN
PCBB+6: CONTAINS THE DATA THAT WAS READ

b

MICROSUBTEST "1 DESCRIPTION-
1 > * ACCESS TEST
(o ADDRESS SHIFT TEST
B DATA LATCR]TEST
“ ADDRESS BIT SHIfT #1 '
el 5 ADDRESS BIT SHIFT #2
6 MARCH TEST

TEST 18: DMA 'TO' ADDRESS TEST

THIS TEST WILL VERIFY THAT THE INTERNAL REGISTER °*DMATO' CAN BE EAD
AND WRITTEN. THE T11 WILL BE USED TO WRITE AND READ THIS REGISTER

SEQ 1

U/
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THIS TEST REQUIRES THE USE OF CUSTOM MICROCODE MODULE C MICROTEST #4.
PCBB+0 WILL BE WRITTEN WITH THE DATA PATTERN TO TEST, THE T11 WiLL
WRITE THIS PATTERN TO THE °'DMATO' REGISTER AND READ IT BACK AN D PUT
THE DATA READ INTO P(BB+2. THE DATA AT P(BB+2 WILL BE VERIFIED

TEST 19: DMA 'FROM' ADDRESS REGISTER TEST

THIS TEST CHECKS THE OPERATION OF THE REGISTER/COUNTER THAT CONTAINS
THE ADDRESS OF THE LINK MEMORY WORD TO BE MOVED TO THE HOST DURING
DMA OPERATIONS. THE REGISTER CAN BE WRITTEN BY THE T11 BUT IT CAN
?RBIEEC¥E¢D BACK FOR VERIFICATION, THEREFORE IT MUST BE CHECKED

THE METHOD USED IS TO LOAD MICROCODE MODULE C IF IT HAS NOT ALREADY
BEEN DONE. THE MICROTEST #5 LOADS EACH LOCATION OF LINK MEMORY WITH

ITS ADDRESS THEN IT TAKES THE CONTENTS OF PCBB+0 AND LOADS IT INTO

THE DMA 'FROM' ADDRESS REGISTER, THE 'TO' REGISTER IS LOADED WITH

THE ADDRESS OF PCBB+2, THE WORD COUNT IS LOADED FOR A ONE WORD TRANSFER
AND THE DMA ENGINE IS STARTED. THE HOST VERIFIES PCBB+2 = P(BB+0

TEST 20: DMA BLOCK TRANSFER TEST

THIS TEST WILL VERIFY THAT THE DMA ENGINE CAN TRANSFER A MAXIMUM SIZE DATA
BLOCK TO HOST MEMORY.

THIS TEST USES CUSTOM MICROCODE MODULE C, MICROTEST #6. THE MICROTEST
FILLS EACH LOCATION OF LINK MEMORY WITH ITS ADDRESS AND THEN SETS

UP A TRANSFER FROM LINK_MEMORY TO THE ADDRESS POINTED TO BY P(BB+0.

THE TRANSFER SIZE IS 1776 WORDS. AFTER THE MICROTEST FINISHES THE

BUFFER IS CHECKED TO SEE IF IT CONTAINS THE INCREMENTING ADDRESS PATTERN.

TEST 21: TRANSMIT DONE TEST

THE TRANSMIT STATE MACHINE INFORMS THE PORT MODULE PROCESSOR OF A

*TRANSMIT DONE' CONDITION. IT DOES THIS BY GENERATING AN INTERRUPT WHENEVER
IT FINISHES TRANSMITTING A DATAGRAM, SINCE THE ‘'TRANSMIT DONE' INTERRUPT 1S
A NECESSARY CONDITION OF EVERY DATAGRAM TRANSMISSION, THIS TEST WILL USE THE
INTERRUPT TO INDICATE THAT THE TRANSMIT STATE MACHINE IS FUNCTIONING.

MICROCODE MODULE D MICROTEST #1 WILL BE USED FOR THIS TEST. IT SETS

UP THE T=11 FOR AN INYERRUPT STARTS A DATAGRAM LOOPBACK AND WAITS FOR A
TRANSMIT INTERRUPT, THE T WILL BE RELEASED FROM THE LOOP IF THE XMIT DONE
INTERRUPT OCCURS. UPON RELEASE THE DNI BIT WILL BE SET IN PCSRO SIGNALING
THAT THE TEST IS COMPLETE.

TEST 22: RECEIVER DONE TEST

THE LINK HARDWARE INCLUDES LOGIC TO TELL THE DEUNA PROCESSOR WHEN

A LINK MEMORY BUFFER HAS BEEN FILLED AND DATA IS AVAILABLE FOR PROCESSING.
THE HARDWARE INTERRUPTS THE DEUNA PROCESSOR. BECAUSE THE INTERRUPT HAPPENS
WHEN A LINK MEMORY BUFFER IS FULL AND THE LINK MEMORY IS FILLED BY THE
OPERATION OF THE RECEIVE STATE MACHINE, THE INTERRUPT CAN BE USED TO CHECK
IF THE STATE MACHINE WORKS.

MICROCODE MODULE D MICROTEST #2 WILL BE USED FOR THIS TEST. IT SE
UP THE T=11 FOR AN INTERRUPT, STARTS A DATAGRAM LOOPBACK AND WAIT

IS
S FOR A
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RECEIVER INTERRUPT. THE T=11 WILL BE
INTERRUPT OCCURS. UPON RELEASE THE DNI
THAT THE TEST IS COMPLETE.

TEST 23: DATA BYTE FRAMING TEST

THIS TEST WILL CHECK THE LINK MODULE DATA PATH FOR BYTE DATA BOUNDARY
CONDITIONS.

RELEASED FROM THE LOOP IF THE
BIT WILL BE SET IN PCSRO SIGNALING

THE T=11 PROCESSOR WILL TRANSMIT DATA IN LOOPBACK MODE. THE DATA WILL BE
ORGANIZED SUCH THAT DATA BOUNDARIES ARE CREATED BETWEEN ADJACENT BYTES

IN THE DATA STREAM (I.E. 111111110000000011...) THE T=11 PROCESSOR WILL
VERIFY THE CONDITION OF THE DATA AFTER IT IS LOOPED BACK TO THE RECEIVER

DATA BUFFER.

THIS TEST WILL USE MICROCODE MODULE ‘D' MICROTEST #3. TESTING OF THE DATA
FRAMING WILL BE DONE BY THE T-11 PROCESSOR. THE HOST PROCESSOR, MEANWHILE,
WILL WAIT FOR A 'DNI* IN REGISTER PCSRO. If °*DNI' APPEARS, THE HOST PROCESSOR
WILL CHECK PCSR1 FOR AN ERROR CONDITION. IF AN ERROR CONDITION IS SET,
ADDITIONAL ERROR INFORMATION WILL BE FOUND IN THE PCBB AS FCLLOWS:

PCBB+0: RECEIVER STATUS WORD

PCBB+2: DATA TRANSMITTED

PCBB+4: DATA RECEIVED

P(3B+6: WORD OFFSET INTO RECEIVER BUFFER OF BAD DATA

TEST 2&: DATA WORD FRAMING TEST

THIS TEST WILL CHECK THE LINK MODULE DATA PATH FOR WORD DATA BOUNDARY
CONDITIONS.

THE T=11 PROCESSOR WILL TRANSMIT DATA IN LOOPBACK MODE. THE DATA WILL BE
ORGANIZED SUCH THAT DATA BOUNDARIES ARE CREATED BETWEEN ADJACENT WORDS

IN THE DATA STREAM (I.E. 7111711117111111111000000000000000011...) THE T=11
PROCESSOR WILL VERIFY THE CONDITION OF THE DATA AFTER IT IS LCOPED BACK T0

THE RECEIVER DATA BUFFER.

THIS TEST WILL USE MICROCODE MODULE ‘D' MICROTEST #4., TES
FRAMING WILL BE DONE BY THE T=11 PROCESSOR. THE HOST PROC
WILL WAIT FOR A 'DNI' IN REGISTER PCSRO. IF 'DNI' APPEARS
WILL CHECK PCSR1 FOR AN ERROR CONDITION. IF AN ERROR COND
ADDITIONAL ERROR INFORMATION WILL BE FOUND IN THE PCBB AS

P(BB+0: RECEIVER STATUS WORD

P(BB+2: DATA TRANSMITTED

P(BB+4: DATA RECEIVED

P(BB+6: WORD OFFSET INTO RECEIVER BUFFER OF BAD DATA

TEST 25: DATA PATH PATTERN TEST

THIS TEST WILL C(HECK THE LINK MODULE DATA PATH FOR ALL ‘STUCK AT 0' AND
'STUCK AT 1' ERRORS.

THE T=11 PROCESSOR WILL TRANSMIT DATAGRAMS OF MAXIMUM LENGTH IN LOOPBACK MODE.
T?é?HPA!TERN LOOFBACK PROCEDURE WILL BE USED FOR ALL PATTERNS OF UP TO WORD
w B

TING OF THE DATA
ESSOR, MEANWHILE,

., THE HOST PROCESSOR
ITION IS SET,
FOLLOWS:
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THIS TEST USES MICROMODULE ‘D' MICROTEST #5 TO DO THE TESTING. THE HOST
PROCESSOR WILL PASS A DATA PATTERN 1O THE T-11 PROCESSOR THROUGH THE P(CBB.
THE T=11 WILL FILL A XMIT BUFFER WITH THE DATA PATTERN AND TRANSMIT THE
DATAGRAM OVER THE LOOPBACK. THE T=11 PROCESSOR WILL VERIFY THE PATTERN
IN THE RECEIVER BUFFER. IF THE T=11 FINDS AN ERROR, IT WILL WRITE THE FAILING
PATTERN TO THE PC3B ALONG WITH THE OFFSEY INTO THE RECEIVER BUFFER AT WHICH
THE PATTERN WAS FOUND. IT WILL INFORM THE HOST OF THE ERROR BY SETTING PCSR1
TO AN ERROR CONDITION. THE PCBB 1S FORMATTED AS FOLLOWS:
PCBB+0: DATA PATTERN

PCBB+4: BAD DATA PATTERN
PCBB+6: OFFSET INTO RECEIVER BUFFER WHERE BAD DATA WAS FOUND

TEST 26: STATUS MUX VERIFICATION TEST

INK WRITES STATUS IN LINK MEMORY AFTER EACH TRANSMIT ATTEMPT, THE STATUS
NFORMATION ABOUT THE ATTEMPTED OPERATION. THE STATUS INFORMATION IS
INTO THE FIRST TWO LOCATIONS OF THE TRANSMIT BUFFER. THIS INFORMATION

3
ITTen
CESSIBLE TO THE T=11 BY SIMPLY READING IT FROM LINK MEMORY.
TE
10

L
S
T
C

1 ST WILL VERIFY THAT THE STATUS INFORMATION IS WRITTEN INTO THE FIRST
CATION OF THE TRANSMIT BUFFER. THE TEST WItL ALSO CHECK THE SECOND WORD
OF THE TRANSMIT BUFFER.

TH
GIVE
WRIT
IS A
THIS
LOCA

THIS TEST WILL USE_MICROMODULE ‘D' GICROTE "6,

WHEN THE TEST IS STARTED, THE T=11 FROCESSOR WILL SET UP THE LINK FOR LOOPBACK
OF A DATA PATTERN. A BACKGRAOUND PATTERN WILL BE WRITTEN INTO THE FIRST WORD
OF THE TRANSMIT BUFFER., THIS WORD SHOULD BE OVER-WRITTEN BY THE STATUS WHEN
THE BUFFER IS TRANSMITTED. THE SECOND WORD OF THE TRANSMIT BUFFER CAN NOT BE
WRITTEN WITH A BACKGROUND BECAUSE IT MUST DESIGNATE THE TRANSMIT BYTE COUNT,
WHEN THE DATAGRAM HAS BEEN LOOPED BACK, THE T-11 PROCESSOR WILL PASS THE FIRST
TWO WORDS OF THE TRANSMIT BUFFER O THE HOST THRU THE PCBB+0 AND P(BB+Z2.

PCBB+0: FIRST WORD OF TRANSMIT BUFFER
P(BB+2: SECOND WORD OF TRANSMIT BUFFER

THE CORRECT TTATUS SHOULD BE:

TRANSMIT STATUS WORD 0 BITS 15,09:00 SHOULD BE ALL 0 AND
BIT 13 SHOULD BE A

TRANSMIT STATUS WORD 1 BITS 15:13 SHOULD ALL BE 0

TEST 27: LINK BYTE COUNTER TEST

BYTE COUNTERS ARE INVOLVED BOYH WITH THE LlNK TRANSMIT FUNCTION AND THE L INK
RECEIVE FUNCTION, WHEN THE T=11 PREPARES A TRANSMIT BUFFER FOR TRANSMISSION
OF A DATAGRAM, IT WRITES THE INTENDED BYTE COUNT IN THE SECOND UORD OF THC
TRANSMIT BUFFER. WHEN TRANSMISSION OF THF TRANSMIT BUFFER BEGINS, THE BYTE
COUNT VALUE IS USED TO LOAD THE TRANSMIY BYTE COUNTER. THIS COUN NTER IS
DECREMENTED BY THE TRANSMIT STATE MACHINE AS THE DATAGRAM IS TRANSMITTED.

THE DATAGRAM TRANSMISSION WILL CONTINUF UNTIL THE BYTE COUNTER IS DECREMENTED

SEQ 14
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T0 ZERO.
THE RECEIVER ALSO HAS A BYTE COUNTER, THIS COUNTER IS CLEARED AT THE START OF
A DATAGRAM RECEPTION AND IS INCREMENTED BY THE RECEIVE STATE MACHINE AS THE
DATAGRAM IS RECEIVED. THE VALUE IN THIS COUNTER IS WRITTEN INTO WORD TWO
OF THE RECEIVE BUFFER AT THE END OF RECEPTION.
THIS TEST WILL USE MICROMODULE 'D' MICROTEST #7.
THIS TEST WILL VERIFY THE BYTE COUNT LOGIC BY LOOPING MESSAGES AND VERIFYING
THAT THE BYTE COUNT APPEARING IN THE RECEIVE BUFFER CORRESPONDS TO THE BYTE
COUNT THAT WAS WRITTEN TO THE TRANSMIT BYTE COUNTER, THt TEST WILL ALSO
VERIFY THAT THE ACTUAL NUMBER OF BYTES TRANSFERRED TO THE RECEIVE BUFFER

CORRESPONDS TO THE INTENDED BYTE COUNT.

THE TRANSMIT BYTE COUNT IS PASSED TO THE T=11 VIA THE P(BB+0. AFTER THE
DATAGRAM LOOPBACK THE RECEIVE BYTE COUNT IS PLACED INTO P(BB+2 sY THE T=-11
PROCESSOR, P(BB+4 IS LOADED BY THE T=11 PROCESSOR WITH THE ACTUAL NUMBER OF
BYTES THAT WERE TRANSFERRED TO THE RECEIVER BUFFER.

PCBB+0: TRANSMIT BYTE COUNT
P(BB+2: RECEIVE BYTE COUNT
PCBB+4&: ACTUAL NUMBER OF BYTES RECEIVED

TEST 28: ODD BYTE TEST

THIS TEST WILL VERIFY THAT THE LINK CAN TRANSMIT AND RECEIVE DATAGRAMS
HAVING ONLY ODD BYTE COUNTS.

THIS TEST IS IDENTICAL TO THE PREVIOUS B
EXCEPTION THAT IT PASSES ONLY ODD BYTE C
USES MICROMODULE ‘D' MICROTEST #7

OUNTER
TH

YTE C WITH THE ONLY
OUNTS TO

TEST
E MICROCODE. IT ALSO

TEST 29: LINK MAXIMUM BYTE COUNTER TEST

THE RECEIVE BYTE COUNTER IS A 12 BIT BINARY COUNTER THAT COUNTS THE NUMBER OF
BYTES THAT WERE RECEIVED DURING A DATAGRAM TRANSMISSION. THE BYTE COUNTER iS
INCREMENTED AS EACH BYTE IS RECEIVED. THE RECEIVE BYTE COUNTER HAS LOGIC THAT
DISABLES THE COUNTER IF THE MAXIMUM VALUE IS REACHED AND PREVENTS THE COUNTER
FROM ROLLING OVER TO ZERO.

THIS TEST WILL CHECK THAT THE COUNTER ‘TOPS OUT' AT THE MAXIMUM COUNTER VALUE.
1T DO THIS MICROMODULE ‘D' MICROTEST #9 IS USED. IT WILL TRANSMIT A DATAGRAM
OF MAXIMUM COUNTER LENGTH OVER THE LOOPBACK. THE LINK CRC HARDWARE WILL BE
ALLOCATED TO THE TRANSMIT SIDE SO THAT CRC BYTES WILL APPENDED TO THE DATAGRAM,
THE LENGTH OF THE DATAGRAM WILL THEREFORE EXCEED THE LENGTH OF THE RECEIVE

BYTE COUNTER. THE RECEIVE COUNTER WILL BE CHECKED TO INSURE THAT THE COUNTER
HAS REMAINED AT THE MAXIMUM VALUE, IF NOT AN ERROR IS PASSED TO THE HOST.

TEST 30: FIFO TEST

THERE ARE TWO FIFO'S USED IN THE DEUNA TO KEEP TRACK OF RECEIVER BUF
THE FIRST IS CALLED THE "RECEIVER BUFFER AVAILABLE FIFO' AND THE SEC
CALLED THE *RECEIVER BUFFER DONE FIFO'.

FERS.
OND IS
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THE T11 LOADS THE RECEIVER BUFFER AVAILABLE FIFO WITH A LIST OF UNUSED 1K
BUFFERS IN LINK MEMORY, WHEN THE DEUNA SENSES THAT A PACKET IS COMING IN IT
PULLS AN AVAILABLE BUFFER_ADDRESS FROM THE OQUTPUT OF THE RECFIVER BUFFER
AVAILABLE FI1rO AND USES IT TO ADDRESS LINK MEMORY FOR THE STORAGE OF TH:
RECEIVED DATA. AFTER THE DATA HAS BEEN LOADED THE RECEIVER STATE MACHINE
PUTS THE USED BUFFER ADDRESS INTO THE RECEIVER BUFFER DONE FIFO WHERE AN
INTERRUPT IS GENERATED TO THE T11 WHEN IT BUBBLES TO THE TOP OF THE FIFO.
THESE FIFO'S ARE 64 DEEP BY & BITS WIDE. THE OPERATIONAL MICROCODE ONLY FILLS
THE FIFO TO A MAXIMUM OF 16. THE 4 BIT WIDTH REPRESENTS BITS 14=11 OF THE
héugncfﬂoRY ADDRESS. THESE BITS ALLOW THE ADDRESSING OF A 1K BUFFER IN LINK
THIS TEST WILL VERIFY THAT THE RECEIVE BUFFER AVAILABLE FIFO AND THE RECEIVER
BUFFER DONE FIFO OPERATE CORRECTLY. THIS WILL BE DONE BY LOADING THE RECEIVER
BUFFER AVAILABLE FIFO WITH A 1K BUFFER ADDRESS THEN A PACKET WILL BE
TRANSMITTED IN LOOPBACK MODE. AFTER THE RECEIVER INTERRUPT OCCURS THE RECEIVER
BUFFER DONE FIFO IS READ AND THE ADDRESS IS COMPARED WITH WHAT WAS GIVEN
THE RECEIVER BUFFER AVAILABLE FIFO. THEY SHOULD BE THE SAME IF EVERYTHING IS
WORKING CORRECTLY. THE OPERATION IS PERFORMED WITH THE TRANSMITTER BUFFER
SET TO O AND WILL BE REPEATED WITH RECEIVER BUFFERS 1-15,
THIS TEST WILL USE MICROMODULE °‘D' MICROTEST #10.

PARAMETERS PASSED TO THE MICROCODE WILL BE FORMATTED IN THE PCBB AS FOLLOWS:

PCBB+0: RECEIVE BUFFER ADDRESS
P(BB+2: RECEIVE BUFFER COMPLETED ADDRESS

TEST 31: RECEIVER LINK MEMORY ADDRESS TEST

THIS TEST WILL VERIFY THAT BUFFERS 1-15 OF LINK MEMORY CAN BE ADDRESSED
CORRECTLY BY THE RECEIVER. THIS WILL BE DONE BY DIRECTING THE MICROCODE TO
TRANSMIT A DATA PATTERN FROM BUFFER O AND TO RECEIVE THE DATA IN BUFFER X
WHERE X = 1=15. THEN A CHECK WILL BE MADE TO SEE IF THE PATTERN NOT ONLY
ARRIVED IN THE CORRECT RECEIVER BUFFER BUT THAT THE PATTERN DOES NOT SHOW UP
ANYWHERE ELSE IN LINK MEMORY EXCEPT WHERE IT WAS SUPPOSE TO.

THIS TEST WILL USE MICROMODULE °*D' MICROTEST #11, THIS MICROTEST ACCEPTS 2
PARAMETERS: THE TRANSMIT BUFFER AND THE RECEIVER BUFFER. IT WILL SET UP

A DATA PATTERN IN THE TRANSMIT BUFFER AND TELL THE LINK TO TRANSMIT, IN
LOOPBACK MODE, FROM THE TRANSMIT BUFFER GIVEN TO THE RECEIVER BUFFER GIVEN.
AFTER THE RECEIVER INTERRUPT, THE DATA IS CHECKED IN THE EXPECTED RECEIVER
BUFFER FOR THE CORRECT DATA PATTERN. THEN ALL OF LINK MEMORY (EXCEPT FOR THE
TRANSMIT BUFFER) 1S CHECKED TO SEE IF THE PATTERN ENDS UP ELSEWHERE. IF

AN ERROR IS FOUND THE MICROCODE PASSES THE ADDRESS OF LINK MEMORY WHERE THE
ERROR WAS FOUND, THE DATA THAT WAS FOUND THERE ALONG WITH THE DATA THAT SHOULD

HAVE BEEN THERE.
THE PARAMETERS FOR THE MICROCODE ARE FORMATED IN THE PCBB AS FOLLOWS:

P(BB+0: RECEIVER BUFFER ADDRESS
PCBB+2: TRANSMIT BUFFER ADDRESS
P(BB+4: LINK MEMORY ADDRESS (IF ERROR)
PCBB+6: GOOD DATA PATTERN (IF ERROR)
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P(BB+10: BAD DATA PATTERN (IF ERROR)

TEST 32: TRANSMITTER LINK MEMORY ADDRESS TEST

THIS TEST WILL VERIFY THAT BUFFERS 1-15 CAN BE CORRECTLY ADDRESSED BY THE

TRANSMITTER. THIS TEST IS IDENTICAL TO THE RECEIVER ADDRESS TEST IN THAT

IT USES THE SAME MICROCODE (MICROMODULE °'D' MICROTEST #11) EXCEPT IT

FIXES THE RECEIVER BUFFER AT O AND VARIES THE TRANSMIT BUFFER FROM 1-15.
TEST 33: LINK MEMORY ARBITRATION TEST

THE LINK MEMORY CAN BE ACCESSED BY FOUR PROCESSES; THE T=11 PROCESSOR, THE

DMA ENGINE, THE RECEIVE STATE MACHINE AND THE TRANSMIT STATE MACHINE. THE

PORT MODULE MAS ARBITRATION CIRCUITRY TO MANAGE LINK MEMORY ACCESSES. THIS

CIRCUITRY PREVENTS CONFLICKS BETWEEN PROCESSES AND ASSURES THAT HIGHER

PRIORITY PROCESSES GET PRECEDENCE.

THIS TEST WILL VERIFY THE ABLILITY OF THE LINK MEMORY ARITRATOR TO HANDLE
SIMULTANEOUS REQUESTS BY FOUR PROCESSES. EACH OF THESE PROCESSES WILL INVOLVE
TASKS THAT REQUIRE HEAVY ACCESSES OF LINK MEMORY. DATA WILL BE MOVED INTO OR
eg;l?;EtINK MEMORY BY EACH. WHEN THAT TASKS ARE FINISHED THE DATA WILL BE

THE FOUR PROCESSES ARE:
1=TRANSMIT STATE MACHINE
WILL TRANSMIT A DATAGRAM OF MAXIMUM DATA LENGTH IN LOOPBACK
MODE. THE DATA FIELD WILL CONTAIN_A BIT PATTERN STRING OF
TWO 1'S FOLLOWED BY TWO 0'S I.e. 31463 (OCTAL).
2=RECEIVE STATE MACHINE
WILL RECEIVE A DATAGRAM OF MAXTMUM DATA LENGTH OVER THE
LOOPBACK. THE RECEIVE DATA BUFFti WILL BE FILLED WITH 0'S
PRIOR TO THE RECEPTION.
3=T=11 MICROPROCESSOR DMA
A 1K BUFFER IN LINK MEMORY WILL BE FILLED WITH
PATTERN PRIOR TO THE OPERATION THEN ALTERNATIN
DATA PATTERN WILL BE WRITTEN.
4=DMA ENGINE
WILL TRANSFER A 1K BLOCK OF DATA FROM LINK MEMORY TO UNIBUS
MEMORY. THE DATA IN LINK MEMORY WILL A BIT PATTERN STRING
OF FOUR 1°S FOLLOWED BY A STRING OF FOUR 0'S. THE BUFFER
IN UNIBUS MEMORY WILL BE CLEARED PRIOR TO THE OPERATION.
THE FOUR PROCESSES WILL WORK OUT OF FOUR SEPARATE AREAS OF LINK MEMORY.

BASE OF LINK MEMORY==> ¢ecccccccccccccccccccces ‘
* RECEIVE BUFFER :

SEQ 17
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BASE ¢ 4000===> ¢ccccrccccccccccccccncae +
! TRANSMIT BUFFER -
BASE + 10000--) Q------------a .......... +

* DMA ENGINE BUFFER :
BASE 4 1‘000--) ’-----------------------0
! T=11 PROCESSOR BUFFER :

0------------ .......... Q

S WILL ALLOW THE ARITRATION CIRCUITRY TO BE TESTED AND YET ALLOWS THE DATA
TO BE VERIF IED EASILY AND ASSOCIATED WITH A SINGLE PROCESS.

A DATAGRAM WILL BE LOOPED BACK FROM THE TRANSMIT BUFFER TO THE RECEIVE BUFFER.
., THE T=11 PRGCESSOR WILL FILL IT'S BUFFER
AND THE DMA ENGINE WILL TRANSFER S BUFFER FRCM LINK MEMORY TO UNIBUS MEMORY,

OM
AS THE DATAGRAM 1S BEING TRANSFER?%?
WHEN THE RECEIVE STATE MACHINE IS DONE, THE T-11 WILL VERIFY THE DATA IN THE
RECEIVE BUFFER. IF AN ERROR IS FOUND PCSR1 WILL BE SET TO INDICATE AN ERROR.

THE HOST WILL WAIT FOR THE MICROCODE TO FINISH AND WHEN DONE, IT WILL VERIFY
THE DATA TRANSFERRED BY THE DMA ENGINE TO UNIBUS MEMORY.

THE FIRST 3 WORDS OF THE PCBB ARE USED FOR ERRCR INFORMATION, THE REST
WILL BE THE UNIBUS ADDRESS THAT THE DMA ENGINE WILL TRANSFER TO.

L Y Y L L L X

- PCBB#O: {  EXPECTED PATTERN !
PCBB2: ' ACTUAL PATTERN !
PCBBY4: 1 LINK MEMORY ADDRESS !
PCBB6: 1 "DATA TRANSFERRED '

:  DATA TRANSFERRED :
: - FROM :
: : LINK MEMORY :
: : BY THE :
: : DMA ENGINE E

v - -
P(BB+4000: teccccccssnccsscsnssnacs +

TEST 34: STATION ADDRESS PATTERN TEST

WITHOUT EITHER THE PROMISCUIOUS MODE OR THE MULTICAST MODE ENABLED, THE LINK
LOGIC WILL RECOGNIZE DATAGRAM AUDRESSES ONLY IF THE ADDRESS IS CONTAINED IN
THE STATION ADDRESS RAM,

WHEN A DATAGRAM ARRIVES, THE LINK LOGIC COMPARES THE DATAGRAM DESTINATION
ADDRESS FIELD TO THE 12 ADDRESSES WRITTEN IN THE STATION ADDRESS RAM, IF THE
INCOMING ADDRESS MATCHES ONE OF THESE, THEN THE DATAGRAM WILL BE ACCEPTED BY
THE LINK. THE °'MATCH' BIT IS SET IN THE TRANSMIT BUFFER AND THE RECEIVING

PROCESS BEGINS.

lHlS TEST WILL VERI
DE TINATION ADDRESS
THE STATJON ADDRESS

FY THAT THE LINK CAN RECOGNIZE A DATAGRAM WHEN THE
gf THE DATAGRAM MATCHES ONE OF THE ADDRESSES STORED IN

AM,
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THIS TEST WILL USE MICROMODULE 'E' MICROTEST #1.
PATTERNS WILL BE USED FOR ADDRESSES IN CHECKING THE STATION ADDRESS LOGIC.
THE PATTERNS WILL BE SUPPLIED TO THE T=11 THROUGH THE PCBB. THE MICROCODE
WILL BE RESTARTED FOR EACH DIFFERENT PATTERN TO BE TESTED. UPON START=UP, THE
T=11 PROCESSOR WILL PICK UP THE CURRENT PATTERN/ADDRESS, LOAD THE SAME PATTERN
INTO ALL 12 LOCATIONS OF THE STATION ADDRESS RAM, FORMAT THE TRANSMIT BUFFER
AND LOGIC FOR A LOOPBACK, PRESET PCSR1 TO AN ERROR CONDITION, START THE LINK
AND WAIT FOR THE MATCH BIT IN THE TRANSMIT BUFFER. IF THE MATCH BIT SETS
THE PCSR1 ERROR CONDITION IS CLEARED AND THE T=11 WAITS FOR SOTH THE
TRANSMITTER AND RECEIVER INTERRUPTS BEFORE IT SETS °'DNI' TO INDICATE THE

TEST WAS SUCCESSFUL
THE P(BB WILL BE USED TO PASS THE 48 BIT STATION ADDRESS PATTERN:

e e T T ¢
P(BB+0: : STATION ADDRESS LOH :
L R e e R R &
P(BB+2: . STATION ADDRESS NIDDLE :
tecccccccncrccccccccccncnccccane +
P(BB+4: : STATION ADDRESS HIGH :
’ ----- --------------------------0
THE FOLLOWING PATTERNS WILL BE USED:
=ALTERNATING 1°'S AND 0°S
=ALTERNATING 0'S AND 1'S
=PAIR OF 0'S FOLLOWED BY PAIR OF 1'S
=FOUR 0'S FOLLOWED BY FOUR 1'S
-EIGHT 0°'S FOLLOWED BY EIGHT 1'S
=SIXTEEN 1°'S FOLLOWED BY SIXTEEN 0'S FOLLOWED BY 16 1'S
=TWENTYFOUR 1°'S FOLLOWED BY TWENTYFOUR 0'S

TEST 35: STATION ADDRESS REJECTION TEST

THIS TEST UILL VERIFY THAT THE STATION ADDRESS DETEC lON LOGIC DOES NOT
RECOGNIZE A DATAGRAM WHEN THE DATAGRAM ADDRESS IS NOT CONTAINED IN THE
STATION ADDRESS RAM.

THE MICROCODE WILL FILL THE STATION ADDRESS RAM WITH 0°'S. THE DESTINATION
FIELD OF THE TRANSMIT BUFFER IS FILLED WITH 1'S . A TRANSMISSION IS STARTED
IN LOOPBACK MODE AND THE T=-11 WILL WAIT FOR A RECEIVER INTERRUPT. OF COURSE,
THE RECEIVER INTERRUPT SHOULD NEVER HAPPEN BECAUSE THE STATION ADDRESS
LOGIC SHOULD NOT GET A SUCCESSFUL COMPARISON BETWEEN 0'S IN THE DESTINATION
ADDRESS OF THE INCOMING DATAGRAM AND THE 1°'S IN THE STATION ADDRESS RAM,
THE T=11 WILL BE PUT INTO A LOOP WAITING FOR A RECEIVER INTERRUPT AND THE
DEUNA TIMER IS STARTED. IF THE LOOP IS BROKEN BY THE RECEIVER INTERRUPT

AN ERROR WILL BE PRESENTED IN PCSR1 BY THE MICROCODE. IF THE LOOP IS BROKEN

BY THE TIMER THEN THE TEST WAS SUCCESSFUL.

TEST 36: STATION ADDRESS RAM POSITION TEST

THE STATION ADDRESS RAM CAN HOLD UP TO 12 STATION ADDRESSES. WHEN A DATAGRAM
IS RECFIVED THE STATION ADDRESS COMPARISON LOGIC DOES A BIT-WISE COMPARISON
OF ALL 12 RAM STATION ADDRESS WITH THE INCOMING DATAGRAM STATION ADDRESS.

SEQ 19
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THIS TEST WILL VERIFY THAT THE DEUNA CAN RECOGNIZE A STATION ADDRESS
REGARDLESS OF THE LOCATION OF THE ADDRESS IN THE STATION ADDRESS RAM.
THIS TEST WiLL USE MICROMODULE 'E' MICROTEST #4&. THE MICROCODE WILL WRITE
A STATION ADDRESSES OF ALL 1°'S INTO A SINGLE LOCATION OF THE STATION ADDRESS
RAM, THE OTHER ELEVEN LOCATION WILL BE LOADED WITH 0°'S. A DATAGRAM WITH
AN ALL 1'S DESTINATION ADDRESS WILL BE TRANSMITTED IN LOOPBACK MODE. THE TEST
WILL VERIFY THAT THE DATAGRAM IS RECEIVED. THE TEST WILL BE REPEATED FOR ALL
TWELVE LOCATIONS OF THE STATION ADDRESS RAM,
THE MICROTEST WILL BE REPEATED FOR EACH OF THE 12 TEST ITERATIONS. THE P(BB
WILL BE USED TO PASS TO THE MICROCODE WHICH POSITION IS TO BE LOADED WITH
1'S. WHEN THE STATION ADDRESS IS LOADED, THE STATION ADDRESSES MUST BE
ROTATED ORTHOGONALLY, I.E. BIT O OF ALL STATION ADDRESSES LOADED TOGETHER,
THEN BIT 7, THEN BIT 2 ETC. THIS MAKES IT DIFFICULT TO DESCRIBE THE POSITION
OF ANY SINGLE STATION ADDRESS IN TERMS OF AN OFFSET FROM THE RAM BASE ADDRESS.
THE P(BB IS FORMATTED AS FOLLOWS:

e e e e e o -

P(BR+0: : RAM ADDRESS POSTION !

oo cecccas cocecscsoseoeess$

TEST 37: MULTICAST FODRESS TEST

MULTICAST ADDRESSING PERMITS THE DEUNA TO RESPOND TO MESSAGES AIMED AT
LOGICALLY RELATED DEVICES ON THE NETWORK, THE MSB OF THE DESTINATION ADDRESS
?BG{?ESE MESSAGES IS A 1. THIS BIT IS DETECTED BY THE ADDRESS RECOGNITION

THIS TEST WILL VERIFY THAT THE DEUNA CAN RECOGNIZE AND ACCEPT MESSAGES WITH
THE MULTICAST BIT DESIGNATION.

THIS TEST WILL USE MICROMODULE 'E' MICROTEST w4,

THE MICROCODE WILL PREPARE A DATAGRAM WITH THE DESTINATION ADDRESS HAVING

THE MULTICAST BIT SET. THE DEUNA WiLL BE SETUP IN LOOPBACK MODE WITH ‘ENABLE
ALL MULTICAST'. THE DATAGRAM WILL BE TRANSMITTED AND THE T-11 WILL BE PUT IN
A LOOP WAITING FOR A RECEIVER INTERRUPT. THE TIMER WILL INTERRUPT THE LOOP

IF THE RECEIVER INTERRUPT DOES NOT OCCUR. IF THIS HAPPENS, PCSR1 WILL INDICATE
AN ERROR, OTHERWISE WHEN THE RECEIVER INTERRUPT OCCURS IT WILL BREAK THE LOOP
AND PCSRT WILL INDICATE A SUCCESSFULL COMPLETION OF THE TEST.

TEST 38: CRC DATA PATTERN TEST

THE LINK MODULE HAS HARDWARE T() GUARANTEE THAT DATAGRAMS HAVE NOT BEEN
CORRUPTED DURING TRANSMISSION ANy RECEPTION. THE HARDWARE GENERATES A CR(

FOR DATAGRAMS TRANSMITTED AND VERI*IES THE CRC FOR DATAGRAMS RECEIVED.

THE CRC IS A 32 BIT NUMBER GENERATED BY DIVIDING THE DATAGRAM BIT STREAM BY A
CRC POLYNOMIAL, THE DIVISION RESULTS IN A UNIQUE NUMBER THAT CAN ONLY BE
REPRODUCED IN CRC CALCULATIONS IF THE BIT STREAM EXACTLY MATCHES THE ORIGINAL.
THE CRC IS CALCULATED DURING DATAGRAM TRANSMISSION AND IS APPENDED TO THE
PACKET. THE CRC IS TRANSMITTED AS PART OF THE PACKET. THE CRC IS AGAIN

SEQ 20
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CALCULATED WHEN THE DATAGRAM IS RECEIVED AND THE CALCULATED IS COMPARED TO
THE CRC TRANSMITTED. IF THE DATAGRAM HAS BEEN FAITHFULLY TRANSMITTED, THE
CRC'S SHOULD MATCH EXACTLY.

THE DEUNA CALCULATES THE CRC WITH DEDICATED CRC LOGIC. THE LOGIC IS EITHER
DEDICATED TO THE CALCULATION OF THE OUTGOING DATAGRAM OR THE CALCULATION OF
THE INCOMING DATAGRAM, BUT NOT BOTH.

THIS TEST WILL VERIFY THE OPERATION OF THE CRC CALCULATION CIRCUITRY.
MICROMODULE 'F* MICROTEST #1 WILL BE USED.

THE MICROCODE WILL TRANSMIT DATAGRAMS IN LOOPBACK MODE. THE CRC HARDWARE WILL
BE DEDICATED TO THE TRANSMITTER. WHEN THE DATAGRAM [S RECEIVED THE T-11 WILL
CALCULATE A CRC ON THE DATA RECEIVED (INCLUDING THE TRANSMITTED CRC).

THE RESULT OF THIS CALCULATION WILL BE A 32 BIT CONSTANT. THIS CONSTANT IS
;EEQESOT:A252R{O WHAT WAS EXPECTED AND IF THEY DO NOT MATCH. AN ERROR IS

PATTERNS WILL BE PASSED TO THE MICROCODE THROUGH THE PCBB. THE MICROCODE WILL
;Ek%ETHE TRANSMIT BUFFER WITH THIS PATTERN BEFORE EACH TRANSMISSION TAKES

THE PCBB WILL BE FORMATTED AS FOLLOWS:

PCBB+0: ! DATA PATTERN !

oo svecces

TEST 39: (CRC ERROR TEST
THIS TEST WILL VERIFY THAT THE LINK CRC CIRCUITRY CAN DETECT A BAD CRC.

MICROMODULE °F' MICROTEST #2 WILL BE USED. THE MICROCODE WIlLL TRANSMIT
DATAGRAMS IN LOOPBACK MODE. EACH DATAGRAM WILL HAVE AN ERRONEOUS CR(
APPENDED TO THE DATA FIELD. THE DEUNA CRC LOGIC WILL BE SETUP SUCH THAT
XHgagﬂénkggIC WILL BE DEDICATED TO THE RECEIVER. THIS IS EXPECTED TO CAUSE

THE DATA FIELDS OF EACH DATAGRAM WILL CONSIST OF PATTERNS. THE PATTERNS
WILL BE PASSED TO THE MICROCODE VIA THE P(CBB.

AFTER THE RECEIVER INTERRUPY THE MICROCODE WILL PASS THE RE
0 BACK VIA P(BB+2. THE CRC BIT IN THIS WORD IS CHECKED T0 S

THE PCBB IS FORMATTED AS FOLLOWS:

e meeececedee s BB e e - &

P(BB+0: - DATA PATTERN :

o e e W - -

P(BB+?2: ! RECEIVER STATUS WORD !

frmccrccncs snseorccccecsescaew v

CEIVER
EE IF 1|

TEST 40: CRC PATTERN LENGTH TEST
THIS TEST WILL VERIFY THAT THE RECEIVE CRC HWARDWARE (AN CALCULATE CRC FOR

SEQ 21
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DATAGRAMS OF VARYING LENGTHS.

DATAGRAMS WILL BE TRANSMITTED FOR THE TRANSMIT BUFFER TO THE RECEIVE BUFFER

IN LOOPBACK MODE. THE TRANSMIT CRC WILL BE DISABLED WHICH WILL ASSIGN THE

CRC LOGIC TO CALCULATION OF INCOMING DATAGRAMS. THE CRC FOR TRANSMIT DATAGRAMS
WILL BE_CALCULATED BY THE MICROCODE. IT IS EXPECTED THAT THE CRC LOGIC wWILL
VERIFY THE CRC APPENDED TO THE DATAGRAM AS IT IS BEING RECEIVED.

PATTERNS WILL BE USED TO FILL THE DATAGRAM DATA FIELD. THE PATTERNS WILL BE
PASSED TO THE MICROCODE THROUGH THE P(BB ALONG WITH THE BYTE COUNT TO BE USED.

AFTER THE RECEPTION OF THE DATAGRAM THE RECEIVER STATUS WORD WILL BE PASSED
BACK VIA THE P(BB SO IT CAN BE CHECKED

THE P(BB IS FORMATTED AS FOLLOWS:

P - - cTeosesscevsesssesses $

PCBB+0: : DATA PATTERN :
B e ¢
PCBB+2: : BYTE COUNT :
L e L X T +
P(BB+4: * RECEIVE STATUS WORD !
fEm e m e e e = A D = =

TEST 41: RECEIVER BUFFER RECOVERY = RUNT TEST

THIS TEST WILL CHECK THE ABILITY OF THE RECEIVE STATE MACHINE TO REJECT A
DATAGRAM OF LESS THAN 64 BYTES AND TO RECOVER THE RECEIVER BUFFER.

IHIS TEST WILL USE MICROMODULE 'F' MICROTEST #4.

EACH TRIAL WILL CONSIST OF TWO DATAGRAM TRANSMISSIONS IN LOOPBACK MODE. EACH

TRANSMISSION WILL LOOPBACK A DATAGRAM FILLED WITH UNIQUE DATA, THE FIRST

g?TAggzr g}%% BE A RUNT OF LESS THAN 64 BYTES. THE SECOND WILL BE A DATAGRAM
L .

EACH TRIAL WILL START WITH THE LINK BUFFER POINTER RESET TO THE FIRST LINK
BUFFER. THE RUNT WILL BE TRANSMITTED, THEN THE VALID DATAGRAM. IF THE BUFF
RECOVERY IS WORKING CORRECTLY, THE SECOND DATAGRAM [S EXPECTED TO BE WRITT
INTO THE SAME LINK MEMORY BUFFER AS WAS THE RUNT.

THIS TEST WILL BE REPEATED WITH VARIOUS RUNT PACKET SIZES.

THE BYTE COUNT FOR THE RUNT PACKET TRANSMISSION WILL BE PASSED VIA THE (BB,
AFTER THE TWO TRANSMISSIONS, THE MICROCODE WILL PASS BACK THE CONTENTS OF THE
gu::g: DONE FIFO, AND THE CONTENTS OF THE FIRST DATA WORD OF THE RECEIVER

v .

THE P(BB WILL BE FORMATTED AS FOLLOWS:

dovovcovcossrssecsscsccew —eccescesceee=§

P(BB+0: : RUNT BYTE COUNT :

R R et +

P(BB+?2: ' BUFFER DONE f'FO CONTENTS !

{orossvonsssssssscocsossssceasee +

P(BB+4: !  FIRST DATA WORD OF BUFFER !

ER
EN

SEQ 22
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rocccscsssssncnssasasssas R e R

TEST &2: HALF-DUPLEX TEST

THE LINK INCLUDES A "HALF DUPLEX' MODE OF OPERATION. THIS MODE CAN BE ENABLED
OR DISABLED THROUGM THE LINK MODE REGISTER. THE OPERATIONAL MICROCODE NORMALLY
USES HALF-DUPLEX MODE.

IN THE HALF-DUPLEX MODE, THE L
ITSELF. INCOMING MESSAGES LOOP
MACHINE. THE STATE MACHINE WIL
BUFFER CAN BE RECOVERED FOR RE

THIS TEST USES MICROMODULE ‘F' MICROTEST #5.

THIS TEST WILL VERIFY THE OPERATION OF HALF-DUPLEX MODE. A DATAGRAM WILL BE
TRANSMITTED IN LOOPBACK MODE WITH THE HALF-DUPLEX BIT SET. THE MICROCODE
WILL VERIFY THAT THE RECEIVER INTERRUPT DOES NOT OCCUR. THE MICROCODE WILL
THEN CLEAR THE HALF=-DUPLEX BIT AND LOOP A DATAGRAM AND VERIFY THAT THE
ORIGINAL BUFFER WAS RECOVERED.

THIS TEST WILL USE THE PCBB TO PASS INFORMATION. PCBB+0 WILL BE USED TO PASS
THE CONTENTS OF THE BUFFER DONE FIFO AFTER THE SECOND DATAGRAM IS RECEIVED.

PCBB+4 WILL BE USED TO PASS THE FIRST WORD OF DATA "ROM THE RECEIVER BUFFER

AFTER THE SECOND DATAGRAM IS TRANSMITTED.

VE MESSAGES ADDRESSED TO
NORED BY THE RECEIVE STATE
EIVER DONE' INTERRUPT AND THE
TAGRAM,

R R N +

PCBB+0: ! CONTENTS OF BUFFER DONE FIFO !

R R R +

P(BB+2: ! FIRST DATA WORD OF BUFFER DONE‘

THE CONTENTS OF THE BUF

F FO SH OULD BE O AND THE FIRST DATA WORD
SHOULD BE AN ALTERNATING 'S

PATTERN.

TEST 43: COLLISION TEST

THE RECEIVE STATE MACHINE REACTS TO C

THE RETRY LOGIC. THE RETRY LOGIC WAIT

TO RETRANSMIT THE DATAGRAM. THE INTER

GENERALLY INCREASING PSEUDO-RANDOM DU ON. THE RETRY LOGIC WILL ATTEMPT
TO RETRANSMIT UP TO 15 ADDITIONAL TIM EFOk. G'VING UP,

THIS TEST WILL VERIFY THAT THE RECEIVE STATE MACHINE RESPONDS TO A COLL
AND THAT THE RETRY SEQUENCE IS REPORTED CORRECTLY IN THE TRANSMIT STATU

THIS TEST WILL USE MICROMODULE 'G' MICROTEST #1.

THE LINK BOARD CONTATINS DIAGNOSTIC LOGIC THAT ALLOWS COLLSIONS TO BE

WITH THE FORCE COLLISIONS LOGIC ACTIVATED, THE RETRY HARDWARE CAN BE

THROUGH THE RETRY SEQUENCE. THAT IS, EVERY DATAGRAM LOOPED BACK WILL

THE RETRY LOGIC THROUGH ONE STEP OF THE RETRY SEQUENCE. THE RETRY SEQ

g?UPBE VERIFIED BY CHECKING THE TRANSMIT BUFFER STATUS WORDS AFTER EA
t .

THE P(BB WILL BE USED TO PASS PARAMETERS BETWEEN THE MICROCODE AND THE HOST

OLLISIONS ON THE WIRE BY ACTIVATING

S AN INTERVAL OF TIME BEFORE ATTEMPTING
VALS ARE NOT UNIFORM BUT ARE OF
€S8

oCuvuv

LTt =4 0N
Z2MMe

DOTVOE
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PROCESSOR. PCBB+0 WILL BE USED TO PASS THE DATA TO BE LOADED INTO THE LINK
MODE WORD. P(BB+2 WILL BE PASSED BACK BY THE MICROCODE, IT IS THE FIRST WORD
OF THE TRANSMIT BUFFER (TRANSMIT STATUS WORD 0). PCBB*L WILL ALSO BE PASSED
BACK, IT IS TRANSMIT STATUS WORD 1
THE TRANSMIT STATUS WORDS SHOULD SHOW THE FOLLOWING STATUS:
STATUS BITS
WORD 0 WORD 1
A e g 5 %
i e Ty
LOOPBA(K ERRS MORE ONE RETRY
STEP # (14) (12) (11) (10)
1 0 0 1
2=15 0 1 0
16 1 0 0
THE PCBB 1S FORMATTED AS FOLOWS:
tecccccccccccccccncess -
P(BB+0: : LINK MODE UORD .
T e T eI +
P(BB+2: ! TRANSMIT STATUS WORD 0'
} .......................
P(BB+4: ! TRANSMIT STATUS WORD 1'
4 .......................
TEST 44: TDR COUNTER TEST
THE DEUNA HAS A COUNTER DESIGNED TO HELP LOCATE FAULTS IN THE COAXIAL CABLE.
THE COUNTER IS INITIALIZED WHEN A MESSAGE IS TRANSMITTED AND INCREMENTS AS
THE DATAGRAM IS TRANSMITTED. COUNTING WILL STOP IF A COLLISION OCCURS OR THE
CARRIER IS LOST,. COUNTING ALSO STOPS If THE 10 BIT COUNTER REACHES ITS

MODULUS.

THIS TEST WILL DETERMINE TAHT THE TDR COUNTER VALUE WILL CHANGE AND THAT THE
COUNTER IS NOT STUCK.

BECAUSE THE COUNTER COUNTS DURING TRANSMISSION OF A DATAGRAM AND WILL CONTINUE
TO COUNT DURING THE TIME THAT THE TRANSMIT STATE MACHINE OPERATES, THE COUNT
ACCUMULATED IN THE COUNTER DURING TRANSMiZSION IS PROPORTIONAL TO THE LENGTH
OF THE DATAGRAM. THIS TEST WILL USE THIS RELATION TO VERIFY THAT THE COUNTER

IS NOT STUCK,

THIS TEST USES MICROMODULE 'G' MICROTEST #2.
THE TEST WILL SEND DATAGRAMS OVER THE LOOPBACK, THE LENGTH OF THE DATAGRAM
WILL BE VARIED BY USING A INCREASING BYTE COUNT IN THE TRANSMIT BUFFER.

SEQ 24
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AFTER EACH DATAGRAM HAS BEEN LOOPED BACK, THE TRANSMIT BUFFER WORD 1 WILL BE
PASSED BACK TO THE HOST TO VERIFY THAT If IS CORRECT. THE CRITERIA FOR
CORRECTNESS WILL BE: INCREASING BYTE COUNTS SHOULD RESULT IN INCREASING TDR

VALUES IN TRANSMIT STATUS WORD 1,
THE PCBB WILL BE FORMATED AS FOLLOWS:

L meeoec e s e e - eececee$

PCBB+0: . BYTE COUNT :
P(BB+2: ! TRANSMIT STATUS WORD 1'

TEST 45: RETRY LOGIC TEST

THE RETRY LOGIC IS ACTIVATED WHENEVER A COLL
TRANSMISSION ATTEMPT. THE LINK STOPS TRANSM]
TIME BEFORE ATTEMPTING TO RETRANSMIT.

THE WAIT TIME IS AN INTEGRAL NUMBER OF 'SLOT TIMES'. THE NUMBER COMES FROM

A RANDOM NUMBER GENERATOR. THE NUMBER OF SLOT TIMES IS NOT EXACTLY RANDOM
SINCE THE RETRY LOGIC WAITS A GENERALLY INCREASING NUMBER OF SLOT TIMES BEFORE
TRYING TO RETRANSMIT. THIS TEST WILL VERIFY THAT THE RETRY LOGIC IS CAPABLE OF
GENERATING VARIABILITY IN THE DURATION OF THE RETRY WIAT TIMES.

THIS TEST WILL USE MICROMODULE 'G' MICROTEST #3

THE LINK MODULE HAS A DIAGNOSTIC MAINTENANCE FACILITY MAKING IT POSSIBLE TO
SINGLE STEP THE RETRY LOGIC THROUGH THE MAXIMUM SIXTEEN RETRY STEPS. THIS
FEATURE WILL ALSO MAKE IT POSSIBLE TO MEASURE THE RETRY WAIT INTERVAL.

THE MICROCODE WILL SET THE COLLISION BIT IN THE LINK MODE REGISTER AND

AND TRANSMIT A DATAGRAM IN LOOPBACK MODE. THE T=11 WILL COUNT WHILE WAITING
FOR THE TRANSMIT STATE MACHINE TO INTERRUPT. THE ACCUMULATED COUNT SHOULD
PROVIDE A MEASURE OF TIME TAKEN FOR THE TRANSMISSION ATTEMPT TO OCCUR. SINCE
THE COLLISION BIT IS SET, THIS INTERVAL WILL INCLUDE THE RETRY WAIT INTERVAL.
THE ACCUMULATED COUNT WILL BE WRITTEN BY THE MICROCODE TO THE PC(BB.

THE MICROTEST WILL BE EXECUTED 16 TIMES. AFTER EACH EXECUTION, THE COUNT WILL
BE READ FROM THE PCBB AND STORED IN A TABLE. THE TABLE WILL BE SCANNED 70
VERIFY THAT THEY ARE NOT ALL THE SAME.

THE P(BB IS FORMATTED AS FOLLOWS:

D R e  ad

PCBB+0: : BYTE COUNT -
P(BB+2: ! TRANSMIT WAIT COUNT !

g% IS ENCOUNTERED DURING A

l
SSION AND WAITS FOR A PERIOD OF

TEST &46: PRINT DEVICE PARAMETERS TEST

THIS TEST PRINTS THE DEFAULT PHYSICAL ADDRESS, THE MICROCODE
REVISION AND THE SWITCH PACK SETTINGS.

o e il i Al Al i Al Al aih A AA AR A A LA A sA A A AR AR AA LA A _ A A A a_ A& a_ & & A A _ A& &A_A& a&a_ A A& & & & &_ & & & & & &_& a_ & & ——
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1387
1388
1389
1390
1391
1392 000000°
1393
1394
1395
1396
1397
1398
1399 000000°
1400
1401 000000°
1402 000000*
1403 000000* 125
1404 000001° 116
1405 000002°* 101
1406 000003* 122
1407 000004 105
1408 000005° 120
1409 000006° 000
1410 000007°* 000
1411 000010*
1412 000010° 101
1413 000011°
1414 000011° 060
1415 000012°
1416 000012* 000000
1417 000014°
1418 000014*' 000000
1419 000016°
1420 000016' 053464"°
421 000020
1422 000020*' 000000
1423 000022
1424 000022° 000262°
1425 00002¢4°
1426 000024* 000000
1427 000026
1428 000026' 0000006
1429 000030°*
1430 000030* 000000
1431 000032°
1432 000032* 000000
1433 000034°
1434 000034* 000000
1435 000036°
1436 000036' 000000
1437 000040
1438 000040*' 000124°
1439 000042°
1440 000042°' 000340
1441 000044°
1442 000044 000000

09:29
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.TITLE PROGRAM HEADER AND TABLES
.SBTTL PROGRAM HEADER

.ENABL AMA

BGNMOD

44
: THE PROGRAM HEADER IS THE INTERFACE BETWEEN
: THE DIAGNOSTIC PROGRAM AND THE SUPERVISCR.

POINTER BGNRPT ,BGNAU,BGNDU
HEADER UNAREP,A,0,0,0,340

LSNAME : :

LSREV::
LSDEPO: :
LSUNIT::
LSTIML::
LSHPCP: :
L$SPCP::
LSHPTP::
L$SPTP::
LSLADP::
L$STA::

L$CO::

LSDTYP::
LS$APT::
L$DTP::
L$PRIO::
LSENVI::

e s s
P>
wmwmunununom

SEQ 26

/u/
/N/
/A/
/R/
/E/
/P/

/A/
/0/

0

0
L$HARD
0

LSHW

0
LSLAST
0

0

0

0
L$DISPAT(H
340

0
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1443 000046°
1446  000046' 000000
1445  000050°
1446 000050° 003
16447 000051 003
1448 000052°
1449 000052' 000000
1450 000054* 000000
16451 000056
1452 000056° 000000
1453 000060*
1654 000060° 000576°
1455 000062°
1456 000062° 021110°
1457 000064"
1458 000064° 000000
1459 000066°
1460 000066*' 000000
1461 000070*
1462 000070° 021640°
1465 000072°
1464 000072° 021632°
1465 000074°
1466 000074*' 000000
1467 000076°
1468 000076' 000704°
1469 000100°
1470 000100' 104035
1471 000102'
1472 000102' 000000
1473 000104
1474 000104° 021124°
1475 000106'
1476 000106' 021472'
1477 000110°
1478 000110" 021470°
1479 000112°
1480 000112' 021116°
1481 000114°
1482 000114* 000000
1483 000116°
1484 000116' 000000
1485 000120°'
1486 000120* 000000
1487

09:29
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PROGRAM HEADER
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10:13 PAGE 29

LSEXP1::
LSMREV::

LSEF::

LESPC::
LSDEVP::
LSREPP::
LSEXP4::
LSEXPS::
LSAUT::
L$DUT::
LSLUN::
LSDESP: :
LSLOAD::
LSETP::
LSICP::
LSCCP::
LSACP::
LSPRT::
LSTEST::
LSDLY::
LSHIME ::

.WORD

.BYTE
.BYTE

.WORD
+WORD

.WORD
.WORD
.WORD
+WORD
.WORD
+WORD
.WORD
.WORD
.WORD
EMT

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
+WORD
.WORD

LSDVTYP
LSRPT

0

0

LSAU
L$DU

0
LS$DESC
ESLOAD
0
LSINIT
LSCLEAN
LSAUTO
LSPROT
0

0

0

SEQ 27
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1488 .SBTTL DISPATCH TABLE
1489
1490 P4
1N ; THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
}23% : IT 1S USED BY THE SUPERVISOR TO DISPATCH 7O EACH TEST.
1494 :
1495 000122° DISPATCH &6
1496 000122°' 000056 WORD 46
1497 000124 LSDISPATCH: :
1498 000124" 051710' WORD T1
1499 000126' 022122" LWORD T2
1500 000130' 022454" LWORD T3
1501 000132' 022566" WORD T4
1so§ 000134* ozgros' WORD T5
150 00136' 023366" WORD 16
1504 000140 023450° .WORD 17
1505 000142' 023546" .WORD T8
1506 000144' 023770° .WORD 19
1507 000146' 027332° WORD T10
1508 000150* 027746° LWORD TN
1509 000152* 030534* WORD T12
1510 000154* 031214 WORD T13
1511 000156° 031632° MWORD T14
1s1§ 000160°* 032122° WORD T15
1513 000162' 032630° WORD T16
1514 000164* 033146" WORD T17
1515 000166' 033614° WORD T18
1516 000170° 034172° L.WORD T19
1517 000572' 034552° WORD T20
1518 000174' 035100° WORD T21
1519 000176* 035410° WORD T22
1520 000200* 035720* WORD 123
1521 000202°' 036300° WORD 124
1522 000204' 036660° WORD 125
1523 000206' 037254" WORD 126
1524 000210' 040016° WORD 127
1525 000212' 040414° LWORD 128
1526 000214' 041016° .WORD 129
1527 000216' 041336° .WORD T30
1528 000220* 041726" LWORD 131
1529 000222' 042312° LMORD 132
1530 000224° 042676' LWORD 133
1531 000226° 043336" WORD T34
1532 000230* 043666" WORD T35
1533 000232' 044206" MWORD 136
1534 000234" 044556° LMWORD 137
1535 000236' 045076° .WORD 138
1536 000240° 045436° WMORD 139
1537 000242°' 046026° MORD 140
1538 000244&° 046410° LWORD  T41
1539 000246' 047042° MORD 142
1540 000250° 047446° MWORD 143
1541 000252' 050536" LMWORD 144
1542 000254 051260° MWORD 145
1543 000256° 051674° .WORD 146
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}gzz LSBTTL DEFAULT MARDWARE P=TABLE

1547 144

1548 : THE DEFAULT HARDWARE P=-TABLE CONTAINS DEFAULT VALUES OF

1549 s THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE

1550 : 1S IDENTICAL TO THE STRUCTURE OF THE MARDWARE P-TABLES,

}325 s AND IS USED AS A "'TEMPLATE'' FOR BUILDING THE P=-TABLES.

1553 b

1554 000260 BGNHW  DFPTBL

1555 000260*' 000002 LWORD  L10000-L$HW/2

1556 00026¢2° LSHW: :

}ggg 000262" DFPTBL::

1559 000262°* C00000 .WORD O ; (SR

}gg? 000264 000000 WORL O :VECTOR

1562 000266° ENDHW

1563 000266" L10000:
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1565

1566

1567

1568

1569

1570

157

1572

1573

1574

1575 000266°

1576

1577

1578

1579 100000
1580 040000
1581 020000
1582 010000
1583 004000
1584 002000
1585 001000
1586 000400
1587 000200
1588 000100
1589 000040
1590 000020
1591 000010
1592 000004
1593 000002
1594 000001
1595

1596 001000
1597 000400
1598 000200
1599 000100
1600 000040
1601 000020
1602 000010
1603 000004
1604 000002
1605 000001
1606

1607

1608

1609

1610 000040
1611 000037
1612 000036
163 000035
1614 000034
1615

1616

1617

1618

1619 000340
1620 000300

<TITLE GLOBAL AREAS

.SBTTL GLOBAL EQUATES SECTION

0%

: THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT
: ARE USED IN MORE THAN ONE TEST.

oo
=
-

OR SUPERVISOR TO PROGRAM (OMMUNICATION

; START COMMAND WAS ISSUED

: RESTART COMMAND WAS [SSUED

: CONTINUE COMMAND WAS [SSUED

s A NEW PASS HAS BEEN STARTED

: A POWER=-FAIL/POWER=-UP OCCURRED

EQUALS
: BIT DIFINITIONS
BIT15== 100000
BIT14== 40000
BIT13== 20000
BIT12== 10000
BIT11== 4000
8I1T10== 2000
BIT09== 1000
BIT08== 400
BITO7== 200
BITO06== 100
BIT0S5== 40
BIT04== 20
BIT03== 10
BIT02== 4
BIT01== 2
BIT00== 1
BIT9== BIT09
BIT8== BIT08
BIT7== BIT07
BITé== BIT06
BITS== BIT0S
BIT4== BIT04
BIT3== BIT03
BIT2== BIT02
BIT1== BITO
BIT0== BIT00
: EVENT FLAG DEFINITI
:  EF32:EF17 RESCRVE
EF.START== 32.
EF .RESTART== 3.
EF .CONTINUE== 30.
EF .NEW== 29.
EF .PWR== 28.
: PRIORITY LEVEL DEFINITIONS
PRI0O7== 340
PR]0G== 300

SEQ 30
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1621 000240 PRIQS== 540

1622 000200 PRI0&== 200

1623 000140 PRI03== 140

1624 000100 PRI02== 100

1625 000040 PRI0T== 40

}gsg 000000 PRI00== 0

1628 ‘OPERATOR FLAG BITS

16%9 :

1630 000004 EvL== 4

1631 000010 LOT== 10

1632 000920 ADR== 20

1633 000040 1DU== 40

1634 000100 [SR== 100

1635 000200 UAM== 200

1636 000400 BOE== 400

1637 001000 PNT== 1000

1638 002000 PR]== 2000

1639 004000 IXE== 4000

1640 010000 IBE== 10000

1641 020000 IER== 20000

1642 040000 LOE== 40000

}gzz 100000 HOE== 100000

1645 000077 SECOND==63. :63 LINE CLOCK TICKS = APROX. 1 SECOND

1646 000001 SET== 1

1647 000000 CLEAR== 0

1648 004000 SIZ1K== 4000 ;1K WORDS

1649 010000 S122Kk== S121Kk*2 2K WORDS

1650 020000 S174K== 5172K*2 14K WORDS

1651 040000 SI128K== SI24K*2 18K WORDS

1652 020000 WCSSI1Z2==S124K *SIZE OF THE DEUNA WRITEABLE CONTROL STORE

1653 020000 10512==5124K :SIZE OF THE DEUNA 1/0 PAGE

1654 040000 ROMSI2==5] 28k :SIZE OF THE DEUNA ROM IN WORDS

1655 077774 LINSIZ==S128K*2-4 :SIZE OF THE DEUNA LINK MEMORY

1656 000000 WCSADR==0 : INTERNAL BASE ADDRESS OF WCS

1657 020000 I0ADR==WCSADR+W(SS1Z : INTERNAL BASE ADDRESS OF THE 1/0 PAGE FOR THE T11

1658 040000 ROMADR==]0ADR+10S1Z s INTERNAL BASE ADDRESS OF THE DEUNA ROM

1659 100000 L INADR==ROMADR+ROMSIZ  : INTERNAL BASE ADDRESS OF THE DEUNA LINK MEMORY

1660 000100 IE==  BIT6 : INTERRUPT ENABLE

1661 177777 INITH== =1 SINITIAL HIGH WORD FOR 32 BIT CRC CALCULATOR

1662 177777 INITL== =1 SINITIAL LOW WORD FOR 32 BIT CRC CALCULATOR

1663 166670 POLYH== 166670 :FUNCTION POLYNOMIAL HIGH WORD FOR 32 BIT CRC

1664 101440 POLYL== 101440 SFUNCTION POLYNOMIAL LOW WORD FOR 32 BIT CRC

1665 120001 POLY16== 120001 :FUNCTION POLYNOMIAL FOR 16 BIT CRC

1666 000000 DATERR==0 :DATA ERROR INDICATER FOR LINK MEMORY TESTS

1667 000001 ADRERR==1 *ADDRESS ERROR INDICATOR FOR LINK MEMORY TESTS

1668 002756 MAXBYT==1518. *MAXIMUM NUMBER OF BYTES RECEIVER CAN HANDLE

1669 000100 MINBYT==64. TMINIMUM NUHBER OF BYTES RECEIVER CAN HANDLE

1670 000004 CRCS12==4, :S12E OF CRC

1671 000001 INMON=1 :IN MICROMONITOR STATE

1672 00000 INTST=2 SIN A TEST STATF

}ggz 00000 INERR=3 *IN ERROR STATE
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CZUAAA.P11 11-JAN-83 09:29 GLOBAL EQUATES SECTION

1675

1239 ; P""RO = PORT CONTROL AND STATUS REGISTER O (OPERATIONAL MICROCODE DEF INITIONS)

1678 100000 SER] == BIT1S : STATUS ERROR INTERRUPT

1679 040000 PCEI == BIT14 : PORT COMMAND ERROR INTERRUPT

1680 020000 RX] == BIT13 : RECEIVE RING INTERRUPT

1681 010000 X1 - BIT12 : TRANSMIT RING INTERRUPT

1682 004000 ON] == BITI : DONE INTERRUPT

}ggz 002000 RCE! == BIT10 : RECEIVE BUFFER UNAVAILAB.E

1685 000400 FAT] == BITOB : FATAL ERROR INTERERUPT

1686 000200 INTR == B1107 . INTERRUPT SUMMARY <15:08>

1687 000100 INTE == BIT06 : INTERRUPT ENABLE

1688 000040 RSET e BIT05 * UNA RESET

1950

}23} :PCSRO = PORT CONTROL AND STATUS REGISTER O (DIAGNOSTIC MICROCODE DEFINITIONS)

1693 100000 NPRERR == BIT1S :T11 NPR TIMEOUT INTERRUPT OCCURRED

1694 040000 NXMERR == BIT14 :T11 NON-EXISTANT MEMORY TIMEOUT OCCURRED

1695 020000 UNIERR == BIT13 :T11 UNEXPECTED INTERRUPT OCCURRED

}ggg 010000 PARERR == BIT12 :T11 LINK MEMORY PARITY ERROR OCCURRED

1698 :PORT COMMANDS <03:00>

1699 000001 GETP(B == 81100

1700 000002 GETCMD == BITO1

1701 000006 PNOP == BITO1!BIT02

};85 000003 SLFT =z BITOO!BITO1

1704 :PCSR1 = PORT CONTROL AND STATUS REGISTER 1

1705 100000 XPWR == BIT1S : TRANSCEIVER POWER BAD

};89 040000 ICAB == BIT14 : PORT/LINK CABLING OK

};83 *SELF TEST ERROR CODE <13:08>

};}? 000200 PCTO ==z BITO7 : PORT COMMAND TIMEOQUT

1712 000010 RMTC == BIT03 ; REMOTE CONSOLE RESERVED

1713 000400 SFTB0 == BIT8 SFIRST BIT OF SELF TEST FIELD

1714 001000 SFIB1 == BIT9 :SECOND

1715 002000 SFTB2 == BIT10 STHIRD

1716 004000 SFIB3 == BIT11 :FOURTH

1717 01,200 SFIBG == alt1§ SFIFTH

1718 020000 SFIBS == BIT1 SSINTH

};13 037400 - SFT == BITB'BITS'BITI0!'BITI1!'BITI2!BIT13 ;SELF TEST FIELD

};55 :PORT STATE <02:00>

1723 000007 PSTATE == BITOO'BITO1'BIT02 :PORT STATE BITS OF PCSR1

1724 000000 RESET == 0 :RESET STATE (NOT REALLY A STATE)

1725 000001 PRILD == B1T00 : PRIMARY LOAD STATE

1726 000002 READY == 81101 TREADY STATE

1727 000003 RUN == 81T00'BITO1 *RUNNING STATE

1728 000005 UNIHLT == BITO0'BIT02 TUNIBUS HALTED STATE

1729 000006 NIHLT == BITO1iBIT02 ‘N] HALTED STATE

1730 000007 NIUNI == BITOO!BITOT!BITO? ;UNIBUS AND NI HALTED STATE
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173 :
173% +DESCRIPTOR RING DEFINITIONS
173 100000 OwWN 2= BIT1S
1734 040000 ERRS == BIT14
1735 001000 STP 2z BIT09
};gg 000400 ENP sz BITO8
1738 sPORT FUNCTION CODES
1739 3
1740 -
1741 000000 PFNOP1 == 0 :NOP PORT FUNCTION #1
1742 000901 LASM ss 1 sLOAD AND START MICROADDRESS
1743 000002 RDPA == 2 sREAD DEFAULT PHYSICAL ADDRESS
1744 000003 PFNOP2 == 3 sNOP PORT FUNCTION #2
1745 000004 RPA =z 4 ;sREAD PHYSICAL ADDRESS
1746 000005 WPA == 5 sWRITE PHYSICAL ADDRESS
1747 000006 RMAL ss 6 sREAD MULTICAST ADDRESS LIST
1748 0007 WMAL == 7 sWRITE MULTICAST ADDRESS LIST
1749 000C10 RRF ss 10 sREAD RING FORMAT
1750 00011 WRF == " JWRITE RING FORMAT
1751 000012 RC == 12 sREAD COUNTERS
1752 000013 RACC zs 13 sREAD AND CLEAR COUNTERS
175% 000014 RTM s 14 sREAD THE MODE
1754 000015 WiM 1 15 :WRITE THE MODE
1755 000016 RPS == 16 JREAD PORT STATUS
1756 000017 RACPS == 17 sREAD AND CLEAR PORT STATUS
1757 000020 DIM zs 20 :DUMP INTERNAL MEMQORY
1758 000021 LIM == 21 JLOAD INTERNAL MEMORY
1759 000022 RSIDP == 2?2 sREAD SYSTEM ID PARAMETERS
1760 000023 WSIDP == 23 sWRITE SYSTEM [ID PARAMETERS
1761 000024 RLSA == 24 sREAD LOAD SERVER ADDRESS
};g% 000025 WLSA zs 25 ;WRITE LOAD SERVER ADDRESS
1764
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CZUAAA.P1Y 11=JAN-83 09:29 GLOBAL EQUATES SECTION
1765
1766
1767 LSBTTL GLOBAL DATA SEC/ION
1768
1769 P4
70 ; THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
% : IN MORE THAN ONE TEST.
& 000266° 000000 UNACSR::.WORD 0 ;CSR
S 000270*' 000000 UNAVEC::.WORD 0 ;VECTOR
9 000272 0009200 UNAPR]::.WORD 0 ;PRIORITY
8 000274* CLKTAB::
9 000274* 000000 CLKCSR::.WORD O ;LINE CLOCK STATUS REGISTER
0 000276 000000 CLKBR:: .WORD O ;LINE CLOCK PRIORITY
1 000300* 000000 CLKVEC::.WORD O ;LINE CLOCK VECTNR
% 000302° 000000 CLKFRE::.WORD O :LINE CLOCK FREQUENCY
4 000304° 000000 CSRNUM:: . WORD 0 :PCSR NUMBER
S 000306* 000000 BITNUM:: .WORD 0 :BIT NUMBER
6 000310* 000000 BITNAM:: .WORD O ;POINTER TO BIT NAME ASCII STRING
7 000312* 000000 BITSTA::.WORD 0 :POINTER TO BIT STATUS ASCII STRING
88 000314* 000000 PWHEN:: .WORD 0 :POINTER TO 'BEFORE®' OR 'AFTER' ASCII STRING
9 000316*' 000000 PCOMND::.WORD O ;POINTER TO PORT COMMAND ASCII STRING
? 000320* 000000 MICMOD::.WORD O ;POINTER TO MICROCODE MODULE # LOADED
2 000322° 000000 FRESIZ::.WORD 0 ;POINTER TO WORD CONTAINING SIZE OF FREE MEMORY
792 000324' 000000 FREMEM:: .WORD O :POINTER TO FREE MEMORY SPACE
000326' 000000 MICRO:: .WORD 0 ;CURRENT MICROCODE MODULE LOADED
000330* 00G000 UNIT:: LWORD 0 :CURRENT UNIT NUMBER BEING TESTED
0003%2' 000000 METER:: .WORD 0 :CLOCK TICKS
000334* 021040 SWADDR::.WORD 2 s INTERNAL ADDRESS OF SWITCH PACK
8 000336' 000000 PCSRO:: .WORD O ;PORT CONTROL AND STATUS REGISTER Q
801 000340°* 000000 PCSR1:: .WORD 0 :PORT CONTROL AND STATUS REGISTER 1
802 000342* 000000 PCSR2:: .WORD O ;PORT CONTROL AND STATUS REGISTER 2
ggz 000344* 000000 PCSR3:: .WORD O ;PORT CONTROL AND STATUS REGISTER 3
805 000346° 000000 PCSROC::.WORD 0 ;PCSRO CONTENTS
806 000350*' 000000 PCSR1C::.WORD O :PCSR1 CONTENTS
807 000352 000000 Pcsngc::.uono 0 :PCSR2 CONTENTS
ggg 000354* 000000 PCSR3C::.WORD 0 :PCSR3 CONTENTS
810 000356° BNAMTO: : :TABLE OF POINTERS TO BIT NAME MNEMONICS FOR PCSRO
811 000356' 001267' $BITO
812 000360' 001261 $BITI
813 000362' 001253"* $8I12
814 000364° 001245° $8I713
815 000366* 001237 $BIT4
816 000370* 001052* $RSET
817 000372° 001041° $INTE
818 000374* 001030° $INTR
819 000376* 001017* $FAT]
820 000400* 001201* $8119
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BNAMT1::

BNAMTZ: :

PATERN::
PAT1::
PAT2::
PATS::
PAT4::
PATS::
PATG::

SPAT1::

SPATZ2::

10:13 PAGE 39
GLCBAL DATA SECTION

$RCEI
$ONI
$TxI
$RXI
$PCE!
$SERI]

.WORD
.WORD
.WORD
$SRMT(
$BIT4
$BITS
$8IT6
$PCTO
.WORD
.WORD
+WORD
.WORD
.WORD
.WORD
$1CAB
$XPWR

— e e e s =2 D OO NN NN =2 O

o ) o ) ) ) ] ] ) ] e e e =4
WSS AN = O

el ol ok ok ad ad ad-akad ol ol ol o X o X o X
CoCo oo oo oo
D e e T T e el I e I S S Y

;TABLE OF POINTERS TO BIT NAME MNEMONICS FOR P(SR1

[=]ele)

[olelelelele]

:TABLE OF GENERIC BIT NAME MNEMONICS

—ed e (DO ===
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SEQ 35
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SPAT4: :

SPATS::

SPATé::

SPAT7::

P(BB::

UbBB::

CNTTAB::

NEXMEM: :
ERRINT::
UNAINT::
FRSTIM:

CPUPRI
.EVEN

.WORD
+WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
+WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.WORD
+WORD
.WORD
.WORD

.BLKW

.WORD
.WORD
.WORD
: .WORD
::,WORD

10:13_ PAGE 40
GLOBAL DATA SECTION

SPAT3::

0D 0 0D 0 0 O O O
OO ==t O =

> >»>»>»>» >»>

—

OCOO0O0O

o0
OCO—=2—=0O0—-000000000

OO0 O00O0

6.

1100110011
1100110011
1100110011
1100001111
1100001111
1100001111
0011111111
0011111111
011111111
111111111
000000000
1M1
11111111
011111111
000000000
;vgnr CONTROL BLOCK
* ¢
:+4
:+6
;ugxaus DATA BLOCK BASE
R
$ 44
i 46

;HOLDS THE 16 RETRY WAIT COUNTS FOR TEST 39

sNON=EXISTANT MEMORY FLAG
sHOLDS PCSRO INTERRUPT FLAG BITS FROM MICROCODE

sUNA INTERRUPT FLAG

sFLAG INDICATING FIRST TIME THROUGH TESTS FOR ALL UNITS
;CPU PRIORITY BEFORE INTERRUPT OCCURRED
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1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927 000676'
1928 000676°
1929 000676"' 042504
1930
1931
1932
1933
1934
1935 000704
1936 000704°
1937 000704° 042504
1938 000712* 042522
1939 000720' 042040
1940 000726' 051517
1941
1942
19643 000734 042523
1944 000742' 052111
1945 000745° 120
1946 000752°' 044502
1947 000756' 054122
1948 000764' 000124
1949 000766° 054124
1950 000774 000124
1951 000776* 047104
1952 001004' 000124
1953 001006' 041522
1954 001014*' 052111
1955 001017* 106
1956 001024° 044502
1957 001030* 047111
1958 001036' 052111
1959 001041 mm
1960 001046 044502
1961 001052' 051522
1962 001060 052111
1963 001063* 130
1964 001070* 044502
1965 001074°* 041511
1966 001102° 052111
1967 001105° 120

30(1046)
09:29

047125

0201M
020111
044505
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n
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000101

[=l=l=l=]
b b
OO -=O
NN = —

20
51
0
041040
02011
044502
044502
044502
041040
020111
041040
020105
041040
020122
061040
020117

10:13  PAGE 41
GLOBAL DATA SECTION

.SBTTL GLOBAL TEXT SECTION

14
. THE GLOBAL TEXT SE
: MESSAGES, AND ASCI
: MORE THAN ONE TEST

NS FORMAT STATEMENTS,

l
ON THAT ARE USED IN

CTION CONTA
I INFORMAT]

: NAMES OF DEVICES SUPPORTED BY PROGRAM
; DEVIYP <DEUNA>

; TEST DESCRIPTION

’ DESCRIPT <DEUNA REPAIR DIAGNOSTIC>
$SERI:: .ASCIZ /SERI BIT/
$PCEl:: .ASCIZ /PCEI BIT/
$RX1:: .ASCIZ /RXI BIT/
$TX1:: .ASCIZ /TxI BIT/
$ONI:: .ASCIZ /DNI BIT/
$RCEI:: .ASCIZ /RCEI BIT/
$FATI:: ASCIZ /FATI BIT/
$INTR:: ,ASCIZ /INTR BIT/
$INTE:: .ASCIZ /INTE BIT/
SRSET:: ,ASCIZ /RSET BIT/
$XPWR:: ,ASCIZ /XPWR BIT/
$1CAB:: .ASCIZ /ICAB BIT/
$PCTO:: ,ASCIZ /PCTO BIT/

SEQ 37

LSDVTYP::
.ASCIZ /DEUNA/
VEN

L$DESC::

.ASCIZ /DEUNA REPAIR DI

.EVEN

D
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1968 001112' 044502 000124
907 001116" 046522 041524 041040 SRMTC:: .ASCIZ /RMTC BIT/
1970 001124' 052111 000
1971 001127° 102 052111 030440 $BIT15::,ASCIZ /BIT 15/
1972 001134 000065
1975 001136 044502 020124 032061 $BIT14::.ASCIZ /BIT 14/
1974 001144° 000
1975 001145 102 052111 030440 $BIT13::,ASCIZ /BIT 13/
1976 001152' 000063
1977 001154 044502 020124 031061 $BIT12::.ASCIZ /BIT 12/
1978 00116%' 000
1979 001163 102 052111 030440 $BIT11::.ASCIZ /BIT 11/
1980 001170' 000061
1981 001172° 044502 020124 030061 $BIT1G::.ASCIZ /BIT 10/
1982 001200°* 000
1983 001201 102 052111 034440 $BIT9:: .ASCIZ /BIT 9/
1984 001206 000
1985 001207* 102 052111 034040 $BIT8:: .ASCIZ /BIT 8/
1986 001214 000
1987 001215* 102 052111 033440 $BIT7:: ,ASCIZ /BIT 7/
1988 001222° 000
1989 0071223' 102 052111 033040 $BIT6:: .ASCIZ /BIT 6/
1990 007230° 000
1991 007231 102 052111 032440 $BITS:: .ASCIZ /BIiT S/
1992 0071236° 000
1993 001237° 102 052111 032040 $BIT4:: .ASCIZ /BIT &/
1994 007244° 000
1995 001245° 102 052111 031440 $BIT3:: .ASCIZ /BIT 3/
1996 001252 000
1997 001253° 102 052111 031040 $BIT2:: .ASCIZ /BIT 2/
1998 001260° 000

1999 001261 102 052111 030440 $BIT1:: ,ASCIZ /BIT 1/
2001 001267° 102 052111 030040 $BITO:: .ASCIZ /BIT 0/

2003 001275°* 116 052117 051440 SNSET:: .ASCIZ /NOT SET/
2004 001302°' 052105 000

2005 001505° 123 052105 000 $SET:: LASCIZ /SET/

2006 001311° 116 052117 041440 SNCLR:: .ASCIZ /NOT CLEAR/
2007 001316°' 042514 051101 000

2008 001323° 103 042514 051101 SCLR:: LASCIZ /CLEAR/
2009 0021330° 000

2010 001331° 102 043105 051117 $BEFOR::.ASCIZ /BEFORE/
2011 001336' 000105 '

2012 001340°' 043101 042524 000122 SAFTER::.ASCIZ /AFTER/
2013 001346 042507 050124 041103 S$GTPCB::.ASCIZ /GETP(B/
2014 001354° 000

2015 1001355 107 052105 041440 S$GTCMD::.ASCIZ /GET COMMAND/
2016 001352° 046517 040515 042116

2017 001370° 000

2018 001371° 123 046105 020106 $SLFT:: .ASCIZ /SELF TEST/
2019 001376° 042526 052123 000

2020 001403° 116 050117 000 SNOP:: ASCIZ /NOP/

2021 001407° 123 0405264 052122 S$STRT:: ,ASCIZ /START/
2022 001414 000

2023 001415° 106 046505 047101 S$PDNDM:: . ASCIZ /DEMAND POLL/
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SEQ 40

GLOB

11-JAN-83

MACY11_30(1046)

11-JAN-83 09:29

GLOBAL AREAS
CZUAAA.P11

/DMA 'FROM' ADDRESS REGISTER TEST FAILED/

'W(S LCAD/DUMP TEST FAILED'
.ASCIZ /LOAD AND START FUNCTION TEST FAILED/

.ASCIZ /ROM DUMP TEST FAILED/

+ASCIZ /INTERRUPT VECTOR TEST FAILED/
ASCIZ /LINK MEMORY TEST FAILED/

LASCIZ /DMA BLOCK TRANSFER TEST FAJLED/

LASCIZ /TIMER TEST FAILED/
:: JASCIZ /DMA 'TO' ADDRESS REGISTER TEST FAILED/

*:1,ASCIZ /PCSRO INTERRUPT BIT TEST FAILED/

::,ASCiZ /WCS MEMORY TEST FAILED/
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SEQ 41

— <

GLoB

11=-JAN=83

MACY11 30(1936)

11-JAN-83 09:

GLCBAL ARtAS
CZUAAA.P1T

::,ASCIZ /TRANSMIT DONE TEST FAILED/
::,ASCIZ /RECEIVER DONE TEST FAILED/

:.ASCIZ /DATA BYTE FRAMING TEST FAILED/
::.ASCIZ /DATA WORD FRAMING TEST FAILED/

.ASCIZ /DATA PATH PATTERN TEST FAILED/

/STATUS MUX VERIFICATION TEST FAILED/

::.ASCIZ /LINK BYTE COUNTER TEST FAILED/

:oASCIZ /LINK ODD BYTE COUNTER TEST FAILED/
::.ASCIZ  /LINK MAXIMUM BYTE COUNT TEST FAILED/
:.ASCIZ /RECEIVER LINK MEMORY ADDRESS TELT FAILED/

: ASCIZ /FIFO TESTY FAILED/
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SEQ 42

10:13 PAGE 46

GLOBAL TEXT SECTION

11-JAN-83

MACY11_30(1046)
11-JAN-83 09:29

GLOBAL AREAS
CZUAAA.P11

/TRANSMITTER LINK MEMORY ADDRESS TEST FAILED/

/LINK MEMORY ARBITRATION TEST FAILED/
/STATION ADDRESS PATTERN TEST FAILED/
/STATION ADDRESS REJECTION TEST FAILED/
::,ASCIZ /STATION ADDRESS RAM POSITION TEST FAILED/
/MULTICAST ADDRESS TEST FATLED/
:.ASCIZ /CRC DATA PATTERN TEST FAILED/
/CRC PATTERN LENGTH TEST FAILED/

::,ASCIZ /CRC ERROR TEST FAILED/
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SEQ 43

10:13 PAGE 47

GLOBAL TEXT SECTION

11-JAN-83

MACY11_30(1046)

11=-JAN-83 09:29

GLOBAL AREAS
CZUAAA.P11

/RECEIVE BUFFER RECOVERY = RUNT TEST FAILED/
/XADATA WRITTEN: X06XA DATA READ: Z06IN/

/HALF=DUPLEX TEST FAILED/
/TDR COUNTER TEST FAILED/
/RETRY LOGIC TEST FAILED/

/COLLISION TEST FAILED/
.ASCIZ /UNABLE TO PRINT DEVICE PARAMETERS FOR THIS UNIT/

LASCIZ /XAPCSRXD1XA FAILED DATA PATTERN TESTIN/

i1 JASCIZ /%APCSRID1XA DOES NOT EXISTIN/
LASCIZ /XAPCSRXD1XA BIT XZ2%A |S XTIN/
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SEQ 44

30(1046)
JAN=-83 09:29

MACY11

1=

GLOBAL AREAS
CIUAAA.P11

/R%ACRC CHECK ERROR ON DATA DUMPED FROM DEUNA ROMZN/
/RADEUNA NOT IN READY STATE AFTER RESET WAS ISSUEDIN/

/%ADNI BIT DID NOT CLEAR AFTER WRITING A 1 TO IT2N/
/RAPCSRADTIZSTXATASIATASIATIA RESET WAS ISSUEDAN/

CASCIZ  /RTXSIATXSIATXSIXRTIA PORT COMMAND WAS ISSUEDAN/
/SADATA (OMPARE ERRORIN/

LASCIZ /%XACANNOT CLEAR INTE BIT IN PCSROXN/
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SEQ 45

10:13 PAGE 49

GLOCBAL TEXT SECTION

11=-JAN-83

MACY11 _30(1046)

11=-JAN-83 09:29

GLOBAL AREAS
CZUAAA . P11

/XABUFFER ADDRESS: XO6XSTXADATA SB: T06XSTXADATA WAS: Z062IN/
/XADATA READ FROM PCSR1 FROM UNIBUS WAS: Z06%IN/

/XANO INTERRUPT AFTER NOP PORT (OMMAND WAS [SSUEDZIN/

/XAUNA DID NOT INTERRUPT AT CORRECT PRIORITYIN/

/RANO INTERRUPT AFTER T11 SET XTRA IN PCSROIN/

/%A16 BIT CRC SHOULD BE: OXS2XAWAS: T06IN/
/XADATA WRITTEN TO PCSR1 FROM T11 WAS: Z06%IN/

ASCIZ
LASCIZ
ASCIZ
: ASCI2
ASCIZ
ASCIZ
ASCIZ

FORMI1?2
FORM13::
FORM15S
FORM18::,
fFORM19

OMNOWM e~ MN = UM 3 UOOMNIMNIWVNO O T MNIWNKAA e OMOONMNN— OV = O INO~ ONY
NNNOMNONTONNINA — FTOUNIN SO0~ NI~ OO0 OITNIO~NOr— N~ ON Or(NNr—J— JIMNO
N Or— = J = OWVNWNO~OWNr~ O3 TO~~WNiNr= N = Ol 3O~ NN e O W
O MNIWN—NOOOOO™ = YOON MNNINOOOM MNNOONON OMANDOe—N OMNNO—~ON 0N
FUW N TMWNWNOIM I ONO T T TN VWM Y WSO UV STV WNAT | O ST OUWWW W
OO0 OO0CO0O0O0OOCOO0OCOOO0O0O0 OOO0O0O0O0ON OO00O0OOO0 OO0O0O0O0O0O0O0 OOO0O0O0O0O OO0

N OV = NN = MO 8 = O = OO NMMUIWN — AN OM N = O O v NIOIM A (UMW = 8 ~F VO N OMOWN ~F =N OMMN O OWVO
— I FTONO~ONVOOLVOTr— ONNTON—ONOYFOONNNE—ONTONNMNIINSE TN NO = NI O r—e— O3
NI O N TWNNITOITWVINe = O NNO Vv O~ \MNr- NN~ O N = NN T N 7 e e e e GF o o e W e
OO = O =M= NO = (NIM =N (= N = O =N O NN = OONIWNA M. VO OMN OMe~OMNOMNO =N ON—O
T T T ST ONWNM F T OUSTUOUM T F ST MM I STV I NN T TN TV I I T NN TN O TNV NNO N
(=lelelelelelelelelelelelslelelelelelelelslelelelelels il elelelelelelelaelelelelelelalelelelelelelelelelele e le lo)

— O (N ONONIONOMM ONeEOMNOM ONOMOWNA OMe e 3OM MONO NI NO T Or NN NNO NN
W TN TN TWVIWNONUINSTM (NSNS MIMN G (NI W g ST ST W T N 8 ~F NS ~F WA AT ~F O T N
OO0 OO0OCOOCOOOOOOOO0O COCOO0OOCOO OOOOULOD COCOOOOOOOOOO0OOOOO0O0O00O
........................... - ® &5 5 " S S S S ® 5 " " e e e e e e " e e e s
NOOVMO OV ITNO O TNOOVTNVNOOT NN TNNOOTNOMNMNO o~ T OITNOOITNOITNOOITNOOVNO Y
nU1:|)8)lfhﬂfOA!lnv1il7§Jkin§:bs§ln¥|1&(17«LE)M”M?hWMW]uﬂ)%)LZ)(LM?AUAY]A()S)L!)(!b?&!
Lttt ettt LB L L Lo ¥ IaNTaNT N N T N TN el alalal al al al ol a1 ol S PRORNC IR SR BN JX SR SN ZX N N v Yl al al al al al al sl al'
O 888888 8888888888 8888888858888588888885888858888SSS3S
000000000000000000000000OWOOO0%00090000000000%0000000000
O NIMITNOMNDOOO~NIMTNOMNDODOO~NIMINOMNDOPT O~ A IMINOMNDO O~ NIM IV ONOO O UM TN
66666666667777777777888888“8889“99%99999w00000%00011-.!1-11
e alalalalal el al el el al al al e a L alalaLalalaloala [ TR SR aRr QR Qe L SN N R N I B R B A
OV NN N NN OO OO OO O N N OO O O OO O N AU OO N OO N O NN NN N N N NN N N Ty



G
C

SEQ 46

10:13
GLOBAL TEXT

11=JAN=83

MACY11_30(1046)

11=-JAN-83 09:29

GLOBAL AREAS
CZUAAA.P11

X06AN/
T062IN/

/XATIMER DID NOT INTERRUPT T11IN/

/XATIMER DID NOT INTERRUPT WHEN EXPECTEDIN/
/XAEXPECTED INTERRUPT BETWEEN 8 AND 12 SECONDSEIN/
/XARECIEVED INTERRUPT AT XD1%A SECONDSEIN/
/XAMICRO TEST XD2XA HUNGIN/

/XADATA WRITTEN TO 'DMATO' REGISTER

/XADATA READ FROM °'DMATO' REGISTER

~ ~ ~ ~ ~ ~ ~
— — — — — — -
L L (—) 2 L [ ~
(] W v v v v ("2}
L4 < < < < < <

. . - k2
o — o~ M ~ v 0
N ~N o~ o~ N ~N ~N
x = = = b o = E
[« 4 a [« 4 [+ 4 [« 4 [+ 4 [+ 4
o o o o o o o
[ [V - - - - -

—Or~N = ONr— ~rONOCOWN OTNNOVIWVIWM NITNIENNOe=NNIY 3NN T TOMN~0OWnN
TN e IO TN~ MONO~OOY OONOITr OOV O=NOONY NOJr——JI3J
T N TN N TOMNNG e erNerenO  Meere 3OSV e N3 W= NN O
ONNDG VNIINO VNI OO0~ (NOO =~ N = OrNON —e=0UM CNNINIKOAIMON OOMMe— ON
MM I T TN U TNTIT NWANNTININIT S TN TV WNSTNI NI s OO g
OCOO0OO OO0O0O00 OOOO0OOO OO0O0OOO0OD OO0O0OOO OO0O0 OO0O0O0O0O0O0 OO0O0O0O0O0O

OWNEMO—OMNOO—OMNOWNIN I T TNEOY ~OITITITNN—ONOO~AOITOTWN IV e—unitui
TOOODOITr—OITOOIT—OITOO ONNMNOOITO ONNNOOTOITIT—OON~OITNT OO—~00N~
OrruNnNOrOrr OO0~ Or~r—Jrv WVMINN-—rNr-J3WN NN esennCnNoOOoNO e nNOWVNST NN ne e
NONO e~ NN~ ON OWONIN=MJINY NONNOANIN = = NNOO =N ONININ N0 VNI OO ONIMOM
WAV N TTIWY NI VWWWWY T ONT TV N TOUMGZ I TN TN e Aalw il Ol & 4 F ~F ~F N F UM
(olelelelilelelelele Blleleleleleleles BeleleleleleleleBeleleleleleleleleleTe Bilelelelelelele N elelelelele -

VWANWNAT NN N ununouwnm o L al alaLals 4

-
FTONOOINTOANUOOINTANUNOOITNO—= O ITNOOITN O O UOMOOVITNO VT OTNOOTITNO
0122336566770122365”5670012””3““&““N0M23$665677001233456
OO OOV OOOOOOONAEANNANANANNNOOOOOCOOCOOOOO T v v v r v v v v v r= OO
S8 S8 8800008000000 008888828 82288282222828888888888888
elalelelelel=lolelololelalaloleleleleloleleleleletlelelelel=lololol=l=l=l=l=1=1=l=T=lSlSISTo ol Io I {a T To 1w D L
OO O~ NNMINOMNOP O~ NAIMINONOOO = NIMJ W ON ANMINONDDOO—NIMIWN OO~
11112”222222223“333333536“G&“4%6“Wmﬁ555555556M6666666677
T I I I T I T T I T I I T I I I I I I I T T I I I I I T I I I IIIITIIIIIIIIITIIIITIIIIIIY
NI AN I NI NI NI AN NN AN N A NI N N A A N A I N AN AL NI NN NN Y



G
C

SEQ &7

— <

GLCB

11-JAN=B3

MACY11_30(1046)

11=JAN-83 09:29

GLOBAL AREAS
CZUAAA.P1T

-~
P4
F)
o i~ 4
= o
*e e
.-
-—— -
= v
v L 4
4 .
L4
[+ 4
— ~
=z L-¢
a re *e
] e 4 e 4
- e a
- ar re
L4
x v [ve)
L4 < @
(%) 3
~ - L4 a
-4 — re "
e La o !
O oy v o
o o e x
*e 4 5 N
[="
- A x D
wy Ead (Ve
L4 — e >
= re ~ -l —
e 2 @® w
< wv > -
-— re ~3 o [ve)
< g (=] - a
o (= > p=
~ e o v
e = " X (v
>e >e ~ (= w o
~0 0 =2 a .- >
o o *e o = - @
>t ~ Exd 0 3 =] =
o~ .. o o - v
.. w wy e W (] (9] o
“w t o - . - [
a O gt ol o (Ve [+ 4
o < w =% ’- (Ve (vl
o Exd — wv — > —_ @
- w - wv ™ > E
= n - [+ o] =2
o [« 4 o - — =
x v (V9 — — w
w W > [« 3 = = > -
“wd — [Y¥] wy v — L4
< ' 4 (v - = = (V) -
= -~O [ - < L4 [ o
< Z0 w e a [« 4 s —
o g [+ 4 a e - o <
< — L ¢ - L L. & < <
ar e e >e e e t o d 1 e
~ -~ ~ ~ ~ ~ -~ ~
~ ~N~N ~ ~ ~ ~ ~ ~
-— — - - — — S— —
o [ T () (] (W) () [ [
(Vo) wviv vy v (V] (Vs ] v v
< gg < < < < < <
. . . . L] .
- s e .. .. - .
~ o~ (=] — ~N LA ~5 w
o~ oy ~M LAl L Al ~y L al N
= FE x = t o b b o x
a o - 4 [« 4 [« 4 [+ 4 [« 4 x
o oo o o o o o o
-~ — - [V [V - - -

RNV OOV TIVM NN VA NIONITNTIMO T OMNINT —OMN OMAINONITN S MOOITMOIWNOO
O~OFTOIO—OMNN ONNT NeERONNINONTI—OMNIY OYOMN mOO0 == OOVNDO O JITNOJTOIIT
NI O~ O NENO —ee O N NONE NN = ONO =—NMMVINMN TN — NN — OO T
NOVNOON OO O MM OO~ OONMNNOMN AN OODNTINANINO(Y ANININ NN OMNO N
VILNMII NI OWVIOUM SO IO TOUNONIMSI TSI NN I T ONO TN TSIV NN I TN Uty
OCOCOO000 O0O0C0C OO0OO0O0 OO0 OO0OC0O0O0O0OO0O0OO OOO0O0OOOOOOO0OO0O OO0O0O0O0OOCO0O0O

=MOMN—MNTI MO — O ~OUNNEFNERAENOOOWVN TN IO O IWVMIINO O v NN Oy e— M
OMNT = DNNITNVNONY ONOr~ ONOITO™ O OIIITr (NerONONOITIOIIITOO—OONONMANON
Qe OWNe g =N rrrOerMerer 3 I I TOWN e e g 3OO NN e O
NTe—=MOUWNNANNINON =N ~ONIN NI NN NNO = ONIN —NOONINDO == OMNON O33N OYOOWN
FFTMWNMI OISO WM O ONINST NI NN ST NS WA NSV ST N 2 NN T T ~F M
[slelelelelelelalelele Bielelele Belelelelelelelelelelelelele Bl elelelelelelelalelelelele e lelelelelelele Lo lo]

W= 3 OONMN M NNV OWMVMONI OWM O OMN W OM O WIS o= W O OV o= NN 7 3 O UMM NN OM e~ O N 2 N
O~ I TN~ I FTOIOITONMNOITOO~ I NI I T OO r e TOUMMNT T ™ NN NS N~ O N = OO

OoOMNONOMN O NN Ne=M ~ UM = = = OO ONINNOMNINIYVO =R O OOMMANNINO
(g IN JoVEK SN J A TES dY BN 4 EX gV T oV STV VNN T MWW N O w8 T WS W7 I W I N ONIMMN g BN BN J o VT VIV RN EX T VEN J
COOCOOO COCO OOCC OCO COCOCOOOCOOOOOOOOOOOOOO000OS COOCOoo0S
- .6. B - .6. e .6. - '0. .6. - » - .6‘ - . - - » L ] - » - = = = = = - - " = - - £l - .0.6. - - .2.0.6. .2.0.6. .2
T OO OT — O T T OO = O O~ O O o T O O F O O F O O ~F N 3
O e e I T D D B e e e I s BN S I Y R RN 8 R T N O e S N RAS
e T e
boleledetedetete ==Ll =T=] ===t t= == ==t =Tt L=T=T=1=0=] - Pot=t=P=P=1=0=1
Ittt t= Y=t t=t=t= === T=t= =t To =t T= T = b= t= T =ttt ete =t e te ro e o ot = = == o= = L= = L= L= L= = = = 1= 1= 1=
A N 1P A A Ias S S A AR AP 8- RSP PS5 "It e A i A
T T T T T T T T T T T T T T T T T T F T T T T F T T F VA G T A A A A A A DA A VA A A A AW A A
22222222222222222222222222222222222222222222222222222222



SEQ 48

MACY11_30(1046)

11=-JAN=-83 09:29

GLOBAL AREAS
CZUAAA.P11

/XALINK MEMORY ADDRESS = X06IN/

/RATRANSMIT STATUS INFORMATION INCORRECT AFTER LOOPBA(K STEP /
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