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1.0  GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

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

TO N] ADAPTER (DEUNA). THIS DJAGNOSTIC WAS DESIGNEDC TO DETECT STAT]IC
AND DYNAMIC HARDWARE FAILURES IN THE DEUNA BOARDSET, THE DEUNA BOARDSET
IS THE TWO MODULES WHICH PLUG JNTO 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 UNIJBUS.
THIS DIAGNOSITC WILL ONLY RUN IN A STANDALONE, OFFLINE ENVIRONMENT.
THE DEUNA IS LOGICALLY REMOVED FRUM THE ‘'WIRE’ B8Y 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 1S 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 DJAGNOSTIC
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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 (AN BE USED WITH XXDP+, ACT, APT, SLIDE AND PAPER
TAPE. FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVICES, REFER
T0 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:

POP=-11 (PU
28K WORDS OF MEMORY
CONSOLE TERMINAL
DEUNA BOARDSET (M7792, M7793)
PLUS, ONE OF THE FOLLOWING:
=LINK BOARD TO BULKHEAD CABLE CONNECTED AND BULKHEAD 10
RTRANSCEIVER TAP CABLE CONNECTED (NORMAL ONLINE CONFIGURATION)

0
~LINK BOARD TO BULKHEAD CABLE CONNECTED AND BULKHEAD TO FIELD
SERVICE EXTERNAL LOOPBACK CONNECTOR [NSTALLED (OFFLINE CONF]GURATION)

1.3  RELATED DOCUMENTS AND STANDARDS

XXDP+ USERS MANUAL CHQUS

XXOP+ PROGRAMMERS MANUAL

DEUNA LINK BOARD FUNCTIONAL SPECIFICATION
DEUNA PORT BOARD FUNCTIONAL SPECIFICATION
DEUNA PROGRAMMING SPECIFJCATJION

1.4 DIAGNOSTIC HIERARCY PREREQUISITES

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

IN WORKING CONDITICN AND |S CAPABLE OF EXECUTING PDP=11 INSTRUCTIONS
NORMALLY. THE UNIBUS 1S EXPECTED TO BE FULLY OPERATIONAL 1.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 DJAGNOSTIC 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 OPtRATION 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
géf???égl( AND THE DECX=11 SYSTEM EXERCISOR WITH THE DEUNA MCDULE

1.5  ASSUMPTIONS

THIS DIAGNOSTIC ASSUMES THAT THE DEUNA WILL NOT HANG THE UNIBUS
WHEN AN ACCESS 1S MADE TO ANY ONE OF THE PCSR REGISTERS. THE
DEUNA |S 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.
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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 DIAGNCSTIC MORE VISABILITY INTO THE INTERNALS OF THE DEUNA
HARDWARE AS WELL AS NOT RELYING AS HEAVILY ON THE COMPLEX OPERATIONAL
MICRUCODE IN ROM, HOWEVER, THIS INCREASES THE DJAGNOSTIC'S COMPLEXITY
SOMEWHAT. THEREFORE, IT IS ASSUMED THAT THE USER OF THIS DIAGNOSTIC
1S FAMILIAR WITH THE DEUNA ENOUGH TO READ DEUNA MICROCCDE SHOULD AN

ERROR OCCUR.
2.0  OPERATINS INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DE RIPTION 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 INTERRUPTLD (AFTER *(C)
PROCEED CONTINUE FROM AN ERROR HALT
EXTY RETURN TO XXDP+ MONITOR (XXDP¢ OPERATION ONLY!)
A. ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIME
DROP DEACTIVATE A UNIT
D1SPLAY TYPE A LIST OF ALL DEVICE INFORMATICON
FLAGS - TYPE THE STATE OF ALL FLAGS (SEE SECTION 2.3)
ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED B8Y 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 ARt TABULATED BELOW WITH A BRIEf DESCRIPTION OF EACH,
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY ''DDDDD''.

. ""TCH EFFECT
/TESTS:LIST EXECUTE ONLY THOSE TE
THF LIST. LIST IS A
NUMBERS, FOR EXAMPLE
THIS LIST WILL CAUSE
BE RUN. ALL OTHER TE
/PASS:DDDDD EXECUTE DDDDD PASSES
/FLAGS:FLGS SET SPECIFIED_FLAGS.
IN SECTION 2.3.
/EOP:DDDDD REPORT END OF PASS MESS
ODDDD PASSES ONLY. (DD
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TEST/ADD/DROP ONLY THOSE UNITS SPECIFIED
IN THE LIST. LIST EXAMPLE = /UNITS:0:5:10-12
USE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

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

THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THRQUGH § WILL BE
EXECUTED, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY. A
SWITCH CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. YOU MAY,
-FOR EXAMPLE, TYPE "'/TES:1=-5"" INSTEAD OF ''/TESTS:1=5"",
BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE uScD BY EACH
COMMAND .
TESTS FLAGS EOP UNITS

START X X X X

RESTART X X X X

CONTINUE X X

PROCEED X

DROP X

ADD X

DISPLAY X

FLAGS

IFLAGS

EXIT

2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS

LOOPING ON ERROR., ALL FLAGS ARE CLFARED AT STARTUP AND REMAIN

CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS
ARE ALSO CLEARED AFTER A START (OMMAND UNLESS SET USING THE

FLAG SWITCH.
ALL FLAGS.

THE ZFLAGS COmMAND MAY ALSO BE USED TO CLEAR
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

HOE

LOE
IERe
IBE

IXEe
PR}

PNT
BOE

EFFECT
HALT ON ERROR - CONTROL IS RETURNED T0
RUNTIME SERVICES COMMAND MODE
LOOP ON ERROR
INHIBIT ALL ERROR REPORTS
INHIBIT ALL ERROR REPORTS EXCEPT
LEVEL (FIRST LEVEL CONTAINS

TYPE, NUMBER, PC, TEST AND UNIYV)
T EXTENDED ERROR REPORTS (THOSE

Y PRINTX MACRO'S)

ESSAGES 10 LINE PRINTER

T NUMBER AS TEST EXECUTES

3
Y
8
M
TE
0
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UAM UNATTENDED MODE (NO MANUAL INTERVENTION)
IDR INHIBIT PROGRAM OROPPING OF UNITS
ADR EXECUTE AUTODROP CODE
LOT LOOP ON TEST

*ERRCR MESSAGES

SEE THE XXDP+ USER'S MANUAL FOR
SPECIFY MORE THAN ONE FLAG WITH
10 CAUSE THE PROGRAM YO LOOP ON
AND TYPE A ''BELL'' ON ERROR, YOU

/FLAGS:LOE ER:BJE

2.4 HARDWARE QUESTIONS

ARE DESCRIBED IN SECTION 3.1

MORE DETAILS ON FLAGS. YOU MAY
THE FLAG SWITCH. FOR EXAMPLE,
ERROR, INHIBIT ERROR FEPORTS
MAY USE THE FOLLOWING STRING:

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE UCFR FOR HARZ.'ARE INFORMATION BY TYPING ''CHANGE HW (L) ?"
YOU MUST ANSWEP *'y'' AFTER A START COMMAND UNLES 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 C(IN DECIMAL). VYOU WILL THEN BE ASKED THE FOLLOWING

QUESTIONS FOR EACH UN]T.
WHAT IS THE PCSRO ADDRESS?

THIS IS THE ADDRESS AT WHICH PCSRO RESIDES ON THE UNIBUS.

THIS ADDRESS 1S SWITCH SELECTABLE ON THE PORT MODULE.
THE ALLOWABLE RANGE ]S 160000-177776.

WHAT 1S THE VECTOR ADDRESS?

THIS IS THE INTERRUPT VECTOR ADDRESS.
SWITCH SELECTABLE ON THE PORT MODULE.

1S 000~-776.
SAMPLE DIALOGUE:
DR>START
(HANGE HW (L) ? Y
¥ UNITS (D) 2?22
UNIT

WHAT

0

IS THE PCSRO ADDRESS? (0)
WHAT |

1

[

[

THE VECTOR ADDRESS? (O)

N

UNIT
WHAT
WHAT

THE FCSRO ADDRESS? (0)
THE VECTOR ADDRESS? (0)

[TaX V)

? 170000
? 700

? 170010
? 710

THIS ADDRESS IS5 ALSO
THE ALLOWABLE RANGE

SEQ 6
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2.7 QUICK START=UP PROCEDURE (XXDP+)
TO START=UP THIS PROGRAM:
1. BOOT Xxxpp+
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

&. 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 SOF TWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE |SSUED BY

A DIAGNOSTIC: GENERAL, BASICT AND EXTENDED. GENERAL ERROR MESSAGES
ARE ALWAYS PRINTED UNLESS THE ''IER'' FLAG IS SET (SECTION 2.3).

THE GENERAL ERROR MESSAGE IS OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
ERROK MESSAGE

WHERE; NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)
IST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERRCR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE ""IER'' OR "'IBR'' FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION
SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA, THESE ARE ALWAYS

PRINTED UNLESS THE "'IER'', ''IBE'’ OR ‘'IXE'' FLAGS ARE SET (SECVION 2.3).

THESE MESSAGSS ARE PRINTED AFTER THE ASSOCIATED GENERAL ERROR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THL PASS COUNT [S GIVEN ALONG WITH THE
TCTAL NUMBER OF ERRCRS REPORTED SINCE THE DJAGNOST]C WAS STARTED.
THE *‘EOP'" SWITCH CAN BE USED TO CONTROL HOMW OFf TEN THE END

SEQ 7
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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 EACH DEUNA BEING 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 SWIT(CH
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
TESY 1: PCSRO READ ACCESS TEST
THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATE

(AN BE READ FROM THE UNJBUS AND THAT THE PREDETERMIN
IN THE EXPECTED BIT POSITIONS.

0

STER
APPEAR

S REGI
D BITS
TEST 2: PCSRY READ ACCESS TEST
THIS TEST MWILL VEK!FY THAT THE PORT CONTROL AND STATUS REGISTER
(AN BE READ FROM THE UNIBUS AND THAT THE PREDETERMINED BITS
APPEAR [N THE EXPECTED BIT POSITJONS.
TEST 3: PCSR2 READ ACCESS TEST

THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATUS REGISTER ¢
CAN BE READ FROM THE UNIBUS

\

TEST &: PCSR3 READ ACCESS TEST
THIS TEST WILL VERIFY THAT THE PORT CONTROL AND STATUS REGISTER 3
(AN BE READ FROM THE UNIBUS

TEST 5: RESET TEST
TH]S TEST WILL VERIFY THE RESET STATE fOR ALL DEUNA UNIBUS REGISTERS

SEQ 8
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TEST 6: PCSR2 REGISTER READ/WRITE TEST

THIS TEST WILL CHECK THE REGISTER FOR ALL SAQ AND SA1 ERRORS (STUCK AT
0 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:: |N THE GLOBAL DATA SECTION OF THIS PROGRAM,

NOTE: SINCE PCSR2 BIT 00 IS ALWAYS PRESET TO LOGIC O, THE (OWEST ORDER
BIT OF THE PATTERN WILL BE MASKED BEFORE DOING THE COMPAR[SON.
TEST 7: REGISTER PCSR3 READ/WRITE TEST
THIS TEST WILL WRITE PATTERNS TO THE WRITEABLE FIELD OF PCSR3
AND WILL READ THESE BACK FOR VERIFJCATION.
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 [SSUED
T0 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 WiLt VERIFY THAT THE DATA PATH FROM THE T11 PROCESSOR
TO THE UNIBUS INTERFACE :iS INTACT AND ABLE TO TRANSFER DATA REL[ABLY
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 C(RT 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 CPC CALCULATION ON THE DUMPED ROM
DATA DUMP WILL BE INTERPRETED AS AN ERROR [N THE DATA PATH,

TEST 11: Ww(S LOAD/DUMP TEST

SEQ 9
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THIS TEST WILL USE THE LOAD/DUMP PORT (OMMAND TO VERIFY THE DATA
PATHWAY TO/FROM THE W(S. PATTERNS WILL BE USED TO CHECK THE DATA PATHWAY
FOR ALL SAQ AND SA1 ERRORS.

BECAUSE THE UPERATION
Of WCS WILL Bt LOADED
T0 MEMORY FOR VERIFIC

A
A

L MICROCODE NEEDS THE LOWER 2K OF WCS ONLY THE TOP HALF
UITH A DATA PATTERN THEN DUMPED BA(K
TION. 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 C{OMMAND
IS OPERATIONAL.

THE PROCESS IS TO LOAD W(S WITH MICRO
A PATTERN OF DATA TO THE LITE-BYTE fl
FROM THE UNIBUS AND BE VERIFIED.

NOTE: THIS TEST USES MICROCODE MODULE ‘A’

ODE THAT WHEN STARTED WILL WRITE
L

¢ RTE
ELD Of PCSR1 REGISTER WHICH CAN BE READ

TEST 13: COMPREHENSIVE W(S MEMORY TEST

THIS TEST WILL EXHAUSTIVELY TEST THE WCS MEMORY.

CUSTOM MICROCODc MODULE &, MICROTEST #1 IS USED TO DO THE ACTUAL TESTING.
MICROTEST #1 RUNS A SERIES OF MICROSUBTESTS TESTS ON TnE 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,

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

TEST 14: TNTCSRRUPT VECTOR TEST

THIS TEST WILL YERIFY (HAT THE INTERRUPT INTERFACE LOGIC
:S CAPABLE OF GENERATING AN INTERUPT VECTOR AND ARBITRAT
OF THE UNIBUS.

THE DEUNA INTERRUPT ENABLE BIT WILL BE SET AND AN INTERRU
CAUSED B8Y ISSUING A NOP PORT (OMMAND. AN INTERRUPT IS5 EXP
CORRECT VECTOR AND AT THE CORRECT PRIORITY.

OF THE DEUNA
ING POR 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 INIT]ATE UNIBUS
INTERRUPTS BY SETTING BITS IN REGISTER P(SRO.

THIS TEST USES MICROMODULE C, MICROTEST #1,

St 10
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MICROCODE MODULE C 1S LOADED IF NOT ALREADY DONE SO BY A PREVIOUS TEST.

THE DEUNA INTERRUPYT VECTOR IS SETUP TO STORE THE CONTENTS OF PCSRO WHEN THE
INTERRUPT OCCURS. PCBB+0 IS LOADED WITH THE INTERRUPT BIT THAT IS TO BE TESTED
THEN PCSRO CUMMAND BITS ARE LOADED WITH A 1 TO TELL THE T11 TO EXECUTE
MICROTEST #1. WE WAIT FOR THE INTERRUPT TO OCCUR THEN SEE [F THE CONTENTS

OF PCSRO 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?I?HEE?}MgéLL USE THE CUSTOM MICROCODE MODULE °*C' TO CHECK THE OPERATION
THE TIMER IS ACCESSIBLE 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 "ONJ* WHEN THE TIMING INTERVAL HAS EXPIRED. THE INTERVAL IS 10 SECONDS.

ANY TIME FROM 8 10 12 SECONDS IS AN ALCEPTABLE 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+0: CONTAINS THE MICROSUBTEST THAT FAILED
PCBB+1: 0 - DA'A 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
MICROSUBTEST # T DESCRIPTION-
- © ACCESS TEST
ADDRESS SHIFT

ombw?)—'

TEST 18: DMA 'TO' ADDRESS TEST

THIS TEST WILL VERIFY THAT THE INTERNAL REGISTER °*DMA1IOQ' C?g

BE READ
AND WRITTEN. THE T11 WILL BE USED TO WRITE AND READ THIS REGIS

ISTER.

SEQG 11
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THIS TEST REQUIRES THE USE OF CUSTOM MICROCODE MODULE
P(BB+0 WILL BE WRITTEN WITH THE DATA PATTERN TO TEST,
WRITE THIS PATTERN TO THE °'DMATQ' REGISTER AND READ IT
THE DATA READ INTO P(BB+2. THE DATA AT P(BB+¢2 WILL BE

TEST 19: DMA 'FROM' ADDRESS REGISTER TEST

THIS TEST CHECKS Tt 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
?8612%(¥E¢D BACK FOR VERIFICATION, THEREFORE IT MUST BE CHECKED

THE METHOC 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*O 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+Z2 = 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 10 BY P(BB+0.

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

BUFFER 1S 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 IS
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 INTERRUPT, STARTS A DATAGRAM LOOPBACK AND WAITS FOR A
TRANSMIT INTERRUPT, THE T-11 WILL BE RELEASED FROM THE LOOP IF THE XMIT DONE
INTERRUPT QCCURS. UPON RELEASE THE DNI BIT WILL BE SET IN PCSRO SIGNAL ING
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 THF 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 E USED FOR THIS TEST, [T SE
UP THE T=11 FOR AN INTERRUPT, STARTS A DATAGRAM LOOPBACK AND WATT

TS
S FOR A

SEQ 12
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RECEIVER INTERRUPV. THE T-11 WILL BE R
INTERRUPT OCCURS. LPON RELEASE THE DON]

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.

LEAS
iTu

EE FROM THE LOOP IF THE

E
B L BE SET IN PCSRO SIGNALING

THE T=11 PROCESSOR WILL TRANCMIT DATA IN LOOPBACK MODE. THE DATA WILL Bf
ORGANIZED SUCH THAT DATA BOUNDARIES ARE CREATED BETWEEN ADJACENT BYTES
IN THE DATA STREAM (].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
FRAMING WILL BE DONE BY THE T-11 PROCE
WiLL WAIT FOR A 'DNI° IN REGISTER PCSR
WILL CHECK PCSR1 FOR AN ERROR CONDITION.
ADDITIONAL ERROR INFORMATION WILL BE F

P(BB+0: RECEIVER STATUS WORD

PCBB+2: DATA TRANSMITTED

PCBB+4: DATA RECEIVED

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

TEST 24: DATA WORD FRAMING TEST

THIS TEST WitL CHECK THE LINK MODULE DATA PATH FOR WORD DATA HOUNDARY
CONDITIONS.

ROTEST #3, TESTING OF THE DATA
THE HOST PROCESSOR, MEANWHILE,
‘ON]' APPEARS, THE HOST PROCESSOR
AN ERROR CONDITION IS SET,

IN THE PCBB AS FCLLOWS:

S

OZOU‘) -

UN

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

IN THE DATA STREAM (I.E. 11111117111111111000000000000000011...) THE T=-11
PROCESSOR WILL VERIFY THE CONDITION OF THE DATA AFTER IT IS LCOPED BACK 10

THE RECEIVER DATA BUFFER.,

THIS TEST wiLL USE MICROCODE MODULE ‘D' MICROTVEST #4, TESTING OF [HE DATA
FRAMING WILL BE DONE BY THE T-11 PROCESSOR. THE HOST PROCESSOR, MEANWHILE,
WILL WAIT FOR A 'DNI' IN REGISTER PCSRO. IF 'DN]* 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 FOLLOWS:

PCBB+0: RECEIVER STATUS WORD

P(BB+Z2: DATA TRANSMITTED

PC(BB+4: DATA RECEIVED

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

TEST 25: DATA PATH PATTERN TEST

THIS TEST WiLL CHECK THE LINK MODULE DATA PATH FOR ALL 'STUCK AT Q' AND
'STUCK AT 1° ERRORS.

THE T=11 PROCESSOR WILL TRANSMIT DATAGRAMS OF MAXIMUM LENGTH IN LOOPBACK MODE.

T?é? PATTERN LOOFBA(K PROCEDURE WILL BE USED FOR ALL PATTERNS OF UP TO WORD
w H.

SEa 13
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THIS TEST USES MICROMODULE 'D*' MICROTEST #5 TO DO THE TESTING. THE HOST
PROCESSOR WILL PASS A DATA PATTERN 71O THE T-11 PROCESSOR THROUGH THE P(BB.
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 P(BB ALONG WITH THE OFFSEY INTO THE RECEIVER BUFFER AT WHI(H
THE PATTERN WAS FOUND. IT WILL INFORM THE HOST OF THE ERROR BY SETTING P(SRI
TO AN ERROR CONDITION, THE PCBB 1S FORMATTED AS FOLLOWS:

PCBB+Q: DATA PATTERN

PCB3+2: RECEIVER STATUS WORD

PCBB+4&: BAD DATA PATTERN

PC(BB+6: OFFSET INTO RECEIVER BUFFER WHERE BAD DATA WAS FOUND

TEST 26: STATUS MUX VERIFICATION TEST

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

€ LIN
ITTen
CESSIBLE TO THE T=11 BY SIMPLY READING [T FROM LINK MEMORY.
TE
10

L
S
T
¢

l ST WILL VERIFY THAT THE STATUS INFORMATIIN S WRITTEN INTO THE F]RST
CATION OF THE TRANSMIT BUFFER. THE T1EST Wl'L ALSO CHECK THE SECOND WORD
OF THE TRANSMIT BUFFER.

THIS TEST wiLL USE MICROMODULE ‘D' MICROTEST #6.
WHEN THE TEST IS STARTED, THE T=-11 »ROCESSOR WiLL SET

et e Y=

H
1VE
RIT
S A
HIS
0CA

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 GF 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

TW0 WORDS OF THE TRANSMIT BUFFER O THE HOST THRU THE PCBB+0 AND P(BB+Z.

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

THE CORRECT "TATUS SHOULD BE:

TRANSMIT STATUS WORD O BITS 15,09:00 SHOULD BE ALL O AND
BIT 13 SHOULD BE A 1

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

TEST 27: LINK BYTE COUNTER TEST

BYTE COUNTERS ARE INVOLVED BOTH WITH THE LINK TRANSMIT FUNCTION AND THE LINK
RECEIVE FUNCTION, WHEN THE T=11 PREPARES A TRANSMIT BUFFER FOR TRANSMISSION
OF A DATAGRAM, IT WRITES THE INTENDED BYTE COUNT IN THE SECOND WORD OF THC
TRANSMIT BUFFER, WHEN TRANSMISSION OF THF TRANSMIT BUFFER BEGINS, THE BYTE
COUNT VALUE IS USED TO LOAD THE TRANSMIT BYTE COUNTER, THIS COUNTER IS
DECREMENTED BY THE TRANSMIT STATE MACHINMc AS THE DATAGRAM IS TRANSMITTED.

THE DATAGRAM TRANSMISSION WILL CONTINUF UNTIL Tnt BYTE COUNTER IS DECREMENTED

SEQ 14
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10 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 |S RECEIVED, THE VALUE IN THIS COUNTER IS WRITTEN INTO WORD TWwO
OF THE RECEIVE BUFFER AT THE END OF RICEPTION,
THIS TEST WILL ULUSE MICROMODULE ‘D' MICROTEST #7.
THIS TEST WILL VERIJFY THE BYTE COUNT LOGIC BY LOOPING MESSAGES AND VERIFYING
THAT THE BYTE COUNT APPEARING IN THE RECEIVE BUFFER CORPESPONDS 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 Y THE T-11
PROCESSOR, P(BB+& 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
P(BB¢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 1S IDENTICAL TO THE PREV]IOUS B TE CO T R TEST WITH THE ONLY
EXCEPTION THAT IT PASSES ONLY ODD BYTE COUNTS TO THE MICROCODE. IT ALSO
USES MICROMODULE ‘D' MICROTEST #7

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 ~ DATAGRAM TRANSMISSION. THE BYTE COUNTER ;S

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 (RC 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.

TESY 30: FIFO TEST

THERE ARE TWO FIFO'S USED IN THE DEUNA TO KEEP TRACK OF RECEIVER BUFFERS,
THE FIRST IS CALLED THE "RECEIVER BUFFER AVAILABLE FIFO' AND THE SECOND 1S
CALLED THE °*RECEIVER BUFFER DONE FIFO'.

SEQ 15
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THE T11 LOADS THE RECEIVER BUFFER AVAILABLE F
BUFFERS IN LINK MEMORY. WHEN THE DEUNA SENSES
PULLS AN AVAILABLE BUFFER ADDRESS FROM THE QU
AVAILABLE FIrO AND USES IT TO ADDRESS LINK ME
RECEIVED DATA, AFTER THE DATA HAS 8fEN LOADED
PUTS THE USED BUFFER ADDRESS INTO THE RECEIVER
INTERRUPT IS GENERATED TO THE T11 WHEN T 8UBBLE

THESE FIFO'S ARE 64 DEEP B8Y 4 BITS WIDE. THE OPERA
THE FIFO YO A MAXIMUM OF 16. THE & BIT WIDTH REPRE
hézgRQEMORY ADDRESS. THESE BITS ALLOW THE ADDRESSI
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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 F1FO 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 P(BB AS rOLLOWS:

P(BB+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 IV WAS SUPPOSE TO.

THIS TEST WiLL USE MICROMODULE °*D*' MICROTEST #11, THIS MICROTEST ACCEPIS 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 [N THE PCBB AS FOLLOWS:

PCBB*0: RECEJVER BUFFER ADDRESS
PCBB¢2: TRANSMIT BUFFER ADDRESS
P(BB¢&: LINK MEMORY ADDRESS (IF ERROR)
P(BB+6: GOOD DATA PATTERN (IF ERROR)

SEQ 16
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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 I5 IOENTICAL TO THE RECEIVER ADORESS TEST [N THAT
IT USES THE SAME MICROCODE (M]CROMODULE ‘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 HAS ARBITRATION CIRCUITRY TO MANAGE LINK MEMORY ACCESSES. THIS
CIRCUITRY PREVENTS CONFLICKS BETWEEN PROCESSES AND ASSURES THAT HIGHER
PRIORITY PROCESSES GET PRECEDEN

CE
THIS TEST WILL VERIFY THE ABLILITY
SIMULTANEOUS REQUESTS 8Y FOUR PROC
TASKS THAT REQUIRE HEAVY ACCESSES
QUT OF LINK MEMORY BY EACH. WHEN T
VERIFIED,

THE FOUR PROCESSES ARE:

1=TRANSMIT STATE MACHINE
WILL TRANSMIT A DATAGRAM Of MAXIMUM DATA LENGTH IN L
MODE., THE DATA FIELD WILL CONTAIN A BIT PATTERN STRI
TWO 1'S FOLLOWED BY TWwO 0°'S [.c. 31463 (OCTAL).

2-RECEIVE STATE MACHINE
WILL RECEIVE A DATAGRAM OF MAXTMUM DATA LENGTH OVER THE
LOOPBACK. THE RECEIVE DATA BUFFtr WILL BE FILLED WITH O°S
PRIOR TO THE RECEPTION.

3=1=11 MICROPROCESSOR DMA

OF THE LINK MEMORY ARITRATOR TO HANDLE
SSES. EACH OF THESE PROCESSES WILL INVOLVE
; LINK MEMORY. DATA WILL BE MOVED INTO OR

3
0
HAT TASKS ARE FINISHED THE DATA WILL BE

O0PBA(K
NG OF

A 1K BUFFER IN LINK MEMORY WILL BE FILLED WITH AN ALL 1'S DATA
PATTERN PRIOR TO THE OPERATION THEN ALTERNATING 1°S AND 0'S
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 fFOUR 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 L INK MEMORY.

BASE OF LINK MEMORY==> #=cecccemccocmccccccaon- .
' RECEIVE BUFFER !

SEQ 17
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BASE ¢ 4000===> 4-cccrccccccccccccccnce. ¢
! TRANSMIT BUFFER '
BASE L) 10000--) tommssceve eesececccesscsee *
! DMA ENGINE BUFFER '
BASE L3 1‘000-—) LY T Yy Soeneese (YT Y XY
! T=11 PROCESSOR BUFFER !
tonscocssvvresssscsnscsscscs ¢

THIS WILL ALLOW THE ARJTRATION ITRY TO BE TESTED AND YET ALLOWS THE DATA
TO BE VERIFIED EASILY AND ASSOC] WITH A SINGLE PROCESS.

IRCU

ATED
A DATAGRAM WILL BE LOOPED BACK FROM THE TRANSMIT BUFFER TO THE RECEIVE BUFFER.
AS THE DATAGRAM IS BEING TRANSFERRED, THE T-11 PKGCESSOR WILL FILL IT'S BUFFER
AND THE DMA ENGINE WILL TRANSFER IT'S BUFFER FRCM LINK MEMORY TO UNIBUS MEMORY,

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, [T 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 T0.

$ocscvocsacssssssssessssse *

PCBB+0: ' EXPECTED PATTERN !
T P -, *

PCBB+2: ' ACTUAL PATTERN !
dossssocnsscascssssscsvcccan ¢

P(BB+4: ' LINK MEMORY ADDRESS !
tecccccnrranernsccscccna ¢

P(BB+6: ! DATA TRANSFERRED !
! : FROM '

! ! LINK MEMORY !

! s BY THE !

: ! DMA ENGINE !
PCBB+4000: $ommmemmecceccmcccceaaaa ¢

TEST 34: STATION ADDRESS PATTERN TEST

WITHOUT EITHER THE PROMISCUIOUS MODE OR THE MULTICAST MODE ENABLED, THE LINK
LOGIC WILL RECOGNIZE DATAGRAM ALDRESSES ONLY IF THE ADDRESS IS CONTAINED [N
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. [F THE
INCOMING ADDRESS MATCHES ONE OF THESE, THEN THE DATAGRAM WiLL BE ACCEPTED BY
THE LINK. THE °'MATCH®' BIT [S SET IN THE TRANSMIT BUFFER AND THE RECEIVING

PROCESS BEGINS.

THIS TEST WILL VERJFY THAT THE LINK CAN RECOGNIZE A DATAGRAM WHEN THE
DESTINATION ADDRESS OF THE DATAGRAM MAT(HMES ONE OF THE ADDRESSES STORED IN
THE STATJON ADDRESS RAM,

SEC 18
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THIS TEST WILL USE MICROMCDULE 'E' MICROTEST
PATTERNS WILL BE USED FOR ADDRESSES IN CHECK ING 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 LOJPBACK, PRESET PCSR1 TO AN ERROR CONDITION, START THE LINK
AND WALIT FOR THE MATCH BIT IN THE TRANSMIT BUFFER. [F THE MAT(H BIT SETS
THE PCSR1 ERROR CONDITION IS CLEARED AND THE T=11 WAITS FOR 8S0TH THE
TRANSMITTER AND RECEIVER INTERRUPTS BEFORE IT SETS °'ONI' TO INDICATE THE

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

¢ecocccacccanacssrsrssssssscoccnscana +
PCBB+0: ! STATION ADDRESS LOW !
¢osanssssscsssescasseEsRsassETOEn +
P(BB+2: . STATION ADDRESS MIDDLE !
trencccscssscscavcsccccsncccccaccaa +
P(BB+4: : STATION ADDRESS HIGH z
toosccsssvsssssscssssaesassvaessssnas +
THE FOLLOWING PATTERNS WILL BE USED:
-ALTERNATING 1°'S AND 0°'S
~ALTERNATING Q'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 WILL VERIFY THAT THE STATION ADORESS DETECTION 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 |S 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 (AN HOLD UP T0 12 STATION ADDRESSES. WHEN A DATAGRAM
1S RECFIVED THE STATION ADDRESS COMPARISON LOGIC DOES A BIT-wWISE COHPARISON
OF ALL 12 RAM STATION ADDRESS WITH THE INCOMING DATAGRAM STATION ADDRESS
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THIS TEST WILL VERIFY THAT THE DEUNA CAN RECOGNIZE A STATION ADD
REGARDLESS OF THE LOCATION OF THE ADDRESS IN THE STATION ADDRESS
W

THIS TEST wWiliL USE MICROMODULE ‘E' HICROTEST #4. THE MICROCODE W]
10N _OF THE STAT

RESS
AM,
L

3
R
% WRITE

A STATION ADDRESSES OF ALL 1°S INTO A SINGLE LOCAT ON ADDRESS
RAM, THE JOHER 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 5, THEN BIT 2 ETC. THIS MAKES IT DIFFICULT TO DESCRIBE THE POSITiON
OFf ANY SINGLE STATION ADDKESS IN TERMS OF AN OFFSET FROM THE RAM BASE ADDRESS.

THE PCBB IS FORMATTED AS FOLLOWS:

PIRR+Q: : RAM ADDRESS POSTION !

TEST 37: MULTICAST FUDRESS TEST

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

LOGIC.

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

THIS TEST WILL USE MICROMODULE ‘'E* MICROTEST #4,

THE MICROCODE WILL PREPARE A DATAGRAM WITH THE DESTINATION ADDRESS HAVING
THE MULTICAST BIT SET. THE DEUNA WiLL BE SETUP IN LOOPBACK MODE WlTH ‘ENABLE
ALl MULTICAST'. THE DATAGRAH WILL BE TRANSMITTED AND THE T=11 WILL BE PUT [N
A LOOP WAITING FOR A RECEIVER INTERRUPT. THE TIMER WILL INTERRUPT THE LOOP

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

TEST 38: CRC DATA PATTERN TEST

THE LINK MODULE HAS HARDWARE T0) GUARANTEE THAT DATAGRAMS HAVE NOT BEEN
CORRUPTED DURING TRANSMISSION ANy RPECEPTION. THE HARDWARE GENERATES A (R(

FOR DATAGRAMS TRANSMITTED AND VERIt JES THE (RC FOR DATAGRAMS RECEIVED.

THE CRC IS A 32 BIT NUMBER GENERATED BY DIVIDING THE DATAGRAM BIT STREAM BY *
(RC POLYNOMJAL. THE DIVISION RESULTS IN A UNIQUE NUMBER THAT (AN ONLY BE
REPRODUCED IN CRC CALCULATIONS IF THE BIT STREAM EXACTLY MATCHES THE ORIGINAL
THE CRC IS CALCULATED DURING DATAGRAM TRANSMISSION AND [S APPENDED TO THE
PACKET. THE CRC IS TRANSMITTED AS PART OFf THE PACKET. THE CRC IS AGAIN

SEa 20
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CALCULATED WHEN

THE DATAGRAM S RECEIVED AND THE CALCULATED IS COMPARED T0
THE CRC TRANSM!TEED

[f 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 CALCJULATION 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 [N LOOPBACK MODE. THE CRC HARDWARE WILL
BE OEDICATED TO THE TRANSMITTER. WHEN THE DATAGRAM IS RECEIVED THE T-11 W]LL
CALCULATE A CRC ON THE DATA RECEIVED (INCLUDING THE TRANSMITTED CR(C).

THE RESULT OF THIS CALCULATION WILL BE A 32 BIT CONSTANT, THIS CONSTANT IS
;HE?ESOTZAQEQR}O WHAT WAS EXPECTED AND IF THEY UJ NOT MATCH. AN ERROR [S

L .

PATTERNS WILL BE PASSED TO THE MICROCODE THROUGH THE P(BB. THE MICROCODE WILL
;lk%ETHE TRANSMIT BUFFER WITH THIS PATTERN BEFORE EACH TRANSMISSION TAKES
L L]
THE PCBB WILL BE FORMATTED AS FOLLOWS:
tee: coccccccaces +
P(BB+0: ' DATA PATTERN !
tecccccncsanaas .

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

MICROMODULE ‘F°® MICROTEST #2 WwiLL BE USED. THE MICROCODE WI'L VRANSMIT
DATAGRAMS IN LOOPBACK MODE. EACH DATAGRAM WILL HAVE AN ERRONEOUS C(R(
APPENDED TO THE DATA FIELD. THE DEUNA CRC LOGIC WILL BE SETUP SUCH THAT
LHERERnggglC 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(BS.

AFTER THE RECEIVER INTERRUPY THE MICROCODE WILL PASS THE RE
0 BACK VIA P(BB+2. THE CRC BJT [N THIS WORD IS CHECKED 10 S

THE PCBB IS FORMATTED AS FOLLOWS:

me

EIVER STATUS WORD
E If IT IS SET.

¢docconncncacnvesssvsascssess ¢
P(8BB+0: ! DATA PATTERN !
{essescssesssssrreermnon -d
P(BB+?: ! RECEJVER STATUS WORD !
¢orvscvossvonssssacssrasa L]

TEST 40: (RC PATTERN LENGTH TEST
THIS TEST WILL VERIFY THAT THE RECEIVE CRC HARDWARE CAN 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 B8t CALCULATED BY THE MICROCODE. IT IS EXPECTED THAT THE CRC LOGIC WILL
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 THROUGAH THE P(BB ALONG WITH TME 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 1S FORMATTED AS FOLLOWS:

ecascsssscserrsnsessecsse ¢
P(BB+0: ! DATA PATTERN !
Sy P +
P(BB+Z: ! BYTE COUNT !
N .
P(BB+4: ! RECEIVE STATUS WORD !
terscvesacscsvesseeRaass s s ¢

TEST &1: RECEIVER BUFFER RECOVERY = RUNT TEST

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

IH]S TEST WI_L USE MICROMODULE 'F' MICROTEST #4.

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

TRANSM]ISSION WILL LOOPBACK A DATAGRAM FILLED WITH UNIQUE DATA. THE FIRST

g?TA?E:H g{%% BE A RUNT OF LESS THAN 64 BYTES. THE SECOND WILL BE A DATAGRAM
LEGAL .

EACH TRIAL WILL START WITH THE LINK BUFFER POINTER RESET TO THE FIRST
BUFFER, THE RUNT WILL BE TRANSMITTED, THEN THE VALID DATAGRAM. If THE
RECOVERY |S WORKING CORRECTLY, THE SECOND DATAGRAM IS EXPECTED TO BE
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 FIFQO, AND THE CONTENTS OF THE FIRST DATA WORD OF THE RECEIVER

U L ]

THE P(BB WILL GE FORMATTECZ AS FOLLOWS:

L INK
BUFFER
WRITT

E
EN

P(BB+0: : RUNT BYTE COUNT '
P(BB+2: ! BUFFER DONE F'FO CONTENYS .
P(BB+&: !  FIRST DATA WORD OF BUFFER !

SEQ 22
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TEST &2: HALF-DUPLEX TEST

THE LINK INCLUDES A ‘HALF DUPLEX' MODE OF OPERATION. THIS MODE (AN BE ENABLED
OR DISABLED THROUGH THE LINK MODE REGISTER. THE OPERATIONAL MICROCODE NORMALLY
USES HALF DUPLEX MODE.

IN THE HALF-DUPLEX MODE, THE LINK WILL NOT RECEIVE MESSAGES ADDRESSED T0
JITSELF. INCOMINT MESSAGES LOOPED BACK WILL BE IGNORED BY THE RECEIVE STATE
MACHINE, THE STATE MACHINE WILL NOT ISSUE A *RECEIVER DONE' INTERRUPT AND THE
BUFFER CAN BE RECOVERED FOR RECEIVING A LATER DATAGRAM,

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=-CUPLEX BIT AND LOOP A DATAGRAM AND VERIFY THAT THE
ORIGINAL BUFFER WAS RECOVERED.

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

PC(BB+4 WILL BE USED TO PASS THE FIRST WORD OF DATA 'ROM THE RECEIVER BUFFER

AFTER THE SECOND DATAGRAM IS TRANSMITTED.

PCBB+0: ! CONTENTS OF BUFFER DONE FIFO !
PCBB+2: ! FIRST DATA WORD OF BUFFER DONE'
THE CONTENTS OF THE BUFFER DONE FIFO SHOULD BE O AND THE FIRST DATA WORD
SHOULD BE AN ALTERNATING 1°'S AND 0'S PATTERN.
TEST &3: COLLISION TEST
THE RECEIVE STATE MACHINE REACTS TO COLLISIONS ON THE WIRE BY ACTIVATING
THE RETRY LOGIC. THE RETRY LOGIC WAITS AN INTERVAL OF TIME BEFORE ATTEMPTING
TO RETRANSMI1 THE DATAGRAM. THE INTERVALS ARE NOT UNIFORM BUT ARE OF

GENERALLY INCREASING PSEUDO-RANDOM DURATION, YHE RETRY LOGIC WILL ATTEMPT
TO RETRANSMIT UP TO 15 ADDITIONAL TIMES BEFOk. .'VING UP,

THIS TEST WILL VERIFY THAT THE RECEIVE STATE MACHINE RESPONDS TO A COLLISION

AND THAT THE RETRY SEGUENCE IS REPORTED CORRECTLY IN THE TRANSMIT STATUS WORD.
THIS TEST WILL USE MICROMODULE °'G' MICROTEST #1,

THE LINK BOARD CONTATINS DIAGNOSTIC LOGIC THAT ALLOWS COLLSIONS TO BE SIMULATED.
WITH THE FORCE COLLISIONS LOGIC ACTIVATED, THE RETRY HARDWARE CAN BE STEPPED
THROUGH THE RETRY SEQUENCE. THAT IS, EVERY DATAGRAM LOOPED BACK WILL STEP

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

(AN BE VERIFIED BY CHECKING THE TRANSMIT BUFFER STATUS WORDS AFTER EACH RETRY

STeP.
THE P(BB WILL BE USED TO PASS PARAMLTERS BETWEEN THE MICROCODE AND THE HOST

SEQ 23
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PROCESSOR, P(BB+0 WILL BE USED TO PASS THE DATA TO BE LOADED INTD THE LINK
MODE WORD. PCBB+2 WILL BE PASSED BACK BY THE MICROCODE, IT IS THE FIRST WORD
OF THE TRANSMIT BUFFER (TRANSMIT STATUS WORD 0). P(BB+4 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

PR TThem T PR

e E Lo
LOOPBALK ERRS  MORE  ONE RETRY

STEP # (14) () AN (10)

1 0 0 1 0
2-15 0 1 0 0
16 1 0 0 1

THE PCBB 1S FORMATTED AS FOLOWS:

dorsosccancana L L2 L Y T % ¥ ¥ ¥

PCB8+0: ! LINK MODE WORD :
docssccscascococana cseeveosend
P(BB+?2: ! TRANSMIT STATUS WORD 0!
doooevrcscssvseccen cessesd
P(BB+4: ! TRANSMIT STATUS WORD 1!
oo navcecocncecorcoosawe L 3

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 1S 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 DETERMINF 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

?g Ygg g?T?GRAH. THIS TEST WILL USE THIS RELATION TO VERIFY THAT THE COUNTER
N UK.

THIS TEST USES MICROMODULE 'G' MICROTEST #2.
THE TEST WILL SEND DATAGRAMS OVER THE LOOPBACK. THE LENGTH OF THE DATAGRAM
witL BE VARJED BY USING A INCREASING BYTE COUNT [N 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 IT IS CORRECT. THE CRITERIA FOR 1

CORRECTNESS WILL BE: INCREASING BYTE COUNTS SHOULD RESULT IN INCREASING TDR )

VALUES IN TRANSMIT STATUS WORD 1, j

THE PCBB WILL BE FORMATED AS FOLLOWS: 1

A ¢ 1

PCBB+0: ! BYTE COUNT ! ;
tececrccccccccccsncnacaaa +

P(BB+2: ! TRANSMIT STATUS WORD 1! 1
{ecscsssncssvesvcncoveances L 3

1

TEST 45: RETRY LOGIC TEST ;

THE RETRY LOGIC IS ACTIVATED WHENEVER A COLLISION IS ENCOUNTERED DURING A )

TRANSMISSION ATTEMPT. THE LINK STOPS TRANSMISSION AND WAITS FOR A PERIOD OF 1

TIME BEFORE ATTEMPTING TO RETRANSMIT,

THE WAIT TIME [S 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 OFf
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 1O
SINGLE STEP THE RETRY LOGIC THROUGH THE MAXIMUM SIXTEEN RETRY STEPS. THIS
FEATURE WILL ALSO MAKE [T POSSIBLE TO MEASURE THE RETRY WAJT INTERVAL.

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

AND TRANSMIT A DATAGRAM [N 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 [NTERVAL.
TY4E ACCUMULATED COUNT WILL BE WRITTEN BY THE MICROCODE TO THE P(BB.

THE MICROTESY WILL BE EXECUTED 16 TIMES. AFTER EACH EXECUTION, THE COUNT WILL
BE READ FROM THE P(BB AND STORED [N A TABLE. THE TABLE WILL BE SCANNED 70
VERIFY THAT THEY ARE NOT ALL THE SAME.

THE PCBB IS FORMATTED AS FOLLOWS:

A_A &a_ A a_Aa

toecovcacsrsocsscvsssssssaes +
PCBB+0: ! BYTE COUNT .
trorvncmmcccccrmerenremee- N
P(BB+?2: ! TRANSM]T WAIT COUNT !
¢occssnvsasccsssssssvcassansa L

TEST &6: PRINT DEVICE PARAMETERS TEST

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

- e de e Bl aam A am A AA A LA R LA A LR IR AR LR IA L _A A A a2 A &x_a
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AN A N AN LA NP N RO NN AU NUNUNIN) 2 b b e b ko2 2 2 2 DO O OO0 OO0 OV VOV O L OOVOO
QA OV NN =O 00NN NN =S OO0 NOWN WA 2OV NN W =00

NG NEWN = OO0~

_‘_a_.o..a_.b_n_.n-a....-—a__a_n_a—b—.l_t—a-a‘_a_a-l—l—l—l—l—h_n_l_n—a.-l_a_l_a—a.-J—l-—l-—l—-l—.—-l_n_a.-l—n...n—n_a—l_a
SNPRS00 BB D ANAN NN NN AN NN
w

— ot
I ol o o
J 3l ol S YW
N = OO

000000°*

000000

000000*
000000
000000°*
000001
000002°
000003
000004
000005°*
000006"
000007°*
000010*
000010°*
000011°
000011°*
000012°*
000012
000014’
000014
000016°
000016"
000020°
000020
000022
000022'
000024°*
000026°
000026°
000026°
000030°
000030°*
000032°
090032*
000034
000034"
000036°
000036
000040
000040
000042°
000042
000044
000044

— ek b edd b
OO =N
VIR 2O un

120
000
10
060
000000
000000
053464°
000000
000262°
000000
0000006
000000
000000
000000
000000
000124
000340
000000

N 2
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.SBTT

R

* THE PROGRAM HEADER 1S THE INTERFACE BETWEEN
. THE DIAGNOSTIC PROGRAM AND THE SUPERVISCR.

LE PROGRAM HEADER AND TABLES
L PROGRAM HEADER

.ENABL AMA
BGNMOD

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

LSNAME : :

LSREV::
L$DEPO::
LSUNIT::
LSTIML::
LSHP(P::
LS$SPCP::
LSHPTP::
LS$SPTP::
LSLADP::
LOSTA::

L$CO::

L$DTYP::
LSAPT::
L$DTP::
L$PRIO::
LSENVI::

e o
b D D B D B0 _J

U/
/N/
/A/
/R/
/E/
/P/

/A!
/0/

0

0

L SHARD
0

LSriW

0
LSLAST
0

0

0

0
LSDISPAT(H
340

0

SEQ 26
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000046
000046
000050
000050°
000051°
000052°
000052
000054
000056
000056°
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000000

003
003

000000
000000

000000
000576
021110°
000000
000000

* 021640

021632
000000
000704
104035
000000
021124°
021472
v21470°
021116°
020000
000000
000000

MACY1Y 30(1046)
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LSEXPT:
LSMREV:

LSEF::

L85PC::
LSDEVP::
.WORD
LSREPP::
.WORD
LSEXP4: :
.WORD
LSEXPS::
LSAUT::
L$DUT::
LSLUN::

LS$DESP::
.WORD

EMT

.WORD
-WORD
.WORD
.WORD
.WORD

LSLOAD::
LSETP::
LSICP::
L$CCP::
LSACP::
LSPRT::
LSTEST::
L$DLY::

LSHIML ::
.WORD

.WORD

.WORD
.WORD

.WORD

.WORD
.WORD
.WORD
.WORD

.WORD
.WORD

LSDVTYP
LSRPT

0

0

L$AU
L$DU

0
LSDESC
ESLOAD
0
LSINIT
LSCLEAN
LSAUTO
L$PROTY
0

0

0
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1488 .SBTTL DISPATCM TABLE
1489
1499 A
149 ; THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
}23% s 1T 1S USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.
1494
1495 000122° DISPATCH 46
1496 000122°' 000056 WORD 46
1497 000124 LSDISPAT(H: :
1498 000124 021710° WORD T
1499 000126' 022122° LWORD T2
1500 0Q00130°' 022454° LWORD T3
1501 000132' 022566° WORD T4
1502 000134 022704 WORD TS
1503 000136°' 023366° WORD 16
15064 000140 023450" .WORD 17
1505 000162' 023546 .WORD T8
1506 000144°' 023770 WORD T9
1507 000146' 027332° LMORD 110
1508 000150°* 027746° LWORD  T11
1509 000152°' 030534° LWORD T12
1510 00015&4* 031214° WORD T13
1511 000156' 031632° MWORD  T14
1512 000160' 032122° WORD T15
1513 000162' 032630° MWORD  T16
1514 000164 033146° MWORD T17
1515 000166' 033614 MWORD T18
1516 000170* 034172 .WORD T19
1517 000772' 034552°' .WORD T20
1518 000174' 035100 WORD T2
1519 000176' 935410 WORD T22
1520 000200°' 035220 LMORD 123
1521 000202°' 036300° MORD 124
1522 000204° 036660 MORD 125
1523 000206°* 037254 MWORD 126
1524 000210' 040016 MWORD 127
1525 000212°' 040414° .WORD 128
1526 000214' 041016° LMORD 129
1527 000216°' 041336° .WORD T30
1528 000220°' 041726 {WORD 131
1529 000222°* 042312° LMORD 132
1530 000224 042676° LWORD  T3%
1531 000226' 043336" WORD T34
1532 000230' 043666° LWORD T35
1533 000232 044206° MORD 136
1534 000234 044556° WORD 137
1535 000236° 045076° .WORD 138
1536 000240° 045436° MORD 139
1537 000242°' 0466026' LMORD 140
1538 000246 046410 MWORD 141
1539 000246°' 047042° WORD 142
1540 000250° 047446° WORD 143
1541 000252° 050536° MWORD 144
1542 000254° 051260 .MORD 145
1543  000256° 051674 .WORD 146



PROGRAM HEADER AND TABLES

CZUAAA, P 11-JAN-83 09:29

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554 000260°

1555 000260*' 0000C2
1556 00026¢°

1557 000262°

1558

1559 000262° CQ0000
1560 00026&4° 000000
1561

1562 000266

1563 000266

b 3

MACY1Y 30(1046) 11-0AN-83 10:13 PAGE 32
DEFAULT WARDWARE P-TABLE

SBTTL DEFAULT MARDWARE P-TABLE

XX
THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST=-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
AND 1S USED AS A "'TEMPLATE'® fOR BUILDING THE P=-TABLES.

BGNHW  DFPTBL
.WORD
LSHW: :
DFPTIBL ::
LWORD : (SR
.WORL 0 :VECTOR
ENDHW

L13000:

L10000-L $Hw/?2

SEQ 29
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GLOBAL AREAS MACY11 30(1046) 11-JAN-83 10:13 PAGE 34
CIUAAA.PY 11-JAN-83 09:29 DEFAULT WARDWARE P=-TABLE

156% .TITLE GLOBAL AREAS

}229 .SBTTL GLOBAL EQUATES SECTION

1568

1569
1570 s et

1571 . THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT

}g;% : ARE USED IN MORE THAN ONE TEST,

1574
1575 000266 EQUALS

1576 :

1577 ; BIT DIFINITIONS

1578 :

1579 100000 BIT15== 100000

1580 040000 BIT14== 40000

1581 020000 BIT13== 20000

1582 010000 BIT12== 10000

1583 004000 BIT11== 4000

1584 002000 BIT10== 2000

1585 001000 8I1T09== 1000

1586 000400 B817038== 400

1587 000200 BIT07== 200

1588 000100 8IT06== 100

1589 000040 BIT105== 40
1590 000020 BI1104== 20

1591 000010 BI103== 10
1592 000004 BIT102== 4
1593 000002 BIT01== 2
}ggg 000001 BIT00== 1
1596 001000 BIT9== BIT09
1597 000400 BI78== BIT08
1598 000200 BI17== BIT07
1599 000100 BIT6== BIT06
1600 000040 BI15== BIT05
1601 000020 BIT4== B]T04

1602 000010 BI73== B81703

1603 000004 BIT2== BIT02

1604 000002 BIT1== BITO1

}282 000001 BIT0== BIT00

1607 ¢ EVENT FLAG DEFINITIONS

%683 ¢ EF32:EF17 RESCRVED FOR SUPERVISOR TO PROGRAM (OMMUNICATION

6 :

1610 000040 EF.START== 32. ; START COMMAND WAS |SSUED
1611 000037 EF .RESTART:== 3. ; RESTART COMMAND WAS [SSUED
1612 000036 EF.CONTINUE== 30. : CONTINUE COMMAND WAS [SSUED
163 000035 EF NEW== 29. : A NEW PASS HAS BEEN STARTED
1614 000034 EF .PWR== 28. : A POWER-FAIL/POWER-UP QCCURRED
1615 :

1616 :

}6}5 ; PRIORITY LEVEL DEFINITIONS

6 ;

1619 000340 PRIO?== 340

1620 000300 PRI06== 300



SEQ 31
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CIUAAA.PI 11-JAN-83 09:29 GLOBAL EQUATES SECTION
1621 000240 PRI0S== 240
1622 000200 PRI0&== 200
1623 000140 PRIO3== 140
1624 000100 PR102== 100
1625 000040 PRINT== 40
}gg? 000000 PR100== 0
1628 ;OPERATOR FLAG BITS
1629 :
1630 000004 Evi== 4
1631 000010 LOT== 10
1632 000220 ADR== 20
1633 000040 1DY== 40
1634 000100 [SR== 100
1635 000200 UAM== 200
163¢ 000400 BOE== 400
1637 001000 PNT== 1000
1638 002000 PR]== 2000
1639 004000 IXE== 4000
1640 010000 I1BE== 10000
1641 020000 [ER== 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 S1Z21k== 4000 ;1K WORDS
1649 010000 S122K== S121Ke2 ;2K WORDS
1650 020000 S124K== 3]22Kk*? ;4K WORDS
1651 040000 S128K== S]24K«?2 ;8K WORDS
1652 020000 W(SSIZ2==5S]24K :SIZE OF THE DEUNA WRITEABLE CONTROL STORE
1653 020000 10512==5124K ;SIZE OF THE DEUNA ]/0 PAGE
1654 040000 ROMS12==5]28K +SIZE OF THE DEUNA ROM [N WORDS
1655 077774 LINSIZ2==5128K*2-4 ;SIZE OF THE DEUNA LINK MEMORY
1656 000000 W(SADR==0 s INTERNAL BASE ADDRESS OF W(CS
1657 020000 JI0ADR==W(SADR+W(SSI?Z s INTERNAL BASE ADDRESS OF THE 1/0 PAGE fOR TME TI1
1658 040000 ROMADR==]0ADR+10S12 s INTERNAL BASE ADDRESS OF THE DEUNA ROM
1659 100000 L INADR==ROMADR+ROMSIZ  ;INTERNAL BASE ADDRESS OF THE DEUNA LINK MEMORY
1660 000100 lE== BIT6 s INTERRUPT ENABLE
1661 1727727 INITH== = sINITIAL HIGH WORD FOR 32 BIT CRC CALCULATOR
1662 1777177 INITL== <1 sINITIAL LOW WORD FOR 32 BIT CRC CALCULATOR
1663 166670 POLYH== 166670 sFUNCTION POLYNOMIAL HIGH WORD FOR 32 B8IT (RC
1664 101440 POLYL== 101440 sFUNCTION POLYNOMIAL LOW WORD FOR 32 BIT (RC
1665 120001 PGLY16== 120001 sFUNCTION POLYNOMIAL FOR 16 BIT (R(
1666 006000 DATERR==( sDATA ERROR INDJCATER FOR LINK MEMORY TESTS
1667 000001 ADRERR==1 ADDRESS ERROR INDICATOR fOR LINK MEMORY TESTS
1668 002756 MAXBYT==1518. cMAXIMUM NUMBER Of BYTES RECEIVER (AN HANDLE
1669 000100 MINBYT=-66, ;MINIMUM NUMBER Of BYTES RECEIVER CAN HANDLE
1670 000004 CRCSIZ2==64, :SIZE OF CRC
1671 ¢0000! INMON=1 :IN MICROMON]TOR STATE
1672 000002 INTST=2 ;IN A TEST STATF
}2;2 000003 INERR=3 :IN ERROR STATE
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GLCBAL EQUATES SECTION
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RO - PORT CONTROL AND STATUS REGISTER O (OPERAT]ONAL MICROCODE DEFINITIONS)

STATUS ERROR INTERRUPT

PORT COMMAND ERROR [NTERRUPT
RECEIVE RING INTERRUPT
TRANSMIT RING INTERRUPT

OONE INTERRUPT

RECEIVE BUFFER UNAVAILAB. ¢

: FATAL ERROR INTERERUPT
; INTERRUPT SUMMARY <15:08>

®e Be Be Ve B Vs

: INTERRUPT ENABLE
. UNA RESET
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%PCSRO - PORT CONTROL AND STATUS REGISTER O (DJAGNOSTIC MICROCODE DEFINITIONS)

NPRERR
NXMERR
UNIERR
PARERR

*PORT COMM
GETch ==

nunn
Hhan

GET(M
PNOP
SLFT

*SELF TEST ERROR

b(TO =:

RMT(

SFTB0
SF1B81
SFIBZ
SF183
SF 184
SF1B8S
SFIT

:PORT STATE <02:

PSTATE
RESET
PRILD
READY
RUN
UNIHLT
NIHLT
NIUNI

"

ORT (0

;711 NPR TIMEQUT INTERRUPT OCCURRED

;711 NON-EXISTANT MEMORY TIMEOUT OCCURRED
sT11 UNEXPECTED INTERRUPT OCCURRED

sT11 LINK MEMORY PARITY ERROR OCCURRED
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AND STATUS REGISTER 1
s TRANSCEIVER POMWER BAD

s PORT/LINK CABLIMG OK

-t =t O [ e leTe] (::) il el i
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8 : PORT COMMAND TIMEQUT
