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NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1974, 1983 BY DIGITAL EQUIPMEN CORPORATION

SEQ 0001




CZTUGO TMO2/TU16 CTRL LGC
CZTUCG.P1

MACY11 30(104¢6)
12-JuL-83

c 1
12=JUL=83 10:47 PAGE 2

TABLE OF CONTENTS
PARAGRAPH SUBJECT

ABSTRACT
REQUIREMENTS
LOADING PROCEEDURE
STARTING PROCEEDURE
SWITCH SETTINGS
ERROR _PRINTOUTS
OPERATION

TEST DESCRIPTION
LISTING

V00NN SN —

PAGE

00 NN =3 b —d =

SEQ 0002




D 1
C2TUGD TMO2/TU16é CTRL LGC MACY11 30(1046) 12-JUL=83 10:47 PAGE 3

CZTuCG.P1 12=JUL~83 10:41 SEQ 0003
61
62 (PAGE 1)
63
64 1. ABSTRACT
g - oo oo
67 THIS PROGRAM 1S DESIGNED TO SEQUENTIALLY TEST ALL
68 CONTROL LOGIC AND DATA FORMATTING WITHIN THE TM02
69 FORMATTER. EACH TEST WILL ATTEMPT TO ISOLATE FAILURES
70 TO THE MODULE LEVEL AND PROVIDE PRINTOUT INFORMATION
71 WHICH WILL IDENTIFY THE FAILING MODULE.
72 THERE ARE TWO (2) MAJOR AREAS OF TESTING: CONTROL LOGIC
73 AND DATA FORMATTING. THE CONTROL LOGIC SECTION (TEST 1-41 & 57-64)
74 WILL TEST ALL ERROR AND STATUS CONDITIONS AS WELL AS
75 ADDRESSING PROTOCOL AND OPERATIONAL LOGIC SEQUENCES.
76 THE DATA FORMATTING SECTION (TESTS 42-56) WILL TEST
77 ALL DATA FORMATS AND TRANSFER PATHS IN ALL POSSIBLE
78 COMBINATIONS.
79 THE LEVEL OF FAULT ISOLATION IS POSSIBLE BECAUSE OF
g? TMO2 THE STRUCTURE AND ITS MAINTAINENCE MODES.
gg 2. REQUIREMENTS (HARDWARE)
84
85 A. ANY PDP=11 PROCESSOR = WITH OR WITHOUT A HARDWARE SWITCH REGISTER
86 8. 8K OF CORE
87 C. CONSOLE TTY
88 D. TMO2 MAGTAPE CONTROLLER
89 E. MASSBUS CONTROLLER (RH)
3? F. TU16 MAGTAPE TRANSPORT
g% 3. LOADING PROCEDURE
94
32 USE STANDARD PROCEDURE FOR LOADING BINARY PAPER TAPE.
gg 4. STARTING PROCEDURE
99
00 THERE ARE TWO (2) STARTING ADDRESSES THAT MAY BE USED:
8; 200(8) AND 210(8).
03 A. 200(8): STARTING AT THIS ADDRESS WILL CAUSE A PROGRAM
04 IDENTIFICATION HEADER TO BE PRINTED BEFORE TESTING
82 IS BEGUN.
07 B. 210(8): STARTING AT THIS ADDRESS WILL NOT PRINT THE
08 IDENTIFICATION HEADER AND IS THEREFORE GENERALLY

TO BF USED FOR RESTARTS RATHER THAN INITIAL START

s««]F THE SOFTWARE SWITCH REGISTER IS USED THEN THE FOLLOWING MESSAGE
WILL RE TYPED FIRST ; SWR=XXXXXX NEW= THIS WILL ALLOW THE LOADING OF
THE SOFTWARE SWITCH REGISTER LOC. 176 BEFORE THE TESTING IS STARTED.
(REFER TO SECTION 5 FOR OPERATOR OPTION)
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CONSOLE SWITCH SETTINGS

ITHOUT A SWITCH

ISTER IS USED WHICH ALLOWS

THE HARDWARE SWITCH REGISTER.
S NOT EXIST OR IF ONE DOES
HEN THE SOF TWARE SWITCH

IF THE DIAGNOSTIC IS RUN ON A CPU W
REGISTER THEN A SOFTWARE SWITCH REG
THE USER THE SAME SWITCH OPTIONS AS
IF THE HARDWARE SWITCH REGISTER_DOE
AND IT CONTAINS ALL ONES (177777) T
REGISTER (LOC. 176) IS USED.

CONTROL :

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOF TWARE SWITCH
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY
DOING THE FOLLOWING:

1) TYPE CONTROL G <*G>; THIS WILL ALLOW THE TTY TO ENTER DATA INTO
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM.

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS
OF THE SOFTWARE SWITCH REGISTER.)

3) AFTER THE *°'NEW="" HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE
OF THE FOLLOWING AT THE TTY:

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>.
(ONLY NUMBERS BETWEEN 0-7 WILL BE ACCEPTED AND ONLY 6 NUMBERS
WILL BE ALLOWED)

IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH
REGISTER CONTENTS WILL NOT BE CHANGED.

B) IF A CONTROL U <*U> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU
BACK TO STEP 2.

SEQ 0004
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155 ALL SWITCHES ARE USED (0-15) AND THE NORMAL, OR DEFAULT, RUN '
156 IS DONE WITH ALL SWITCHES SET TO ZERO (0).

}gg ALL SWITCHES ARE DYNAMIC AND MAY BE CHANGED AT ANY TIME.

159 «*+BUT, THE SOFTWARE SWITCH REGISTER CAN ONLY BE LOADED DYNAMICALLY
160 AS STATED ABOVE UNDER CONTROL HEADING.

161 SW15(100000):  1=HALT ON_ERROR

162 0=CONT INUE

163 SW14(040000):  1=LOOP ON ERROR (SCOPE)

164 0=CONT INUE

165 SW13(020000):  1=DO NOT PRINT ERRORS

166 0=PRINT ALL ERRORS

167 SW12(010000):  1=INHIBIT ITERATIONS

168 O=ITERATE EACH TEST ITS ASSIGNED AMOUNT

169 SW11(004000):  1=DO CONTINUOUS CYCLE

170 0=HALT AT END OF PASS

1 SW10(002000):  1=HALT AT END OF CURRENT TEST

172 0=CONTINUE TO NEXT TEST

173 SW9(001000) : 1=DO MANUAL ITERVENTION TESTS

174 O0=INHIBIT MANUAL INTERVENTION

175 SW8(000400) : 1=INHIBIT WRAP AROUND DATA CHECK

176 0=DO DATA CHECKS

177 SW7(000200) : 1=INHIBIT WRAP AROUND STATUS CHECK

178 0=D0 STATUS CHECK

179 Sw6(000100) : 1=SELECTABLE WRAP DATA PATTERN (IN SINGLE TEST)
180 0=AUTO PATTERN

%g; SW5=0: SELECT INDIVIDUAL TEST (1-64)++ 00=DO ALL TESTS
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ERROR PRINTOUTS

ERROR PRINTOUTS WILL APPEAR IN TWO FORMS, ONE FOR THE
CONTROL LOGIC TESTS AND ANOTHER FOR THE DATA TESTS.

CONTROL LOGIC PRINTOUTS WILL CONTAIN A HEADER WHICH CALLS

OUT THE TEST NUMBER, FUNCTION BEING TESTED, AND THE SUSPECT MODULE,

OR MODULES ON THE FIRST LINE. THE SECOND LINE WILL CONTAIN INFORMATION
AS TO THE ACTUAL ERROR. BOTH THE EXPECTED RESULT AND THE ACTUAL

RESULT OF THE TEST WILL BE GIVEN. LINE THREE WILL SHOW THE

CONTENTS OF THE MAJOR REGISTERS AT THE TIME OF THE ERROR AND

LINE FOUR WILL PRINT THE ITERATION NUMBER WHEN APPLICABLE.

DATA TESTS WILL PRINT A HEADER CONTAINING THE TEST NUMBER,
AND A DESCRIPTION OF THE WRAP AROUND FUNCTION UNDER TEST.
FOLLOWING THE HEADER WILL BE A LIST OF THE MAJOR REGISTERS
WITH THE EXPECTED AND ACTUAL VALUES. ANY BAD DATA WILL BE
PRINTED (PER CHARACTER) FOLLOWING THE REGISTER INFORMATION OR
FOLLOWING THE HEADER IF NO STATUS ERRORS WERE ENCOUNTERED.

EXAMPLES:

1. THE FOLLOWING EXAMPLE SHOWS A TYPICAL ERROR
PRINTOUT FOR THE ADDRESS TESTS (LT1-LT3).

LOGIC TEST 1: DRIVE ADDRESSING (M8909 OR RH)
???EEX§ST DRIVE 3 EXPT=NOT RECVD

THIS PRINTOUT SHOWS THAT THE DRIVE ADDRESS (CS2 BITS 2.1,0)
RESULTED IN THE DETECTION OF NED (BIT 12 OF CS2) FOR DRIVE
THREE (3) WHEN THAT DRIVE SHOULD BE THERE. THIS ERROR OCCURRED
ON ITERATION THREE (3).

2. THIS EXAMPLE WILL SHOW A TYPICAL PRINTOUT OF ONE OF THE REGISTER
BIT TESTS.

LOGIC TEST 7: FC BIT TEST (M8705)
FC BITS 15-0 EXPT 177777 RECVD 177577

THIS PRINTOUT SHOWS THAT FRAME COUNT BIT SEVEN (7) WAS
NOT SET WHEN IT SHOULD HAVE BEEN. NO ITERATION NUMBER
IS DISPLAYED WHEN RUNNING WITH CONSOLE SWITCH

TWELVE (12) SET TO A ONE (1).

SEQ 0006
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3. THE FOLLOWING IS A TYPICAL PRINTOUT RESULTING FROM BAD
STATUS DETECTION DURING A MANUAL INTERVENTION TEST (LT14~LT17)

LOGIC TEST 15: MANUAL STATUS TEST 2
??2R573TU$ EXPT 100700 RCVD 000700

THIS SHOWS THAT ON THE FIRST TRY (ITER: 0) THE ACTION TAKEN
BY THE OPERATOR DID NOT RESULT IN THE PROPER STATUS DETECTION
BY THE HARDWARE (ATA IS NOT SET).
4. THE FOLLOWING FOUR (4) EXAMPLES SHOW EACH OF THE ERROR TYPES THAT
CAN BE DETECTED BY ANY OF THE ERROR FORCING TESTS. NOTE THAT ONE OR
?ggEtggtfﬂf ERROR TYPES COULD BE DETECTED ON A SINGLE EXECUTION OF

LOGIC TEST 24: DPAR (M8906 RH)
DPAR EXPT EXPT=NOT RCVD

cs1 wC BA FC €S2 DS ER AS MR TC
004260 000000 033726 000000 000100 010600 000000 000000 177712 140300
THIS MESSAGE SHOWS THAT DPAR (BIT 5 OF ER) DID NOT SET.

LOGIC TEST 26: FCE (M8909)
ERR NOT SET

cs1 [ BA FC cs2 DS ER AS MR TC

004260 000000 001376 000000 000100 110600 001000 000001 000000 100300
THIS MESSAGE SHOWS THAT WHILE FCE (BIT 9 OF ER) WAS INDEED
SET, THE COMPOSITE ERROR BIT (BIT 14 OF DS) WAS NOT.
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LOGIC TEST 30: DTE (M8906 RH)
UNEXPTECTED ERROR BITS

cs1 W BA FC cs2 DS ER AS MR TC
144260 002006 006600 000000 001300 150600 030000 000001 000017 100300
THIS MESSAGE SHOWS THAT WHILE THE PROPER ERROR BIT (DTE: BIT 12 OF ER) I
SET, OPI (BIT 13 OF ER) IS ALSO SET AND SHOULD NOT BE.
LOGIC TEST 32: UNS (M8909)
NOT RESET BY DRIVE CLEAR
cs1 JC BA FC €S2 DS ER AS MR TC
144210 002006 006600 000000 001300 150000 040000 000001 000000 140307
THIS MESSAGE SHOWS THAT WHILE THE PROPER ERROR BITS WERE SET, THEY
WERE NOT CLEARED BY A DRIVE CLEAR OPERATION.
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290 S. THE FOLOWING ARE TWO EXAMPLES OF ERRORS DETECTED BY THE WRAP AROUND
291 DATA TESTS. NOTE THAT EACH WRAP AROUND TEST MAY BE ACCOMPANIED
Zgg BY EITHER A STATUS ERROR OF A DATA ERROR OR BOTH.
294 LOGIC TEST 42: WRAP 3, NRZ, NORMAL, ODD
295 BAD STATUS
296 CS1 EXPT 004270 RCVD 144270
297 cS2 EXPT 000100 RCVD 000100
298 DS EXPT 010600 RCVD 150600
%gg ER EXPT 000000 RCVD 000100
%g} THIS MESSAGE INDICATES BAD STATUS OF VPE (BIT 6 OF ER)
303 LOGIC TEST 44: WRAP 2, NRZ, NORMAL, 0DD
304 BAD DATA
305 (N:0
306 G: 1111 1IN
307 B: 111110M
308 CN:10
309 G: 00000000
%}? B: 00001000
312 THIS MESSAGE SHOWS THAT DATA RECEIVED WAS NOT AS EXPECTED. CHARACTER
313 ZERO (CN: 0) SHOWS THAT BIT TWO (2) WAS DROPPED, WHILE CHARACTER
314 TEN (CN: 10) SHOWS BIT THREE (3) HAS BEEN PICKED UP
315 G: = EXPECTED DATA (GOOD)
316 B: = ACTUAL DATA (BAD)
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OPERATION

THE PROCEDURES FOR OPERATING THIS PROGRAM ARE QUITE
SIMPLE AND REQUIRE ONLY A FEW STEPS:

1. LOAD ADDRESS 200 OR 210
2. SET SWITCHES FOR DESIRED TEST CYCLE

«*+REFER TO SECTION 5 FOR DYNAMIC LOADING
OF SOFTWARE SWITCH REGISTER. %+

3. PRESS START

ALL CONSOLE SWITCHES ARE DYNAMIC AND MAY BE CHANGED
AT ANY TIME. THE NORMAL OPERATING SEQUENCE IS ALL SWITCHES
DOWN (0). THE TEST WILL TAKE APPROXIMATELY 3 MINUTES TO
RUN; HOWEVER, IF ITERATIONS ARE INHIBITED (SW12=1) THE TEST
WILL RUN IN ABOUT 30 SECONDS. THE END OF PASS IS
¥SI$DP2§SA PRINTOUT STATING END OF PASS, AND THE NUMBER OF
+x+FOR THE DYNAMIC LOADING OF THE SOFTWARE SWITCH REGISTER
REFER TO SECTION 5.%w%«

SINGLE TEST SELECTION: (SW0-SW5)

WHEN SWO=-SWS ARE SET TO ZERO (00), THE SCHEDULAR WILL

EXECUTE ALL TESTS (1-64) IN SEQUENCE. IF SWO-SW5 ARE SET

TO SOME SPECIFIC TEST NUMBER (1-64) THEN THAT PARTICULAR TEST

ONLY WILL BE EXECUTED UNTIL THE TEST SELECT NUMBER IS CHANGED.

WHEN YOU WISH TO SELECT A PARTICULAR TEST, SET SW10 TO

A ONE (1) IN ORDER TO STOP AT THE END OF THE CURRENT TEST BEFORE
SELECTING A DIFFERENT TEST NUMBER. YOU MAY SELECT THAT NUMBER IN
ANY DIRECTION (HIGHER OR LOWER) BECAUSE EACH TEST IS SELF CONTAINED.

WRAP AROUND DATA PATTERNS MAY BE SELECTED VIA SW6 WHEN IN

SINGLE TEST MODE. A TELETYPE REQUEST IS MADE FOR THE DESIRED DATA
PATTERN WHENEVER SWITCH TEN (SW10) AND SWITCH SIX (SW6) ARE SET TO
A ONE (1) WHILE ONE OF THE WRAP TESTS IS SELECTED IN SWO-SW5.

PROGRAM HALTS%++

«x«]F THE SOFTWARE SWITCH REGISTER IS USED AND THE PROGRAM
HALTS THEN THE OPERATOR CAN PRESS A <*G> CONTROL G BEFORE HITTING
CONTINUE. THIS WILL ALLOW THE OPERATOR TO ENTER DATA INTO
LOC. 176 (SWREG). THE FOLLOWING MESSAGE WILL BE TYPED OUT ;
SWR=XXXXXX NEW= (REFER TO SECTION 5 FOR OPERATOR OPTIONS).
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TEST DESCRIPTION

LOGIC TEST #1: DRIVE ADDRESSING

PURPOSE: VERIFY THE PRESENCE OF TMO2 AT THE ADDRESSES
g:{g%;{gﬁ BY THE OPERATOR. TEST OCCURS IMMEDIATELY AFTER DRIVE

PROGRAMMED SEQUENCE: FOR EACH TMO2 ADDRESS (0-7) THE (1
REGISTER 1S READ, AND THE NON=EXISTANT DRIVE (NED) BIT

IS CHECKED. NED IS SET WHEN THE TMO2 DOES NOT RESPOND TO
DEM BY ISSUING TRA. IN THIS TEST, NED IS EXPECTED FOR
EACH ADDRESS NOT TYPED BY THE OPERATOR.

LIKELY FAULT LOCATIONS: M5904,CABLE,M5903,M8909

CIRCUITS PRINT REFERENCES
RH-DS BITS (CSRB)
RH=NED BIT (CSRB)
MASSBUS CABLE C(DEM,TRA,.DS BITS) (MB3)
DRIVE ADDRESS (MB12)

DEM=TRA HANDSHAKE
LOGIC TEST #2: REGISTER ADDRESSING

PURPOSE: CHECK THE REGISTER SELECT LINES
PROGRAMMED SEQUENCE: READ ALL 14 MASSBUS REGISTERS WHICH MAKE UP
Ig; IC:EB§¥STEH CHECKING FOR (1) CONTROL BUS PARITY ERROR AND

LIKELY FAULT LOCATIONS: M5904,CABLE,M5903,M8909,M8905,M8903

CIRCUITS PRINT REFERENCE

C-LINES (MB1,2,3),(M813),(MBI4), (MBIS)
RH REGISTER SELECT (BCTA)

TM02 REGISTER SELECT (MBI2)

MASSBUS REGISTER SELECT LINES  (MB1,2)

PARITY TREE (MB14)

CPAR,ILR BITS (MBI11)
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LOGIC TEST #3: CONTROL BUS

PURPOSE: VERIFY THAT ALL CONTROL LINES PROPERLY TRANSMIT
ONES AND ZEROS.

PROGRAMMED SEQUENCE: WRITE FC REGISTER AND CHECK CPAR, READ FC AND
CHECK MCPE, UPDATE DATA, REPEAT. DATA IS ALL 0°S, WALKING '1' BIT,
ALL *0°'S, 2 WALKING *1°' BITS BEGINNING WITH BIT O AND 8

DATA 1S CHECKED ALONG WITH ERROR BITS.

LIKELY FAULT LOCATIONS: M5904,CABLES,M5903YA,M8909,M8905,M8903

CIRCUITS PRINT REFERENCE
C-LINES (M81,2.3)

C-BUS MULTIPLEXERS (MB15.4.5.8) (TCCM?) (MR)
ERROR BIT (M8111)

MCPE BIT (PACA)

LOGIC TEST #4: SLAVE ADDRESSING

PURPOSE: VERIFY THE FUNCTIONING OF THE SLAVE ADDRESS BITS IN
THE TAPE CONTROL REGISTER THE SLAVE ADDRESS BUS LINES,
THE ADDRESS DECODE CIRCUIT IN THE TU16 AND THE SPR BIT.
P I 2212222223 2222233232333233 2333233322222 2224220 2ddddt)
«IT 1S REQUIRED THAT ONLY ONE SLAVE BE POWERED UP WHEN®
*THIS TEST IS RUN. @

AR AR RN AR RAR AR AR AR AR AARAAAEAR oS

PROGRAMMED SEQUENCE: THE SLAVE ADDRESS BITS IN THE TAPE
CONTROL REGISTER ARE LOADED WITH ALL 8 COMBINATIONS AND
SPR IS CHECKED FOR EACH ADDRESS.

LIKELY FAULTS LOCATIONS: M8905,M8907,CABLE.M9001,M8910,M9001YA, M8903

CIRCUITS PRINT REFERENCE
REGISTER SELECT (MBI2)

SLAVE ADDRESS BITS (MR6)

SLAVE ADDRESS LINES (M8907,2-2) , (LAWG6)
TU16 ADDRESS DECODE (LAWG)

SPR BIT (LAWG) (M9001YA) (TCCM?7)

Y )
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LOGIC TEST #5: MAINTENANCE REGISTER BITS

PURPOSE: TO VERIFY THAT THE VARIOUS BITS OF THE MAINTENANCE
2§Gé§;§?rgeﬂ BE WRITTEN INTO AND READ AND OTHERWISE BEHAVE

PROGRAMMED SEQUENCE: IN THE FIRST SEQUENCE AN INCREMENTING DATA
WORD (0-37) IS WRITTEN INTO THE MR. WITH THE CONTENTS OF BITS 0-4
BEING CHECKED AFTER EACH OPERATION. THEN 15(OCTAL) IS WRITTEN
INTO THE REGISTER WHICH SHOULD PERMIT BITS 7-15 TO BE WRITTEN
FROM THE CONTROL BUS. THEN THE DATA WRITTEN INTO BITS 7-15

IS INCREMENTED AND CHECKED.

LIKELY FAULT LOCATIONS: MB905

CIRCUITS PRINT REFERENCE
C=LINES

MAINTENANCE REGISTER (MR2,3,5)

M.R. FUNCTION DECODE (MRS5)

M.R. MULTIPLEXOR (MR4)

LOGIC TEST #6: TAPE CONTROL REGISTER BITS

PURPOSE: TO VERIFY THAT TAPE CONTROL BITS 0-11 CAN BE WRITTEN
INTO AND READ AND THAT TCW BEHAVES AS EXPECTED:

PROGRAMMED SEQUENCF: ALL 0°S DATA PATTERN IS WRITTEN TO AND
READ FROM THE TAPE CONTROL REGISTER. TCW IS CHECKED FOR A
(ONE". THIS SEQUENCE 1S REPEATED WITH ALL "7 DATA AND AGAIN

LIKELY FAULT LOCATIONS: M8909,M8905

CURCUITS PRINT REFERENCE

TM02 REGISTER SELECT (MBI2)
TC FLIP=FLOPS, MULTIPLEXERS (MR6)
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LOGIC TEST #7: FRAME COUNT BIT TEST

PURPOSE: TO VERIFY THAT THE FRAME COUNT BITS CAN BE
g?&EIEgTI?'O AND READ FROM AND ARE NEITHER STUCK AT 0 NOR

PROGRAMMED SEQUENCE: DATA IS WRITTEN INTO THE FRAME COUNT
REGISTER AND READ FROM IT. THE DATA PATTERN IS ALL ZEROS
FOLLOWED BY ALL ONES FOLLOWED BY ALL ZEROS.

LIKELY FAULT LQEATIONS: M8909

CIRCUITS PRINT REFERENCE
TM02 REGISTER SELECT (MBI2)
FRAME COUNT REGISTER (MB18)
FRAME COUNT MULTIPLEXERS (M8110)

LOGIC TEST #10: FUNCTION CODE BIT TEST

PURPOSE: TO VERIFY THAT THE FUNCTION CODE BITS CAN BE WRITTEN
{?T? AND READ FROM AND ARE NEITHER STUCK AT 0 NOR STUCK

PROGRAMMED SEQUENCE: THE C1 REGISTER IS WRITTEN WITH ALL ZEROS.
DATA IS CHECKED ON THE 5 FUNCTION CODE BITS (BITS 1-5).
R{Islg;gSARE WRITTEN WITH ONES, CHECK AND REPEAT WITH

LIKELY FAULT LOCATION: M8909, M8905

CIRCUITS PRINT REFERENCE
TM02 REGISTER SELECTION (MBI2)
FUNCTION CODE FLOPS (MBI5)
FUNCTION CODE MULTIPLEXERS (MR6)

SEQ 0014
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LOGIC TEST #11: GO BIT SET, RESET

PURPOSE: TO VERIFY THAT THE GO BIT CAN BE SET IN A SIMULATED
READ OPERATION AND CLEARED WITH AN INIT.

PROGRAMMED SEQUENCE: INIT AND CHECK THAT GO=0. SET UP A
SIMULATED READ OPERATION BY LOADING A WAM3 15(OCTAL) INTO THE
MAINTENANCE REGISTER, CLEARING THE FRAME COUNT REGISTER TO
SET FCS, LOAD 1700 (FORMAT) INTO THE TAPE CONTROL REGISTER,
SETTING READ COMMAND AND GO BIT. CHECK FOR GO=1. INIT AND
CHECK THAT GO BIT=0.

CIRCUIT PRINT REFERENCE
FCS m818
SET ILF mMB17
SET NEF MB17
GO BIT MBI5
GO BIT MULTIPLEXER MR6
SET ILR mBI2

LOGIC TEST #12: DRIVE READY BIT

TEST 12 1S AN EXACT REPEAT OF TEST 11 EXCEPT
THAT DRIVE READY (DRY) IS CHECKED INSTEAD OF
THE GO BIT. DRY IS SIMPLY GO L MULTIPLEXED ONTO
THE C-LINES AS BIT SEVEN OF THE STATUS REGISTER.

PRINT REF TCCM7

SEQ 0015
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LOGIC TEST #13: INTERRUPT TEST

PURPOSE: TO VERIFY THE OPERATION OF THE RH INTERRUPT LOGIC.

PROGRAMMED SEQUENCE: THE C1 REGISTER IS CLEARED, PRIORITY IS SET,
THE INTERRUPT ENABLE BIT IS SET AND THE INTERRUPT IS AWAITED.

LIKELY FAULT LOCATION:

CIRCUITS PRINT REFERENCE

INTERRUPT CONTROL BCTF
MANUAL INTERVENTION TESTS 14,15,16,17

LOGIC TEST #14: STATUS AT BOT, ON LINE, LOADED, NO WRITE RING

PURPOSE: TO TEST FOR THE PRESENCE OF MOL,WRL,PPR,DRY,BOT.
PROGRAMMED SEQUENCE: THE OPERATOR IS INSTRUCTED TG LOAD THE
DRIVE WITH A TAPE MINUS THE WRITE ENABLE RING AND PLACE

THE DRIVE ON LINE AT BOT MOL,WRL,.DPR,DRY,BOT ARE CHE(KED.

LIKELY FAULT LOCATION: M8910,SLAVE CABLE, M8903

CIRCUIT PRINT REFERENCE

MOL LAWG6, TCCM7 ,MB908,M9001YA, YC
WRL LAWS . TCCM7.M8908.M9001YA, YC
DPR TCCM?

DRY TCCM?

B80T LAWG, TCCM7 ,MB908YA ,M8913, YA

SEQ 0016
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LOGIC TEST #15: STATUS AT BOT,OFFLINE,LOADED, NO WRITE RING

PURPOSE: TO TEST ATA,DPR,DRY,SSC

PROGRAMMED SEQUENCE: OPERATOR IS INSTRUCTED TO TAKE DRIVE
OFFLINE: ATA,SSC,DPR,DRY ARE CHECKED.

LIKELY FAULT LOCATION: M8910,M8903,M8909,SLAVE (CABLE

CIRCUIT PRINT REFERENCE
SSC LAWS ,M8913 ,M8913YA, TCCM7
ATA mB13

LOGIC TEST #16: STATUS AT EOT,ON LINE, LOADED, NO WRITE RING

PURPOSE: TO TEST EOT,SSC,SLA

PROGRAMMED SEQUENCE: THE OPERATOR IS INSTRUCTED TO MOVE TO EOT
AND PLACE THE DRIVE ON LINE. EOT,SSC,SLA ARE CHECKED IN
ADDITION TO ATA,MOL,WEL,DPR,DRY

LIKELY FAULT LOCATION: M8910,SLAVE CABLE,M8903

CIRCUIT PRINT REFERENCE

SSC LAWS,M8913 ,M8913YA, TCCM?
EOT LAWG, TCCM7 ,MB90BYA ,M8913YA
SLA LAWS, TCCM7,M9001YA, YC,M8908

SEQ 0017
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LOGIC TEST #17: STATUS AT ONLINE LOADED

TEST 17 IS EXACTLY LIKE TEST 16 EXCEPT THAT THE DRIVE IS
REVERSED OFF OF EOT AND THE WRITE ENABLE RING IS INSTALLED.

22122222 2222222233223 3333323338300 2 303 diiiiiiid

EACH OF THE NEXT 11 TESTS ARE DESIGNED TO VERIFY
THE ABILITY TO SET SPECIFIC ERROR BITS.

2323222323223 23233233 333383822202 40 222 ddddiddill)

LOGIC TEST #20: ILLEGAL FUNCTION

PROGRAMMED SEQUENCE: THE WORD COUNT IS SET TO -1. ALL CODES
STORED IN 7HE ILLEGAL FUNCTION TABLE ARE LOADED AND ILF IS
CHECKED FOR EACH ONE. THEN UNEXPECTED ERRORS ARE CHECKED.

LIKELY FAULT LOCATION: M8909

CIRCUIT PRINT REFERENCE
SET ILF DECODE MBI5,MB17

ILF FLOP MBI11

ILF MULTIPLEXER mMBI10

SEQ 0018
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LOGIC TEST #21: REGISTER MODIFICATION REFUSED

PROGRAMMED SEQUENCE: INIT, SELECT SLAVE AND DRIVE. LOAD 300

@ TAPE CONTROL ReuISTER LOAD WAM3 IN THE MAINTENANCE

REGISTER. LOAD THE C1 REGISTER WITH A READ COMMAND AND GO

BIT. ATTEMPT TO WRITE THE FRAME COUNT REGISTER. READ

ERROR REGISTER. CHECKING FOR RMR. CHECK FOR UNEXPECTED ERRORS
WAIT FOR ACCL. DELAY. DO EOP CLEAR.

LIKELY FAULT LOCATION: M8909

CIRCUIT PRINT REFERENCE
RMR DECODE MBI2
RMR FLOP MBI
RMR MULTIPLEXER mBI10

LOGIC TEST #22: CONTROL BUS PARITY (CPAR)

PROGRAMMED SEQUENCE: WRITE 20(8) INTO (S2. ENABLING THE
WRITING OF EVEN PARITY ON MASSBUS. WRITE ALL ONES TO

FRAME COUNT. RESET PAT. CHECK ERROR REGISTER FOR CPAR CHECK
FOR OTHER UNEXPECTED ERRORS.

LIKELY FAULT LOCATIONS: M8909

CIRCUIT PRINT REFERENCE
MASSBUS PARITY TREE MBI14
CPAR FLOP MBI11
CPAR MULTIPLEXER MBI10

SEQ 0019
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LOGIC TEST #23: FORMAT ERROR (FMT)

PROGRAMMED SEQUENCE: AN ILLEGAL FORMAT CODE IS LOADED INTO
THE TAPE CONTROL REGISTER. WAM3 IS LOADED INTO THE MR

READ COMMAND AND THE GO BIT IS SET. THE ERROR

REGISTER IS CHECKED FOR FORMAT ERROR AND UNEXPECTED ERROR
BITS. THIS SEQUENCE IS REPEATED FOR ALL ILLEGAL FORMAT CODES

LIKELY FAULT LOCATIONS: M8905,M8906,M8909

CIRCUIT PRINT REFERENCE
FORMAT BITS MR6

ILF DECODE BF3

ILF FLOP MBI11

ILF MULTIPLEXERS m8I10

LOGIC TEST #24: DATA BUS PARITY ERROR (DPAR)

PROGRAMMED SEQUENCE: SET UP A WRAP 2 AS FOLLOWS:

NORMAL FORMAT ====> TAPE CONTROL REGISTER, <10 <===> WORD
COUNT, =20 ====> FRAME COUNT, WAM2 ====> MAINTENANCE RE-
GISTER,. LOAD WRITE COMMAND AND GO BIT. SET PAT BIT IN
CS2. AFTER A DELAY MR IS LOADED & TIMES CAUSING 2 DATA
BUS TRANSFERS. DPAR AND CPAR ARE CHECKED. THEN A CHECK
FOR UNEXPECTED ERRORS IS MADE MASKING OPI.

LIKELY FAULT LOCATIONS: DBUS LINES, M8905, M8906

CIRCUIT PRINT REFERENCE
MM CLK MRS

WRT CLK GENERATION TCCMé

DPAR FLOP MBI11

DATA BUS PARITY TREE BF3

SEQ 0020
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LOGIC TEST #25: NON-EXECUTABLE FUNCTION (NEF)

PROGRAMMED SEQUENCE: LOAD FC WITH =1. SET WAM 2. SET
WRITE AND GO. ILF SHOULD SET DUE TO TOO SMALL INITIAL
FRAME COUNT. CHECK ILF. CHECK FOR UNEXPECTED ERRORS.

LIKELY FAULT LOCATION: M8909

CIRCUIT PRINT REFERENCE
NEF FLOP MBI11
NEF MULTIPLEXER mMB110
SET NEF M8I7

LOGIC TEST #26: FRAME COUNT ERROR

PROGRAMMED SEQUENCE: SET WC TO =10, FC TO =20 WAM3 IN

MAINTENANCE REGISTER, LOAD WRITE AND GO, DELAY ISSUE MM OR
CLEAR. CHECK FCE AND CHECK FOR UNEXPECTED ERRORS. FRAME
COUNT ERROR SHOULD BE SET BECAUSE A WRITE OPERATION WAS
TERMINATED PRIOR TO A WORD COUNT OVERFLOW.

LIKELY FAULT LOCATIONS: M8909, MB CABLE, M8903, M8905

CIRCUITS PRINT REFERENCE
RUN LINE m81

EBL PLS M8I9

FCE FLOP MBI

SHUTDOWN LOGIC TCCM5

MAINT. FUNCTION DECODE MRS

SEQ 0021
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LOGIC TEST #27: [ILLEGAL REGISTER

PROGRAMMED SEQUENCE: IF THE RH HAS ALL MASSBUS REGISTER
OPEN (MOST SYSTEM IN THE FIELD DON'T), ALL THE ILLEGAL
2Egasxggsgg?RESSES ARE READ, CHECKING THE ILR BIT AFTER

LIKELY FAULT LOCATIONS: MASSBUSS, M8909

CIRCUITS PRINT REFERENCE
REGISTER SELECT LINES MB1, MB2
REGISTER SELECT DECODE MB12

ILR FLOP MBI11

LOGIC TEST #30: DORIVE TIMING ERROR

PROGRAMMED SEQUENCE:

THE MAINTENANCE REGISTER IS LOADED WITH A FUNCTION THAT

1S DESIGNED TO CRIPPLE OCCUPIED. FRAME COUNT REGISTER IS
CLEARED TO SET FCS LOAD WRITE COMMAND AND GO BIT. CHECK
FOR DTE. THEN DRIVE IS INITIALIZED. FCS 1S SET AND WRP

3 CODE IS LOADED INTO MR. WRITE COMMAND AND GO BIT ARE
SET. AFTER DELAY FOR ACCELERATION, THE MR CLOCK IS GENERATED
AND ANOTHER CHECK IS MADE FOR DTE. FINAL CHECK IS MADE
FOR ERRORS OTHER THAN OPI. THE FIRST MAINTENANCE REGISTER
CODE WHICH CRIPPLES THE OCCUPIED RECEIVER CAUSES OCCUPIED
TO BE ASSERTED AND TESTS THE CIRCUITRY WHICH CHECKS FOR
OCCUPIED WHEN A DATA TRANSFER COMMAND IS INITIATED. THE
SECOND TEST UTILIZES THE FACT THAT THE WRP 3 CODE INHIBITS
THE MASSBUS WCLK RECEIVER CREATING A SITUATION WHERE SCLK
IS NOT FOLLOWED BY A WRITE CLOCK.

LIKELY FAULT LOCATIONS: M8909, M8905, ™3906, MB CABLES

CIRCUITS PRINT REFERENCES
DTE FLOP MBI11

CRIPPLE OCCUPIED FUNCTION MRS

WRP 3 FUNCTICN MRS

PREVIOUS OCCUPIED CHECK MB17

CHECK FOR WCLK BF2

MM CLK MR5

SEQ 0022

™™
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LOGIC TEST 31: OPERATION INCOMPLETE (OPI)

PROGRAMMED SEQUENCE:

SET UP INCLUDES FORMAT, WRP 2 (BIT FIDDLER WRITE), FCS.
WRITE COMMAND AND GO BIT ARE SET AND THE PROGRAM DELAYS
FOR OPI. A SECOND TEST INVOLVES SETTING UP WRP 3 AND
ISSUING A READ COMMAND. ESSENTIALLY THIS TEST UTILIZES
THE WRAPAROUND CODES TO PREVENT ANY RECORDS BEING DETECTED
AFTER A READ OR A WRITE COMMAND IS ISSUED.

LIKELY FAULT LOEATIONS: M8903, M8909

CIRCUITS PRINT REFERENCES
OP] TIMER TCCMS
OP1 FLOP M2 11
OPI TIMER CONTROL MB17

LOGIC TEST 32: UNSAFE (UNS)

PROGRAMMED SEQUENCE:

A NON-EYISTANT SLAVE IS SELECTED AND A READ COMMAND IS
ISSUED. UNSAFE ERROR IS CHECKED.

LIKELY FAULT LOCATIONS: M8909, M8910, SLAVE CABLE

CIRCUITS PRINT REFERENCES
UNSAFE FLOP MBI11
SET UNSAFE MB17

MOL GENERATION LAW6

SEQ 0023
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LOGIC TEST 33: POSITIONING IN PROGRESS (PIP)

PROGRAMMED SEQUENCE:

SET UP DRIVE AND SLAVE ARE SELECTED, FCS IS SET. A SPACE
COMMAND IS ISSUED AND PIP IS CHECKED.

LIKELY FAULT LOCATIONS: M8909, M8903

CIRCUITS PRINT REFERENCES
SPACE FUNCTION DECODE MB15

PIP GENERATION TCCM7

STATUS REGISTER TCCM7

LOGIC TEST 34: PHASE-ENCODED STATUS (PES)

PROGRAMMED SEQUENCE:

DENSITY CODES O = 4 ARE LOADED AND PES IS CHECKED FOR EACH
CODE. IT IS EXPECTED ONLY FOR DENSITY &.

LIKELY FAULT LOCATIONS: M8905, SLAVE BUS, M8911, M8903

CIRCUITS PRINT REFERENCES
DENSITY BITS MR6
DENSITY LINES SBC
PES CIRCUIT SC3

PES STAIUS BIT TCCM?

SEQ 0024

™S
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ggz LOGIC TEST 35: TAPE CONTROL WRITE (TCW)

985

986 PROGRAMMED SEQUENCE:

989 SETUP FORMAT AND WRP-3 ARE SET, READ COMMAND IS ISSUED.
950 TCW IS CHECKED. DRIVE IS INITIALIZED, TAPE CONTROL REG-
335 ISTER IS WRITTEN TO AND TCW IS CHECKED.

ggz LIKELY FAULT LOCATION: M8905

995

ggg CIRCUIT PRINT REFERENCES

998

999 TCw MR6

1000

1001

1002
}882 LOGIC TEST 36: FRAME COUNTER STATUS (F(CS)

1005

1006 PROGRAMMED SEQUENCE:

12

1009 DRIVE IS INITIALIZED, FCS IS CHECKED, DRIVE IS INITIALIZED,
}8}? FRAME COUNTER 1S WRITTEN TO, AND FCS IS CHECKED.

}8}% LIKELY FAULT LOCATIONS: M8909, M8903

1014

1015 CIRCUITS PRINT REFERENCES

| e R LI,

1017

1018 FCS BIT MBI8

1019 FCS MULTIPLEXER TCCM?

™™
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LOGIC TEST 37: ACCELERATION (ACCL)

PROGRAMMED SEQUENCE:

DRIVE IS INITIALIZED, FORMAT IS SET AND ACCL IS CHECKED
FOR ONE. WAM 3 CODE IS LOADED, READ COMMAND IS ISSUED.
AFTER A DELAY ACCL IS CHECKED FOR ZERO.

LIKELY FAULT LOCATIONS: MB903, M8911

CIRCUITS PRINT REFERENCES

ACCL BIT, MOTION DELAY COUNTER TCCM3
CLOCK sc2

LOGIC TEST 40: PE TAPE MARK (TM)

PROGRAMMED SEQUENCE:

DRIVE IS INITIALIZED, WAMO IS SET, WRITE TAPE MARK IS SET.
AFTER DELAY TAPE MARK BIT IS CHECKED. WAMO MULTIPLEXES

THE OUTPUT OF THE WRITE DATA GENERATOR ONTO THE RDA LINES.
THE DATA SYNC MODULES SYNC ON THE DATA AND SEND ENVELOPE
INFORMATION TO THE TAPE MARK DETECTOR ON M8902.

LIKELY FAULT LOCATIONS: M8902, M8901, M8903, M8905

CIRCUITS PRINT REFERENCES
TAPE MARK DETECTOR TCPE4, TCPES
TAPE MARK MULTIPLEXER TCCM7

ENVELOPE SIGNALS DS 3, 5, 7
WRITE DATA BUFFER TCCM2

RDA MULTIPLEXERS TCCM6

WRITE TAPE MARK FUNCTION MBIS

WAMO SIGNAL MR5

SEQ 0026

™~
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LOGIC TEST 41: NRZ TAPE MARK (TM VPE, ITM)
PROGRAMMED SEQUENCE:
SAME AS TEST 40 EXCEPT NRZ DENSITY IS SELECTED.
LIKELY FAULT LOCATIONS: MB8903, M8904
CIRCUITS PRINT REFERENCES
WRITE DATA BUFFER : TCCM2
RSDO MULTIPLEXER TCCM6
RDA MULTIPLEXERS TCCM6
TM DETECTOR CNRZ4
ILLEGAL TAPE MARK FLOP CNRZ4

««SEE NOTE ON PAGE 22 FOR TESTS 42-56++
LOGIC TEST 42: WRP3, NRZ, NORMAL, ODD (BIT FIDDLER READ)

PROGRAMMED SEQUENCE:

TAPE CONTROL REGISTER IS LOADED WITH DENSITY 3, FORMAT 14,
ODD PARITY WRP3 IS LOADED IN MAINT. REGISTER. READ FUNCTION
IS LOADED, EXECUTING WRAP3 CONSISTS LOADING DATA CHARACTERS
INTO MAINT. REGISTER DATA FIELD, WHERE THERE ARE MULTI-
PLEXERS TO BIT FIDDLER, MM CLK IS TOGGLED TO CREATE RDS.

THE BIT FIDDLER TRANSMIT DATA ACCESS MASSBUS DATA LINES.
WHEN ALL THE DATA HAS BEEN TRANSMITTED AN EOR CLK IS
TRANSMITTED TO N REGISTER WHICH BRINGS OPERATION TO A CLOSE.

LIKELY FAULT LOCATIONS: M8906, M8905, MASSBUS P-LINES

CIRCUITS PRINT REFERENCES
MASSBUS CHAR. ASSEMBLE BF5
CLK. GENERATOR BF2

MAINT. REGISTER DATA FIELD MR2, MR3
RDS GENERATION MR5

SEQ 0027
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}}%; LOGIC TEST 43: WARP3, PE, NORMAL, 0DD
1123
}}%g JUST LIKE TEST 42 EXCEPT FOR DENSITY BITS.
1126
1127
}}gg LOGIC TEST 44: WRAP2, NRZ, NORMAL, 0DD
1130
"N PROGRAMMED SEQUENCE:
it -
1134 WRAP2 IS BIT FIDDLER WRITE. MM CLOCK IS MULTIPLEXED INTO
1135 WRT CLK SO THAT IT FORMS WRT STROBE. THE OUTPUT OF THE
1136 BIT FIDDLER IS CLOCKED INTO THE DATA FIELD OF THE MAINT-
1137 ENANCE REGISTER. SET UP CONSISTS OF MOVING NRZ, NORMAL
1138 FORMAT, ODD PARITY TO UNIT DESCRIPTION MAINT. REGISTER
1139 IS LOADED WITH WAM2 WRITE COMMAND IS ISSUED. AFTER THE
1140 ACCELERATION DELAY, MM CLOCK ARE GENERATED UNTIL ALL THE
1141 DATA HAS BEEN CLOCKED. SEQUENCE IS _COMPLETED BY LOADING
1142 MANTENANCE REGISTER WITH EOR CLR. THE SEQUENCE IS REPEATED
}}22 WITH VARYING DATA PATTERNS.
}}22 LIKELY FAULT LOCATIONS: MB8906, M8905, M8903
1147
1148 CIRCUITS PRINT REFERENCES
SR | SO R DO PR s P LS T R, W
1150
1151 BIT FIDDLER CHAR UNPACK BFé4
1152 BIT FIDDLER DATA REQUEST BF2
1153 WRT STRB. TCCMé4
1154 MAINT. REG. DATA FIELD MR2, MR3
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LOGIC TEST 45: WRP2, PE, NORMAL, 0DD

THE TEST IS EXACTLY LIKE TEST &4 EXCEPT THAT PE WRT CLK
ENBL L MUST BE ASSERTED BY M8902 TO ENABLE WR TO STROBE.
THIS DOES NOT HAPPEN UNTIL THE PE WRITE CONTROL CIRCUIT
HAS CLOCKED THROUGH THE PREAMBLE.

CIRCUITS PRINT REFERENCES

(IN ADDITION TO TEST 44)
PE WRITE CONTROL TCPE3

LOGIC TEST 46: WRP1, NRZ, NORMAL, 0ODPD

THIS TEST IS EXACTLY LIKE TEST 44 EXCEPT THE WRITE BUFFER
(TCCM2) 1S MULTIPLEXED TO THE MAINTENANCE REGISTER.

LIKELY FAULT LOCATIONS: M8903, M8904 (CRC GENERATOR)

CIRCUITS PRINT REFERENCES
WRITE BUFFER TCCM2
CRC GENERATOR CNRZ2

LOGIC TEST 47:<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>