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ABSTRACT

THIS DIAGNOSTIC PROGRAM IS CAPABLE OF TESTING THE DR11-W
NPR GENERAL INTERFACE IN DR11-W OR DR11-8 MODE.

IT HAS THE FOLLOWING FEATURES:
1. APT11/XXDP COMPATIBLE

2. MULTIPLE BOARD TESTING USING TABLE CREATED BY USER
2. BURST DATA LATE CALIBRATION

INDEPENDENT ‘LOGIC WRAP=AROUND' AND 'CABLE WRAP-AROUND' TESTING

SEQUENCE
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2.0 REQUIREMENTS

2.1 EQUIPMENT
1. PDP11 STANDARD COMPUTER
2. 1/0 TYPE TERMINAL
3. 1-16 DR11-W MODULE(S)
4. LOOP BACK CABLE (NEEDED TO FULLY CHECK THE MODULE WITH THIS

DIAGNOSTIC)
2.2 HARDWARE SWITCH SETTINGS

THE ADDRESS SELECTION SWITCH, E120, 1S SET UP AS BELOW:

v 12 13 14 15 16 17 18 19 110!
7

ADDRESS BITS: 2 11 10 9 8 5 5§ & 3

EXAMPLE: DEVICE ADDRESS 172410, SWITCHES 1, 3, 5 & 10 SHOULD BE
OFF, AND ALL OTHERS SHOULD BE ON.

THE E105 SWITCHPACK: THIS SWITCHPACK MUST BE IN THE FOLLOWING
POSITIONS TO RUN THIS DIAGNOSTIC:

- OFF
ON
OFF
OFF
ON FOR -W MODE, OFF FOR =B MODE

SINGLE SWITCH NEAR THE E105 SWITCHPACK:

2 CYCLE MODE - SWITCH HANDLE TOWARDS PACK E105
N CYCLE MODE - SWITCH HANDLE TOWARDS E94

THE VECTOR SELECTION SWITCH, E15, IS SET UP AS BELOW:

ooV BIWNNES BSB S S N S WWW

W8S NN —

1121314051617 181
VECTOR BITS: 1 2 3 4 5 6 7 8§

EXAMPLE: VECTOR ADDRESS 300, SWITCHES 6 & 7 SHOULD BE
OFF, AND ALL OTHERS SHOULD BE ON.

0000000000 NINNNNYNYYNO OOV
vngwm—-oomwownbum—noom\lo\nium—hoomwOmbum—'oomwombum-aooaw

2.3 STORAGE
THE PROGRAM USES APPROX. 56000 WORDS OF MEMORY

— e e D ) ) ) D ) D ) cd D ) — e D D ) D D d D e D D e e e D el D el D D ) ) D ) D e D )




CZDRLDO-DR11 GEN NPR INTFC

NNdsﬂd—ld_g_a_;d_ad_a_a
S88RYRRRECLEBRIR

210

NS LASIASLS ST STNT ST ST, NT,§)
N = O 000N NI NN —

3.0

1

H
MACRO M1113 02-NOV-81 16:08 PAGE 8 . **  SEQUENCE

TESTING MODE

3.1

3.2

DEFINITION

THE DR11-W DIAGNOSTIC ACCOMPLISHES DEVICE REGISTER BIT TESTS,
INTERNAL “LOGIC'' WRAP=ARQUND TESTS, AND WITH THE BCO6-R WRAP-
AROUND CABLE IN J1 AND J2, PROVIDES EXTERNAL '‘CABLE'' WRAP-AROUND
TESTS. IN ORDER TO FULLY CHECK THE MODULE, THE DIAGNOSTIC MUST
BE RUN WITH AND WITHOUT THE WRAPAROUND CABLE IN PLACE, RESTARTING
?;Eebggg§$ ;0? g?CH TIME, OR EDITING TO CHANGE THE CABLE MODE

THERE ARE ONLY TWO LEGAL MODES OF OPERATION OF THIS DIAGNOSTIC:

1. DR11 WITH NO CABLE(S) IN USER SLOTS.
2. DR11 WITH WRAP-AROUND CABLE FROM J1 TO J2.

THIS DIAGNOSTIC IS NOT MEANT TO BE RUN IN THE FOLLOWING MODES:

1. DR11 CONNECTED TO ANOTHER DR11.
2. DR11 CONNECTED TO A USER DZVICE.

IMPLEMENTATION

DEVICE REGISTER BIT TESTS AND INTERNAL LOGIC WRAP-AROUND TESTS
ARE EXECUTED UNCONDITIONALLY. CABLE WRAP-AROUND TESTS ARE
EXECUTED ONLY IF THE BCO6=R CABLE IS IN PLACE BETWEEN THE J1
AND J2 CONNECTORS ON THE DR11-W UNDER TEST. THE PRESENCE OF
THIS CABLE IS ''SIZED'' FOR AUTOMATICALLY FOR EACH BOARD WHEN
THE DIAGNOSTIC IS STARTED AT ADDRESS 200. THE USER *MUST*
VERIFY THAT THE ''SIZING'' OCCURRED CORRECTLY BY OBSERVING THE
QUTPUT OF THE PROGRAM WHEN STARTING AT 200. (REFER TO SECTION
5.1 FOR EXAMPLE)

IN MANUAL MODE (STARTING ADDRESS = 204), THE USER CAN FORCE
UNIFORM TESTING PARAMETERS FOR ALL MODULES THROUGH USE OF THE
EDIT FUNCTION (REFER TO SECTION 7.1.1).

«f
1
|
|
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4.0 LOAD AND START PROCEDURE

1. LOAD PROGRAM INTO MEMORY.

2. LOAD STARTING ADDRESS 200, 204 OR 210.
RESPECTIVELY)

3. PRESS START.

SEQUENCE

(SEE SECTS. 7.1, 7.2, 7.3
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5.0
5.1

SWITCH REGISTER
OPTIONS

SWITCH

SW15=1

SW14=1

SW13=1

Sw12=1

SWw11=1

SW10=1

SW09=1

OCTAL
100000

040000

020000

010000

004000

002000

001000

SEQUENCE

FUNCTION
HALT ON ERROR

THIS WILL CAUSE THE PROCESSOR TO HALT AT THE
NEXT ERROR.

LOOP ON TEST

THIS WILL CAUSE THE PROCESSOR TO LOOP ON THE
TEST IT IS THEN EXECUTING.

INHIBIT ERROR TYPEOUTS
THIS WILL CAUSE ERROR TYPEOUTS TO BE INHIBITED.
100X AUTOSIZE MODE

THIS IS TO BE USED BY OPTION MANUFACTURING ONLY.

BECAUSE OF THE LARGE ADDRESSING WINDOW, OTHER
OPTIONS HAVE BEEN FOUND THAT GIVE THE AUTOSIZER
THE IMPRESSION A DR11 IS WHERE IT IS NOT. THIS
BIT SET WILL BYPASS THE ROUTINE PROMPTING THE
USER FOR THE DR11 ADDRESSES.

TEST NUMBER TRACE ENABLING

THIS ENABLES THE PRINTING OF THE FOLLOWING AT
THE BEGINNING OF EACH TEST:

T # XX

THIS CAN BE USED WHEN AN UNEXPECTED TRAP OCCURS
IN A TEST, BUT LOOPING ON THAT TEST RESULTS IN
NO ERROR(S).

BELL ON ERRCR

THIS FUNCTION CAUSES THE TERMINAL BELL TO SOUND
WHEN AN ERROR OCCURS. THIS CAN BE USED IN CON-
JUNCTION WITH LOOP-ON-TEST AND INHIBIT-ERROR=-
TYPEOUTS TO SEE IF A LOOSE CONNECTION MAY BE
CAUSING THE ERROR.

LOOP ON ERROR

THIS FUNCTION WILL CAUSE LOOPING ON ERRCR. IT
CAN BE USED IN CONJUNCTION WITH INHIBIT-ERROR-
TYPEOUTS WHEN USING A SCOPE TO FIND A FAULTY
COMPONENT.

9
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000400

000200

SEQUENCE

LOOP OM TEST IN SWR<6:0>

THIS FUNCTION CAUSES THE CPU TO JUMP TO THE
TEST IN BITS <6:0> AND EXECUTE THAT TEST UNCON-
DITIONALY. CHANGE THE SWITCH REGISTER TO EXIT.
TO CREATE A TIGHTER LOOP ON THAT PARTICULAR
TEST, SET LOOP=ON-TEST (40000) IN THE SWR ONCE
THE TEST IS EXECUTING.

INHIBIT MULTIPLE ERROR TYFEOUTS

ON ERROR CALLS 'N LOOPS WHERE MULTIPLE ERRORS
ARE POSSIBLE, THIS FUNCTION INHIBITS ANY ADDI-
E{gﬁStEDATA THAT MAY PRINT IN THAT LOOP.

MULTIPLE TYPEOUTS ENABLED:

CERROR MESSAGE]

[DATA HEADER]

JOOOOXOC OO XXXXXX XXXXXX
JOOOOXC XXXXXX XXXXXX XXXXXX
XUXXXX XXXXXX  XXAXXXX  XXXXXX
JOOOEKX— XXXXXX  XXXXXX  XXXXXX
XXXXXX  XXXXXX  XXXXXX  XXXXXX

>>>>>>NOTE<<<<LL
A MAXIMUM OF 17 (OCTAL) DATA LINES WILL
PRINT. IF THERE ARE MORE, A MESSAGE WILL
PRINT AS FOLLOWS:

10

THERE ARE STILL MCRE ERRORS, BUT WILL NOT BE PRINTED.
ERRORS WILL STILL BE COUNTED AND PRINTED AT THE EOP.

MULTIPLE TYPEOUTS DISABLED:

CERROR MESSAGE]
C(DATA HEADER]
JOOOXXK XXXXXX XXXXXX  XXXXXX

(NO MORE DATA WILL PRINT) THE TOTAL NUMBER
OF ERRORS WILL STILL BE TOTALED AND PRINTED
AT THE EOP OR EOD.
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SOFTWARE SWITCH REGISTER

IF THE HARDWARE SWITCH REGISTER DOES _NOT EXIST, OR
IF ONE DOES AND IT CONTAINS '=1' (177777) THEN THE
SOF TWARE SWITCH REGISTER (LOCATION 176) IS USED,

WHICH ALLOWS THE USER THE SAME SWITCH OPTIONS AS THE

HARDWARE SWITCH REGISTER.
LOADING THE SOFTWARE SWITCH REGISTER
THIS PROGRAM SUPPORTS THE DYNAMIC LOADING OF THE SOF TWARE

SWITCH REGISTER (LNCATION 176) FROM THE TTY. THIS IS ACCOM-

PLISHED AS FOLLOWS:

1. TYPE CONTROL G <*G> REPEATEDLY, AS RESETS AND INITS DONE

IN THE DIAGNOSTIC MAY CLEAR THE CHARACTER BEFORE THE

CHARACTER IS RECOGNIZED. ONCE INPUT IS RECOGNIZED, THIS
ALLOWS THE TTY TO ENTER DATA INTO LOCATION 176 AT THE END

OF A TEST.

2. THE MACHINE WILL TYPE: SWR=XXXXXX NEW= (XXXXXX IS THE OCTAL

CONTENTS OF THE SOFTWARE SWITCH REGISTER)

5. AFTER THE 'NEW=' THE OPERATOR CAN DO ONE OF THE FOLLOWING:

SEQUENCE

1

A. TYPE A NUMBER TO BE LOADED INTO LOCATION 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 ENTRY THE SOF TWARE SWITCH REGISTER WILL

NOT BE CHANGED.

B. IF A CONTROL U <*U> IS DEPRESSED, THE PROGRAM WILL GO BACK

TO STEP 2.
PROGRAM AND/OR OPERATOR ACTION

LOADING AND STARTING AT 200 WITH ALL SWITCHES DOWN

IS NORMAL LOGIC TESTING. IF AN ERROR IS DETECTED,

THERE WILL BE A PRINTOUT. WHEN AN ERROR IS DETECTED

AND IT IS NECESSARY TO SCOPE ON IT, PLACE 100000

(BIT 15) IN THE SWITCH REGISTER TO HALT ON ERROR.

AFTER HALTING AT THE ERROR TO BE LOOPED ON, ENTER 60000,
LOOP-ON-ERROR AND INHIBIT PRINTOUTS. IF THERE 1S MORE
THAN ONE ERROR CALLED IN A TEST, AND YOU WISH TO LOOP ON
OTHER THAN THE 1ST ERROR, YCU MUST CORRECT THE CONDITION
CAUSING THE PREVIOUS ERROR(S) BEFORE YOU CAN LOOP OGN THAT
ERROR. NOP'ING THE PREVIOUS ERRORS WILL PRODUCE UNPREDIC-
TABLE RESULTS FOR ANY SUBSEQUENT ERRORS IN THE TEST.
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6.0

i

ERROR REPORTING

EACH TEST WILL CALL AN ERROR CONTAINING THE TEST NUMBER, ERROR P(
AND DATA THAT IS SIGNIFICANT TO THE PROBLEM THAT CAUSED THE ERROR.

IN THE CASE OF MULTIPLE BOARD TESTING, THE FAILING MODULE IS IDENTIFIED
BY THE DEVICE REGISTER ADDRESS, AND THE END=-OF=DEVICE=~TEST MESSAGE
FOLLOWING ALL ERRORS FOR THAT PARTICULAR MODULE.

12
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7.0 OPERATING MODE
7.1 MANUAL MODE (STARTING ADDRESS = 204)
DEFINED AS NON-AUTOMATIC USE OF THE DIAGNOSTIC.

THIS MODE IS INTENDED FOR USE IN MANUFACTURING WHEN APT [S
NOT AVAILABLE.

IN MANUAL MODE, ALL DR11-W HARDWARE MODULES *MUST+*BE*(ONF IGURED*
*AS*FOLLOWS*:

> W/B, PRIORITY LEVEL, 2/N CYCLE AND CABLE STATES SET IDENTICAL
*IN*ALL*MODULES*.

> ALL DEVICE ADDRESSES MUST BE SET IN A SERIES SPACED 10 LOCATIONS
APART, STARTING WITH THE ADDRESS INPUTED TO THE PROMPT ‘STARTING
DEVICE ADDRESS XXXXXX :'. (ALL MODULES MUST BE ADDRESSED
WITHIN THE LEGAL ADDRESS RANGE OF 171000 TO 177000)

> ALL VECTOR ADDRESSES MUST BE SET IN A SERIES SPACED 10 LOCATIONS
APART. (ALL MODULES MUST BE VECTORED WITHIN THE LEGAL VECTOR
RANGE OF 300 1O 770)

> THE MODULE WwITH THE LOWEST DEVICE ADDRESS MUST ALSO HAVE THE
LOWEST VECTOR ADDRESS, THE MODULE WITH THE NEXT TO THE LOWEST
DEVICE ADDRESS MUST ALSO HAVE THE NEXT TO THE LOWEST VECTOR
ADDRESS, ETC. FOR EXAMPLE:

BOARD # DEVICE ADDRESS VECTOR ADDRESS
0 172410 300
1 172420 310
2 172430 320
3 172440 330 g£7¢.,

ONLY UNDER MANUAL MODE DOES THE DIAGNOSTIC OFFER °BURST
DATA LATE' CALIBRATION. AFTER LOADING PROGRAM, DEPOSITING
SA 204, AND PRESSING START, THE PROGRAM TYPES THE FOLLOWING:
MULTIPLE BOARD DIALOGUE
ENTER COMMAND (CEIDIT, CLJIIST, [BJURST CALIBRATION, [RIUN):

THE PROGRAM WILL ALLOW ONLY 1 CHARACTER INPUT, AUTOMATICALLY
PRINTING A <CRLF> WHEN THE CHARACTER IS INPUTED.

13
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WHEN (EJ IS ENTERED, THE PROGRAM ENTERS THE EDIT FUNCTION

«*NOTE+: TO EXIT THIS ROUTINE AT ANY RESPONSE AND RETURN
TO THE MBD PROMPT, ENTER CONTROL ‘C' (*C'. THIS DOES
NOTHING BUT EXIT THE ROUTINE, AND DOES A ~ CHANGE ANY
VALUES PRESENT OR CHANGED. TO RETURN TO S PREVIOUS
PROMPT, TYPE <ESC>.

'EDIT" RESPONDS FIRST BY PRINTING:
# OF BOARDS UNDER TEST X:

PROGRAM ACCEPTS A MAXIMUM OF 2 DECIMAL CHARACTERS.

AN APPROPRIATE ERROR MESSAGE IS PRINTED IF THE NUMBER
INPUTED IS OUT OF RANGE., OR AN ILLEGAL CHARACTER WAS
INPUTED. ENTER <CR> IF PRESENT VALUE IS OK. NEXT:

STARTING DEVICE ADDRESS XXXXXX :

THE USER SHOULD RESPOND WITH THE LOWEST DEVICE ADDRESS
IN THE SERIES. PROGRAM ACCEPTS A MAXIMUM OF 6 OCTAL
DIGITS BETWEEN 171000 ANC 177000. AN APPROPRIATE ERROR
MESSAGE IS PRINTED IF THE NUMBER INPUTED IS OUT OF
RANGE, OR AN ILLEGAL CHARACTER WAS INPUTED. ENTER <CR>
IF PRESENT VALUE IS OK. NEXT:

STARTING VECTOR ADDRESS XXX :

THE USER SHOULD RESPOND WITH THE LOWEST VECTOR ADDRESS
IN THE SERIES. _PROGRAM_ACCEPTS A MAXIMUM OF 3 OCTAL
DIGITS BETWEEN 300 AND 777. AN APPROPRIATE ERROR
MESSAGE IS PRINTED IF THE NUMBER INPUTED IS OUT OF
RANGE, OR AN ILLEGAL CHARACTER WAS INPUTED. ENTER <CR>
IF PRESENT VALUE IS OK. NEXT:

DR11-W OR B (W=0) CURRENT STATE = X :
PROGRAM ACCEPTS EITHER A 0 OR 1, REPEATING THE PROMPT
IF ANY OTHER CHARACTER IS INPUTED. ENTER <CR> IF
PRESENT VALUE IS OK. NEXT:

DEVICE PRIORITY PRESENT LEVEL = X :
PROGRAM ACCEPTS 1 CHARACTER BETWEEN O AND 7, REPEATING
THE PROMPT IF ANOTHER CHARACTER IS INPUTED. ENTER <CR>
IF PRESENT VALUE IS OK. NEXT:

2 OR N CYCLE BURST (2 CY=0) PRESENT STATE = X :

PROGRAM ACCEPTS A 0 OR 1, REPEATING THE PROMPT IF ANY OTHER
CHARACTER IS INPUTED. ENTER <CR> IF PRESENT VALUE 1S OK. NEXT:

DO CABLE TESTS (NO=0) PRESENT STATE = X :
PROGRAM ACCEPTS A 0 OR REPEATING THE PROMPT IF ANY

1
OTHER CHARACTER IS INPUTED. ENTER <CR> IF PRESENT
VALUE IS OK. THEN THE COMMAND PROMPT IS REPRINTED.
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2%9 7.1.2 WHEN [L] IS ENTERED, THE PROGRAM ENTERS THE LIST FUNCTION
2%3 THE DIAGNOSTIC THEN PRINTS THE FOLLOWING:

490 # OF START 2=N CABLE
23} BOARDS  REGADR  VECADR w-8 P-LEV  CYCLE TESTS
23{ XX XXXXXX XXX X v X X
495 AS PREVIOUSLY MENTIONED, ALL BOARDS MUST BE SPACED 10

496 ADDRESS LOCATIONS APART STARTING WITH THE °'REGADR'

497 VALUE ABOVE, AND VECTORS SPACED 10 ADDRESS LOCATIONS

498 APART STARTING WITH THE °'VECADR® VALUE ABOVE. THE

499 EXPECTED W-B, PRIORITY LEVEL, 2-N CYCLE AND CABLE TEST

500 STATES WILL BE THE SAME FOR ALL MODULES.

15
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.1.3

7.1.4

WHEN [B] IS ENTERED, THE PROGRAM ENTERS THE BURST DATA
LATE CALIBRATION ROUTINE, AND THE FOLLOWING IS TYPED:

BURST DATA LATE CALIBRATION IN PROGRESS..
ATTACH SCOPE PROBE.. .

TO CALIBRATE NEXT BOARD, TYPE ANY CHARACTER
DEVICE # 0 UNDER CALIBRATION

THIS ROUTINE WILL NOT EXECUTE IF YOU HAVE NOT USED
EDIT TO DEPOSIT A LEGAL STARTING ADDRESS AND VECTOR
ADDRESS, OR THE PROGRAM HAS ALREADY BEEN STARTED AT
200. THE MULTIPLE BOARD DIALOGUE (MBD) PROMPT

WILL BE RETURNED IF THIS IS THE CASE. AS STATED IN
THE DR11 ENGINEERING SPECIFICATION, THE 'BURST DLT'
MULTIVIBRATOR TIME OUT MUST BE CALIBRATED SO AS TO BE
COMPATIBLE WITH THE USER DEFINED TRANSFER RATE IN
BURST MODE OPERATION. THE PROGRAM SOF TWARE ROUTINE
SETS THE CYCLE BIT IN THE CSR OF THE DR11, A SHORT
DELAY IS EXECUTED, AND THEN THE CYCLE BIT IS CLEARED.
THE DIAGNOSTIC THEN TESTS FOR ANY CHARACTER WAITING,
INDICATING THE USER WISHES TO GO ON TO THE NEXT BOARD.
IF NONE, IT RE-EXECUTES THE SETTING AND CLEARING OF
THE CYCLE BIT. IF A CHARACTER WAS INPUTED, IT CHECKS
FOR THE NEXT BOARD, AND IF ANY, SETS UP THE ADDRESSES
FOR THAT MODULE, THEN PRINTS THE FOLLOWING:

DEVICE # X UNDER CALIBRATION

‘X' BEING THE DEVICE NUMBER. IT THEN REACCOMPLISHES
THE SETTING AND CLEARING OF THE CYCLE BIT FOR THAT
DEVICE. IF NO FURTHER MODULES ARE FOUND, THE MESSAGE:

BURST CALIBRATION COMPLETE

IS ISSUED, AND THE MBD PROMPT IS THEN RETURNED FOR
ANOTHER COMMAND. TO ACCOMPLISH THE BURST_DATA LATE
CALIBRATION, ATTACH A SCOPE PROBE TO E83-7 ON THE
DR11-W (REFER TO PRINT SET M8716-0-1). A POSITIVE
PULSE WILL BE OBSERVED. THE PULSE SHOULD BE SET
BETWEEN 3-30 US. BY ADJUSTING POT. R8O0.

WHEN C[R] IS ENTERED, THE PROGRAM BEGINS DIAGNOSTIC

TEST EXECUTION. THIS WILL BE BLOCKED IF LEGAL STARTING

DEVICE ADDRESSES AND VECTOR ADDRESSES HAVE NOT BEEN
SET UP. IF THEY ARE, THE REGISTER AND VECTOR TABLES
ARE FILLED, AND NORMAL START IS EXECUTED.

SEQUENCE

16




CZDRLDO=DR11 GEN NPR INTFC

7.2

) E 2
MACRO M1113 02-NOv-81 16:08 PAGE 18 SEQUENCE

AUTO-SIZE MODE (STARTING ADDRESS = 200)

THIS MODE IS THE NORMAL FIELD SERVICE MODE. IT SUPPORTS
3;A§23%0?EH2?5§AT10N AS WELL AS SCRIPT OPERATION UNDER ACT11

THE DR11 DIAGNOSTIC HAS THE FOLLOWING RUN CHARACTERISTICS WHEN
OPERATING IN AUTO MODE:

A.

THE PROGRAM WILL TEST THE BOARDS RECOGNIZED BY THE AUTOSIZE
ROUTINE. THE AUTOSIZE ROUTINE WILL PROMPT THE USER FOR THE
STARTING ADDRESSES OF ALL BOARD(S) TO TEST. IF THIS IS NOT
DESIRED, RAISE BIT 9 (1000) IN THE SWR *ONLY+*IF *THERE *ARE *
*NO*OTHER*NON=DR11*0PTIONS* THAT*COULD*BE *M] STAKENL Y *AUTO=+
*SIZED*IN*THE*160010%TO*172770~ADDRESS*RANGE*. THE DIAG-
NOSTIC *WILL* FAIL IF IT FINDS A NON-DR11 OPTION AND STARTS
TO TEST IT AS SUCH. IF THE BOARD WHOS ADDRESS YOU JUST
INPUTED FAILS TO INTERRUPT, THE AUTOSIZE ROUTINE WILL
PROMPT YOU FOR THE VECTOR AND PRIORITY. ALL OTHER INFORMA-
TION ON THE BOARD IS AUTO-SIZED. THE ONLY LEGAL INTERRUPT
VECTORS THE DR11 CAN BE SET UP FOR ARE 300-774, ALL IN
STEPS OF 4. EACH BOARD CAN HAVE A VECTOR ANYWHERE IN THE
STATED RANGES WITH NO RESTRICTIONS, ALLOWING COMPLETE FLEX-
IBILITY IN THE TEST SEQUENCE.

IN THE CASE OF MULTIPLE DR11-W'S ON THE SAME CPU, EACH
DR11-W MUST HAVE ITS OWN UNIQUE DEVICE/VECTOR ADDRESSES.
THERE ARE NO CONSTRAINTS THAT THE BOARDS MUST START WITH
THE FIRST DEVICE ADDRESS 150010, OR THAT MULTIPLE BOARDS
ARE ASSIGNED CONSECUTIVE DEVICE ADDRESSES. WHEN OPERATING
IN AUTO-SIZE MODE, THE USER SHOULD VERIFY THE ‘‘SIZED

CONF IGURATION BY KNOWING HOW THE BOARDS ARE SET UP AND
COMPARING WITH THE AUTOSIZE OUTPUT WHEN STARTING AT 200.

AUTO-SIZING WILL DETERMINE THE INTERRUPT PRIORITY, INTER-

RUPT VECIOR (ONLY IF THE BOARD INTERRUPTS PROPERLY), W/B,
2/N CYCLE, AND CABLE STATES OF EACH BOARD, INDEPENDENT OF

THE STATES OF OTHER BOARDS.

17
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B. LSSEFOLLOHING WILL NOT BE OFFERED TO THE USER IN AUTOSIZE

1. BURST DATA LATE CALIBRATION
2. MULTIPLE BOARD DIALOGUE

THE DIAGNOSTIC WILL PRINT ONE OF THE FOLLOWING:
I) DO YOU WISH TO RELOAD THE TABLE (Y OR <CR>) ?
OR
I1) INPUT DEVICE X STARTING ADDRESS (<CR> IF NO MORE) ?

IF THE DIAGNOSTIC HAS BEEM RUN AND THE TABLE HAS BEEN LOADED,
IT WILL PRINT PROMPT 1). IF YOU ANSWER 'Y', IT WILL PRINT
PROMPT I1), ALLOWING INPUT OF ALL DR11 DEVICE ADDRESSES. IF
THE DIAGNOSTIC HAS NOT BEEN RUN, IT WILL BYPASS PRINTING I)
AND PROMPT II) WILL APPEAR. AFTER INPUTING A <CR> TO THE II)
PROMPT, THE FOLLOWING WILL PRINT:

DIAGNOSTIC HAS DETERMINED THE FOLLOWING ABOUT THE
DR11-W(S) IT HAS FOUND. USER *MUST* DETERMINE ACCURACY

BOARD¥ REGADR VECADR W/B P-LEV 2-N CY CABLE
i XXXXXX XXX X X X X

DATA WILL CONTINUE TO PRINT UNTIL DATA FOR ALL MODULES HAS BEEN
PRINTED. IF YOU INPUTED OTHER THAN A °'Y' TO THE I) PROMPT, THE
S??¥5~=EE$AGE WILL NOT PRINT. THE FOLLOWING WILL PRINT UNCON-

(*X) INHIBITS EOP'S, (“Y) FOR ERROR SUMMARY
UNIBUS HANG? RESTART AT ADDRESS XXXXXX

CZDRLDO DR11 GEN NPR INTFC LOGIC TEST

SEQUENCE
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THE CONTROL X (“X) FEATURE BYPASSES THE SECTIONS THAT PRINT THE
END=OF =PASS AND END-OF=DEVICE MESSAGES. THIS IS TO IMPROVE THE
NUMBER OF PASSES EXECUTED OVER ANY PERIOD OF TIME, AS WELL AS
MAKE OVERNIGHT OR WEEKEND RUNS USE NO PAPER (IF NO ERRORS).
ERROR TYPEOUTS ARE NOT DISABLED IN THIS MODE. WHEN AN ERROR
OCCURS, THE END=OF=PASS (EOP) WILL PRINT FOR THAT PASS, AND, IF
MORE THAN ONE MODULE IS BEING TESTED, AN END-OF-DEVICE (EODS AS
WELL AS END-OF=PASS WILL PRINT SO YOU WILL KNOW WHICH DEVICE
AND PASS WAS EXECUTING WHEN THE ERROR OCCURED. IN ORDER TO
OBTAIN A PROGRESS REPORT, HIT ANY KEY REPEATEDLY, SINCE INITS
AND RESETS DONE DURING THE EXECUTION OF THE DIAGNOSTIC MAY
CLEAR _THE CHARACTER WAITING FLAG BEFORE THE CHECK FOR THIS BIT.
WHEN THE CHARACTER IS RECOGNIZED, AN EOP, AND IF MORE THAN ONE
MODULE, AN EOD MESSAGE WILL PRINT GIVING THE USER A PROGRESS
REPORT. TO DISABLE THIS FEATURE, REPEATEDLY ENTER (“X) AGAIN
UNTIL THE CPU RECOGNIZES YOUR INPLUT.

19
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THE CONTROL Y _(*Y) FUNCTION CALLS FOR A SUMMARY OF DEVICE(S)
AND PASS(ES) THAT HAD ERRORS. IF NO ERRORS OCCURED SINCE THE
BEGINNING OF THE DIAGNOSTIC, OR SINCE THE LAST ERROR REPORT,
THE FOLLOWING IS PRINTED:

NO ERROR TOTALS TO REPORT
IF THERE WERE ERRORS, THE FOLLOWING IS PRINTED:

SUMMATION OF ERRORS SINCE BEGINNING OR LAST REPORT
BOARD # PASS # ERRTTL

X X X
X X X
X X X (ETC.)

THE INFORMATION IS STORED ON A STACK THAT WILL HOLD UP TO 150
(DECIMAL) DEVICE=PASS ERROR DATA LINES ABOVE. IF THE LIMIT IS
REACHED, DIAGNOSTIC WILL CONTINUE, BUT FURTHER DATA WILL NOT BE
STORED. THE DATA ACCUMULATED IS NOT WRITTEN OVER, BUT WHEN (“Y)

IS ENTERED, THE FOLLOWING IS PRINTED JUST BEFORE THE °'SUMMATION...'
STATEMENT ABOVE:

STACK IS FULL = DATA MAY HAVE BEEN LOST

WHEN THE DATA IS PRINTED, THE STACK IS REINITIALIZED AND WILL
START STORING UP TO ANOTHER 150 ERROR DATA LINES.

IN THE EVENT THE UNIBUS BECOMES HUNG, AND YOU HAVE NON-VOLATILE
MEMORY OR BATTERY BACKUP, RESTART THE PROGRAM AT THE ADDRESS
SPECIFIED BY THE ‘'UNIBUS HUNG...' PROMPT AT THE START OF THE
DIAGNOSTIC. THE PRINTOUT WILL BE AS FOLLOWS:

DEVICE ADDRESS = XXXXXX, TEST NUMBER = XXXXXX, PASS NUMBER = XXXXXX

CPU WILL HALT. HITTING CONTINUE WILL CAUSE THE PROGRAM TO
RESTART AS THOUGH YOU HAD STARTED AT 200.
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RESTARTING PROGRAM IN MEMORY (STARTING ADDRESS = 210)

WHENEVER THE _PROGRAM IS HALTED, ALL HISTORY OF PREVIOUS TESTING
IS SAVED. IT WILL REMAIN INTACT UNTIL:

1. ANOTHER PROGRAM IS LOADED INTO MEMORY
2. THE USER RE-EDITS THE TABLE

TO RESTART THE PROGRAM, ENTER SA 210 AND START. THIS START
PRECLUDES ANY SETUP AND NEGATES THE START MESSAGE OBTAINED
WHEN STARTING AT 200. DO NOT START AT THIS LOCATION IF THE
8£A532571c HAS NOT BEEN PREVIOUSLY °'‘STARTED'' AT EITHER 200
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TESTING UNDER APT (AUTOMATED PRODUCT TESTING)

TO SET UP FOR MULTIPLE BOARDS FOR TESTING UNDER APT CONTROL,
THE APT SYSTEM MANAGER SHOULD ANSWER THE APT QUERIES TO THE
FOLLOWING ITEMS AS INDICATED BELOW:

SOFTWARE ENVIRONMENT: 000 - DUMP MODE
001 = SCRIPT MODE (APT MONITORS
DIAGNOSTIC)

ENVIRONMENT MODE (SENVM): 000 = LET DIAGNOSTIC AUTO=-SIZE CONFIGURATOR
AND TEST ACCORDINGLY (*NOTE+*: STARTING
WITH REV ‘D' AND ABOVE, RUNNING DIAG
IN THIS MODE REQUIRES USER TO INPUT
THE STARTING ADDRESSES, AS IS WITH
STANDALONE MODE)

200 = DIAGNOSTIC MUST USE CONF IGURA-
TION SPECIFIED BY APT (SVECT1,
$BASE, SDEVM, $DDWX)
VECTOR ADDRESS (SVECT1): 300
DEVICE ADDRESS ($BASE): 172410
DEVICE MAP (SDEVM): XXXXXX = EACH ScI BIT INDICATES THAT

BOARD IS PRESENT AND SHOULD
BE TESTED. EXAMPLES:

BIT 0 = BOARD #0 (DEVICE ADR = 172410, VEC ADR = 300)
BIT 1 = BOARD #1 (DEVICE ADR = 172420, VEC ADR = 310)
BIT 2 = BOARD #2 (DEVICE ADR = 172430, VEC ADR = 320)

BIT 15 = BOARD #15 (DEVICE ADR = 172600, VEC ADR = 470)
DEVICE DESCRIPTOR WORDS: XXXXXX = THERE IS 1 DESCRIPTOR WORD
UNTIL THE CPU FOR EACH DEVICE:

$DDWO IS FOR DEVICE 0
$DDW1 IS FOR DEVICE 1, ETC.

EACH DESCRIPTOR WORD MUST BE
SET UP AS FOLLOWS:

BITO - ?k11-H 0?)-8 MODE
BIT 1 - 2/N CVCLE

(0=2 CY, 1=N CY)
BIT 2 - CABLE résrs
(0=NO, 1=YES)

BIT 5\
BIT 9 > DEVICE PRIORITY
BIT 7/
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MISCELLANEOUS

8.1

POWER FAIL

IF A POWER FAJLURE OCCURS AND BATTERY BACKUP MAINTAINS
THE PROGRAM IN MEMORY, OR A NON-VOLATILE MEMORY EXISTS,
THE PROGRAM WILL RESTART PRINTING THE FOLLOWING:

POWER FAILURE = RESTARTING PROGRAM
THE DIAGNOSIC WILL THEN RESTART AT ADDRESS 210.

IF CPU IS TURNED OFF WHILE RUNNING, THE ABOVE PROCEDURE
IS FOLLOWED. IF THE PROCESSOR IS HALTED FIRST, THEN
TURNED OFF, THE PROCESSOR WILL COME BACK UP HALTED. TO
RESTART THE PROGRAM, HIT CONTINUE, AND THE REMAINING
PROCEDURE IS THE SAME AS ABOVE.

23
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;28 8.2 END=OF =PASS MESSAGE

761 THE EOP WILL PRINT ONCE EVERY 20 SECONDS, APPROXIMATELY (17

;g% SECONDS ON AN 11/44), AS FOLLOWS WITH NO ERRORS ON THAT PASS:
;gg END PASS # XXXXXX

766 THE EOP WILL PRINT AFTER 64 DEVICES HAVE BEEN TESTED. IF THERE
767 IS ONLY 1 MODULE, THE EOP WILL PRINT AFTER 64 PASSES. WITH

768 16 MODULES, THE EOP WILL PRINT AFTER ONLY 4 PASSES.

769 THE EOP WILL PRINT AS FOLLOWS WITH SOME ERRORS WHEN TESTING 1
;{? DEVICE:

;;% END PASS # XXXXXX  TOTAL ERRORS THIS PASS ALL MODULE(S) XXXXXX
774 THE EOP WILL PRINT THE SAME AS WITH NO ERRORS ON ANY PARTICULAR
775 PASS WHEN TESTING MORE THAN ONE DEVICE AND ONE OR MORE DEVICES
776 HAS FAILED, SINCE °'TOTAL ERRORS' IS MEANINGLESS AND WILL MORE
;;g THAN LIKELY BE INCORRECT.

779 THE PASS NUMBER IS CAPABLE OF GOING UP TO 99,999,999 DECIMAL,
780 OR ABOUT 3 MONTHS RUNNING WITH EOP DISABLED AND NO ERRORS. IN

781 OTHER WORDS, 32767 1S NOT THE LIMIT AS WITH OTHER DIAGNOSTICS.
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;g% %.0 EXECUTION TIME
784 ON A PDP11/44:
785

786 IN ALL MODES: APPROXIMATELY 64 DEVICE PASSES IN 17 SECONDS, ALL MODES.
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10.0 SUBROUTINE ABSTRACT.

10.1

10.2

10.3

10.4

READ

THE READ SUB‘OUTINE IS USED IN THE EDIT ROUTINE TO INPUT UP TO
6 DIGITS IN OCTAL, 2 DIGITS IN DECIMAL, OR A SINGLE NON-
NUMERIC CHARACTER. R&4 IS USED AS THE LOCATION TO HOLD THE
NUMBER IN OCTAL, AND IS CLEARED FOR THAT PURPOSE AT THc START
OF THE SUBROUTINE. R3 IS TO BE PRELOADED WITH THE NUMBER OF
DIGITS EXPECTED, SINCE A <CRLF> IS PRINTED WHEN THE LIMIT IS
REACHED. ENTERING A <CRLF> BEFORE THE LIMIT IS ACCEPTABLE, AS
IT WILL BE INTERPRETED AS A NON-NUMERIC CHARACTER AND EXIT.

IN ANY CASE, THE LAST INPUTED ASCII CHARACTER IS LEFT IN LOCA-
TION "ANSWER'. IF A NUMERIC CHARACTER IS INPUTED, IT WILL
CLEAR ALL BUT THE 1ST 4 BITS IN LCCATION 'ANSWER', EXPOSING THE
VALUE OF THE DIGIT INPUTED, ROTATE R4 TO THE LEFT 3 PLACES TO
MAKE ROOM FOR THE INPUTED DIGIT, AND ADD IT TO R4. LOCATION
"LR3STC" IS TO BE LOADED WITH THE _LARGEST ASCII NUMBER DIGIT
ACCEPTABLE FOR THIS NUMBER, I1.E. 7 OR 9 (FOR OCTAL OR DECIMAL
INPUT RESPECTIVELY). ANY CHARACTER OUTSIDE ASCII '0' OR '7/9°'
{gDng?}ED AS A NON-NUMERIC, TRIGGERING AN AUTOMATIC <CRLF>

ERCAPT

THIS SUBROUTINE SAVES THE UNIT NUMBER, PASS NUMBER AND TOTAL
ERRORS FOR THAT DEVICE/PASS WHENEVER IT ENCOUNTERED ERRORS.
THIS ROUTINE SAVES DATA FOR 150 (DECIMAL) PASSES. IF THE STACK
SHOULD BECOME FULL, DATA STARTING WITH THE 151ST PASS CONTAIN-
ING ERRORS IS LOST.

FIXTBL

THIS SUBROUTINE FILLS THE 17 OCTAL LOCATIONS STARTING AT
'REGADR' AND 'VECADR' FROM THE STARTING VALUES ALREADY LOADED
IN THE FIRST LOCATIONS IN STEPS OF 10 FOR EACH TABLE.

LODBUF

THE INBUF BUFFER IS LOADED WITH AN INCREMENTING PATTERN

(0,1,2,3,...) BEGINNING AT THE STARTING ADDRESS OF INBUF. THE
NUMBER OF WORDS LOADED IS DETERMINED BY THE CONTENTS OF BUFLEN.
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10.5

10.6

10.7

10.8

10.9

10.10

CHKBF F

THE CHKBUF BUFFER IS LOADED WITH A MODIFIED INCREMENTING PAT=-
TERN (0,0,2,2,4,4,6.6,...) BEGINNING AT THE STARTING ADDRESS OF
CHKBUF .  THE NUMBER OF WORDS LOADED IS DETERMINED BY THE CON-
TENTS OF BUFLEN. THIS BUFFER IS LOADED ONLY FOR TESTS WHICH
USE THE MAINTENANCE MODE OF THE DR11-W WHICH HAS A SPECIAL
ALTERNATING DATI-DATO SEQUENCE OF OPERATION.

INTA

THE IE BIT IS CLEARED IN THE CSR THEN THE CSR 1S CHECKED FCR
THE ABSENCE OF THE ERROR BIT AND THE PRESENCE OF READY. THE
WCR IS CHECKED TO SEE THAT IT IS EQUAL TO ZERO. THE CORRECT
CONTENTS OF THE BAR ARE CALCULATED AND CHECKED. THE PROGRAM
WILL FAIL TO UPDATE THE PC RETURN ADDRESS BY 2 IF ERROR IS SET,
READY IS CLEAR, READY AND ERROR ARE CLEAR OF THE CSR, WCR IS
NOT ZERO OR THE BAR CONTENTS IS NOT ZERO. THIS WILL CALL THE
ERROR THAT IS JUST AFTER THE JSR CALL IN THE TEST. IF ALL DATA
1S ACCEPTABLE, THE PC_IS UPDATED, AND THE RETURN FROM THE SUB-
ROUTINE IS AFTER THE ERROR CALL.

DATCHK

THIS ROUTINE IS ENTERED TO CHECK INBUF AFTER A MAINTENANCE MODE
OPERATION. THE CONTENTS OF INBUF AND THE CONTENTS OF CHKBUF
ARE CHECKED TO SEE THAT THEY ARE THE SAME. THE NUMBER OF COM-
PARISONS MADE IS DETERMINED BY THE CONTENTS OF BUFLEN. ANY
ERRORS RESULT IN AN RTS TO THE TEST TO CALL THE ERROR THERE. A
JSR BACK TO THE SUBROUTINE IS EXECUTED TO RESUME ITS CHECKING.
WHEN RETURNING, SP RETURN ADDRESS IS UPDATED BY 6 TO RETUPN
AFTER THE ERROR CALL AND JSR RETURN.

CLENUP

THE ROUTINE IS ENTERED AT THE END OF SEVERAL TESTS TO CLEAR ANY
DATA THAT MAY HAVE BEEN LEFT IN ANY REGISTERS, AND TO RESTORE
THE INTERRUPT VECTORS.

CHKCAB

THIS ROUTINE IS USED IN VARIOUS TESTS TO ALTER THE EXPECTED
DATA IF THE WRAR-AROUND CABLE IS OUT.

DATOCK

AFTER A STRING OF DATO'S HAS BEEN COMPLETED THIS ROUTINE CHECKS
THAT THE CORRECT DATA PATTERN WAS TRANSFERRED TO INBUF. THE
NUMBER OF COMPARISONS MADE IS DETERMINED BY THE CONTENTS OF
BUFLEN. AN ERROR IN THE CHECK RESULTS IN AN RTS TO THE TEST TO
CALL THE FIRST ERROR AFTER THE JSR CALL, WHERE A JSR RETURNS
CONTROL BACK TO THE SUBROUTINE FOR FURTHER CHECKING. AN ADDI-
TIONAL CHECK IS MADE ON BUFLEN+2 TO INSURE THAT NOT TOO MANY
WORDS WERE TRANSFERRED. IF THEY WERE, THE PC RETURN ADDRESS IS
ALTERED SO THAT THE SECOND ERROR AF[ER THE JSR IS CALLED. IF

NO ERRORS, RETURN IS ALTERED TO JUST AFTER THE SECOND ERROR CALL.

SEQUENCE
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10.11

10.12

10.13

10.14

10.15

ERRCHK

THIS ROUTINE CLEARS IE AND UPDATES THE PC FOR RETURN AFTER THE
ERROR IN THE TEST IF ERROR IS CLEAR, IF SET, RETURN IS EXECU-
TED WITHOUT UPDATING THE PC RETURN SO THE ERROR CALL AFTER THE
JSR CALL IN THE TEST WILL BE CALLED.

BPINIT

THIS SUBROUTINE RELOADS THE '‘.+2'' AND "BPT'' INTO THE UNUSED
LOCATIONS BETWEEN & AND 776.

DRGET

THIS SUBROUTINE EXTRACTS INFORMATION ABOUT THE DR11 WHOS ADDRESS
WAS INPUTED AND LOADS THE ACCUMULATED DATA INTO THE DEVICE
DESCRIPTOR WORD FOR THAT BOARD.

TYPCNF

THIS SUBROUTINE PRINTS THE BOARD CONFIGURATIONS THAT THE ASIZE
SUBROUTINE SIZED FOR ON THE UNIBUS.

ASIZE

THIS ROUTINE SEMI-AUTOSIZES THE BOARD CONFIGURATION (DUE TO THE
WIDE ADDRESS WINDOW, REV 'D' WAS MODIFIED TO PROMPT USER FOR
STARTING ADDRESS(ESS OF THE MODULE(S) UNDER TEST. AUTOSIZE
ROUTINE DOES GET CABLE STATUS, INTERRUPT PRIORITY, ETC. ONCE
ADDRESS IS INPUTED. IF BOARD FAILS TO INTERRUPT, DIAGNOSTIC
THEN PROMPTS USER FOR THE VECTOR AND PRIORITY. EVERYTHING ELSE
IS AUTO-SIZED) AND PRINTS THE CONFIGURATION IF THE TABLE WAS
NEWLY CREATED THIS RUN. IF THE TABLE ALREADY EXISTS, THE
ROUTINE ASKS THE USER IF A NEW TABLE IS TO BE CREATED. IF NOT,
THE ROUTINE IS BYPASSED.

SEQUENCE
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CATCH

THIS ROUTINE REPORTS UNEXPECTED OR ERRONEOUS TRAPS OR INTER-
RUPTS THROUGH THE BREAK=POINT-TRAP LOADED IN LOCATIONS 4-=776.
THE STACK IS CLEANED 4 TIMES BEFORE THE ERROR CALL, AND
gssgggfgnxglCE AFTER THE ERROR CALL FOR RETURNING TO THE SOURCE

PSTATE

THIS ROUTINE PRINTS THE STATE OF THE BIT IN THE DDW THAT WAS
PRELOADED IN LOCATION 'BITTST'.

PNTPRI
THIS ROUTINE PRINTS THE DEVICE PRIORITY IN THE DDW LOCATION.
SETTUP
THIS SUBROUTINE INITIALIZES THE TRAP AND INTERRUPT VECTORS.
TSTMM

THIS SUBROUTINE CHECKS FOR EXISTENCE OF MEMORY MANAGEMENT AND
IF IT EXISTS, CHECKS FOR THE ERROR CONDITION OF NO MEMORY LOCA-
TION, BUT NO ERROR AND NEX BIT SETS. IF MEMORY MANAGEMENT IS
NOT THERE, AN EXIT UPDATING THE RETURN ADDRESS BY 2 IS DONE.
IF THERE, THE XBA16 AND XBA17 BITS OF THE EXPECTED DATA ARE
CHECKED. IF BOTH ZERO, AN EXIT UPDATING THE RETURN ADDRESS BY
2 1S DONE. IF EITHER OR BNOTH ARE SET, THE UPPER BYTE OF THE
MEMORY MANAGEMENT LOCATION IS CHECKED FOR THE EXISTENCE OF
UPPER MEMORY, INITIALIZED AT THE BEGINNING OF THE DIAGNOSTIC.
IF NOT THERE (BITS 0, 1 OR 2 OF UPPER BYTE CLEAR), A NORMAL
EXIT 1S EXECUTED SO THE BRANCH IMMEDIATELY FOLLOWING THE JSR
CALL WILL CAUSE A CHECK FOR THE ERRCR BITS IN THE EXPECTED TO
BE SET FOR ANOTHER CHECK.
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DATA STACK

1.1

11.2

11.3

PATRNS

THIS SET OF 7 DATA WORDS IS USED TO CHECK ANY LOCATION FOR
STUCK OR SHORTED BITS.

EXPATO

THIS SET OF DATA WORDS IS USED IN TEST 31 TO CHECK ALL POS-
SIBLE COMBINATIONS OF SET BITS IN THE CSR WITH THE MAINTENANCE
BIT CLEAR. IT CONTAINS THE EXPECTED DATA THAT THE CSR SHOULD
CONTAIN AFTER THE BIT COMBINATION IS WRITTEN TO THE CSR.

EXPAT1

THIS SET OF DATA WORDS IS USED IN TEST 3 TO CHECK ALL POSSIBLE
COMBINATIONS OF SET BITS IN THE CSR WITH THE MAINTENANCE BRIT
SET. IT CONTAINS THE EXPECTED DATA THAT THE CSR SHOULD CONTAIN
AFTER THE BIT COMBINATION IS WRITTEN TO THE CSR.
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a9
NLIST MC,MD,CND

SEQUENCE
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.TITLE CZDRLDO-DR11 GEN NPR INTF(C
;*COPYRIGHT (C) 1981

;*DIGITAL EQUIPMENT _CORP.
;*MAYNARD, MASS. 01754

* %

:«PROGRAM BY DAN MILLEVILLE
. %

E*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
s *PACKAGE (MAINDEC-11-DZQAC-C5), JAN, 1981.
. %

L
)

SEQUENCE
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OPERATIONAL SWITCH SETTINGS

3034 .SBTTL OPERATIONAL SWITCH SETTINGS
;t
e SWITCH USE
:' ......
o 15 HALT ON ERROR
o 14 LOOP ON TEST
o 13 INHIBIT ERROR TYPEOUTS
o 12 100% AUTOSIZE
e 10 BELL ON ERROR
o 9 LOOP ON ERROR
H 8 LOOP ON TEST IN SWR<6:0>
gggg i 7 INHIBIT MULTIPLE ERROR TYPEOUTS
3037 B3 322 2223222222222 22222222 ettty ettt sitisisisls)
3038 : P33 53531 1) | TLLLLLLLLLLLLLL L
303 : THE *'TEST NUMBER TRACE ENABLING'' ABOVE IS TO ENABLE PRINTING OF THE

*

. TEST NUMBER AT THE BEGINNING OF EACH TEST, SHOULD YOU HAVE A PROBLEM
. WITH THE DIAGNOSTIC JUMPING TO AN ILLEGAL LOCATION FROM ANYWHERE IN
x THE TEST. BY ENABLING IT, YOU CAN SEE THE LAST TEST ENTERED BEFORE
*

*

*

THE OUT=-OF-SEQUENCE JUMPING OCCURED. THIS IS USEFUL IF YOU ENCOUNTER
AN UNEXPECTED TRAP FROM A PARTICULAR TEST, BUT DISCOVER THAT THE TEST
RAN SUCCESSFULLY WHEN LOOPED.

S 1332332233333 3333338338333 38333 833238330223 000 RddddtRRddddd)

VIS NN =00

goggeses
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3049

001300
104000
000004

000011

000007
000006
000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100

000700

1.3
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.SBTTL BASIC DEFINITIONS
;*INITIAL _ADDRESS OF THE STACK POINTER #xx 1300 %%+

STACK= 1300
ERROR=EMT
SCOPE=]0T
*HISCELLANEOUS DEFINITION'
HT= 11 ;CODE FIR HORIZONTAL TAB
LF= 12 ..CODE FOR LINE FEED
CR= ::CODE FOR CARRIAGE RETURN
CRLF= 200 :CODE_FOR CARRIAGE RETURN-LINE FEED
PS= ;§?7;6 : ;PROCESSOR STATUS WORD

STKLMT= 177774 ;sSTACK LIMIT REGISTER

PIRQ= 177772 ; ;PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 ..HARDHARE SWITCH REGISTER

DDISP= 177570 ARDWARE DISPLAY REGISTER

: *GENERAL PURPOSE REGISTER DEF INITIONS

RO= X0 sGENERAL REGISTER
R1= 21 ::GENERAL REGISTER
R2= %2 : sGENERAL REGISTER
R3= %3 ; sGENERAL REGISTER
Ré4= ) {1 : GENERAL REGISTER
RS= x5 : sGENERAL REGISTER
R6= X6 ::GENERAL REGISTER
R7= X7 sGENERAL REGISTER
SP= 16 ..STACK POINTER
PC= ¥4 :PROGRAM COUNTER
:*PRIORITY LEVEL DEFINITIONS
PRO= 0 ::PRIORITY LEVEL 0
PR1= 40 ::PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR4= 200 ::PRIORITY LEVEL &
PRS= 240 ::PRIORITY LEVEL 5
PR6= 300 ..PRIORITY LEVEL 6
PR?- 340 :PRIORITY LEVEL 7
I % SHITCH REGISTER'® SWITCH DEFINITIONS

SW15 100000
5914- 40000
swi3= 20000
swi2= 10000
Swil= 4000
SWwi10= 2000
Sw09= 1000
Sw08= 400
Sw07= 200
swl6= 100
SW05= 40
SWo4= 20
sw03= 10
Sw02= &
Swil= 2
SWwoo= 1

SW9=Sw09

SW8=SwW08

SW7=Sw07

SW6=SW06

SEQUENCE
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BASIC DEFINITIONS

000040
€00020
000010
000004
000002
000001

100000
040000
020000

000004
172410
000300

J_ 3
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SW5=SwW05
SW6=Sw04
SW3=Sw03
SW2=Sw0?2
SW1=SW01
SwW0=SW00

s *DATA

BIT15= 00

BIT14= 40000

BIT13= 20000

BIT12= 10000

BIT11= 4000

BIT10= 2000

BI1709= 1000

BIT08= 400

BIT07= 200

BITO06= 100

BITO05= &0

BIT04= 20

BIT03= 10

BITO2= 4

BITO1= 2

BITO0= 1
BIT9=BIT09
BIT8=BIT08
BIT7=BIT07
BIT6=BI1T06
BIT5=BIT0S
BIT4=BIT04
BIT3=BI1T03
BIT2=BIT0?2
BIT1=BITO1

1T0=8B1T00

s*BASIC ''C

ERRVEC= 4

RESVEC= 10

TBITVEC=14

TRTVEC= 14

BPTVEC= 14

IOTVEC= 20

PWRVEC= 24

EMTVEC= 30

TRAPVE(C=34

TKVEC= 60

TPVEC= 64

PIRQVE(=240
BUSERR =ERRVE(
ABASE  =172410
AVECT1 00

BIT DEFINITIONS (BITOO TO BIT15)
100000

"'CPU'" TRAP VECTOR ADDRESSES

;:TIME OUT AND OTHER ERRORS
: iRESERVED AND ILLEGAL INSTRUCTIONS

:TRACE TRAP

: :BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (JOT) =«SCOPE+*=
s sPOWER FAIL

: EMULATOR TRAP (EMT) =+ERROR*+*
::"'TRAP'' TRAP

2sTTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

: :PROGRAM INTERRUPT REQUEST VECTOR

.BASE DEVICE ADDRESS
:BASE VECTOR ADDRESS

SEQUENCE
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DEFINITIONS OF THE CSR BITS

3053 .SBTTL DEFINITIONS OF THE CSR BITS
3054 IR R RRRRRR AR RN AR RN RN R AR R AR AR R AR R AR R R AR AR AR RN RRR R RS
3055 000001 GO =1 ;60
3056 000002 F1 =2 sFNCT]
3057 000004 F2 =4 sFNCT
3058 000010 F3 =10 JFNCT
3059 000016 FNC =16 sFNCT1 & FNCT2 & FNCT3
3060 000020 X6 =20 :XBA16
3061 000040 X7 =40 :XBA17
3062 000100 1E =100 :ie
000200 RY =200 sREADY
3064 000400 cy =400 sCYCLE
3065 000400 N2 =400 :2/N BIT
3066 001000 DSC =1000 ;DSTAT C
3067 002000 DSB =2000 ;DSTAT B
004000 DSA =4000 ;DSTAT A
3069 006000 DAB =6000 .DSTAT A & B
3070 005000 DAC =5000 ;DSTAT A E C
3071 003000 DBC =3000 ;DSTAT B & C
3072 007000 DST =7000 DSTAT AEBEC
3073 010000 MA =10000 ;MAINT
3074 020000 AT =20000 ATTN
3075 040000 NX =40000 NEX
3076 100000 EIR =100000 ;EIR
3077 100000 ER =100000 ;ERROR
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s COMPL IMENT

s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT
s COMPL IMENT

GO
FNCT1
FNCT?
FNCT3
FNCT1
XBA16
XBA17
IE
READY
CYCLE
DSTAT
DSTAT
DSTAT
DSTAT
DSTAT
DSTAT
DSTAT
MAINT
ATTN
NE X
EIR
ERROR

€ FNCT2 & FNCT3

OO0
ec oo™
[+ D T o)

e
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COMPLEMENTS OF BIT DEFINITIONS

310 .SBTTL COMPLEMENTS OF BIT DEFINITIONS
310 :.'.t.ttt't'.'..it.itttii.'.i.t.it..ii..'.t.t.t't..t..i.ttt..t.itt
; 3104 177776 (BITO =177776 .COMPLIMENT OF BITO
~ 3105 177775 CBIT1  =177775 ;COMPLIMENT OF BIT1
f 3106 177773 (BIT =177773 ;COMPLIMENT OF BIT?
. 3107 177767 8IT =177767 :COMPLIMENT OF BIT3
| 3108 177757 (BIT4 =177757 ;COMPLIMENT OF BIT4
' 3109 177737 (BITS =177737 ;COMPLIMENT OF BITS
l 3110 177677 (BIT6 =177677 ;COMPLIMENT OF BITé
31 177577 (BIT7  =177577 ;COMPLIMENT OF BIT?7
3112 177377 (BIT8 =177377 ;COMPLIMENT OF BIT8
3113 176777 (BIT9  =176777 ;COMPLIMENT OF BIT9
2114 175777 (BIT10 =175777 ;COMPLIMENT OF BIT10
3115 173777 (BIT11 =173777 ;COMPLIMENT OF BIT1
3116 167777 (BIT12 =167777 ;COMPLIMENT OF BIT12
17 157777 (BIT13 =157777 ;COMPLIMENT OF BIT13
3118 137777 (BIT14 =137777 ;COMPLIMENT OF BIT14
3119 077777 (BIT1S =77777 ;COMPLIMENT OF BIT15
3120 057777 (B1513 =57777 ;COMPLIMENT OF BIT15 & BIT 3

——— e — e — e = .
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CZDRLDO

 PRIORITY LEVELS AND OTHER DEF INITIONS
3121 .SBTTL PRIORITY LEVELS AND OTHER DEFINITIONS
3122 L A R R A i Al
3123 000140 LEVEL3 =140
3126 000200 LEVEL4 =200
3125 000240 LEVELS =240
3126 000300 LEVELE =300
3127 000340 LEVEL? =340
3128 000033 ESC =33
3129 000003 CNTLC =3
3130 000015 CARETN =15
3131 177572 MMKO =177572
3132 172300 KIPDRQ =172300
3133 172304 KIPDRZ =172304
3134 172324 KDPDRZ =172324
3135 172340 KIPARQ =172340
3136 172344 KIPAR2 =172344
3137 . 172364 KDPAR2 =172364
3138 000250 MMVECT =250
3139 000252 MMPS =252
3140 000004 TOVECT =4
3141 000006 TMOPSW =6
3142 000003 BPT =3
3143 025622 TST40=ENDEV :BRANCH TO TEST 40 = BRANCH TO ENDEV (THERE IS NO TEST 40)




e s—

|
|

B &
CZDRLDO-DR11 _GEN "©R INTF(C MACRO M1113 02-NOV-81 16:08 PAGE 48

SEQUENCE 40
PRIORITY LEVELS AND OTHER DEF INITIONS

3144 IR T AR RRR AR AR AR R RN AR AR RRRARRRRRRA R AR

§165 ;* ALL UNUSED LOCATIONS FROM 4=776 WILL CONTAIN A *'.+2,BPT'' SEQUENCE
145 ;% TO CATCH ILLEGAL TRAPS & INTERRUPTS TO THE °'CATCH' LOCATION

3147 :* 0 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

3148 IR RRE AR RN R RN RN RN R AR RAN AR AR RN AR ARRARE RN RRRERR

3149 000014 =14 ;THE BPT TRAP VECTOR POINTS TO THE

§150 000014 006466 BPTVCT: .WORD CATCH : ILLEGAL TRAP HANDLER ‘‘CATCH"

3}2; 000016 883328 .WORD  LEVEL?

%‘gg 000042 888?92 .U?gz 0 ;CLEAR THIS LOCATION (FOR APT MONITOR STARTING ADDRESS)

3156 000174 000000 DISPRE: .WORD 0

3157 000176 000000 SWREG: .WORD O

3158 DIRRERRRRRRAARRR R AR AR R AR R AR R ARRRARNRRRRRRRRRRRRR AR RRRRRARREA

3159 5

g}g? :PROGRAM STARTING LOCATIONS

3162 R

3163 000200 000137 011420 JMP START1 ;NORMAL START

3164 000204 000137 034230 JMP MBD sENTER MULTIPLE BOARD DIALOQUE

3165 000210 005037 001416 STAGIN: CLR $PASS :CLEAR $PASS

3166 000214 005037 002716 CLR $PASS?2 ;CLEAR $PASS?2

3167 000220 005037 001422 CLR SUNIT ;CLEAR SUNIT

3168 000224 005037 001420 CLR SDEVCT ;CLEAR SDEVCT

3169 000230 005037 C01414 CLR $TESTN ;CLEAR STESTN

3170 000234 005037 002706 CLR EOPLOC ;CLEAR EOPLOC

3171 000240 012737 044652 044650 MOV #CAPSTK,CAPNTR ;RESET THE CAPTURE POINTER

3172 000246 012706 011424 MOV #START,SP RESET THE STACK POINTER

%};2 000252 88?635 012356 JH?OOO BEGIN1 :JUMP TO BEGINT FOR RESTART WITHOUT HEADER PRINTING
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ACT11 HOOKS

3175

3176

000046
000052

000024
000044

001000
001000
001002
001004
001006
001010
001012

001000

001000
000024
000200
000044
001000
001000

000000
001410
000001
000001
000000
000052

C &
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SBTTL ACT11 HOOKS
R T e e e L
HOOKS REQUIRED BY ACTN
SSVZC ;SAVE PC

.=4
SE?gAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

WORD O ::2)SET LOC.52 TO ZERO
“=$SVPC *:"RESTORE PC
.SBTT! AP PARAMETER BLOCK

ﬁtﬁtt*tttttttﬁt'ﬁt'i'Qt"itttlﬁtt.Qt*ﬁi*itttttittttitittttttttt

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
ttttttttttti*tttttttttttittitttttttittittttittit'ttttttitttttti
.$X=.  ::SAVE CURRENT LOCATION
.=24"  ;;SET POWER FAIL TO POINT TO START OF PROGRAM
200 :FOR APT START UP
=44  ::POINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR ::POINT TO APT HEADER BLOCK
.=.8X ::RESET LOCATION COUNTER
tttttttttt*'t'ﬁﬁlttti'l**tttt*tt'ﬁ'ﬁ*ttt.ﬁtlﬁ'ﬁt*ﬁ'ﬁt*ttiitt*'.
“SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC
- INTERFACE SPEC.
$APTHD :
$HIBTS: .WORD 0 ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
SMBADR: .WORL SMAIL ::ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .WORD 1 ::RUN TIM OF LONGEST TEST
$SPASTM: .WORD 1 :RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

41

SUNITA: .WORD O sADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

.WORD  SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)




D_ 4
CZDRLDO=DR11 GEN NPR INTFC MACRO M1113 02-NOV-81 16:08 PAGE 52 SEQUENCE 42
COMMON TAGS

3178 .SBTTL COMMON TAGS

':ttttiﬁﬁ'tttttiittttttit*'tit*ttttt.*ttttttttlttttttt'tttttiiiﬁ.

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

001300 .=1300
001300 $CHTAG: :;START OF COMMON TAGS
001300 000000 WORD 0 3
001302 000 STSTNM: .BYTE 0 :;CONTAINS THE TEST NUMBER
001303 000 SERFLG: .BYTE 0 ::CONTAINS ERROR FLAG
001304 000000 SICNT: .WORD O ::CONTAINS SUBTEST ITERATION COUNT
001306 000000 SLPADR: .WORD 0 ::CONTAINS SCOPE LOOP ADDRESS
001310 000000 SLPERR: .WORD 0 ::CONTAINS SCOPE RETURN FOR ERRORS
001312 000000 S$ERTTL: .WORD 0 s ;CONTAINS TOTAL ERRORS DETECTED
001314 000 SITEMS: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE
001315 001 SERMAX: .BYTE 1 ::CONTAINS MAX. ERRORS PER TEST
001316 000000 SERRPC: .WORD 0 ::CONTAINS PC OF LAST ERROR INSTRUCTION
001320 000000 $GDADR: .WORD 0 ::CONTAINS ADDRESS OF *GOOD' DATA
001322 000000 $BDADR: .WORD 0 ::CONTAINS ADDRESS OF 'BAD‘ DATA
001324 000000 $GDDAT: .WORD 0 :sCONTAINS 'GOOD* DATA
0C1326 000000 SBDDAT: .WORD 0 ::CONTAINS 'BAD' DATA
001330 000000 'WORD 0 : :RESERVED--NOT TO BE USED
001332 000000 _WORD 0
001334 000 $AUTOB: .BYTE 0 ; AUTOMATIC MODE INDICATOR
001335 000 SINTAG: .BYTE 0 ::INTERRUPT MODE INDICATOR
001336 000000 .WORD 0
001340 177570 SWR:  .WORD  DSWR : ;ADDRESS OF SWITCH REGISTER
001342 177570 DISPLAY: .WORD DDISP : :ADDRESS OF DISPLAY REGISTER
001344 177560 $TKS: 177560 :TTY KBD STATUS
001346 177362 STKB: 177562 ::TTY KBD BUFFER
001350 177564 STPS: 177564 :TTY PRINTER STATUS REG. ADDRESS
001352 177566 STPB: 177566 :TTY PRINTER BUFFER REG. ADDRESS
001354 000 SNULL: .BYTE 0 ;sCONTAINS NULL CHARACTER FOR FILLS
001355 002 $FILLS: .BYTE 2 ;;CONTAINS # OF FILLER CHARACTERS REQUIRED
001356 012 $FILLC: .BYTE 12 ;s INSERT FILL CHARS. AFTER A 'LINE_FEED''
001357 000 $TPFLG: .BYTE 0 ::"'TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)
000007 REPT 7
001360 000000 §TMP0: .WORD O : ;USER DEF INED
001362 000000 STMP1: .WORD 0 :1USER DEF INED
001364 000000 STMP2: .WORD 0 :USER DEF INED
001366 000000 STMP3: WORD O :USER DEF INED
001370 000000 STMP4: .WORD O :USER DEF INED
001372 000000 STMPS: .WORD O :1USER DEF INED
001374 000000 $TMPS: .WORD 0 :USER DEF INED
001376 000000 $ESCAPE : 0 ::ESCAPE_ON_ERROR ADDRESS
001400 207 377 377 S$BELL: .ASCIZ <207><377><377> ;:CODE FOR BELL
001404 077 SQUES: .ASCII /2/ :1QUESTION MARK
001405 015 SCRLF: .ASCII <i5> :CARRIAGE RETURN
001406 012 000 SLF:  .ASCIZ <12> :LINE FEED

A 2333323122220 2R3t ddiiaddR ittt ittt ltddddddd)

"SBTTL APT MAILBOX-ETABLE

f AR A AR R R AN AR A A AR RAARARRANNARA AR AR AR AR A AR AR Ak

.EVEN
001410 S$MAIL : ;:APT MAILBOX
001410 000000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE
001412 000000 $FATAL: .WORD  AFATAL ;;FATAL ERROR NUMBER
001414 000000 $TESTN: .WORD ATESTN ;;TEST NUMBER
001416 000000 $PASS: .WORD APASS  ;;PASS COUNT

J
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