













































































































































































































































































































































































































































































USE OF "ESP" SEGMENTS,

CANDE OBTAINS TWO SEGMENTS OF "ESP" DISK FOR EACH USER THAT LOGS
INTO THE TIME SHARING SYSTEM. THESE 30 WORD SEGMENTS PROVIDE THE
MEANS BY WHICH CANDE COMMUNICATES WITH THE PERIPHERAL PROGRAMS (I.E.,
THE "LIST/CANDE", "COPY/CANDE", ETC., PROGRAMS).

EACH TIME THAT A USER ENTERS A REQUEST, CANDE CHECKS THE SYNTAX OF
THE REQUEST AND PLACES THE APPROPRIATE VALUES IN THE "WORK'" ARRAY,
IF THE REQUEST REQUIRES THAT A PERIPHERAL PROGRAM BE CALLED OUT, THE
CONTENTS OF THE "WORK" ARRAY ARE WRITTEN ON DISK AT A LOCATION
- CORRESPONDING TO THAT USERS "ESP'" ADDRESS. THIS ADDRESS IS ALSO
COMMUNICATED TO THE PERIPHERAL PROGRAM THROUGH "COMMON" AT CALL OUT
TIME, SO THAT THE SEGMENT IS AVAILABLE TO THE PROGRAM,

FOR MOST CANDE PROGRAMS, A SINGLE 30 WORD "ESP" SEGMENT IS
SUFFICIENT FOR COMMUNICATING ALL NECESSARY VALUES. A FEW PROGRAMS,
SUCH AS THE "FIND/CANDE" AND "REPLACE/CANDE" ROUTINES, REQUIRE TWO
SEGMENTS OF DISK. SINCE ONLY ONE ADDRESS . MAY BE COMMUNICATED
THROUGH "COMMON", THE CONVENTION ADOPTED IS THAT

A) THE VALUE OF "ESP1" IS ALWAYS COMMUNICATED THROUGH
COMMON

B) THE VALUE OF "ESP2" IS LOCATED IN ESP1[0], WHERE
REQUIRED.,

ESP[21] THROUGH ESP[29] ARE THE WORD LOCATIONS RESERVED FOR THE
SEQUENCE LIST ASSOCIATED WITH A CANDE REQUEST. EACH SEQUENCE NUMBER
- IS PLACED IN SUCCESSIVE LOCATIONS IN THIS PORTION OF THE ESP RECORD,
WHEN A SEQUENCE RANGE IS SPECIFIED, THE UPPER LIMIT IS PLACED IN THE
RECORD WITH A NEGATIVE SIGN., LOWER LIMITS AND INDIVIDUAL SEQUENCE
NUMBERS ARE PLACED IN THE RECORD UNSIGNED.

ESP[2] THROUGH ESP[12] ARE USED BY THE CANDE PROGRAMS FOR
COMMUNICATING FILE NAMES AND RESEQUENCE PARAMETERS., THE CURRENT
FORMAT FOR THIS PORTION OF THE ESP RECORD IS AS FOLLOWS:

ESP[2] = "USERCODE"

ESP[3] = INPUT FILE FIRST NAME

ESP[4] = INPUT FILE SECOND NAME

ESP[5] = LOWER BOUND FOR RESEQ

ESP[6] = UPPER BOUND FOR RESEQ

ESP[7] = BASE FOR RESEQ

ESP[8] = INCREMENT FOR RESEQ

ESP[9] = OUTPUT FILE FIRST NAME

ESP{10]= NAME OF "WORKFILE"™ (SOURCEFILE)
ESP[11]= LOWER BOUND FOR DELETION (IN MERGE)
ESP[12])= UPPER BOUND FOR DELETION (IN MERGE)

THE "LIST/CANDE" PROGRAM USES ESP RECORD POSITIONS ESP[5] THROUGH
ESP(20] FOR TANK FILE ROW ADDRESSES (THESE ARE THE ADDRESSES
CONTAINED IN CANDES "CTRANDBASE" ARRAY),



ESP[1] IS USED TO COMMUNICATE THE PARAMETER COUNT, LINE NUMBER,
"TAG" VALUE AND CERTAIN OPTIONS WHICH HAVE BEEN SET BY THE USER,
THE FORMAT OF THIS WORD IS CURRENTLY AS FOLLOWS:

ESP[1]).[01:01] "CHANGES" OPTION SET

ESP[I].[OZ 01] = "SQUASHED" OPTION SET
ESP(1]).[03:01] = TYPE DATA FILE

ESP[1].[04:01] = "NUMBERED" OPTION SET
ESP[{1].[05:01] = REVERSE MERGE OPTION SET
ESP(1).[06:01] = OUTPUT FILE IS THE WORKFILE
ESP[1].[07:01) = "DISPLAY" OPTION SET
ESP[1].[08:01] = "CONCISE" OPTION SET
ESP[1].[27:06] = PARAMETER COUNT

ESP[1].[33:07] = "EVENT" NUMBER ASSOCIATED NITH Jos

"ESP[1].[40:08] = "LINE" NUMBER ASSOCIATED WITH JOB

SINCE ANY PARTICULAR CANDE PERIPHERAL PROGRAM DOES NOT REQUIRE ALL
OF THE ABOVE VALUES, CERTAIN OF THESE VALUES MAY BE OMITTED FROM THE
ESP RECORD, DEPENDING UPON THE PROGRAM BEING CALLED.






THE NEGATIVE COMMUNICATES

TO FREE CANDE EVEN FURTHER FROM THE MENIAL CHORES OF FILE HANDLING,
ALL OF ITS FILE OPERATIONS ARE DONE BY THE TSSMCP, USING

COMMUNICATES, CANDE TELLS THE TSSMCP TO OPEN AND CLOSE FILES, TO
PERFORM READS AND WRITES AND TO CHECK THE EXISTENCE AND SECURITY
STATUS OF FILES, IT PASSES SUCH NECESSARY INFORMATION AS FILE
NAMES, DISK AND CORE ADDRESSES AND THE NUMBER OF THE PROCEDURE
REQUIRING THE FILE OPERATION. WHEN THE OPERATION IS FINISHED, THE
TSSMCP QUEUES AN EVENT WHICH IT IDENTIFIES BY THE PROCEDURE NUMBER
WHICH WAS PASSED TO IT IN THE COMMUNICATE. THIS EVENT TELLS CANDE
THAT THAT PROCEDURE CAN CONTINUE ITS PROCESSING. IN THIS WAY, CANDE
CAN PROCESS OTHER EVENTS WHILE I/0 OPERATIONS ARE BEING PERFORMED
FOR IT.

THE FOLLOWING IS A LIST OF THE NEGATIVE COMMUNICATES, WHICH HAVE
BEEN ADDED TO THE TSSMCP FOR TIME SHARING. OF THESE, ONLY =11 AND -
13 ARE NOT USED BY CANDE. FOR THOSE COMMUNICATES WHICH SIMPLY
PRO¥IDE ACCESS TO TSSMCP PROCEDURES, THE PROCEDURE IDENTIFIER IS
LISTED.

COMMUNICATE USE

-1 CANDE-S DISK 1/0

-2 REQUEST FOR NEXT EVENT

-3 GETESPDISK

-4 FORGETESPDISK

-5 DATA EVENT REQUEST

-6 GETUSERDISK

-7 FORGETUSERDISK

-8 DISKWAIT

-9 CONTROL CARDS

-10 USER CODES

-11 TWXOUT FOR USER PROGRAMS

-12 TWXOUT FOR CANDE

-13 USER PROGRAMS INPUT REQUEST

-4 AUTOMATIC SEQUENCING

=15 FILE CREATION, SECURITY MAINTENANCE, LOG-ONS, LOG~-
OFFS, LIBRARY MAINTENANCE, STATUS, AND PAPER TAPE

-16 DISCONNECTS

-17 CARRIAGE SIZE LOGGING

-18 NOT USED

-19 JOB INITIATION FOR JOBS OTHER THAN CANDE

-20 NEW SCHEDULE FILE

TO PERFORM A COMMUNICATE, A PROCEDURE 1IN CANDE CALLS ANOTHER
PROCEDURE CONSISTING ONLY OF THE COMMUNICATE STATEMENT, PASSING IT A
LIST OF PARAMETERS, THUS, WHEN SHORTCOMMUNICATES GETS CONTROL TO
PROCESS THE COMMUNICATE, THE FOLLOWING I[TEMS ARE IN THE STACK:



MARK STACK CONTROL WORD
FROM THE CALL ON THE COMMUNICATE
PARAMETERS

PROCEDURE
RETURN CONTROL WORD
INTERRUPT RETURN CONTROL WORD FROM THE INTERRUPT GENERATED BY
INTERRUPT CONTROL WORD THE COM OPERATOR
MARK STACK CONTROL WORD

FROM THE CALL ON SHORTCOMMUNICATES
RETURN CONTROL WORD

SHORTCOMMUNICATES USES F-RELATIVE ADDRESSING TO ACCESS THE
PARAMETERS, IT PROCESSES THE =10, =14, AND -16 COMMUNICATES ITSELF
AND CALLS OTHER PROCEDURES FOR THE OTHER COMMUNICATES.

THE ACTIONS PERFORMED BY THE -10, -14, -16 AND -17 COMMUNICATES ARE
RELATIVELY SIMPLE. A -10 COMMUNICATE JUST STORES THE USER CODE IN
USERCODE. A -14 IS USED TO PASS THE INFORMATION FOR AUTOMATIC
SEQUENCING TO SEQARRAY, A =16 RESULTS IN CANDETHRU BEING SET TO
ONE, THE VALUE OF WHICH IS EXPLAINED IN THE DESCRIPTION OF
DISCONNECTS, A =17 SIMPLY LOGS A "CC SHORT"™ OR "CC LONG" MESSAGE.
THE -5 AND -13 COMMUNICATES ARE HANDLED BY COMM5 AND COMM13
RESPECTIVELY, WHICH ARE EXPLAINED IN THE DISCUSSION OF LINE

MAINTENANCE,

A -1 COMMUNICATE IS HANDLED BY COMM1, WHICH DOES DISK READS AND
WRITES FOR CANDE. IN ADDITION TO THE CORE AND DISK ADDRESSES, THE
SIZE AND A READ/WRITE FLAG, CANDE ALSO PASSES COMM1 THE STATION
NUMBER AND A "REASON", I.E., THE NUMBER OF THE CANDE PROCEDURE DOING
THE 1/0. THIS ALLOWS THE TSSMCP TO PASS CANDE AN 1/0 COMPLETE EVENT
WITH THAT NUMBER SO THAT THE PROCEDURE MAY PROCEED.

COMM! GETS AN AREA FOR THE EVENT, PUTS THE REASON AND LINE NUMBER IN
WORD O, ARRANGES TO HAVE THE 1/0 RESULT DESCRIPTOR IN WORD 1, CALLS
DISKIO, SNEAKILY FLAGGING IT AS A CANDE 1/0, AND RETURNS. WHEN THE
1/0 1S COMPLETE, THE EQUALLY DEVIOUS IOFINISH PROCEDURE RECOGNIZES
THIS AS A CANDE 1/0 AND QUEUES UP THE EVENT.

A -2 COMMUNICATE, WHICH IS CANDES WAY OF ASKING FOR ANOTHER EVENT,
IS HANDLED BY COMM2, EVENTS ARE KEPT IN SEGMENTED SAVE AREAS AND
ARE LINKED BY THE FIRST WORD OF THE AREA, WHICH HAS THE FORMAT.

1 OCCUPIED BIT

2 SIZE CODE

$7 EVENT NUMBER, I1.E. THE REASON

:t8 STATION NUMBER

3:15 ADDRESS OF NEXT EVENT IN THE QUEUE

THE HEAD AND TAIL OF THE EVENT QUEUE ARE KEPT IN EVENT,
COMM2 FORGETS THE AREA FOR THE PREVIOUS EVENT AND THEN CHECKS THE

EVENT QUEUE. IF THERE ARE NO EVENTS, IT EITHER RETURNS OR SLEEPS,
DEPENDING ON WHETHER OR NOT CANDE INDICATED THAT IT NEEDED TO WAIT
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FOR AN EVENT. IF THERE IS AN EVENT, OR AFTER WAITING, THE NEXT
EVENT AND THE CURRENT TIME ARE GIVEN TO CANDE.

CANDE USES A -9 COMMUNICATE TO PASS THE TSSMCP CONTROL CARDS, COMM9
SIMPLY FORKS CONTROLCARD AND GIVES IT THE INFORMATION,

A -15 COMMUNICATE IS USED BY CANDE FOR 14 DIFFERENT THINGS:

) TO PERFORM A DIRECTORY SEARCH FOR A FILE AND A SECURITY CHECK ON

THE USER WHO WISHES TO ACCESS IT,

) TO CREATE A FILE.

) TO RECORD LOG-ONS AND LOG-OFFS.

) TO REMOVE A FILE,

) TO REPLACE A CURRENT FILE BY A NEW FILE.

) TO CHANGE THE NAME OF A FILE.

) TO START A JOB,

) TO CHANGE THE SECURITY STATUS OF A JOB.

) TO START A PAPER TAPE.

) TO "GO TO RECORD" FOR A SCHEDULE FILE,

0) TO NOTIFY THE MCP THAT CANDE IS READY FOR lNPUT FROM
A SCHEDULE TASK,

11) TO OBTAIN THE STATUS OF A SCHEDULE TASK.

12) TO TERMINATE A SCHEDULE TASK,

13) TO DETERMINE THE STATUS OF A RUNNING JOB.

THE INFORMATION PASSED TO COMM15 INCLUDES A FLAG SPECIFYING WHICH
TYPE OF COMMUNICATE THIS IS, THE USER CODE, FILE-NAMES, THE STATION
NUMBER, AND A REASON TO BE USED IN THE RETURN EVENT. THIS
INFORMATION IS STORED IN A SEGMENTED SAVE AREA WHICH IS ADDED TO THE
INDIAN QUEUE. THE FIRST WORD OF THIS AREA CONTAINS A LINK TO THE
NEXT ENTRY IN THE QUEUE IN 33:15, AND THE REASON AND LINE NUMBER IN
18:15, THUS, THE SAME AREA CAN BE USED FOR THE ANSWERING EVENT,
THE HEAD AND TAIL OF THE INDIAN QUEUE ARE KEPT IN INDIAN,

THE QUEUE IS PROCESSED BY INDIANBOY, WHICH, IF IT IS NOT ALREADY
RUNNING OR IN THE FORK QUEUE, IS ADDED TO THE FORK QUEUE WHENEVER
SOMETHING IS ADDED TO THE INDIAN QUEUE. FOR AN ENTRY OF THE FIRST
TYPE, I.E., TYPE O, HE JUST CALLS DIRECTORYSEARCH AND, IF THE FILE
IS THERE, SECURITYCHECK. THE RETURN EVENT HAS THE FOLLOWING
INFORMATION:

WORD 1 PROTECT CODE, SAME AS ALGOL SEARCH STATEMENT.
WORD 2 1:1 INTERLOCK
18:15 HEADER ADDRESS
36:6 FILE TYPE
L2:6 OPEN COUNT,
WORD 3 EOF COUNT.,
WORD &4 DISK ADDRESS OF FIRST RECORD.

IF THE SPECIFIED FILE DOES NOT EXIST, WORD 1 CONTAINS A -1 AND THE
"REMAINING WORDS ARE UNDEFINED.

FOR THE SECOND TYPE, INDIANBOY SETS UP THE FILE HEADER AND DOES A
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DIRECTORYSEARCH TO SEE IF THERE IS ALREADY A FILE BY THAT NAME, IN
WHICH CASE HE REMOVES IT. HE THEN CALLS ENTERUSERFILE TO ENTER THE
FILE 1IN THE DIRECTORY AND PASSES BACK TO CANDE AN EVENT CONTAINING
THE DISK ADDRESS OF THE FILE IN WORD 1 AND THE ADDRESS OF THE HEADER
IN WORD 2,

FOR THE THIRD TYPE, INDIANBOY SIMPLY MAKES THE NECESSARY CHANGES IN
SYSTEM/DISK AND SPOUTS THE APPROPRIATE MESSAGE.

CANDE USES TYPES 3, 4L AND 5 FOR LIBRARY MAINTENANCE. TO REMOVE A
FILE (TYPE 3) [INDIANBOY CALLS DIRECTURYSEARCH, TO REPLACE A FILE
(TYPE 4) HE USES DIRECTORYSEARCH TO REMOVE THE OLD FILE (IF PRESENT)
AND THEN TO CHANGE THE NAME OF THE NEW FILE TO THAT OF THE OLD FILE.
THIS IS WUSED FOR SUCH THINGS AS SAVE COMMANDS, WHICH REQUIRE THAT
THE CURRENT DISK FILE BE REPLACED BY THE CURRENT WORK FILE. A
CHANGE OF NAME (TYPE 5) IS AGAIN DONE USING DIRECTORYSEARCH, AFTER
COMPLETING ONE OF THESE OPERATIONS, INDIANBOY QUEUES AN EVENT USING
THE TSSMCP MESSAGE CODES 5, 6 AND 7 (SEE "EVENTS") TO INDICATE THE
RESULTS.

TO START A JOB FOR CANDE (TYPE 6), INDIANBOY CHECKS TO SEE IF THE
FILE IS THERE, IF IT IS OBJECT CODE, AND IF THE USER CAN ACCESS IT
UNDER THE FILE SECURITY SYSTEM. IF  THE JOB FAILS ANY OF THESE
TESTS, AN APPROPRIATE TSSMCP MESSAGE EVENT IS QUEUED, OTHERWISE THE
JOB IS ADDED TO THE SCHEDULE AND SELECTRUN IS FORKED.

FOR TYPE 7, INDIANBOY IS PASSED THE WORDS TO BE USED IN WORDS 2, 5
AND 6 OF THE FILE HEADER, IF THE FILE IS PRESENT, HE SIMPLY MAKES
THE INDICATED CHANGES IN THE HEADER, IF THE REQUESTOR IS CANDE HE
QUEUES UP EITHER AN IGNORED EVENT (TSSMCP MESSAGE #5) OR A CHANGED
EVENT (#6) WHEN HE IS FINISHED.

FOR TYPE 8, INDIANBOY INITIALIZES SEQARRAY, GETS 65 WORDS FOR THE
CORE TANKS, INITIALIZES THEM AND SENDS THE OK MESSAGE AND AN X-ON.

THE ASTIONS TAKEN FOR TYPES 9 - 12 ARE DESCRIBED UNDER "SCHEDULE
LINES".

FOR TYPE 13, INDIANBOY SEARCHES THE JAR FOR THE JOB SPECIFIER AND,
IF IT IS FOUND, RETURNS THE PROCESS AND I/0 TIME FOR THE JOB TO
CANDE. IF THE JOB IS A COMPILATION, THE SEQUENCE NUMBER (IN PRT
CELL @27) IS ALSO RETURNED,

INDIANBOY CONTINUES TO PROCESS THE [INDIAN QUEUE WUNTIL IT IS
EXHAUSTED, AND THEN CALLS KILL.



SCHEDULE LINES AND TASKS

SCHEDULE TASKS CONSIST OF AN INPUT FILE, CONTAINING CANDE COMMANDS
AND JOB INPUT, AND AN OUTPUT FILE, INTO WHICH IS PUT EVERYTHING THAT
NORMALLY WOULD HAVE APPEARED AT THE REMOTE TERMINAL., THE NAME OF
THE OUTPUT FILE IS SPECIFIED BY THE USER, THE INPUT FILE, WHICH IS
REALLY A COPY OF THE FILE SPECIFIED IN THE SCHEDULE COMMAND, IS
NAMED "FILE<TASK NUMBER>/SCHEDUL", WHERE <TASK NUMBER> IS THE THREE
DIGIT NUMBER ASSIGNED TO THE TASK BY THE MCP, I.E., THE NUMBER USED
IN "XS" AND "ES" MESSAGES.

SCHEDULE TASKS ARE RUN ON SCHEDULE LINES, AS DECLARED IN "SYSTEM/
DISK", FOR THESE LINES, THE MCP DATACOM TABLES ARE USED
DIFFERENTLY, AS SHOWN BELOW.

LINETABLE
1:1 NOT USED
2:1 SCHEDBUSY ON IF LINE IS SV-ED
3:3 LINEDISC =7 FOR SCHEDULE LINES
6:42 NOT USED
STATABLE
1:1 NOT USED
2:8 SAME AS FOR REGULAR LINES
10:3 STATIONTYPE =0, I.E., SCHEDULE LINES ARE TREATED AS
TELETYPES
13:1 NOT USED
1421 BREAK IF ON, ALL OQUTPUT IS DISCARDED
15:1 DIALEDUP ON IF LINE IS IN USE
16:1 ON
17:21 NOT USED
SEQARRAY
1:1 CANDE INPUT READY FLAG
2:1 SCHEND ON IF THE TASK ON THE LINE IS BEING
TERMINATED
3:15 NOT USED
18:15 =1, IF A RESTART AFTER H/L IS BEGIN DONE,
OTHERWISE, IT IS 0.
33:15 ADDRESS OF 80 WORD ARRAY FOR 1/0 BUFFERS

"TANKS", "INPUTANK", AND "TNAOG" ARE NOT USED WITH SCHEDULE LINES.
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THE 80 WORD ARRAY POINTED TO BY "SEQARRAY" IS DIVIDED INTO TWO 40-
WORD BUFFERS, WORDS O THROUGH 38 ARE FOR OUTPUT AND 39 THROUGH 80
ARE FOR INPUT, 1/0-S ARE DONE ONE SEGMENT AT A TIME, SO THE FIRST
30 WORDS OF EACH AREA HOLD THE CURRENT SEGMENT AND THE REMAINING
WORDS CONTAIN INFORMATION PERTINENT TO IT. THE FORMAT IS:

WORD CONTENTS

0-29 OUTPUT BUFFER

30 NOT USED

31 I1/0 MASK, T.E., 19:1 IS TURNED ON WHEN DISK
WRITE IS COMPLETE.

32 POINTER TO STARTING PLACE FOR NEXT RECORD
IN THE BUFFER (O, 10, OR 20)

33 CURRENT SEGMENT NUMBER

3L ROW SIZE OF OUTPUT FILE

35 THIS PLUS CONTENTS OF WORD 33 GIVES CURRENT
DISK ADDRESS

36 DISK ADDRESS OF HEADER (BINARY)

37 CURRENT RECORD NUMBER

38 MAXIMUM NUMBER OF RECORDS IN QUTPUT FILE

39 RESERVED FOR DISK ADDRESS FOR INPUT BUFFER
‘ O-S.

LO-69 INPUT BUFFER

70 TASK NUMBER

71 1/0 MASK

72 POINTER TO START OFF NEXT INPUT RECORD

73 CURRENT SEGMENT NUMBER

74 ROW SIZE OF INPUT FILE

75 : THIS PLUS CONTENTS OF WORD 73 GIVES CURRENT
DISK ADDRESS

76 DISK ADDRESS OF HEADER

77 CURRENT RECORD NUMBER

78 NUMBER OF RECORDS IN INPUT FILE

79 NOT USED

THE "SYSTEM/DISK" RECORD FOR A SCHEDULE LINE IS ALSO DIFFERENT FROM
ITS COUNTERPART ON A REGULAR LINE. ITS CONTENTS ARE:

WORD CONTENTS /
0 SAME AS FOR REGULAR LINE
1 USERCODE (BCL) 7
2 "FILE<TASK NUMBER>"  (BCL)
3 18:15 CURRENT ~INPUT RECORD
33:15 CURRENT OUTPUT RECORD .
U | SAME AS FOR REGULAR LINES

WORD 3 IS UPDATED BY '"NSECOND" AND WHEN CANDE DOES A "GO TO"
COMMUNICATEWORDS O AND 4 ARE USED TO SPECIFY THE LINE AS A SCHEDULE



LINE. THUS, WORD O IS ZERO EXCEPT POSSIBLY FOR THE DIALED-UP BIT
AND WORD &4 IS ZERO EXCEPT FOR A 7 IN THE 3:3 FIELD (THE LINE
DISCIPLINE).

THE QUEUE OF TASKS SCHEDULED BUT NOT YET RUN IS KEPT THROUGH THE
HEADERS OF THE [INPUT FILES. FOR THIS PURPOSE, THE FOLLOWING
MODIFICATIONS HAVE BEEN MADE TO THE HEADER:

WORD CONTENTS
5 NAME OF QUTPUT FILE (BCL)
6 1:1 ON IF TASK HAS BEEN XS-ED
2:1 ON IF TASK IS BEING TERMINATED
3:45 TIME AFTER WHICH TASK SHOULD BE RUN
27 CHARGE CODE
28 NUMBER OF PREVIOUS SCHEDULED TASKS IN THE
QUEUE OR O IF THIS IS THE FIRST TASK.
29 NUMBER OF NEXT SCHEDULED TASK IN THE QUEUE

OR O IF THIS IS THE LAST TASK.

THE QUEUE IS ORDERED ACCORDING TO THE TIME-AFTER, TASKS WITHOUT A
TIME-AFTER PRECEDE THOSE WITH A TIME-AFTER AND ARE QUEUED IN THE
ORDER IN WHICH THEY WERE SCHEDULED. THE ONLY EXCEPTION TO THIS IS
THAT TASKS SCHEDULED BETWEEN MIDNIGHT AND 8AM WITHOUT A TIME-AFTER
ARE PUT AT THE END OF THE QUEUE. THIS IS DONE IN AN ATTEMPT TO
INSURE THAT ALL TASKS SCHEDULED ONE DAY ARE RUN BY 8AM OF THE
FOLLOWING DAY.

THE QUEUE IS MAINTAINED OUT OF A WORD IN THE MCP-S PRT, SCHEDWRD,
WHICH IS ALSO KEPT IN THE 21ST WORD OF "DIRECTORYTOP" AND IS UPDATED
ON DISK WHENEVER IT IS CHANGED IN CORE. THE CONTENTS OF "SCHEDWRD"
ARE :

WORD CONTENTS

1:1 SCHEDTOG INTERLOCK. QUEUE IS LOCKED WHEN "SCHEDTOG"
IS OFF
2:1 NOT USED
3:15  LSTSCHED NUMBER OF THE LAST TASK IN THE QUEUE
18:15  FRSTSCHED NUMBER OF THE FIRST TASK IN THE QUEUE
33:15  SCHEDNUM NEXT AVAILABLE TASK NUMBER

IF THE QUEUE IS EMPTY, "FRSTSCHED" EQUALS "SCHEDNUM".

THE HEADER OF THE OUTPUT FILE HAS ALSO BEEN SLIGHTLY MODIFIED, AS
SHOWN BELOW.

WORD CONTENTS

L 36:6 0 (FILE TYPE UNKNOWN) UNTIL TASK IS RUN
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10 (FILE TYPE "INFO") WHEN TASK IS RUNNING

OR COMPLETED.
NON-O IF TASK IS SCHEDULED OR RUNNING, O

AFTER IT IS DONE
33:15 NUMBER OF TASK.
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OPERATION OF SCHEDULE TASKS AND LINES

SCHEDULE TASKS ARE RUN IN BACKGROUND MODE. THAT IS, JOBS INITIATED
FROM SCHEDULE LINES ARE TREATED AS BACKGROUND JOBS AND CANDE IS
GIVEN SCHEDULE [INPUT ONLY WHEN THERE IS NO OTHER INPUT AVAILABLE.
HOWEVER, IF THE '"NOBATCH" OPTION IS SET, SCHEDULE LINES WILL RUN
ALMOST IDENTICALLY TO REGULAR LINES, SINCE, IN PRACTICE, THE INPUT
RESTRICTION HAS LITTLE EFFECT.

THE MCP PROCEDURES INVOLVED WITH THE OPERATION OF SCHEDULE LINES
ARE : /

INDIANBOY HANDLES COMMUNICATES FROM CANDE

SCHEDLOOK HANDLES SPO INPUTS AND ALSO IS USED TO
REBUILD THE LINKS IN THE QUEUE OF
SCHEDULED TASKS [IF SOMETHING HAPPENS TO

" THEM.
SCHEDIO HANDLES 1/0 FOR BOTH INPUT AND OUTPUT.

SCHEDIDLE LINKS, DELINKS, INITIATES, AND TERMINATES
SCHEDULE TASKS. |

WHEN A USER SCHEDULES A TASK, CANDE SIMPLY EXECUTES THE "SCHEDUL/
CANDE" PROGRAM, IT COPIES THE SPECIFIED INPUT FILE INTO A NEW FILE
CALLED 9S<LOGICAL LINE NUMBER>/<USER CODE>., IT THEN CREATES THE
DESIRED OUTPUT FILE, PUTS "YOUR TASK HAS NOT YET BEEN RUN" INTO THE
FIRST RECORD, AND DOES A -20 COMMUNICATE. THE -20 COMMUNICATE
DELETES THE HEADER OF THE 9S<LOGICAL LINE NUMBER>/<USER CODE> FILE
FROM THE DIRECTORY, PUTS THE CHARGE CODE, TIME AFTER AND QUTPUT FILE
NAME INTO ITS CORE COPY OF THE HEADER AND FORKS "SCHEDIDLE", PASSING
THE HEADER TO IT, "SCHEDIDLE"™ ASSIGNS THE TASKS A NUMBER (SCHEDNUM)
AND LINKS IT [INTO THE QUEUE, SEARCHING FROM "LSTSCHED" TOWARD THE
FRONT OF THE QUEUE FOR THE CORRECT SPOT., IT THEN ENTERS THE INPUT
FILE INTO THE DIRECTORY AS "FILE<TASK NUMBER>/SCHEDUL", AND
INCREASES "SCHEDNUM", NEXT IT ATTEMPTS TO START THE TASK.

TO INITIATE A TASK, "SCHEDIDLE" FIRST LOOKS FOR AN AVAILABLE
SCHEDULE LINE, 1.E., ONE THAT IS NOT IN USE AND NOT "SV"-ED, IF
THERE ARE NONE, "SCHEDIDLE" EXITS., IF IT FINDS ONE, "SCHEDIDLE"
LOCKS THE TASKS INPUT FILE, BUILDS THE 80 WORD ARRAY, AND OPENS THE
OUTPUT FILE AFTER CHANGING IT TO TYPE INFO. IT PUTS "YOUR TASK IS
RUNNING" INTO THE FIRST RECORD OF THE OUTPUT BUFFER, SPOUTS THE LOG-
ON MESSAGE, UPDATES SYSTEM DISK, AND INFORMS CANDE OF THE NEW TASK
VIA A "RESTART" EVENT., "SCHEDIDLE" THEN GOES BACK TO SEE IF THERE
ARE ANY OTHER TASKS IT CAN INITIATE. THIS IS DONE BECAUSE THE
INITIATE CODE IS ALSO USED AFTER THE OPERATOR READIES A LINE OR
LINES AND AFTER A TASK TERMINATION,

ONCE THE TASK IS RUNNING, "SCHEDIO" HANDLES THE READS AND WRITES.
WHEN A JOB REQUESTS INPUT, COMM13 CALLS "SCHEDIO", PASSING IT THE
LINE NUMBER, BUFFER ADDRESS AND NUMBER OF WORDS REQUIRED. "SCHEDIQ"
CALLS ITSELF TO WRITE THE NEXT INPUT RECORD INTO THE OUTPUT FILE,
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THEN MOVE THE RECORD INTO THE BUFFER AND, IF NECESSARY, INITIATES A
READ ON THE NEXT SEGMENT, IF THE INPUT FILE IS EXHAUSTED, I.E.,
THE CURRENT RECORD NUMBER EQUALS THE MAXIMUM NUMBER OF RECORDS,
"SCHEDIO" DS-ES THE JOB. THIS CAUSES CANDE TO TERMINATE THE LINE
WITH AN ERROR,

INPUT TO CANDE IS MORE COMPLICATED. WHEN CANDE HAS COMPLETELY
FINISHED ONE INPUT FROM THE LINE, SHE DOES A TYPE 10 -15 COMMUNICATE.
THIS CAUSES THE 1:1 BIT OF SEQARRAY TO BE SET. IF CANDE IS WAITING
FOR INPUT (I.E., SHE DID A -5 COMMUNICATE WHEN THERE WAS NO INPUT
AVAILABLE), '"SCHEDIO" IS FORKED. AS BEFORE, "SCHEDIO" CALLS ITSELF
TO PUT THE INPUT INTO THE OUTPUT FILE. THEN IT TAKES THE RECORD AND
QUEUES IT TO "OLDWIERDHAROLD", WHO PROCESSES IT NORMALLY AND PASSES
IT TO CANDE. [IF CANDE IS NOT WAITING FOR INPUT, THE MCP WAITS UNTIL
CANDE DOES A -5 COMMUNICATE WHEN THERE IS NO INPUT TO GIVE HER AND
THEN FORKS "SCHEDIO" IF THERE IS A LINE WHICH HAS THE 1:1 BIT OF
"SEQARRAY" SET, THUS, INPUT IS TAKEN FROM SCHEDULE LINES ONLY IF
THERE IS NO INPUT AVAILABLE FROM REGULAR LINES.

IF THE INPUT FILE IS EMPTY WHEN CANDE REQUESTS INPUT, "SCHEDIQ"
PASSES HER A LEFT ARROW TO TAKE HER OQUT OF SEQUENCE MODE IN CASE SHE
WAS IN IT. CANDE THEN ASKS FOR MORE INPUT AND "SCHEDIO" GIVES HER A
"BYE", THUS INITIATING NORMAL TERMINATION PROCEDURES.

FOR OQUTPUT, "SCHEDIO" IS PASSED THE ADDRESS OF THE MESSAGE, THE
NUMBER OF CHARACTERS AND THE LINE NUMBER, IT MOVES THE MESSAGE INTO
THE BUFFER, WRITES IT TO DISK IF THE BUFFER IS FULL, AND GETS A NEW
ROW FOR THE FILE IF NECESSARY. WHEN THE OQUTPUT FILE IS WITHIN 10
RECORDS OF BEING FULL, "SCHEDIO" WRITES "**END OF SCHEDULE TANK"
INTO IT, IF A JOB IS RUNNING IT IS DS-ED UNLESS IT IS MARKED
"NDSABLE" IN WHICH CASE THE "BREAK" BIT IS SET IN "STATABLE". THEN
THE INPUT FILE IS MARKED AS BEING AT END OF FILE. THIS CAUSES
TERMINATION WHEN CANDE NEXT ATTEMPTS TO READ INPUT,

WHEN CANDE RECEIVES A "BYE" COMMAND FROM A SCHEDULE LINE, SHE GOES
THROUGH THE NORMAL "BYE" PROCEDURE TO GENERATE THE LOG-OFF OUTPUT,
THEN SHE CALLS "DISCONNECT", WHICH CLEANS UP HER TABLES AND DOES A -
15 COMMUNICATE TO LOG THE USER OFF, FOR SCHEDULE LINES, "INDIANBOY"
JUST SPOUTS THE LOG-OFF MESSAGE AND THEN FORKS "SCHEDIDLE",
"SCHEDIDLE" TURNS ON "SCHEND", REMOVES THE INPUT FILE, UPDATES
"SYSTEM/DISK", AND CLOSES THE OUTPUT FILE, FIXING THE HEADER,
BLANKING THE FIRST RECORD, AND CRUNCHING THE FILE., IF OTHER TASKS
ARE WAITING, "SCHEDIDLE" ATTEMPTS TO INITIATE THEM, OTHERWISE IT
EXITS.

IF AN ERROR OCCURS DURING THE RUNNING OF A TASK, CANDE USES THE "GO
TO" COMMUNICATE (-15, TYPE 9) TO SET THE INPUT RECORD COUNTER TO THE
END OF THE FILE, THUS CAUSING A TERMINATE. THE "GO TO" CAN BE USED
TO SET THE CURRENT RECORD TO ANY SPECIFIED RECORD IN THE INPUT FILE,
BUT CANDE ONLY WUSES IT FOR END-OF-FILE, WHICH IS SPECIFIED BY
PASSING -1 INSTEAD OF A RECORD NUMBER, "INDIANBOY" JUST UPDATES THE
RECORD POINTERS IN WORD 3 OF "SYSTEM/DISK" AND THEN FORKS

"SCHEDIDLE" TO 0O THE DIRTY WORK OF ADJUSTING THE POINTERS SO THEY
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ARE CONSISTENT WITH THE VALUES IN "SYSTEM/DISK". IF NECESSARY, A
NEW INPUT SEGMENT IS READ AND "SCHEDIG" IS FORKED IF CANDE IS
WAITING FOR INPUT FROM THE LINE.

IF A "STATUS" OR "STOP" IS DONE, CANDE USES THE TYPE 11 OR TYPE 12
=15 COMMUNICATE., THE RETURN EVENT HAS THE FOLLOWING CONTENTS.

WORD CONTENTS
0 STANDARD
1 =0 NO SUCH OUTPUT FILE

=1 FILE IS NOT A SCHEDULE FILE
=2 TASK IS SCHEDULED
=3 TASK IS RUNNING
=4 TASK IS COMPLETE
2 CURRENT INPUT RECORD IF FILE IS RUNNING

FOR A "STOP", IF THE TASK IS SCHEDULED, BIT 2:1 OF THE SIXTH WORD OF
THE INPUT FILE HEADER IS TURNED ON AND "SCHEDIDLE" FORKED AS IF AN
"ES" HAD BEEN DONE, IF THE TASK IS RUNNING, "INDIANBOY" FINDS OUT
WHICH LINE THE TASK IS ON, UPDATES THE NUMBER OF RECORDS IN THE
QUTPUT FILE HEADER (THUS ALLOWING IT TO BE LISTED AFTER A "STATUS"
IS DONE) AND, FOR A "STOP", IF A JOB IS RUNNING, TERMINATES IT,
FORCES AN END-OF-FILE ON THE [INPUT FILE, AND CALLS "SCHEDIO" TO
WRITE "#*TASK TERMINATED BY USER",

THE OPERATOR CONTROLS SCHEDULE LINES VIA THE "Xs", "Es", "Ry", "sv",
AND "CL" MESSAGES, THE FIRST FQOUR OF WHICH ARE HANDLED BY
"SCHEDLOCK", "SV" AND "RY" SIMPLY INVOLVE SETTING AND RESETTING
"SCHEDBUSY" FOR THE LINE. FOR "XS" AND "ES", "SCHEDIDLE" IS FORKED.
IF 1T IS AN "XS" THE TASK IS DELINKED FROM THE QUEUE AND THEN LINKED
BACK IN AT THE HEAD OF THE QUEUE. BIT 1:1 OF THE SIXTH WORD OF THE
HEADER IS TURNED ON, MAKING THE TIME-AFTER NEGATIVE AND MARKING THE
TASK AS AN "XS"-ED TASK. FOR AN "ES", AFTER DELINKING THE TASK,
"SCHEDIDLE" REMOVES THE INPUT FILE, WRITES A ONE RECORD EXPLANATION
INTO THE OUTPUT FILE AND FIXES UP ITS HEADER. "CL"-S ARE HANDLED BY
"LINECLEAR", WHICH DS-ES THE JOB IF THERE IS ONE, SETS THE INPUT
POINTER TO END-OF-FILE, AND CALLS "SCHEDIO" TO WRITE "#**TASK
TERMINATED BY OPERATOR". FOR A "CL$", THE LINE IS ALSO SV-ED.

"SCHEDLOOK" IS ALSO CALLED FOR A "TS" AND DURING A HALT/LOAD. IN
THIS CASE, IT LINKS FORWARD THROUGH THE TASK QUEUE STARTING FROM
"FRSTSCHED" AND BUILDING BACK LINKS AS IT GOES. IT STOPS WHEN IT
REACHES THE END OF THE QUEUE OR IF AN INPUT FILE IS NOT THERE. IT
THEN UPDATES "LSTSCHED". FOR A "TS", A MESSAGE IS SPOUTED FOR EACH
TASK FOUND, FOR A HALT/LOAD, IT SPOUTS THE TOTAL NUMBER OF TASKS
FOUND, IF DIFFERENT FROM ZERO, THIS CODE IS ALSO CALLED FROM
"SCHEDIDLE" IF IT FINDS SOMETHING WRONG WITH THE QUEUE. FOR
INSTANCE, A MISSING INPUT FILE. OF COURSE, THIS SHOULD NEVER
HAPPEN, BUT IF IT DOES, THIS CODE ALLOWS THE QUEUE TO BE AT LEAST
PARTIALLY RECOVERED.
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WHEN CANDE IS STARTED, '"SCHEDIDLE" IS FORKED TO RESTART LINES ACTIVE
BEFORE THE HALT/LOAD. "SCHEDIDLE"™ GETS THE TASK NUMBER FROM
"SYSTEM/DISK", LOCKS THE INPUT FILE, SETS UP THE BUFFERS AND OPENS
THE OUTPUT FILE. IF EITHER FILE IS MISSING, THE TASK IS DELETED
FROM "SYSTEM/DISK". IT THEN SETS UP THE POINTERS, USING WORD 3 OF
"SYSTEM/DISK", TELLS CANDE, AND SPOUTS AN "ON" MESSAGE. THE 1:2
FIELD OF THE SECOND WORD OF THE RESTART EVENT (THE USERCODE) IS USED
AS FOLLOWS:

0 REGULAR RESTART
1 SCHEDULE LOG-ON
2 SCHEDULE RESTART

CANDE PUTS THE TASK INTO HER TABLES, BUT THEN, SINCE SHE HAS NO WAY
OF KNOWING IF THE LINE CAN BE RESTARTED (SINCE SOME JOBS CANNOT BE
RERUN, FOR INSTANCE, THOSE UPDATING DISK FILES), SHE TERMINATES THE
TASK WITH AN ERROR.
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APPENDIX A

HOW TO ANALYZE A TIME SHARING SYSTEM MEMORY DUMP






IN ORDER TO BE ABLE TO UTILIZE THE FOLLOWING INFORMATION, IT IS
NECESSARY TO HAVE THE SETTINGS OF THE C,S, AND F REGISTERS, A TSSMCP
PRT LISTING, AND SEVERAL MANUALS FOR REFERENCE:

1) THE B 5500 HANDBOOK.
2) THE B 5500 SYSTEMS REFERENCE MANUAL.
3) THE TIME SHARING SYSTEM REFERENCE MANUAL.

ADDITIONAL MATERIALS THAT WOULD BE HELPFUL ARE LISTINGS OF THE PRT
ENTRIES AND A CROSS-REFERENCE AND PROSORT OF THE TSSMCP PRT LISTING.

THE SEQUENCE OF PROCEDURES [INCLUDED WITHIN THIS DOCUMENT ARE
SUGGESTED UNTIL THE USER DEVELOPS THE ABILITY TO SEARCH THE DUMP
SELECTIVELY BASED UPON CUMULATIVE EXPERIENCE IN ANALYZING MEMORY
DUMPS.,

IF CORE WAS NOT TOO BADLY CLOBBERED BY THE HANG, MOST OF THE THINGS
MENTIONED BELOW WILL BE AUTOMATICALLY DONE BY THE TSDUMP/ANALYZE
PROGRAM., HOWEVER, ANYONE WHO EXPECTS TO BE REGULARLY CONFRONTED
WITH TSSMCP DUMPS SHOULD BE THOROUGHLY FAMILIAR WITH THESE
PROCEDURES IF HE HOPES TO HAVE ANY SUCCESS IN TRACKING DOWN THE
CAUSE OF THE DUMP,



FIRST DIAGNOQOSIS

A FIRST DIAGNOSIS [INVOLVES THE INSPECTION OF THE "PRT" AND "JAR"
ARRAY DESCRIPTORS.,

PRT ARRAY DESCRIPTOR
JAR ARRAY DESCRIPTOR

5000003600AAAAA
5000003600AAAAA

THE C-FIELD ([33:15]) OF EACH OF THE ABOVE POINTS TO THE ROW VECTOR
THAT CONTAINS THE DESCRIPTOR POINTING TO THE ARRAY FOR EACH MIX
NUMBER.

PRT[MIX,*] PRTROW[MIX]
JAR[MIX,*] JARROW[MIX]

BY CONVERTING THE FIRST TWO WORDS OF THE "JAR" ENTRY FOR EACH JOB,
THE NAME OF THE JOB THAT IT REFERS TO WILL BE THE RESULT OF THIS
OCTAL CONVERSION. THESE ARRAYS CONTAIN INFORMATION THAT WILL BE
USED IN FURTHER ANALYSIS,

THERE SHOULD BE A ONE~-TO-ONE CORRESPONDENCE BY MIX INDEX BETWEEN THE
ENTRIES IN "PRTROW" AND "JARROW",

DUE TO SWAPPING, THE ENTRIES 1IN "PRTROW" AND '"JARROW" DO NOT

NECESSARILY POINT TO THE "PRT" AND "JAR" ENTRIES FOR A GIVEN JOB
SINCE THAT JOB MAY BE SWAPPED OUT.
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DETERMINING THE JOB RUNNING

NEXT, ONE CAN GO TO "PRT" CELL "PIMIX" AND FIND OUT WHAT JOB WAS
RUNNING. YET, JUST BECAUSE A CERTAIN NUMBER IS IN "PIMIX" DOES NOT
NECESSARILY IMPLY THAT THIS JOB WAS THE CAUSE OF THE HANG, OR THAT
THE CODE PRESENTLY BEING EXECUTED WAS THE CODE OF THAT JOB.
NEVERTHELESS, THE POSSIBILITY DOES EXIST AND MUST BE CONSIDERED.
ALSO, IF THERE IS NO SECOND PROCESSOR, P2MIX=-1 (OCTAL
2000000000000001)., IF PIMIX=0, THERE IS A VERY HIGH PROBABILITY
THAT TSSMCP CODE WAS BEING EXECUTED AT THE TIME OF THE HANG.

PROCEEDING ON, ONE CAN TAKE THE C-REGISTER SETTING AND INQUIRE AS TO
WHAT WAS EXECUTING BEFORE THE SYSTEM HANG. THIS C-REGISTER SETTING
IS THE ADDRESS OF THE PROGRAM WORD (INSTRUCTION) THAT WAS EXECUTING.
GIVEN THE ABILITY TO DIFFERENTIATE BETWEEN CODE AND DATA, IT SHOULD
BE EVIDENT WHETHER THE C-REGISTER IS POINTING TO EXECUTABLE CODE OR
NOT. IF SO, THE NEXT STEP WOULD BE TO FIND OUT TO WHAT ROUTINE THE
CODE BELONGS.

IF THE CONTENT OF THE C-REGISTER IS LESS THAN THE C-FIELD OF PRT
CELL ESPBIT, THEN THE CODE IS MAINLINE, OUTER-BLOCK TSSMCP CODE.
ONE MERELY NEEDS TO CONVERT THIS OCTAL NUMBER IN THE C-REGISTER TO
DECIMAL AND LOOK UP THIS ADDRESS AT THE END OF THE TSSMCP LISTING
USING THE FAR=-RIGHT COLUMN OF NUMBERS, IN THE LAST FIVE OR SIX PAGES
OF THE LISTING.

IF THE C-REGISTER IS NOT POINTING TO OUTER-BLOCK TSSMCP CODE AND
PIMIX=0 (TSSMCP EXECUTING), THERE ARE SEVERAL WAYS OF IDENTIFYING
THE CODE BEING EXECUTED,

ONE METHOD [INVOLVES THE C-REGISTER AND A SERIES OF COMPARISONS TO
DETERMINE THE EXACT ROUTINE. FIND THE LARGEST C-FIELD IN ANY
DESCRIPTOR QF THE TSSMCP PRT LESS THAN OR EQUAL TO THE C-REGISTER
SETTING. THIS C-FIELD REFERENCES ANY TSSMCP PROCEDURE IN CORE. THE
ADDRESS OF THIS DESCRIPTOR IS THE PRT SLOT NUMBER OF A ROUTINE.
LOOKING THIS UP IN THE LISTING OF THE PRT CELLS WILL GIVE YOU THE
NAME. THEN, TAKING THE C-FIELD OF THIS DESCRIPTOR AND SUBTRACTING
IT FROM THE C-REGISTER SETTING AND CONVERTING IT TO A DECIMAL, WILL
POINT TO THE EXACT WORD IN THE ABOVE DETERMINED ROUTINE THAT WAS
EXECUTING.

A SECOND WAY TO FIND WHERE ONE WAS HUNG IS TO GO TO THE STACK AND GO
TO THE RCW POINTED TO BY THE F-REGISTER. THE C-FIELD OF THE RCW
GIVES THE ADDRESS OF THE SYLLABLE TO WHICH THE TSSMCP WILL RETURN
CONTROL ONCE THE SUBROUTINE HAS EXITED. THEREFORE, BACKTRACKING IN
THE CODE SPECIFIED BY THIS ADDRESS WILL EVENTUALLY RESULT IN AN
OPERAND CALL NEAR A "OL41", A MARK STACK COMMAND. DECIPHERING
OBJECT CODE THUS:

1 b L 2
001 100 100 010

DELETING THE TWO RIGHTMOST BITS WHICH SIGNIFY AN OPERAND CALL, WE
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READJUST INTO OCTADES GETTING:
oPDC 011 001 000 OR oPDC 310

THIS NUMBER(OCTAL 310) POINTS TO A PRT ENTRY WHICH CONTAINS A
CONSTANT, A VARIABLE, OR DESCRIPTOR SIGNIFYING A ROUTINE. WHAT IS
DESIRED IS THE OPDC WHICH IS IN A CELL PAST BUT CLOSEST TO THE MARK
STACK COMMAND. HAVING THAT, USE ITS STARTING ADDRESS TO COMPUTE THE
LOCATION OF EXECUTION AS IN THE ABOVE CASES.

A WAY TO CHECK THE ABOVE CALCULATIONS IS TO CONVERT THE C-REGISTER
ADDRESS TO DECIMAL AND SUBTRACT FROM IT THE BASE ADDRESS AT THE END
OF THE LISTING. THEN SUBTRACT FROM THAT RESULT, THE BASE ADDRESS OF
THE DIAGNOSED PROCEDURE. THE ANSWER SHOULD POINT TGO APPROXIMATELY
THE SAME LOCATION IN THE PROCEDURE AS THE ABOVE METHODS.

NON-MCP CODE.

GO TO THE APPROPRIATE "PRTROW" ENTRY FOR THE APPROPRIATE MIX. THIS
DESCRIPTOR POINTS TO THE PRT FOR THAT JOB. THEN GO TO THE C-FIELD
ADDRESS+4, THIS IS THE SEGMENT DICTIONARY ENTRY. THIS SEGMENT
DICTIONARY CONTAINS THE DESCRIPTORS THAT POINT TO THE AREAS QOCCUPIED
BY THE SEGMENTS, THEN YOU COMPARE THE ADDRESS IN THE C-REGISTER
AGAINST THE C-FIELDS OF THE DESCRIPTORS UNTIL YOU HAVE THE LARGEST
C-FIELD LESS THAN THE C-REGISTER SETTING. THE SEQUENTIAL NUMBER OF
THIS ENTRY FROM THE STARTING ADORESS TELLS WHICH SEGMENT THE C-
REGISTER WAS EXECUTING FROM., THEN SUBTRACTING THE ADDRESS IN THE C-
FIELD FROM THE C-REGISTER SETTING AND CONVERTING TO DECIMAL WILL
GIVE YOU THE POINT OF EXECUTION.

ANOTHER METHOD UTILIZING MEMORY LINKS IS DESCRIBED IN THE FOLLOWING
SECTION.

MEMORY LINK WORDS

MEMORY LINK WORDS ARE USED TO KEEP TRACK OF DATA AND PROGRAMS THAT
ARE ASSIGNED TO CORE MEMORY. THEY ARE VERY USEFUL IN DETERMINING
WHAT AN AREA IS WITH REFERENCE TO THE ADDRESSES GIVEN IN THE
ANALYSIS OF DUMPS, THERE IS AN ADEQUATE ILLUSTRATION OF THEM ON
PAGES 5-7 OF THE BURROUGHS B 5500 HANDBOOK. TO USE THEM, ONE MUST
FIND THE MEMORY LINK EITHER BY USING THE "MEMROW" CONSTRUCT OR BY
SCRUTINIZING THE AREA ARQOUND THE WORD FOR A MEMORY LINK, THE MEMORY
LINK THAT IS RELEVANT IS THE ONE THAT APPEARS IN A LOCATION CLOSEST
TO AND LESS THAN THAT OF THE ADDRESS BEING QUESTIONED. THIS ADDRESS
BEING QUESTIONED COULD COME FROM THE C-FIELD OF A RETURN CONTROL
WORD (RCW) OR THE C-REGISTER. THE MEMORY LINK PROVIDES INFORMATION
THAT TELLS YOU THE STATUS OF THE AREA, THE TYPE OF THE AREA, AND TO
WHOM THE AREA IS ASSIGNED, WHO IS USING THE AREA BY MIX INDEX. THE
WORD FOLLOWING THE MEMORY LINK, AS ILLUSTRATED IN THE HANDBOOK,
TELLS THE SIZE OF THE SEGMENT AND MORE INFORMATION AS TO WHO IS THE
OWNER OF THE SEGMENT, DEPENDING UPON ITS TYPE.

FOR EXAMPLE, AN ADDRESS IS OBTAINED FROM AN RCW, AFTER HAVING FOUND
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THE FIRST LINK THAT PRECEDES THE ADDRESS, THE MIX INDEX IS INSPECTED.
IF IT IS ZERO, THEN THE C-FIELD IN THE SECOND WORD IS THE PRT ENTRY
NUMBER FOR THIS AREA., IF IT IS NON-ZERO, THEN THE HANDBOOK DEFINES
THE REMAINING OPTIONS. IF [0:3] IS GREATER THAN ONE FOR THE FIRST
WORD, THEN THIS AREA IS AVAILABLE. THIS MEANS THAT THIS AREA HAS
BEEN DISCARDED AND IS NOT CONNECTED TO ANY JOB.

PRT CELL "MEMROW" IS A DESCRIPTOR THAT POINTS TOo AN ARRAY THAT
CONTAINS THE MEMORY LINKS FOR EACH JoB THAT HAS AN ENTRY IN THE
"PRT" ARRAY, MEMROW[O0]=0 SINCE CELL ZERO IS THE FIRST MEMORY LINK
FOR MIX=0.

MOST OF THE PREVIOUS INFORMATION ALLOWS ONE TO PINPOINT THE LOCATION
OF AN INSTRUCTION AND IN WHAT PROCEDURE IT EXISTS (SOURCE AND/OR
0BJECT). ANOTHER IMPORTANT POINT TO BE CONSIDERED IS THE SEQUENCE
OF CALLS THAT PRECEDED THE HANG AND THEIR PARAMETERS, THE MEANS FOR
TRACING THIS SEQUENCE OF CALLS IS THE STACK. THE S- AND F-REGISTERS
ARE THE POINTERS TO THE STACK OUT OF WHICH THE TSSMCP WAS EXECUTING
AT THE TIME OF THE HANG. THE S-REGISTER POINTS TO THE TOP OF THE
STACK AND THE F-REGISTER IS THE MOST RECENT RETURN CONTROL WORD
(RCW) OR MARK STACK CONTROL WORD (MSCW). A GOOD DESCRIPTION OF
THEIR USE IN RELATION TO ENTERING AND EXITING SUBROUTINES IS GIVEN
ON PAGE 5-10 OF THE B 5500 SYSTEMS REFERENCE MANUAL. A COUPLE OF
HELPFUL HINTS ARE:

IF THE USER PROGRAM IS EXECUTING AND THE TSSMCP COMES IN, THE MSCW
LOOKS LIKE:

6000001000000000

AN RCW BY ITS F-FIELD SETTING MAY BACK-LINK OUT OF THE STACK POINTED
TO BY THE S-REGISTER,

A STACK OF A JOB IS BOUND BY WORDS OF:

22222222 22222222 AT THE TOP AND
33333333 33333333 AT THE BOTTOM.



BED

THE BED ARRAY CONTAINS [INFORMATION ABOUT A J0OB THAT HAS BEEN
SUSPENDED UNTIL A CERTAIN CONDITION EXISTS, THIS ARRAY HAS ENTRIES
FOR EVERY JOB THAT HAS BEEN PUT TO SLEEP. BY LINKING FORWARD
THROUGH THE PRT CELL "BED" OR LINKING BACKWARD THROUGH PRT CELL
"BED1", THE WHOLE BED CAN BE ACCESSED. IF NOTHING IS ASLEEP OR,
EQUIVALENTLY, NOTHING IS IN THE BED, THE THE MCP BED ENTRY POINTS TO
ITSELF AND THE MCP BED1 ENTRY POINTS TO BED., FURTHER INFORMATION
THAT ACCOMﬁANIES BED ARRAY ENTRIES IS PROVIDED IN "THE BED: SLEEPING
AND WAKING".



FORK QUEUE

THE PRT CELL "FORKQUE" IS AN ARRAY DESCRIPTOR THAT CAN BE ADDRESSED
AS THE ARRAY "FORKQUE". THIS ARRAY IS A QUEUE OF REQUESTS TO RUN
INDEPENDENT PROCESSES. THIS QUEUE IS FILLED BY CALLING THE "FORK"
ROUTINE, IT CONTAINS THE PRT ADDRESS OF THE PROCEDURE FORK-ED,
FURTHER INFORMATION AND BREAKDOWN IS PROVIDED IN "THE FORK QUEUE:
ITS STRUCTURE AND OPERATION",



READY
THE PRT CELL "READY" GIVES THE STATUS OF THE HARDWARE UNITS WHICH

WERE INDICATED TO THE TSSMCP TO BE IN THE READY STATE. A BREAKDOWN
OF THIS WORD IS LOCATED IN THE B 5500 HANDBOOK.
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SAVERESULTS

IF  THE "SAVERESULTS" OPTION IS SET WHEN THE TSSMCP IS COMPILED, THE
FOLLOWING INFORMATION WILL BE STORED IN THE PRT ARRAY
"RESULTHOLDER" ¢

1) UNIT[30] WHENEVER AN INTERROGATE REQUEST INTERRUPT IS
RECEIVED BY THE TSSMCP.

2) THE 1/0 DESCRIPTOR FOR ALL DATACOM I/0-S.

3) THE RESULT DESCRIPTOR, STATABLE[ST], AND LINETABLE[ST]
WHENEVER A DATACOMM 1/0 COMPLETE OCCURﬁ.

THIS INFORMATION IS STORED CYCLICALLY WITH PRT CELL "LASTRESULT"
POINTING TO THE MOST RECENT ENTRY.

FOR EXAMPLE, CONSIDER THE ITEMS STORED WHEN A USER TYPES A LEFT-
ARROW (GROUP MARK) FROM A TELETYPE WITH NOTHING ELSE GOING ON:

1) UNIT[30] FROM THE INTERROGATE REQUEST.

2) 1/0 DESCRIPTOR FOR THE RESULTING INTERROGATE.

3) RESULT DESCRIPTOR FROM THE INTERROGATE.

L) STATABLE[ST].

5) LINETABLE[ST].

6) 1/0 DESCRIPTOR FOR THE READ.

7) RESULT DESCRIPTOR FOR THE READ.

8) STATABLE([ST].

9) LINETABLE([ST].

10) I/0 DESCRIPTOR FOR WRITING CARRIAGE-RETURN AND LINE-FEED.
11) RESULT DESCRIPTOR FOR THE WRITE.

12) STATABLE([ST].

13) LINETABLE[ST].

14) UNIT[30] DUE TO THE INTERROGATE REQUEST CAUSED BY THE
L;NE)GOING IDLE (1.E., THE DATA HAS BEEN SENT TO THE
USER).

15) 1/0 DESCRIPTOR FOR THE RESULTING INTERROGATE.

16) RESULT DESCRIPTOR FROM THE INTERROGATE.

17) STATABLE([ST].

18) LINETABLE[ST].

THUS, THIS ARRAY CAN BE USED TO PINPOINT EXACTLY WHAT WAS BEING DONE
ON THE DATACOM SUB-SYSTEM.

FINAL NOTE: THE LOCATION OF ANY PRT CELL WITHIN A PRT LISTING IS
DEPENDENT UPON THE OPTIONS USED IN THE COMPILATION OF THE TSSMCP,
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