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PREFACE

THIS MANUAL IS PROVIDED TO REDUCE THE AMOUNT CF TIME REQUIRED TO SOLVE
SYSTEM PROBLEMS. IT HAS PROVED 7O BE OF MUST BENEFIT WHEN USED IN

CONJUNCTION WITH A LISTING AND CROSS REFERENCE QF THE McP,

THIS DOCUMENT CONTAINS INFORMATION CONCERNING PRIMARY SYSTEM FUNCTIONSs
GENERAL SYSTEM OPERATIONs AND DETAIL INFORMATION CONCERNING THE MCP.
ALL INFORMATION IS IN A_PHABETIC SEQUENCE TO FACILLITATE REFERENCE.
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INTRODUCTION

THE MASTER (CONTROL PROGRAM (MCP) IS A MODULAR SUPERVISORY COMPUTEK
PROGRAM WHICH TAKES OVER REPETITIVE FUNCTICONS, SQME BEING LOGICALLY
COMPLEXs TO MAKE COMPUTER PROGRAMMERS AND QPERATORS MORE PRODUCTIVE ANU
EFFICIENT. THE MEP PRQOVIDES THE QVERALL CUCRDINATION AND CONTRUL
PRUCESSING THAT IS SO IMPORTANT TO TOTAL PRODUCTION THROUGH THE MAXIMUM
USE qgF ALL BS5500/B5700 CQoMpQNENTS, QPERATgR INTERVENTIQN IS NEARLY
ELIMINATED BECAUSE COMPLETE MANAGEMENT OF THE SYSTEM IS ASSUMED BY THE
MCPs» A COMPREMENSIVE OPERATING SYSTEM THAT PROVIDES SIMULTANEGUS INPUT/
QuTPyt (I/0) COPERATIONS AND MULTIPROCESSING, BY CONTROLLING THE
SEQUENCE OfF PROCESSING» INITIATING ALL I/0 OPERATIONS, AND PROVIDING
AUTOMATIC HANDLING PRQCEDURES TO MEET VIRTUALLY ALL PROCESSING
CONDITIONS, THE MCP CAN OBTAIN MAXIMUM USE OF THE SYSTEM COMPONENTS AT
ALL TIMES. SINCE SO MANY FUNCTIONS ARE PERFQRMED UNDER THIS CENTRALIZED
CONTROL» CMANGES IN SCHEDULEs SYSTEM CONFIGURATION, AND PROGRAM §IZES
CAN BE READILY ACCCMMODATED, THUS» GREATER UOVERALL PRODUCTION aAND
EFFICIENCY IS ACHIEVED

ALL VERSIONS (oF MCP HANDLE THE PRIMARY FUNCTIUNS OF CUNTROL PROGRAMY
LOADING» INTERRUPTS, 1/0 CONTROL» SELECTION AND INITIATION OF PROGRAM 1/
0» ERRQOR CONDITIONS» SYSTEM [ 0Gr STORAGE ALLOCATIEN» OVERLAY, AND
MULTIPROGRAMMING THE MCP Is COMPUSED OF TABLES (JeEs, ARRAYS) AND UF
PROCEDURES WITH AN QUTER BLgCK WHICH CoQRDINATES THEIR gPERATIQN.
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ABURYT TABLE

3

THE ABURT TABLE IS USED TO CREATE SYSTEM LUG ENTRIES FOR JOBS THaT

WERE RUNNING WHEN A SYSTEM HALT OGCCURRED. THE ABORT TABLE IS SIx

SEGMENTS LQONG AND IS LOCATEL BETWEEN THE END OF ESP DISK AND ThE
AVAILABLE DISK TABLE. THE ABQRT TABLE IS SIX SEGMENTS (180 WORDS)

LONG.

ON SHAREDISK SYSTEMS» EACH SYSTEM HAS ITS OwN ESP DISK AND ABORT
TABLEe THE AREA BETWEEN THE "KERNEL™ AND ThE AvalLaABLE DISK TABLE =

6 IS EVENLY DIVICED FOR EACH SYSTEM,

LOCATION OF ABORT TABLE ON NONeSHAREDSK SYSTEM
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LOCATION OF ABORT TABLE ON SHAREDISK SYSTEM (2 SYSTEMS)
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FORMAT?

FIRST 3 SEGMENTS!

WORD CONTENTS
0 XCLCCK

1 DATE

2 "ABORT"

NEXT THREE ENTRIES ARE REPEATED FOR EACH JOB IN THE MIX, ENTRIES
ARE ZEROED IF MIXx NUMBER NQT ASSIGNED,

RELATIVE LOCe CONTENTS

IXMX PROCESS TIME
IXMIX + 1 I=C TIME
IXMIX + 2 "ICLETIME™ (FRUM THE JAR)

SECOND 3 SEGMENTS?

RELATIVE LOCe CONTENTS

FE L L X K N J L E X R _J LE A ¥ L. X X N }

IxMIX + 90 FIRST NAME OF OBJECT PROGRAM
IxMIX + 91 SECOND NAME 0F OBJECT PROGRAM
IxMIX + 92 [1323]) START TIME
(24t24) POINTER TU CONTROL CARD IN "ESPDISK"
IxMIX + 180 USERCQDE
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ABORTFILE

LL AL Y X 3 ]

CONTAINS CURRENT RECORD NUMBER IN USE IN THE ABORT PORTION OF THE
REMOTE/LQG,

ABURTSPEC

USED By REMOTELOGGER AND INITIA_IZEDCFILE RQUTINES TO PRUCESS THE
REMOTE ABORT LOG,

ACTDATE

LA X ¥ ¥

CONTAINS THE CURRENT DATE IN THE FORM MMDDYY,

ACTUALIOERR

ACTUALIOQERR(UsR) 1S A PROCEDURE WHICH HANDLES I/0 ERRORS ON LOGICAL
UNIT "y"™ WHICH HAD A RESULT DESCRIPTOR "R"» AND CLEARS THEM»
TYPICALLY WITH A SPO MESSAGE.,

5
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ARRAY INFORMATION TABLE

L L N ) LR LA X X X X X ¥ X I LA X X % J

ONE »AIT» IS ASSQCIATED WITH EACH »A_GQL" PROGRAM THAT DECLARES ONE
OR MORE FILES OR ARRAYS.

WORD 0

POINTER C(IsEes INDEX) TO LAST

CURRENT AIT ENTRY

. 29 S8 S8 50 oo ae
e ®® o0 @° oe wn oo

I I I I T P Y Y T Y P Y Y P Y PRI R LY P Y P AL Y Y Y ¥ )

8 9 47

O ] % ve 00 0o 5% a0 es e

FIELD COCNTENTS DESCRIPTION

LY XL X X J [ R X X X X ¥ N J (X A X ¥ X XX X X ¥ ]

(0391 0
(191391 INTEGER INDEX TO LAST CURRENT "AIT"™ ENTRY.
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REMAINING WORDS

’.--‘.'-.“-Q-‘-.---"-.--.--..-‘-.-..."'-...---.-.-.

L ! ]
L
$ABSOLUTE PRT ADDRESS OF

H H
(S T T A H H
| JE N S R H H
Pt 1% 1 BLQCK 3 t i
(O A | t $ ARRAY DESCRIPTOR UR 3 0/1
t 1ttt COUNTER : ;
$ 1t : ' FILE DESCRIPTOR 3 !
(I A T | $ H H
| 2 SN S S | s H H
01 2 8 18 33 47
FIELD CONTENTS DESCRIPTIGN
[031) 0 FLAG BIT
(13121} 0s192 0 = ARRAY,
1 ®= RUN~TIME ERROR ENTRY
2 = FILE
3 s TASK ARRAY
{3351 Q=31 NUMBER OF DIMENSIQNS
(81101 0=1023 BLOCK COUNTER (IsEe» NESTING
DEPTH WHEN FILE QR ARRAY IS
DECLARED)
[18115) ACDRESS ABSQLUTE ADDRESS QF FILE OR
ARRAY DESCRIPTUR QR OF "RTE"™ CELL
CUNTAINING LABEL
[33115) 071 SAVE INDICATOR (1=SAVE) FUR ARRAYS
12022428516 FOR RTE ERRQR TYPE

1= INTEGER CGVERFLOW
2 EXPONENT OVERFLOwW
4= INVALID INDEX

8= DIVIDE BY ZERQ
16= FLAG BIT

ENTRIES ARE PLACED IN THE ™AJT"™ 8Y LEXICOGRAPHICAL OR BLOCK LEVEL
(ENTRY,(83101]), THE MCP PROCEDURE "ASR™ SCANS THWE "AIT"™ FROM THE
BACK TO0 THE FRCONT AND PROVIDES FOR THE RETURN OF SPACE FOR ARRAYS
AND FILES,
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ARRAY SPACE DECLARATICN

PNV WeTee BewnTeonecenw

THE FOLLOWING PARAMETERS ARE REQUIRED IN THE STACKS

1
2o

3,
4,
Se

6

MKSCHW,

DESCRIPTORS POINTING TO THE
ARRAY BEING DECLARED.

SIZES CF THE ARRAY DIMENSIONS,
NUMBER CF DIMENSIONS.

NUMBER OF DESCRIPTORS,

"TYPE" OF STORAGE,

ARRAY DESCRIPTORS FOR EACH

wlitH THESE PARAMETERS 1IN THE STACK AN OPERAND CALL ON THE BLOCK
INTRINSIC PROGRAM DESCRIPTOR WILL CAUSE THE ARRAY SPACE SETUP,

THE VALUES FOR "TYPE™ ARE DEFINED AS FOLLOWS?S

0
3

REGULAR ARRAY SPACE (QVERLAYABLE).

"SAVE"™ AND "OWN™ ARRAY SPACE,
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ATTACHED

DESCRIPTOR PBINTING TO ATTACHED ARRAY, WHICH CONTAINS INFOKMATION BY
MIX NUMBER CONCERNING WHICH B487 TU/BUFF=S ARE ASSQCIATED WITH JQBS.

E = 319 B8 3 3219
D = 1239 A 3 3919
C = 2119

AUXCODE

sRSnaew

DESCRIPTOR POINTING TO AUXCODE ARRAY USED TC KEEP TRACK OF HOW MUCH
AUXILIARY MEMORY IS IN USE RY MIX INDEX FOR CUDE SEGMENTS.

AUXDATA

LA AL X ¥ X

DESCRIPTOR POINTING TO AUXDATA ARRAY USED T(0 KEEP TRACK OF HOW MUCH
AUXILIARY MEMQORY IS IN USE BY MIX INDEX FOR CATA SEGMENTS,

9
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AUXILIARY MEMORY AND RESOURCE ALLOCATION

SRS g ® SPTOEEGN R SRR RSe® gpefaessees

ABSTRACT

A METHOD FQOR UTILIZING THE INHERENT ADVANTAGES OF AN AUXILIARY CORE
MEMORY STORAGE UNIT IS INTRODUCED AND DISCUSSED, AND DIFFERENCES
BRETWEEN THIS METHOD AND TRAVDITIONAL ALLOUCATION METHODS FOR DISK
STORAGE ARE ANALYZED. THIS DOCUMENT PRESENTS THE SYNTAX AND
SEMANTICS 0OF CERTAIN NEW CONSTRUCTS IN COBCL AND ALGOL WHICH PERMIT
THE PROGRAMMER TC ASSIST THE OPERATING SYSTEM N MANAGEMENT QOF MAIN
AND AUXILIARY MEMORY,

THIS DOQCUMENT IS EXPECTED TU SERVE AS A PROGRAMMING LANGUAGE
SPECIFICATION FOR APPLICATIONS PRUGRAMMERS» AND AS A SYSTEM DESIGN
SPECIFICATION AND REFERENCE DOCUMENT FOR SOFTWARE PERSONNEL INVOLVED
IN MAINTAINING CR MODIFYING THE BS500/B5700 MCPe FAMILIARITY WITH
FITHER CgoBghk QR ALGQL IS ASSUMED», aNDs FQR THE MCP REFERENCE
PORTION, A GOOD GENERAL UNDERSTANDING QF THE MCP FyUnCTIONS INVOLVED.

INTRODUCTION

THE BURRQUGHS BS5500/B85700 INFURMATION PROCESSING SYSTEM IS A DISKe
FILE ORIENTED VIRTUAL MEMORY COMPUTER SYSTEM UTILICING THE
TECHNIQUES OF MULTIPROGRAMMING» MULTIPROCESSING ANp RETENTRANT cODGt
S§TRUCTURES TO0 FACILITATE PARALLEL EXECyUTIUN OF PROCESSOR AND INPUT=™
OUTPUT FUNCTIONS, HOWEVER, IT BEGAN LIFE AS THE BURROUGHS g5000 * A
DRUM ORIENTED SYSTEMs Tg THIS PARENTAGE IT GwES THE TECHNIQUES UF
OVERLAY DRUM AND OISk ALLOCATION,

WHEN TME Dlsk=BASED OQPERATION SYSTEM FOR THE B5500 WAS RELEASED »
ALLOCATION OF (CVERLAY DRUM STORAGE WAS ACCUMP_ISHED IN EXACTLY THt
SAME MANNER AS ALLOCATIgN OF OVERLAY DISK. THE OPERATIVE
PHILOSOPHYs» HOWEVER» WAS THAT DRUMS WOULD NOT NORMALLY BE USED FUR
OVERLAY STORAGE, THREY WOULD CONTINUE TU CUNTAIN THE DRyuUM SYSTEM
SOFTWARE ANp BE USEp UNpER THE pRUM OPERATING SYSTEM ANp BE RETURNED
To BURROUGHS UPCQN SUCCESSFUL CUNVERSION OF ALL PROGRAMS TO THE OISk
ENVIRONMENT,

wWlTH THE DEVELCPMENT OF B6500 MEMORY AS AN AUXILIARY MEMORY STORE
FOR THE B5500 CAME THE REALIZATIGN THAT MQRE SOQPHISTICATED

ALLOCATION AND CEALLOCATION TECHNIQUES MUST BE DEVELOPED. THE
DISSIMILARITIES CF "CORE/DRUM™ AUXILIARY MEMURY AND DISK STURAGE AKL
LEGIONt CAPACITY, TRANSFER RATE AND LATENCY ARE SOME OF THESE. THE
HIGH COST=PER=BIT OF THE AyuxILIARY MEMORY NECESSITATED AN ATTEMPT 10
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UTILIZE IT AS MUCKH AS POSSIBLE.

THE DESIGN OF ©DIsk STORAGE ALLOCATION HAD AS ITS GOALS THE USE OF
MINIMAL CORE STCRAGE TO CONTROL THE MAXIMAL AMOUNT OF OVERLAY DISK»
AND THIS OBJECTIVE WAS ACHIEVEDs. HOWEVER, A TRADE=QFF OF SOME OTHER
DESIRABLE CHARACTERISTIC WAS INEVITABLEe. THE DECISION WAS MADE 14
BE RELATIVELY PROFLIGATE IN THE USE (OF QUANTITIES OF DISKs AND T4
AvOID GARBAGE COLLECTION ENTJRELYs IN THE INTERESTS OF SPEED AND
MINIMAL CORE REQUIREMENTS.

To EFFECTIVELY UTILIZE THE AUXILIARY MEMQRY STORAGE CURRENTLY
AVAILABLE, THE FOLLOWING DESIGN PARAMETERS WERE ESTABLISHED:

' THE ALLOCATION AND DEALLOCATION UF AUXILIARY MEMORY MUdT
BE ACCOMPLISHED WITHIN SgVgERE TIMg CONSTRAINTS TO TAKg
ADVANTAGE (OF THE INCREASED YRANSFER RATE AND NEGLIGIBLE
LATENGCY OF AUXILIARY MEMORY,

' THE ALLOCATION/RETURN ALGORITHMS MyST OPERATE IN VERY
SMALL INCREMENTS OF STORAGEs IN CRDER TO MAXIMIZE THE USE
OF THE AuxXILIARY MEMORY AS AN OVERLAY STOREs SUBJECT TUQ
THIS CCNSTRAINT THE AMOGUNT OF MAIN MEMORY USED MUST BE

MINIMIZED,

’ THE AUXI_ IARY MEMORY OVERLAY SYSTEM MUST OPERATE WITH AS
LITTLE OISRUPTIQON AS POSSIBLE TQ THE EXISTING ALGORITHMS
RESPONSIBLE FOR THE DISK QVERLAY SYSTEM,

A SYSTEM HAS BEEN DESIGNEp AND IMPLEMENTED WHICH SUCCESSFULLY MEETS
THESE CRITERIA. AUXILIARY MEMORY IS ALLOCATED FROM (AND RETURNED
T0) BIT TABLES IN MAIN MgMURY, THESE TABLES ARE ORGANIZED INTU
CORRESPONDING CQARSE AND FINE TABLES, SO THAT ALLOCATIUN OF AREAS
CAN BE SWIFTLY CARRIED QuUT FOR BOJH LARGE AND SMALL AREAS, AN
ADDITIONAL DESIGN CONSIDERATION WAS THE USE OF COUNTERS TO ENABLE
SWIFT DETERMINATICN OF WHETHER AN AREA OF SUFFICIENT SIZE EXISTED IN
THE APPROPRIATE TABLES WITHOUT PERFORMING AN ELABORATE AND

EXHAUSTIVE SEARCHe AS A RESULT OF THIS DECISI(QNs» THE "™SEARCH"™ TIME
1S MATERIALLY FREDUCED FOR ALL CASESs» AT THE ¢OST OF A VERY SLIGHT
INCREASE IN TIME IN THOSE CASES WHERE AN AREA IS ACTUALLY ALLOCATED.

THE AUXILIARY MEMORY IS ALLOCATED IN "CHUNKS" QF SIXTEEN WQRDY,
ELEVEN BITS ARE THEREFORE SUFFICIENT 7O CCONTAIN A REFERENCE TU THE
DESIRED MEMQORY ADDRESS (FROM O THRQUGH 32752); A SINGLE BIT IS
REQUIRED T0 SPECIFY WHICH AUXILIARY MEMORY UNIT IS TO BE USED» AND
THREE BITS MAY BE USED AS A FLAG TO INDICATE THAT THIS IS AN
AUXILIARY MEMBRY REFERENCE» RATHER THAN AN OVERLAY DISK REFERENCE.
THE RESULT OF THIS IS A DECREASE IN THE MAXIMUM AMOUNTY OF OVERLAY
STORAGE AVAILABLE FOR A JOB FRUM A THECRETICAL LIMIT OF 945,000
WORDS PER PROGRAM TO A THEURETICAL LIMIT OF 890,536 WORDS PEK
PROGRAMe WHILE IT IS THEORETICALLY POSSIBLE Tg WRITE A PROGHAM
WHICH WOULD RUN UNDER THE PREVIOUS SYSTEM AND FAIL UNDER THE CURRENT
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SYSTEM (FOR LACk OF QVER_AY SPACE), IMPROVEMENTS IN THE ALLOCATION
ALGORITHM INVOLVED REDUCE THIS POSSIBILITY TU SUCH AN EXTENT THAT IT
CAN BE IGNORED,
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GENERAL DIFFERENCES

*PPmeowe TEmPoeReTes

IN ORDER TO PROVIDE THE PROGRAMMER WITH THE ABILITY TO ASSIST IN
MANAGING MEMQORY AND QVERLAY STQRAGE» THE SYNTAX QF THE ALGOQOL» CgBOL»
AND XALGOL LANGUAGES HAgs BEEN EXTENDEDe 7ThC MAJOR FEATURES HAVE
BEEN ADDEDs "REAC=ONLY" ARRAYS AND THE ABILITY 70 ALLOW PROGRAM CUOULE
TO BE PLACED ON AUXILIARY MEMORYs A ®"READ=ONLY"™ ARRAY IS WRITTEN 10
OVERLAY STORAGE (AUXMEM (OR DOISK) TwE FIRST TIME IT IS OVERLAID,
SUBSEQUENT QVERLAYS USE THE INFORMATION WHICH WAS WRITTEN ON THt
FIRST OVERLAY, THUS SAVING THE TIME REQUIRED FOR THE WRITE.

PLEASE NOTE THAT THE "READQNLY"™ ARRAY FEATURE IS AVAILABLE FOR BOTH
AUXMEM AND NON=AUXMEM SYSTEMS,

TWO SPO ORTIONS HAVE BEEN CREATED WHICH FURTHER GOVERN AUXILIARY
MEMORY USAGE. IF THE QPTION "CEDEOLAY"™ IS SET wHEN A PROGRAM I8
INITIALIZING (GQING TO BOy)» ALL PROGRAM DESCRIPTORS WlLL BE MARKED
S0 THAT PRQOGRAM SEGMENTS WILL BE WRITTEN TC AUXMEM WHEN OUVERLAID IF
SPACE IS AVAILABLE. THE OPTION "DATAQLAY", IF SET WHEN A PROGRAM 1§
INITIALIZING? ALLCWS DATA TO BE QOVERLAID TQ AUXMEM,
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CUBQOL DIFFERENCES

[T L XYy 'y L 0 2 F X ¥ ¥¥ J

THE COBOL LANGUAGE HAS, IN ITS STANDARUJZED FORM» PROVIDED A
MECHANISM FQR THE PROGRAMMER Ty SPECIFY THE PRIQRITY QF SECTIUNS UF
HIS CODING IN THE PROCEDURE DIVISIONs THIS SYNTAX HAS NOT BEEN
MODIFIED» BUT A NEW SEMANTIC MEANING HAS BEEN GIVEN TO THE

CONSTRUCT S

<SECTION=NAME> SECTION 1.
(OR <SECTICN=NAME> SgcTION 0142,

THE NEW MEANING ATTACHED TO THIS CONSTRUCT (WMICH WAS FORMERLY
IGNORED BY THE COMPILER) 1S THAT A_L PARAGRAPHS WITHIN THIS SECTION
ARE TO BE MARKED S0 THAT tHEY WILL BE OVERLAID TO AUXILIARY MEMORY.
RATHER THAN DISKs, IF THIS 1S POSSIBLE AT THE TIME THEY ARt OVERLAID.,
IF NO AUXILIARY MEMQRY IS AVAILABLE, THE REGUEST MAY STILL BE FILLED
AT THE NEXT OVERLAY,

SINCE A PROGRAM SEGMENTs ONCE WRITTEN 70 AUXILIARY MEMORY, NORMALLY
REMAINS THERE UNTIL THE jyoB (OR J0BS IN THE CASE QF RE-ENTRANT J0BS)
USING IT IS FINISHED, A MECHANISM MUST BE SUPPLIED 7O ALLOwW THe
PROGRAMMER TQ RELEASE THQSE PRQGRAM SEGMENTS = AND DATA AREAS =
wHICH ARE NO LONGER REQUIRED QR DESIREC 70 BE RESIDENT ON AyxILIARY
MEMORY, THIS MgcHANISM IS IMPLEgMENTED THROUGH THE NEW VERBs FORGET.

THE SYNTAX OF THWE FORGET VgRB IS AS FOLLOWS:
<MEMORY MANAGEMENT SENTENCE> 31=FURGET <JCENTIFIER LIST>

<IDENTIFIER LIST> PI<IDENTIFIER>/<IDENTIFIER> (»)
<IDENTIFIER LIST>»
<IDENTIFIER> 185<DATA NAME>/<PROCEDURE NAME?> /

<SECTION NAME>

THE SEMANTICS CF THE FQRGET SENTENCE REQUIRE THAT CERTAIN
CONVENTIONS Bg OBSERVEDe PRIMARILY», THIS IS A RESTRICTION WHICH
ALLONS ONLY Oi=_EVEL DATA TO BE RETURNED, SINCE THE ACTION TAKEN 15
TO RETURN AN ENTIRE ARRAY ROW,

WHEN AN oi1-LEVEL DATA NAME IS THE 0BJECT OF A FORGET VERB, THE
MEMORY AREA (IF ANY) CURRENTLY ASSIGNED TG THE CORRESPONDING ARRAY
ROW IS RETURNEC,» AND ANY DISK OR AUXILIARY MEMORY STORAGE ASSIGNEL
AS AN OVERLAY AREA FOR THE ROW IS RETURNEQe THE DESCRIPTUR 1%
MARKED AS NOT PRESENT, NEVER ACCESSEDs NOTE THAT THIS IMPLIES THAT
ANY "VALUE IS"™ CLAUSE WHICH SET UP CONSTANT CONTENTS FOR THE ARRAY
IS NOT RE=EXECUTED» AND» AT NEXT ACCESS» EACH CHARACTER IN THE ARRAY
ROW WILL BE ZERD,

WHEN A PROCEDURE=~NAME Is THk OBJECT OF A FORGET VERBs THE COUE
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SEGMENT ASSOCIATED wITH THAT PROCEDURE IS OVERLAID» AND ANY
AUXILIARY MEMORY ASSOCIATED WITH THIS CODE SEGMENT IS RETURNED. THE
SEGMENT DICTIONARY IS LEFT MARKED SQ THAT IF THE CODE SEGMENT IS
SUBSEQUENTLY MADE PRESENT AND OVERLAID |T WILL ONCE AGAIN Bt
OVERLAID TO AUXILIARY MEMORY.
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ALGOL DIFFERENCES

PRteg SeawEsesens®

IN ORDER 10 PROVIDE THE AL GOL PROGRAMMER WITH THE ABILITY TO ASSIST
IN MANAGING MEMCRY AND OVERLAY STORAGE» A FEW ADDITIQONAL STATEMENTS
AND A NEW DECLARATION HaVvE BEEN ADDED 10 BURROUGHS EXTENDED ALGUL
FOQR THE B5500C,

THE ADDITIONAL DOECLARATION NOW ALLOWED IS THE "SAVE™ PROCEDUREL
DECLARATION, THIS IS ACCOMPLISHED BY PREFIXING THE RESERVED WURD
wgAVE™ TO A PROCEDURE (OR FUNCTION) DECLARATION, CORRESPONDENCE UF
DECLARATIONS IS CMECKED BETWEEN FORWARD AND ACTUAL DECLARATIONSS 1T
1s THE RESPONSIBILITY OF THE PROGRAMMER T0 ENSURE THAT FORWARD
DECLARATIONS REFLECT THE STATUS OF THE ACTUAL DECLARATION, (A
SYNTAX ERROR WILL BE PROODUCED ON A MISMATCH UF THIS NATUREs HOWEVER),
THE SEMANTICS OF ALGOL "SAVE"™ PROCEDURES IS THg SAME AS THAT OF
coBOL O1~PRIORITY SECTIONSS THE SEGMENT DICTIONARY ENTRY FOR THE
cODE SEGMENT (OR SEGMENTS» DEPENDING UPON BLUCK STRUCTURE) IS MARKED
To INDICATE THAT, THE FIRST TYIME IT 1S QVERLAIDs, IT SHQuULD BE
WRITTEN OUT TO AUXJLJARY MEMORY» AND THAT SUBSEQUENT PRESENCE=B]T
ACTION WIpLL CAUSE IT To BE READ IN FROM AUXILIARY MEMORY RATHER THAN
FROM DISK,

10 ALLOW THE PROGRAMMER THE ABILITY 70 RETURN AyxILIARY MEMURY
OVERLAY STORAGE WHICH IS NO LUNGER REQUIREDs THE RELEASE STATEMENT
HAS BEEN EXPANDEC tO INCLUDE THE FOLLOWING NEw SYNTAXS

<MEMORY MANAGEMENT SENTENCE> $3sRELEASEC(<MEMORY ELEMENT>)

<MEMQORY ELEMENT> 11s<ARRAY RQOW BESIGNATQR>/
SPROCEDURE DESIGNATQR>/ <FUNCTIQON
CESIGNATQHR>

FOR EITHER AN ARRAY ROW OR A CODE SEGMENT» THE ACTIONS TAKEN ARE AS
FOLLOWS® ANY MEMCRY IN USE FOR THE DATA OR CcUDE SEGMENT IS RETURNED»
ANY AyxILIARY MEMORY IN ySE FOR THE ©DATA QR CODE SEGMENT 19
RETURNED, AND, N THE CASE OF DATA» ANY QVERLAY DIsSK IN USE FOR ThHE
ARRAY ROW IS RETURNED. FOR DATA, THE DESCRIPTOR IS MARKED AS
ABSENT» NEVER ACCESSEDs TtHIS WILL CAUSE A NEW ROW OF THE SAME SICE
To BE ALLOCATED AND ZERQED QUT SHQULD THIS AKRAY ROwW SUBSEQUENTLY Bt
REFERENCED FOR PROGRAM SEGMENTSs THE SEGMENT DICTIONARY IS LEFT
MARKED SO THAT» IF THE SEGMENT IS LATER MADE PRESENT AND THEN
OVERLAID, AN ATTEMPT WIL_ BE MADE 71O ALLOCATE AUXILIARY MEMORY FUK
ITS STORAGE,

AN ADDITIONAL FACILITY HAS BEEN PROVIDED IN ALGOL TOU ALLOW THE
PROGRAMMER TO UTILIZE DYNAMIC READ=QONLY ARRAYSas THE TERM "DYNAMIC
READ*ONLY ARRAY®" SEEMS TO BE IN CONFLICT WITH ITSELF?® THE MEANING 1o
THAT AN ARRAY CAN BE MApDE READ=ONLYs AND LATER ALTERED (WHICH» OF
COURSE, DESTROYS ITS READ=ONLY NATURE) THROUGH PROGRAM CONTROL.
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A NEW STATEMENT, THE UNLOCK STATEMENT» AND A MCDIFICATION OF AN
EXISTING STATEMENT, THE LOCK STATEMENT, HAVE BEEN AQDED TO BURRQUGHS
EXTENDED ALGOL. THE SYNTAX OF THESE STATEMENTS IS AS FOLLOWSS

<READ=ONLY CONTROL STATEMENT> 133 0CK(<ARRAY ROwW
DESIGNATQOR>») 7/ UNLOCK(<ARRAY R{W
DESIGNATQR>)

THE SEMANTICS OF THESE STATEMENTS CONTROL THE MCP ACTION 7O BE TAKEN
UPON OVERLAY OF THE DESIGNATED ARRAY RCOW, WHWEN AN ARRAY ROW IS
LOCKED, THE DESCRIPTOR IS MARKED TQ INDICATE THAT IT HAS BEEN MADE
READ=ONLY BY ThHE PROGRAMMERs WHEN THE ARRAY ROW IS NEXT OVERLAID,
NORMAL OVERLAY ACTION OCCURS AND THE DESCRIPTQR IS MARKED TQ
INDICATE THAT THE DISK CONTAINS A VALID COPY OF THIS READ=ONLY DATA.
ON SUBSEQUENT OCVERLAY OF THE ARRAY ROWs THE DATA IS NOT WRITTEN TU
DIsKs AS A VALID COPY ALREADY EXISTS THERE, NOTE THAT IT 1%
SPECIFICALLY PRCHIBITED TO CHANGE AN ELEMENT GF A READ=ONLY ARRAY,
ERRATIC RESULTS MAY BE PREDICTED FROM THE VIQLATION OF THIS
PROWIBITION, IN ORDER TO CHANGE TME CONTENTS OF A READ=ONLY ARRAY,
THE PROGRANMER MUST EXPLICITLY UNLOCK THE DESIRED ROW BEFORE
CHANGING ITse IF DESIRED» THE ROW MAY THEN AGAIN BY LOCKEDU.



. . PAGE 18
= AUXILIARY MEMORY ANU RESOURCE ALLOCATION =

MCP REFERENCE DOCUMENT

"Ne® guewsTosee SaSmeoaes

NARRATIVE DESCRIPTION

PESaegeew® P eTenes

THE MCP ALLOCATES AuUXILIARY MEMURY FROM COARSE AND FINE "BIT TABLES"™.
ONE SUCH TABLE IS CONSTRUCTED FOR EACKH AVAILABLE AUXILIARY MEMORY
UNIT AT HALT/LCAD TIME. IF AN AyUXILIARY MEMORY yUNIT 1S PLACED ON=
LINE AFTER THE SYSTEM HaS gEEN HALT/LOADED» 1T WILL BECOME aAValLaBLE
FOR ySE AFTER ALL JOBS IN THE MIx GO TQ END OF J0B, THE BIT TABLES
ARE INDEXED TMROUGH THE MCP ARRAY» CTABLE([*]s TwIS TABLE CONTAINS
DESCRIPTORS POINTING TQO THE ACTUAL COARSE AND FINE TABLES

A CTABLE ENTRY IS EITHER O (IF THE APPRCOPRIATE AUXI_I1ARY MEMORY UNIT
1S NOT AVAILABLE), OR IS A DESCRIPTOR POINTING 7O THE CUARSE TABLE
OR FINE TABLE FOR THAT UNIT,

THE STRUCTURE CF WORDS IN THE FINE TABLES AND CCARSE TABLES IS ThE
SAMEs THIS STRUCTURE IS#

BITS CONTENTS
013 o

316 LONG RUN COUNT |

917 BIT VECTOR OVERLAP FROM PREVIOUS WORD
16132 BIT VECTOR FOR THIS WORD

THE LONG RUN COUNT IS THE COUNT OF THE NUMBER OF CONTIGUOUS "ONE"
BITS IN THE [913¢) FIEED OF THIS WORDe THIS RUN COUNT IS SUBJECT TG
A MAXIMUM QF EIGHT» SINCE THIS IS THE MAXIMUM LENGTH OF INTEREST T(
THE ALLOCATION ALGORITHMS, THIS RUN LENGTH IS DETERMINED EACH TIME
AUXILIARY MEMORY STORAGE IS ALLUCATED FROM CK RETURNED TO THIS WOKD,

THE [917) FIELD IS USED TO CONTAIN INFORMATIGN FROM THE (4117] FILELD
oF THE PRECEDING WORDe SINCE NO PART OF THE ALLQCATION ALGORITHM
EVER SEARCHES FCR MORE yHAN EJGHT CONTIGUOUS BITss THIS SEVEN=B]T
OVERLAP IS SUFEICIENT TgQ ALLOW ALL SEARCHES T0 BE MADE UPON A SINGLE
WORD» WITHOUY CONSIDERATIONS OF WORD BOUNDARIES,

THE DISTINCYION BETWEEN FINE SEARCH AND COARSE SEARCH IS MADE PURELY
ON THE BASIS OF SIZge IF THE SIZE OF THE AREA REQUIRED IS LESS THaN
128 WORDS» A FINE SEARCH 1S MADEs IF IT 15 128 WORDS OR MORE, A
COARSE SEARCH IS MApE, COARSE SEARCHES ARE MADE FROM THE "FRONT™ UF
THE TABLE C(UNIT A PRECEDING UNIT B), AND FINE SEARCHES ARE MADE FRUM
THE "BACK"™ O0OF THE TABLE. THIS IS A MINIMAL SORT OF INSURANCE
AGAINST CHECKERBGCARDING,

EACH CODE SEGMENT OR DATA SEGMENT OVERLAID 7O AUXILIARY MEMORY IS
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PROCEDED BY A ONE="WORD IDENTIFICATION», COMMONLY TERMED A "LINK"»
SINCE IT IS CCNSTRUGTED IN THE SECONDARY MEMORY LINK UF THE CORE
AREA INVOLVEDs THE FORMAT OF TRESE LINKS IS AS FOLLONWS?

BITS MEANING
111 $ 1, CODE SEGMENT
3 0, DATA SEGMENT
3145 CISK ADDRESS (FOR CODE SEGMENTS ONLY)
18115 SIZg OF AREA C(IN WORDS)
33115 MIX INDEX OF MOQTHER JwOB

THESE DATA ARE USED IN THE "CASUALTY RECQVERY"™ PROCESS DETAILEQ
BELOW, AND TO RESTORE THE PROPER DISK ADDRESS WHEN A CODE SEGMENT IS
RELEASED FROM AUXILIARY MEMORY,

THE NORMAL DIskeBASED OyERLAY SYSTEM ALLOCATES A LARGE AMOUNT OF
CONTIGUOUS DISK (152,000 WORDS) TEO A PROGRAM aS REQUIRED» AND THEN
SUB=ALLOCATES SECTIONS OF THIS AREA TO MEET INDIVIDUAL REQUESTY
ONE OF THE NOTABLE ADVANTAGES OF THIS TECHNIQUE IS THAT NO "GARBAGE
COLLECTION™ IS REQUIRED, AT END OF JOB, ALL OF THIS DISK CAN BE
RETURNED TO THE AVAILABLE DISK TABLES FROM THE MEMORY=RESIDENT ARRAY
OF ADDRESSES ASSOCIATED WITH THE TERMINATING J0Be SINCE AUXILIARY
MEMORY IS ASSIGNED IN VERY SMALL CHUNKS (AS SMALL AS 16 WORDS AT A
TIME)» A GARBAGE COLLECTION MECHANISM IS NECESSARY TQ RETURN THQSE
AUXILIARY MEMORY SEGMENTS WHICH ARE IN USE AT END OF JOBe MOST
NORMAL DATA SEGMENTS WILL HAVE BEEN THROUGH THE BLOCK EXIT (ASR)
MECHANISM, BUT DATA (sucH AS FORMATS) WmHICH LEAVE ENTRIES IN THE
SEGMENT DICTIONARY, AND gLOBAL ARRAYS SUCKH AS THE AIT AND OAT WILL
NOT HAVE BEEN RELEASED, "COM5" TAKES CARE QOF THIS ACTION. IF,
HOWEVER, ADDITIONAL AUxILIARY MEMORY IS FOUND TO BE ASSIGNED 71O THE
JOBs A ROUTINE CALLED "AyuxILIARYMEMQRYCASUALTYRECQVERY"™ IS INVOKED
70 RECOVER THE AUXILIARY MEMORY, THIS 1S ACCOMPLISHED THROUGH
COMPLEMENTING THE AVAILABLE AUXILIARY MEMORY TABLE (THUS CREATING AN
"IN=USE" TABLE) AND, USING THE LINK WCRDS, READING THROUGH ThE
AUXILIARY MEMORY AND RETURNING DATA AREAS ASSIGNED TO THE
APPROPRIATE JOB,
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TECHNICAL INFORMATION

LAY YT Y X A Y E X Y X8 N X}

THE ALLOCATION AND RETURN OF AUXILIARY MEMORY IS EFFECTED THRQUGH
SIX NEW MCP ROUTINES» AND THRQUGH MINOR AND MAJOR REVISIUNS OF PREe
EXISTING RQOUTINES THE DESIGN AND CODING OF THESE ROUTINES 1S
DISCUSSED IN DETAIL IN THIS SECTION, IT SHOULD gE BURNE IN MINDe
HOWEVER, THAT IN THE LAST RESORT THE BEST AND MOST COMPLETE
REFERENCE DOCUMENT 1S STILL THE McP LISTING ITSELF.

»FILLORKILL"™ IS A "SAVE® PROCEDURE WHICH IS ANCILLARY TO THE
ALLOCATION AND DEALLLOCATION ROUTINES, ITS PRIMARY FUNCTION IS TG
PERFORM THE BITeTWIDDLING NECESSARY TO REMOVE SPACE FROM (OR RETURN
SPACE TO) A TABLE. THE STRUCTURE OF COARSE TABLE AND FINE TABLE
ENTRIES IS EXACTLY THE SAMEZ THUS "FILLORKILL"™ IS USED TO HANDLE
THEM BOTH, ITS FARAMETERS ARE?

1) THE pDESCRIPTOR FUR THE ARRAY TO BE MANIPULATED»

2) TKE STARTING BIT INDEX,

3) THE SIZE QF AREA (IN NUMBER QF BITS), AND

4) A CQODE To SPECIFY WHETHER THIS AREA IS TQ BE
ALLOCATED OR RETURNED,

THE MECHANISM USEC IS TO CALCULATE STARTING AND ENDING WORD INDICES.
AND BIT INDICES WITHIN THESE WORpS, FROM THE gIT INDEX AND Sl4E
PARAMETERS AN INITIAL MASK ls CREATED AND» WHILE THE wURD INDICES
ARE UNEQUALs SUBRQUTINE "WHATEVERTURNSYOUUN"™ S CALLED, THIS
SUBROUTINE PERFQRMS THE APPROPRIATE MASKING COPERATIQN ON THE CURRENT
WORD» COMPUTES THE NEW MAXIMUM RUN LENGTH AND STORES THE RESULT AWAY,
IT THEN INCREMENTS THE WORD INDEX INTQ THE ARRAY» AND CONSTRUCTS THE
MASK FQR THE NEXT WORDe THIS NEXT MASK IS COMPOSED OF THE [4la7)
FIELD OF THE CURRENT MASK DIALED INTO THE (937] FIELD OF THE NEw
MASKs WHICH ALSC HAS THE BITS IN THE (16:32) FIELD ALL SET TO ONE.
THIS PROVIpDES FOR THE PROPER MARKING OF THE "OVERLAP"™ AREA IN THE
SUCCEEDING wORDe WHEN THE CURRENT wORD INDEX IS EQUAL TO THE ENDING
WORD INDEX = WHICH MAY, OF COURSE» OCCUR IMMECIATELY = THE MASK 5
MODIFIED SO THAT QONLY THQOSE BITS AFFECTED IN THE FINAL WORD WILL BE
MODIFIED., THE SUBROUTINE IS AGAIN CALLED, AND» IF THIS LAST ENTKY
WILL MQDIFY THE "QVERLAP" pgRTIUN OF THE FOLLQOWING WQRD» THE MASK IS§
ADJUSTED ([16332) FIELD SET TO ZERO)» AND THE SUBROUTINE CALLED A
FINAL TIME, "FILLORKILL" EXITS» HAVING RETURNED UR ALLOCATED THE
REQUIRED AREA ANC UPDATING THE RUN COUNTS OF EACH AFFECTED WORDe

naAUXT L IARYSPACE" IS A SAVE INTEGER PROCEDURE WHICH SEARCHES THE FINE
AND COARSE TABLES TO ALLOCATE AuUxILIARY MEMQRYs THE SEARCHES, ANU
THE SUBSEQUENT ALLOCATION PRUCESS, ARE CARRIED OQUT BY ThE

SUBROUTINES "FINESEARCH” AND "CUARSESEARCH"., THE A{GORITHMS USED BY
THESE SUBROUTINES ARE STRONGLY RELATEDs CIFFERING PRIMARILY IN THE
DIRECTION IN WRICH THE SFEARCH TAKES PLACE. "AUXILIARYSPACE"™ HAS A
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SINGLE PARAMETER, "SIZE", WHICH IS THE LENGTH CIN WQORDS) OF THE DATA
OR CODE SEGMENT FOR WHICH AUXILIARY MEMQRY IS TO BE ALLOCATED.
"AUXILIARYSPACE"™ CONVERTS THIS TO THE NUMBER (OF 16~WORD CHUNKS
REQUIRED, AND CALLS THE SUBROUTINE "SEARCH", WHICH CALLS THt
APPROPRIATE SEARCH ROUTINE? "COARSESEARCK™ 710 FIND EIGHT OR MURt
CHUNKS (128 WORDS OR MORE), OR "FINESEARCH"™ FQR SEVEN OR LESS CHUNKS,

"FINESEARCH", AS PREVIOUSLY NOTED» SEARCMES THE GIVEN FINE TABLE
FROM BAGK TO FRONT, STARTING WITH wORD 63 QF THE TABLE» IT COMPARES
THE PARAMETER "SIZgm (WHICH IS NOW IN TERMS COF 16=WORD CHUNKS) WITH
THE (3163 FIELD OF THE TABLE ENTRYs (NOTE THAT THE MAXIMUM VALUE UF
"SIZE™ IS SEVENs QTHERWISE WE WQULD BE IN "COARSESEARCH"™), WHEN A
WORD IS FOUND WHOSE "LONG RyUN" FIELD IS GREATER THAN UR EQUAL TU¢
"SIZE"s THE ROUTINE ESTABLISHES WHERE WITHIN THE WORD THE RIGHTMOST
SUCH RUN EXISTSe TO DO THIS» A MASK 1S CCONSTRUCTED» CONSISTING UF
ONg BIT IN THE (48+SIZp31SI2g] FIglD OF THWE MASK WORD, THE
SUBROUTINE ENTERS A LOOP WHICH "AND=S ® THIS MASK AND THE FINE TABLE
ENTRY AND COMPARES THE RESULT TO THE MASKe WHEN THE RESULT 1S EQUAL
To THE MASK» THE APPRQPRIATE WITS HAVE BEEN FQUNDs UNTIL THE LOWN=
ORDER MATCH IS FQUND» THE MASK 1S SLID ONE BIT TO THE LEFT BY ADDING
1T TO ITSgLF., NOTE THAT THIS TECHNIQUE IS USEFUL ONLY IF THE WORD
BEING TESTED HAS SIGNIFICANT BITS ONLY IN THE MANTISSA PORTIONs AS
ALL COARSE TABLE AND FINE TABLE ENTRIES DOy IT IS ALSO IMPORTANT 10
POINT OUT THAT, IF THE "LONG RUN" COUNT IS NOQT ACCURATE, THE SYSTEM
COULD LOOP INDEFINITELY=~THE SEARCH AT THIS POINT 1S GEARED TO A
DETERMINATION OF WHERE THE DESIRED RUN IS» NOT TO DETERMINING
WHETHER IT EXISTS,

ASSUMING THAT ALL IS WELL WITH THE WORLD (CR AT LEAST WITH THE FINE
TABLE)» THE DESIRED NUMBER OF BITS ARE ALLOCATED FROM THE FINE TABLE
BY A CALL UPON "FILLORKILL"s THE NECESSARY INDICES ARE DEVELOPED
FROM THE WORD INDEX INTO THE FINE TABLE AND THE COUNT OF THE NUMBER
OF SHIFTS OF THE MASKe A CHECK IS MADE TQ DETERMINE WHETHER THE
FINE BITS ALLOCATED ARE ENCOMPASSED BY ONE OR BY TWO CUARSE BITS»
AND THE COARSE TABLE BIT(S) MODIFIED BY ANGTHER CALL ON "FILLORKILL™.
IT IS IMPORTANT TQO NOTE THAT THIS ALLOCATION FROM THE CUARSE TABLE
MAY BE REDUNDANT == THE RELEVANT BIT OR BITS MAY WAVE ALREADY BEEN
ALLLOCATEDS IT IS FASTER TO PERFORM THIS REDUNDANT ALLOCATION THAN
TO SPECIFICALLY GUARD AGAINST IT, THE SUBROUTINE STORES ITS RESULT
IN "CFRONT" (A PSEUDONYM FOR "AUXILIARYSPACE"™ ITSELF) AND EXITS,

"COARSESEARCH"™ USES AN ALGORITHM STRONGLY RELATED TO THAT USED IN
"FINESEARCH™, THE MAJOR DIFFERENCE ]S THAT COARSESEARCH SEARCHES
FROM FRONT TO BACK AND LEFT TO RIGHT AND THAT, WHILE THE FINE SEARCH
MAY ALLOCATE BLINDLY FROM THE COARSE TABLE, "CCOARSESEARCH™ USES THE
FINE TABLE AS A TOOL To ALLUCATE AS FEW COARSE BITS AS POSSIBLE,
"COARSESEARCH" USES THE LOCAL VARIABLE "CBITS"™ (COARSE BITS) IN THt
SAME MANNER AS "FINESEARCH" USES "SIZE"e. STARTING FROM THE ZEROQ=TH
WORD OF THE COARSE TABLE, IT COMPARES CBITS TQ THE "_ONG RUN™ (L33
6)) FIELD OF EACH ENTRY, NHEN ONE IS FOUND WHOSE LONG RUN IS
GREATER THAN OR EQUAL Tg THIS SIZE THE SUBRQUTINE CONSTRUCTS A MASK»
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CONSISTING OF ONES IN THE [93SILE] FIELD» WITH WHICH IT SUCCESSIVELY
TESTS FIELDS OF THE COARSE TABLE ENTRY IN THE SAME MANNER AS
"FINESEARCH"™e IN THE CASE OF NO MATCHs» HOWEVERs THE MASK IS SHIFTED
RIGHT (RATHER THAN LEFT) THMROUGH USE GF A FIELD ISOLATE.

wHEN THE DESIRED NUMBER OF CQOARSE BITS ARE FUUND» SEVEN OF THE EIGHT
FINE BITS CORRESPONDING TO THE COARSE BJT WWICH IMMEDIATELY PRECEDES
THE SELECTED RUN ARE EXAMINEDe BECAUSE OF THE OVERLAP ACR(QSS WORDS
AND THE FACT THAT WE HAVE SEARCKHED FROM LEFT=TO=RIGHT WITHIN THE
CHOSEN WOQRD» WE KNOW THAT THE PRECEDING BIT IN THE CQARSE TABLE 1S
OFF» AND CONSEGUENTLYs THAT AT LEAST ONE OF THE EIGHT FINE BITS
CORRESPONDING TC THIS COARSE BIT MUST BE QFFs WE USE THIS FACT TU
TRY T0 SLIDE THE ALLOCATION OF THIS (RELATIVELY LARGE) AREA TU THE
FRONT OF THE AUXILIARY MEMORY AS MUCH AS POSSIBLEe. IT IS ALYG
POSSIBLE TQ "SAVE"™ A CQARSE BIT BY THWIS SLIDING OF THE AREA» IF
THERE ARE SUFFICIENT CONTIGUOUS AVAILABLE FINE BITS, ONCE THIS HAS
REEN DETERMINED» THE COARSE AND FINE BITS INVOLVED ARE ALLOCATED
THROUGH SUCCESSIVE CAELS ON "FILLORKILL", THE PSEUDO=ADDRESS OF THE
ALLQCATED AREA IS LEFT IN “CFRONT"™s AND THE SUBRQUTINE EXITS,

YOU MAY NOTICE THAT NO MENTION HAS BEEN MADE OF THE ACTION TAKEN
WHEN NO WERD IN THE APPROPRIAYE BIly TABLE FITS THE CRITERIA
REQUIRED== THAT 1S» WHEN SUFFICJENT SPACE DOES NOT EXIST ON ThE
PARTICULAR AUXILIARY MEMQRY UNIT. IN SUCHR A CASE, THE CALLEC
SUBROUTINE MERELY ExITS WITHOUT CHANGING THE VALUE OF "CFRONT".

THE DRIVER SUBROUTINE, "SEARCH"™, ySEs A LOCAL VARIABLE, "INDEX"» T0
SET UP LOCAL ARRAYS TO POINT TU THE CORRECT FINE AND CUARSE TABLES,
1T IS ALSO USED 70 DETERMINE WHETHER THE DESIGNATED AUXILIARY MEMORY
UNIT 1S AVAILABLE FOR USEse IF NOT» IT EXITS WITHOUT FURTHER ACTION,
IF THE UNIT DESIGNATED 8Y "INDEx®™ IS AVAILABLE FOR USE, "SEARCH®
CALLS "FINESEARCH"™ QR "COARSESEARCH"™ AND EXITS,

THE BODY OF mAyuxILIARYSPACE™ MERELY DETERMINES THE NUMBER OF BITS 1@
RE FQUND2 WHICK OoF THE TWQ CQOARSE QR FINE TABLES IS Ty BE SEARCHED
FIRST, AND CALLS "SEARCH™. IF» WHEN IT RETURNS» "CFRONT®™ I3
NEGATIVE» NO SPacE HaAS BEEN ALLOCATED. IT THEN cALLS "SEARCH"
AGAIN, 7TO CHECK THE OTWER PAIR (OF TABLESe. IFs AT THIS POINT,
"oFRONT®™ 1S STILL NEGATIVE, THE DESIRED SPACE ¢OULpD NOT BE ALLOCATED
AND A VALUE OF Z2ERQ IS RETURNED TOQ THE QUTSIDE WQRLDs IF SPACE WAS
ALLOCATED, THE 33131 FIELD OF THE PSEUDG=ADODRESS IS SET TO 7 (TG
INDICATE THAT THIS IS AN AUXILIARY MEMQRY ADDRESS) AND THE ([34131)
BIT Is SET TO0 INDICATE WHICH AUXILIARY MEMQRY UNIT IS INVOLVED.
THIS VALUE» A PpPSEUDQ~ADDRESS WHICH CAN BE INTERPRETED BY
"ACTUALUVERLAYADDRESS"» Is THEN HRETURNED AS THE RESULT OF Tht
FUNCTION,

"FORGETAUXILIARYSPACE" 1S A SAVE PROCEDURE WHICH RETURNS AUXILIARY
MEMORY SPACE Tg THE BIT TABLES. 1ITS TwQ PAKAMETERS ARE "SIZE®, Tht
SIZE (IN WORDS) OF THE AREA TU BE RETURNEC» AND "_OC™s THE PSEUDO=
ADDRESS USED TC ACCESS THE AREA. THE PRCCEDURE PERFORMS THE SAME
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TRANSFORMATION ALGQRITHM QF SILE AS DOES "AUXILIARYSPACE"™» THAT I93»
(CSIZE ¢ 1) + 15) DIV 16» WHICH SIMPLIFIES TU S$I1ZE.[3880])+1,

THE FIRST ACTION OF THE PROCEDURE IS TO CALL "FILLORKILL"™ TO RETURN
THE NECESSARY BITS TO THE FINE TABLE. IN THE COUKSE OF THIS
PROCEDURE CALL», THE (OCAL VARIABLES "FINETABLE"™ AND "TABLE" ARE
INITIALIZED AND THE PARAMETERSs "L OC™ AND "SIZE", ARE MODIFIED. THE
PROCEDURE THEN ESTABLISHES THE FIRST AND LAST CQARSE BIT INDICES
CORRESPONDING TC THE RETURNED FINE BITS» AND CALLS SUBROUTING
"NOTALLTHERE™ TC DETERMINE WHETHER THESE "BOUNDARY" COUARSE BITS
SHOULD BE TURNED ONs IF, AT THE END OF THESE CHECKSs AT LEAST ONE
COARSE BIT IS 710 BE RETURNED TO THE TaABLE» "FILLORKILL"™ IS AGAIN
CALLED TO RETURN 1IT,

wAUXILIARYMEMORYCASUALTYRECOVERY", DISCUSSED PREVIOQUSLY 1IN THE
NARRATIVE SECTION, IS A PROCEDURE WHICH IS CALLED T(Q "GARBAGE
COLLECT" THE AUXILIARY MEMQRY SYSTEM IF A JOB IS ABNORMALLY
TERMINATED, SINCE THE RELEVANT ODATA DESCRIPTORS WHICH CONTAIN
REFERENCES TO AUXILIARY MEMORY MaY NOT EXIST C(IN THE CASE OF DUPE
VECTORS FORGOTTEN BY "TERMINALMESSAGE") QR MAY BE DIFFICULT 71O FIND
(IN THE STACK COR PRT)» THE PROCEDURE USES THE cOMPLEMENT OF THE
AVAILABLE AUXILIARY MEMORY BIT TABLES TQ DETERMINE IN®USE AREAS,
THE LINK WORD FOR A GIVEN IN®YSE AREA IS READ INTO MEMORY, AND» IF
IT REPRESENTS DATA STORAGE FQR THE TERMINATED JoB» 1S RETURNED Tg
THE AVAILABLE TABLE, IN ANY EVENTs THE SIZE OF THE LINK WORD Is
”§E°A§SAIN°Ex PAST THAT AREA AND CHECK THE LINK WQRp OF THE NEXT IN=
U ]

wAUXDATA" AND "AyUxCODE"™ ARE ARRAYSs» INDEXED BY MIX INDEXs wWHICH
ACCUMULATE THE AMOUNT OF AUXILIARY MEMORY USED FOR DATA UVERLAY ANpD
CODE OVERLAYs RESPECTIVELY, FOR RE=ENTRANT J0OBS WHICH USE THE "CQOt
OVERLAY TO AUXILIARY MEMORY" CONSTRUCTS (OR FOR ANY JOB IF THE
CODEOLAY OPTION IS SET)s THE "MOTHER™ MIX INDEX IS USEDe THE VALUE
IN AUXCODE IS PASSED ALONG THE LINE OF SUCCESSIVE "MUTHER" J0BS»
ONLY BEING RETURNED WHEN THE LAST MEMBER OF A RE=ENTRANT FAMILY
TERMINATES, DATA» OF CQURSE» 1S KEPT SEPARATELY, SINCE IT IS NOT
RE=ENTRANT, AUXCODE IS COUNTED UP BY THE OLAY PROCEDURE WHEN SPACE
ON AUXILIARY MEMORY IS ASSIGNED, AND COUNTED DOWN BY EITHER mCQM5"
(AT THE END OF THE LAST JOB USING THIS CODE) OR BY "COUMMUNICATE®"™
WHEN THE SPACE IS EXPLICITLY HETURNED BY THME PROGRAMS. AUXDATA 19
COUNTED UP BY THE "DISKSPACE"™ PROCEDUREs WHEN IT SUCCESSFULLY
ALLOCATES AUXI_IARY MEMORY FOR DATA STQORAGEs IT IS COUNTED DOWN BY
wCOMMUNICATE", FQOR EXPLICIT PROGRAMMATIC RELEASE OF THE SPACEs BY
"DISKRTN" FOR IMPLICIT RELEASES (BLOCK ExIT» FOR EXAMPLE)s AND BY
"COMS" AND THE CASUALTY RECOVERY GODE, THESE ARRAYS ARE AL SO USED
BY THE AUXPRINT PROCEDURE» WHICH» IN RESPONSE TG THE "AU™ OR "<M[X>
AU" KEYBOARD INPUT» PRINTS THE AMOQUNT OF AUxILIARY MEMORY IN USE FUR
THE GIVEN JOB (OR FQOR ALL JOBS),

THE "DISKIQ"™ PRCCEDURE HAs BEEN MOOIFIED TO HANDLE AUXILIARY MEMURY
ADDRESSES IN A MORE STRAIGHT=FQRWARD FASHIUNe IF A "DISK"™ ADDRESS
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PASSED TO "DISKIO™ IS NEGATIVEs IT IS INTERPRETED AS AN AUXILIARY
MEMORY ADDREss AND THE APPRQPRIATE DESCRIPTOR Is BullLTe IN ADDTION»
T0 PROVIpE FOR THE LINK WORps THg NUMBER OfF WORpS TO Bg RgAp OR
WRITTEN IS INCREASED BY ONE, AND THE CORE ADORESS IS NOT CHANGED, 30
THE THE FIRST WORD READ INTO OR WRITTEN FROM WILL BE A SECONDARY
MEMORY LINK C(IN GENERAL).

THE OVERLAY DISK ALLOCATION AND RETURN ROUTINES HAVE BEEN SLIGHTLY
MODIFIED TO INCCRPORATE THE AUXILIARY MEMQRY ALLOCATION SUBSYSTEM,
"GETMOREOL AYDISK®™ HAS BEEN MUDIFIED TO ACQUIRE A MAXIMUM OF 55
CHUNKS OF OVERLAY DISK PER JOB (THE PREVIQUS LIMIT WAS 63 CHUNKS),
"DISKSPACE" HAS BEEN MODIFIED BY REMOVAL OF ALL CODE WHICH HAD BEEN
CONCERNED WITH DRuUMS, AND BY THE INCLUSION OF A CALL ON
wAUXILIARYSPACE™, "DISKRTN" HAS BEEN CHANGED TO CORRECTLY RETURN
AUXILIARY MEMBRY, THIS CHANGE REQUIRED AN ADDITIQONAL PARAMETER.
nSIZE", WHICH "DISKRTN™ PASSES ALONG TQ "FORGETAUXILIARYSPACE".
“DISKSPACE™ AND "DISKRTN", AS PREVIOUSLY MENTIONEDs HAVE BEEN
MODIFIED TO KEEP TRACK OF THE AMOUNT OF AUXILIARyY MEMORY yUSED CIN
THE ARRAY AUXDATA),

THE OLAY ALGQORITHM HAS BEEN MODIFIED 71U PERMIT THE USE OF THE
AUXILIARY MEMQRY FOR OQOVERLAY OF COQODE SEGMENTS» AND TU ALLOW FOUR
READ"ONLY ARRAYS. READ=ONLY ARRAYS ARE DISTINGUISHED BY THE FACT
THAT THE "UNIT"™ FIELD ((33453) oF TME MQTHER DESCRIPTOR IS NON®ZERUI
1t Is EITHER 24 QR 28, NEITHER QF THESE VALUES 1S5 USED FOR AN
ACTUAL INPUT/OUTPUT UNIT» SO THEY aRE READILY RECOGNIZED AS BEING
DATA DESCRIPTORSe wHEN OVERLAYING A READ=ONLY ARRAY, THE DATA lg
WRITTEN (TO DISK OR YO AUXILIARY MgMORY) ONLY JF THE [385) FIELD 19
24, IF IT IS 28, THE DATA HAS ALREADY BEEN WRITTEN TO DISKe AFTER
THE DATA HAS BEEN WRITTEN QUTs THE (3:15) FIELD IS SET 70 28 71U
INHIBIT FURTHER QVERLAY QUTPUT ACTIQON.

THE MAJOR CHANGE TO THg OVERLAY ALGORITHM» HOWEVERs INVOLVES THg
FACILITY 710 OVERLAY CODE SEGMENTS TO AuxILlARY MEMORY. ONE OF THE
CHANGES MADE ELIMINATES THE MUTIPLE=USAGE OF CERTAIN STACK CELLSS
WHEN THE OVERLAY ROUTINE wAS WRITTEN, SUME STACK LOCATIONS wWERE
ASSIGNED DIFFERENT MEANINGS FOR DATA QVERLAY THAN FOR CODE OVERLAY,
BECAUSE NO OQUTPUT WAS INVOLVED IN COOE OVERLAY. THIS, OF COURSE,
HAS BEEN CHANGED. WHEN A CODE SEGMENT IS TO BE OQVERLAID, THE
SEGMENT DICTIONARY ENTRY IS EXAMINEDe IF THE [432] FIELD IS EQUAL
70 2» THE SEGMENT Is 70 BE OVERLAID TO AauxILlARY MEMURY», BUT HAS NUT
YET BEEN WRITTEN CUT. A CaLL IS MADE ON "AUXILIARYSPACE™ TU ACQUIRE
THE REQUISITE OVERLAY AREA, IF SUFFICIENT SPACE 1S NOT AVAILABLE ON
AUXILIARY MEMORY, THE SEGMENT DICTIONARY IS5 LEFT MARKED AS BEFORE,

AND THE OVERLAY PROQEEDS AS wWITH A NORMAL CODE SEGMENT, IF THE
AUXILIARY SPACE WAS ASSIGNED, HOWEVERs THE SECGNDARY MEMORY LINK IS
PREPARED IN THE FQRM PREVIQUSLY DESCRIBEDS SIGN BIT ON TU INDICATE A
CODE SEGMENT», SIZE OF THE COUE SEGMENT IN THE (318315) FIELD», DISK
ADDRESS 0oF THE CoDE SEGMENT (IN THE PRQGRAM FILE) IN THE [3815])
FIELD, AND PRIMARY (MOTHER) MIx INDEX IN ThE (33315) FIELD. THE
SEGMENT DICTIONARY ENTRY 1S MARKED BY TURNING ON THE ([(5%1) BIT» AND
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THE AUXILIARY MEMORY PSEUDO=AUDRESS IS PUT INTO ThHE [33315] FIELU.
AT THIS PQOINT THE AUXCODE ARRAY IS COUNTED UP, AND THE PSEUDU~
ADDRESS CONVERTEC TO AN AUXILIARY MEMORY ADDRESS WHICH CAN BE
INTERPRETED BY "DISKIO"s IF I/0 QUEUE SPACE IS AVAILABLEs, "DISKIO"™
Is CALLED TO ENTER THIS REQUEST INTC THE QUEUE. OVERLAY THEN
PROCEEDS AS NQRMAL. WHEN ALL DESCRIPTQRS AND CQNTRQL WORDS RELATING
70 THIS SEGMENT HAVE BEEN MARKED IN ALL PRT=S AND STACKS OF J0BS
USING THE SEGMENTs A CHECK IS MADE 10 DETERMINE IF THE SEGMENT IS TU
BE OUTPUT ON THIS OVERLAY, IF IT Iss TREN IF THE OUTPUT WAS NOT
PREVIOUSLY INITIATED [T IS INITIATED AT THIS TIMES IN ANY EVENT»
OLAY WAITS FOR THE COMPLETION OF THE QUTPUT,

AS PREVIQUSLY MENTIONED» "COMS"™ HAS BEEN MODIFIED TO RETURN CERTAIN
DATA STORAGE ON AUXxILIARY MEMORY AT END OF J0Bs THIS DATA INCLUDES
THE AI¥ (ARRAY INFORMATION TABLE) ARRAY, THE CAT (OWN ARRAY TABLE)
ARRAY, AND FORMATS» CASE STATEMENT BRANCH TABLESs AND OTHER DATA
SEGMENTS WHICKH HAVE SEGMENT DICTIONARY ENTRIESe ENTRIES WHICH HAVE
SEGMENT DICTIONARY ENTRIES ARE RETURNED IN THE SAME LOOP WHICH
RETURNS CODE SEGMENTS, CODE SPACE ON AUXILIARY MEMORY ]S RETURNED
BY "COMS™ IN A LOQP WHICH CHECKS EACH SEGMENT DICTIONARY ENTRY FUK
THE (S811 BIT (WHICH INDICATES AUXILIARY MEMORY) AND RETURNS THE
STORAGE TQ THE AVAILABLE TABLEs "AUXCODE™ IS USED AS A CQUNTER ==
WHEN IT REACHES ZERQ» ALL THE CUDE STORAGE HAS BEEN RETURNED AND THE

LOOP IS ENDED,

COMMUNICATE NUMBER 38 HAS BEEN ADDED AS THE MECHANISM THROUGH WHICH
PROGRAMMATIC RETURN OF AUxXILIARY MEMORY TAKES PLAGE. WHETHER DATA
STORAGE (QOR CODE STORAGE MAY BE RETURNED, IF CODE STORAGE S TQ BE
RETURNED» A COPY OF THE PRQGRAM DESCRIPTQOR FOR THE SEGMENT IS PASSED.,
THE "COMMUNICATE®™ PROCEDURE OQETERMINES THE SEGMENT NUMBER
CORRESPONDING TQ THIS DESCRIPTOR (IN THE SAME MANNER AS DQES THE
"MAKEPRESENT" ROUTINE) AND CHECKS THE [412) FIELD OF THE SEGMENT
DICTIONARY ENTRY, IF THIS IS ZERO» IT IS A NORMAL CODE SEGMENT AND
NO OVERT ACTIBN TAKES PLACEe IF 1T IS NON®ZERO» THEN IT IS EITHER
70 BE OVERLAID TO AUXILIARY MEMORY OR JT HAS ALREADY BEEN OVERLAIQ
TO AUXILIARY MEMORY, IN EITHER CASE, THE ALGORITHM WAITS FOR THE
(311] BIT OF THE SEGMENT DOICTIONARY TO BE ZERQ==THIS IS THE RE®
ENTRANT CODE INTERLOCK BITe IT THEN TURNS ON THE INTERLOCK == TG
SUSPEND PRESENCE BIT ACTION ON THE SEGMENT== AND WAITS FOR THE
"STOREBY" TOGGLE TO INDICATE THAT THE MEMORY LINK SYSTEM IS INTACT.,
IF THE CODE SEGMENT IS PRESENT» THE SECUNDARY MEMORY LINK WHICH
PRECEDES THE DATA IS SAVEDs AND OLAY CALLED TO QVERLAY THE AREA (IF
POSSIBLE). CARE HAS BEEN TAKEN TO TURN OFF THE (431) BIT OF THE
SEGMENT DICTIONARY ENTRY $0 THAT NO OQUTPUT IS DONE, IF THE SEGMENT
1S NOT PRESENTs BUT IS ON AUXILIARY MEMORYs, A DISK READ IS INITIATEU
T0O READ IN THE LINK WORD OF THE AREA. THE (INK WORD IS THEN USED T
RECALL THE ORIGINAL DISk ADDRESS OF THE SEGMENTs AND THIS IS PUT
INTO THE SEGMENT DICTIONARY ENTRY, THE AUXILIARY MEMORY IS
RETURNED» AND AUXCODE COUNTED DOWNe FINALLY» THE (3:1) BIT OF THE
SEGMENT DICTIONARY ENTRY IS SET 710 O (7O INDICATE THAT IT IS
UNLOCKEDY» AND THE [432) FIELD IS SET BACK TU 2,
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IN THE CASE OF CATA SEGMENTS, PRQOBLEMS OF REENTRANCY DO NOT EXIST,
SINCE (AT THE MOMENT) PROGRAMS DU NOT SHARE DATA STRUCTURESe THE
APPROPRIATE "MOTHER™ DESCRIPTQR FGR THE ARRAY RgWw IS EXAMINED ANU»
IF 1T Is PRESENT, 1S MARKED TO SHOW THAT IT IS "READ=UNLY"™ AND A
VALID COPY EXISTS ON pISk, THE OLAY ROUTINE 1S CALLED T0 MaARK alL
COPIES OF THE DESCRIPTOR AS BEING ABSENTS NO QUTPUT WILL OCCUR
BECAUSE THE MOTHER pDESCRIPTOR INDICATES THAT ]S IS NOT NEEDED. IF
ANY AUXILIARY MEMORY OR OVERLAY DISK HAS BEEN ASSIGNED TO THE ARRAY
ROW» IT IS RETURNED, THE MOTHER DESCRIPTUR 1S MARKED TU SHOW THE
ROW AS NOT PRESENT2 NEVER ACCESSEDs ANY FURTHER ACCESS WILL CAUSE A
NEW ROW TO BE ALLCCATED ANp INITIALIZED.,

CONCLUSION

LA L LY T X L2 J

THE GUIDING PHILCSOPHY BEHIND THE DEVELOPMENT OF THESE MODIFICATIONS
TO THE BURRQUGHS MCP FOR THE BS5500/85700 HAS BEEN TC TREAT AUXILIARY
MEMORY AS A SIGNIFICANT QVERLAY DEVICE IN ITS OWN RIGHTs ALTHOUGH
THE MAXIMUM CONFIGURATION IS SMALL (652536 WORDS) COMPARED TO THAT
OF THE HEAD-PER™TRACK DISK» A GREAT DEAL OF CARE HAS BEEN TAKEN TU
MAXIMIZE THE USEFyULNEss OF AyxILIARY MEMORYs THROUGH yUSING TWU
ADDITIONAL PARALLEL ACCESS PATHS» aAND BECAUSE OF THE ESSENTIALLY
NONEXISTANT LAYENCY OF AyxILIARY MEMORY, I7 IS BELIEVED 7thAT
SUBSTANTIAL [MPROVEMENTS N OPERATION EFFICIENCY wILL BE ACHIEVED,
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AVATIL

L AN ¥

CONTAINS THE ADCRESS OF THE STOPPER FOR AVAILABLE STOURAGE LINKS.
ITS VALUE IS (HIGHEST AVAILABLE ADDRESS)=1,
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AVAILABLE DISK TABLE

SN paamm® eamen aYeem

THE AVAILABLE TABLE MAINTAINS AN ACCOUNT QF THE AVAILABLE PORTIONS
OF DOISKs I4Ee» THOSE SEGMENTS OF DISK NOT IN USE AND NOT PART OF A
PERMANENT FILE. THE AVAILABLE TABLE IS COMPRISED OF 2 SUBTABLES?S

SUBTABLE 113

THIS IS THE DISK RESIDENT PORTION OF THE AVAILABLE TABLEs AN ENTRY
IN THIS SUBTABLE DESCRIBES ONE CONTIGUQUS AREA OF AVAILABLE DISK,
THE «(2120) FIELD OF THE ENTRY CONTAINS THE NUMBER OF SEGMENTS IN
THE AVAILABLE AREA, AND THE o[22326) FIELD CONTAINS THE ENDING DISK
ADDRESS OF THE AVAILABLE AREAs *1, THE ENTRIES ARE ARRANGED IN
INCREASING ORDER OF THE «[228126) FIELDe THEY ARE GRQUPED ACCORDING
TO EUt THOSE ENTRIES CORRESPONDING TO EUXQ ARE AT THE BOUGTTOM OF Thg
SUBTABLE, FOLLOWED By SOME EMPTY WORDS (SEPARATION WORDS)s THEN
THOSE ENTRIES CCRRESPONDING TO EU#ts, FOLLOWED BY SOME SEPARATION
WORDSs ETC, SUBTABLE | STARTS AT DISK ADDRESS USERDISKBOTTOMs2 AND
CURRENTLY MAY BE AS LARGE AS 134 SEGMENTSe THE SPECIFIC ENTRY
BREAKDQWN ISt

ENTRY I

$ 1 $ : :

[ | ! : s

H f} U1 H H

H t N 3§ H AREA=S ENDING H

INAS U 8 AREA LENGTH 3 i

[ I | $ DISK ADORESS*1., '

t t E ¢ ? !

1 ¢t D¢ 3 $

T 8 3 t :

..Q'..--.-"O.'.F--QO-----'QQ.-.QQ.QQQ--QQQQQQ'
0 1 2 21 22 ar

FIELD CONTENTS DESCRIPTION

LA XN X J LEXE Y XX X J (X X Y X B LR X ¥ ¥ )

NESERD] NUT USED

(2120 AREA LENGTH # SEGMENTS IN AVAILABLE AREA

o[22126] DISK ADDRESS AREA=S ENDING DISK ADDRESS+1.
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SUBTABLE 213

THIS IS THE @CRE RESIDENT PORTION OF THE AVAILABLE TABLE. IT
PROVIDES FQR RAPID ACCESS TO SUBTABLE 1, A TYPICAL ENTRY CONTAINS
AN OFFSET TO THE START OF THE ENTRY=S GROUP, THg GROUP SIZg» THg
MAXIMUM AVAI_ABLE AREA FOR THAT GROUP (EU), AND THE SPEED QF THE EU,
ASSQCIATED WITH THIS ENTRY IS A "HALF ENTRY"™ CCONTAINING LOCKOUT
INFORMATION, THE SPECIFIC SUBTABLE CONTENTS ARE?

WORD 0t

(I I I I P PR P Y P Y P PR P Y PR YR Y P Y P LY PR Yy T Yy ]

LI ] 4 ! ]
LI |
I |

IN EVU LOCKOUT

4 S0 o8 ©6 ev oo e
- me w8 WS WE Se W
o
>0 BHO B GO S8 20 e
o
WS ®E B8 SO WO WS W8 S0 OO

TAS NOT USED

I} MASK

{ I |

| I

I | ] L] ]

01 20 21 25 26 37 238 47

FIELD CONTENTS DESCRIPTICN

(123201 BIT MASK EV LOCKOUT MASK;
IF ANY PARY OF AN EU IS LOCKED OUT»
AT H=L TIME BIT #20~N IS SET», WHEKRE
N IS THE EU 3 (O’lﬁzl.oqtngg A
MISSING MOD IS NOT TREAYEC AS A
LOCKED QUT MQC.

e[2119] NUT USED

W[26312) O NECESSARY FOR PROGRAM LOGIC

L38116) O NECESSARY FOR FROGRAM L0GIC
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WORD I (I=1s254¢0oN WHERE N = TOTAL NUMBER OF EU=S ATTACHED

TO SYSTEM»

INCLUDING THOSE LOCKED GUT AND/QR ON DKB),

30

(NOTE THAT "GRQUP I"™ PERTAINS TO THE COLLECTICON OF THOSE SUBTABLE 1
ENTRIES DESCRIBING THE AVAILABLE AREAS IN Eu #(CI=i))

[ I XTI RPYL P RS PR P LY XYY YL LYY Y Y LY Y Y Py YR Y YTy )

LR |
LI |
LI |

L $

LI LI YT PP Y Py Py T Y P Y Y Y L T P PR YT Y YT LY L P Y ey P T X T ¥ Ry sy

H
$
tN? MAXIMUM AVAILABLE
$A3 !
! 3 AREA IN EU #(I=1)
t 8 t
1 s 3
s 3 t
01 20 21
FIELD CONTENTS
« (13201 MAX NUMBER
SEGMENTS
e[2115] SPEED
e[26312) OQFFSET
{(# WORDS)
e[ 383108) % WORDS IN
GRoUP I

:

: s $

: i !

SPEED UF ¢+ OFFSET TO 3 # ENTRIES 8

i H i

EU #CI=1) ¢ GROUP I ¢ IN GRQUP I 3

$ $ L

i t !

$ : H

25 26 37 a8 47
DESCRIPTION

MAXIMUM NUMBER OF CONTIGUOUS
SEGMENTS AVAILABLE IN EU #CI=1)
SPEED OF EV #(I=1)s CURRENTLY,
SPEED=1 CORRESPONDS TO 20 MIL DISK»
SPEED=2 TO 40 MIL DISK.

OFFSET IS WQRDS FROM THE

START OF SUBTABLE 1 TQ THE
START OF GRQUP I,

NUMBER QF ENTRIES IN GROUP ]
(leEs» # DISTINCT AVAILABLE
AREAS IN EU #(I=1)),



WORD N+l

= AVAILABLE DISK TABLE

(N = N CESCRIBED ABOVE)

NOT USED

-
=z
>
-
o
e 98 o0 S0 e we o

!

"> o0 e» SO oo e GO

H G0 B VO v o o=

NOT USED

o @0 B8 Ge BS B8 B T os

X IR XY X R R Y Y PR Yy R L R XX A A N2 Xy XX J

01 20 21 25 26

37 38

THIS WORD 1S NECESSARY FOR PROGRAM LOGIC,

FIELDS ,[1320) AND ,[26312] MUST BE O,

(38110] ARE NOT USED.

47

FIELDS ,[2585) AND

PAGE

31

L]
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WORD U3 (J B N+2oN+3srgqerN+2+INZ21)

THESE WORDS PRCOVIDE DETAILED INFORMATION DESCRIBING THE LOCKOUT
CONDITION OF E&ACH syBMOD (THERE ARE 4 syBmUDS PER MOD OF DIskK, AND
UP TO 5 MODS PER EU)e IN THE FOLLOWING» I IS THE EU # (1%0s1220 000

Ur T0 19),

| O | H 1] |
1 3 ] H ]
S | 4 H H
INS NOT ¢ 0DD=1 $ EVEN=] }
I | $ H $
$At USED ¢ BIT=MASK H BIT=MASK %
t H H H
| I | H H ]
s 3 H H H
01 7 8 27 28 47

FIELD CONTENTS VESCRIPTION

L1871 NOT USED

»[8120] BIT®"MASK IF 131539506002 THEN THIS

FIELD OF WORD J=N+2+(]/2)
DESCRIBES THE 20 SyBmMUDS FOUR
tU #]) SEE BELOW FOR DETAILS.,
«[28120] RBIT*MASK IF 130,245 4402 THEN THIS
FIELD OF WORD JaN+2+([1/2])
CESCRIBES THE 20 SuBmODS FOR
EU #1J SEE BELOW FOR DETAILS.

THESE MASKS ARE CONSTRUCTED AT H/L TIME, THEY ARE USED BY
FORGETUSERDISK TYC DETERMINE IF AN AREA ON DISK IS WHOLLY», OR IN
PART» LOCKED OUT, EACH PHYSICAL EU HAS 20 LOCKOUT SWITCHES?! 4
SWITCHES FOR EACH OF THE PQSSIBLE 5 M(QODSe THERE IS ONE BIT®MASK PER
gUs AND 20 BITS PER MASKs ONE BIT FOR gACH SWITCH, THE LOWER ORpER
BIT CORRESPONDS TQg THE LEFT MOST SWITCH (THE SWITCHES NUMBER FROM
THE LEFT ON THE PHYSICAL EU SWITCH PANELS 1#22,,,220), IF A SwlTCh
IS ON (LOCKED (CUT)» THeN THE BIT IS SETe A NON=EXISTENT MQD IS
ASSUMED T10 EXIST», B8UT TO BE FuLL (HAVE nNO avVAILABLE LISK), FUK
EXAMPLE» ASSUME EU %7 HAS 3 MpDS» AND THAT SWITCH #4 IS ON. SUFPPOSE
THERE ARE ¢ EU"S. THEN Nsg, AND Js9+24(7/2)511+43=214s SINCE Im7, I

IS 0ODD AND EU 27 HAS 1ITS 20 BIT MASK LOCATED AT WCRD 14 (NUMBERING
FROM 0s1525000014), FIELD (83201, WITHIN THIS MASK, THE 4TH LOWER
ORDER BIYT IS SgT, I1eEw> BIT 24 IN WORD 14, THIS INDICATES T4
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FORGETUSERDISK THAT» FOR 20 MIL DISK, ADDRESSES 7030000%7039999 ARE
LOCKED OUT» AND FOR 40 MI{ DISKs THAT ADDRESSES 7030000=7039999 ANL
7130000*7139999 ARE LOCKED OUTe NOTE THAT WORD O, SUBTABLE 1» BIT
13 1S SET,
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AVAIL ABLE DISK TABLE (SHAREDISK)

WITH

2

EXCEPTICNS, THE SHARED DISK AVAILABLE TABLE IS THE SAME AS

THE STANDARD AVAILABLE TABLEe THESE EXCEPTIUNS ARE:

VARIABLES

1.

2

SUBTABLE 2 IS DIsk RESIDENT, AND RESIDES NEXT TUs AND JUST
RELOWs SUBTABLE 1.

SUBTABLE 2» WORD 0Os FIELD ,[38810) HAS THE VALUE N+2+[N/
21» WHERE N IS THE TOTAL NUMBER OF EU"S. THIS VALUE IS
NECESSARY FOR PROGRAM LOGIC.

RELATED TO THE AvAILABLE TABLE

1.

2e

3.

4,

NEUP, REA| SIMPLE VARIABLEs. NEUP,[CF] CONTAINS THE NUMBER
OF EU=S ON DKAs AND NEUP,(FF] CONTAINS THE TOTAL NUMBER UF
EU=S ON THE SYSTEM.

Eulgs REAL ARRAYs SILE 3 EUIQFFSET*NEUPe(FFlse WQRD I» Is
EUIOFESET, EUIOFFSET*lseeesNEUPeLFFI=1, CONTAINS A
TAPERING=FUNGTION MEASUREMENT OF THE ELAPSED I/0 TIME FUR
Ey #(I=EylOFFSET)» AS COMPUTED FROM THE LAST H/Ls
EVIOEFSET IS DEFINED TO Bg 4» THE MAXIMUM POSSIBLE NUMBER
OF I/0 CHANNELS PER SYSTEMe THE FIRST EVIOFFSET WORDS ARE
USED TC MEASURE THE ELAPSED I1,/0 TIME ON EACH EU»

PEUIO, REAL ARRAY, SIZE =3 NEUPsLFFle WQORD 1» I3Qsiseees
NEUP LFFI=1, CONTAINS THE ELAPSED TIMg FOR EU #]» A
MEASURED FROM THE LAST N=SECOND,

(SHAREDISK ONLY)? AvyS, INTEGER SIMPLE yARIABLE. AvS I3
THWE NUMBER QOF WORDS TO READ THWE NEXT TIME Tht AVAILABLE
TABLE IS READ IN FROM DISKe IT IS RE-COMPUTED FROM TIME=
TO*TIME,

(NON=SHAREDISK ONLY)$ AVTABLE, REAL ARRAY, SIZE = NEUP.
[FFle2¢ [NEUP,(FF1/2)s THIS IS SUBTABLE 1,
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BACKWATER

CONTAINS THE TAIL CF THE LIST USED BY EGGTIMER FACILITY,
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BED(#]

THE "BED"™ ARRAY, THE "SLEEP", “COMPLEXSLEEP™, "SNOOZE®" AND

"COMPLEXSNOBZE™ PRQCEDURES ARE USED Tg SUSPEND THE PROCESSING OF AN
OBJECT PROGRAM UNTIL A CERTAIN CONDITION EXISTSs TWO WORD ENTRIES
INTO THE “BED"™ ARE MADE THROUGH THE USE OF THE 1SNOQZE"™ ROUTINE,
THE LAST ENTRY IN THE "BgED"™ IS POINTED 10 BY "JOBNUM", THE BED 1
ORDERED BY THE PRIQRITY QF THE PROCESS PRUVIDED AS A PARAMETER BY
THE "™SNOOZE"™ AND "COMPLEXSNOOZE™ ROUTINES. NORMALLY» THE VALUE IS
PRIORITY[PIMIX)» HOWEVER» THE VALUE MAY BE ZERQ FOR THE KWIGHEST
PRIORITY TO 1023 FOR THE LOWEST PRIQRITY, THE "BED® IS ALSQ USED BY
THE "NOTHINGTODC® ROUTINE TO RESTART JUBS WHICH HAVE BEEN

TEMPORARILY SUSPENDEDs ENTRIES MADE BY THE "SLEEP" OR "SNOOZE"™

ROUTINE$
WORD 1

-.-...--p.--Q..--Q.ﬂ-ﬂ..ﬂ.-------‘.--.-----.pﬂ-C.O----

I T H 3 ! 3

(I T I | s t s H

I T B H H t ADDRESS OF

8 3 & t ! H $

81180311 MIX $ 1 RF ! WORD 10 BE?S

(I T I | $ ' $ H

I T I $ t ' TESTED 3

(I T H : ' $

(O T I | $ ] ' 1

-'Q---..-...-Qg-.ﬂ.‘-ﬂ..n..ﬂ..‘.-.'-.-.--.-----n-.p-.q
012 18 a3 47
FIELD CONTENTS DESCRIPTION
(0133 5 DESCRIPTOR IDENTIFICATION BITS,
{315) MIX "MIx INDEX"™ OF SUSPENDED PRUGRAM,
(81101 0 S12E FIELD.
(181153 RF F REGISTER SETTING FOR SUSPENDED

PROGRAM,

[33:15) ACDCRESS ADDRESS QF wORD TO BE TESTED 710

DETERMINE IF THE NECESSARY
CONDITICON IS SATISIFIED
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WORD 2

X P L N T I P TS Py Y R TR L LY P Y R LR Y P Y YY)

LI |
I
t 3

50 W SO B& B0 S0 o oo

P s
108 MASK WQRD
I |
$ 1
B
t s :
0 | 47
FIELD COCNTENTS DESCRIPTION
[0111) 0 FLAG BIT (CANNCTY BE USED FQOK MASK
BiT)Y,
[1347) MASK CONTAINS 1=S IN BIT POSITIUNS WHICH

INDICATE WHEN THE NEEDED CONDJTION
IS PRESENT, ALL QTHER BITS ARE SET
TV ZERO,

ENTRIES MADE vIA THE "COMPLEXSLEEP"™ OR "COMPLEXSNOOZE"™ ROUTINES

WORD 1

LI YRR RS Y P Y Y FY Y Y Y YLL LYY AR RS PR A XYY LYY NN ]

LI I N | H
LI I |
L I I T |
LI I I

e 20 S8 e se ss se

®O BE GO WS B We W W
e B8 B0 S0 G5 S8 PO B¢
S o8 W S 4 9 We Ve

8010201 MIX RF ADDRESS

(I A |

LI T I |

L I A

L I ! ! i i
LI XL Y RN N PR RR Y Y ey PR LRSS PRI EE PSR XY R X ]
012 8 18 33 47
FIELD CONTENTS DESCRIPTION

(0133 0 OPERAND IOENTIFICATION BITS,

(315] MIX "MIX INDEX™ QOF SUSPENDED PRUGRAM,



WORD 2

(81101] 0
(18115) RF

(33115) ADDRESS

PAGE

BED(+] =

SIZE FIELD.

F REGISTER SETTING FOR SUSPENDED
PROGRAM,

VALUE TO BE TESTED AGAINST THE
RESULT FROM THE PROCEDURE CALLED BY
ACCESSING WQORC 2.

(I E YT FY PR Y P Y Y Y P s Y XL YRR LY N P Yy ]

ACCICENTAL ENTRY PRUGRAM DESCRIPTOR

e S5 S0 G0 S0 S DO B

-

XX EFY R RN R R R R P R Y EXEIXE L AEE SR Y FEEEEY LN Y F L ¥ ]

0
FIELD CONTENTS

(03148) PROGRAM
DESCRIPTQR

47
DESCRIPTION

LA A K K A& AR X X X J

ACCIDENTAL ENTRY PRQGRAM DESCRIPTOR
WHICH WHEN ACCESSED WILL RETURN A
VALUE OF 1 IF THE SUSPENDED

PROGRAM CAN BE RE=ACTJVATED

OR 0 (ZERQ) IF IT CANNOT BE
REACTIVATED,

38
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AS CONDITIONS DICTATE, "NOTHINGTODO" SEARCHES THE "BED™ TU DETERMINE
IF A PROGRAM CAN BE REACTIVATEDUe THE FOLLOWING STATEMENTS INDICATE
HOW THE TEST IS MADE.

P(64sSTS)3 % SET STACK TO 100
FOR NT1t=0 STER 2 UNTIL JOBNUM DO %SCAN BEC ENTRIES
BEGIN PCINIJ3% TEST FOR INTERRUPTS
NT21sBEDCNT1)3% 1ST WORD OF ENTRY
IF PCNTIsaBEDINT1+411»oDUPsXCHsDELANOT) THENR TEST FLAG BIT
4 IN WORD
BEGIN PIMIXts(NTR2)MIXF;% ACCIDENTAL ENTRY EVALUATION
PCINT2),0188151,8T8)3% RESTORE § REGISTER FOR
X EXPRESS]ION
NT3s=snNT33% CAUSES ACC, ENTRY & RETURN A ZERQ OR
% ONE
P{MIX$=0;
PCourSTS)S% SET STACK TO 100
END3
IF NOTONT2 AND NT3) NEQ NOT O THENX TEST FOR AWAKENING
BEGIN PIMIXI=(NTR2I+MIXFiX WILL WAKE HIM UP
PROCTIME[(PIMIX]ssPROCTIMEL(FPIMIXIR
«P(RTR)=CLOCK}X UPDATE PROCESSOR TIME
IF JOBNUM NEQ NT1 THENX IF NOT 1ST ENTRY IN BED
STREAM(Nt=JOBNUM=NT1,At=[BEDINL+2]],
Bt=(BED(NT111)3
BEGIN St=A3 DSt=N WDS END;% SLIDE OTHER ENTRIES
% BACK
JOBNUMt=JOBNUM=25% DECRIMENT NUMBER OF ENTRIES IN BED
SECONDCIRI=0Q3
PRYOR[PIMIX).[(FF1t=0}
PCINT2),STF»XIT)S% EXIT SNOOZE CALL TO QRIGINAL
X PRQOCESS
ENDJ END3

THE "BED"™ IS CRDgRED IN PRIQRITY, AS FROVIDED BY "SNOOZE"™ ANy
"COMPLEXSNDOZE", THUS THE SEARCH AT NOTHINGTGDO PROCEEDS FROM THE
MIGHEST (0) TO THE LOWEST (10222 PRIQRITY,
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BREAKOUT/RESTARTY

(AL T XY L L XYL X

INTRODUCTION

THE BS700 MCP SUPPORTS AN EXTENSIVE "BREAKQUT/RESTART™ FACILITY
WHICH IS ACTIVE WHEN THE COMPILE®TIME QPTION "BREAKQUT"™ IS SET TRUE,
IT ALLOWS A PRUGRAMMER IN ALGOL OR COBOL TC SPECIFY THE LOCATION UF
PROGRAM BREAKPOINTS WHICH, SUBJECT TO CERTAIN RESTRICTIONS, ALLOUW
THE RECOVERY OF THAT PORTION OF THE EXECUTICN OF A J0OB PRIOR TO THAT
POINT IN THE EVENT OF OF ANY FORM OF SYSTEM FAILURE,

THIS PROCESS IS DESCRIBED IN TERMS QF THE CREATIQN (BREAKOUT) AND
USE C(RESTART) OF THE BREAKPOINTS,
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BREAKOUT

GENERAL SPECIFICATIONS

MOV paes ToOREoeeaPEmeen

ALGOL PROGRAMS CREATE A PERMANENT BREAK FILE ON DISK WHEN A BREAK
STATEMENT IS EXECUTED. C0BOL PROGRAMS ACT SIMILARLY WHEN A RERUN
STATEMENT IS EXECUTED OR A RERUN CLAUSE INVOKED WITH ONE EXCEPTIUNG
A "COBOL REEL RERUN"™ CLAUSE SPECIFIES THAT THE BREAK FILE IS PLACED
ON THE BEGINNING OF AN OUTPUT REgL OF A TAPE FILEe IN THIS
INSTANCE, A TEMPORARY BREAK FILE Is CREATED QN DJISKs IS COPIED 10
THE TAPE, AND THWE DJISK FILE IS DESTROYED ON COMPLETION OR

TERMINATION OF THWE COPY,

TAPE» DISKs ANC PSEUDO®READER FILES ANC LINE PRINTER FILES ARE
PERMITTED 10 BE QPEN WHEN A BREAK IS DONEs SORT FILES, CARD READER,
SPO» CARD PUNCHs PAPER PUNCHs» AND DATA COMMUNICATION FILES PRECLUDE
BREAKING, IF BREAK IS ATTEMPTED WHILE ANY CF THE FQRBIODEN FILES IS
OPENs THE BREAK ATTEMPT IS IGNORED AND THE OPERATOR IS TOLD WHICH

FILE INTERFERED WITH THE BREAK.

BREAKS ARE NUMBERED CYCLICALLY FROM 00 TQ 99+ THE NUMBERING OF
BREAK FILES POLLOWING A RESTART IS THE SAME AS WOULD OCCUR IF NG
RESTART WAS DONE. THUS, IF A BREAK FILE 06 WAS USED TU RESTART A
JOB» THE NEXT BREAK FILE CREATED BY THE FILE wWOULD BE 07,

PROVISION HAS BEEN MADE FOR THE HANDLING GUF WRITE ERROKS WHEN THE
REgEL OPTION 1S EVCKgED» FORCING THE BACKUP FILE TO TAPE. IF AN ERROK
0CCURS THE OPERATOR wWILL BE NOTIFIED OF A "BADyUMP"» THE REEL 13§
SWITCHEDs AND A NEW BREAK FILE IS BUILT USING THE SAME BREAK NUMBER.,

BREAK FILES ARE PROGRAM FILES NAMED ACCORDING 7O THEIR BREAK NUMBER
AND THE PRUGRAM THAT BUILY THEMe THUS» BREAK FILES CREATED WHEN
EXECUTING THE PROGRAM "BREAKER/A"™ WOULD BE NAMED "BREAKER/BREAKNN"
WHERE EACH "NN" 1S A BREAK NUMBER. THE FILES HAVE THIRTY WORDS PER
RECORD» AND THE RECQORDS ARE ALLUCATED IN SOC-RECORD CHUNKS,

BREAK FILES DIFFER FROM OTHER PROGRAM FILES ALTHOUGH SEGMENT ZERO I3
QUITE SIMILAR, THEY INCLUDE A CUPY OF THE JOB=S CURRENT OVERLAY
DISK» CODE, ANC INTRINSICS THE JOB MIGHT USE. THE BREAK FILE ALSU
HAS A MAP FOR EXACTLY REPLACING SOME UF THE JUB=S CORE AREAY,
PRIMARILY THE NON=OVERLAYABLE AHREAS.,

BREAKOUT USUALLY TAKES ABOyT FIVE SECONDS BUILDING A TWO=CHUNK BREAK
FILE» OURING WHICH TIME THE SYSTEM IS CISK BOUNDe IT USES ABOUT
1500 WORDS OF CBRE STORAGE,
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BREAKING DEES NOT AFFECTY THE CONTENTS OF FILES, BQTH TEMPQORARY AND
PERMANENT DISK FILES ARE ENTERED IN THE DIRECTORY WHEN A BREAK
OCCURS TOQ FACILITATE RESTART. TAPE FILES ARE MARKED TO BE SAVED.

ALL LABEL EQUATION INFORMATION 1S RETAINED AND IS USED TO RECOGNIZE
FILES AT RESTART,

THE BREAKOUT/RESTART FACILITY IS AVAILABLE ON SYSTEMS WHICH HAVE
AUXILIARY BEMORY (OR DRyM), WHEN A PROGRAM WHJCH IS USING AUXMEM
DOES A BREAM» B@TH CODE AND DATA REFPERENCES TO AUXMEM ARE CHANGED TQ
DISKs THE DATA ON AUXMEM IS COPIED TQ0 DISKs AND THE BREAK IS
PERFORMED,
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SPECIFIC COMPONENTS

A PROGRAM WHICH DESIRES Yo CREATE A BREAKQUT FILE PLACES PARAMETERS
IN ITS STACK AND EXECUTES A CUMMUNICATE INSTRUCTION, THE LAST
PARAMETER IN THE STACK MUST SPECIFY COMMUNICATE NUMBER TWELVE. THE
NEXT PARAMETER SPECIFIES WHETHER OR NOT THE BREAKQUT FILE IS TO Bt
WRITTEN ON TAPE, THE NEXT PARAMETER GIVES THE LOGICAL UNIT NUMBEK
OF THE BREAKQUTY TAPE» IF ANY.

THE "COMMUNICATE® ROQUTINE IN THE MCP CALLS COM12 WHICH IS A
TYPELESSs PARAMETERLESS PROCEDURE WHICH ACTS AS THE "DRIVER"™ FOR THE
BREAKQUT PROCESS, coM12 FIRST CALLS THE BREAK RQUTINEe THE BREAK
ROUTINE IS THE HEART OF THE BREAKQOUT FACILITYs IT IS A BOOLEAN
PROCEDURE WHICH WANDLES THE CHECKING OF TYFES OF FILES TO DETERMINE
IF THE BREAKOUT MAY BE DONE AT ALLe IT OUTWAITS OR DELAYS FILE
ACTIVITY, RECORp POSITION ANpD ACCESS MOpE OF THE FILES» AND ENSURES
FILE INTEGRITY BOTH ON BREAKOQOUT AND RESTARTe IF IT DECIDES THAT THE
BREAKOUT CANNOT BE DONEs IT STOPS ITS OPERATIONs, SPOUTS THE MESSAGE
newCAN=T BREAKee " AND RETURNS WITH VALUE TRUE WHICH CAUSES COM1g
TO EXIT,

THE PROCEDURE DECLARATION FOR BREAK IS AS FQOLLORWSS

BOOLEAN PROCEDURE BREAK(TK)S VALUE TK3 INTEGER TK;

WHERE PARAMETER "TK"™ CONTAINS THE MEMORY LINK OF AN AREA OF MEMORY
To BE CHECKED FQR PQSSIBLY BEING A FILE TaNks FILE BUFFER» ETCeoe

IF THE RESULT (oF BREAK IS FALSE» CQOM1<2 THEN CALLS BREAKOUT 10
PREPARE A TEMPORARY BREAKOUT DISK FILE IN THE PROPER FORMAT FOR
RESTART» AND RETURNS THE ADORESS OF THt DISK FILE HEADER =1,
SUITABLE FQR ENTERUSERFILE» IN CASE COM1i2 MUST ENTER THE FIlLt
PERMANENTLY, THE BREAKOUT ROUTINE ITSELF IS TYPED REAL AND IS
PARAMETERLESS,

COM12 AT THIS PQINT SPOUTS A MESSAGE OF THE FQRM!?
"PRIORITYIPREFIX/SUFFIXSMIXIBREAKNN BUILT",

THEN IT CHECKS R4, IF R4 ]S NOT EGUAL TO 42 IT CALLS ENTERUSEKFIME
PASSING AS PARAMETERS THE PREFIX OF THE PRQGRAMs THE BREAK FILEt
SUFFIX "BREAKNN"» AND THE ADDRESS RETURNED BY BREAKOUT. OTHERWISE»
IT ATTEMPTS TO WRITE ONTQ THE TAPE DESJIGNATED BY RS THE TEMPURARY
BREAKOUT DISK FILE BY CALLING BADUMP, THE PROCEDURE DECLARATION FOR
BADUMP ISt

BOOLEAN PROCEDURE BADUMP(K,HZ)3 VALUE KsHZ3 REAL RoMZ}
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WHERE PARAMETER "™R"™ DeSIGNATES THE LOGICAL UNIT NUMBER UF THE TAPE
AND "™HZ" IS THE ADDRESS QOF THE DISK FILE HEADER <=1e THE RESULT UF
BADUMP Is TRUE IF THE TAPE COULD NOT BE WRITTEN PROPERLY, THIS
RESULT IS SENT BACK TO THE CALLING PROGRAM THRQUGH R4,

coMi2 THEN RELEASES ALL BREAKQUT SCRATCH STURAGE., IF 1T WAS CALLED
FROM AN EI KEYIN, IT DS«wES THE PROGRAM,
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RESTART

GENERAL SPECIFICATIONS

mORgeone "EmoroneePeeoemy

IF THE REEL RERUN CLAUSE WAS SPECIFJED», THE BREAK FILE MUST BE
LOADED FROM TAPE TO DISKe THIS IS ACCOMPLISMED BY THE "RS"™ OPERATOR
MESSAGE WHICH CHECKS TO DET&RMINE IF THE UNIT MENTIONED IN THE
MESSAGE IS A LABELED» WRITE=ENABLED TAPE WITH A BREAK FILE COPY. IF
IT IS THE SYSTEM WILL LOAD THE COPY UNLESS THERE IS ALREADY A
PERMANENT DISK FILE WITH THE SAME NAME AS THAT OF THE COPY. AFTER
LOADINGs THE UNIT IS LEFT MARKED AND POSITIONEpD FOR THE PENDING
RESTART., IF THE LOAD TRY FAILEDs THE UNIT IS SET NOT=INwySE AND
LOCKED, NOTE THAT THE "RS" MESSAGE ONLY CAUSES THE RELOADING OF THE
BREAK FILES. IT DOES NOT INITIATE RESTARTS.

FILES RE=QPENED WHILE RESTARTING MUST CORKESPOND CLOSELY TO THOSE
OPEN WHEN THE BREAK FILE WAS BUILTe THE RE=QPENING FILES ARE
THEREFORE THOROUGHLY @HECKED BEFORE ACCEPTANCE. A FILE®*S UNIT TYPE
MAY NOT BE CHANGED BETWEEN BREAK AND REQPENINGe FILE REOPENING 1§
EXPLAINED IN THE FOLLOWING SECTIONS,

TO RgSTART, ONg EXECUTES THE APPROPRIATE BREAKQUT FILE. MAPPED
AREAS MUST BE REPLACED EXACTLY WHERE THEY WERE AT BREAKOQUT. THIS
REPLACEMENT IS CONSIDERED 710 BE THE RESTARTING PROCESSe WHEN
REPLACEMENT IS COMPLETE, THE QPERATOR IS NOTIFIED THAT THE y0B HAS

RESTARTED, AND THE SYSTEM BEGINS REOPENING THE JOB=s FILES,
REPLACEMENT SIDE EFFECTS ARE PRESENTED BELQW. RESTARTS MUST WALT

FOR PARTICULAR AREAS TO BECOME AVAILABLE, THEREFQRE RESTARTS SHOULD
BE PERFORMED WITK NO JOBS IN THE MIX» PREFERABLY IMMEDIATELY AFTER A

HALT/LOAD,

IF THE JOB ORIGINALLY UTILICKED AULILIARY MEMOGRY (OR DRUM), ALL
PROGRAM REFERENCES TO AyUXMEM WERE CHANGED YO OVERLAY DISK SO THAT

AUXILIARY MEMORY DOES NQOT WAVE TQ BE ON=LINE FOR A RESTART,

ALL CONTROL CARDS USED IN pRIGINALLY INITIATING THE PROGRAM ARE USED
T0 RESTART THAT PROGRAMe STACKs FILE, AND COMMON PROGRAM PARAMETER
RECORDS ARE IGNORED BY THE RESTARTING PROCESS,

ONCE A RESTART JOB HAS BEEN INITIATEQ AND UNTIL THE RESTARTING
PROCESS IS COMPLETE, THE SYSTEM IS UCCUPIED REPLACING OR REBUILDING
THE JOB=S CORE AREAS, IT 1S POSSIBLE THWAT THE ENTIKE REQUIRED
ADDRESS RANGE IS NOT AVAILABLE» THAT SOME IN USE AREA IS INTERFERING

WITH THE REPLACEMENT. SIMPLY WAITING RESULVES SOME INTERFERENCE.
SQME AREAS MUST gE MQVED QR ODENIED SPACE DURING RESTARTS AS IT IS

NOT POSSIBLE YO WAIT SO THAT THE INTERFERENCE WILL CLEAR UP.



PAGE 4o
= BREAKOUT/RESTART =

THERE ARE VARIOUS CONSEQUENCES OF REPLACEMENTe THE RESTART WILL BE
AUTOMATICALLY "ES"=ED IF THE MEMORY CONFIGURATION DIFFERS FROM THAT
AT BREAK, THE "IN", “0OT", AND "ST" OPERATOR MESSAGES ARE NOT VALID
WHEN APPLIED T RESTARTING JOBS» NOR IS "CI"™ ALLOWED WHILE A JUB 15

RESTARTING,

THE OPERATQR MAY MONITOR A JOB=S PROGRESS IN RESTARTINGe IF HE
REQUESTS "KY"™ ON THE RESTARTING JOB» HE WILL BE TOLD IF THE RESTART
1S WAITING DUE TO INTERFERING AREASe RARELY,» HOWEVER» SHOULD THE
McP OR THE RESTARTING JOB ITSELF CAUSE INTERFERENCE,

A RESTART JOB THAT DOES NOT WAVE AN EXCESSIVE AMOUNT OF OVERLAY DISK
USUALLY TAKES ABQUT FQUR SECONDS RESTARTINGs NONE GF ITS STORAGE IS
OVERLAYABLE, OF JITSELF» A RESTARTING JOB USES LESS CORE STORAGE
THAN IT DID BREAKING, HOWEVERs» WHEN RESOLVING INTERFERENCES

INVOLVES MOVING MANY AREASs A NO MEM SITUATION MAY OCCUR, IN THIS
EVENT» MOVEMENT 1§ TEMPORARILY ABANDONEDs AND THE SYSTEM RECOVERS,
THOUGH A HALT/LOAD AND A NEW RESTART ATTEMPT MAY BE REQUIRED.

AFTER A J0B HAS RESTARTED, ITS FILES ARE REQPENEDe THE SYSTEM FINDS
FILESs CHECKS THEM AGAINST DATA SAVED AT BREAKs AND THEN REPOSITIONS
THEM FQORWARD ACCORDINGLYe IF A FILE CHECKED IS SOMEMOW UNSUITABLE,
THE OPERATOR IS TOLD WHAT WAS WRONG» AND THE SYSTEM TRIES FINDING

THE CORRECT FILE,

ONLY TAPE FILES ARE ACTUALLY SPACEDs THE RESTART JOB IS TERMINATED
IF AN IRRECOVERABLE PARITY (R QTHER PROBLEM QCCyRS. POSITIONING
OTHER FILES I8 IGNORED. THEIR PROPER POSITIONING DERIVES FROM

INTERNAL REFERENCES LEFT INTACT,

NOTE THAT FILE CHANGES MADE AFTER A BREAK ARE NOT CONSIDERED WHILE
REOPENING THE FILE, FOR INSTANCE, ERRQORS MAY RESULT IF A RECQRD lsg
ADDED» DELETED» QR ALTERED, SUCH ERRQRS NEED NQT ApPEAR IMMEDIATELY

AFTER THE BREAKPCINT,

A JOBes TAPE, DIgk, PSEUDU=READER, PRINTER, PRINTER BACK UP TAPE,
AND PRINTER pBAcKk UP DISK FILES MAY gg QPEN AT gREAK, REOPENING
THESE TYPE FILES IS CONSIDERED BELOw, ~

NOTE THE CMECKS WHICH APPLYs T0O BREAK AT ALL? OTHER TYPE FILES ANV
SORT FILES NUST WAVE BEEN CLOSEDe THEY ARE IGNORED WHILE THE SYSTEM
REOPENS FILES,

PRINTER FILES NEED NO ATTENTION WHILE BREAKING. AT RESTART»
PRINTING CONTINUES wlTH WHICHEVER INFORMATION LOGICALLY FULLOWED ThE
BREAK . THE UNIT SELECTED IS NOT POSITIONED WITHIN THE PAGE UR
PHYSICALLY LABELED, BACKUP FILES RESTART SIMILARLY» BUT WITH NEw
FILES. ONLY TYPE CORRESPONDENCE IS CHECKEC,

DISK FILES ARE PERMANENT=OR=NOT ACCORDING T1Q WHETHER THEY ARt
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MENTIONED IN FHE DIRECTQRY AT BREAK, TEMPORARY FILES BECOM:
PERMANENT, THEIR SAVE FACTOR IS THEN SET TO SIXTYSTHREE IF IT WAS
PREVIOUSLY ZER@, THE DIRECTORY®S INFORMATION ABQUT PERMANENT FILES
IN USE MAY BE INACCURATE» THEREFORE» IT IS UPDATED EACH BREAK.

AT RESTART, DISK FILES ARE CHECKED FOUR BLOCKINGs, RECORD SIZEs NUMBER
AND USE OF ROWS, AL OWED NUMBER OF KROWS, AND END=OF~FILE SUITABILITY,

PSEUDD READERS ARE CHECKED FOR TYPE CQRRESPONDENCE ONLYs THE
SYSTEM=S NORMA| CHECKS DETECT SHORT CONTHROL=DECKS» AND THE OTHEK
DISK FILE CHECKS ARE NOT RELEVANT, HOWEVER» CONTROL DECKS HAVE
INTERNAL CBNTROL CARDS LINKAGES» REFERENCES TO WHICH REOPENING DOES
NOT CHECK. FURTHERs THE SYSTEM CAN NOT FIND A SUB"BECK UNLESS IT 1§
CURRENTLY IN A PSEUDO=READER

TAPE FILES (NOT PRINTER OR PUNCH BACK UP) HAVE A PHYSICAL BLOCK
COUNT RECORDED EACH BREAKe FINDING AN INPUT TAPE FILE MAY INVOLVE
SEARCHING A MULTIFILE REELe REQPENING TAPE FILES ARE FOUND AS
THOUGH THEY ARE INPUT FILES = ONCE CHECKED AND ACCEPTED THEY ARE
SPACED FORWARD ACCORDING TO THWE DIFFERENCE BETWEEN CURRENT AND BREAK
COUNTS THUSs A TAPE Is EFFECTIVELY POSITIONED RELATIVE 710 I7$
REEL™S BEGINNING, AS ACCEPTED» TAPES ARE PCSJITIONED IN PARALLEL.

IF AN OUTPUT TAPE REEL WAS "RS"=ED TO LUAD THE BREAK JUST RESTARTED.
THEN THE TAPE WAS CHECKED BY THE "RS"™ HANDLER, AND ITS UNIT WAS LEFT
NOT=IN=USE» POSITIONED AND MARKED TO0 PREVENT J0OBS WHICH ARE NOT
RESTARTS FROM FINDING IT, THE UNIT IS THEREFQORE CHECKED FOR MARKS
THE "RS"™ HANDLER LEFTe IF THE UNIT IS UNMARKED, A TAPE IS FOUND,
CHECKED LIKE QTHER TAPESs AND ALSQ CHECKED FQOR A BREAK FILE CQPYs

OTHER TAPES (NOT BACK UP) ARE CHECKED FOR TYPEs LABEL» FORMAT» DUMP,
AND WRITE-ENABLE CORRESPONDENCE’ TAPE FORMAT CQRRESPONDENCE IS WRONG
IF THE FILE REQUESTED IS FOUND AFTER THE BLOCK BROKENe TAPE LABEL
CORRESPONDENCE IS WRONG IF THE BROKEN FILE HAD C(LACKED) A LABEL AND
THE FILE FOUND LACKED (HAD) UNE, OuMP CCRRESPONDENCE IS WRONG IF
THE FILE FOUND LACKS A NEEDED BREAK FILE COPY. WRITE=ENABLE
CORRESPONDENCE IS WRONG IS THE FILE NEEDS (LACKS) A WRITE=RING.
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SPECIFIC COMPONENTS

(A XYY T I E XY L XY ¥ ¥

AS NOTED EARLIERs A PROGRAM IS RESTARTED BY THE OPERATOR OR USER
EXECUTING THE APPROPRIATE BREAKOUT FILE. THIS IS TRUE EVEN IF THE
FILE WAS ON TaAPEs SINCE THE "RS <UNIT>" COMMAND SIMPLY PLACES THE
BREAKOUT TAPE FILE ON DISK, AND DOEs NOT INITIATE THE RESTARTs THUS
SELECTION IS THE ENTRY POINT FOR RESTARTING,

SELECTION CHECKS EVERY FILE WHICH IS EXECUTED FOR BEING A BREAKOUT
FILEe A BREAKOUT FILEeS SEGMENT ZERQ IS SIMILAR TQ THAT OF A NORMAL
PROGRAM CODE FILE IN THAT MANY FIELDS ARE SHARED, THE BITS IN The
HEADER SIGNIFYING THAT THE FILE CONTAINS EXECUTABLE CUDE ARE SET
(HEADER[4)4[9:23)23) FOR A BREAKOUT FILEs SELECTION RECOGNIZES A
BREAKOUT FILE BY THE [281] OF SEGMENT ZERQ BEING SET. IF THIS BIT
Is SET AND BREAKQUT Is SET FALSE, THE FILE Is CONSIDERED NON=
gXgCUTABLE, IP THE BIT IS SET AND BREAKOUT IS SET TRUE» THE CURRENT
MEMORY CONFIGURATIgN IS CHECKED AGAINST THAT STORED IN THE FILE IN
TERMS OF MEMASKs MSTART, AND ADDRESS OF NFU, IF ANY DISCREPANCIES
ARE FQUND» THE RESTARTING JUB 1S ES«ED IN A SPECIAL MANNER BY
CALLING FORK OGN RSDSEDe OTHERWISE RESTART Is CALLED wITH FIRST
PARAMETER A PQINTER Tg SEGMENT ZERQ oF THE FILE I) CORE AND SECQND
PARAMETER A PBINTER T0 A SCRATCH CQRE AREA. AFTER RESTARY s
cALLED? SELECTICN SETS RESTARTING TO THE NEGATIVE OF THE MIX NUMBEN
wHICH THE RESTARTING JOB HAs BEEN AsSIGNED 70 FLAG THAT A J0B Ig
BEING RESTARTED AND TO IOENTIFY THAT JOB,

THE PROCEDURE DECLARATIQON OQF RESTART IS AS FOLLOWS?

PROCEBURE RESTART(S»T)3 VALUE T; ARRAY S(+]l; REAL T3

WHERE PARAMETER "s"™ POINTS TO SEGMENT ZgRQ FROM SELECTION ANQ
PARAMETER nT* PCINTS TO A SCRATCH CORE AREA T( BE USED FOR RESTART
STACK, SINCE SELECTION HAS NOT SgT UP THg JUB COMPLETELY» IT CANNOT
BE NORMALLY TERMINATED UNTIL BOJe THE RESTARTING VALUE OF THE
NEGATIVE OF THE MIx INDEx AND CODE IN THE PROPER PLACES IN THE MCP
ENFORCE THIS RULE.

THE RESTART RQUTINE BUILDS AN ARRAY RgW (ML) REFLECTING THE STATUS
OF THE SET OF MEMORY LINKS AT BREAKOUT TIME, SETS UP REPLYLPIMIX)
SUCH THAT THE CPERATOR MAY MONITOR THE PRQOGRESS OF RESTARTING WITH
WY, MAY CLEAR CERTAIN CONDITIONS WITH QOKs AND MAY DISCONTINUE THE
RESTART WITH DS» AND SETS UP GRSDLPIMIX) INITIALLY AS POINTING T0U
THE ML ARRAY R(QOW, THEN RESTART CALLS FORK ON KERNEL AND EXITS TU
SELECTION,

THE PROCEDURE DECLARATION FOR FURK IS AS FOLLOWS?
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SAVE PROCECURE FORK(R»S»Q»MK)} VALUE R2SsW2MK;
REAL R»S,MK; NAME Q/
WHERE PARAMETERS ARE INTERPRETED AS FOQLLOWSS

PARAMETER MEANING

ROUTINE 70 BE CALLED

NEW STACK FOR ROUTINE

ADDRESS TQ BE TESTED (LIKE SNOOZE)
K MASK TC BE USED (LIKE SNOUZE)

TOoO WO

THIS ROUTINE IS WUSED Tp PASS PIMIX FROM ONE STACK TO STACK. IN
CALLING FORK, GNE ASSURES THAT THE CONDITION NOT (MCQJAND MKINEQINUT
0) IS NOT IN FORCEs, FORK WILL MAKE "R"™ PRESENT IF NECESSARY. SINCE
OLAY CHECKS STACKS TO DEGCIDE A ROUTINE IS USELESS» FOKK DOES NOT
LOSE CONTROL ONCE "R"™ 1S PRESENT, THE CALLING ROUTINE MUST, AFTER
FORKING, RELINQUISH PiMIx BEFORE CONTROL LOSS AND ASSURE TMg
CONDITION WILL BE [N FORCE, FURTHERs IF "R™ EXJTS AFTER AWAKING T
WILL HANG HERE. THE METHOD FORK USES TQ PERFORM ITS WORK IS TO FAKE
A SNOOZE ENTRY FROM THE BEGINNING OF TME ROUTINE 70 BE CALLED.
THEN? WHENEVER THE CONDITION NOTC(MIQ) AND MKINEQCNOT 0) IS

SATISFIED, OUTER BLOCK CODE CAUSES CONTROL TU BE TRANSFERED 70 THE
ROUTINE WI¥H THE PROPER PiMIXe AS NOTED ABUVE» THE ROUTINE MAY NUT
PERFORM A NORMAL EXIT BUT MUST BRANCH SUMEWHERE OR FORK TO SOME

ROUTINE.

ONE ROUTINE WHICH IS FORK=ED IS KERNEL WNICH CONTROLS THWE RESTART
PROCESS, IT C€ALLS OTHER ROUTINES TO REQPEN FILES, MOVE MEMORY
CONTENTS AROUND» ETCoeo IT ITERATES UNTIL IT CAN ARRANGE MEMORY
CONTENTS SUCH THAT THEY ARE CUMPATIBLE WITH THOSE DESCRIBED IN THE
ML ARRAY ROW PCINTED T0 BY GRSOCPIMIX]e SOME OF THE MORE

INTERESTING CASES OCCUR NWHEN THE KERNEL DISCOVERS THAT IT HAS 10
MOVE ITSELF» SOME OF ItSs OTHER ROUTINES», OR ITS STACK, CODE
THROUGHOUT THE MCP SUPPORTS THIS MOVEMENT EITHER PASSIVELY OR
ACTIVELY, IT SUPPORTS THE MOVEMENT PASSIVELY BY NEVER WATCHING THE
JAR, CIDTABLE, NFO» AND OTHER MAJOR GLUBAL ARRAYS, AND LUSING
CONTROL.» IT SUPPORTS THE MOVEMENT ACTIVELY IN CERTAIN ROUTINES,
SUCH AS READEMFROMDISK» WITH SPECIAL COOE TO CHECK FOR AN ACTIVE
KERNEL AND TO FACILITATE ITS ACTIVITIES THROUGH SPECIAL ACTION. AS
MENTIONED EARLIER, RESTART FURKS THIS ROUTINE TO ARRANGE PLACING THE
AREAS ML DESCRIBES» (GRSDLPIMIX] DESCRIBES ML)» WITH THAT GOAL. 17
MAKES SUCCESSIVE PASSES AT MEMORY, PLACING EACH AREA AS SOCON AS
POSSIBLE THEN TRYING TO MOVE WHATEVER INTERFERE(D

THE MOVE ROUTIMNgS ARg MODULAR, SOMg ARg REGUIREDs AND SOME NOT,
EACH TIES RESTART CLOSER TQ THE SYSTEM AND RENDERS MAINTAINENCE MORE
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DIFFICULT, UNNECESSARY ROUTINES SHOULD BE JUDGED FUR THIS
CONVENIENCE OVER THAT OF RESTART. THE KERNEL=S ITERATION IS NOT
STRICTLY CQONVERGENT» BUT mAY BE ENDED AT THE QPERATQR®S DISCRETIUN
WITH A "DS"™ MESSAGE. HE MAY INITIATE A DIALCG TO MONITOR THE
KERNEL=S PROGRESS WITH A "WY™ MESSAGE,

AS KgRNglL PROCEEDS» IV PERIOQICALLY CHECKS TO Sgg IF THE OPERATUR
HAS, THROUGH KEYIN, CHANGED REPLYe JF SC» KERNE[ SPQUTS A STATULS
MESSAGE FOR A "WY"™ AND BRANCHES TO RSDSED [N CASE OF A "Ds", "OK"
1S NOT A VALID KEYIN TO THE KERNEL ITSELF, BUT IS TO REUPEN, WHICH
1s CALLED BY THE RESTART», WHICH 1S CALLED BY KERNEL » AND SPECIFIES
THE RETRY OF REGRENING THE FILE WHICH CAUSED A ""*WRONGese™ OQOR "==
WRONG FILEsse™ MESSAGE. KERNEL ITSELF MOVES MGST MEMORY AREAS
AROUND TO AVOID MEMORY AREA CONFLICTS, HCOWEVERs THE KERNEL CANNUT
MOVE ITSELF OR ITS OWN STACKe IN ORDER TO DO THIss AND IN SEVERA{
OTHER SPECIFIC CASESs IT calLLS MOVETHEREST,

RSOSED 1S A PROCEDURE WHICH IS UNTYPED AND PARAMETERLESS, IT IS
EITHER "FORK"=EC BY SELECTION QR BRANCHED TU BY THE KERNELe AT THE
TIME WHEN THlS PROCEDURE Is EVUKED, THE JOB LACKS THE PREREQUIsITES
FOR NORMAL TERMINATIQON (STACKes PRTs» ETCe)o THEREFQRE» THE PROCEDURE
ATTEMPTS TO ENSURE THAT NORMAL TERMINATION IS NOT APPLIED,

REOPEN Is A PRQCEDURE WHICH Is ALSO UNTYPEU AND PARAMETERLESS. IT
IS USED TO POSITION TaPg FILES CONTAINING "BRgAK"™ INFORMATION,
STANDARD RQUTINES ARE USED TQ DETERMINE THE UNIT THE DESIRED TAPE IS
MOUNTED ON, RECPEN THEN CHECKS THE BREAK INFORMATION AT THE START
of THE REE_L TO ENSURE THE VALIOITY QF THE TAPEs ONCE THIS HAS BEEN
ACCOMPLISHED, ALL REFERENCES TO THE FILE wHICH MAY HAVE BEEN ALTEREL
DURING THIS pPRQCESS ARE CQRRECTEDe (NE EXCEPTIQN IS THAT (DD FILES
MARKED "CLOSED/RETAINED™ Ay BREAKOYT ARE NOW MARKED AS "CLOSED/
RELEASED", REOPEN ALSO APPROPRIATELY MARKS MgMORY LINKS S0 THAT
TERMINATE AND FILECLOSE AY CLOSE THE FILE.

AT THE VERY END OF ITS SUCCESSFyL OPERATIONS, KERNEL BRANCHES Ty
RSUFFIX IN ORDER T0 COMPLETE THE RESTART, RSUFFIX COMPLETES ThE
RELEVANT OPERATICNS OF SELECTION NOT PERFQORMED WHEN RESTART WAS
CALLED, REINITIALIZES OVERLAY TABLES AND DISK STORAGE, RESETS COBOL
SAME AREAS Tp GIVE INVALID ADURESS TQ THE FROGRAM IF IT REFERENCES
THEM» REINITIALIZEs FsSROw» INTABLE, FPB, SEGMENT DICTIONARY, AND
MAKES THE NECESSARY PROGRAM SEGMENTS PRESENT AGAINs IT THEN FILLS
IN ANY MEMORY AREAS NOT PREvIOUSLY FILLED INs IT SPOUTS THE MESSAGE
", ,RESTARTED® AND REOPENS ALL FILES OPEN AT BREAKQUT TIME. Akl
FINISHED, 1IT BRANCHES TO RETYRN IN THE QUTER BLOCK TO BEGIN NORMAL=®
STATE PROCESSING,

THE ONLY MAJOR RESTARTING ROUTINE WwHICH HAS NOT BEEN DESCRIBEU
PREVIQUSLY HERE IS REELERe. WHEN KEYIN DISCOVERS THAT THE QPERKATUK
HAS ENTERED "RS™» IT CALLS REELER WITH A PARAMETER WHICK IS A
POINTER TO THE LOCATION IN MEMORY OF THE CHARACTER AFTER THg
CHARACTERS RS IN THE MESSAGE ENTERED BY THE GQPERATOR. REELER
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DECODES THE INFQORMATION, VERIFIES IT» AND IF IT IS CORRECT THUS FAR,
CHECKS THE DESIGNATED UNIT FOR CONTAINING A BREAKQUT FILE, IF SO»
IT COPIES IN THE FILE AND RECREATES THE DISK FILE USED TO CREATE THE
TAPE FILE, THEN ENTERS IT IN THE DIRECTURY UNDER THE NAME UNDEK

WHICH IT WOULD HAVE BEEN ENTERED (QORIGINALLY. IT ODOES NOY
AUTOMATICALLY EXECYTE THE BREAKUUT FILE.
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SYSTEM EFFECTS

BREAKQUT=RESTART WAS DESIGNED TOo ELIMINATE ITS CHARACTERISTIC OPERATOR
MAINTENANCE REQUIREMENT, WITH THIS END IN VIEW» THE DESJGN CONF INES ITS
ATTENTION TO THE JOB PRINCIPALLY INVOLVED» THEREBY MARKEDLY REDUCING
TANGENTIAL INTERACTIONS WITH THE SYSTEM AND OUTHER JOBSe TWO OF SUCH
INTERACTIONS LEFT WARRANT ATTENTIONS

NOTE THAT BREAKOUT SAVE ALL INTRINSICS THE JOB MAY USEe THIS ENSURES
THE INTEGRITY QF REFERENCES THERETU» BUT USERS MAY OCCASIONALLY RESTART
WITW FUNCTIONALLY ©pATED INTRINSICS, AN EgRRQR, 70 AVOIp POTENTIAL
PRUBLEMS, THE SAME MCP AND INTRINSICS USED AT BREAKQUT TIME MUST BE USED
AT RESTART TIME,

BREAKQUT MESSAGES

[ E A X Y X X X B X 24 X K X 3 J

wesCAN®T BREAK DATA FILE DESIGNATOR RDC3 JOB SPECIFIER"™.
THE JOB TRIEp BREAKING WITH A FILE UF UNSUITABLE TYPE CPEN.
THE BREAK TRY IS IGNORED.,

wPRIORITY? 0B SPECIFIERsMIX! BREAK NUMBER BUILTw,
THE SPECIFIED J0B JyST BROKE, CREATING THE BREAK FILE PROGRAM
NAME/BREAK NUMBER, THE BREAK FILE IS THEN MQVED TO AN QUTPUT

TAPEs IF NECESSARY,
"PRIORITYs J0OB SPECIFIER=MIxs BADUMP ON UNIT".

THE SYSTEM cOULD NOT cOPY A BREAK FILE UNTO THg TAPE MENTIONEUD.
IT WILL TRY AGAIN ON A NEW REEL.

RESTART KEYIN

SRS geen Tesew

THE RS MESSAGE ALLOWS THE OPERATOR TO ADD A BREAK FILE TO Tht
DIRECTYORY,THE BREAK FILE HAVING BEEN COPIEC TU A CQBOL JOB=S OUTPUT
TAPE» THE RS MESSAGE FORMAT ISt

wRS UNIT"™,

THE RESPONSES ARE?}

"RS UNIT INV KBD"™, UNIT IS NOT A TAPE,

"UNIT NOTE",

NOTE IS ONg OF NOT READY» IN USEs SCRATCH» WRITE LOCK, OR NOU
DUMP,
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» PROGRAM NAME,/ BREAK BREAK NUMBER NOT ADDED, OUP LIB RS UNIT,"
THERE IS ALREADY A DISK FILE WITH THE NAMES MENTIONEDe. Thi

BREAK FILE CN THE UNITY IS NOT LOADED,

"UNIT ERROR IN DUMP®
THE TAPE*DISK BREAK FILE CUPY WENT AWRY, THE BREAK FILE IS NOT

LOADED,

"PROGRAM NAME 7 BREAK NYUMBER ADDED, TAPE POSITIONEDS UNIT,"
THE RS UNIT WAS SUCCESSFUL., THE UNIT 1S LEFT POSITIONED AND
MARKED FOR THE PENDING RESTART QF THE (OADED BREAK FJILE.

RESTART MESSAGES

"JOB SPECIFIERsMIX GONE TIME."
THE JOB WAS A RESTART WHICH WAS ES~tD QF DS=ED BEFORE HAVING

RESTARTED,

“PRIORITYt JOB SPECIFIERsMIX RESTARTED."
THE DESIGNATED RESTART J0OB HAS COMPLETED REPLACING CORE STORAGE
AND NOW HAS A NORMAL JOB STRUCTURE, THE JOB WILL BEGIN
REOPENING FILES NEXT,

"PRIORITYt JOB SPECIFIER®mMIX RESTART IS STATE"™,
STATE I3 WAITING OR MOVING,
THE OPRERATOR REQUESTED MIX WY BEFORE THE JOB RESTARTED, THIS
RESPONSE TELLS WHAT RESTART IS DOING,

CYeem]IX3 MIXgeoeooe2MIX IN THE HAY".
THE MIXES ARE USING CORE AREAS NEEDED TU REPLACE THE RESTARTING
J0B=S STORAGE.,

FILE REOPENING MESSAGES

POy ovwNEORSEe gTRogemen

"weRONG FILE DATA FILE DESIGNATOR RDCi JOB SPECIFIER™.
REOPENING INVOLVES CHECKING FILES FQR COMPATIBILITY WITH THOSE
IN USE AT BREAKOUT, THE DESIGNATED FILE IS NOT SUFFICIENTLY
COMPATIBLE AND THE NEXT MESSAGE HINTS WHYs THE OPERATOR MaY
RESPOND WITH AN "OK™» "WY", OR "DS" REPLY, "OK"™ INITIATING A
RECHECK

"amWRONG HINT2 o900 HINT."
THE HINTS ARE AMONG THE FOLLOWING?

WRITE STATE THE FILE=S WRITE RING IS IN THE WRONG PLACE
CIN THE BOX OR ON THE TAPE).
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ROWS USED
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EOF
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THE FILE LACKS (NEEDS) A LABEL.

A FILE ON DISK (TAPE» LINE PRINTER) AT BREAK
MUST BE ON DISK (TAPEs LINE PRINTER) AT
RESTART., FOR EXAMPLE» A PRINTER FILE WAS
BROKEN AND THE QPERATQOR TRIED REQPENING IT
AS A PRINTER BACK UP DISK,

D1sk FILES HAVE UP TU TWENTY ROWS, THE UNE
FOUND DOES NOT HAVE THE RIGHT NUMBER OF RUWS,

THE 0ISK FILE FOUND HAS TWE WRONG NUMBER GF
ROWS ALLOWED,

IT IS TOO SHORT,

ITS RONS ARE THE WRUNG SIZg,

IFr IT IS A DISK FILE» ITS BLOCKING OR RECORD
LENGTH IS WRONGs IF IT IS A TAPE FILEs T
WAS FOUND BEYOND WHERE IT WAS [N BREAKOUT,
A FILE SECURITY ERRUR QCCURRED.

THE TAPE FILE LACKS A BREAK FILE COPY.
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WORD

!
0

FIELD

- RIKD]
£315])
(83103
{FF)
{CcF])

- PAGE
= BUFFER (NORMAL) =

CONTENTS

SIZE=1 OF (N)

LOCATQUE SKELETON
(FIBL10].(3315]) POINTS WERE)

85

sMUST BE ZERO

2 LOGICAL UNIT NUMBER

s POINTER TU WORD TWO OF NEXT ByUFFER
& ADDRESS OF TQP ]l0 DESCRIPTQR
WORDCOUNT FOR ALL BUT DISK
ALTERNATE DISK ADDRESS
DESCRIPTOR POINTS HERE

ADDRESS FOR DISK

AS PER WORD i1 FQR REVERSE FILES
AS PER WORD O EXCEPT FF POINTS
AT (N=2) OF NEXT BUFFER,

20



PAGE
» BUFFER (PRINTER BACK UP) =

BUFFER (PRINTER BACK UP)

U Nean ST PRE BPEe ®We

WORD

-1
0

1
1=17
18

FIELD

(31301
(CF1)

CONTENTS

LOCATQUE WORD (COPY)

LOCATQUE WORD

(FIB [(10),03%15] POINTS HERE)
5 AREAS OF 18 WORDS EACH
PRINT RECQORD

10 DESCRIPTUR

RECORD NUMBER

CIN FIBLS5).(FF]» TOQ)

56
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= BUILDLABEL, BYPASS =

BUILDLABEL

BUILDLABELCLABLE»MID,FIDSREELPCDATESCYCLESPFACTIPTNSBLKODE»BSIZES
RSIZE) IS A PRCCEDURE WHICH CONSTRUCTS A STANDARD TAPE LABEL IN
"LABLE" WITH THE SPECIFIED PARAMETERS,

BYPASS

USED BY ENSERUSERFILE 1O LOCATE THE ENDS OF THE REGULAR AND BYPASS
DIRECTORIES,

BYPASS,(18115) FBINTS AT END OF REGULAR DIRECTORY,
BYPASS,[33315) PGINTS AT END OF BYPASS DIRECTURY,



CCMASK1

LA A4 X X 1)

CCMASKL

WORD

NOT USED
UNLOCK
USE

LBCK
FREE

PUBLIC
USER

RUN
COMPILE
EXECUTE
DUMP
UNLOAD
ADD

LOAD
REMOVE
CHANGE
UNIT

END

DATA
LABEL
SET
RESET
NOT USED
NOT USED
N8BT USED
FILE

CCMASK] BIT

CCMASK]Y

O=22

a3
24
a5
26

27
28
29
30
3
32
33
34
35
36
37
38
39
40
41
42
43
4y
45
46
47

STANUARD MASK

NO
NO

NO
NG

NO
NO
YES
YES
YES
NO
NO
NO
NQ
NO
NO
NO
YES
NO
NO
NG
NO

YES

PAGE
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IS A MASK FOR DEFAULT ALLOWABLE CONTROL CARD RESERVED WORDS
FROM REMOTES AND IS DEFINED AS FOLLGWS?



CCMASK?2

CCMASK?2

WORD

EXPIRED
ACCESSED
PROCESS
10
PRIORITY
COMMON
CORE
STACK
SAVE

NOT USED
NOT USED
NOT USED
ALGOL
XALGOL
FORTRAN
TSPOL
BASIE
COBOL68
WITH
COBOL
LIBRARY
SYNTAX
FROM

T0

CCMASKeZ BIT

O ONOWUNEWN » O

CCMASK2

STANDARD MASK

NO
NO
YES
YES
NO
YES
NO
NO
YES
LY 1
YES
NO
YES
YES
YES
YES
ND
YES
NO
NO
NQ
NO

PAGE
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1S A MASK FOR DEFAULT ALLOWABLE CONTROL CARD RESERVED WORDS
FROM REMOTES AND IS DEFINED AS FOLLOWS!
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= CCT0G, CHANNELs CHECK =

cCTo6

COUNTER FOR THE NYMBER OF USERs OF THE RsnDg ARRAY. WHEN CCTOG
BEcOMES NONPOSITIVE» THRE MEMORY LINK BgFORE RESWpS IS CHANGEp TO
MARK THE AREA AVAILABLE,

CHANNEL

DESCRIPTUR POINTING TO THE CHANNEL ARRAY. CHANNELCIJ CONTAINS
LOGICAL UNIT OF _LAST DESCRIPTOR SENT OuUT ON CHANNEL 1+ CHANNELCO)
WILL CONTAIN THE LOGICAL UNIT NUMBER THAT WAS ATTEMPTED BUT
TERMINATED AS A RESULT OF AN I/0 BUSY CONDITION.

CHECK

CHECK IS A KETBOARD OPTION ENABLED BY SETTING THE COMPILE=TIME
MODULE CHECKLINKS. IF CHECK Is TRUE, ALL MEMORY LINKS WILL BE
CHECKED EACH TIMg A "GgTSPACE™ IS PERFORMEDe IF A "BAp"™ LINK I®
FOUND, THE MESSAGE wINVALID Ink™ WILL BE CISPLAYED ON THE SPO AND
THE SYSTEM wILL ENTER A "DO UNTIL FALSE"™ LOQGP, THE BAD LINK sKOULD
THEN BE IN THE TOP OF THE STACK.
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« CIDROW FORMAT =

CIDROW FURMAY

94 WORDS LONG

-1 INDEX INTO CIDTABLE C(LOGICAL UNIT NUMBER=32)
0 ADDRESS OF TOP BUFFER
| ADDRESS OF ALTERNATE BUFFER
2 DECK FILE ID
3 RECQRD COUNT
[9p11) RESERVED BREAKQOUT RESTARTY
4 RECORD NUMBER OF NEXT CONTRQL CARD
) WORDS ySED IN CURRENT BLOCK
6 LINK TO NEXT DECK ON pDISK
7=29 FILE HEADER
30 RESULT OF LAST DISK 1¢/0 ON FIRST BUFFER
31 DISK ADDRESS
32=61 FIRST RECORD BUFFER
62 RESULT OF LAST 1/0 ON SECUND BUFFER
63 DISK ADDRESS
64~93 SECOND RECORP BUFFER

THE MCP  HANDLES THE PSgUDO=READER INPUT IN A PING=PONG FASHION»
ALTERNATING THE USE OF THE FIRST AND SECOND BUFFERS, HOPEFULLY USING
ONE FOR PROCESSING AND THE GTHER FOR INPUT.

THE ROUTINE “READFROMDISKk™ IS USED FQOR ALL ACCESSES TO
PSEUDOREADERS, (CNCE THEY HAVE BEEN OPENED. ITS PROCEDURE

DECLARATION ISt

BOOLEAN PROCEDURE READFROMDISK(H,IB);
VALUE H»IB3;
ARRAY H»1Bj:

WHERE "M® IS A POINTER TO CIDROW FOR THIS PSEUDQREADER=S LOGICAL
UNIT NUMBER AND "IB"™ IS A POINTER 710 THE AREA IN WWICH TU PLACE THE
NEXT CARD IRAGE,

"READFROMDISK™ RETURNS A VALUE OF "TRUE"™ IF "1B"™ CONTAINS A CONTRUL
CARD IMAGE AND “FALSE™ IF »IB" CONTAINS A NCGN=CONTRQOL CARD IMAGE.



PAGE o2
= CLUCK =

CLOCK

CONTAINS NUMBER (QF TIME INTERVAL INTERRUPTS PROCESSED SINCE LAST H/L
TIMES 64,
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= COMMUNICATES = ?

COMMUNICATES

T0 USE THE COMMUNICATE OPERATOR, A NORMAL STATE PROGRAM FIRST PLACES
PARAMETERS IN ITS STACKe THE WORD AT THE TOP OF THE STACK IS THEN
STORED IN TYHE CELL ADDRESSED BY (R+9), THE COMMUNICATION INTERRUPT
BIT IS SET AND THE MCP ROUTINE THAT HANCLES THIS INTERRUPT FIRST
ACCESSES (R+9) CF THME PROGRAM THAT CAUSED THE INTERRUPT, THEN,
ACCORDING TO TWIS CODE VALUEs THE MCP TRANSFERS CONTROL TO THE
SECTION OF THWE MCP DESIGNED TO HANDLE A COMMUNICATE INTERRUPT WITH
THAT CQDE. THE QPERATQR IS TREATED AS A Ng=OP IN CQNTRQL STATE,

IF THE VALUE FOUND IN (R+9) BY COMMUNICATE IS NEGATIVE» THE PRUGRAM
WILL BE Ds~ED wWITH THE MEgSAGE "=INVALID COM"™, IF THE VALUE Is 700
LARGE OR NOT INTEGERIZgp» UNDEFINED RESULTS» INCLUDING SYSTEM HANGS.
MAY BE EXPECTEDs NEGATIVE COMMUNICATE PARAMETER NUMBERS ARE USED By
THE TIME SHMARING SYSTEM,

TO SHORTEN THIS DISCUSSONs LET US CONSIDER THE STACK SETUP AT THE
TIME OF THE COM CPERATOR.

RCW (COMMUNICATE)

MSCHW CCOMMUNICATE)

IRCwW ((R+9) REGISTER POINTS AT IRCw)
ICh

A REGISTER
B REGISTER
PARAMETER
PARAMETER
PARAMETER
PARAMETER
PARAMETER

V& Wwh) e

PARAMETER | IS REFERENCED AS (F="4)s PARAMETER 2 IS REFERENCED AS (F=
5)s ETCoo THYS THERE IS A CONSISTENT NOTATION USED IN THE MCP
REFERENCING THE PARAMETERS OF A COM» AS FOLLOWSS



PAGE 64
» COMMUNJCATES =

RELATIVE

ADDRESS PARAMETER REAL, INTEGER ARRAY NAME
oo a®es (LA A 2 L X X X ¥ LR L I mEmE-e e L XY X ] LY Y
Fet 1 R4 14 Al NG
Fe=5 2 RS I5 AS NS
F=6 3 R6 16 A6 Né
F=7 4 R7 17 A7 N7
F=8 9 R8 18 AB N8
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= COMMUNICATES =

COM cODE DESCRIPTION

mmm goawm [ Z P XX B X XX ¥ ¥ Y

0 "e INVALID EOJ™ ERROR TERMINATION, IT 1S NORMALLY USED IN
COoBOL» FORTRAN, AND TSPFOL,

1 TIME FUNCTION,
14 CODE  VALUE RETURNED IN 14

e weane SO NR peRenEee =S o

LSS =1 14

-1 USER CODE

0 DATE (yYDOD)

i TIMg OfF DAY IN SIXTIETHS OF SECONDS

3 I0 TIME IN SIXTIETHS OF SECONDS

4 MACHINE TIME VALUE 0=64

5 DATE (MMDDYY)

6 NAME OF DAY QF wEEK MINUS SYLLABLE "DAY"

GTR 6 14
2 WAIT CALL FROM ALGOL» UNTIL CALL FRUM cOBOL.,

IT INVCKES SLEEP(LMLAS)I»R4) THEN RETURNS TO THE CALLING
PROGRAM WHEN SLEEP RETURNS,

3 RETURNS SPECIFIC ARRAY AND AIT STORAGE,

THE PQOINTER TO THE ARRAY DESCRIPTQR MUST IN N4» AND THE
NUMBER QOF DIMENSIONS TU BE RETURNED MUST BE IN R3,

4 ZIP WITHs, IN ALGOL», AND PERFORM WITH, IN COBOLs OR ARRAY KUW
OR FILE NAME,

THE ARRAY QR FILE DESCRIPTOR MyUST BE IN A4, THE SIZE FIELD
OF A FILE DESCRIPTOR IS ZERO AND THAT OF AN ARRAY
DESCRIPTCR IS NONZLERUs SO THIS IS USED FQR DISCRIMINATION
PURPOSES,

5 END OF JOB,

IT HAS NO PARAMETERS, IT MUST BE EXECUTED WHEN THE
BLOCKCOUNTER = § OR PRUPER ACTION wlLL NOT BE TAKEN,

6 WHEN FUNCTTON.,

I4 CONTAINS THE NUMBER OF SECUNDS TO WAIT BEFORE
REACTIVATING THE PROGRAM,
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FILL ARRAY ROW,

14 CONTAINS INDEX OF THE FJILL SEGMENT N THE SEGMENT
DICTIONARY, AND A5 CONTAINS THE ARRAY RgW DESCRIPTOR FUK
THE ARRAY T0 RECEIVE THE FILL INFORMATION, THE MINIMUM OF
THE RUMBER OF WORDS IN THE FILL AND IN THE ARRAY RQW IS
MOVED,

ZIP PERFORM WITH TWO PARAMETERS IN ALGOL OR COBOL.

R4 CONTAINS THE SyUFFIx OF yRE JGB 710 BE EXECUTED AND KD
CONTAINS THE PREFIX.

FILL ARRAY ROW WITH INQUIRY,
(NOT ARPLICABLE TO B407 DATA COMMUNICATIONS Il SYSTEM,)
BLOCK EXIT,

THIS CCOMMUNICATE RETURNS BLOCK STORAGE., IT HAS NO
PARAMETERS,

ALGOL 10 FUNCTIONS INTERFACE,

R4
PARAM

VALUE FUNCTION

mORee Mesepmew

FILEOPEN(O»AS52(CF])

"aPAR NO LABELeeo"

"eEQF NO LABELeee™

"wEOT NO LABELene"
GETUSERDISK, a0

DATA COMM I SEEK
FILECLOSECNFLAGCAS))

"RER NO LABELsso"

"eSELECT ERRQR4e "

ALGOL SPACE STATEMENT

10 REFILL BUFFERS

11 READ NEXT LABEL ON MULTI=FILE TAPE
12 ICREQUEST e,

13 ROTATE BUFFERS

14 DATA CQMM 11 REAVD

15 DATA COMM 11 READ SEEK

16 DATA COMM I] BUFFER KELEASE
17 DATA COMM 11 WRITE

18 DATA COMM I1 BUFFER LOCATE
19 DATA COMM I1 COBOL WRITE
20 SAVE UNIT WITH LOGICAL
UNIT NUMBER RO

O NS W - O
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THEN GIVE "=RER NO LABELeeo"
OTHER VALUES OF R4 WILL POSSIBLY CAUSE SYSTEM HANGS,

BREAK IN ALGOL,
RERUN IN COBOL,

THIS COMMUNICATE IS INACTIVE UNLESS MCP COMPILE=TIME OPTION
BREAKQOUT I8 SET TRUE,

R4 = 4 MEANS (COBOL REEL RERUN», UTHER VALUES MEAN NORMA(
BREAK OR RERUN,

RS = LOGICAL UNIT NUMBER OF TAPE FOR ¢OBOL REEL RERUN, OK
ZERQ,

COBOL IOQ FUNCTIONS INTERFACE,

THIS COMMUNICATE CALLS COM13» WHICH DEFINES THE PARAMETERS
REQUIRED AND IS NORMALLY USED FOR COBOL OPEN AND CLOSE ONLY.

INVERT OVERLAYABLE STATUS OF AN ARRAY ROW.
N4 POINTS 1O THE DESCRIPTOR OF THE DESIRED ARRAY ROW,

DISPLAY FoR C0BOL, FILE TYPE 11 OUTPUT FOR ALGOL», QUTPUT TO
LABEL=EQUATED SPO FOR OTHERS,

A4 POINTS TO ONE WURD BEFQRE THE INFORMATION TO BE
DISPLAYED QN THE SPQJ UP TO 20 WQORDS MAY BE DISPLAYED Tht
INFORMATION MUST BE TERMINATED WITH A GROUP MARK.

ACCEPT FOR C0BOLs, FILE TYPE 11 INPUT FOR ALGOL» INPUT FROM
LABEL=EQUATED SPO FOR UTHERS,

A4 POINTS TO TwO WURDS BEFORE TRHE INFORMATION TO BE
DISPLAYED. THE PROGRAM THEN WAITS FQOR THE UPERATOR TU
ENTER A "AX™ RESPONSEs THE CORE AREA MUST BE AT LEAST 190
WORDS LONG OR INVALID LINK MAY RESULT.,

10 ERROR MESSAGES CALLED FRUM COBULFCR AND SORT INTRINSICS,

AS POINTS TO THg BASE OF THE FIB UF THE SUBJECT FILE. IF
FIBL5),0181) THEN THE PROGRAM IS DS*ED WITH THE MESSAGE "~

INVALID USER,44"¢ OTHERWISE R4 CONTAINS THE ERRUR MESSAGE

NUMBER TO BE PRINTED IN THE FURM "=I0 ERR NNseg"i RO
CONTAINS A FLAG THAT THE PROGRAM [> (=1) QR IS NOT (=Q) TU
BE DS=EDS R8 CONTAINS THE REEL NUMBER T0 BE PRINTED IN ThE
MESSAGE3 AND R7? CONTAINS THE DATE., THE ROUTINE FILEMESS IS
CALLED TO SPOUT THE MESSAGE AND DS THE JOB,
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= (COMMUNICATES =

A LIST OF THE 1/0 ERROR NUMBERS AND THEIR MEANINGS CAN BE
FOUND [N THE SECTION ON "1/0 ERROR MESSGES"™,

INQUIRY WRITE.
(NBT APPLICABLE TO B487 DATA COMMUNICATIONS II SYSTEM,)

PRINT OR PyUNCH BACK=UP = A PBT QR PBD.

THIS IS A SPECIAL PURP(QSE COMMUNICATE wHICH IS NORMALLY
USED ONLY BY PRNPBT DISK, R4 1S AS FOLLOWS?

R4,01811%] = QUTPUT PRINT QR PUNCHK LOGICAL UNIT NUMBER,

IF R4,[33115] LSS ©37777 THEN R4,(33115) = PBD NUMBER IN
OCTAL 8, OTHERWISEs R4,[4216) = INPUT PBT OR PUT LOGICAL
UNIT NUMBER,

PRT CELL ©25 OF THE CALLING PROGRAM MUST BE A SIMPLE
VARIABLE, INITIALLY <ERO, NO LIST=DIRECTED JO MAY KWAVE
BEEN PERFORMED BY THE CALLING PRUGRAM PREVIOQUS TgQ
PERFORMING THE COMMUNICATE.

THE FIRST FIVE WORDS IN THE FPB ARE USED FQR THE INPUT FILE
AND THE NgXT FIVg WQRDS ARE USED FQR THE QUTPUT FILE. THE
ROUTINE CALLED BY THIS COMMUNICATE Is COMM,

TAPE SWAP FOR TAPE SORT,

THIS IS A SPECIAL PURPOSE COMMUNICATE USED ONLY FOR TAPE
SORTING,

SORT STORAGE ASSIGNMENT.

THIS IS A SPECIAL PURPOSE COMMUNICATE USED BY THE SORT 10
ASSIGN CCRE STORAGE

THE SORT ROUTINg IS REQUESTING THE ASSIGNMENT UF R6 AREAS
EACH RS wORDS | ONG, UPON EXxIT» N4 POINTS TO AN AREA
CONTAINING (R5#R5) WORDS wWHICH DESCRIBES HOW TwkE SPACE WAS
ACTUALLY ALLOCATED FOR THE REQUEST,

THE CONQUER ROUTINE IS USED Tg ACTUALLY GET THE SPACE
REQUESTED. IT ATTEMPTS TO GET THE SPACE ALL IN ONE AREA,
FAILING THIS» IT SUBDIVIDES THE REQUEST UNTIL IT HAS EITHER
GOTTEN TKE SPACE QR HAS SUBDIVIDED INTO MORE THAN R6 AREAYS;
IN THE LATER CASEs IT SLEEPS UNTIL cLOCK CHANGES ANU
ATTEMPTS TQO REPROCESS THE ORIGINAL REQUEST, REPEATING UNTIL
IT HAS THE SPACE OR IS DS<*ED,

SORT STORAGE RETURN.
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PAGE 6%
 COMMUNICATES =

THIS CCMMUNICATE RETUKNS THE STORAGE GOTTEN BY COMMUNICATE
21,

N4 POINTS TQ THE AREA DESCRIBED UNUER COMMUNICATE 21 WRICH
SPECIFIES HOW THE STORAGE WAS ALLOCATED TO THE SORT ON
REQUEST.

LOAD CBNTROL.

THIS 1S A SPECIAL PURPOSE COMMUNICATE NORMALLY USED ONLY BY
LDCNTRL DISKe IT HAS NQ PARAMETERS.

PRT CELL @25 OF THE CALLING PROGRAM MUST BE A SIMPLE
VARIABLE» INITIALLYZERG, THE FIRST FIVE WORDS OF THE FFPB

ARE USEC FOR THE INPyUT FILE AND THE NEXT FIVE WORDS ARE
USED FOR THE OQUTPUT FILE,

THE ROUTINE CALLED BY THIS COMMUNICATE IS COM23,
RETURN ONE ROW OF A DISK FILE.,
A4 POINTS TO THE HEADER OF THE OISk FILE IN CORE.

R5 IS THE INDEX (RANGE 10 TO 29) CGF THE RQOW TU BE RETURNED
IN THE HEADER,

THE COMMUNICATE RETURNS THE A4[r8) DISK SEGMENTS BEGINNING
AT A4CRS) TQO THE AVAILABLE DISK TABLE AND ZEROES A4[R51].

RETURN CLD COPY OF OWN ARRAY,
AS IS A COPY OF THE DESCRIPTOR OF THE OWN ARRAY,

R4 IS THE NuMBgR OF DIMENSIONS IN THE OWN ARRAY, THE
ORIGINAL DOESCRIPTOR IS MODIFIED TQ APPEAR AS IT DID wWHEN
THE PROGRAM BEGAN TO RUN,

INVALID ARGUMENTS TO MATH INTRINSICS,

THIS COMMUNICATE IS CALLED wITH A CODE NUMBER IN 14 wWRICH
SPECIFIES WHICH TYPE OF INVALIC ARGUMENT ERROR HAS BEEN
ENCOUNTERED AND THUSs WHAT MESSAGE WITH WHICH TO DS Tht
PROGRAM,

14 TERMINAL MESSAGE

0 "aNEGTV ARGMNT LNsso"
1 "eNEGTV ARGMNT LINepo"
2 "w2FER0 ARGMNT LNgsoW"
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3 NeMAXN ARGMNT EXPoe,o"
4 "aMAXN ARGMNT SINaeo"
5 UsMAXN ARGMNT COS44¢"

OTHER VALUES OF T4 MAY CAUSE SYSTEM HANGS», PRIMARILY
INVALID LINKS,

CoBOL DATACOMM II INTERRQGATE,
THIS 1S THE MCP PART OF THE COBOL CUNSTRUCT?S
MOVE FILENAME FROM TU» BUFF [(AFTER CHECK] TO STATUSKWORD,

PARAMETER MEANING

A4 POINTER TO STATUSWORD
RS,(1111=s1 FLAG FOR ACTIVE INTERRQGATE

RS,C44184) BUFF

R6 TV
A7 POINTER TO PREVIOUS STATUSWORD USED IN CASE TU®
O

ALGOL DATACOMM Il INTERROGATE,

THIS IS THE MCP PART OF THE ALGOL FUNCTION STATUS(TUBUF»
OPTION) WHERE TUBUF®0&TULO34414)8BUF(L1414494],

R4 REPRESENTS OPTION AND R5 PRESENTS TUBUF, AS ABOVE.

PARAME TER VALUE MEANING

R4 0 PASSIVE INTERRQGATE

R4 1 ACTIVE INTERROGATE

R4 3 NEGATE USERCODELPIMIX]

R4 4 MAKE USERCQDELPIMIX]) PQSITIVE
R%»R4=Q 0"0(sTU®BUF) PASSIVE INTERRQGATE ON Q=0 CHAKGES

TIME TG STATION O=0 AND RETURN O
R$»R4sC OR 1 TU=BUF ACTIVE-PASSIVE INTERROGATE ON

TU=BUF CHARGES TIME TU STATION

Ty=BuF AND RETURNS STATYS

QF STATION TU=BUF

DS OR SPCUT MESSAGE ABUUT PROGRAM,

THIS COMMUNICATE PROVIDES FOR DS=ING AN UBJUECT PROGRAM UR
SPOUTING A MESSAGE ABUUT A PROGRAM. R4 IS USED TO SPECIFY
THE MESSAGE REQUIREDs R5 IS SET T(C TRUE SPECIFIES PIMIX I
TO BE DS=ED.
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* COMMUNICATES =

VALUE MESSAGE
OF R4

=DEC ERR = NQO, DISK ROWS = NNNN
=DEC ERR = ARRAY DIMENSIOUN = NNNN
(SAME AS R4 = 0)

sMAXN ARGMNT EXPoye

(SR VR e ]

OTHER VALUES OF R4 WILL PRUBABLY CAUSE SYSTEM HANGS, DUE TQ
INVALID LINKS,

ALGOL SEARCH AND cOBOL RECORD FILE STATUS,

THIS COMMUNICATE SEARCHES THE DISK DIRECTORY AND RETURNS
DATA IN ARRAY,

A4 POINTS TO THE ARRAY AREA, THE ARRAY MUST BE AT LEAST ¢/
WORDS LCNG,

NS POINTS TO THE TOP I0U DESCRIPTOR UF THE FILE.
A4[Q]) IS USER=TYPE OR NOT=PRESENT FLAG,

A4rl) IS <MFID>,

A4[2]) IS <F10>,

WHERE$ NCT=PRESENT FLAG IS =}

INVALID USER FLAG IS O

PRIMARY USER FLAG IS 7 C(LMsINPUT» AND QUTPYT BITS)
SECONDARY USER FLAG IS 3 CINPUT AND QUTPUT BITS)
TERTIARY USER FLAG IS CINPUT BIT ONLY)

IF PRIMARY, SECONDARY» OR TERTIARY USERY
A4C3) 1S RECORD LENGTH
A4[4] IS BLOCK LENGTH
A4r5) IS END OF FILE POINTER
A4L6] IS OPEN COUNTS
se==[4315] FQR SYSTEM A
w===(3835] FOR SYSTEM B
w=*=[3315] FOR SYSTEM C
====[2885) FOR SYSTEM D

ALSO» IF ARRAY IS LONGER THAN 9 WORUSH
AGLT7) IS FILE TYPE
A4T3) 1S HEADERIB]
A4[9) 1S HEADERC1)

ALGOL DELAY FUNCTION,

THIS CCMMUNICATE PROVIDES FOR A WAIT CALL WITH A SPECIFIED
TIMEOUT AND RETURNS AN INDICATION OF WHETHER CONDITION WAS
SATISFIED OR NOT,

14 CONTAINS THE NUMBER OF SECONCS TC WAIT BEFOURE TIMEQUT
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ACTION IS TAKEN,

RS CONTAINS THE MASK WHICH IS TQO BE COMPARED AGAINST THE
WORD POINTED TQ BY A6,

I4 WILL BE SET TO 1} ON RETURN IF THE MaASK CONDITIUN WAS
SATISFIED AND O IF TIMEQUT CONDITICN WAS SATISFIED.

A6,[CF] MUST BE GREATER THAN 511 OR "=]INVA_D AOCDRESS"™ ERRUR
TERMINATION WILL RESULT,

B4g7 DATA COMMUNICATIONS SEEKS, DETACHES, AND INTERROGATEDS.

THIS IS A GENERAL PURPUSE COMMUNICATE USED FOR SEVERAL
CONSTRUCTS EACH IN ALGUL AND cOBOL.,

PARAMETER cOBOL ALGOL
STACK STACK
A4 ARA FID ARA FID
RS BUF TUBUF
R6 TV 0
R? FUNC FUNC
R7 R6 RS A4 ACTICON
0 0 TU8 FID ALGOL SEEK
0 TV BUF F1ID COBOL SEEK
2 0 TUB O ALGOL DETACH
2 Ty BUF © COBOL DETACH
S TU BUF ARA CO0BOL RECORD DATA STATUS
1 0 0 ARA ALGOL STATUSCAL*))
1 e TUB O ALGOL STATUS(STA)
4 0 0 FID ALGOL STATUSCFID)

FORTRAN PAUSE STATEMENT,

THIS COMMUNICATE COMPRISES THE MCP PQORTIQN OF THE FORTRAN
PAUSE STATEMENT.,

14 CONTAINS THE PAUSE CODE IN THE LAST SIX CHARACTERS. THE
MESSAGE

"PAUSE #XXXXXX FOR s4¢" IS TYPEC» THEN THE PROGRAM I3
STOPPED, AS IF THE OPERATQOR HAD ENTERED "ST", THE OPERATUR
THEN HAS THE CHOICE OF ENTERING Ok TO ALLOW THE JOB TG
CONTINUE OR DS TO KILL THE PROGRAM,

GENERALIZED ERROR TERMINATION,
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THIS COMMUNICATE IS NORMALLY

= COMMUNICATES

PAGE

USED WHENEVER AN INTRINSIC

MUST TERMINATE WITH A "CUSTOM BUILT" ERROR MESSAGE.
INTRINSIC BUILDS THE MESSAGE IN A SAVE AREA.

R5 POINTS

USED IN

NITH A KHYPHENS
80 CHARACTERS.

TO AN AREA OF CORE CONTAINING THE MESSAGE TU BE
THE ERROR TERMINATION,
END WITH A GRQUP MARK»

THE MESSAGE

RESULT IN SYSTEM HANGS DUE TO INVALD LINK,

SHOULD START
AND BE NO LONGER THAN
FAILURE TO SATISFY THESE REQUIREMENTS MAY

LIBMAIN COMMUNICATE.,

THIS COMMUNICATE SHOULD BE USEpD ONLY BY LIBMAIN/DISK,
PARAMETERS COME FROM COMMON AND ESPUISK,

B4g7 DATA CcOMM II1 FILE TYPE REMOTE l=U INTERFACE.

THIS COMMUNICATE Is THE INTERFACE BETWEEN THE MCP AND THE

INTRINSICS FOR ALL FILE TYPE REMOTE I=C.

PARAM WRITE READ

R4 1 0

AS I=0 DESCRIPTUR I=0 DESCRIPTUR

R6 CHANNEL SKIP IN [CF] 0
LINE SKIP IN (FF]

R?7 TIMEQUT IN SIXTIETHS TIMEQUT IN SIXTIETHS
OF SECONDS OF SECONDS

A8 POINTER TO FILE TANK POINTER TO FILE TANK

RS RECORD SIZE IN ([CF] RECORD S1ZE

SUPPRESS TRANSFER
IF (211

THE RESULT IS RETURNED IN

FOLLOWS?

WITH INTERPRETATION AS
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VALUE INTERPRETATION

0 EOT=EQF BRANCH IF POSSIBLE
1 NO ERROR

2 PAR BRANCH IF POSSIBLE

CHAIN STATEMENT IN ALGOL AND FORTRAN, PERFORM AFTER END IN
cOoBOL.

THIS @CMMUNICATE IS THE MCP PORTION OF ThHg CHAIN STATEMENT
WHICH ALLOWS A PROGRAM TQ SPECIFY THE NAME OF A PROGRAM Ty
BE EXECUTED AFTER THE CURRENTLY®EXECUTING PROGRAM
TERMINATES, '

R4 CONTAINS THE SUFFIX QF THE NAME QF THWE PROGRAM AND RS
CONTAINS THE PREFIXo.

A SEGMENT OF ESPDISK IS GOTTEN», THE PREFIX AND SUFFIX AND
TERMINAL UNIT/BUFFER NUMBER OF THE PROGRAM ARE WRITTEN INTQ
THE SEGMENT, AND THE SEGMENT NUMBER IS PLACED IN JARIPIMIX.
91,(FF),

AT COMSs TIME, THAT ELEMENT OF THE JAR IS CHECKED, AND, IF
THE JgB TERMINATED NORMALLY? THE JgB SPECIFIED BY THE CHaln
STATEMENT IS EXECUTED.,

RETURN MAIN AND AyxI_IARY STORAGE FOR CODE OR DATA SEGMENT
THIS COMMUNICATE ALLUWS THE PROGRAMMER 70 SPECIFY THAT AN
ARRAY (CR PROGRAM SEGMENT 1S TO BE DELETED FROM MAIN AND
AUXILIARY MEMQRY, JUST AS IF [T HAD NEVER BEEN REFERENCEU,
A4 POINTS TO THE SEGMENT TQ BE RETURNED.

THE AIT IS ALSQO UPDATED.

ARRAY RETURN FOR BASIC,

THIS COMMUNICATE 1S USED 8Y THE BASIC INTRINSICS TO RETURN
ARRAY STCRAGE.

N4 PQOINTS TO THE ARRAY DESCRIPTCR ANC R5 CONTAINS ThE
NUMBER COF DIMENSIONS.

THE AIT IS ALSC UPDATEU.
ON LINE MAINTENANCE INTERFACE.

THIS COMMUNICATE INTERFACES THE ON LINE MAINTENANCE PRUGRAM
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WITH THE MCP IN CERTAIN AREAS,
IF RS s 0, R5 IS SET 710 USERSTALPIMIX)S OTHERWISE
DKBUSINESS IS CALLED INDEPENDENTLY» THE COMMUNICATE WAITS

FOR IT T0 FINISHs THEN RETURNS CERTAIN INFORMATION IN RS,
RELATED TO THE PERFORMANCE OF DKBUSINESS,

IOREQUEST,

THIS CCMMUNICATE ALLUWS A PROGRAM TO CALL IQREQUEST
DIRECTLY,

THE ENTIRE ACTION OF THE COMMUNICATE IS AS FOLLOWSS
I0REQUEST(R7,R6sFLAGCRS))
AND THEN TO RETURN TO THE CALLING PROGRAM,
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COMPLEXSNOQZE

THE PROCEDURE DECLARATION FOR CUMPLEXSNOOZE 1S3

SAVE PROCEDURE CCMPLEXSNOOZE(PRI»cODED}
VALUE PRI} REAL PRI,CODES
BEGIN SNQOZECPRI»1»P(,CODESLODI)IEND

THE PARAMETERS ARE INTERPRETED AS FOLLOWS!

PRI PRIORITY WITH WRICH PROCESS IS TO BE PLACED INTO THE
BEC,
cODE EXPRESSION TO BE EVALUATED WHICH WILL DETERMINE WHEN

THE CALLING PRQCESS MAY BE REACTIVATED BY RETURNING A
"i{"m gR WHEN T SHOULD REMAIN SUSPENDED BY KETURNING A

NON'

ESPgL  COMPILES THE NAME~CALL EXPRESSIQN=S CODE INTQ AN ACCIDENTAL
EFNTRY AT EACH CALL ON COMPLEXSNOOZEs COMPLEXSNQOOZE THEN FPASSES THIS
SPEclal DESCRIPTCR TO SNOOZE» WHICH PLACES IT IN THE BED AS THE
MASK» AND A nmim IN THE ADDREss FIELDe SPECIAL CODE IN THE OUTER
gl.OcK OF THE McP caAUSES THE EXPRESSION TO BE REEVALUATED EACH TIMp
THE PROCESS 1S A CANDIDATE FOR AWAKENING:



COM1y

THE ALGOL READ/WRITE ENTRY POINT TO CONTROL STATE.,

14623000,

STACK?

12
+11
+10

+* 4+ 4+ &+ 4+ O+ eR
©

]
O

FiB

V& WwnN O
N aa s

OPEN
PARITY

EQT
DISKSPACE
SEEKDC

6
, 7
 EQF 8
9
0

comiy -

o 4an nn

CLOSE
RDATA
SELERR
SPACE
REFILL

TANK CR PHY_L OR HEADER QR TANG
ROW OR STA OR FINAL

RESU

RESUY

LT OR TIMEOUT
WRITE
LT 0 &8 woww
1 = 0K
2 s BREAK

READ

Seome

NOINPUT
ABNQORM
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MCP SEQUENCE NU.
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COUML3

LA A0 T J

THE COBOL READ/WRITE ENTRY POINT TO CONTROL STATE,

CCOMio

LL LK ¥

THE BUSINESS END OF PRNPBT/DISKs COM19 PRINTS OR PUNCHES FILES FROM
DISK AND TAPE.

COM23

THE BUSINESS END CF THE PROGRAM LOCNTRL/DISKe. COM23 PLACES DECKS IN
THE PSEUDO=READERS,

COM5

REMOyEs A PROGRAM FROM THE MIx, CALLED FQR NURMA|L EQy) AND ALL ERROK
CoNDITIONSe RETURNS STQRAGE» CLUSES FILESsETCos In ADDITIQNs STARTS
»GO"™ PART OF COMPILE AND GO JOBS.



CORE

USED BY
THE MIX,

[4814)
£18315]

(33115]

COUNTARRY

DpSCRIPTOR

PAG 79
= COURE» COUNTARRYs CTABLE =~ .

SELECTRUN TO DETERMINE IF A JOB SRUULD BE INTROOUCED INTU

MULTIPROCESSING FACTOR (x100)

SUM OF CORE ESTIMATES FOR ALL JOBS NOW ACTIVE IN THE M[X
(DIV 64)

AMOUNT OF CORE MEMORY INITIALLY AVAILABLE FOR PROCESSING
NORMAL STATE JOBS (DIV 64),

POINTING TO COUNTARRAY ARRAY WHICH CONTAINS STATISTICS

COUNTERS BY MIX INDEX.

CTABLE

DESCRIPTOR PBINTING TO CTABLE ARRAY,
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DALOC

DALQC IS A TWp DIMENSIQNAL ARRAY USED Ty MANAGE QVERLAY STQRAGE BgTH
ON DRUMS AND CISK. IT HAS MIXMAX + | ROWSs EACH OF WHICH IS
INITIALLY NINE WORDS LONG» AND IS EXPANDABLE AS REQUIRED.

FAcH MIX HAS ONE pALOc ROW TU KEgP TRAcK UF 1TS BACKUP pISK, The
FIRST TABLE ENTRY BEGINS IN WORD 1o EACH TwU=wORD ENTRY KEEPS TRACK
OF A 500 SEGMENT CHUNK WHICH 1S DIVIDED INTO SUBSECTIONS OF 100
SEGMENTS EACH, DALOC INX PIMIX POINTS INTQ THE APPROPRIATE DA{UC
ROW FOR P{MIX,

WORD O

[T I P EI YT Y P Y P Y R -y X A2 R X AR RR PR PR AP A Y AR A Y X X X 8 ¥

0 S0 O 56 S0 S8 A SO OO
- 90 B0 B S8 06 e
- e® S8 O% os e Be
> B S SO0 S0 SO 9O B8

I NDEX LI MIT
i ! i
Y 18 33 47
WORD FIELD CONTENTS
INDEX (18115] POINTER TO THE FIRST EVENLY NUMBERED

WORD (22 4» 65 ETCe? WHICH MAY BE USED
T0 LOCATE SOUME OVERLAY STORAGE,

LIMIT (331151 POINTER TO THE LAST (LARGEST) EVENLY
NUMBERED WORD wHICH IS BEING USED FOR
THIS PIMIX,
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WORD 1

DI SK ADDRESS
(LSS O IF DRUM OR AUXMEM)

S0 S0 S0 b S0 W0 S 9w

A A2 A XX XY e PSS Y RSB R RSN P R YRS YR LR X X ¥

47

O B «o o0 00 %0 e e 20 e o

WORD 1

CONTAINS THE pDISK ADDRESS OF THE BASE OF A 500 SEGMENT SECTION UF
OVERLAY STQRAGE WHICH IS MADE AVAILABLE AT SELECTRUN TIME. IF THIS
WORD IS NEGATIVE, THE OVERLAY STORAGE REFERENCED IS ON THE DRUM,

WORD 2

Y I XA Y P R R P RN R Y P I P Y Y L Y PR R R Y PN LY Y P Py Y Y T

s t R ! A H - N S 1 S 3 S S 3
' t E | H ] 9] H U U u ¢ U
s t L A+ TS 3N 1 8B B B B 3 8
! t A BYITE ¢ 0 Ut ' t ' H t
! s T Bt VC ¢t T S S 1 S S 3 S 1 S
! ¢t I RVET £ ¢ [ | E ¢ E ! 2 £E ¢
mamamms [} 1 D 13 ¢ 1 ¢ c 1 c c
s E S 1 g t T 3 T T T T
! $ 1 N 8 ! 1 3 2 3 3 4 3 5
0 9 12 18 24 30 36 42 47
FIELD CONTENTS

LY X A J (P LY XY YN

(217] CONTAINS THE NEXT RELATIVE ADDRESS AVAJLABLE WITHIN THE SuB*™
SECTIQON INDCATED BY THE [933] FIELD,

(o13] INDCATES WHICH OF THE FOLLOWING SUB=SECTIONS (100 SEGMENTS
EACH) IS ACTIVE (0=d4» 5 INDICATES ALL SUB=SECTIUNS ARE FULL)»

(18161) SUB=SECTION NO, 1

(24161 SUB=SECTION NO, 2
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(30361 SUB=SECTION NO, 3
(36161 SUB=SECTION NGO, 4
42161 SUB=SECTION NO, 5

EACH SUB~SECTION CONTROLS 100 SEGMENTS OF OVERLAY STORAGE,
THE NUMBER IN EACH FIELD INDICATES THE NUMBER QF TIMES THE
SYSTEM HAS ALLOCATED SPACE FROM THE APPLICABLE 100
SEGMENTS OF A SUB=~SECTION,

WHEN AN AREA REFERENCED BY A DESCRIPTOR HAS BgeN OVgRLAIpD» BITS (333
61 OF THE DESCRIPTOR CONTAIN A VALUE USED TQ LOCATE THE QDD=
NUMBERED WQRD N THE DALOC ROW FOR THIS M]X INDEX» WHICH CONTAINS
THE BASE DISKk ADDRESS (ogF THE 500 SEGMENT SECTION IN WHICH THE
INFORMATION HAS BEEN PLACEDs BITS [3939) OF THE DESCRIPTOR CONTAIN
THE OQFFSETs WHICH» WHEN ADDED TQ THE BASE» GIVES THE ABSQLUTE DISK
ADDRESS OF THE INFORMATION,

WHEN A PREVIOUSLY OVERLAID AREA IS MADE PRESENT AGAIN» THESE TW(Q
FIELDS ARE TRANSFERRED TO THE "F" FIELD OF THE pESCRIPTOR, THIS
WILL ASSURE THAT SyUBSEQUENT OVERLAYS OF THIS DATA WILL RETURN TO THE
SAME PLACE ON DISK,

IF "DEsSC" Is ODEFINED As THE DESCRIPTORs THEN THE DISK ADDRESS TG
WHICH THE DATA MUST BE RE=QVERLAID IS CALCULATED AS}

DALOCCPIMIXaDESC,[3316)x2"1]+DESC,(39891)
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DATE

CONTAINS CURRENT CATE (YYDDD IN BCL)

DBADR

VARIABLE USED TO CONTAIN THE DISK ADDRESS FOUR THE DB FEATURE OF THE
DEBUGGING MODULE,

DBARRAY

LA L Y X ¥ 1

DESCRIPTOR POINTING YO THE DBARRAY» THE ARRAY USED WITH THE DB
FEATURE OF THE DEBUGGING MODULE

DCRARA

DESCRIPTOR POINTING TO THE DCQARA ARRAY

OCAUPTSTACK

(ALY P Y Y LL ]

POINTS TO CURRENT STACK OF DCQPT ROUTINE WHICH HANDLES SOME B487
CONDITIONS,
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DC19q

DC19Q@ HQLDS INFORMATIQON NEEDEU BY THE MCP FQR FILE TYPE 19 DATACOM
1/0 AND RJE WHEN USED WITH THE B487 HARDWAREs THE VARIABLE DCigQ IS
THE HEAD OF THE QUEUE WHICH IS FORWARD LINKED THROUGH THE "Cc"™ FIELDS
(C33315)) AND BACKWARD | INKED THROUGH THE "F" FIELDS ((18315]) OF
THE FIRST WORp IN gacH gNTRY, IF pcl9Q IS POSITIVEs THE QUEVE I®
INTERLOCKED WHILE A NEW ENTRY Is BEING ADDED. THE FORMAT OF EACH

ENTRY ISt
WORD FIELD CONTENTS
0 QUEUE wORD
[415) MIX
[919) TUsSTA
[(18815] LINK TO LAST ENTRY
(33115) LINK TO NEXT ENTRY
1 READ QUEUE LINK
(111) TANKING IN PROCESS
(8110) I=0 BUFFER SIZE
(181151 LAST ENTRY IN THE QUEUE (TANKED INPUT
GOES HERE IF ([111] = 0)
(33115) FIRST gNTRY IN THE QUEUE (LOOKS HERE
WHEN PROGRAM REQUESTS READ)
2 OUTPUT RESULT DESCRIPTOR
0 s GOOO
{ = BREAK
2 = EOT
3 BUFFER COUNT (IF s 0 THEN WAIT UNTIL GTR 0)
4 TOTAL NUMBER QOF BUFFERS ASSIGNED

(=4 FOR RJE LINES)

READ QUEUE ENTRY® (NOTEs SEE WORD 1 ABOVE):S

WORD FIELD CONTENTS
0 (SECOND MEMURY LINK) IS QUEUE WORD
(131) INPUT MESSAGE COMPLETED BIT
(211 PARITY BRANCH FLAG
(3:11 END BRANCH FLAG
(81101 NUMBER QOF WURDS IN MESSGE
(18115) LINK TOo LAST ENTRY

[33115) LINK To NEXT ENTRY



PAGE 85

- DCl9@ -~
1 PLACE HOLDER
(158151 COUNT OF WORDS LEFT IN THIS AREA (IF THIS

WERE TQ GO NEGATIVEs, DISASTER WOULD OCCUR, THE
ERRQR FLAG wOULD BE SET)
(30118) STREAM ADDRESS UF WHERE TO MOVE NEXT
B487 BUFFER CHUNK
2 FIRST WORD UF MESSAGE AREA

NEWw ENTRIES ARE PLACED INTO DC19Q BY NINTEENREADER AND COM36 ON
INPUT AND STATICNMESSAGEWRITER ON QUTPUT, ENTRIES ARE REMOVED BY
COM36 WHEN USEDL BY A PROGRAM AND BY KEYIN ROUTINES WHEN "BK"™ 1§

ENTERED FOR A GIVEN MIX INDEX.
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DEBUGGING FACILITIES

XA XYY Y X L J [ A X R Y Y X ¥ )

GENERAL

WHEN THE DCMCP IS COMPILED WITH DEBUGGING = TRUE» THE FOLLOWING
FALICITIES ARE PRCV]IDED,

Ae MEMORY DyMP UNDER MCP CONTROL (ALSC AVAILABLE WITH DuMmPs

TRUE) .
Be SRO ACCESS TO CORE MEMORY.
Ce SPO ACCESS TO DISK.,

DQ TRACEC

ANY OF THESE FEATURES MAY BE INITIATED PROGRAMMATYICALLY C(IN CONTRUL
STATE ONLY)» ANp ALL gXCgPT TRACE MAY Bg INJTIATED THROUGH SPO INPUT
MESSAGES., TRACED OQUTPUT IS GENERATED THRQUGH A SPO INPUT MESSAGE.

MEMORY DUMP,

SPO

A MEMORY pUMP TO PRINTER MAY BE INITIATED BY ENTERING A "DPLP"
THROUGH THE KEYBOARD, OR BY CALLING THE PROCEDURE PRINTCORE FROM
WITHIN THE McP, THIS PROCEDURE WALTS ALL NORMAL STATE PROCESSING,
AND PRINTS THRE CONTENTS oF ALL ASSIGNED MEMORY AREAS ON A PRINTER.
YHE FORMAT OF THE PRINT=-0UT IS SUCH THAT A DQUBLE SPACE APPEARS
BETWEEN AREASs FQR AVAILABLE AREAS» ONLY TRE LINKS ARE PRINTED. AT
THE COMPLETION OF THE DyUMP, NORMAL PROCESSING Is RESUMEDs A SIMILAR
DUMP Tg TAPE MAY BE PERFQRMED BY ENTERING OpMT QR BY CALLING
DUMPCORE FROM WITHIN THE MCPo

ACCESS TO MgMORY,

THIS FEATUREs DDT» MAY BE INITIATED BY ENTERING CD THROUGH THE SPUs
OR BY EXECUTING THE FOLLOWING STATEMENT IN THE MCP3

POLISH(DT»DEL)

FURTHER, ONE OF THE ABILITIES OF THIS FEATURE IS TO INSERT A CALL ON
THE DDT ROUTINE INTO A CODE STRING.



PAGE 87
= DEBUGGING FACILITIES *

DEBUGGING STATEMENTS

[ X A Y YTY L E I X X Y XS KX ¥ J

THE DDT ROUTINE FIRSY TYPES A MESSAGE ON TRHE SPO» CONSISTING OF "™Csi
s FOLLOWED BY THE ADDRESS UF SYLLABLE FROM WHICH IT WAS CALLED,
THEN THE KEYROARD IS READIED AND THE OPERATOR MAY ENTER DEBUGGING
STATEMENTSe THE SYNTAX OF THE OEBUGGING STATEMENT IS AS FOLLOWSS

<DEBUGGING STATEMENT> tits <MODE PART> <STATEMENT> <END gF INPUT>

<STATEMENT> 3135 <CALL STATEMENT> / <DELETE CALL STATEMENT> /
<PRINT SYMBOLS STATEMENT> 7/ <DISPLAY STATEMENT> /
<REPLACE STATEMENT> / <DEFINE STATEMENT> / <EXIT>

<EXIT> $i=

<MODE PART> 313 <EMPTY> / 2 <MQDE>

<MODE> 183 A/ p /7 O

<CALL STATEMENT> $ta $ <EXPRESSION>

<DELETE CALL STATEMENT> ti1= @ <ADDRESS>

<ADDRESS> iz <EXPRESSION> / <gXPRESSION> § <plGiT>

<PRINT SYMBOLS STATEMENT> t33 % <COULE>

<CODE> 3= <DECIMAL CIGIT>

<DISPLAY STATEMENT> 113 <EXPRESSION> <SIZE>

<S1Zg> 1¥= <EMPTY> / ; <EXPRESSION>

<REPLACE STATEMENT> 135 <EXPRESSION> 3 <VALUE>

<VALUE> 333 <0CTAL NUMBER> 7/ « <DECIMAL NUMBER> / <ALPHA STRING>

<DEFINE STATEMENT> 3= <EXPRESSION> 3 <CODE> <SYMBOL>

<EXPRESSION> tt= <QENERAL EXPRESSION> /7 <QPERATOR> <GENERAL
EXPRESSION>

<GENERAL EXPRESSION> 131= <PRIMARY> / <PRIMARY> <OPgRATOR>
<GENERAL EXPRESSION> )

<PRIMARY> tim 7 / = / * / gSYMBOL> 7 <OCTAL NUMBER> /
<DECIMAL NUMBER> / [<EXPRESSION>)

<OPERATOR> itz ¢ / =

<0CTAL NUMBER> $t= ¢CCTAL DPIGIT> / <OCTAL NUMBER? <QCTAL DIGIT»>»

<OCTAL DIGIT> 8= 0 /L /7 2/ 3 /7 47/ 57/ 6 /417

<DECIMAL NUMBER> t1= <DECIMAL DIGIT> / <DECIMAL NUMBER> <DECIMAL DIGIT2

<DECIMAL DIGIT> 33=s <(QOCTAL DIGIT> » 8 /7 9

<SYMBOL> 113 <ALPHA STRING>

<ALPHA STRING> 13= <LETTER> / <ALPHA STRING> <LETTER>

SLETTER> 112 A / B / C .40 X /7 Y 7/ ¢
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THE SEMANTICs OF THE VARIOUs DEBUGGING STATEMENTS ARE Ag FOLLUWg!

DEBUGGING STATEMENT,

A DEBUGGING STATEMENT CONSISTS OF A STATEMENT, OPTIONALLY PRECEDED
BY A MODE PART» AND TERMINATED BY END OF INPUT.

MODE PART,

"TmSs oowwes

THE QUTPUT OF THE OODOT FEATURE IS <ADORESS> = , FOLLUWNED BY THE
CONTENT OF THE WORD AT THE MEMQRY LOCATION GIVEN BY ADDRESS, THIS
WORD WILL BE TYPED IN OCTAL» ALPHANUMERIC» UR DECIMAL» DEPENDING ON
THE MODE sWITCHs THIS MODE SWITCH IS SET TO OCTALs INITIALLY» BUT
MAY BE CHANGED BY ENTERING A MQOE PART. THE MQDES ARE QBVIQUS.

CALL STATEMENT,

X L Y ¥ L X B 2 ¥ ¥

A CALL STATEMENT CAUSES A CALL ON THE DOT RQUTINE TO BE INSERTED
INTO THE CODE STRING N PLACE OF THE FIRST LITC SYLLABLE LOCATED
AFTER THE ADDRESS GIVEN IN THE STATEMENTe THE VALUE GF THE LITC
SYLLABLE Is sSAVED, AND RETURNED 70 THE RUUTINE sO THAT Its LOGIC
WILL NOT BE DESTRQYEDe A MESSAGE IS TYPED GIVING THE WQRD AND
SYLLABLE OF THE INSERTED CALL SU THAT 17 MAY BE LOCATED LATER.

DELETE CALL STATEMENT,

"R aegwm wPeon SeoesTemwee

THE DOELETE CALL STATEMENT REMOVES FROM THE CODE STRING, AT THE
SPECIFIED ADDRESS, A CALL ON THE ODT ROUTINE, AD REPLACES IT WITH
LITC SYLLABLE PREVIQUSLY THERE.

DISPLAY STATEMENT,

LI A TTTEI I T LY P ¥ ¥

THE DISPLAY STATEMENT CAUSES A WORD (OR WORODS) IN ¢ORE MEMORY TO BE
TYPED ON THE SPQOe THE ADDRESS UF THE WORD (UR FIRST wWORD) IS GIVEN,
AND» IF MBRE THAN ONE WORD 1S DESIRED» THE NUMBE OF WORDS 710 BE
TYPED IS SPECIFIED, PRECEDED BY A SEMICOLON.

REPLACE STATEMENT,

ST Sageam (X X 2 X KX X K X

THE REPLACE STATEMENT CAUSES THE VA{LUE TC BE THE RIGHT UF = 710 Bt
STORED INTO THE ACDRESS GIVEN BY THE EXPRESSION,

DEFINE STATEMENT,
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THE DEFINE STATEMENT CAUSES THE SYMBOL ON THE RIGHT TO BE ASSIGNED
THE SPECIFIED CODE AND TQ HAVE THE VALUE UF THE EXPRESSION ON THE

LEFT.
PRINT SYMBOLS STATEMENT,

LE LT T R L X X % B Y X 8 X XX X J 1

THE PRINT SYMBOLS STATEMENT CAUSESs FOR ALL SYMBOLS WITH THg
SPECIFIED CODE, A LINE TO BE TYPED CONTAINING THE SYMBOL AND THE
CONTENTS OF THE WORD ADDRESSED BY THE PREVIOUSLY DEFINED VALUE OF
THAT SYMBOL¢ SOME SYMBQLS ARE KNOWN WITHQUY DEFINITION, F I8
DEFINED As THE CONTENTS OF THE FeREGISTER JUST PRIOR TO ENTERING THE
DDT PROCEDUREs AND THE UNIT MNEMONIC QF EACH MAGNETIC TAPE UNIT 13
DEFINED As THE ACDRESS OF THE LABELTABLE ENTRY FOR THE CORRESPONDING

UNITo
ExIT,

A SEMICOLON CAUSES THE DDT ROUTINE TO EXIT AND RETURN TQ MIS CALLER.

EXPRESSION,

AN EXPRESSION CONsIsTsS OF ONE OR MORE PRIMARIES SEPARATED BY THE
OPERATORS ¢ ANC =, THESE OPERATORS HAVE THEIR NORMAL MEANINGS UF
ARI THMETIC ADDITION AND SUBTRACTIONs, RESPECTIVELY.

AN EXPRESSION GCF THE FQRM <OPERATQR> <GENERAL EXPRESSION> I3
EQUIVALENT 7O THE GENERAL EXPRESSION w<UPERATOR> <GENERA(

EXPRESSION>,
PRIMARIES,

THE VARIOQUS PRIMARIES ARE?

/ THE VALUE GOF THIS PRIMARY IS THE F FIELD ((183
151) OF THE LAST WORD DISPLAYED,

= THE VALUE OF THIS PRIMARY IS THE C FIELD
(033115)) OF THE LAST WORD DISPLAYED,

* THE VALUE OF THIS PRIMARY IS ADDRESS UF THE LAST
WORD DISPLAYED,

<SYMBOL> THE VALUE OF THIS PRIMARY IS THE VALUE PREVIOUSLY
(OR INTRINSICALLY) DEFINED FOR THE SYMBOL,

<O0CTAL NUMBER> THE VALUE OF THESE PRIMARIES IS THE VALUE
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<DECIMAL NUMBER®» OF THE NUMBER,

L <EXPRESSION>] THE VALUE GOF THIs EXPRESSION IS THE C FIELD OF
THE WORp IN MEMORY AppRESSEQ gY THE EXPRESSION
WITHIN THE BRACKETS PAIRe THE PRIMARY 3 IS
EXACTLY EQUIVALENT TO THE PRIMARY ([#],

CONSQLE ACCESS TO DISK,

MmN gaew Poewmem % aosaaw

THE DISKBUG FEATURE MAY BE INITIATED By ENTERING DB THROUGH THE
KEYBOARD OR gY INVOKING THE PROCEOQURE DISKBUG FROM WITHIN THE McF,

UPON INVOCATION» THIS FEATURE IDENTIFIES ITSELF BY TYPING THE
MESSAGE DISKBUG ON THE SPO» AND CALLS DDT TO ALLOW THE OPERATQOR T1(
SET THE VARIABLE DBADR TOQ THE DISK ADDRESS OF THE SEGMENT TO WHICH
ACCESS IS DESIRED. DISBUG WILL READ THE DESIRED SEGMENT INTQ THE
ARRAY DOBARRAY, AND AGAIN CALL DDTe THE QPERATOR MAY THEN INSPECT
DBARRAY» AND CHANGE DBADR. THIS PROCESS REPEATS UNTIL THE OPERATUK
SETS DBADR TO ZERO. THE ADDRESSES (OF DBADR AND DBARRAY MAY BE
DETERMINED FROM A PRT LISTING OF PRT INDEX GF THE CURRENT MCP.

TRACE,

L X AT Y]

THE TRACE FEATURE CONTAINS TWO SECTIONSe TRE FIRST STORES THE DATA
To BE TRACED IN CgRE AND N DISKs AND THE SECCND pPRINTS THE STQRED

DATA,

STORING,

T0 USE THE TRACE FEATURE, IT Is NECESSARY TO COMPILE INTO THE MCP
CALLS ON THE PROCEDURE TRACE® PASSING THE DATA 7O BE STQRED», AND THE
FORMAT IN WHICH THE DATA IS PRINTED. THE TRACE PROCEDURE ATYTEMPTY
To DETERMINE THE SEGMENT AND RELATIVE ADORESS QF THE CALL» AND
STORES THE DATA, FORMAT, MIx INDEX» SEGMENT, AND RELATIVE ADDRESS»
USING THE DISK AREA DEFINEp IN THE MCP, THIS DISK AREA MUST aLSU BE
DEFINED IN THE COLD/START DECK AS THE SAME ADDRESS AND SIZE AS In
THE McPe IF TRACAREASIZE 1S EXCEEDED» WRAPAROUND QCCURS WITHIN THE
DISK FILE. IF SHQULD BE NOTED THAT Tw0 CONDITIONS ExIST wWHICH mAY
CAUSE ERRORS [N THE TRACE, IF  THE TRACE CALL APPEARS [N AN
INDEPENDENT ROUTINE OR IN THE QUTER BLOCK OF THE MCP» THE SEGMENT
AND ADDRESS CANNOT BE PROPERLY DETERMINEDs THE SECOND CUNDITION 1§
THAT ALTHQUGH THE DISK STQORAGE IS BLOCKEDs (DATA IS STORED IN CORE
UNTIL A BLOCK IS ACCUMULATED, AND THEN IS WRITTEN ONTO DISK) ANL
BUFFERED (TWD AREAS OF CORE ARE USED FOR ACCUMULATING DATA TO BE
WRITTEN)» NO CHECKk IS MADE TRAT THE DISk WRITE HAS BEEN COMPLETED
FROM A BUFFER BEFORE RpUSING IT. THIS PROBLEM MAY BE EASED BY
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FITHER CHANGING THE DEFINEpD TRACESIZE WHICH IS THE SIZe OF THE TRACE

BUFFERS, OR BY ENSURING THAT TRACE CALLS DO NOT OCCUR WITH
SUFFICIENT FREQUENCY TO DESTROY PREVIQUS DATA,

PRINTING THE TRACED DATA,

RSB mgEeen WS PORPES BeSge

THE ROUTINE YO PRINT THE ACCUMULATED TRACE DATA IS INITIATED BY
ENTERING PT THRCUGH THE KEYBOARD. THIS CAUSES THE DATA TOQ Bt
PRINTED ON LPA, N LAST=IN, FIRST=OUT ORpDER» FOLLOWED BY A MEMORY
DUMPe DISKBUG IS THEN INITIATED.

THE TRACE OQUTRUT CONTAINS ONE ITEM PER LINEs CONSISTING OF THE PRT
ADDRESS OF THE PROCEDURE CALLING TRACE, THE RELATIVE ADDRESS WITHIN
THAT PROCEDURE (OF THE TRACE CALL» THE MIX INDEX» AND THE DATA BEING
TRACED IN THE FORMAT SPECIFIED By THE TRACE CALLe THE POSSIBLE
FORMATS AE (WITH THEIR CORRESPONDING CODES)!?

0 HaALF="WORD OCTALY THE DATA IS FORMATTED AS TW0O 8=DIGIT
OCTAL NUMBERS REPRESENTING THE TWO HALVES OF THE DATA WOROD,.

1 ALPHAS THE DATA IS FORMATTED AS EJGHWT BCL CHARACTERS.

2 DECIMALt THE DATA IS FORMATTEC AS AN 8=DIGIT DECIMAL
INTEGER,

3 OCTALs THE DATA Is FORMATTED AS THREE QCTAL NUMBERS, ONG&
OF SIX plGITSs AND TWO UF FIVE DIGITS», REPRESENTING THE
FIELDS [0318),018815) AND (33:15]) OF THE OATA WURD,

PRINTING OF THE TRACED DATA NOT QOCCUR AT THE SAME TIME THAT THE
TRACE IS BEING PERFORMED, THE OPERATOR MUST NOT ENTER "PT"™ TO PRINT
THE TRACE WHILE THE POSSIBILITY EXISTS THAT A TRAGCE WILL BE
PERFORMED,



PAGE 92
= DECKREMOVER,» DIRECT =

DECKREMOVER

DECKREMOVER(¢(B) IS A PRQCEDURE wWHICH IS CALLED BY "KEYIN" TU REMQVE
PSEUDQO=DECKS USING "REMOVEDECK™,

DIRECTY

DESCRIPTOR POINTING TO DIRECT ARRAY, WHICH CONTAINS THE RESERVED
WORDS ACCEPTED By THE CONTROLCARD ROUTINE ON CONTROL CARDS,
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DIRECTORY = BYPASS

THE BYPASS DIRECTORY IS A MECHANISM TO REDUCE THE AMOUNT OF TIME
REQUIRED 710 OBTAIN THE DETAI| HEADER RECQRC OF A FILE FROM THE MAIN
DIRECTORY, ON NON=SHAREDISK SYSTEMS, THE BYPASS DIRECTORY IS BUILT
DURING EACH HALT/LOADs, ON SHAREDISK SYSTEMS THE BYPASS CIRECTORY IS
BUILY DOURING THE KALT/LOAD WHEN A SEARCH OF DISK SEGMENT ZERC
REVEALS THAT NB8 COTHER SYSTEMS HWAVE INTRINSIC FILES SPECIFIED.

EACH LOGICAL BLGCk IN THIS DIRECTQRY IS 60 WORDS (2 SEGMENTS) LONG
AND CAN CONTAIN ENTRIES FOR UP TO 20 FILES. THE FQRMAT UF AN ENTRY

1S

BLOCKL1] EITHER <MFID> OF THE FILE QR AN @14 WHICH
INDCATES THAT THE POSITION IS AVAILABLE FOR
A NEW ENTRY,

BLOCKLI+1]) <fFlD>

BLOCK[I+2)e[33115] ADDRESS OF THE HEADER RECQORD IN THE MAIN

DIRECTURY,
ONE ADDITIONAL FIELD IS USED IN THE 2ND WORD OF EACH PHYSICAL BLOCK,

BLOCK(21.018815) ADORESS OF THE NEXT PHYSICAL BLOCK IN THE
BYPASS DIRECTORY WHICH IS AN ENTENSION COF
THE ENTRIES IN THIS BLOCK.

THE MCP USES A SCRAMBLE TECHNIQUE WHICH USES THE <MFID> AND <FI0D> UF
THE FILE NAME TG ACCESS ONE OF THE 60 WORD BLUCKSe. ONCE THIS BLOCK
IS OBTAINED» A SEQUENTIAL SEARCH IS MADE TO DETERMINE IF THE
REQUIRED <MFID> AND <FID> IS PRESENTe IF THE NAMES ARE NOT PRESENT,»
THE "F" FIELD OF THE 2ND WORD OF THE BLOUCK IS EXAMINEDs AND IF IT IS
NOT ZERQO, THE NExT “"CHAINED"™ 60 WORD BLOCK IS BROUGHT IN AND THE
PROCESS IS REPEATED,

THE "CHAIN® IS NECESSARY AS THE SCRAMBLE MAY PRODUCE A GREAT NUMBER
OF "HITS"™ ON THE SAME BLOCKk IN THE BYPASS DIRECTORY,

THE BYPASS DIRECTQRY IS INITIALIZED BY SETTING THE <MFID> OF ALL
ENTRIES TO @14, THE END OF THE BYPASS DIRECTORY IS POINTED TO BY
THE MCP  VARIABLE BYPASS,[33115], AS A 6C WORD AREA IS FILLED» AN
ADDITIONAL 60 WCRD AREA 1S OBTAINED ON THE END OF THE BYPASS
DIRECTORY, BYPASS,[33145] 15 DECRIMENTEpD» ANU A CHAIN IS ESTABLISHEY
IN BLOCK[2],(181151],

ENTRIES ARE REMCVED FROM THE BYPASS DIRECTURY BY PLACING AN €14 In
THE <MFID> OF AN ENTRY. NO CONSOLIDATION QF "“CVERFLOW"™ AREAS WHICH
HAVE RESULTED FRCM MULTIPLE "HITS» IS ATTEMPTED.
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THE BYPASS DIRECTORY IS LQCATED STARTING AT "DIRECT = 2" AND GROWS
TOWARDS THE MAIN DIRECTQORY, IT IS THEREFQRE OF THE UPMQST

IMPORTANCE 7O DECLARE sSuUFFICIENT SPACE FQR BOTH THE MAIN AND BYPASS
DIRECTORIES ANp TO HAVE AN ACCURATE FILE DESCRIPTION IN THE ¢OLD

START DECK TO FACILITATE ANALYSIS,

BYPASS,(18115) POINTS AT THE END OQF THE MAIN QIRECTURY, IT 1§
POSSIBLE FOR THE BYPASS DIRECTYORY AND MAIN DIRECTQRY TO GROW TOWARDS
EACH OTHER SO0 THAT AN QVERLAP CONDITIQN EXISTS (BYPASS,(18319) =
BYPASSs(334151), IF THIS OCCURS» THE MESSAGE "pISK TOO
CHECKERBOARDED"™ WILL BE OUTPUT UN THE SPO AND A HALT/LOAD MUST BE
DONE» IF A HALT,LOAD Is IMPOSSIBLE OUE 710 THE SIZE GOF THE
DIRECTORIES, A FALSE "ENp OF DIRECTORY™ MaRK caAN BE WRITTEN IN THE
MAIN DIRECYORY LOCALLY THROUGH AN I/0 CHANNEL AND THE USER MAY BE
ABLE TO DumMP MOST OF WIS fFILESs THIS PROCEDURE 1S RECOMMENDED ONLY

WHEN ALL ELSE FAILS,



H{O0J«(0315]
o[15115)
e030112)
v (42161

H{1l.06318)
(2512133
01347

MHE2).(0148]
of181)
o[181)
o(6142]

HC31.0131)
o[2310])
o[12118]
0[30118)

Hl4)el1188)
ef211)
{3111
W [412)

2 [336]
o[621)
oL711)
o [B83L]

W [982])

o[1201)
el1214)
s[1615]
[2115]
o [2685])
(3125
[3616]
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DIRECTORY = FILE HEADER

eMBPupewn® & GCNOs SEesae

RECORD LENGTH

BLOCK LENGTH

RECORD/BLOCK

SEGMENTS/BLACK

CREATION pDATE FOR LOGGING (WHEN ON DISK)

CREATION TIME FOR LOGGING (WHEN ON DISK)

NUMBER OF LOGICAL RECORDS PER ROW (WHEN IN CORE)
=0 FREE FILE

a0 SOLE USERs PUBLIC OR PRIVATE FJLE

sl SEQURITY FILE

PRIMARY USER=S CODE

81 NEW FILE WEADER FQRMAT

SAVE FACTOR (BINARY)

DATE OF LAST ACCESS (BINARY)

CREATION DATE (BINARY)

a1 FILE IS BEING LOADED OR NAME IS BEING CHANGED
sy FILE IS OPENED BY AN EXCLUSIVE USER

81 A PROGRAM IS WAITING TO USE THg FILE

SYSTEM NUMBER OF EXCLUSIVE USER

0 MIX INDEx GF LIBMAIN/DISK

USED BY AUTOPRINT TO MARK A PBD FILE

USED TO MARK PSEUDC DECKS THAT WERE CREATED ON
MARKS AN MC®"ED COMPILER

A TIME=SHARING SYSTEM BY A ZIP WITH FILE=]ID

82 FILE 1S DATA

=3 FILE IS PRUGRAM

50 DON"T KNOW IF DATA QR PROGRAM

FILE ACCESSED 81T
SYSTEM FILE TOGGLES
OPEN CQUNT 2 FOR SYSTEM
CPEN COUNT 2 FOR SYSTEM
CPEN COUNT 2 FUR SYSTEM
CPEN COUNT 2 FUR SYSTEM
=0 TYPE IS UNKNOWN

(A)
(8)
¢
(D)

W~ O

=] BASIC
82 ALGOL
=3 (COBOL
a4 FORTRAN
=5 TSPOL
86 XALGOL
7 SEQ

%8 DATA

a9 LOCK

=10 INFO
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W (42861 NOT USED
H[{S1,00348) 50 SOLE USER FILE
= 12 IF PUBLIC FILE _
N/A IF FREE OR SECURITY FILE
=<MFID> IF A PBD FILE (SEE MCP 37046630)
sOUTPUT FILE NAME IF A SCHEDULE FILE
W[111) 1 PRIVATE FILE
W(6142) <MFID> OF SECURITY FILE FUR A PRIVATE FILE
HL6) = 12 IF INFO FILE
= 0 IF SOLE USER OR PUBLIC FILE
= REEL NUMBER IF PBp FILE (I.Ee ©0O1 FOR PBD/
0006001),
% "AFTER™ TIME OF SCHEDULE TASK (TSS ONLY)
= NOT O & SCHEDNUMICTC) IF SCHEDULE OQUTPUT FILE

(TSS ONLY)
oL1181) = 1 ON A FILENNN/SCHEDUL WHICH IS BEING TERMINATED
(TSS ONLY),
1 [6142] s <FID> OF SECURITY FILE IF PRIVATE FILE
2(919) 2Ty/ByF IF A DECK FROM RJE
[3619) sTU/BUF IF PUD OR PBp FROM RJUE
W[33115) = DISK ADDRESS OF NEXT CONTROL DECK
He?) NUMBER OF _OGICAL RECQRDS (EOF POINTER)
H([83 NUMBER OF SEGMENTS PER RQOW
HC9)el18¢) TOGGLE { FOR SYSTEM 0 (A)
[2411] TOGGLE 1 FOR SYSTEM 1 (B)
[311) TOGGLE 1 FOR SYSTEM 2 (C)
s [42Y) TOGGLE 1 FOR SYSTEM 3 (D)
o[511) TOGGLE 2 FQOR SYSTEM 0 (A)
o[611] TOGGLE 2 FQR SYSTEM 1 (B)
{711 TOGGLE 2 FQOR SYSTEM 2 (C)
o(8111] T0gGLE 2 FOR SYSTEM 3 (D)
W [985)] CPEN CQUNT 1 FQR SYSTEM O (A)
o[1415] OPEN COUNT § FOR SYSTEM § (B)
W (1915]) QPEN CQUNT 1 FQR SYSTEM 2 (C)
(2419) QPEN COUNT 1 FUR SYSTEM 3 (D)
2 [29114) NOT USED
e[4345) MAxIMUM NUMBER OF ROWS
H{10)"H[29] DISK ADDRESSES OF ROWS (O IF NOT ASSIGNED)
OPEN COUNTS AND TOGGLES
TOGGLE 1 TOGGLE 2 OPEN COUNT CPEN COUNT 2
0 0 INPUT ONLY INPUT
0 1COUTPUT) NOT USED INPUT
1 0 SHARED INPUT
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DIRECTORY = MAIN

THE "MCP"™ MAINTAINS A DIRECTORY ON DISK WHICH CONTAINS INFORMATION
PERTAINING TO ALL PERMANENT FILES ON USER DISKe THE DIRECTURY
CONSISTS OF TWC SECTIONS» THE MAIN DIRECTQRY AND THE BYPASS
DIRECTORY,

THE MAIN DIRECTCRY STARTs AT ULIRECTYORYTOP * 4 AND CONTINUES TO ThHE
VALUE SPECIFIED IN THE (18315) FIELD OF THE MCP VARIABLE BYPASY,
EFACH | BGICAL SECTION OF THE MAIN DIRECTORY CONSISTS OF 16 SEGMENTI,
THE FIRST 15 SEGMENTS CONTAIN DETAILED INFORMATION REGARDING FILES
SPECIFIED IN THE 16TH SEGMENTes THE 16TH SEGMENT THUS CUNTAINS THE
<MFID> AND <FID> FOR ALL QOF THE PRECEDING §5 FILESe THE MCP SCANS
THE 16TH SEGMENT FROM BACK TO FRONT T0 THAT S[28] AND S[29) ARE
ACCESSED (AND FILLED) BEFORE S[26) AND s(27].

IF THE <MFID> OQF AN ENTRY IS EQUAL TO @14 THEN THAT "SLOT" IN THE
DIRECTORY IS AVAILABLE FOR INSERTION OF A NEW FILE, THE END OF Tht
MAIN DIRECTORY IS INDCATED BY A <MFID> EQUIVALENT 710 8114, BYPASS.
£18315) WOULD THUS POINT AT THE NAME SEGMENT THAT CONTAINED THE @114,

A LINKING STRUCTURE EXIsTS FOR AVAILABLE ENTRIES IN THE MAIN
DIRECTORYs THE <FIp> OF A "NAME SEGMENT™ ENTRY THAT HAS A <MFID> OF
el4 Is THE RELATIVE ADDRESS OF THE NEXT AVAILABLE ENTRY. THE
RELATIVE ADDRESS OF THE MOST RECENT AVAILABLE ENTRY IS CONTAINED IN
THE MCP VARIABLE "NEXTSLOT®,

!

NAME
15 FILE HEADERS
SEGMENT

-n % S® SO S8 w8 e

XYY Y Y Y Y Y Y P Y AL LY E YRR AR 2 P X ¥

B o0 o0 a0 80 on 00 0o v o

H
H
!
'
H
!
!
$
!
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DIRECTORY = SCRBTCH (SHAREDISK)

A SHARED DISk MCP MAINTAINS A RECORD QF CURRENT SCRATCH FILE ROWS.
THIS RgcORp IS RgQUIRED TO REeLEASE SCRATCH FILES BELONGING TO The
SYSTEM WHEN THE SYSTEM GQOES DUWNe THERE ARE TwO TABLES CONTAINING
THIS INFORMATION,

TABLE 13 DISK RESIDENT PORTION UF THE SCRATCH DIRECTORYe THIS TABLE
CONSISTS (oF 30 WORD SEGMENTS SCATTERED THRQUGHQOUT THE
SYSTEM=S ESP DISK AND LINKED TOGETHER vIA A LINK PORTION UF
THE ZERQTH WQRD gF EACH SEGMENTe THE FIRST WQRD (WQRD O)
OF EACH SEGMENT CONTAINS A COUNT COF THE MEANINGFUL ENTRIES
IN THE SEGMENT (1$2529)» AND A LINK TO THE NEXT SEGMENT,
THE. INITIAL LINKs IoeEes THE LINK TO THE FIRST SEGMENT UF
TABLE 1» 1S STORED IN WORD # SYSNO (Q0si1s2, OR 3) IN A
SEGMENT LOCATED AT DIRECTORYTOP+l, 1IN THE 018173 FIELD
(SYSNG IS THE SYSTEM NUMBER), WHWEN A SHARED SYSTEM GOES
DOWN, THE QPERATOR CAN, FROM ANOTHER UP=ANB*RUNNING SYSTEM,
"CLEAR® THE DOWN SYSTEMe THIS CLEARING wILL» AMONG OTHER
ACTIONS» (BTAIN THIS INITIAL _INk AND PRQCEED TO _INK FROM
ONE SEGMENT TO ANQTHER, FREEING yP (RETURNING TO AVAILABLE
STATUS) aALL OF THE SCRATCH DISK IN USE BY THE DOWN SYSTEM
(SEE WORD I BELOW)e THE LAST LINK IS ZERQs THE SEGMENT

CONTENTS ARE?
WORD 0O

'----”-.-.---Q'---..’.--.‘......'.."'“‘.'-...'

XYY YT TRIIIE YT P YR Py Y Y P X L XY ALY XN NN NN J

3 :
: t DISK ADDRESS ¢ ' !
3 s t NUMBER OF ! H
! $ LINK ! t H
I NA 1 ENTRIES IN 1 NA
3 { TO NEXT 1 ] 3
s t : THIS SEGMENT $ H
: ! SEGMENT : s H
L H
Y

1 17 18 22 23 47
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FIELD FIELD VALUE FUNCTION
(13171 DISK ADDRESS PROVIDES LINK TO NEXT
SEGMENT OR ZERO IF NO NEXT
SEGMENT,
[18315) NUMBER ENTRIES NUMBER QOF ENTRIES
(15$,829) IN THE SEGMENT,
[23125) NA

THIS WORD IS NOT ACTUALLY USED BY THE SYSTEM3 HOWEVER IT 1§

MAINTAINED BY THE SYSTEM TO ALLOW ANCTHER SYSTEM TO LINK
THROUGH THE (DOWN) SYSTEM=S TABLE 1 SCRATCH INFORMATION (SEE

ABOVE),

(I=15250002N WHERE N = [1815) OF WORD (.
EACH ENRTRY (WORD) DESCRIBES ONE ROW OF A SCRATCH FILE,

ﬂ.--.ﬂ.’---.-.’.‘.--..-Q.-..-'ﬂ.-..--.-..--‘

] L

t H

! $ LENGTH OF H BEGINNING '

H H H ]

H $ SCRATCH ROW H DISK ADDRESS }

t NA $ $

! t (IN SEGMENTS) 1 OF SCRATCH ROW L

H t 1 $

H s H '

] t 1 '

0 23 22 23 47

FIELD FIELD VALUE FUNCTION

(013) NA

[3:120] NUMBER SEGMENTS NUMBER OF SEGMENTS
IN THE SCRATCH FILE ROW,

[23125) DISK ADDRESS DISK ADDRESS OF FIRST
SEGMENT QF THE SCRATCH
FILE ROw,

EACH ENTRY (WpQRD) IS ADDRESS ((23325]1) KEYEDs THE ENTRIES AKE
UNORDERED WITHIN THE SEGMENT» BUT THE SEGMENTS ARE ORDERED BY
MAXIMUM KEY: MAX (SEGMENTILJI)<MINCSEGMENTLU+11])
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TABLE 2: CORE RESIDENT PORT]ON OF THE SCRATCH DIRECTORY, TKIS TABLE 18

WORD 013

USED TO PROVIDE RAPID ACCESS TO THE PROUPER SEGMENT OUF TABLE 1.
IT IS CALLEC THE "SCRATCHVEC™,

’ L H L
DISK ADDRESS

: '
H 1 H : '
3 t t NUMBER CF $ !
' $ OF SEGMENT ! H
$ NA 13 t SEGMENTS IN 3 NA H
: t CONTAINING ' 3
! 1 H TABLE 1 3 1
' ! INITIAL LINK 3 ' '
H H ] ] $
01 17 18 27 28 47
FIELD FIELD VALUE FUNCTION
(1:17) DISK ADDRESS DISK ADDRESS OF THAT

SEGMENT WHOSE "SYSNQO"™
WORD CONTAINS THE DISK
ADDRESS LINK TO THE FIRST
SEGMENT OF TABLE 1 (SEE
TABLE | DESCRIPTION

ABOVE),
(18310) NUMBER SEGMENTS NUMBER QOF SEGMENTS IN TABLE 1,



WORD It
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(I31,2,35004oM WHERE M IS THE NUMBER QOF SEGMENTS IN
TABLE 1+ M IS (WORD 0).(181101]),

THE I«TH WKQORD OF TABLE 2 CHARACTERIZES THE I«TH SEGMENT OF
TABLE § BY STORING THE SEGMENT=s DIsK ADDRESS, ITS NUMBER OF
ENTRIESs AND THE VALUE OF THE HIGHEST UISKADDRESS*RUWLENGTH (,
(35201++023325)) CONTAINED AMONG THE ENTRIES OF THE SEGMENT.,
THE PROPER SEGMENT TGO WHICH AN ENTRY IS TC BE ADDED OR DELETED
IS FOUND BY LOCATING THE FIRST HIGHEST DISKADDRESS*ROWLENGTH
GREATER THAN THE ENTRY®S DISK ADDRESSs THIS SEARCH IS DONE IN
CORE AND REDUCES THE NUMBER OF DISK I1/0 Se

(LI TR L Y ey Py Y P Y P L L R L R Y P Y R Y P Y Y Y Y Y LY e

$
1 | : 3 H
t ¢ DISK ADDRESS § NUMBER OF ] VALUE OF MAXIMUM 1
1 3 $ ! !
INAY oF t ENTRIES IN $DISKACDRESS+ROWLENGTH 3
$ 3 t t :
¢ ¢ I=TH SEGMENT & THE SEGMENT AMONG ENTRIES 3
t ¢ 3 $ :
t 8 t t H
01 17 18 22 23 47
FIELD FIELD VALUE FUNCTION
(1317 DISK ADDRESS DISK ADDRESS OF I"TH
SEGMENT OF TABLE 1
[18:5]) NUMBER ENTRIES NUMBER OF ENTRIES
IN THE I=TH SEGMENT
(23125] DISK ADDRESS VALUE UF THE HIGHEST

DISKADDRESS+ROWLENGTH
AMONG THE SEGMENT=S
ENTRIES

USE OF THE SCRATCH DIRECTORY!

IF

A

SYSTEM STOPS RUNNING» ANUTHER SYSTEM OBTAINS THE INITIAL DISK

ADDRESS LINK TG THE DOWN SYSTEM=S TABLE 3, IT THEN PROCEEDS
SEQUENTIALLY FROM ONE SEGMENT TU ANOTHER, FREEING UP ALL UF THE DOwN
SYSTEM=S SCRATCH FILE RONWS,
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DIRECTORYFREE

VARIABLE USED TO INTERLOCK THE DIRECTORY,



DIRECTORYTOP

DIRECTORYTOP
INITIALZATION
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CONTAINS INFORMATION WHICH IS USED IN SYSTEM
DURING A HALT/LOAD OPERATIUNe DIRECTORYTOP IS ONE

SEGMENT LONG AND HAS THE FOLLOWING FORMAT?S

prol
L1l
Dr2l

ol4l
ptal

pl9l

DL103=0015]

Dl16]

Dl17)

OPTION wORD

DATE (BCL)

NUMBER OF ELECTRONIC UNITS (CONTENTS OF "ESU"
CARD FROM COLD OR CQOL START DECK).

VALUE oF QOQIRECT (FROM COLD OR COOL START DECK).

NEXT NUMBER AVAILABLE FCOR PRINTER BACK UP DISK GR
PUNCH BACK UP,

CORE»s» THE MULTIPROCESSING FACTQOR.

SPECIFY WHICH DATA COMMUNICATIONS STATIONS HAVE
BEEN MADE REMOTE SUPERVISORY PRINTERS,

0DC101,C0816) NOT USED
L[163816) Tuls BUFFELRS 0=15
.[32116] TU2, BUFFERS 0~=15
DC11),(0816) TU3», BUFFERS 0=15
L[(16116] TU4s» BUFFERS 0=15
,[(32816]) TUS, BUFFERS 0=i5
D[123,C0816) TU6, BUFFERS 0O=i5
JL16816] TU?» BUFFERS 0O=15
«[32316] TUB, BUFFERS Q=15
0l13),(0816] TU9, BUFFERS 0O=i5
«[16816]) TU10, BUFFERS Q=15
.032816]) Tuil, BUFFERS 0=i5
DC143,C00816] TU12, BUFFERS 0=%5
«[16816] TUL13» BUFFERS 0=15
«[32816] TU14, BUFFERS 0=15
DC1S),0886) TU15, BUFFERS 0=15
«[16832] NOT USED

"Q" OR TIME COUT VALUE FOR DATA COMMUNICATIUNS
INPUT AFTER WHICH A "BLAST READ"™ WILL BE
PERFORMED BY THE MCP.

SPECIFIES WHICH REMOTE UNITS ARE SUPERVISURY
PRINTERS.



0C18)
DrL19])

D (20].(8310)

o, (3013181

pr211
p(22),(28110]

0388101

0[24)=D(25)

pl26)=D1(27)

pl28)
THE BOOLEAN
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SPECIFIES TIME OF DAY (XxCLOCK).
VALUE oF FENCE (TSSMCP),

SERIAL NUMBER FOR THE <MFID> OF THE SYSTEM LUG
FILE CREATED WHEN A "UN"™ IS ENTERED THROUGH THE
KEYBOARD (TSSMCP),

LOCATION OF THE NEXT SEGMENT 7O BE WRJTTEN IN THE
TSS LOG,

STATUS QF SCHEDULE LINES (TSSMCP).

SERIAL NUMBER FOR THE <MFID> OF THE REMOTE LUG
FILE CREATED WHEN AN "_R™ IS ENTERED THROUGH THE
KEYBOARD (BATCK SYSTEM),

SERIAL NUMBER OF THE <MFID> QF THE MAINTENANCE
LOG FILE CREATED WHEN AN " NML"™ IS ENTERED
THRQUGH THE KEYBOARD,

DISK CONFIGURATION = DKAe

EACH CHARACTER POSITION REPRESENTS AN EU,
sy 0 = ,[111), SUL=,(231), ETC,

BITS 2847 REPRESENT THE SPEED GF A EUV.
1=40 MIL O=20 MIL Ey O=BIT 47,

SAME AS DL241=D(25) EXCEPT FOR DKB IF NO DFX S
PRESENT,

DISK ADDRESS OF DIRECTORYTOP.

VARIABLE "HQLDFREE™ WHEN TRUE INDICATES THAT

DIRECTORYTOP IS BEING MODFIED,



DIRECTORYTOP = AUXILIARY

EACH SYSTEM IN A
DIRECTORYTOP THE

THE SAME

'

> <>
X O
o 90 on e e e ve

mrr O »—

]
!
!
'
L]
!
H
!
! !
-

AS  THAT

AUX
DIRECT=
ORYTOP

(sYs 3
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SHAREDISK

AUX
DIRECT"
ORYTQP

(SYS 2)

i
'

$
'
!
!
L
4

ENVIRONMENT HAS ITS OWN COPY OF
FORMAT OF THE AUXILIARY DIRECTQORYTOP ENTRIES I
DEFINED FOR DIRECTORYTOP, THE PLACEMENT OF THt
AUXILIARY CQPIES IS ILLUSTRATED IN THE FOLLOWING TABLE?

AUX
DIRECT=
ORYTOP

(SYS$ 1)

'
L]
1
3

'
!
!
L

T XX A AR R Y Y PR LR R A XA X X XY FRYREREY Y]

MAIN
DIRECT=
ORYTUP

}
'
:
:
!
!
(SYS Q)
!
J



= DIRECTORYTOP + 1 = DIRECTORYTOF + 3

DIRECTORYTOP + 1 (SHAREDISK)

WORD

W= O

DESCRIPTICON

SCRATCKVEC FOR
SCRATCHVEC FOR
SCRAFCHVEC FOR
SCRATCHVEC FOR

DIRECTORYTOP + 2 (SHAREpDISK)

SPYpaeoeonUmen ® @ SEEREEPTEEWWe

WORD

0
1
2

DESCRIPTION

LEX LY XX ROy ey

HOLDER
BYPASS

NEXTSLCT

DIRECTORYTOP + 3 (SHAREDISK)

WORD

0
1
2

DESCRIPTION

"LASTCDNUM"
"FIRSTDECK"
"LASTDECK"

SYS A
SYyS B
SY§ ¢
SYS O

PAGE

106
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DISK ORGANIZATIGN

INTRODUCTION

THE BS5700 IS A DISK QRIENTED SYSTEM WHICH UTILIZES HEAD=PER=TRACK
DISK FOR BOTH OPERATING SYSTEM FUNCTIONS AND STORAGE OF USER FILEDS.

DISK STORAGE CAN BE SEPARATED INTO TwO SECTIONS» FOUR DISCUSSIUN
PURPOSES» WHICH ARE SYSTEM DISK AND USER DISK, SYSTEM DISK CONSISTS
OF A SMALL AMOUNT OF DIsK, LOCATED ON ELECTRONICS UNIT LERO, STURAGE
UNIT ZERO» RESERVED FOR USE BY THE OPERATING SYSTEM(S), PART UF
THIS AREA IS THE DISK DIRECTORY, WHICH IS MAINTIAINED BY THE MASTER
CONTROL PRQOGRAM, AND CONTAINS INFORMATION CONCERNING ALL PERMANENT

FILES ON USER DISK,

oN THE BS700s THE OPERATING SYSTEM CONTROLS CREATIONs PLACEMENT» AND
ACCESSING oF aLL DIsk FILESe A USER PROGRAM REFERS TO A FILE

THROUGH USE OF A SEVEN CHARACTER <MULTIFILE 10> AND A SEVEN
CHARACTER <FILE 1ID> OF THE FORM SMFID>/<FID>e THE PROGRAMMER CAN
SPECIFY RgcORp SIZgs BLOCK SIZks THE NUMBER OF RECORDS FOR EACH RUW
(PAGE SIZE)» AND THE MAXIMUM NUMBER QOF ROWS, THE MCP WILL ACQUIRE
EACH ROW &S IT 1S NEEDED, TO A MAXIMUM OF 20 ROWS», AND WILL CREATE
AND MANTAIN ENTRIES IN THE UISK DIRECTORY PERTANING TO THE FILk.

REFERENCE IS MADE 710 A SPECIFIC RECQRD wlTHIN A FILE IN TERMS UF
LOGICAL REEGORD POSITIgQN FROM THE START UF THE FILE. AS THE wmCFP

MAINTAINS DISKs NC PROGRAMMATIC REFERENCES ARE MADE TO ABSOLUTE DISK
ADDRESSES,

THE ACTUAL PHYSICAL LOCATION OF AREAS IN SYSTEM DISK ABOVE THE START
OF ESP DISk IS DETERMINED FROM THE "DIRECT"™ AND "DRCTRYTP™ CARDS 1IN
THE COLD/START CECK AND FRQOM MCP DEFINES, SYSTEM DISK CUNTAINS THE

FOLLOWINGS
CONTENTS STARTING DISK ADDRESS
SEGMENT ZERQ 0
HALT LBAD KERNEL 1
ESP DISK & ABORT TABLE 50
AVAILABLE DISK TABLE HOLDLIST = DISKAVAILTABLEMAX

(DISKAVAILTABLEMAX IS DEFINED
AT MCP SEQUENCE 00165500)
HOLDLIST DCP DISK = (HCOLDMAX+29) DIV 30
(ROLDMAX IS CDEFINED AT MCP
SEQUENCE 00418200)
OCP DISK DRCTRYTP = 6
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EUIOHOLDER DRCTRYTP = 5
LOG SEGMENT DRCTRYTP = 4
SYS D DIRECTCRYTOP DRCTRYTP = 3
SYS C DIRECTCRYTOP DRCTRYTP = 2
SYS B DIRECTCRYTOP DRCTRYTP = {
SYS A DIRECTORYTOP ODRCTRYTP
SCRATCH DIRECTQRY HDR, DRCTRYTP + 1
DIRECTQRY INTERLOCK ORCTRYTP + 2
CONTROL DECK INTERLOCK DRCTRYTP + 3
MAIN DISK DIRECTORY DRCTRYTP + 4
BYPASS DIRECTORY BYPASS,(33115]

(THE BYPASS DIRECTQRY ACTUALLY
STARTS AT DIRECT = 4 AND GRONWS
TONARDS THE MAIN DIREGTORY)

DRCTRYTP = 6» DCP DISK, IS USED ONLY IF "DCP™ 1S SET TRUE ON THE
TIME SHARING SYSTEM,

DRCTRYTP = 4 THRQUGH DRCTRYTP = 1, AND DRCTRYTP +1 THRQUGH DRCTRYTP
+ 3 ARE USED BY SHAREDISK SYSTEMS ONLY,

USER DISK OCCUPIES THE REMAINDER OF D1SK STARTING AT DIRECT + 4,

SEGMENT ZERO (DISK)

DIsk SEGMENT ZERC CONTAINg THE NAMEs QF THE MCP AND INTRINSIC FILES
FOR ALL SYSTEMS, THE "KERNEL™ READS THIS INFORMATION pURING A HALT/
LOAD OPERATION AND (0ADs THt SPECIFIED MCP FILEs THE MCP READg
SEGQMENT ZERQO TO OETERMINE TWE APPROPRIATE INTRINSICS FILE,

INFORMATION Is ENTERED IN THE SEGMENT THROUGH THE "CM™ AND "™Cl"
KEYBOARD MESSAGES AND BY THE "CgoL START™ AND "CoLD START"™ PROGRAMS,

HALT/LOAD "KERNEL"™

omTooonee® sPpoeoemTe

ESP

THE "KERNEL"™ 1S pgROUGHT INTU MAIN MgMORY EITHER BY THE HALT/LUAy
OPERATION IF THE wKERNEL" IS ON OISK OR THRQUGH THE CARD READER
USING THE "™CARC LOAD SELECT"™ HARDWARE FEATURE, IT READS DK
SEGMENT ZERO TO DETERMINE WHAT MCP IS TU BE LOADED» GOES TQ THE
ABSOLUTE ADDRES§S SPECIFIED BY THE APPROPRIATE ENTRY, AND LOADS THE

SPECIFIED MCP,

DISK

EXECUTIVE SCRATCH PAD DISK 1S USED BY THE MCP FQR TEMPORARY STORAGE,
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ON SHAREDISK SYSTEMS THIS AREA ALSO CONTAINS THE SCRATCH DIRECTORY.

SCRATCH DIRECTORY (SHAREDISK)

[E A XY R L o EF B KX N X L BN XY 3 & Y ¥ 8 X 8 J

A SHARED DISK "MCP"™ MAINTAINS A RECORD OF CURRENT SCRATCH FILE RONWS.
THIS RECORp IS RgQUIRED TO RELEASE SCRATCH FILES BELONGING TO Thg
SYSTEM WHEN THE SYSTEM GOES DOWN,

IF A SYSTEM STQOPS RUNNING» ANOTHER SYSTEM UBTAINS THE INITIAL DISK
ADDRESS LINK TCO THE DOWN SYSTEM=S TABLE 1. IT THEN PROCEEDS
SEQUENTIALLY FROM ONE SEGMENT TU ANOTHERs FREEING UP ALL UF THE DOWN
SYSTEM=S SCRATCH FILE ROWS,

ABURT TABLE

THE ABQRY TABLE IS USED TQ CREATE SYSTEM (0G ENTRIES FUR JOBS THAT
WERE RUNNING WwHEN A SYSTEM HALT OCCURRED., THE ABORT TABLE IS six
SEGMENTS |ONG AND IS _OCATED BETWEEN THE END OF ESP DISK AND Tht
AVAILABLE DISK TABLEe THE ABORT TABLE IS SIX SEGMENTS (180 WORDS)

LONG,

ON SHAREDISK SYSTEMS, EQEH SYSTEM HAS ITS OwN ESP DISK AND ABORT
TABLEe. THE AREA BETWEEN T "KERNEL"™ AND THE AVAILABLE DISK TABLE =

6 IS EVENLY DIVIDED FOR EACH SYSTEM,

AVAILABLE DISK TABLE

THE AVAILABLE TABLE MAINTAINS AN ACCOUNT OF THE AVAILABLE PORTIONS
OF DISKs I.Es» THOSE SEGMENTS OF DISK NOT IN USE AND NOT PART OF 4
PERMANENT FILE,

DISK DIRECTORY

NPT e ameTewRew

THE DISK DIRECTORY CONSISTS OF TWQ SECTIONS» THE MAIN DIRECTORY AND
THE BYPASS DIRECTORYe THE MAIN DISK DIRECTOGRY CONTAINS THE <MFlD>/
<FID> OF EACH [CISK FILE AND 30 WORDS (1 SEGMENT) OF DETAIL
INFORMATIONs, THE BYPASS DIRECTURY IS LOCATED AT THE END OF THE MAIN
pIRECTORY ANp IS USED TO PROVIDE FAST AcceSS TO THE MAIN DIRECTORY
ENTRIES.,

A DETAILED EXPLANATION OF EACH QOF THE AREAS APPEARS IN UTHER PARTS
OF THIS DOCUMENT,
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DISKADDRESS

eSS egemntaee

DISKADDRESSC(MID,FIDsAsHs10) IS A PROCEDURE WHICH QBTAINS THE NEXT
DISKk ADDRESS FQR THE FILE WHOSE _AST ADDRESS WAS "A"s WITH HEADER

"H", "IO0" SPECIFYING AN 1/0 FILE.

DISKBOTTOM

VARIABLE SET TO THE HIGHEST ADDRESS QF THE DIRECTORY,

DISKERROR

DISKERROR(PARAM) IS A PROCEDURE WHICH OUTPUTS A DISK ERRUR MESSAGE
OF THE FORM?3

DKX  DAsXXXXXXXX TaXXXXXXXXXXXXXXXX RaXXXXXXXXXXXXXXXX RT=X 10zX MsX

DISKIO

DISKIOCLOCIOp» CORE»STIZE2DISK) IS Ao PROCEDURE WHICH INITIATES» gUT
DOEs NOF WAIT FQOR COMPLETION OF DIsk I/0 UPERATIONS FROM ADDRESS
"DISK"™ (BINARY) Of SIZE "wORDS"™, NTO ADDRESS "CORE"+1s RETURNING
THE DESCRIPTQR A¥ "LOCIOD",

DISKOUNT

COUNTER USEp 1IN pISK FILE EXCHANGE CONFIGURATIONS 71O KEgP TRaCK OF
THE NUMBER OF CONTROLS IN USE.s

DISKWAITIME

DESCRIPTOR POINTING TQ DISKWAITIME ARRAY WHICH CONTAINS DISK WAIT
TIME TOTALS BY MIX INDEX FOR STATISTICS CODE.
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EGGCLK

COUNTER USED T0 RECORD THE NUMBER QF TIMES EGGTIMER FACILITY HAS
BEEN CALLED FROM OUTER BLOCk CODE»
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EGGENTER

EGGREMOVE

EGGSELECT

LA L XY X % X X J

EGGENTER» EGGSELECT» EGGREMOVE AND CODE AT THE TIMER INTERRUPT AREA
PROVIDE AN EGGTYIMER FACILITY WHICH CAN BE USED TO EVOKE AN ACTIUN
AFTER A GIVEN PERIOpD OF TIMEe OUNE OF TWO ACTIONS CaN BE CAUSED?S

THE CONTENTS OF A MgMORY LOCATION CAN Bg MOpDIFIED
A ONE=PARAMETER PROCEDURE CAN BE CALLED

IFf THE FIRST ACTION 1S DESIRED» A CALL ON EGGENTEKR SHOULD BE
PERFORMED PASSING A NEGATIVE VALUE IN "WHATGDO" = THE (33115) FIELD

OF "WHATODO"™ MUST CONTAIN THE AODRESS OF THE LOCATION TO BE MODIFIED.
THEN AFTER "SECONDS™ SECONDS» THE VALUE OF "PARAMETER® wlLL BE QOR=ED

INTO THAT LOCATICN,

IF THE SgCONp ACTION Is peSIRgps "WHATOpRO™ MUST CONTAIN ONLY Thg
ADDRESS PF THE PRQCEDURE TQ BE CALLED « THE ADDRESS MUST BE IN THE
£33:151] IELD QF "wHATQODO", AFTER "SECQONDS™ SECONDS» THE PROCEDURE
WILL BE CALLED PASSING #PARAMETER® AS ITS PARAMETER,

NOTE? THE PROCEDURE IS caLLED» NOT RUN» THRQUGH USE 0F
INDEPENDENTRUNNER,

EGGSELECT IS RUN AT TIMER» WHEN REQUIRED.

EGGREMOVE IS CALLED BY EGGSELECT TQ REMOVE ENTRIES WHICH MAY HAVE
BEEN ACTED yPON, IFP EARLY REMQVAL Is DESIRED, EGGREMQVE MAY BE
CALLED DIRECTLYs WHEN THIS IS DONE» "WHATQDO"™ AND "PARAMETER"™ MUST

BE IDENTICAL 710 THOSE IN THE EGGENTER CALL WHICH MADE THE ENTRY ANO
"SPACE"™ MUST BE ZERQ.

THIS FACILITY USES A LINKED=LIST WITH FOUR™WORD NODES» COMPOSED AS

FOLLOWS?

WORD FIELD CONTENTS

0 [18835] TIME TO END DELAY (IN SECUNDS)
[33115) LINK TO NEXT ENTRY

1 [33115) LINK TO LAST ENTRY

2 WHATODO (SEE DESCRIPTIONS ABOVE)

3 PARAMETER (SEE DESCRIPTICNS ABOVE)
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THE PROCEDURE DECLARATIONS FOR EGGENTERSEGGSELECT» AND EGGREMOVE ARE
AS FOLLOWS!

PROCEDURE EGGENTER(WHATODU,PARAMETER,SECONDS);

VALUE WHATODO,PARAMETER,SECQNDS;
REAL WHATODQO»PARAMETER;
INTEGER SECONDS}S

PROCEDURE EGGSELECT(PARAMETER))

VALUE PARAMETERI
REAL PARAMETERS

PROCEDURE EGGREMOVE(WHATODO,PARAMETER,SPACE)S

VALUE WHATQDO,PARAMETER,SPACE;
REAL WHATQDO,PARAMETER,SPACE;

THE OUTER BLOCK CCDE FOR THE EGGTIMER FACILITY IS As FOLLOUNWS!

IF MIWATER] NEQ WATER THEN
BEGINX EGGTIMER
EGGCLKISEGGCLK=1}
IF EGGSELECT THEN
IF P(WATER,OENOT(EGGCLKI(CTFJIaLLL2DEL) NEQ WATER
THEN BEGIN EGGSELECTSTOPPEDI=FALSES
INDEPENDENTRUNNER(P( ¢ ¢ EGGSELECT) 03
END;
END EGGTIMERS

A SAMPLE CALL ON EGGENTER IS AS FOLLOWSI

EGGENTER(P(,INQUPT)»NFLAG(RD)I&O(CTC)» 4}

THIS WOULD HAVE CAUSED THE ROUTINE INQUPT 70 BE CALLED AFTER AT
LEAST 4 SECONDS WITH THE PARAMETER (NFLAG(RU)JI&OLCTC)).
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ENDOFDECK

ENDOFDECK(R,TUSTA) IS THE NORMA|L MEANS BY WHICH A DECK IS REMOVED
FROM PSEUDO~READER "R"™ BY CALLING "REMOVETHEDECK"®,

ENTERCONTROLDECK

(I A TY YT L F Y XYY ¥

ENTERCONTROLDECK(H) Is A PROCEDURE WHICH MAKES THE APPROPRIATE DIsk
FILE HEADER ENTRY IN THg pIRECTORY FOR HEApDER "“H", CREATES THE
PROPER "CHAIN® FROM THE [AST CONTROL DOECK HEADER, AND UPDATES
"LASTCDNUM",

ENTERUSERFILE

ENTERUSERFILECA,B,L) Is A PROCEDURE WHICH ENTERS A PERMANENT FIE»
"AM/"B" WITH HEADER "L"™ IN THE DISK DIRECTORY.
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ESPBIT

THE ESPBIT PROCEDURE IS RESPONSIBLE FOR BRINGING MCP SEGMENTS INTU
COREs THIS PROCECURE» RATHER THAN MAKEPRESENT» MUST BE USED FOR MCP
SEGMENTS AS THE PRESENSE BIT INTERRUPT FEATURE IS NOT AVAILABLE

WHILE OPERATING IN CONTROL STATE,

THE ESPOL COMPILER CREATES A TYPE QF "SEGMENT pDICTIONARY"™ WHICH
CONTAINS THE RELATIVE DIsk ADDREss OF ALL "UVERLAYABLE"™ PRQCEDURES
THE OPERATION OCF EgSPBIT IS DgPENUENT ON ThHg PROCEDURE DESCRIPTORS
FOR OVERLAYABLE PROCEDURES IN THE MCP=S PRT,

ESPBIT OBTAINS THE nCn AND nm_ ™ VALUES FRCM THE RCW» PLACED IN THE
STACK WHEN THE PROCEDURE WwAS CALLED, 7O DETERMINE THE SYLLABLE THAT
CAUSED THE PRQCEDURE CALLs FRQM THIS THE PRQCEDURE DESCRIPTQR IS
LOCATED. USING THE INFORMATION IN THE DESCRIPTOR, ESPBIT THEN
PLACES THE PRT aAppRESS Of THE PROCEDURE IN THE MEMORY LINK FOR USE
BY OLAY, AND PLACEs THE CORE ADDRESS OF THE PROCEOURE IN THE
PROCEDURE pESCRIPTOR, A BRANCH IS THEN MADE TO THE APPROPRIATE
PROCEDURE AS IF ESPBIT HAD NEVER INTERVENED.,
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ESPCOUNT

LA AT Y T T}

CONTAINS A COUNTER OF THWE NUMBER QF ESPDISK SEGMENTS REMAINING,

ESPOISKBOTTOM

CONTAINS THE LOWEST ApDRESS OF ESPPISK,

ESPDISKTQP

CONTAINS THE HIGHEST ADDRESS OF ESPDISK,

ESPTAB

CONTAINS A POINTER Tp A BIT TABLE USED IN ALLUCATION OF ESPDISK.

EvlO

CONTAINS THE 170 TIME USED BY A GIVEN EUy THIS INFORMATIUN IS USED
IN AN ATTEMPT TO REDUCE EU ACCESS CONFLICT,

EU@

DESCRIPTQR POINTING TQ EUQ ARRAY» WHICH IS USED FQR HANDLING A DISK
FILE EXCHANGE CONFIGURATION,

EUW

CONTAINS INFORMATION RELATED TO THE EUQ ARRAY USED IN A DISK FILE
EXCHANGE CONFIGURATION,



PAGE 117
- FETCH =

FETCH

FETCHCUNITNO»CARDLCC»SQURCE) OBTAINS THE NEXT IN A SERIES UF CONTRUL
"CARDS", WHICH MAY ACTUALLY GSBEAR LITTLE RELATION TO0 80=COLUMN
RECORDSs ON LOGICAL UNIT "UNITNO"™ WITH "SOQURCE™ AND "CARDLOC"
ALTERNATING As THE OQRIGIN OF INFORMATIONe "SOURCE®" Is SET TO THE
BEGINNING OF THE CARD AND THE LAST wWORp OF THE caRD 1S SET EQuUAL TU
A PERIOD (.,
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FILE INFORMATION BLOCK

L L X Y X X8R X 2 ¥ L X R XN

AT RUN TIME» THERE 1S ONE FIB GENERATED FOR EACH FILE TO BE USED BY
A PROGRAMs A FIB IS GENERATED B8Y AN QBJECT PROGRAM AT EACH PRQGRAM
POINT CORRESPONDING TO A FILE DECLARATION IN THE SOURCE LANGUAGE
REPRESENTATION OF THE PROGRAMe INITIALLY» THE FIB CONTAINS ONLY THE
INFORMATION ABOUT FILE HWANDLING TECHNIQUES PROVIDED IN THE SQURCE
PROGRAM, NHEN A FILE IS PUT TO USE» I/0 ROUTINES USE A FILE~S FiB
Y0 STORE INFORMATION PERTINENT 710 THE FILE suCH As BLOCK COUNTS»
RECORD COUNTSs» ETC, AT THE POINT WHEN A FILE=S fIB IS CREATED, A
BUFFER DESCRIPTGR AREA, CONTAINING AN I/Q DESCRIPTQR FOR EACH BUFFER

AREA TO BE USED FOR THE FILEs IS ALSO CREATED,

(FOR ALGOL PLACED ABCVE TANK)

WORD FIELD CONTENTS
0 CoBOL (DOD) BEGINNING FILE USE ROUTINES
(111 STARTING INDEX BEFQRE RQUTINE
(121121 ENDING INDEX BEFQRE ROUTINE
[24312) STARTING INDEX AFTER ROUTINE
[36112) ENDING INDEX AFTER ROUTINE
c0BOL68 BEGINNING USE ROUTINES
(1311 BEFORE BEGINNING FILE USE RQUTINE
(128121 AFTER BEGINNING FILE USE ROUTINE
(24112 BEFQRE BEGINNING REEL USE RQUTINE
(36112] AFTER BEGINNING REEL USE ROUTINE
1 DISK FILES = LOWER BOUND RECQRD NUMBER (LSuBu)
COBOL ¢(DOD) BEGINNING REEL USE ROUTINES
(13111 STARTING INDEX BEFORE ROUTINE
f[12312) ENDING INDEX BEFORE ROUTINE
(241121 STARTING INDEX AFTER ROUTINE
[36t12) ENDING INDEX AFTER ROUTINE
ALGOL = BEGINNING REEL NUMBER
2 COBOL ¢DOD) ENDING FILE USE ROUTINES
(1111) STARTING INDEX BEFORE ROUTINE
(12t121) ENDING INDEX BEFORE ROUTINE
(24312) STARTING INDEX AFTER ROUTINE

[36112]

ENDING INDEX AFTER ROUTINE
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COBOL68 ENDING ULSE ROUTINES

f1311] BEFORE ENDING FILE USE RUUTINE
(121121 AFTER ENDING FILE USE ROVTINE
[24112) BEFORE ENDING REEL USE ROUUTINE
(36112] AFTER ENDING REEL USE RQUTINE
DISK FILES = UPPER BOUND RECORD NUMBER (LSUBW)
COBOL ¢DOD) ENDING REEL USE ROUTINES
[1811) STARTING INDEX BEFORE ROUTINE
(123121 ENDING INDEX BEFORE ROUTINE
(24112] STARTING INDEX AFTER RQUTINE
(361121 ENDING INDEX AFTER ROUTINE
cpBoL68 = PRT ADDRESS FOR PRINTER
LINKAGE COUNTER
{181) 1 8 USE ROUTINES PRESENT
(211 1 = LABELS OMITTED
(3121 "EQR"™ RERUN
0 s NO
1 = QUTPUT TAPE
2 ®» SCRATCH TAPE
[511) 1 &« OPTICNAL
[(611) 1aNQ IN=OUT PART
(711 1= SORT FILE
(8141 INTERNAL TYPE CODE
(12t1] 0 s BITS (138%811) IS FILE NUMBER
1 = BITS (13311) IS "FPB" INDEX
{13111 FILE NUMBER FQR FPB INDEX
(24341 1 & RELEASE UNIT AT "CLOSE"
(2512] DISPOSITION OF FILE
0 = REWIND
1 = NO REwWIND
2 = REWIND AND LOCK
3 = REWIND AND RELEASE
(27:31] ACCESS M™MODE
0 = SERIAL
1 = RANDOM
2 = UPDATE
(30:18] SAVE FACTOR
(111 INDICATES AN INVALID USER AS
OPPQOSED TO A PARITY
(2111 MUST NQT BE USED
(6111 NONSTANDARD LABELS
(711} COBOL (¢BLOCK LOCK)
[814) ALGOL OR FORTRAN FILE ATTRIBUTE
(912) OTHERUSE

0 = CANTUSE



10

(11321

(1343

(16311
(17811
[18115)
{38111
[3911])

{4081
(4111
(42111
[4311)
C4a11]
[4511]
f4612])

{1:1]
[2111]

(18121
[2019%)
(25823]
(33115)

(2311
(31451

(111)

A PAGE
FILE INFORMATION BLOCK =

1 s INPUT

2 = QUTPUT

3 =& ]I=0

MYUSE

0 = CANTUSE

1 = INPUT

2 =& QUTPUT

3 s =0

SHARED DISK

=0 OPEN SHARED

a1 QPEN INPUT

=2 QPEN OQUTPUT

=3 QPEN WRITE LOCK

s4 QPEN EXCLUSIVE
NON=STNADARUO LABEL

LABEL EQUATED FROM DISK

PRINT RECORD NUMBER (PB UNLY)
1 = CURRENTREEL NEQ FIRSTREEL
{ = REEL OPTIONAL AND ABSENT
(COBOL ONLY)

1 = AT gEND OF FILE

1 CLOSED» UNIT RETAINED
1 3 CLOSED» UNIT RELEASED
1 = INPUT
1
p

m REVERSE
ARITY LAST I~Q
0 = UNBLOCKED
1 = TECH A
2 = TECH B
3 = TECH C

BLOCK COUNT
RECQRD COUNT

HASH TOTALS = @

INDICATES ([25123] IS

IN SEGMENTS

NOT USED

NUMBER OF RUWS (DISK FILES ONLY)

SIZE OF ROWS (DISK FILES ONLY)
RELATIVE "PRT™ _OCATION UF DESCRIPTOR
FOR HASH TOTALS (TAPE FILES ONLY)

RERUN CONTRUL (NUMBER QF RECORDS)
BLOCK CHECKED (COBOL)

TRUE IF BOUNDED

RERUN CONTROLC(USED BY BREAKQUT)

RESERVED FOR BREAKQUT®RESTART
WRITABLE TAPFPE AT BREAKCUT

120
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12

13

14

15

17
18

(2t1)
(3118]
{18130]

(1191

(1019)

(1981
(20111
(2114]

(22111
(2311)
(2431]
(2511
(2611]
(27341
(28110)

(3811
{3918

{4433)
[4784)

(3118)
(18115]

(331151
(1:23)
(2416]
(30810)

(40181
*16

(111]
(211)
{31151

PAGE
FILE INFORMATION BLOCK =

NOT USED
HEAD OF BUFFER RING

TRANSACTION
NUMBER QF RECORDS PER BLLCK
NUMBER OF RECORDS IN CURRENT BLOCK

NUMBER QOF BUFFERS REQUESTED MUST
%1 FOR PB FILES

m2 FOR REMOTE FILES

NUMBER QF BUFFERS ASSIGNED
MUST =2 FOR REMUOTE FILES

1 = BAD KEY

SEEK GIVEN

READ (1ST OPERATICN)

LAST PREVIOUS OPERATION
OPEN UPDATE

WRITE BLOCK BACK

ALPHA (MODE)

REVERSE (DIRECTION)

MEMORY INHIBIT (FOR INPUT)
a INPUT

CURRENT REEL NUMBER

1 3 FORMS
EXTERNAL TYPE CGDE

USED BY COBULIC AND cOBOLFCR
1 = COBOL

>
aa 84y Awvwas

s et et O e F S

DESCRIPTOR FOR DISK FILE HEADER
IN CORE, INPUT NUMBER OF BUFFERS
REQUESTED (REMOTE FILES UNLY)
HEADER ADDRESS (PBD ONLY)

BASE ADDRESS OF NEXT RECGRD SLOT
IN BLOCK (PB ONLY) |

BASE ADDRESS OF CURRENT RECGRD
BLOCK (PB ONLY)

COBOL?Y PARITY ERROR USE ROUTINE
LOGJCAL UNIT NUMBER

SPECIAL SELECT CUUNTER

BLOCK COQUNT

COPY OF CURRENT ORIGINA{ I*O
DESCRIPTOR

NUMBER (OF WURDS LEFT IN THE BUFFER
1 = IGNORE BUFFERS IN OPEN=CLOSE
(SORT MANAGES THEM)

COBOL = FILE TYPE CRANGED

FROM DISK TU TAPE

BUFFER SIZE

121
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20
21

9

PAGE
» FILE INFORMATION BLOCK =

(18115) "TECH ¢c" BUFFER LENGTH

(33:151] MAXIMUM RECURD LENGTH
FINAL I=0 DESCRIPTOR FOR PROGRAM
RELEASE (FINALQUE)

coBOL68 <MF]D>
coBOL68 <FID>

* UNFLAGGED

INTERNAL TYPE CODES (USED IN FIBL4).(834]) "KINC"

0

O® N WAE WM -

CR
LP
MT
DR
0K
SPO
cP
PBT
PP
PR

10 = DC
11 = CD
12 = PBD
13 = REMOTE

EXTERNAL TYPE cODES (USED IN FIB(13),039151) "TyFg"

O® N A W NN O

noHn N uAN

CP/CR

LP

MT
DESIGNATED
LP/PBT
SPECIFIED (MUST BE UNLABELED)
PBY

PT
PT UNLABELED
MT UNLABELED
DISK RANDOM
SPO

DISK SERIAL
DISK UPDATE
DATACOM

PBO

PBT/PBD
LP/PBD

12¢



18

20
21
22
23
24
25

s N 2N uw

= FILE INFORMATION BLOCK

LP/PBT/PBD

REMOTE

PUT (PUNCH BACK=UP TAPE)
CP/PUT

PUD (PUNCH BACK=UP DISK)
CP/PUD

PUT/PUD

CP/PUT/PUD

PAGE

123
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FILE PARAMETER BLOCK

EACH PROGRAM HAS A COMPILER FORMAT FPp wWhICH IS CREATED WHEN THE
PROGRAM IS COMPILED. IT IS LATER ySEL (ALONG wITH OQTHER
INFORMATION) BY TRE SELECTION ROUTINE DURING THE ®FIX=UP™ BEFORE A
PROGRAM IS INITIATED TO CONSTRUCT THE INITIAL PROGRAM FPBs THt
PROGRAM FPB HAS AN ENTRY FpOR EVERY TO BE ySED BY THE PROGRAM.

WHEN A FILE IS DECLARED IN A PROGRAM» THAT IS, WHEN THE SUURCE
PROGRAM ASSOCIATES THE FILE IDENTIFIER WITH A FILE NAME AND FILE
HANDLING TECHNIQUES, THE COMPILER ASSIGNS THE FILE IDENTIFIER A FILE
NUMBER« THIS FILE NUMBER, RATHER THAN THE FILE IDENTIFIER, IS THEN
USED IN ALL REFERENCES MADE TO THE CORRESPONDING FILE BY THE OBJECT
PROGRAM, FOR EACH FILE MEMBER, AND IN FILE NUMBER ORDER» THERE IS
AN ENTRY IN THE CCOMPILER FORMAT FPBe EACK ENTRY IN THE CUMPILER FPB
CONTAINS THE FILE IDENTIFIER, THE MULTIPLE FILE IDENTIFICATION, AND
THE FILE IDENTIFICATION FOR THE PARTICULAR NUMBERe THE _UCATION AND
sIZE OF THE CCMPILER FpB ARE PLACED IN AN ENTRY OF THE PROGRAM=S
SEGMENT ZEROs  WHEN THE SELECTION PROCEDURE IS PERFORMING "FIX=uP"
OPERATIONSs, It UySEs THIs INFORMATION TO CONSTRUCT THE FPBy THE
¢OMPILER FPB MUST BE USED AT THIS TIME TU PROCESS LABEL EQUATIUN
CARDS» IF ANY,

LABEL EQUATIQN CARDS ARE SpECIA_ PRQGRAM PARAMETER CARDS THAT CaN BE
USED AT RUN TIME 710 AssOCIATE A FILE NAME WITH A FILE IDENTFIER USED
IN THE SQURCE |ANGUAGE REPRESENTATIQN (F A PROGRAMe EACH LABEL
EQUATION CARD CONTAINS THE FILE IDENTIFIER CONCERNED AND THE
EQUATIgN IxFORMATIQgN. THE EQUATIQN INFCGRMATIgN INCLUDES ThE
MULTIPLE FILE IDENTIFICATION AND 7THE FILE IDENTIFICATION 7O BE
ASSUCIATED WITH THE FILgp IDENTIFIER, WHEN SELECTION OBTAINS a4
PROGRAMes COMPILER FPB, IT ALSO OBTAINS ALL LABEL EQuATION CARDs FOHR
THg PROGRAM, Ip ANY, THEN THE FILg IpeNTIFIeRS IN THg PRUGRAM=S gFU
ENTRIES ARE COMPARED wITH THE FILE IDENTIFIEKS ON THE LABEL EQUATIUN
CARDS, [F A NMATCH 1S FOUND, [NFORMATION N THE COMPILER FPB S§
REPLACED WITH THE CORRESPQNDING INFORMATIQON FRQOM THE LABEL EQUATION
CARD» It Is IN THIS wWAY THAT FILE NAMES ASSOCIATED WITH FILES
REPRESENTED BY FILE IDENTIFIERS CAN BE DECIDED AT RUN TIMEs AFTER
ALL LABEL EQUATION CARDS FOR A PROGRAM HAVE BEEN HANDLED, SELECTIUN
MODIFIES THE CCMPILER FPB AGAIN BY REMCVING THg FILE IDENTIFIER
ENTRIES, WHICH ARE NO CONGER REQUIREDs THEN A DESCRIPTOR CONTAINING
THE ADDRESS OF THE REBUILT FPB IS PLACED IN (R+3) IN THE OBJECT
PRGRAM=S PRTe USING THIS DESCRIPTION AND A FILE NUMBERs, THE OBVECT
PROGRAM 1S ABLE TC MAKE AL| NECESSARY REFERENCES 7O FPB ENTRIES,
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(FPB) (ADDRESSED BY R+3)

WORD 1

LI T P L T Y Y YL LI IS P S P PR P S P Y Y Y Ty )

MFID

% 96 GO S8 GBS 26 90 e PO
2 09 on w5 on oo oo
B BN o4 WO e G P B

XTI P RN Y Y Y YR Y P L LAY R AL ER 0 0 ¥ ¥ ¥ )

0 6 47
FIELD CONTENTS DESCRIPTION

LA R X 2 J L X X X 2 X X J LA X X 22 3 X X

0 NCT USED
MFID SEVEN CHARACTERS MULTI=FILE

IOENTIFICATION

e
O
N s
~—

WORD 2

LTI TIPS Y FY I Y Y Y Y Y L PRSI Y A Y RELEE R Y X F }

FID

o 50 a0 e oo e oo
% SO S8 We GO e o° e

(I I TP T YT Y PR Y FYYY Y PP PSRRI Y FY LY Y Y Y o Yy

6 47

£ ) ©5 00 00 0o oo on e or oo

FIELD CONTENTS DeSCRIPTIGN

meeee LEXL X XK X J (A L X LN Y ¥ ]

16] 0 NOT USED
142) FID SEVEN CHARACTER FILE IDENTIFICATION



WORD3

WORD 4

- FILE PARAMETER BLOCK =

[ T XTI LYY ey Yy Yy e Y P LYY EY LY PR Y FY R L Y Y Y e Py )

{

20 08 45 WO 20 o ¢ e e
o &0 B8 % B8 S0 e
o0 @8 B0 98 s S8 ee S

PAGE

REEL DATE
: '
0 18 47
FIELD CONTENTS DESCRIPTION
(0318) REEL REEL NUMBER IN THREE CHARACTER
ALPHA
(18130, DATE CREATION DATE IN FIVE CHARACTERS
H ' t ! t : 3
: : (I O | ' ' :
' : 1 0 ¢t : H t
H ' t ' t : i
$ CYCLE ¢ PRN ¢ C ¢ ERRORS ¢ (U + 1 t TYPE
' ! 1 0 t $ :
: H $ D ' : '
' : 1 E 3 3 : :
t : H ' ' i '
0 5 23 24 36 42 47
FIELD CONTENTS DESCRIPTION
(1351 CYCLE CYCLE NUMBER (BINARY)
(6117 PR PHYSICAL REEL NUMBER
[23111] IC CoDE O=IfF INPUT» 13IlF QUTPYT
(24112) ERROR NUMBER OF ERRQRS
[3616]) LU+l LUGICAL UNIT NUMBER PLUS ONE

0 = NGT OPENED
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1 = MTA
2 L MTB
3 3 MTC
4 3 MTD
5 = MTE
6 = MTF
7 ] MTH
8 L] MTJ
9 » MTK
10 = MTL
11 » MTM
1¢ = MTN
13 = MTP
14 = MTR
15 = MTS
16 = MTT
17 = DRA
18 = DRB
19 = DKA
20 = OKB
2l = LPA
22 = LPB
23 = CPA
24 = CRA
25 = CRB
26 = SPO
27 = PPA
28 = PPB
29 = PPB
30 = PRB
31 = DCA
3¢ = MCP
(4231 FORMS ZERD INDICATES UNIT NQT ASSIGNED
(4215 TYPE 0 ® CP=CR
1 = LP
2 & MT
3 = DG=DESIGNATED
4 s [P
5 = SPECIFIEC UNIT CUNLABELED)
6 = PBT ONLY
7 = PT
8 = PT UNLABELED
9 = MT UNLABELED
10 = DISK
11 = SPO
12 = CISK SERIAL



WORD 5

= FILE PARAMETE

13
14
15
16
17
18
19
20
21
22
23
24
25

[ I DN B BN B BECEN B BRI ]

PAGE
R BLOCK =

DISK UPDATE

DATE COMMUNICATION

PBD ONLY

PBT/PBD

LF/PBD

LP/PBT/PBD

REMOTE DATACOM

PUT (PUNCH BACK=UP TAPE)
CP/PUT

PUD (PUNCH BACK=UP DISK)
CP/PUD

PUT/PUD

CP/PUT/PUD

LI I L XL YL PR YR PY AR LA R R XS F AL R F Y 8 ¥}

Z2MVoO

:
Vs
LI
t 8
¢ 8
(I
13
$ 3
Pt
0 1
FIELD

(131]
(2146)

'

CONTENTS

LA K A X L X X J

170 TIMEZUNIT

FILE

20 W6 B0 S0 20 ee 20 O v

47

DESCRIPTION

LA L K & 2 A K N X ¥ ]

UPEN

I*0 TIME PER UNIT

12¢
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FPB GENERATED BY THE COMPILER

CHARACTER POSITION

1,2

3

4=10
11=17
18
19=N
N¥ioeo

FILE NUMBER (12 BIT BINARY) STARTS WITH 1,
ALGOL FILE TYPE

MFID

FID

LENGTH OF INTERNAL ID (6 BIT BINARY)

INTERNAL ID
STARTS OVER AGAIN OR 2 ZEROES TO QUIT.
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FILE TANK

ALGQL CADDRESSED BY A DESCRIPTQR IN THE FILE=S PRT),

WORD CONTENTS
- NUMBER OF BUFFERS = 1
0 LOCATQUE SKFLETON» ALSO TEMPCORARY STQRAGE
FOR ALGOL PARITY LABEL AND FCHRTRAN ERROR LABEL
1 ZERO, ALSO TEMPORARY STORAGE FOR ALGOL AND

FORTRAN EOF LABEL

2 POINTER TO *F1BLOI"

3 PCINTER TO READ=IN LABEL IF INPUT
POINTER TO COMPILER LABEL IF WQUTPUT

4 POINTER TO TOP I=0 DESCRIPTOR

5 TOP 1=0 DESCRIPTOR
(FILE DESCRIPTOR POINTS HERE)

6 REMAINING I=0 DESCRIPTORS

L ] ]

L ] L]

N .

THE FIB IS Y0 BE PLACED ABOVE THE TaNK FOR akL JOBS WITH THE
EXCEPTIUON OF DOD COBOL WHICH HAS THE TANK IN ITS PRT

coBoL

WORDS =1 THRBUGH 1 DO NOT EXIST FOR COBOL PROGRAMS. THE PRI
LOCATIONS FOR THQSE ENTRIES ARE LISTED UNDER THE "SELECT"™ CLAUSE FUR
FACH FILE, THE ENTRIES START AT PRT @72,
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FILE SECURITY

LEVELS OF SECURITY,

ST mamw WO LA X ¥ R FILX X )

TYHE FILE SECURITY SYSTEM HAS BEEN DESIGNED TO PROMIBIT UNAUTHORIZED
USERS FROM HAVING ACCESS TO THE SYSTEM OR TU ANY FILES BELONGING 70
AUTHORIZED USERS. THE SIMPLER» MOST USEDs PORTION OF THE SYSTEM
RELATES T0 VARIQUS |EVELS OF ACCESS TQg THIS FILES ONE USER MAY GRANT
70 OTHERS THRQUGH THE SOLE USE OF CONTROL CARDS APPLIED 70U
PREVIQUS|YeB3AVED DISK FILESe THE MORE SQPHISTICATED PORTIQN OF THE
SYSTEM Is BASED ON THE CONCEPT THAT FILES MAY BE MADE PRIVATE BY A
SECURITY FILE WHICH CONTAINS A LIST QF AUTHQRIZED USERS AND PROGRAMS
WwHICH MAY ACCESS THE FILE, ONLY THE CREATOR OF THE FILE MAY
£STABLISH AND MAINTAIN THE SECURITY FILE ASSOCIATED WITH HIS FILE.
A USER TRYING 710 ySE A PRIVATE FILE WILL BE CHECKED BY THE MCP
AGAINST THg LIST BEFORE THE REQUESTOR IS ALLOWED TO ACCESS ANY
RECORDS CONTAINED IN THE FILEs IF NEITHER THE REQUESTQR"S USER CODE
NOR THE PROGRAM SPECIFIER OF THE PROGRAM BEING EXECUTED ARE
CONTAINED IN fFTHE SECURITY FILE FOR THE FILE BEING OPENED» THEN
PROGRAM CONTROL WILL BE TRANSFERRED 710 EJTHER THE PARITY ACTION
LABEL (FOR ALGCL OR FORTRAN PROGRAMS) OR TO THE USE RQUTINE (FUR
coBOL PROGRAMS)s THE ABSENCE OF AN ERROR KANDLING LABEL OR ROUTINE
WILL RESULT IN THE TERMINATION UF THE PROGRAM,

ONCE THE REQUESTOR IS DpEFINED AS BEING A PRIVILEGED (UNLIMITED
ACCESS)» PRIMARY (UNLIMITED ACCESS TO FILES CREATED BY THIS USER)»
SECONDARY (ACCESS TO THE FILE FOR INPUT OR QUTPYT)» OR TERTIARY USER
(ACCESS FOR INPUT ONLY), THE FILE WILL BE MADE AVAILABLE TO THE
REQUESTOR AND THE MCP WILL NOTE THE MANNER IN WHICH THIS REQUESTOR
MAY ACCESS THE FILEe ACCESS TOQ THE FILE IN ANY UNAUTHORIZED MANNER
WILL RESULT IN EITHER TRANSFER OF CONTRUL TO THE ERRUR HMANDLING
LABEL OR ROUTINEs OR TERMINATION OF THE PROGRAM,

IDENTIFIED USER,

PERTangmeWTe® Sooee

A USER MAY BE ICENTIFIED BY EITHER LOGGING=IN FROM A REMOTE STATION
OR ENTERING A USER CONTRUL CARDe AN ICENTIFIED USER MAY OPEN A
PRIVATE FILE FOR INPUT IF HE IS A PRIVILEGEC» PRIMARY, SECONDARYs UK
TERTIARY USER. AN IDENTIFIED USER MAY UPEN A PRIVATE FILE FOR INPUT
AND OUTPUT IF HE IS A PRIVILEGED» PRIMARY» OR SECONDARY USER. AN
IDENTIFIED USER MAY MAINTAIN A PRIVATE FILE (I.Ee» PERFURM LIBRARY
OR SECURITY FILE MAINTENANCE) IF HE IS EITHER THE PRIVILEGED Ok
PRIMARY USER, A USER IS (ONSIOERED THE PRIVILEGED USER IF HIS USERK
CODE IS THE FIRST ENTRY IN THE REMOTE/USERS FILE.
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USER AND FILE CLASSIFICATION,

BB pe® HORE SEPETOIREENgREEa®

<PRIVILEGEDP USER>
<PRIMARY USER>

<SECONDARY USER>

<TERTIARY USER>

<SECURITY FILE>

<FREE FILE>

<PyBLIC FILE>

<UNLOCKED FILE>

<PRIVATE FILE>
<SOLE=USER FILE>

$3(A USER WHO HAS UNLIMITED ACCESS])

ts[{THE CREATOR OF THg FILEe leges THE USER WHO
CAUSED THE FILE TO BE ENTERED INTO THE DISK
DIRECTORY)

ts(A yYSER DESIGNATED AS BEING ABLE TQO ACCESS A
FILE FOR INPUT OR QUTPUTI

ts[A USER DESIGNATED AS BEING ABLE TO ACCESS A
FILE FOR INPUT ONLY]

ts(THE FILE CONTAINING USER CODES FOR THE
SECONDARY AND/QR TERTJARY USERS)

ts{A FILE OPEN TO ALL USERS FOR INPUT» OUTPUT,
AND | IBRARY MAINTENANCE» AND TO THE PRIVILEGED
USER ONLY FOR SECURITY MAINTENANCE)

t=lA FILE OPEN TO ALL USERS EXCEPT FOR LIBRARY
OR SECURITY FILE MAINTENANCE]

t=(A fpILE OPEN TO ALL USERS FOR INPUT ONLY»
EXCEPT FQOR PRIVILEGED USER, WHICH HAS ANY TYPE
OF ACCESS]

telA FILE WITH AN ASSQCIATED SECURITY FILE)

tslA FILE WHOSE ONLY VALID USER IS ITS PRIMARY
USER]
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MCP ACTIONS,

THE MCP MAINTAINS A TABLE OF USER CODES CALLED THE USERCODE TABLE
FOR EACH ACTIVE MIyxy INDEX, THIS TABLE CONTAINS THE CONTENTS OF THE
USER CODE FROM EITHER THE "L I"™ MESSAGE QR THE "USER"™ CONTROL CARD.
THE TABLE IS USED FQR THE PURPOSE OF FILE PROTECTION WHENEVER A DISK
FILE 1S OPENED OR CLOSED WITH LOCK QR PURGE.,

IN ADDITIQON Tg THE USERCODE TABLEs THE MCP MAINTAINS A TaABLE
CONTAINING USER CODES ASSOCIATED WITH EACH ACTIVE TERMINAL BUFFER.
THE DATA COMMUNICATIONS INTERROGATE FUNTION IS CAPABLE UF UPDATING
THE USERCODE TABLE WITH THE USER CODE ASSOCIATED wlTH THE TERMINAL
BUFFER SPECIFIEDs THIS FACILITY IS NgCgSSARY AS TQO ALLOW A PROGRAM
WHICH MAy HANDLE MORE THAN ONE USER TQ CREATE AND ACCESS FILES Fuk
ANY OF THOSE USERS,

MCP ACTIONS FOR FILES OPENED INPUT OR OUTPUT AND ALREADY IN THE DISK
DIRECTORY!

1o ALL FREE AND PyBLIC FILES WILL BE MADE AVAILABLE TO ANY USER.

2+ SOLE=USER FILES ARE AVAILABLE ONLY TG THg PRIMARY USER OF Tht
FILE,

30 ACCESSING ANY PRIVATE FILE WILL REQUIRE THAT AN ENTRY IN THE
ASSOCIATED SECURITY FILE BE EQUIVALENT TO THE REQUESTING JOB=S
ENTRY IN THE USERCODE TABLE QR TQ THE PROGRAM SPECIFIER QF THE
REQUESTING PRQOGRAMs IF NO VERIFICATIUN CAN BE MADE» TRANSFER
WILL BE MADE TO THE PARITY ACTION LABEL (ALGOL OR FURTRAN) OR
THE USE ROUTINE (CpBOL)» IF ONE IS PRESENT, OTHERWISE, THE
PROGRAM WILL B TERMINATED.

MCP ACTIONS FOR CQUTPUT FILES CLUSED WITH LOCK AND NOT ALREADY IN THhE
DISK DIRECTORY,

te IF THE USERCQDE TABLE ENTRY IS EMPTY, THE FILE WILL BE MADE A
FREE FILE.

2+ QOTHERWISE, THE FILE WILL BE ENTERED INTO THE DISK DIRECTORY AS
A SOLE=USER FILE,

FOR ZIP (<«PROGRAM SPECIFIER>)» THE MCP WILL APPEND THE USER CUUDL
FROM THE USERCCDE TABLE TOU THE CONTROL CARD INFORMATIONe FOR The
USE OF THE GENERALIZED ZIP» THE MCP WILL INSERT THE USEK CODE FROM
THE USERCOPE TABLE INTO THE ARRAY OR THE FILE HEADERs, WHICHEVER 1§

APPROPRIATE,
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USER CONTROL CARD,

SR Pe SeoRBEeT ooa"ww

A USER CONTROL CARD IS WUSED 71O ENTER A USER CODE FROM AN INPUT
SOURCE OTHER THAN A REMOTE STATIONs, USER CARDS RECEIVED FROM A
REMOTE STATION ARE IGNORED. THE USER CODE FROM A ySER CARD Is USED
TO INITIALIZE A JOB=S ENTRY IN AN MCP TABLE UF USER CODEgS WHEN A JUB
1S SELECTED TO RUNs A USER CARD MUST PRECEDE QTHWER CONTRQL CARDS
AND, IF THERE IS MORE THAN ONE USER CARD PER DECKs ONLY THE FIRSTY
CARD WILL HAVE ANY SIGNIFICANCEs IF NO USER CARD IS ENTERED» A J0Be~
S USER TABLE ENTRY WILL BE INITIALIZED TO ZERQ.

THE FOLLOWING INFORMATION MUST APPEAR ON A USER CONTROL CARD3

?USER=<USER CQDE>

EXAMPLES?

FUSER=BATHMAN
?USER=SUPERMAN
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LIBRARY AND SECURITY FILE MAINTENANCE

NN Poe OOV EAE AfaW SeOSgERewew

LIBRARY MAINTENANCE FUNCTIONS REQUIRE THE PRESENCE OF A USER cODE

FOR

MAINTERANCE OF ANY NON®FREE FILE, THE USER CUDE MUST BE

INTRODUCED VIA A USER CONTRUL CARD OR "LI"™ MESSAGE WHICH MUST
PRECEDE THE (_IBRARY MAINTENANCE CONTROL CARDS,. NG  LIBRARY

MAINTENANCE WILL BE DONE ON NUN=FREE FILES UNLESS THE USER CODE IS
EQUIVALENT TO EITHER THE PRIVILEGED USER QF THE FILEe FIVE SECURITY

FILE

MAINTENANCE FUNCTIONS ARE PROVIDED TO MAINTAIN SECURITY FILES

AND PRIVATE FILES AND ARE AS FOLLOWSS

PUSE <SECURITY FILE SPECIFIER> UN <FILE SPECIFIER>

THE «<FILE SPECIFIER> wILL BE MADE INTO A PRIVATE FILE USING THE
<SECURITY FILE SPECIFIER> AS ITS SECURITY FILEe THE <SECURITY
FILE SPECIFIER> NAMES A FILE wWHICH MyST HAVE THE SECURITY FILE
FORMAT AND MUST BE A SOLE™USER FILE. THIS FILE MAY QR MAY NOT
BE A SECURITY FOR QTHER FILES AT THIS TIME. THE <FILE
SPECIFIER> MUST BE A SOLE~USER FILE AND THE USER CODE OF THg
REQUESTOR MUST BE EQUIVALENT 70 THE PRIMARY USER OR THE USER UF
THE FILE.

?L0CK <FILE SPECIFIER>

THE <FILE SPECIFIER> WILL BE MADE INTU A SOLE=USER FILE. THEL
<FILE SPECIFIER> MUST BE EITHER A PRIVATE (R PUBLIC UR UNLOCKED
FILE AND THE USER CQDE OF THE REQUESTUR MUST BE EQUIVALENT TQ
EITHER THE PRIVILEGED USER OR THE PRIMARY USER OF THE FILE. 1IN
ADDITION, THE PRIVILEGED USER MAY _LOCK A FREE FILEs LOCKED
FILES ALLOW NO ACCESS TO OTHER USERS,

?PUBLIC <FILE SPECIFIER>

THE «<FILE SPECIFIER> wILL B8E MADE INTO A PUBLIC FILE., THE
<FILE SPECIFIER> MUST BE A PRIVATE OR SOQULE-USER OR UNLOCK FILE.
AND THE USER CODE QF THE REQUESTOR MUST BE EQUIVALENT TO EITHER
THE PRIVILEGED USER OF THE PRIMARY USER OF THE FILE., PUBLIC
FILES ALLOW SECONDARY ACCESS TU OTHER USERS,

PUNLOCK <FILE SPECIFIER>

THE <FILE SPECIFIER> WILL BE MADE INTU AN UNLOCKED FILE., ThHt
<FILE SPECIFIER> MUST BE A PRIVATE OR SULE=USER OR PUBLIC FlLE.
AND THE USER CQDE QF THE REQUESTOR MUST BE EQUIVALENT TO EITHER
THE PRIVILEGED USER QR THE PRIMARY USER OF THE FILEs UNLUCKED
FILES ALLOW TERTIARY USE TU OTHER USERS,

?FREE <FILE SPECIFIER>
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THE <FILE SPECIFIER> wlILL BE MADE INT(C A FREE FILEe. THE <FlLt
SPECIFIER> MUST BE EITHER A SOLE=USER, PRIVATE OR PUBLIC FILE,»
AND THE USER CODE OF THE REQUESTOR MUST BE EQUJIVALENT TO EITHER
THE PRIVJLEGED yYSER OR THE PRIMARY USER OF THE FILE. FREE
FILES ALLOW ANY ACCESS TO OTHER USERS,

EXAMPLES?S

P2USER=BOSSS USE SECURE/BLOCK ON ALGOL/=,DIRCTRY/DISKIEND,
7USER=BOS8) LOCK COBOL/DISK,LOGOUT/DISKIEND,
FUSER=CHARLEY; PUBLIC CHARLEYS/FILESIEND,

2USER®=AXXUUVV; UNLOCK MY/FILEJEND,

PUSER®1234567; FREE PUBLIC/FILESFEND.
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THE FOLLOWING MESSAGES MAY BE QUTPUT AS A RESULT OF THt PRECEDING
SECURITY MAINTENANCE CONTROL CARDS?H

=INVALID USER<FILE DESIGNATOR>#<J0B SPECIFIER>,<TERMINAL REFERENCE>

THIS MESSAGE INDICATES THAT AN OBJECT PROGRAM HAS ATTEMPTED AN
INPUT OR QUTPUT OPERATION ON DISK FILE FOR WHICH IT WAS NOT A
VALID USER», AND THE QBJECT PROGRAM DJ0U NQOT SPECIFY ANY ACTIUN
FOR SyCH A CONDITION, CONSEQUENTLY, PROCESSING OF THE PROGRAM
WAS DIBCONTINUED,

<FILE DESIGNATOR> SgECURITY MAINT IGNORED
THIS MESSAGE INDICATES THAT AN ATTEMPT WAS MADE TO PERFURM

SECURITY FILE MAINTENANCE ON A DISKk FILE THAT wWAS IN A STATE
SUCH THAT THE REQUIRED MAINTENANCE COULD NOT BE COMPLETED,

<USER CODE> INVALID USER OF <PRUGRAM SPECIFIER>

THIS MESSAGE INDICATES THAT AN ATTEMPT WAS MADE TO ACCESS A
PROGRAM FILE BY A DESIGNATED USER WHO WAS NOT A VALLID USER FUR
THE FILE,

<FILE SPECIFIER» SECURED WITH <FILE SPECIFIER>

THIS MESSAGE IS TYPED AFTER THE MCP HAS PERFORMED AN OPERATIUN
SPECIFIED BY A USE CONTROL CARD, PROVIDING THAT THE SECMSG
OPTION IS SET,

<FILE SPECIFIER> RELEASED FROM <FILE SPECIFJIER>

THIS MESSAGE IS TYPED AFTER THE McP PERFORMED AN OPERATION
SPECIFIED By A LOCk CONTROL CARD, PROVIDING THAT THE SECMSG
OPTION IS SET,

<FILE SPECIFIER> FREE FILE
THIS MESSAGE IS TYPED AFTER THE MCP HAS PERFORMED AN QPERATIUN

SPECIFIED BY A FREE CONTROL CARD» PKROVIDING THAT THE SECMYG
OPTION IS SET,

<FILE SPECIFIER> PUBLIC FILE
THIS MESSAGE IS TYPED AFT&R THE MCP hRad PERFORMED AN OPERATIUN
SPECIFIED BY A PUBLIC CONTROL CARD» PROVIDING THAT THE SECMSG
OPTION (OPTN 29) IS SET.

<FILE SPECIFIER> UNLOCK FILE
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THIS MESSAGE IS TYPED AFTER THE MCP HAS PERFORMED AN OPERATIUN
SPECIFIED BY AN UNLOcK CONTROL CARpD» PROVIDING THAT THE SECMSG
OPTION IS SET,
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FORMAT OF SECURITY FILE ENTRIES

THERE
FIRST

TWO ODIFFERENT TYPES OF ENTRIES IN A SECURITY FILE., THE

TYPE CONSISTS OF ONE WORD AND IS USED TO SPECIFY A USER CODE»

DELETED ENTRY»,» OCR THE LAST ENTRYs THE SECUND TYPE CONSISTS OF TwQC

CONTIGUOUS

WORDS AND 1S USED FOR A PROGRAM SPECIFIER, THE TWO WOK{

ENTRY MUST NOT BE OVERFLOW A LOGICAL RECORD $C THAT THE <MFID> IS IN
THE FIRST RECORD ANp <FID> IS IN THE SECONDe THE FORMAT OF THE FILE
IS AS FOLLOWSS

FIELD
(0161

@00

€20

803

e0e

800

800

FIELD
[6342)mCONTENTS

L X XX X KX X E NN K N R J

USER CODE OF A SECONDARY USER.,

USER CCDE OF A TERTIARY USER,

<MFID> OF A PROGRAM WHICH MAY ACCESS THE FILE FUR INPUT UR
OUTPYT IN THE SAME MANNER AS A SECONDARY USERe (1ST WORD
OF A 2 WORD ENTRY,)

<MFID» OF A PROGRAM WHICH MAY ACCESS THE FILE FOR INPUT
ONLY IN THE SAME MANNER AS A TERTIARY USERs (1ST WORD UF
2 WORD ENTRY.)

@14=INDICATES A DELETED ENTRY,

@114=INDICATES THE LAST ENTRY,

THE SECOND WORD QOF A TWO WORD ENTRY HAS THE FOLLOWING FORMAT:

FIELD
(0146)

800

FIELD
[6742)3CONTENTS

<FID> CF A PROGRAM SPECIFJIER,
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DISK FILE HEADER FORMAT = FILE SECURITY

L 2 3 X -maw LA X X 3 ¥ X X N % § J - - e e 3 . X 2 & X ¥ ]

THE QPERATING SYSTEM PLACES A SERIES QOF ENTRIES IN THE DISK FILE HEADEK
RECORD WHICH INDICATE THE TYPE OF SECURITY FILE» THE USER CODE OF THE
PRIVILEGED WUSER (IF ANY)» AND THE <MFI0> AND <FID> OF THE SECURITY FILE
CIF  ANY)e THE FORMAT OF THE APPLICABLE PORTION OF THE DISK FILE HEADER
RECORD 1S AS FOLLOWS?

TYPE HEADER[2) HEADER[S] HEADER([6]
FREE FILE =0 (03421]1=0 (0842130
(4316])=614 (4316])me14

INFO FILE (1811=0 (034210 (0142)=0
(6142)%PRIMARY [4316)m814 (43163814
USER"S USER CODE

PRIVATE FILE (1111=0 (131)=1 (131)=0
(6342)=PRIMARY [(6142)s<MF D> (6342)=<FID>
USER"S USER CODE QF SECURITY FILE OF SECURITY FILE

PUBLIC FILE (1111=0 (0t142)=0 =0
[6342]13PRIMARY [4336)=014
USER™S USER CODEt

SECURITY FILE (181)s¢ =0 =0
[6842)13PRIMARY
USER™S USER CODE

SOLE USER (1811=0 20 =0

FILE [6342)uPRIMARY
USER"S USER CODE

UNLOCK FILE (1t11=0 [0%142)m0 (0t42])=0
(6842)=PRIMARY (4316)=614 (43%6)=@14

USER"S USER CODE
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REMOTE USER FILE SEGURITY

USER CODE AND AUTHENTICATION CODE.

THE USER CODE IS USED Tg VERIFY THAT A JoB IN THE SYSTEM HAS BEREN
AUTHORIZED TO ySE A PARTICULAR DISk FILE. CHECKING FOR AN
AUTHORIZED USER Is DONE BY THE MCP AT FILE OPEN QR CLOSE TIMEs A
USER CODE MAY BE PRESENTED TO THE SYSTEM VIA A USER CONTROL CARD AT
THE CENTRAL SITE CARDREADER» OR VIA THE LOG=IN PROCEDURE FOR REMOTE
STATIONS, THE MCP CHECKS TO MAKE SURE THAT ONLY AUTHORIZED USERS
ARE PERMITTED TO USE THE SYSTEM,

THE BASIC IDEA COF THE FILE SECURITY SYSTEM IS THAT THE CREATOR OF A
FILE MUST SPECIFY WHICH USERS ARE AUTHQRIZED TQ USE HIS FILEs THIS
IMPLIES THAT A PERSON MUST DIVULGE HIS USER CODE 70 ANYONE WHO HAS
CREATED A FILE HE WANTS TO USE« THEREFOREs ONE™S USER CODE CANNQT
BE KEPT COMPLETELY GONFIDENTIAL, FOR THIS REASON A PERSON AT A
REMOTE STATION MAY BE REQUIRED TO TYPE IN A LOG=IN MESSAGE WHICH
CONTAINS HIS REMOTE~USER IDENTIFICATION CONSISTING OF THIS
PARTICULAR AUTHENTICATION (OOt AS WELL AS HIS USER CODE. Tht
AUTHENTICATION CQDE woulD THEN BE yUSED BY THE MCP Tg VERIFY THAT THE
PERSON ATTEMPTING TO GET ACCESS TO THE SYSTEM IS IN FACT AUTHORIZED
TO USE THE SPECIFIED USER CODEs THIS AUTHENTICATION CODE NEED NEVER
BE DIVULGED TO ANYONE ELSE AND CAN BE USED T0 PROVIDE A SIGNIFICANT
INCREASE IN THE SECURITY OF THE SYSTEM,

USER AND AUTHENTICATION CODES ARE RESTRICTED [IN SILE TO SEVEN
ALPHANUMERIC CHARACTERSe ANY CODE LONGER THAN SEVEN CHARACTERS WILL
BE TRUNCATED TG SEVEN CHARACTERS.,

EXAMPLES

BOND
CHARLEY
GOLDF INGER
4UINWILL
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LOGeIN PROCEDURE FOR DATA COMMUNICATIONS,

mETaepn WO NOERE BEe SRe® SRR aRETERSOReE"

BEFORE A REMQOTE USER CAN UTILIZE THE DOCMCP SYSTEM CAPABILITIES, He
1s REQUIRED 710 LOG=IN TO THE SYSTEM BY ENTERING AN "LI"™ MESSAGE.
THIS MESSAGE WIL_ CONTAIN A REMUTE USER IDENTIFICATION CONSISTING OF
AN IDENTIFICATION CODE AND, AT THE OPTION OF THE INSTALLATION, AN
AUTHENTICATION COCE WHICH IS NOT EMPTY,

THE McP WILL cHECK THE REMOTE USER IDENTIFICATION CONTAINED IN THg
LOG=IN MESSAGE AGAINST THE FILE OF AUTHOURIZED ySER CODES CALLED
REMOTE/USERS, IF THE CODE ENTERED IS NOT IN THE FILE THE USER WILL
BE SO INFBRMED BY THE MCP AND WILL BE PREVENTED FROM USING THE
SYSTEM UNTIL A CORRECT LOG*IN MESSAGE IS TYPED INe IF THE CODE
ENTERED IS IN THE LIST OF AUTHORIZED USERS» THE MCP WILL LOG THE
STATION INs RECORD ITS LOG=IN TIMEs AND CONSIDER THE STATION TO BE A
VALID USER. ALSO, THIS USER™S STATICON WILL BE CUNSIDERED TO HAVE
SPO CAPABILITIES,

A REMOTE STATION HAVING gPO CAPABILITIES CAN ENTER SYSTEM KEYBOARL
INPUT MESSAGES, INCLUDING CONTROL CARD JNFORMATION, IF A REMOTE
USER IS PROPERLY LOGGED=IN, THREE MASKS WILL BE ASSIGNED TQ HIS
STATIONs THESE MASKS GAN BE ustD 710 LIMIYT BOTH THE CONTRUL CARD ANO
KEYBOARD INPUT MESSAGES THAT THIS USER IS AL_ONED To ENTER AT HIS
STATION, IF THE MASKS HAVE BEEN ADDED TO THE "REMOTE/USERS™ FILE.

IF NO LIst OF AUTHORIZED yUSERS HAS BEEN SUPPLIED BY THE PARTICULAR
INSTALLATION, THEN A USER WILL BE LOGGED*IN REGARpDLESS UF THE cOOt

ENTERED, ByT NC LOG=IN TIME wILL BE RECCRDEDs IN THIS CASE, THE
STANDARD MASKS pEFINED IN THE MCP WILL BE USED.

THE LOG=IN MESSAGE HAS THE FOLLUWING FORM3
?2 LI <SEPARATOR> <USER CODE> <SEPARAT(OR> <AUTHENTICATION CODE>
EXAMPLESS

?2 LI ¢ 007 ¢ M
?2 LI BY CHARLEY
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REMOTE/USERS DISK FILE

A FILE CALLED REMQOTE/USERS SHUULD BE MAINTAINED ON DISK TO CONTAILN
THE LIST oF AUTHQRIZED USERSe (THE ONLY VALID USERS OF THIS FILE
MUST BE THE DESIGNATED PRIVILEGED USER AND THE MCP,) THIS FILE CAN
BE CREATED AND MAINTAINED BY THE PRIVILEGED USER WITH A PROGRAM» AN
EXAMPLE OF WHICH IS PROVIDED BY BURROUGHS, THIS PROGRAM IS CALLED

UPDATE/USERS AND IS AVAILABLE ON COMPLETE SYSTEM RELEASES.

TO ENSURE THAT THE REMOTE/USERS FILE IS SECURED UNDER THE PROPER
USER CODE, THE FOLLOWING CONTROL CARD SHOULD BE PRESENTED TQ THE MCP
WHENEVER A NEW REMOTE/USERS IS PLACED ON DISK:

CC USER = <PRIVILEGED USER CODE>; LOCK REMOTE/USERSS END,

BEFORE A NEw PRIVI|EGED USER CUDE wILL BECOME EFFECTIVE AFTER A NEw
REMOTE/USERS FILE IS LOADEDs A HALT/LOAD MUST BE PERFORMED.

A RECORD IN THE REMOTE/USERS FILE WILL CONTAIN AT LEAST THg
FOLLOWING INFORMATIONS

Ae USER JICENTIFICATION CUDE.,

Be CONTROL CARD MASK.,

Ce INFORMATION KEYBOARD INPUT MESSAGE MASK.,
De MIX=RELATED KEYBOARD INPUT MESSAGE MASK,

AT THE OPTION OF EAECH INSTALLATION, AN AUTHENTICATION CUDE AND/UR
COMMENTS CcAN ALSC BE INCLUDED IN A RECORpDs THE RECORD SIZE MUST 8&
CONSTANT THROUGHOUT THE FILE ANDC MyST BE EITHER 6, 10, 15, OR 30Q
WORDS, RECORDS THAT ARE DELETED FROM THE FILE MUST HAVE A USER CODE
OF @14, THE LAST ENTRY MUST HAVE A USER CODE QF €114,

IF AN INSTALLATION IS USING THt REMOTE JOB ENTRY FEATUREs THE FIRST
ENTRIES IN THE REMOTE/USERS FILE WILL BE AS FOLLOWS:

ENTRY O FOR EITHER NORMAL OR RJVE

WORD CONTENTS

- o W m LA X L X X X K J

0 MCP NAME

1 CCMASKY FOR USER

2 CCMASK2 FOR USER

3 INFOMASKL FOR USER
4 INFOMASK2 FOR USER
5 MIXMASK FOR USER

(THE FOLLUWING ENTRIES ARE UPTIONAL)
IF LSS 0» THEN AUTHENTICATIOUN CODE
REQUIRED

o



= FILE
7=TO~RECORD=SIZE
ENTRY 1
WORD
0
1=RECSIZE

ANY ADDITIONAL ENTRIES», WHI
ENTRY IS ENCOUNTERED» ARE RJE
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IF GTR O» THEN AVAILABLE TO USER
AVAILABLE TO USER

CONTENTS

IF = #214 THEN RJE LIST OTHERWISE
START OF NORMAL ENTRIES

IF GTR §» WILL CONTAIN

0&TU (RJE LINE [9141))

LBUF (RJE LINE ([1414])

CH HAVE WORD O = @214 BEFORE A NORMAQ
LINES.,

THE NORMAL USERCCDE LIST HAS THE FOLLOWING FORMAT:

FOR

FOR

FOR

VALID ENTRIES

WaRD

Ve WwWwhe O

o

7=TO=RECORD SIZE
DELETEC ENTRIES!H

WORD

0
1=TO=RECORD SIZE

LAST RECORD IN FILE?S

WORD

CONTENTS

USER IDENTIFICATION CODE

CCMASK] FOR USER

CCMASKZ FOR USER

INFOMASK] FOR USER

INFOMASK2 FOR USER

MIXMASK FOR USER

(THE FOLLOWING ENTRIES ARE OPTIONAL)
IF LSS 0» THEN AUTHENICATION CODE
REQUIRED

If GTR 0, THEN AVAILABLE TO ySER
AVAILABLE TO USER

COUNTENTS

ei4
IRRELEVANT

COUNTENTS

LA 2 X K R K I
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0 8114
1=TO=RECORD SIZE IRRELEVANT
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CCMASK1» CCMASK2s MIXMASK, AND INFOMASK

BEP e ST NRT PRGN TP AW SRR ee

ARE USED T0 CKECK THE VALIDITY OF A CONTRUL CARD ENTERED VIA DATA
COMMUNIGATIQONS, THEY ARE USED IF A SPECIAL MASK IS NOT PRQVIDED BY
REMOTE /USES, THE CCMASK TABLE SHOwS THE CONTROL CARD WORDS
CORRESPONDING TO THE BITS IN REMQTE/USERS» AND THOSE BITS WHICH ARG
SET IN THE STANDARD MASK, THE MIXMASK IS USED IN A SIMILAR WAY TU
CHECK THOSE INPUT MESSAGES WHICK MAY OR MUST WAVE A MIX NUMBER
PRECEDINGTHEM, INFOMASK1 AND INFOMASK2 ARE USED TQ CHECK THE
VALIDITY OF THOSE INPUT MESSAGES WHICH DO NOT INCLUDE A MIX INDEX.
THE THREE MASK WORDS ARE NOW PRESENTED,

THE FORMAT FOR THE CCMASK CARD 1S AS FOLLOWSS

COLUMN WCRD CCMASK] BIT STANDARD MASK
'Y I L X J L X X X J LI X XY X 3 ] L X K ] LA X X X R F'Y J L X X X J
1=23 NCOT USED 0=22 a-mw
24 UNLOCK 23 NQ
25 USE 24 NO
26 LCCK 25 NQ
27 FREE 26 NO
28 PUBLIC e’ NQ
29 USER 28 NO
30 RUN 29 YES
3 CCMPILE 30 YES
32 EXECUTE 31 YES
33 DUMP 32 NO
34 UNLOAD 33 NG
35 ADD 34 NO
36 LOAD 35 NO
37 REMOVE 36 NO
38 CHANGE 37 NG
39 UNIT 38 NO
40 END 39 YES
41 DATA 40 NO
42 LABEL 4 NG
43 SET 42 NO
44 RESET 43 NG
45 NCT USED 44 P
46 NCT USED 45 -
47 NCT USED 46 oo

48 FILE 47 YES



COLUMN

49
50
51
52
83
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

THE FORMAT @F THE MIXMASK CARD 1S AS FOLLOWSH

COLUMN

mmawn S

VD NOWVME WN -

WORD

EXPIRED
ACCESSD
PRCCESS
ic
PRIORITY
CCMMQON
CCRE
STACK
SAVE

NCT USED
NGT USED
NOT ySED
ALGOL
XALGOL
FORTRAN
TSPOL
BASIC
ccpOL68
WITH
c0BOL
LIBRARY
SYNTAX
FRCM

TC

WCRD

LK X B J

NCT USED
DS
It
ou
oK
Fw
AX
FR
OF
T1
WYy
RM
Uk
ST
IN

FILE SECURLITY =

CCMASKZ BIT

OO NO NS WN - O
-

PO oo 0o -t =0 B 4t b b
CLCTNOUE Wi

LAV VR V]
W -

MIXMASK BIT

LA X X K X L BN ¥ ¥ 1

VONOWVMEWN=O

s e s e
& Wik~ O
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STANDARD MASK

NQ
NG
YES
YES
NO
YES
NQ
NG
YES

YES
NO
YES
YES
YES
YES
NO
YES
NG
NQ
NQ
NO

STANDARD MASK

NQ
NO
NO
NO
NO
NQ
NO
NO
YES
YES
NO
NQ
NO
NG
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16 o7 15 YES
17 QT 16 NG
18 PR 17 NG
19 PS 18 NO
20 XS 19 NO
21 ES 20 NO
22 SM 21 YES
23 HR 2¢é YES
24 cT 23 NG
25 XT 24 NO
26 TL 25 NO
27 $s 26 NG
28 WU 27 NO
29 WA 28 NG
30 HM 29 NG
31 cu 30 NG
32 BK 31 YES
33 AU 32 NG

THE FORMAT OF THE INFOMASK)1 CARD IS AS FOLLOWS?

COLUMN WORD INFOMASKL BIT STANDARD MASK
1 NOT USED 0 -
2 PG 1 NO
3 MX 2 YES
4 o]} 3 NO
5 RW 4 NQ
6 PD 5 YES
7 )] 6 NO
8 DP 4 NG
9 0T 8 NO
10 DS 9 NO
11 RT 10 NO
12 RS 11 NO
13 (2 ¢ 12 YES
14 ccC 13 YES
15 rPB 14 NO
16 RY 15 NO
17 TR 16 NG
18 oL 17 YES
19 LN 18 NG
20 wWC 19 YES
21 WT 20 YES
22 LR 21 NO
23 RO 22 NO
24 SC 23 NG
25 TC 24 YES

26 Sv 25 NG
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27 L0 26 NG
28 co 27 YES
29 RC 28 NO
30 RN 29 NG
31 EC 30 NO
32 cI 31 NO
33 TF 3¢ YES
34 SF 33 NG
35 T8 34 YES
36 RR 35 NG
37 Qv 36 NO
38 EX 7 YES
39 PI 38 YES
40 LC 39 YES
41 LI 40 YES
42 §S 41 YES
43 SM 42 YES
44 HM 43 YES
45 TC 44 YES
46 Y4 45 YES
47 BC 46 YES
48 WP 47 NO
COLUMN WCGRD INFOMASK2 BIT STANDARD MASK
49 NCT ySED 0 -
S0 WU 1 NO
S LF 2 NO
52 LC 3 NG
53 LS 4 NO
54 X1 5 NO
55 WR 6 NO
56 WM 14 YES
57 BK 8 NO
58 B8S 9 NO
59 us 10 ND
60 S¢C 11 NO
61 cL 12 NO
62 QT 13 NO
63 Wl 14 NO
64 cu 15 NG
65 xC 16 NO
66 SY 17 NG
67 SL 18 NO
68 S1 19 NG
69 Ay 20 NO

NO

N
-

70 ac
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FILECLOSE

FILECLOSECA) IS A PRQOCEDURE WHICH CAUSES A FILE WITH TQP I/0
DESCRIPTOR ®A™ 719 BE CLOSED BY DGING A CALL ON REALFILECLOSECA),

FILEOPEN

LA A T X ¥ ¥ )

FILEOPENCXTRASALPKHA) IS A PRQCEDURE WHICH CAUSES A FILE WITH TOP 1/0
DESCRIPTOR "ALPHA" TO BE OPENED.

FINALQUE

DESCRIPTOR POINTING 7O THE FINALGUE ARRAY, WHICH CONTAINS A SKELETON
DESCRIPTOR USED TC RETURN TWE RESULT DESCRIPTUR 70 THE CALLER,

FINDINPUT

FINDINPYTC(MID,FID,REEL,COATE,CYCLE,CCBOL,UL»OF,MODE,FN) IS A

PROCEDURE WHICH LOCATES THE INPUT FILE INDICATED BY THE PARAMETERS.
ruL" Is TRUE FOR yUNLABELED FILES AND "QF" Is TRUE FOR OPTIONAL FILES
(COBOL), THE PROCgDURE IS TYPED RgAL AND RETURNS THE LOGICAL UNIT

NUMBER,

FINDOUTPUT

LA AL X F X L4

FINDOUTPUT(MIDsFIC»REEL» CDATE»CYGLE»TYPELFORMSSKIND) IS A PROCEDURE
WHICH LOCATES THE OUTPUT DEVICE TO BE USED FQR THE SPECIFIED FILE.
“TYPE" AND "KIND"™ ARE INTERNAL CODES FOR UNIT TYPES., THE PROCEDURE
IS TYPES REAL AND RETURNS THE LOGICAL uUNIT NUMBER AND» FOR 0ISK
FILES» THE HEADER,
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FIRSTDECK

POINTS TO THE HEACER OF THE FIRST PSEUDO DECK IN THE QUEUE,

FIRSTWALT

L AN Y ¥ X R ]

POINTER AT NEXT UNIT 7TO BE ACTIVATED WHEN AN I/0 CHANNEL BECOMES
AVAILABLEs THIS IS USED IN CONJUNCTION WITH THE WAITQUE.
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- FORGETESPDISK, FORGETSPACts FORGETUSERDISK» FORMESS =

FORGETESPDISK

FORGETESPDISKk(SEGMENT) IS A PROCEDURE WHICH RETURNS AN EsP DIsK
SEGMENT TO THE AVAILABLE DISK TABLE,

FORGETSPACE

LA AL T LT X2

FORGETSPACECLOC) IS A PROCEDURE WHICH RETURNS STORAGE AT "LOCm"=2 TU
THE AVAILABLE CHAIN LINKS IN FRONT ANU BEHWIND THt AREA ARE
AUTOMATICALLY CHECKED FOR vALIDITY., ERROR CUNDITIONS MAY RESULT IN
AN "INVALIpD LINK" EVEN THOUGH THE MEMORY puMP INDICATES NO "BAp
LINKS™s, AVAILABLE AREAS ARE CONSOLIDATED SO THAT 2 CONSECUTIVE
AVAILABLE AREAS NEVER OCCUR,

FORGETUSERDISK

(LA X P XX LN L X X 3

FORGETUSERDIgKCA,N) Is A PROCEODURE WHICH RETURNS USER DIsk 10 THE
AVAILABLE pISK TABLEe "A"™ IS THg ABSOLUTE DISK SEGMENT AppRESS UOF
AN AREA wNw SEGMENTS LONGe nNw HAS THE ADDITIONAL MEANINGS

IF N LSS O THEN MAKE A SCRATCHDIRECTORY DELETICON.
IF N GTR 0 THEN DON"T MAKE A SCRATCHDIRECTORY DELETION.
IF N ® 0 THEN IMMEDIATELY GO AWAY,

FORMESS

FORMESS(BUFF,H) Is A PROCEDURE WHERE "BUFF"™ CONTAINS THE uNIT
MNEMONIC IF THE UNIT IS IN USEs THE CURRESPONDING MESSAGE IS
SPOUTED. IF THE UNIT IS NOT IN USE» LABELTABLECLU) IS SET 10 =e114
AND MULTITABLECUY IS SET TGO ZERQe THENs IF "HW"™ IS FALSEs THE BIV
FOR THE UNIT 1§ TURNED OFF IN "READY"™, "RRRMECH", AND "SAVEWORD".
IF "H" IS TRUE» THEN THE BIT FOR THE UNIT IS TURNED ON IN THE THREE
WORDS



FS
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FS IS THE FILE SECURITY ARRAY WHICH IS FOUR WORDS LONG AND IS
UTILIZED FOR DISK FILE SECURITY, THE ARRAY IS INDEXED BY MIX ANQ
FNUM DIV 5, TwWO BITS ARE yTILIZED FOR EACH DISK FILE,

(4216) = DISK FILE 1 = FIRST FILE
(4412) = DISK FILE 2

THESE TWO BITS CONTAIN THE NOT FUNCTION OF HEADER[CFlel3132)e THREE
PROCEDURES ACCESS THE ARRAYs SECURITYCHECKs PRQGRAMRELEASEs AND
REOPENe SECURITYCHECK RETURNS THE FOLLOWING VALUES:

NO USER

= INPUT

= 1/0

= 1/8 LIBMAIN DISK

~Ntw OO

PROGRAMRELEASE ySEs 7THIS ARRAY 710 DETERMINE IF I,0 SHOULD BE DONE.
IF THE FILE STATUS INHIBITS WRITINGs THE PROGRAM RELEASE IS NOT
PERFORMED,

REOPEN UTILIZES THE ARRAY TO VERIFY THAT THE DISK FILE IN QUESTIUN
HAS THE SAME SECURITY AS THAT WHICH EXISTED WHEN THE PROGRAM WAS
ORIGINALLY RUN,
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GET

wmw

"GET" IS A PROCEDURE WHICH MANIPULATES THE STATION ARRAY, "GET"™ IS
CALLED WITH THE TU/BUFF NUMBER IN THE [939) FIELD QF ITS PARAMETER
AND RETURNS THE CCRRESPONDING STATION ARRAY ENTRY», WHICH IS COMMUNLY

KNOWN AS A STATUS WORD,

GETESPDISK

GETESPDISK IS A PROCEDURE WHICH OBTAINS A FREE SEGMENT OF DIsKk
BETWEEN THE »KERNEL™ AND THE "ABORT TABLE™,

GETSPACE

(A AL T X Y ¥ ]

GETSPACECSIZE»TYPE,SAVEF) 1S A PROCEDURE WHICH OBTAINS STORAGE OF
"SIZE™ ACTUAL WORDS, PLUS 2 WORDS FOR THE LINK» AND RETURNS THE
ADDRESS OF THE FIRST LINK WORDs WHICH IS MARKED WITH THE "TYPE™ OF
STORAGE» THE CURRENT VALUE goF PLIMIXs AND THE ®SAVEFn FUNCTIONes THE

SECOND LINK WORD Is ZEROED, BUT NOT THE REST OF THE AREA.



GETUSERDISK

LA AL LY T L AN 3 ]

GETUSERDISK

PAGE 155
= GETUSERDISKs GRSD =

DEFINED TO BE A CALL ON THE TYPED PROCEDURE

PETUSERDISK(NsT)s  ®N" IS THE NUMBER OF SEGMENTS REQUESTED AND "T"
IS THE EU NUMBER OR SPEED NUMBER. PETUSERDISK WILL REUTRN "=gm, ngn
OR THE ABSOLUTE CISKk SEGMENT ADURESS OF THE RESULTANT AREA. SEE To
(2111 FOR THE "=1" AND N,[221] FUR TME "gQ",

T GTR ¢
T LSS ©
T EQL ©

Tel281)

N GTR ©
N LSS ©
N EQL O
Nel231)

GRSD

T IS A PREFERRED SPEED #3 T=31,2,3,444.0R 31,

=T IS A PREFFRRED EU #1 Ta=is%2,"3,"4,,,0R =20,

DON"T CARE ABOUT SPEED # QR Ey #. USE EU WITH LEAST EU
1/C,

0 = IF CAN"T GET PREFERRED SPLED # QR EU #, TREAT AS T
s 0 (ABOVE), _ |

1 3 IF CAN"T GET PREFERRED SPEED # QR EU # » RETURN A
"cl”

MAKE A SCRATCHDIRECTQRY ENTRY.,

DON"T MAKE A SCRATCHDIRECTORY ENTRY,

IMMEDIATELY RETURN WITH A "O",

0 = IF CAN™T FIND ANY USER DIsK AND T,(211130, NO=ySEK=
DISK,

1 = IF CAN"T FIND ANY USER DISK, AND T,.[231]) = 0,
RETURN "O",

DESCRIPTOR PROINTING TO GRSD ARRAY, WHICH Is USED FQOR SEGMENT
DICTIONARY INFOGRMATION ON BREAKQUT AND FOR MEMORY LINK INFORMATION

ON RESTART,
(111)
(8151
(1335]
(18:7)
(25181]
(33115)

EI

OLD UNIT + 1 C(AFTER REELER ONLY)
NEW UNIT + 1 (AFTER REELER ONLY)
BREAK NUMBER I.Ee» 0Q0s» Qls» ETCs
SELECTION FILE CUUNT

OVERLAY DIsKk AUDRESS OF RoD» THE RESTART SEGMENT
DICTIONARY.
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HOLDER

CONTAINS INFORMATICON ABOUT HOLDLIST,
o(18%15] = SIZE CF WOLDLIST,
«[33115) = DISK ADDRESS OF HOLDLIST.

HOLDLIST

THE HOLDOLIST CONTAINS A ONE WORD ENTRY FQR EACH PRQCESS wHICH HAS
BEEN SUSPENDED TO WAIT FOR ACCESS TO A FILE WHWICH IS CURRENTLY IN
USE. THE CGNTENTS OF THIS WORD ARE#

(2121 SYSTEM NUMBER OF SUSPENDED PRUCESS
£1018) MIX NUMBER OF SUSPENDED PROCESS (TSS ONLY)
(188151 DISK ADDRESS OF FILE HEADER

(33115] ACDRESS OF A WORD WHICH IS SET TG § WHEN THE FILE
BECOMES AVAILABLE.,
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= Itk -

ILL

THE HEAD OF THE QUEUE THRQUGH WHICH ALL DATA COMMUNICATION QUTPUT
PASSES,



PAGE 158
» INDEPENDENTRUNNER =

INDENPENDENTRUNNER

[ I A TR X AKX A 2 % R N % X J

THE PROCEDURE DECLARATION FOR "INDENPENDENTRUNNER®™ IS AS FOLLOWSS

SAVE PROCEDURE INDEPENDENTRUNNER(ROUTINEsPARAMETER)?

VALUE ROUTINE»PARAMETER:
ARRAY PARAMETER([*1}
REAL ROUTINES

THE INTERPRETATION OF THE PARAMETERS IS SELF*EXPLANATORY,

THE OUTER BLOCK MCP CODE WHICH ACTIVATES THE INDEPENDENT ROUTINES
PLACED IN THE SLATE BY "INDEPENDENTRUNNER®™ 135 AS FOLLOWS?

IF NSLATE NEQ LSLATE THEN % SOMETHING IN THE STACK
IF STACKUSE THEN X NOBODY USING THE INDEPENDENT STACK
BEGIN TOGLES=TQGLE AND NOT STACKMASKJXMARK STACK IN USE
PCISTACK,STS)S3% SET »s" TU BASE OF STACK
P(OsSTF)3X% SET "F" T0 ZERU FOR OLAY ROVTINE=S USE
NSLATE $sNSLATE+2 AND SLATEND;X ADVANCE NSLATE CIRCULARLY
% (SLATEND=POWER OF 2 = 1)

SECONDCTRi=C}
NTat3SLATEINSLATE+113% ESPBIT USES NT4 FOR ABSENT ROUTINES
P(MKS,NT4,DIB 0,L00,SLATECNSLATE],COC)S% CALL RUNNER
GO TO NOTHINGTODO3% AFTER RUNNER FINISHES, GO TO
% NOTHINGTODO
ENDJ

70 PREVENT INTERLOCKING THE INDEPENDENT STACK "ISTACK™ FOR LUNG
PERIODS OF TIME» A NON-TRIVIAL ROUTINE WHICH IS ALWAYS CALLED
INDEPENDENTLY MUST CAUSE ITs STACK TO Bt MOVEDe THIS IS MOST ALWAYS
DONE IN THE FOLLOWING MANNER?

THE PROCEDURE "DKBUSINESS"™ WANDLES VAR[OUS SPECJAL<PURPOSE FUNCTIUNS
RELATED TO THE DISK DIRECTORY. IT IS CALLED INDEPENUENTLY FRUM
wKEYIN® AND "COMMUNIGATE®" WITH THE PARAMETER INDICATING WHAT IS 710
BE DONEs A SAMPLE CALL IS

INDEPENDENTRUNNERC(P(,DKBUSINESS)»0Q);

DKBUSINESS IS SET UP TO MOVE ITS STACKe THE PROCEDURE VECLARATION
AND FRAGMENTS OF THE ROUTINE ARE AS FOLLOWS:
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PROCEDURE OKBYUSINESS(BUFF)3 VALUE BUFFJ# REAL BUFF3

BEGIN
REAL RCWs+160, 2 NOTE MANNER OF DECLARING
MID=RCH+1,» 2 LOCAL VARIABLES AS
FIDaMID+1» X BEING SPECIFICALLY (Fe)=
AsFID+1, X RELATIVE SO THAT ESPOL WILL
BuAel; X NOT GENERATE LIT O=5 FOR EACH

P(GETSPACE(12821250)+1»STS5»BUFF,sRCW20sRDS» Q2 XCHsCFX2»STF )}
STACKUSE$=TRUES
PC0»0,00,BUFF»DUP)} BUFF 18P (15815])~17 P(0,0)}

tHE FIRST LINE OF CQODE GOT SPACE FOR THE NEW STACKs» MOVED ITS
PARAMETER AND RETURN CONTROL WORp 10 THE NEW STACK, AND POINTED THE
nS® AND "F™ REGISTERS TQ THE NEW STACK,

THE NEXT _INE RELEASED THE INDEPENDENT STACK.

THE THIRD (INE INITIALIZED AND GOT STACK SPACE FOR ALL LOCAL
PARAMETERS .

BUFF$=05 KILLC(LBUFF1)3 END X% OF DKBUSINESS

THE PRECEDEING LINE OF COQDE CLEARS PARAMETER TQ ZERQ TO AVOID ANY
UNNECESSARY SIDE EFFECTS, THEN CALLS KILL PASSING AS PARAMETER A
DESCRIPTOR CALL ON THE PARAMETER OF THE INDEPENDENT RUNNER, KILL
SETS ITS "F"™ REGISTER TO @100 AND CALLS "FORGETSPACE"™ ON THE
CADDRESS IN ITS PARAMETER) =2 TO RETURN THE INDEPENDENT STACK. IT
THEN BRANCHES TQ NOTHINGTODQ.
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INFOMASKL

L AL L L XX LJ

MASKS FOR DEFAULT ALLOWABLE KEYBOARD INPUT MESSAGES NOT REQUIRING A
MIX INDEX FROM REMQTES,

WCRD INFOMASKL BIT STANDARD MASK
LA X X J LA L R XX X J - me LA X L L X XY J "Hew
NOT USED 0 -=-
PG 1 NO
MX 2 YES
Do 3 NG
RW 4 NO
PO 5 YES
De 6 NO
DF 7 NO
D7 8 NG
DS 9 NO
PT 10 NO
RS 11 NO
El 12 YES
ce 13 YES
PB 14 NO
RY 15 NO
TR 16 NG
oL 17 YES
LN 18 NO
WD 19 YES
T 20 YES
LR 21 NO
RO 22 NO
SC 23 NO
T0 24 YES
SV 25 NO
LC 26 NO
cC 27 YES
RC 28 NO
RN 29 NG
ED 30 NG
cl 33 NG
TF 32 YES
SF 33 ND
TS 34 YES
RR 35 NO
Qv 36 NG
EX 37 YES

PI 38 YES



(N
LI
SS
SM
HM
TC
22
B0
WP

INFOMASK1

39
40
41
42
43
44
45
46
47

YES
YES
YES
YES
YES
YES
YES
YES
NO

PAGE
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» INFOMASKZ = PAGE 102

INFOMASKZ

LAAL T YT T T 12

MASKS FOR DEFAyULTY ALLOWABLE KEYBOARD INPyUT MESSAGES NOT REQUIRING A
MIX INDEX FROM REMOTES.,

WORD INFOMASK2 BIT STANDARD MASK
NOT USED 0 .-
WU 1 NO
LF 2 ND
LC 3 NO
LS 4 NG
X1 5 NO
WR 6 NO
W ? YES
BK 8 NO
BS 9 NU
us 10 NG
8¢ 11 NO
cL 12 NO
QT 13 NO
Wi 14 NO
cu 15 NO
%0 16 NO
SY 17 NO
sL 18 NO
S1 19 NO
AU 20 NO

0c 2l NC
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= INITIALIZE» INTERRUPT», INGCT =

INITIALIZE

(ALY T Y 3 L X J

INITIALIZE IS A PROCEDURE WHICH SETS UP THE SYSTEM AT HALT/LOAD TIME.
IN ADDITION TO INITIALIZING MASKS AND CONSTANTS, INITIALILE HAS THE
TASK OF ALLOCATING MCP TABLES (USING FIX)» AND BUILDING THE
AVAILABLE DISK TABLE UYTILIZING THE INFORMATION IN THE MAIN QISK
DIRECTORY, THE KALT/LOAD MESSAGE IS FORMATTED HEREs» AND THE SYSTEM
BEGINS BY INTERROGATING ITS PERIFHERAL UNITS,

INTERRUPT

LA ALY XX T R J

INTERRUPT(TYPE) IS ao PROCEDURE WHICH ANALYZES A PROCESSOR=DEPENDENT
INTERRUPT» AND TAKES APPROPRIATE ACTION FQOR "™TYPE"™ (USUALLY
TERMINATION),

INGCTY

LR B X X'

COUNTER OF UNPROCESSED DATA COMMUNICATIONS INTERRUPTS
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INGUIRY

[ Z AT Y Y ]

ARRAY DCB[1s) AND THE ORR WORD

wDCB IS A TaABLE yUSED BY THE DATA COMMUNICATION HANDLING PROCEDURES
INITIALLY ALL WORDS IN "DCB" = Q.

THERE ARE TWO PCINTER WORDS USED IN CONJUNCTION WITH "DCB", THESE
POINTER WORDS ARE "NEXTING® AND "CURRINGQ"™,

*NEXTING™ POINT¥S AT THE WORD IN "DCB"™ THAT WwILL BE USED WHEN
HANDLING THE NEXT INQUIRY REGQUEST INTERRUPT,.

#CURRINQ" POINTS AT THE WORD IN *"DCB"™ THAT WILL BE USED WHEN
HANDLING THE NEXT "COMO™ (IeEe» THE NEXT "FILL"™ <ARRAY RUW> "WITH
INQUIRY"™ STATEMENT),

HANDLING AN INQUIRY REQUEST INTERRUPT

BT apewe W WOEETOos SoAaTeR SEgeTmeee

WHEN AN INQUIRY REQUEST INTERRUPT CCCyRs», "0CB INExTINQI™ Is TESTED
TO SEE IF 1T gQUALS ZeERO. IF IT IS ZERO» A BUFFER AREA IS 0BTAINED
AND IT1s ADDRESS Is PLACED IN "DCB UNEXTINQJe(33;151", THEN A READ
1S PERFORMEpD TO HaANDLE THE INTERRUPT» ANp THE NUMBER OF WURpS IN THg
MESSAGE IS PLACED IN "DCB INEXTINQI.[18315)"s (IF "DCB UNExTING)"
WERE NOT ZERO» IT WOULD ALREADY BE SET=UP WITHW THE ADDRESS AND Ss1ét
OF AN AVAILABLE BUFFER AREA.)

IF AFTER THE REAp IS PERFQRMED THE RESULT DESCRIPTQR SHQWS THAIT

INPUT WAS RECEIVED "DCB UNEXTINQ)ells1)® IS SET TO 1, "DCB [NEXTING],
C1434)" IS SET TC THE TERMINAL UNIT NUMBER OF THE UNIT THAT PROVIDED

THE MESSAGE» ANC THE "ORR® WORD (SEE BELOW) IS SET TO NOTE THAT THE

"TU" IS "OUTPUT REApDY"™ OR *QUTPUT POSSIBLE".

IF THE RESULT CESCRIPTOR SHOWS AN "QUTPUT REAQY™ CONDITION» (I.E.»
READY FQOR ANOTHER LINE QF A MESSAGE) "DCB"™ AND "NEXTINQ™ ARE LEFT Ad
1s» AND THE ®QRR™ WORD Is SET 710 INDICATE THE "CUUTPUT READY"
CONDITION,
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HANDLING A FILL WITH INQUIRY

THE

WHEN A COMMUNICATE INDICATES THAT AN INQUIRY MESSAGE IS REQUESTED.
"DCB [CURRINQI™ IS TESTED FOR A VALUE LESS THAN ZERO (l.E,» TESTED
To SEE IF "pCB [CURRINQ)«[131])" = 1),

IF "DCB [CURRINGI"™ IS LESS THAN ZERQs THE MESSAGE FROM THE BUFFERK
AREA ADDRESSED B8Y "DCB (CURRINQI.[333151" IS SUPPLIED TO THE

REQUESTOR» TOGETHER WITH THE "TU"™ NUMBER IN "DCB (CURRINQ],.[14343",
THEN "CURRIN@™ IS INCREMENTED TO THE NEXT LOCATIQON; THE SPACE FOR
BUFFER AREA ADDRESSED 8Y THE PREVIOUS "CURRINQ"™ WORp IS RETURNEDe

IF  "DCB (CURRINGI™ IS8 NOT LESS THAN ZERO» THE REQUESTOR IS PUT TU
wCOMPLEXSLEEP" WAITING ON »DCB [CURRINQ)<O",

ORR WORD

mwe Sspsew

THE "ORR"™ WORD INDICATES THE "OQUTPUT READY™ STATUS AND "QUTPUT
POSSIBLE™ STATUS CF ALL "Ty"S, (A UNIT IS "QUTPUT READY"™ AND

"OUTPUT POSSIBLE® IF THE "TUu™ IS WAITING FQR A MESSAGE, IT IS
"OUTPUT POSSIBLE®» BUT NOT "OUTPUT READY"» IF IT IS HANDLING ONE
LINE OF OUTPUT AND wlILL BE COMING BACK FQOR ANQOTHERs) THE FOLLOWING
TESTS PROVIDE "OUTPUT READY"™ AND "OQUTPUT POSSIBLE™ INFORMATION,

IF CTWO C(Ty) AND GRR) # O THEN QUTPUT READY
IF CTWO (TU+15) AND ORR) # THEN OUTPUT POSSIBLE

NOTE?S "TWO" IS A FUNCTION SUCH THAT TwO(X)=2wX,
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INTABLE

DESCRIPTOR POINTING vO THE INTABLE ARRAY, WHICH CONTAINS INFQORMATIGN
CONCERNING USE OF INTRINSICS BY MIX INDEX.
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INTER=PROGRAM COMMUNICATION
(TASKING» EVENTS» LOCKS»,AND SOFTWARE INTERRUPTS)

AN OBJECT PROGRAM WHICH EITHER CONTAINS OR IS INVOKED BY A PROCESS,
CALL» OR RUN/ZEXECUTE STATEMENT, OR MANIPULATES LOCKS (COBOL) UK
EVENTS (ALGOL)» WILL BE FLAGGED IN SEGMENT 4ERQ (WQORD 2 ([3311=s1) OFf
I1TS CODE FILE AS HAVING A TASK ARRAY,

THE FORMAT OF THE TASK ARRAY (MYSELF AT PRT €26) IS AS FOLLOWS?S

WORD DESCRIPTION
TSKALO) a TASKVALUE: PROVIDED FOR USER
TSKACL] = 7 CHR <MFIp> OF CODE FILE
TSKAL2] s 7 CHR <FIp> OF CODE FILE
TSKAC 3] = STATUSS

1 = SCHEDULED

2 = ACTIVE

=1® TERMINATED (DS=EU OR EOV)
w23 INITIATION ATTEMPTED BUT FAILED
TSKal4] s STACKNQ?
MIX INDEX IF RUNNING
SCHEDULE~ID IF SCHEDULED
TSKALS] HEAD OF LIST OF LOCK=ITEMS IN CONTROL OR QUEUED
TSKA(6] s TYPE?
0 = ASYNCHRONOUS DEPENDENT (PRQOCESS)
1 = SYNCHRONOUS UEPENDENT (CALL)
2 = INDEPENDENT (RUN OR EXECUTE)
TSKALT] CALL STATE
0 = INITIAL
1 = EXIT PROGRAM = EXIT PROGRAM RETURN HERE
2 = CONTINUED OR RE=CALLED
TSKA(8] (1313=1 IF JuUST EXECUTED INTERRUPTER INTRINSIC
AND SFINTQ 1S NON=EMPTY
(211)=1 IF SFINTG@ IS NON=EMPTY
(331)=1 IF INTERRUPTER INTRINSIC IS RUNNING
[4t1)=1 SFINTQ INTERLUCK BIT (ON TO START)
(FF] = ABSOLUTE ADDRESS OF QLU IRCHW
(CF) = MEAD OF LIST QF DECLARED INTERRUPTS

SEGMENT O FOR IRC PRCGRAM FILES

WORD DESCRIPTION
st2).02811] =1 IF THERE ARE DECLARED INTERRUPTS
S[21.03131) =1 FOQR AN IPC PROGRAM FILE

(EITHER FOR INVOKING OR INVOKED)
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S[2)e.(4131) =1 FOR AN INVOKED IPC PROGRAM FILE

NOTE? S[2),0283) = JAR[21,(513],

JAR[2],[6111=1 INDICATES TO COM5 THAT THIS JOB MAY HAVE
DEPENDENT TASK OESCENDENTS TO BE DS=ED QR ES=ED AND LOCK

QUEUES TO BE CLEANED UP WHEN IT TERMINATES.

stal NUMBER OF TASK PARAMETERS TO BE RECEIVED
(s N BELONW)
st91 DISK ADDRESs OF PARAMETER DESCRIPTION SEGMENT

FORMAT OF ENTRY IN PARAMETER DESCRIPTION SEGMENT
(BEGINNING IN WBRD 1)

(183151 ¢ TYPE = 0 = TASK ARRAY *NAME
1 = EVENT=LUCK *NAME
2 = PRY CELL “NAME
3 = PRY CELL “VALUVUE
4 3 (SAVE) ARRAY =NAME
5 = ARRAY =VALUE

CoNLY 1«DIMENSIQONAL ARRAYS CAN BE PASSED AS TASK PARAMETERS).

(81101 SIZE QF ARRAY FQOR TYPES 4 AND 5» ELSE O,

[33115] PRT LOCATION FOR TYPES 0<4» FUR TYPE 5% RELATIVE DISK

ADDRESS OF TYPE=2 SEGMENT.

FORMAT OF INTERRUPT (IN PRT)
UPPER WORD (LINK WORD)
(111) 1 = IF INTERRUPT IS DISALLOWED.

(FF) ABSOLUTE ADDRESS OF NEXT INTERRUPTON EVENTS ATTACH LIST
OR OF THE EVENT IF THIS INTERRUPT IS THE LAST ON THE
LIST,

[CF] RELATIVE PRT ADDRESS OF NEXT DECLARED INTERRUPT FOR THIS
PROCESS,

LOWER WORD: PROCEDURE DESCRIPTOR FOR INTERRUPT.
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FORMAT OF EVENY (IN OBJECT PROGRAM=S PRT)

"ORIGINAL™ EVENT=ITEM (AT ABSOLUTE ADDR ABSEVT)3

[111)
(5311
[18s1%1

(4714

EVENT INTERLOCK BIT (OUN TO START)
{ = DISTINGUISHES THE EVENT FROM ATTACHED INTERRUPTY
ABSOLUTE ADDRESS OF FIRST INTERRUPT QN ATTACH LIST

HAPPEN BIT

"COPY" EVENT=ITEM (RECEIVED AS A PARAMETER)!

(33311581

FORMAT OF LOCK C(IN
(181
(2311
(3111

(481)
[8110)

(183151
[33119])

ABSOLUTE ADDRESS OF ORIGINAL EVENT

0BJECT PROGRAM=S PRT)
1 = LOCKED(CLOCK BIT,ORIGINAL UNLY)

1

IN CONTROL C(CONTRQL BIT)

i
0

ORIGINAL LOCK=ITEM (QRIGINAL BIT)
A COPY

"

QUEUE INTERLOCK C(ORIGINAL ONLY)

MIx INDEX OF PROGRAM IN CONTROL (ORIGINAL), ALSO
RELATIVE PRT ADDRESS USED TO LINK ALL LOCK=ITEMS IN
CONTROL OR IN WAIT QUEUES (CQPY),

PCINTER TO NEXT PROCESS IN WAIT QUEUE» ELSE O

PCINTER TO HEAD OF QUEUE (URIGINAL), ALSC POINTER TQ
ORIGINAL LOCK=ITEM (COPY),
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INTERRUPT HANDLING

eRPgaene® aSRNeSesNe

INTRODUCTION

LI AL F Y L X R0 X X J

AS A PROGRAM PROCESSES AFTER BEING INITIATED, IT MAY SOON REQUIRE
ADDITIONAL PROGRAM SEGMENTS AND/QR DATA WHICH WERE NQT PRQVIDED BY
THE SELECTION PRCCEDUREe THE PRINCIPAL SOUKRCE OF INFORMATION FOR A
PROGRAM IS ITS PRTe AL SIMPLE VARIABLES» CTHER THAN THQSE DEC_ARED
LOCAL TO PRUCEDURESs MAVE PRT LOCATIONS} THEREFQRE, THEY ARE ALWAYS
PRESENT IN CORE WHILE A PROGRAM 1S PROCESSING, PROGRAM SEGMENTS AND
DATA SEMENTS ABE NOT ALWAYS PRESENTe HOWEVER, EACH PROGRAM SEGMENT
AND DATA SEGMENT HAS A DESCRIPTOR RELATED TO ITs EITHER A PROGRAM
DESCRIPTOR (E«Ges» LABEL DESCRIPTOR, PROCEDURE DESCRIPTUR) OR A DATA
DESCRIPTOR, TMESE DESCRIPTORS ARE LOCATED N THE PRT, WHEN A
PROGRAM ACCESSES A DESCRIPTOR, THE PRESENCE BIT gF THE DESCRIPTUR
WILL» OR COURSE, DENOTE THE PRESENCE QR ABSENCE OF THE INFORMATIOUN
DESCRIBED., IF A DESCRIPTQR IS ACCESSED AND ITS PRESENCE BIT 1§
2ERQ» THE PRESENCE BIT INTERRUPT wiLL BE SET» CONTRUL WURDS WILL BE
GENERATED AND PUT IN PLACEs» AND SUBSEQUENTLY CONTROL IN FROCESSOR 1
wILL BE TRANSFERRED 710 THE PRESENCE BIT INTERRUPT LOCATION.

WHEN A PRESENCE BIT INTERRyUPT 1S DETECTED, CUNTROL 1S TRANSFERRED T(¢
THE PRESENCE BIT ROUTINE, ThE FACT THAT A PRESENCE BIT INTERRUPT
OCCURRED MEANS THAT A PROGRAM HAS EXECUTED A SYLLABLE THAT CAUSED AN
ATTEMPT TO ACCESS INFORMATION DESCRIBED BY A DESCRIPTOR WITH A ZER(
PRESENCE BITe WHEN THIS SITUATION QCCURS» THE CONTROL WORDS FQR THE
INTERRUPT CONTAINS SETTINGS FOR RC AND R, THAT ADDRESS THE SYLLABLE
FOLLOWING THE SYLLABLE THAT CAUSED THE INTERRUPT,

TO INVESTIGATE THE INTERRUPT (CONDITIONs THE PRESENCE BIT ROUTINE
FIRST LOCATES TWE PRT OF THE INTERRUPTED PRUGRAM THRQUGH USE OF THE
PRT ARRAY AND PiMIX, THE INITIATE CONTROL WURp FROM THE PRT IS THEN
USED 10 LOCATE THE OTHER CONTROL WORDS At THE TOP QOF THE PROGRAM=S
STACK, THROUGH USE OF THE REGISTER SETTINGS IN TME CONTROL WORDS»
PRESENCE BIT | QCATES THE SYLLABLE THAT CAUSED THE INTERRUPT AND,
SUBSEQUENTLYs THE ADDRESS OF THE DESCRIPTOR WITH A ZERQ PRESENCE BIT,

10 REMEDY THE SITUATION CAUSED BY THE DESCRIPTOR WITH A (ERQ
PRESENCE BIT» THE PRESENCE BIT ROUTINE FIRST ADJUSTS THE REGISTEK
SETTINGS IN THE CONTROL WORDS SC THEY WILL REFLECT THE CONDITION
THAT EXISTED BEFORE THE SYLLABLE THAT CAUSED THE INTERRUPT WaAS
EXECUTED. THEN THE INFQRMATION REQUIRED BY THE PROGKAM IS MADE
PRESENT,
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METHODS OF MAKING INFCRMATION PRESENT

SRS maem PO PO ORET FEPEEREBEOOBN gpeRNewse

THE OCCURRENCE CF A PRESENCE BIT INTERRUPT ONLY INDICATES THAT A
PROGRAM REQUIRES INFORMATION. THE KIND OF INFORMATION REQUIRED IS
INDICATED 8Y THE DESCRIPTOR THAT WAS ACCESStDe THE METHUD IN WHICH
THE INFORMATION IS PROVIDEpD IS DETERMINED BY THE KIND OF INFORMATION
REQUIRED,

MAKING THE DATA PRESENT FOR THE FIRST TIME,

WHEN A DATA DESCRIPTOR WITH A ZERO PRESENCE BIT IS ACCESSED FOR THE
FIRST TIME, IT CONTAINS A CODE NUMBER IN BITS [33315) = THE ADDRESS
FIELD. THE FACT THAT THIS CODE !S PRESENT OENOTES THAT NO DATA HAS
YET BEEN RELATED TO THE DESCRIPTORs WHEN THIS IS SO» AN AREA IN
CORE MUST BE PROVIDED AND ASSIGNED TQ THE DESCRIPTURs. THE SI4E
FIELD IN THE ACCESSED DESCRIPTOR SPECIFIES THE KIND OF STURAGE. (Eo
Ge# IF THE CODE IS O OR 2, OVERLAYABLE STORAGE WILL BE ASSIGNED: IFf
THE CODE IS 1, NON=QOVERLAYABLE STORAGE WILL BE ASSIGNEDe) 7TO OBTAIN
THE REQUIRED AREA IN CQRE, THE PRESENCEBIT ROUTINE CALLS THE
GETSPACE PROCEDURE PASSING PARAMETERS THAT SPECIFY: (1) THE SIZE OF
THE AREA REQUIRED (2) THAT THE AREA IS FQR DATA» AND (3) THE ¢ODE
INDICATING IF TWE AREA IS OVERLAYABLE OR NCN=OVERLAYABLEe GETSPACE
PROVIDES THE AREA AND RETURNS ITS ADDRESS TC THE PRESENCEBIT ROUTINE,
PRESENCEBIT THEN INITIALIZES THE ASSIGNED AREA WITH ZERUES» IF THE
CODE IS O OR 1, QR ONES» IF THE CODE IS 2, PLACES THE ADDRESS OF THE
AREA=S DESCRIPTOR IN THE AREA=S MEMORY LINK FOR USE IF THE AREA IS
AT SOME TIME CQVERLAID» PLACES THE ADDRESS OF THE AREA IN THE DATA
DESCRIPTORs AND SETS THE DESCRIPTOR=S PRESENCE BIT 10 1.

MAKING OVERLAID DATA PRESENT,

WHEN A DATA DESCRIPTOR WITH A ZERO PRESENCE BIT IS ACCESSED, IT7$
ADDRESS FIELD MAY CONTAIN AN OVERLAY STORAGE ADQRESS WHICH INDICATES
THAT THE DESIRED INFORMATION HMAS BEEN OVERLAID AND MUST BE READ IN
FROM THE (OVERLAY STORAGE AREA, AS IN THE ABQOVE CASEs» PRESENCEBIT
MUST CALL GETSPACE TQ O0BTAIN AN AREA INTQ WHICH THE DESIRED
INFORMATION CAN BE READ, THEN THE ADDRESS OF THE AREA=S DAlA
DESCRIPTOR IS PLACED IN THE AREA=S MEMORY LINK FOR USE IF THE AREA
1s EVER OQVERLAID» THE ADDRESS OF THE AREA IS PLACED IN THE AREA=S
DESCRIPTOR» AND THE DESCRIPTUR=S PRESENCE BIT IS SET TO 1.

PRESENCEBIT THEN CALLS ON THE DISKIO PROCEDQURE WHICH INITIATES THE
INPUT OPERATION FROM THE SPECIFIED ADDRESS AND RETURNS CONTRUL TV
THE PRESENCEBIT ROUTINE. PRESENSEBIT THEN MARKS THE OVERLAY DISK
AREA AVAILABLEs « AT THIS POINT, PRESENCEBIT CANNGT CUNTINUE UNTIL
THE INPUT OPERATIQON IS COMPLETE. THEREFORE, PRESENCEBIT CALLS THE
SLEEP PROCEDURE SPECIFYING NUT 7O RETURN CONTROL UNTIL THE I/0
OPERATION IS CCMPLETEDe THE CONTROL SECTION OF THE MCP THEN TAKES
CONTROL AND PRESENCEBIT 1s TERMPORARILY SUSPENDEDs WHEN CUNTRCGL IS
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RETURNED TQ PRESENCEBIT, THE DESIRED INFORMATION Is IN THE AREA NUW
ADDRESSED BY THE DESCRIPTOR,

MAKING PROGRAM SEGMENTS PRESENT,.

WHEN A PROGRAM DESCRIPTOR WITH A ZERQ PRESENCE BIT IS ACCESSED, ThHt
DESIRED PROGRAM SEGMENT MUST BE READ N FROM DISKe PRUGRAM
DESCRIPTORS, HOWEVER» MAY ADDRESS POINTS WITHIN A PROGRAM SEGMENT (E,
Ge» A LABE_ CESCRIPTOR ADDRESSES A POINT IN A SEGMENT TQ wWHICH
CONTROL MAY BE TRANSFERRED)e CONSEQUENTLY» THE ADDRESS FLIELD OF A
PROGRAM DESCRIPTOR WITH A ZERO PRESENCE BIT CONTAINS THE RELATIVE
ADDRESS OF THE WORD WITYHIN THE SEGMENT THAT THE DESCRIPTOR MUST
ADDRESS» TO PDETERMINE A SEGMENT=S DISK ADDRESSs PRESENCEBIT MUST
EXAMINE THE SEGMENT~S ENTRY IN THE PROGRAM=S SEGMENT DICTIONARY,
THEREFORE, THE PROGRAM DESCRJPTOR CONTAINSs IN ADDITION TO Thk
RELATIVE ADDRESS, AN INDEX WHICH CAN BE USED TO LOCATE THE SEGMENT=S
ENTRY IN THE PROGRAM=S SEGMENT DICTIONARY, USING THIS INDEX AND THE
ADDRESS OF THE SEGMENT DICTIONARY WHICH WAS PLACED IN THE PROGRAM®S
PRT BY SELECTION, THE SEGMENT DICTIOUNARY IS LOCATED AND THE SIZE AND
DISK ADDRESS 6F THE SEGMENT ARE OBTAINEDe THEN, THE PRESENCEBIT
CALLS GETSPACE TO OBTAIN AN AREA INTO WHICH THE SEGMENT CAN BE READ,
PLACES THE ADDRESS OF THAT AREA IN THE SEGMENT*S ENTRY IN SEGMENT
DICTIONARY, AND CALLS DISkIO 7O INITIATE THE 1,0 7O READ THE SEGMENT
INTO THE SPECIFIEpD AREA, SUBSEQUENTLYs» THE INpEX VALUE FOR Thg
SEGMENT=S ENTRyY IN THE SEGMENT DICTIQNARY IS PLACED IN THE AREA=S
MEMORY LINKs ALL PROGRAM DESCRIPTORS ADDRESSING THE AREA ARE GIVEN
THEIR ABSQLUTE ADDRESSES (IsEe EACH DESCRIPTQReS ADDRESS FIELD 1%
SET TO THE VALUE OBTAINED BE ADDING ITs RELATIYE ADDKESS TO THE
SEGMENT™S BASE ADDRESS)» AND THE PRESENCE BITS gF THQSE DESCRIPTQRS
ARE SET TO ONE. PRESENCEBIT THEN CALLS THE SLEEP PROCEDURE
SPECIFYING NOT TO RETURN CONTROL UNTIL THE OISK [/0 IS COMPLETED.
THE CONTROL SECTION THEN TAKES CONTROL AND PRESENCEBIT IS

TEMPORARILY SUSPENDED. WHEN CONTROL IS RETURNED» THE DESIRED
INFORMATION IS IN THE AREA NOW ADDRESSED BY THE PROGRAM DESCRIPTOR

(S),

AFTER INFQRMATION HAS BEEN MADE PRESENT AND THE CONCERNED DESCRIPTUR
1S PROPERLY ADJUSTED» PRESENCEBIT TRANSFERS CONTROL TO INITIATE.
THEN» DUE TO THE ADJUSTMENT MADE IN THE PRUGRAM=S INTERRUPT WORDS,»
THE PROGRAM RESUMES CONTROL AT THE POINT WHERE IT WILL AGAIN ATTEMPT
T0 ADDRESS THE DESIRED INFORMATIONs THIS TIME SUCCESSFULLY.

CONTROL SECTION OF MCP

THE CONTROL SECTIQN OF THEM MCP PERFORMS FUUR PRINCIPAL FUNCTIONSH
¢1) IT INTERROGATES INTERRUPTSs, (2) IT CHECKS FOR CRANGES IN THE
STATUS OF PERIPHERAL UNITS» (3) IT PROVIDES A MEANS BY WHICH AN MCP
ROUTINE AND/OR PRQCEDURE CAN REQUEST THAT AN INDEPENDENT PROCEDURE
BE CALLED» AND (4) IT PROVIDES A MEANS BY WHICH AN MCP PRUCEDURE CAN
SUSPEND ITS PRCCESSING UNTIL A NECESSARY CONDITION EXISTSe. TU
PERFORM THESE FUNCTIONS, THE CONTROL SECTION INCLUDES THE
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INDEPENDENT RUNNER PROCEDURE AND THE SLATE ARRAY», THE SLEEP
PROCEDURE AND THE BED ARRAY, AND THE NOTHINGTODG ROUTINE.

THERE ARE TWQ IMPORTANT FACTORS INVOLVED WITH THE MECHANICS OF THE
MCP CONTROL SECTION. ONE IS THAT A MCP PROCEDURE CAN RESERVE A CORE
AREA FQR USE AS A PRIVATE STACK, IN SOME CASES, A PROCEDURE CAN USE
THE STACK AREA OF THE NORMAL STATE PROGRAM WHOSE INTERRUPT IT 1§
HANDLING3 IN OATHER CASES» A PRUCEDURE MUST CALL GETSPACE AND OBTAIN
A NON~OVERLAYABLE AREA. IN EITHER CASE, THE PRQCEDURE CAN SET RS TQ
THE DESIRED AREA THRROUGH USE OF THE STS QPERATOR THAT CAUSES RS TU
BE SET TO A SPECIFIED ADDRESSe THE SECOND FACTOR INVOLVED WITH THE
MECHANICS OF THE CONTROL SECTION IS THE B5700 PROCEDURE HANDLING
TECHNIQUESS NAMELY» THE HARDWARES GENERATIUN AND USE OF CUNTRUY
WORDS FOR PROCEDURE ENTRY AND EXIT.

THE INDEPENDENTRUNNER AND THE SLATE ARRAY ARE USED WHEN AN MCF
PROCEDURE OR ROUTINE WISHES TO REQUEST THAT AN INDEPENDENT PROCEDURE
BE CALLED. A PROCEDURE IS TERMED AN "INDEPENDENT PRQCEDURE® IF 1T
1S NOT DIRECTLY ASSOCIATED WITH A PARTICULAR NORMAL STATE PROGRAM,
FOR EXAMPLE, TWE PRQCEDURES STATUS, CONTROL CARD,» SELECTIUN» AND RUN
ARE INDEPENDENT PROCEDURES,

TO REQUEST THAT AN INDEPENDENT PRQUCEDURE BE CALLEDs, A CALL IS MAUE
oN THE INDEPENCENTRUNNER PRQCEDURE SPECIFYING THE PROCEDURE TQ BE
CALLED AND A PARAMETER FoR THAT PROCEDUREes INDEPENDENTRUNNER THEN
MAKES AN ENTRY IN THE SLATE ARRAY SPECIFYING THE GIVEN INFORMATION
AND THEN RETURNS CONTROL TO THE REQUESTING PROCEDURE.

THE SLEEP PROCEDURE AND THE BED ARRAY ARE USED WHEN AN MCP PROCEDURE
WISHES TO SUSPEND ITS PROCESSING UNTIL A CERTAIN CONDITJION EX[STS,
AN EXAMPLE OF WHEN A PROCEDURE MUST SUSPEND ITSELF IS AFTER IT HAS
INITIATED AN I/C AND CANNDT CONTINUE UNTIL THE 1,0 HAS BEEN
COMPLETED. TO SUSPEND ITSELF TEMPORARILY» A PRQCEDURE CALLS THE
SLEEP PROCEDURE AND PASSES TWO PARAMETERS; ONE PARAMETER IS THE
ADDRESS OF A WCRD TO BE TESTED» AND THE CTHER IS A MASK WORD THAT
SPECIFIES WHICH BIT(S) IN THE DESIGNATED WOROD SHQULD BE TESTEDe THE
SLEEP PROCEDURE THEN MAKES AN ENTRY IN THE BED ARRAY, THE
INFORMATION IN THE BED ENTRY INCLUDESS (1) THE ADDRESS UF THE WORD
SPECIFIED AS THE "TEST WORD"» (2) THE MASK TO BE USED WITH THE TEST
WORDs (3) THE CURRENT ¥ALUE OF PIMIX WHICH PROVIDES THE MIX INDEX UF
THE PROGRAM THAT CAUSED THE SUSPENDED PRQCEQURE TO BE CALLED» AND
(4) THE ADDRESS OF THE RETURN CONTROL WORD QF THE SLEEP PROCEDURE.
THE SLEEP PROCEDURE (OBTAINS THIS VALUE BY READING THE F=REGISTER.
AFTER MAKING THE ENTRY IN THE BED ARRAY, SLEEP TRANSFERS CONTROUL T0
THE NOTHINGTODO ROUTINE. IT IS IMPORTANT TO NOTE THAT CONTROL 1S
TRANSFERRED TO NOTHINGTODO BY BRANCHING ON A LABEL DESCRIPTUR,
CONSEQUENTLY», THE CONTROL WORDS GENERATED wWHEN SLEEP WAS CALLED ARE
LEFT IN THE PRIVATE STACK OF THE PROCEDURE THAT CALLED SLEEP. IT
SHOULD ALSO BE NOQTED THAT THE ENTRY MADE IN THE BED CUNTAINS ThE
ADDRESS OF THE RETURN CONTROL WURD OF SLEEP,
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NOTHINGTODO ROUTINE

THE NOTHINGTODO ROUTINE IS THE PRINCIPAL PUINT OF CUNTROL IN THi
CONTROL SECTION. WHEN NOTHINGTODO RECEIVES CONTROLs, IT FIRST
PERFORMS AN INTERROGATE INTERRUPT OPERATION, THEN IF THERE ARE NU
INTERRUPTS» IT CHECKS FOR AN ENTRY IN SLATEs IF THERE IS AN ENTKY
IN THE SLATE AND IT IS THEN POSSIBLE 7TO CALL AN INDEPENDENT
PROCEDURE, NOTHINGTODO SETS RS TQO A STACK AREA FQOR THE INDEPENDENT
PROCEDURE AND CAUSES IT T0O BE CALLED. IF THERE ARE NO ENTRIES IN
THE S|ATE» NOTHINGTQDO INVESTIGATES BEDe EACH TIME BEFORE EXAMINING
A BED ENTRY, NCOTHINGTODO PERFORMS AN INTERROGATE INTERRUPT
OPERATIQONS THENs IF THERE ARE NQ INTERRUPTS» IT SELECTS AN ENTRY
FROM THE BEDe FROM A BED ENTRY» NOTHINGTODO GETS THE ADORESS OF THE
WORD TO BE TESTED AND THEN OBTAINS THE WORpe THE TEST WORD IS THEN
MASKED WITH THE MASK WORD PRUVIDED IN THE BED ENTRY. A MASK IS A
WORp CONTAINING ZERO IN gvgRY BIT POSITION OTHER THAN THE POSITIONS
OF BITS Tg BE TESTED. THE MASKING OPFERATION IS A LOGICAL AND
OPERATION PERFORMED ON THE TEST WORD AND THE MASKe THE LOGICAL AND
OPERATION GENERATES A RESULT WORD WITH 1S IN THE BIT POSITIONS IN
WHICH BOTH THE TEST WORD AND THE MASK MAVE 1=S , IF THE MASKING
OPERATIQN PRQDUCED NEGATIVE RESULTS (IeEe» THE CgNDITIQN REQUIRED
BY THE SUSPENDED PROGRAM sTILL DID NOT EXIST)» ANOTHER ENTRY WOULD
Be TESTED. IF NO BegD ENTRY PROVIDES POSITIVE RESULTSs NOTHINGTODQ
PERFORMS INTERRCGATE INTERRUPT OPERATIONS AND CHECkS FOR CHANGES IN
THE STATUS OF PgRIPHERAL UNITSe IF THE MASKING OPERATIUN PROpQUCEY
POSITIVE RESULTS(I,Es, IF THE CONDITIQON REQUIRED By THE SUSPENDED
PROGRAM THEN EXISTED) THE NOTHINGTUDO ROUTINE wOULB REMOVE THAT BED
ENTRY AND RETURN CONTROL TQo THE SUSPENDED PRUCEDURE,

To RETURN CQONTRgL TQ A SUSPENDED PRQCEDURE# NQTHINGTQDQ FIRST SETS
PIMIX TO THE MIx INDEX VALUE IN THE BED ENTRYs THEN THE FeREGISTER
IS SET TO TME ApDDRESS OF THE RETURN CONTROL WORp OF THE SLEEP
PROCEDURE 4 TMIS CONTROL WORD 18, OF COURSE» STILL IN THE PRIVATE
STACK OF THg PROCEpDURE THAT SUSPENDED ITSELF BY CALLING SLEEP. THEN
THE NOTHINGTODO ROUTINE CAUSES AN ExIT OPERATION TO BE PERFQORMED,
JUST AS WOULD BE PERFORMED TO EXIT A PROCEQDURE, THE EXIT QPERATION
IS HANDLED BY THE HARDWARE: SINCE THE F REGISTER AT THAT TIME
CONTAINS THE ADDRESS OF THE RETURN CONTROL WQORD FOR THE SLEEP
PROCEDURE» THE EXIT (QPERATION RETURNS CONTROL TgQ THE SUSPENDED
PROCEDURE JUST AS THQUGH THE SLEEP PROCEDURE HWAD CAUSED THE EXIT
OPERATIBN,

AN EXAMPLE OF WHEN A PROCEDURE MUST TEMPURARILY SUSPEND ITSELF IS
AFTER IT HAS INITIATED AN I/0 AND CANNOT CUNTINUE PROCESSING UNTI|
THE 1,0 HAS BEEN COMPLETED., SPECIFICALLY» CONSIDER THE CASE NQTED
ABOVE WHERE PRESENCEBIT CALLED DISKIO TOo INITIATE A READ TQ 0BTAIN
INFORMATION TO BE WMADE PRESENT FOR A PROGRAMe IN THAT CASE, THE
PARAMETERS THAT PRESENCEBIT WQULD PASS To SLEEP WOULD BE$ (1) THE
ADDRESS OF THE I,/0 DESCRIPTOR USED TO PERFORM THE I,0 OPERATIONs, AND
€2) A MASK THAT SPECIFIED THAT THE 1/0 COMPLETE BIT IN THe I/
DESCRIPTOR WAS TC BE TESTED.,
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THE 1/0 COMPLETE BIT IS THE BIT THAT AN MCP 1/0 ROUTINE SETS TO 1}
WHEN THE 1/0 OPERATION» DESCRIBED BY THE I/0 DESGRIPTOR, HAS BEEN
SUCCESSFULLY COMPLETED. WITH THIS INFOQRMATION AND PiMIX AND THE
RESULT OBTAINEB BY READING THE F REGISTER» SLEEP WOULD MAKE A BED
ENTRY AND TRANSFER CONTROL TO NOTHRINGTQDO,. SUBSEQUENTLY» THE
INITIATED 1/70 wWCULD BE COMPLETED BY THE 1/0 HARDWARE AND A I/0
FINISHED INTERRUPT wOULD BE SETe THEN THE INTERRUPT CONDITION WOULD
BE DETECTED AND CONTROL WOULD BE TRANSFERRED TO THE IOFINISH
PROCEDURE, THE IQFINISH PROCEDURE WOULD THEN PERFORM ITS OPERATIONS
AND SET THE PERTINENT /0 COMPLETE BIT TO {, SUBSEQUENTLY» THE
NOTHINGTODO ROUTINE WQOULD TAKE CONTROL AND TEST ENTRIES IN BED.
WHEN THE ENTRY MADE FOR PRESENCEBIT WAS DETECTED IN NOTHINGTODOs AS
NOTED ABOVE» PRESENCEBIT WQULD BE REACTIVATED,
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A NOTE ON PARALLEL PRCCESSING

. Pome WP omeeeaTe oo oe®

AS IS NOTED N THE PARAGRAPW DESCRIBING THE INITIATE ROUT[NE.
PROGRAMS ARE INITIATED ON PROCESSQOR 2 IN FAVUR gF PROCESSOR 1. THIS
Is DOONE BECAUSE PROCESSOR § MANDLES CONTRUL STATE OPERATIONS. AND
PROCESSOR 2 CAN ONLY IBLE IF NO NORMA, STATE PRQGRAM IS INITIATED ON
ITe TO OBTAIN MAXIMUM USE OF PROCESSOR 2» INTERRUPTS MUST BE
HANDLED IN SUCKH A WAY THAT PRUCESSOR 1 NEED NEVER IDLE IF A NORMAL
STATE PROGRAM IS READY 710 BE INITIATEDe CONSEQUENTLY» INTERRUPTS
ARE HANDLED ON A PRIORITY BASISe THAT ISs EACH INTERRUPT HAS A
PRIORITY AND THQSE OF HIGHER PRIQRITY ARE HANDLED FIRST. PROCESSUOR
{ INTERRUPTS HWAVE A HIGHER PRIORITY THAN PROCESSOR 2 INTERRUPTS,
CONSEQUENTLY, IF 80TH A PROCESSQR 1 INTERRUPT AND A PRQCESSOR 2
INTERRUPT WERE SET AT THE SAME TIME» THE PROCESSOR § INTERRUPT WOULD
BE HANDLED BY THE TIME THE PROUCESSOR 2 INTERRUPT WAS INTERRQGATED,

WHEN A PROGRAM ON PROCESSOR 1 GENERATES AN INTERRUPT CONDITIONs 1T
MAY BE SUCH THAT THE CONDIYTION CANNOT BE IMMEDIATELY RECTIFIED. FQR
EXAMPLEs WHEN A PRESENCE gIT INTERRUPT OCCURS, AN I/0 OPERATION TO
BRING IN PRQGRAM SEGMENT MAy HAYE TO TAKE PLACE. CONSEQUENTLY, THAT
PROGRAM [DENTIFIED BY PyMIX IS TEMPORARILY SUSPENDED BE CALLING
SLEEPe  WHEN THE PROGRAM IDENTIFIED BY PImix IS SUSPENDED,
NOTHINGTODO Is CALLEQ AND PiMIX Is SET 70 ZERQe SUBSEQUENTLY.
NOTHINGTODOD RE™INITIATES A PROCEDURE FRgM THE BED» AND PiIMIX IS
ASSIGNED THE vALUE OF THE PERTINENT PROGRAM=S MIX INDEXe IT SHOULD
BE RECALLED THAT PROCESSING ON PROCESSOR § CAN ALSO BE INTERRUPTED
BY THE OCCURRENCE ©OF AN INTERRUPT RELATED TO PROCESSOR 2,
THEREFOREs IT IS OFTEN THE CASE THAT THg PROGRAM ON PROCESSOR § IS
ONLY INTERRUPTED SO THAY THE MCP CAN HANDLE A PROCESSOR 2 INTERRUPT.
WHEN THIS IS THE CASEs HOWEVERs PIMIX WILL NOT HAVE BEEN SET T0
ZEROS IT wWILL STILL CONTAIN THE VALUE OF THE MIX INDEX OF THE
PROGRAM FROM PROCESSOR {e IT SHOULD ALSO BE NOTED THAT WHEN THIS IS§
THE CASE» THE PROGRAM IDENTIFIED BY PIMIX IS READY TO BE INITIATED)
IT REQUIRES NO MCP FIxeyPe BECAUSE OF THE NOTED CONDITIONS,
PROCESSOR 2 INTERRUPTS ARE ALWAYS HANDLED AS FOLLOWs?

1e THE VALUES OF PIMIX AND P2MIX ARE EXCHANGED ONE FOR THE
OTHER,

2¢ THEN, IF P2MIX IS NOT ZERO, THE PROGRAM WHOSE MIX INDEX 1S
SPECIFIED BY P2aMIx IS INITIATED ON PROCESSQR 2 ANV
OPERATICON WOULD CONTINUE AS NOTED BY THE STEP BELOW., IF
P2MIX IS ZERGO», OPERATION wWOULD IMMEDIATELY CONTINUE AS
NOTED BY THE STEP BELOW,

3, CONTROL 1S TRANSFERRED TO THE PROCESSOR 1 INTERRUPT
LOCATION THAT CORRESPONDS WwITH THE PERTINENT PROESSOR 2
INTERRUPT, AND THE INTERRUPT 1S HANDLED.
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IT SHOULD BE NOTED THAT INTERRUPT CONDITIUNS ARE NOT RELATED T¢
PROCESSORS» BUT RATHER TO PROGRAMSe WHEN A PROUGRAM IS INTERRUPTED.,
ALL INFORMATION REQUIRED FOR ITS RE=INITIATION IS CONTAINED IN
CONTROL WORDS STCRED IN COREs CONSEQUENTLY» IT MAKES NO DIFFERENCE
IF VALUES OF PIMIX AND P2MIX GET EXCHANGED OR THAT ALL INTERRUPTS

BECOME ASSQOCIATED TO PIMIX,
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INTERRUPT HANDLING IN THE MCP

WHEN AN INTERRUPT CONDITION ARISES, CERTAIN FLIPFLOPS 1IN THE
PROCESSUOR ARD/OR IN CENTRAL CONTROL ARE SET) INDICATING ITS PRESENCE,
IF THE CONDITIQON IS PROCESSQORDEPENDENT» THENs» THAT PROCESSOR WILL
BE INTERRUPTED. IF P2 IS INTERRUPTED» IT IDLES UNTIL PL CAN HANDLE
THE INTERRUPT FOR IT» FOR Pl ALSQ RECEIVES INTERRUPTS FOR pP2. IN
ANY CASE, IF THE PROCESSOR IS IN NORMAL STATE, IT IS INTERRUPTED
UPON COMPLETION CF THE CURRENT INSTRUCTION (SECL TRUE)s IF P1L IS IN
CONTROL STATE» THE INTERRUPT IS SAVED UNTIL THE EXECUTION OF THE INI
INSTRUCTION, IF SEVERAL INTERRUPTS OCCUR» THEY ARE NOTED AND
PROCESSED IN PRIORITY ORDER. THE MCP WILL NOT RETURN TO NORMAY
STATE UNTIL ALL INTERRUPTS HAVE BEEN PROCESSED.,

WHEN AN INTERRUPT IS ANSWERED, Pl ENTERS CONTROL STATE (IF NOT
ALREADY IN IT) AND BRANCHES Tp AN ABSQLUTE LOCATIQN IN VERY LQgW CORE
DEPENDENT yPON THE TYPE OF INTERRUPT. THE INTERRUPT INDICATION IS
CLEARED.,

THE FOLLOWING TABLE PRESENTS RELEVANT INFORMATION CONCERNING
INTERRUPT HANDLING

TYPE INDICATION PRIQORITY MEMORY LOCATION
INITIAL LOAD LODF 0 €20
P1 MEMORY PARITY ERROR Pl=101LF i €60
P1 INVALID ADDRESS Pi=102F 2 061
TIME INTERVAL CC=103F 3 822
1=0 BUSY CC=104F 4 023
KEYBOARD REQUEST CC=105F 5 824
I=0 #1 FINISHED CC=108F 6 €27
I=0 *2 FINISHED CC™109F 4 €30
1=0 #3 FINISKHED CC=110F 8 €31
1=0 ¥4 FINISHED CC=111F S 832
PRINTER 1 FINISHED CC=1006F 10 €25
PRINTER 2 FINISHED CC=107F 11 @26
P2 BUSY CC=112F 12 €33
INQUIRY REQUEST CC=113F 13 834
SPECIAL INTERRUPT 1 CC=114F 14 @35
DF READ CHECK PINISHED 1 CC=115F 15 36
DF READ CHECK FINISHED 2 CC=116F 16 €37
P1 STACK OVERFLOW Pl=103F 17 862
P1 COMMUNICATE Pi=BCO4 18 €64
P1 PROGRAM RELEASE P1=BCO5 19 865
P1 CONTINUITY BIT P1=BCD6 20 866

P1 PRESENCE BIY P1=BCD7 21 867



P1
P1
P
P1
Pl
Pi
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2

FLAG BIT

INVALID INDEX
EXPONENT UNDERFLOW
EXPONENT OVERFLOw
INTEGER QVERFLCW
DIVIDE BY ZERGC
MEMORY PARITY ERROR
INVALID ADDRESS
STACK OVERFLOW
COMMUNICATE
PROGRAM RELEASE
CONTINUITY BIT
PRESENCE BIT

FLAG BIT

INVALID INDEX
EXPONENT UNDERFLOW
EXPONENT OVERF|OW
INTEGER QVERFLOMW
DIVIDE BY ZERO

INTERRUPT HANDLING

Pi=BCODS8
P1=BCD9
P1=8CD10
Pi=8CD11
P1=BCD1i2
P1=BCD13
Pe=101F
Pe=102F
P2=103F
P2=BCO4
P2=BCO5
P2=BCDO
P2=BCO7
Pe=BCOD8
P2=BCO9
P2=8CD10
P2=BCO11
Pe=BCD12
P2=BCD13

€70
€71
€72
€73
€74
€75
@40
41
842
€44
845
€46
€47
€50
851
€52
€53
854
€55

PAGE
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A PSEUDQ STACK QOVERFLOW IS CREATED WHEN THE MCP ATTEMPTS TO INITIATE

A PROGRAM WHOSE (R+0) DOES NOT CONTAIN €2525252525252525,
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DETAILED INTERRUPT EXAMPLE
PRESENSE BIT INTERRUPT ACTION

WHEN A PRESENCE BIT INTERRyYPT IS DETECTED», CUNTROL IS TRANSFERRED 10
THE PRESENCE BIT ROUTINE, THE FACT THAT A PRESENCE BIT INTERRUPT
OCCURRED MEANS THAT A PROGRAM HAS EXECYUTED A SYLLABLE THAT CAyUSED AN
ATTEMPT TO ACCESS JNFORMATION OESCRIBED BY A DESCRIPTOR WITH A ZERQ
PRESENCE BITe THE FOLLOWING ACTION TAKES PLACE!

A

Co
De
Ee

Fo
)

He

Ie

Je

PRESENCE BIT INTERRUPT IS SET IN CENTRAL CONTROL BY THE ATTEMPT
OF A NORMA{L STATE PROGRAM TO ACCESS A NON=PRESENT DATA

DESCRIPTORs THIS IS A DESCRIPTOR WITH BIT (231] = Q.

THIS GBEING A SYLLABLE=DEPENDENT INTERRUPT, IT IS SENSED AT SECL
(SYLLABLE EXECUTION COMPLETE LEVEL) TIME, THIS CAUSES AN SFIL

(STORE FOR INTERRUPT LEVEL) OPERATQOR 7O BE PLACED INTO THE T
REGISTER.,

THE B REGISTER IS PUSHED DOWN,
THE A REGISTER IS PUSHED DUWN,

IF IN CHARACTER MOpEs BUILD AND PUSH DOWN aN ILCW CINTERRUFT
LOOP CONTROL WORD).

BUILD AND PUSH DOWN AN ICW CINTERRUPT CONTROL WORD).
BUILD AND PUSH DOWN AN IRCW CINTERRUPT RETURN CONTROL WORD).

BUILD AN INCW C(INITIATE CONTROL WORD) AND PLACE IT IN THE OBJECT
(NORMAL STATE) PROGRAM®S PRT AT (R+010) (OCTAL).

FORCE AN IN! C(INTERROGATE INTERRUPT? (QPERATQOR INTO THE 7T
REGISTER,

TRANSFER TC EITHER CELL €55 OR CELL ®67s DEPENDING QN WHETHER
THIS WAS A PRESENCE BIT ON P1 QR P2, SET THE R REGISTER TQ ZEKQ,
SET THE S REGISTER TO €100,

PLACE AN 18 IN THE T0s (TOP OF STACK) AT CELL @101,

TRANSFER TQ THE MCP OUTER BLOCK LABEL PIPRQCESS,

SET THE S REGISTER TO POINT AT THE IRCh STQRED IN THE UBWJECT
(NORMA| STATE) PRQGRAM=S STACK AT STEP G, ABOVE.

SET THE F REGISTER TO ZERO,

BRANCH FORWARD AS MANY SYLLABLES AS INDICATED BY THE NUMBER
PLACE IN THE TOP OF STACK AT €101 IN K, ABQVE.,
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IN THIS CASE, THE CODE WILL CALL MAKEPRESENT C(ANALYSIS). NOTE
THAT ANALYSIS IS A TYPED PROCEDURE, BEFORE ENTERING

MAKEPRESENT» ANALYSIS IS ENTERED» RETURNING WITH A VALUE TO BE
PASSED AS A PARAMETER TO MAKEPRESENT. MAKEPRESENT IS THE
ROUTINEs THEN» WHICH EVENTUALLY HANDLES PRESENCE BIT INTERRUPTS,
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INTERVAL

CONTAINS INTERVAL OF TIME REMAINING UNTIL STATISTICS FILE IS TU BE
UPDATED,
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INTRNSC

THE INTRNSC ARRAY CONTAINS INFORMATION PERTAINING TO THE CURRENT SET
OF INTRINSICS, THE ARRAY CUNSISTS OF A MAIN AND SUB=TABLE. Thi
MAIN TABLE HAS ONE ENTRY FOR EACH INTRINSIC AND IS INDEXED BY
INTRINSIC NUMBER, THE MAIN TABLE HAS THE FOLLOWING FORMAT!

(131) INTERLOCK BIT FOR MAKING INTRNSIC PRESENT,
(231] DENOTES PRESENSE OQF TYPE 13 COPY,
[(6127] ABSOLUTE DISK ADORESS OF INTRINSIC.

(33115] SIZE (# OF WORDS) OF INTRINSIC IF NOT PRESENT.,
ABSOLUTE DISK ADDRESS. IF PRESENT FOR TYPE 7 CALLS,

THE SUB~TABLE H@_DS THE ABSOLUTE CORE AQODRESS QF THE TYPE 13 COPY QF
THE INTRINSIC PRESENT 1IN CORese IF (211] OF THE TYPE 7 ENTRY IS }
THEN THE SUB=TABLE CONTAINS A VALID ACDRESS. THE SIZE OF THE SuBe
TABLE Is (INTSIZE DIv 3)+1. EACH WORD CONTANS ADDRESSES FOR 3
INTRINSICS SO THAT ACCESS TO THE SUB=TABLE IS MDE AS (INTRINSC DIV
2)e THE FORMAT OF EACH wORD IS AS FOLLOWSS [3315] = ABSOLUTE COKE
ADDRESS FOR THE TYPg 13 COPY OF INT. #N

(1811%) ABSOLUTE CORE ADURESS FOR TYPE 13 COPY OF INT, #N+1

(3331%] ABSOLUTE CORE ADDRESS FOR TYPE 13 COPY OF INT, #N+2
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INTSIZE

*eTagen

USED TO DETERMINE ROw SIZE FOR EACH MIx INDEXx IN INTABLE.
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I/0 ERROR MESSAGES

BUS gmeonT OVEPO=Tw
THE FOLLOWING IS A LIST QF 1/0 ERRQOR MESSAGES OF THE FORMAT?

1/0 ERROR <INTEGER> <FILE DESIGNATOR> t <J0B SPECIFIER>

<INTEGER VALUE> MEANING

AL YT T L L X 3 X X X J LA L X X § X J

1 A CpBQOL PROGRAM ATTEMPTED TU OQOPEN AN INPUT FILE THATY
WAS NOT CLQSED, CONSEQUENTLY,» PROCESSING @F THE
PROGRAM WAS DISCONTINUED,

3 A CpBot PROGRAM ATTEMPTED TQ OPEN REVERSE A FILE THAT
WAS NOT CLOSED CONSEQUENTLY» PROCESSING OF THE
PROGRAM WAS DISCUNTINUED,

3 A CpBOL PROGRAM ATTEMPTED TQ OPEN REVERSE A FILE THATY
WAS NOT BLOCKED PROPERLY, CONSEQUENTLY» PROCESSING OF
THE PROGRAM WAS DISCONTINUED.,

6 A C0OBOL PROGRAM ATTEMPTED TG OPEN AN OUTPUT FILE THAT
WAS NOT CLOSED. CONSEQUENTLY» PROCESSING OF THE
PRCGRAM WAS DISCUNTINUED.

11 AN ATTEMPT WAS MADE TO CLOSE AN INPUT FILE WHICH WAS
CLOSED OR NEVER OPENED.

12 AN ATTEMPT WAS MADE TO CLOSE AN QUTPUT FILE WHICH WAS
CLOSE OR NEVER OPENED,

15 AN ATTEMPT WAS MADE TO READ A FILE FOR WHICH AT END
HAS ALREADY BEEN PROCESSED,

16 ThE RECQRD COUNT ON AN INPUT TAPE DQES NOT AGREE WITH
THE INTERNALLY ACCUMULLATED RECORD COUNT, THE EXTERNAL
RECORD OR BLOCK COUNT IS PRINTED OUT FIRST IN TRHE
ERROR MESSAGE, THEN THE INTERNAL RECORD OR BLOCK

COUNT IS PRINTED.

17 THE BLOCK COUNT ON AN INPUT TAPE DOES NOT AGREE WITH
THWE INTERNALLY ACCUMULATED BLOCK COUNT, THE EXTERNAL
RECORD OR BLOCK COUNTY IS PRINTED OUT FIRST IN THE
ERROR MESSAGE, THEN THRE INTERNAL RECORD OR BLOCK
CCUNT IS PRINTED,

18 THE HASH TOTAL ON A CUBOL INPUT TAPE DOES NOT AGREE
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WITH THE INTERNALLY ACCUMULATED HASKH TQTAL.

AN IRRECOVERABLE PARITY ERROR HAS OCCURRED DURING
READING OF A FILE ASSIGNeD 70 QISK OR TAPE. THE
MESSAGE IS TYPED ONCE FOR EACH BLOCK WHICH IS IN ERROR
UNLESS A USE PROCEDURE HAS BEEN SPECIFIED, THE USE
PROCEDURE (IF ANY) WILL BE EXECUTED AND CONTROL WiLL
BE TRANSFERRED TQ THE STATEMENT FOLLOWING THE READ
STATEMENT,

AN JRRECOVERABLE PARITY ERRQR QCCURRELC UN AN QUTPUT
TAPE OR DISK FILE. THE VUSE PRQCEDURE HAS BEEN
EXECUTEDs ALLOWING PROGRAMMATIC CLOUSING OF FILES WHICH
MUST BE SAVED® AND THE PROGRAM IS NOW BEING DS*ED.

AN ATTEMPT WAS MADE TO READ FROM A FILE OPENED AS
QUTPUT, THE PROGRAM IS QOS=ED.

AN ATTEMPT WAS MADE TQ READ FROM A ROW QF A DISK FILE
WHICH WAS NEVER CREATED. TO GET THIS ERRORs THE
RECORD NUMBER MUST BE LESS THAN THE HIGHEST RECUKD
NUMBER WRITTEN AND GREATER THAN 1s wHEN A RANDOM FILE
IS WRITTENs BUT RECORDS FALL UNLY IN ROWS 1 AND 3 OF A
3«R0y FILE, ATTEMPTS TQ ACCESS RECQRDS IN ROW 2 wILL
CAUSE 0 ERROR 22 INSTEAD OF EXECUTING INVALID KEY
STATEMENTS,

A RpoW 0oF O0ISK SPACE WIL_L BE ASSIGNED» AND THE
APPROPRIATE RECGRD WILL BE MADE AVAILABLE, THE
CCNTENTS OF THE RECORD WILL BE UNPREDICTABLE.

AN ATTEMPT WAS MACE TO0 WKRITE ON A FILE WHICH WAS
OPENED AS INPUTs THE PROGRAM I3 DS=gD.

AN ATTEMPT WAS MADE TO WRITE ON A FILE WHICH WAS
OPENED REVERSEDe THE PROGRAM IS DS=ED.

IMPROPER CODE WAS PASSED TU THE COBOLIO INTRINSICS.
THE PROGRAM WAS DS=ED,

A BLOCK OF LESS THAN EIGHT CHARACTERS HAS BEEN REAU»
OR A ZERQ RECORU SIZE HAS BEEN ENCOUNTERED DURING THE
READING OF A TECHNIQUE=B UR TECHNIQUE=C FILE WHICH
UTILIZES THE SIZE DEPENDING OPTIONe THE PROGRAM [S
DS*ED.

NOT uSED.

WHILE OPERATING UNDER TIME SHARING»s A SEEK HAS BEEN
ISSUED FOR A DATA COMMUNICATIONS DEVICE. THE PRUGRAM

IS DS=ED.,
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AN IRRECOVEABLE PARITY ERRUR HAS OCCURRED whiik
READING A TAPE FILE WHICH WAS QPENED REVERSED, THE
MESSAGE WILL BE TYPED ONCE FOR EACH BLOCK WHICH IS [N
ERROR UNLESS A USE PRQOCEDURE HAS BEEN SPECIFIED., THE
USE PROCEDURE (IF ANY) WILL BE EXECUTED» AND CONTROL
WILL BE TRANSFERED TU THE STATEMENT FOLLOWING THE READ
STATEMENT,

NCT USED,

AN ATTEMPT WAS MADE TO READ FRgM A FILE WHICKH IS
CLOSED OR WAS NEVER OUPENED, THE PROGRAM IS DS=ED.

AN ATTEMPT AS MADE TO WRITE A FILE wHICH IS CLOSED UR
WAS NEVER OPENEDe THE PROGRAM IS DS»ED.

AN ATTEMPT WAS MADE TQ SEEK UN a FILE WHICH 1S CLOSED
OR WAS NEVER OPENEDs THE PROGRAM IS DS=tD.

AN ATTEMPT WAS MADE TO WRITE BLOCK ON AN INPUT FILE,
THE PROGRAM ]S DS<=ED.

AN ATTEMPT WAS MADE TO WRITE BLOCK ON A FILE OPENED
REVERSED, THE PROGRAM IS DS<=ED,

AN  ATTEMPT HAS BEEN MADE TO WRITE A RECORD WHOSE SIZE
IS LESS THAN ONE WORD,

AN ATTEMPT WAS MADE TO WRITE BLOCK ON A FILE WHICH [S
CLCSED OR WAS NEVER OPENED, THE PROGRAM IS DS<=ED.

FILE WAS OPEN AT TIME OF EXECUTION OF "SET™ STATEMENT,

NOTEs NO ATTRIBUTE OF A FILE MAY BE SET WHILE THE FILE
1S OPEN.,

ATTEMPT HAS BEEN MADE T0 SET A READ=ONLY ATTRIBUTE,
READ=ONLY ATTRIBUTES ARE:

EQF
MAXRECSIZE

FIB
FPB
LABEL

ATTEMPT HAS BEEN MADE TO SET AN ATTRIBUTE TO AN
ILLEGAL VALUE.

ATTEMPT MADE TOU CHANGE NUMBER OF BUFFERS TO BE USED
FCR RANDOM DISK FILE.
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ATTEMPT MADE TO INCREASE NUMBER OF BUFFERS FOR A FILE.

BLOCK SIZE WAS CHANGED AND IS NO LONGER A MULTIPLE UF
RECORD SIZE,

A CHANGE WAS MADE TO BLOCK SIZE OF A CARD, PRINTER,
RANDOM DISK, OR DATACOM FILE.

ATTEMPT WAS MADE TO ACCESS "LABEL™ WHEN THE FILE wAS
NCT IN THE OPEN STATE OR THE FILE IS UNLABELED,

ATTEMPT WAS MADE TO CHANGE "TYPE™ OF A DISK OR DATACUM
FILE,

AN ILLEGAL VALUE HAS BEEN PASSED FQR ATTIBUTE NUMBER,

AN  ATTEMPT WAS MADE TO WRITE ON DISK AT AN ADDRESS
LESS THAN 100¢ THE PROGRAM WILL HANG IN A DO UNTIL
FALSE LOOP. THE PROGRAM MAY BE DS<~ED BY THE OPERATOR,

THE NUMBER OF RECORDS WITHIN A STRING ON A TAPE» USED
By A CpBOL SORT PROGRAM», WAS WRONG, THIS wAs DUE 70
AN INCORRECT REAp OR WRITE ON THAT TAPE,
CONSEQUENTLY, PROCESSING OQF THE PROGRAM WAS

DISCONTJINVED,
PARITY OR BLANK TAPE IN THE SURT,

PARITY OR BLANK TAPE IN THE MERGE.

AN ERROR QOCCURRED WITHIN A STRING BEING WRITTEN BY A
g0pOL SORT PROGRAM, THE NUMBER QF RECORDS THAT SHOULD
HAVE BEEN WRITTEN DID NOT EQUAL THE NUMBER WRITTEN ON
THE DESIGNATED UNIT, CONSEGQUENTLY» THE PROCESSING QF
THE PROGRAM WAS UISCUNTINUED,

THE NUMBER (QF RECQORDS THAT SHQULD HAVE BEEN READ FR(OM
OTHER TAPE UNITS IN THE FINAL MERGE PASS UF A SORT,
BEING PERFORMED BY A COBOL SORYT PROGRAM» DID NOT EGQUAL
THE NUMBER OF RECORDS WRITTEN ONTO THE FINAL OUTPUT
TAPE, HOWEVER» AFTER ACTIUN WAS TAKEN TO TYPE THIS
MESSAGE, THE SORT CLOSED THE FINAL QUTPUT REEL (R
EXECUTED THE USER=S QUTPUT RUUTINE» SIGNALING END=QF~=
FILE, CONSEQUENTLY, THE QUTPUT TAPE MAY BE USED IN
SPITE OF THIS ERROR MESSAGE. THE TAPE UNIT INDICATED
IN THIS MESSAGE 1S MEANINGLESS,

THE TOTAL NUMBER CF RECORCS ENTERED AS INPUT TU THE
SCRT, BEING PERFORMED BY A COBOL SORT PROGRAM, WAS NOTY
EQUAL TO THE NUMBER OF RECORDS PRODUCED AS OQUTPUT FRUM
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THE SORT IN THE FINAL MEKRGE PASSe HOWEVER» AFTER

ACTIQON
CLOSED
OUTPYT

WAS TAKEN TOU WRITE THIS MESSAGE, THE SORT
THE FINAL QUTPUT FILE OR EXECUTED THE USER=S
ROUTINE, SIGNALING END=OF=FILE. CONSEQUENTLY>»

THE QUTPUT TAPE MAY BE USED IN SPITE OF THIS MESSAGE,
THE TAPE UNIT INDICATED IN Th1S MESSAGE 1S MEANINGLESS,.

THE AMOUNT OF AVAILABLE CISK IS INSUFFICIENT FOR A
DISK=ONLY OR I1TD MODE SORT,

THE NUMBER OF RECORDS READ FROM THE INPUT DOES NOT
MATCH THE NUMBER WRITTEN TO THE FINAL OUTPUT,

A DISK FILE wAS PASSED AS AN UUTPUT FILE WHICH WAS NQOT
LARGE ENQUGHM TO HOLD ALL OF THE SORTED QUTPUT DATA,

IN DISK=gNLY SURT MQDE» THt AMGUNT QF DISK SPECIFIED
IS INSUFFICIENT TO DO A DISK=UNLY SORT,

IN I7D

SORT MODE, THE NUMBER QF RECORDS READ FROM A

STRING ON TAPE IS NOT THE SAME NUMBER WRITTEN,

NC RECORDS HAVE BEEN PASSED TU A SCRT,

A SQRT

RECQRD DESCRIPTION 1S GREATER IN LENGTH THAN

THE RECQRD DESCRIPTIQN QF A FILE PASSED AS AN CQUTPUT

FILE IN

A COBOL SORT,
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IOFINISH

oS enenn

[OF INISH(R»U) 1S A PROCEDURE WHICH HANDLES RESULT DESCRIPTOR "R"™ ON
LOGICAL UNIT »y» AND DEALS WITH ERRORS IF THE INITIATING CALL FOR
THE I/0 REQUESTS IT CALLED FROM THE 1/0 COMPLETE INTERRUPT CELLSe

IOMASK
VARIABLE ysED As A MASK 70 SLEEP UNTIL THE COMPLETE I/0 ACTION I3
FINISHED, ITS VALUE 1S €2000000000,
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1/0 QUEUE

"IOQUE"» "FINALGQGUE®", AND "LOCATQUE"™ TOGETHER WITH "UNIT"™ FORMS THE
"I/0"QUEUE"™, AN I/(Q REQUEST FOR LOGICAL UNIT U REQUIRES THREE WORDS
OF SPACE IN THE "l1/0=QUEUE"™s IF THE REQUEST OCCUPIES POSITION S IN
THE "I/0=QUEVE",» THEN "J0QUECSI™ CONTAINS THE I/0 DESCRIPTOR FOR TH
REQUEST., "FINALQUELS])"™ CONTAINS THE 1/0 DESCRIPTOR SKELETON 70 BE
USED AT 1/0 COMPLETE TIME TO REBUILD THE ORIGINAL I/0 DESCRIPTOR TU
BE RETURNED 7O THE CALLER, "LUCATQUE(S]I™ PUINTS TQ THE LOCATION OQF
THE I1,/0 DESCRIPTOR AT THE TIME OF REQUEST, THE SPACES NOT USED IN
THE *1/0-QUEUER ARE LINKED TOGETHER THRUUGH "IQQUE"s THE FIRST
AVAILABLE ENTRY IS POINTED TO BY "IQQUEAVAIL".
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I0QUEAVAIL

POINTER TO THE FIRST AVAILABLE SPACE IN IOQUESs

IOREQUEST

LA AL X XY ¥ L]

IOREQUESTC(FINA_»ICDESC»:QCATIONY IS A PROCEDURE WHICH MAKES A
REQUEST FOR I/0 USING THE DESCRIPTOR AT "IQCDESE"» TO RETURN AT
LOCATION "FINAL", AND BE REBUILT AT "LCCATION", I0REQUEST
TERMINATES AND DOES NOT WAIT FOR THE 1,0 7O BE COMPLETED.

I0TIME

(LA XY X ]

DESCRIPTOR POINTING TO THE IQTIME ARRAY. IQTIME (1) CONTAINS I/U
TIME FOR J0OB WITH MIX INDEX = I

ISTACK

DESCRIPTOR POINTING TO THE INDEPENDENT STACKe A TWENTY (20) wORD
TABLE HAs BEEN ESTABLISHED IN THE HIGH ADDRESS END OF ISTACK», TU
RECORD INFORMATIQN FOR RECOVERABLE DISK AND DKUM ERRQRSe THE TWENTY
WORDS ARE BROKEN DOWN INTO A FOUR WORD AREA (wITH ONE WURD RESERVED
ForR EACH oF FpUR UNITS FQR WHICH INFORMATIQN IS BEING KEPTs DKA»
DKkB, DRA, DRB) ANC A 16 WORD AREA (SED AS A CIRCULAR BUFFER OF FQUR
WORDS EACH TO STORE INFORMATIOUN NECESSARY TO MAKE AN ENTRY IN THE
MAINTENANCE LOG,
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THE "JAR"™ CONTAINS INFORMATIGN ABOUT JOBY ACTUALLY RUNNING, THE
"SELECTION" ROUTINE WILL FILL THE "JAR™ FROM THE "SHEET"™ WHEN ENOUGHM
SPACE IS AVAILABLE TO RUN A J0B, ENTRIES IN THE "JAR™ ARE AS
FOLLONWS?

FIELD CONTENTS

(111 1 = JOB IS A COMPILER

[6842) OBJECT PROGRAM=S <MFID>

(1111 1t = JoB IS IN PROCESS OF BEING DS=ED

(e142) OBJECT PROGRAM=$ <FID>

(111 {1 # PROGRAM WAS COMPILED USING cOBOL (AFTER
SELECTION).

(1121 DURING SELECTION AS FOLLOWSSH
0 = NORMAL

2 = IF JOB HAS BEEN XS=EU
3 = IF JOB HAS BEEN ES<ED

(311) 1 = J0B HAS ENTRY IN MAINTANANCE LOG DUE TO
PERIPHERAL UNIT ERROR,
{5111 1 = J0B HAS DECLARED SUFTWARE INTERRUPTS (IPC),
[611] 1 = THIS IN AN INVOKING OR INVOKED IPC,
(711) 1 = THIS IS AN INVOKED IPC JOB.
(8110] 0 = GO JOB (FRQOM COMPILE™AND=GO)
1 = COMPILER (COMPILE=AND=GQ)
2 = EXECUTE JOB
3 = COMPILER (SYNTAXx CHECK = SET TO 2 LATER)
4 3 COMPILER (COMPILE TC LIBRARY)
5 s RUN JOB
99 = ABQRTED JOB (FROM INITIALIZE)
1023sSYNTAX ERRQRS ON COMPlLE=AND=GO JOB
(18115) SKELETON DISK ADDRESS (IF JAR([2],(8%10) = 1, 2»
OR 4) FOR THE SKELETON SHEET FOR GO PART,
[33:115]) PRIQRITY
(8:310) SCHEDULED IDENTIFICATION FOR THIS JOB.
(331151 ESTIMATED PROCESSOR TIME
ESTIMATED 1/0 TIME
(1123] STARTING DATE FOR THE LOG (BINARY),
(24324) STARTING TIME FOR THE LOQG
(991 TU=BUF IF STARTED FROM RVE
(18115]) SIZe OF LOG INFORMATION IN ESP DISK
[(33:15) LOCATION OF THE FIRST RECORD OF THE LQG

INFORMATION IN ESP DISKe [F JAR[PIMIX,2]1,(8110]
= 0, THEN THIS IS THE CCMPILE PARY COF THE LOG
INFORMATION,
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= JAR =
7 IDLE TIME
8 LENGTH QF EACH ROW QF THE CQDE FILE.
9 (1g811%) IF NEQ O THEN ESP DISK ADDRESS FOR CHAIN,
(33115) NUMBER OF ROUWS
10=29 DISK AppRESS FOR EAcH ROW OF THE CODE FILE.

THE CODE FOR A GIVEN PROGRAM MAY BE LOCATED BY USING THE JAR ENTRIES
BEGINNING AT JAR[103)e THE SEGMENT DICTIONARY FQR ANY GIVEN NORMAL
STATE PROGRAM CONTAINS A DISK ADDRESS IN THE (33:115) FIELD WHICH IS
THE ADDRESS (OF THAT SEGMENT» RELATIVE (BY DISK SEGMENT) TQ THE JAR
(10) ENTRY, IF  ANY GIVEN RELATIVE ADDRESS EXCEEDS THE JARLS]
LENGTHs THEN THE NEXT ROW (JARC111» JAR(12)s ETCe) IS AUTOMATICALLY
CHOSEN FOR THE LOCATION OF THE CODE ON DISKe THE FOLLOWING FORMULA
MAY BE USED TG LOCATE A GIVEN SEGMENT OF CODE ON DISK FOR A GIVEN

PROGRAM?

ASSUME RD sTHE RE|LATIVE OISk ADDRESS FROM SEGMENT DICTIONARY
ENTRY [33815) FIELD,

DIsSK SEGMENT ADCRESS z(JARIPIMIX»(RD DIV JARIPIMIX»81) +101) ¢
(RO MOD JARCPIMIX»81)

MIX INDEXES WHICH ARE INACTIVE ARE INDICATED BY A ZERO ENTRY IN
JARROWIMIX], ‘
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JOB INITIATION

CONTROL CARD PRQCEDURES

PROGRAM SCHMEDULING INFORMATIONs SUCH AS INSTRUCTIONS TG COMPILE A
PROGRAM OR TO EXECUTE A LIBRARY PROGRAM, AND PROGRAM PARAMETER
INFORMATION, SUCK AS PRIORITY SPECIFICATIONS» 1S PRQOVIDED TO THE MCP
THRQUGH USE OF CCONTROL CARDS AND PROGRAM PARAMETER CARDS, THE CARDS
ARE MARKED WITH AN INVALID CHARACTER IN COLUMN 1 AND SPECIFY THEIR
FUNCTION IN WORD DESCRIPTIQONS IN A FREE FIELD FORMAT. WHEN CONTRUL
INFORMATION Is READ FROM MEDIA OTHER THAN CARDS», THE MEANS OF
IDENTIFICATION IS DIFFERENT» BUT HANDLING PRQCEDURES ARE SIMI[AR.
WHEN THE CONTROLCARD PROCEDURES ARE CA_LED, THE CONTROLCARD
PROCEDURE ANALY2E THE CONTROL INFORMATION AND MAKES APPROPRIATE
ENTRIES IN A "SCHEDULE SHEET"™. THE CONTROLCARD PRQCEDURES THEN
REQUEST THAT THE SELECTION PROCEDURE BE CALLED.

SELECTION PROCEDURE

THE SELECTIBN PROCEDURE SELECTS A PROGRAM, IF ONE Is AVAILABLE, FROM
THE SCHEDULE SHWEET ON A PRIQRITY BASIS, ASSIGNS IT A MIX INDEXs AND
SETS UP CONDITIONS NECESSARY FOR THE PROGRAM TO BE INITIATED.,

ALL PROGRAmMS TO BE EXECUTED MUST BE ON THE DIsk AS LIBRAKY PROGRAMS
AND» THEREFOREs, HAVE ENTRIES IN THE DISK DIRECTORYs IF A PROGRAM
FROM A LIBRARY TAPE IS TO BE RUNs IT MAY BE LQADED 710 THE DISK
THROUGH USE OF A CONTROL CARD. THE COMPILERS AUTOMATICALLY PLACE
PROGRAMS ON DISKk AS LIBRARY PROGRAMS; HOWEVER, FOR GUMPILE=AND=GQ
RUNS» THE PROGRAMS ARE AUTOMATICALLY REMOVED WHEN THEY ARE SET UP 10
BE INITIATED. SELECTION READS THE FI(E HEADER FOR THE FILE OF THE
PROGRAM TO BE INITIATEDs CONTAINED IN THE FILE HEADER FOR A PROGRAM
FILE 1S THE DISK ADDRESS OF THE ZERC SEGMENT OF THE FILE.

THE ZERO SEGMENT OF A PROGRAM FILE IS A SPECIAL SgGMENT CONTAINING
SUCH INFORMATIBN AS THE LOCATION WITHIN THE PROGRAM FILE OF THE
PROGRAM=S PRT AND SEGMENT DICTIONARY AND THE SIZE OF EACH» AND THE
PROGRAM SEBMENT TQ BE EXECUTEDes THE SEGMENT DICTIONARY IS A TABLE
WHICH CONTAINS THE RELATIVE DOISK ADDRESS AND THE SIZE OF EACH
PROGRAM SEGMENT IN THE PROGRAMe, SEGMENTS ARE ASSIGNED NUMBERS BY
THE COMPILERS POR REFERENCE PURPOSES.

THE SELECTION PROCEDURE READS THE ZERQ SEGMENT INTO COREs EXAMINES
THE INFORMATIONs AND THEN RESERVES AREAS IN CORE FOR THE PRT AND
STACK AND THE SEGMENT DICTIQNARY ACCORDING TO THEIR SPECIFIED SIZES.
THESE AREAS ARE MARKED NON=OVERLAYABLEs THEN THE PRT AND SEGMENT
DICTIONARY ARE READ INTQ THEIR CURE AREAS» AND THE ADDKRESS OF THE
SEGMENT DICTIONARY IS PLACED IN A RESERVED PRTY CELLe FROM THE
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SEGMENT DICTIONARY, SELECTION DETERMINES THE OISK ADDRESS AND SIZE
oF THE FIRST PRQGRAM SEGMENT AND IT IS READ INTQ CQRE. THE PRQGRAM
CAN BE INITIATED AFTER THE PERFURMANCE OF THESE OPERATIONS AND OTHER
NECESSARY FIX=UP OPERATIONS THAT MAY BE SPECIFIED IN CONTRUL
INFORMATION,

To CAUSE A PROGRAM T0 BE INITIATED, THE SELECTION PROCEDURL
CONSTRUGCTS AN INTERRUPT CONTROL WORD AND AN INTERRUPT RETURN CONTROL
WORD AND PLACES THEM IN THE PROGRAM=S CORE STACK AREA, THE REGISTER
SETTINGS IN THESE WORDS ARE GIVEN SUCH VALUES THRAT IN APPEARANCE
THEY INDICATE THAT THE PROGRAM WAS INTERRUPTED JUST BEFQRE EXECUTING
1TS FIRST SYLLABLEes SELECTION ALSO PLACES AN APPROPRIATE INITIATE
CONTROL WORD IN THE PROGRAM=S PRT AND SETS UP MgP TABLES SO THAT
THEY CONTAIN ALL NEEDED INFORMATION, INCLUDING THE ADDRESS OF THE
PROGRAM=S PRT, SELECTION THEN REQUESTS THAT THE RUN PROCEDURE BEg
CALLED AND PROVIDES THE PROGRAM«S MIx INDEX AS A PARAMETER TO RUN,

PROCEDURE

THE RUN PROCEDURE SETS UP CERTAIN VARIABLES AS NEEDED TO INITIATE A
GIVEN PROGRAMe SPECIFICALLY» ONE VARIABLE ASSIGNED THE VALUE OF THE
MIX INDEX WHICK WAS PASSED TO RUN AS A PARAMETER. RUN THEN
TRANSFERS CENTROL TO THE INITIATE ROUTINE,

INDEX

PROGRAMS THAT ARE SELECTED FROM THE SCHEDULE SHEET AND PUT IN
PROCESS ARE CONSIDERED To BE IN THE MIXe EVERY PROGRAM IN THE MIX
HAS BEEN ASSIGNED A MIX INDEXe A PROGRAM™S MIX INDEX IS ACTUALLY AN
INDEX INTO A MCP TABLE CALLED THE PRT ARRAYs THE PRT ARRAY CONTAINS
A DESCRIPTOR FOR EVERY PROGRAM IN THE MIX, THE DESCRIPTOR FOR A
GIVEN PROGRAM ADDRESSES THE BASE OF THE PROGRAM=S PRTe THE
DESCRIPTOR FOR A PARTICULAR PROGRAM IS IN THE PRT ARRAY LOCATION
CORRESPONDING Tg THAT PROGRAM=S MIX INDEXe THROUGH USE OF THE PRT
ARRAY AND TWE MIX INDEXES» THE MCP CAN LOCATE THE PRT OF ANY PROGRAM

IN THE MIX,

INITIATE ROUTINE

CONTROL IS TRANSFERED TO THE INITIATE PORTION OF THE SELECTION FUR
THE PURPOSE OF INITIATING THE PRQOGRAM WHOSE MIX INDEX IS SPECIFIED
gY PiIMIX, TO INITIATE THE PROGRAMs INITIATE OBTAINS THE INITIATE
CONTROL WORD FRQOM THE PROGRAM=S PRT WHICH IS LOCATED THROUGH USE OF
THE PRT ARRAY ANC PiMIXx, BEFORE INITIATING THE PROGRAM ON PROCESSOR
1, HOWEVER, A CHECK IS MADE TQ SEE IF IT COULD BE INITIATED ON
PROCESSOR 24 IF PROCESSOR 2 1S AVAILABLE AND NOT BUSYs A VARIABLE
CALLED P2MIX IS GIVEN THE VALUE OF PIMIX ANDP THE PROGRAM IS
INITIATED ON PRCCESSOR 23 OTHERWISE», THE PRQGRAM IS INITIATED ON
PROCESSOR 1,

P1MIx AND P2MIX
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AFTER THE MCP GIVES CONTROL TO A NORMAL STATE PROGRAM, CONTROL WILL
NOT RETURN T8 THE MCP UNTIL THE PROGRAM IS INTERRUPTED, WHEN A
NORMAL STATE PROGRAM IS INTERRUPTEDs ALL INTERRUPT INFORMATION IS

STORED IN THE PRQGRAM=S STACK AND PRT» AND RR AND RS ARE SET 710
CONTRQOL STATE AREAS, THE MCP MUST» HQOWEVER»s HAVE SOME LINK BACK TQ

THE PROGRAM THAT WAS PROCESSING, PiMIx PROVIDES THIS LINK FOR
PROCESSOR 1 AND P2MIX FOR PROCESSOR 2, BEFORE A PROGRAM IS
INITIATED ON PRQCESSOR 1, PIMIX IS GIVEN THE VALUE OF THE MIX INDEX
OF THE PROGRAMJ LIKEWISE» FOR PROCESSOR 2 ANp P2MIX. CONSEQUENTLY,
WHEN AN INTERRUPT OCCURS, THE MCP KNOWS THE MIx INDEX OF THE PROGRAM
INTERRUPTED ON PROCESSOR 2 AND/OR PROCESSOR 1,
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JOBNUM

POINTER TO THE _AST ENTRY IN THE BEDe THE NUMBER OF ENTRIES IN THE
BED IS EQUAL TO (JOBNUM DIV 2) +1),

JUNK

TEMPORARY STQORAGE
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KEYBDARD INPUT MESSAGES

THE

THE

THE

AU MESSAGE

-—-m WMV wSeOe

THE AU MESSAGE A_LOWS THE GOPERATOR TO DETERMINE THE AMOUNT OF
AuxILIARY MEMORY 1IN (SE BY A SNGLE PROGRAM OR FOR ALL PROGRAMS IN
THE MIXe THE AU MESSAGE HAS THE FOLLOWING FURMATS!

<MIX INDEX>AU
AV

AX MESSAGE

THE AX MESSAGE ALLOWS THE CONSOLE OPERATOR TO COMMUNICATE WITH THE
0BJECT PROGRAM THRQUGH THE SPQ IN RESPONSE TU AN ACCEPT MESSAGE.

ALL CHARACTERS FOLLOWING THE AX INCLUDING BLANKS wlILL BE AVAILABLE
TG THE OBJYECT PROGRAMs A  GROUP MARK IS INSERTED AFTER THE LAST
CHARACTER ENTEREC.,

THE AX MESSAGE HAS THE FOLLOWING FORMAT:
<MIX INDEX> AX<MESSAGE DATA>

BK MESSAGE

PERFORMS THE EQUIVALENT OF THE BREAK KEY FUNCTICON FOR A SPO CONSOLE
OR THE SPO AND HAS THE FOLLOWING FORMATSS

<MIX INDEX>BK
BK

THE BS MESSAGE

Wy e e moee

SETS THE STATION INDICATED BY <TU>/<BUFF> AS A SPO CONSOLE, (SEE
DESCRIPTION OF SPQ CONSOLESe? THE BS MESSAGE MAS THE FOLLOWING
FORMAT¢

BS <Tu>»/<BUFF>

THE BS SPQ MESSAGE

CAUSES SPO OUTPUT TO BE PRINTEU ON THE SPC. THE BS SPU MESSAGE HAS
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THE FOLLOWING FGRMAT!
BS SPC

THE CC MESSAGE == ?MESSAGE

THE CC MESSAGE ALLQWS THE SYSTEM QPERATQR Tg SUPPLY CONTRQL
INFORMATION 7O THE MCP VIA THE CONSOLE TYPEWRITER, THE INFORMATION
FOLLOWING THE LETTERS ¢ IN THE CC MESSAGE ARE RECOGNIZED IN THE
SAME FASHION AS THE INFORMATION FOLLOWING THE CHARACTER ™2™ ON
CONTROL CARDS AND PROGRAM=PARAMETER CARDS.

THE CHARACTER 7 CAN BE USED IN LIEU QF THE CHARACTERS CC IN THE CC
MESSAGE» IF DESIRED.

WHEN A CC MESSAGE IS ENTERED AND THE ENO OF INPUT SWITCH IS PRESSED»
THE TYPEWRITER WILL BECOME READY AGAIN UNLESS THE CC MESSAGE
CONTAINED END CARD INFORMATION, CONSEQUENTLY» THE LAST CC MESSAGE
MUST ALWAYS BE AN END CARD MESSAGE.,

THE TERM <CONTRCL INFORMATION> USED BELOUw IS DEFINED AS ANY
INFORMATION DEFINED VALID FOR ySE ON CONTROL CARDS OR PROGRAM=
PARAMETER CARDS,

THE CC MESSAGE MAY HAVE EITHER (F THE TWO FOLLOWING FORMATS?S

CC <CONTROL INFORMATION>
?<CONTROL INFORMATION>

THE €D MESSAGE

THE CD MESSAGE CAUSES THE MCP TO TYPE THE NAME AND FIRST CARD IMAGE
OF EACH PSEUDO CARD DECK THAT WAS PLACED ON THE DISk BY THE LDCNTRL/
DISK PROGRAM, IF TMERE ARE NO PSEUDQ CARD DECKS ON THE DISKk», THE
FOLLOWING WILL BE TYPED!

NO DECKS ON DISK
THE CD MESSAGE HAS THE FOLLOWING FORMAT:
co
THE CE MESSAGE

P m me Sseseew

THE CE MESSAGE STARTS CANDE ON THE TIME SHARING SYSTEM AND HAS THE
FOLLOWING FORMAT:

CE
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THE CI MESSAGE

THE CI MESSAGE ALLOWS THE QPERATOR TO CHANGE INTRINSICS FILES IF THt
SPECIFIED FPILE IS PRESENT ON DISKe IF THE FILE IS PRESENT» THE MCP
ENTERS THE NAME OF THE NEW FILE IN DISK SEGMENT ZERO. THE MCP WILL
WAIT WUNTIL THE ONLY JOBS BEING PROCESSED ARE LDCNTRL/DISK AND
PRNPBT/DISK (OR THE MIX IS NULL)» AND THEN PERFORM THE CHANGE,

THE CI MESSAGE HAS THE FOLLOWING FORMATS
CI <MULTI FILE ID>/<FILE 1D>
THE CL MESSAGE

mPym wmw Seowmees

THE CL MESSAGE IS USED TO CLEAR A SPECIFIC UNIT OF ANY JOB THAT IS
USING IT, AND ALSC DS~ES THAT J0UBs THE CL MESSAGE WAS THE FOLLOWING
FORMAT

CL<UNIT MNEMONIC>
THE CM MESSAGE

THE CM MESSAGE IS USED TO DESIGNATE A NEW MCP FILE TO BE USED

FOLLOWING A HALT/LOADe IF THE FILE Is PRESENT», AN ENTRY IS MADE IN
pISK SEGMENT ZgRC OF THE FILE NAME ANp STARTING pISK ApDDRESS OF THE

FILEe THE MESSAGE HAS THE FORMAT!
CM<MULTI FILE ID>/<FILE 10>
THE CT MESSAGE

THE CT MESSAGE IS USED TO CHANGE THE TIME LIMITS FOR A 0B, FUR
EITHER I/0 OR PRQCESSOR TIME LIMITS» IF THE INPUT IS A NON=ZERG
INTEGER, THEN THE TIME LIMIT WILL BE CHANGED TO THESE NEW VALUES,
THE CT MESSAGE HAS THE FOLLOWING FORMAT:

<MIX INDEX> CT <PROCESSOR PART> <]/0 PART>

THE CU MESSAGE

THE CU MESSAGE ALLOWS THE CUNSOLE OPERATUR TO DETERMINE THE CORE
USAGE FOR A SINGLE PROGRAM OR ALL PROGRAMS IN THE MIx. THE CU
MESSAGE HAS THE FCLLOWING FORMATS!

<MIX INDEX> Cu
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cu
THE DS MESSAGE

THE DS MESSAGE ALLOWS THg SYSTEM OPERATOR TO CAUSE A PROGRAM TO Bg
TERMINATED.

THERE ARE TWQO FORMS OF THE DS MESSAGE. ONE FORM OF THE MESSAGE
REQUIRES THAT TME PROGRAM T0O BE TERMINATED BE IDENTIFIED THROUGH USE
oF A "<MIX INDEX> DS"; THE OTHER MESSAGE REQUIRES THAT THE PRQGRAM
BE IDENTIFIED THROUGH USE OF A "DS <PRQGRAM SPECIFIER>",

IF MORE THAN ONE PROGRAM IN A MIX HAVE THE SAME <PRUGRAM NAME> AND A
MESSAGE USING Ao <PROGRAM SPECIFIER> IS ENTEREps THE MCP WILL
ARBITRARILY TERMINATE THE PROGRAM == WITH THE NAME SPECIFIED == THAT
HAS THE LOWEST <MIX INDEX>, CONSEQUENTLY» IF A SITUAT]ION SUCH AS
NOTED SHOULD ©BCCUR, THE DS MESSAGE WHICH IDENTIFIES THE PROGRAM
THROUGH USE OF TKHE "<MIx INDEX> DS" SHOULD BE USED.

THE DS MESSAGE MAY HAVE EITHER OF THE TWO FOLLOWING FORMATS!

<MIX INDEX> DS
DS <PROGRAM SPECIFIER>

THE DT MESSAGE

THE DT MESSAGE AL OWS THE SYSTEM QPERATQOR T(g CHANGE THE VALUE OF THE
CURRENT DATE WORD ySED BY THE MCPe THE DT MESSAGE REQUIRES THE USE
OF THREE <INTEGER>Ss THE FIRST TWO OF WHICK MUST Bg FOLLUWED BY THE
CHARACTER /e THE FIRST <INTEGER> 1S RECOGNIZED AS THE NUMBER OF THE
MONTH OF THE YEAR» THE SECOND <INTEGER> 1S REcOGNIZED AS THE DAY UF
THE MONTH, AND THE THIRD <INTEGER> IS RECOGNIZED AS THE [ AST Tw(
<DIGIT>S OF THE YEAR,

THE DT MESSAGE HAS THE FOLLOWING FORMAT
DT <INTEGER> / <INTEGER> / <INTEGER>

THE ED MESSAGE

THE ED MESSAGE CAN Bp USED TO gLIMINATE A PSEUDU CARD DECK WHICH 1S
CONTAINED 1IN A PSEUDQ CARD READER IF THE READER 1S NOT IN USE, THE
ED MESSAGE HAS THE FOLLOWING FORMATGH

ED <DECK MNEMONIC>

THE E£S MESSAGE
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THIS MESSAGE TERMINATES A PRUGRAM WHICH IS STILL IN THE SCHEDULL.
THE ES MESSAGE WILL CAUSE THE PROGRAM TO Bt LOADED INTO THE MIX AND
DS TO BE RERFQRMED BEFORE ANY OF ITS STATEMENTS ARE EXECUTED. THE
MESSAGE HAS THE FOLLOWING FORMATS1

<SCHEBULE INDEX> ES
ES <J0B SPECIFIER>

THE EX MESSAGE

THE EX MESSAGE TYPES OUT ALL EXPIRED DISK FILE NAMES, THE EX
MESSAGE FORMATS ARE AS FOLLOWSt

EX <MFID>/s=

EX =/<FID>

EX =/=%

EX <MFID>/<F1D>

THE FM MESSAGE

THE FM MESSAGE MUST BE ENTERED IN RESPONSE TQ A # FM RGD MESSAGE.
THE <MIX INDEX> IN THE MESSAGE MUST AGREE WITH THE <MIX INDEX> IN
THE # FM RQD MESSAGE» AND THE <UNIT MNEMONIC> MUST DESIGNATE THe
UNIT TO BE USED FOR THE SUBJECT FILEse THE FM MESSAGE HAS THE
FOLLUNING FORMATS

<MIX INDEX> FM <UNIT MNEMUNIC>

THE FR MESSAGE

- - X X X X ¥ X'

THE FR MESSAGE ALLQOWS THE SYSTEM OPERATOR TU SPECIFY THAT THE INPUT
REEL» THE READING OF WHICH WAS JUST COMPLETEU, wWAS THE FINAL REEL OF
AN UNLABELED FILEe THE FR MESSAGE HWAS THE FULLOWING FORMATH

<MIX INDEX> FR
THE HD MESSAGE

;|ae® e WwPoowew

THE HD MESSAGE ALLOWS THE QPERATOR TO INTERRUGATE THE STATUS QF DISK,
IN RESPONSE TO THE HD MESSAGE, THE MCP wILL PRINT THE FOLLOWING?H

DKA/B EU <INTEGER> Sy <INTEGERsINTEGER> ARE READY
THE FORMAT OF THE HpD MESSAGE IS AS FOLLOWS?

HD
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THE IL MESSAGE

THE

THE 1L MESSAGE IS USED IN RESPONSE To A NO"FILE MESSAGE AND ALLOWS
THE SYSTEM OPERATOR TO DESIGNATE THE UNIT ON WHICH A PARTICULAR
INPUT FILE IS LOCATEDe THE UNIT DESIGNATED IN THE IL MESSAGE MAY
DENOTE THE LOCATION OF A NON=STANDARD FILE (A FILE WITH NO STANDARD
5500 LABEL) OR A STANDARD FILE (A LABELED FILE)s IN EITHER CaSE»
THE FILE ON THE yUNIT DESIGNATED IN THE IL MESSAGE WILL BE ASSUMED TO
BE THE FILE REQUIRED IN THE RELATED NO=FILE MESSAGE, THE IL MESSAGE
MUST HAVE THE FQLLOWING FORMAT!

<MIX INDEX> I <UNIT MNEMUNIC?>

IN MESSAGE

. MO eseewe

THE IN MESSAGE ALLOWS THE SYSTEM OPERATOR TO INSERT AN <UNSIGNEQ
INTEGER> IRTO THWHE PRQGRAM REFERENCE TAPE (PRT) OF THE PROGRAM
SPECIFIED 8Y THE <MIx INDEX> AT THE RELATIVE LOCATION SPECIFIED BY
THE OCTAL <INDEX> UNLESs THE SPECIFIED PRT CELL CONTAINS A
DESCRIPTOR» OR THE <INDEX> IS LESS THAN 25 <QCTAL> @R QUT OF THE PRT
BOUNDe THE IN MESSAGE HAS THE FOLLOWING FORMAT:

<MIX INDEX> IN <PRT INDEX> = <UNSIGNEU INTEGER>

THE LD MESSAGE

"Ny e Cewsees

THE LD MESSAGE CAyusEs THE _DCNTRL/DIsKk PROGKAM TO BE CALLED QUT FOUR
EXECUTION THE | DCNTRL/DISKk PRQGRAM THEN SEARCHES FQOR A TAPE UK
CARD FILE WITH THE <MULTIPLE FILE IDENTIFICATION® CONTROL AND THE
<FILE IDENTIFICATION> DECK

THEN2» IF THE WMESSAGE ENTERED WAS LD DKe THE FILE CONTROL/DECK IS
PLACED ON DISK IN SUCH A FASHION THAT THE MCP CAN READ THE FILE AS A

PSEUDDO CARP DECKe IF THE MESSAGE ENTERED WAS Lp MT» THE FILE
CONTROL/DECK IS PLACED ON A MAGNETIC TAPE,

THE (D MESSAGE MAY HAVE EITHER OF THE FOLLOWING FORMATS?

LD DK
LD MT

THE LN MESSAGE

BTy am Cnmeeew

THE LN MESSAGE CAUSES THE CONTENTS OF THE CURRENT SYSTEM/LOG TU BE
COPIED To A NEW FILE ON DISK AND REINITIALIZES THE SYSTEM/L0G, UR
CAUSES ALL DISK FILES TO BE LUGGED QUT IF THE DISKLOG MCP COMPILE=~
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TIME OPTION IS SET, THE LN MESSAGE HAS THE FOLLOWING FORMATS!

LN
LN DK

THE LR MESSAGE

THE LR MESSAGE WILL CAUSE AN EXISTING "REMOTE/LOG"™ FILE TO BE GIVEN
THE NEW NAME "<MONTH><DAY><SERIAL>/REMLOG"e FOLLOWING CREATION OF
THE NEW "REMOTE/LCG"™ FILE» THE REMOTE/LQOG IS INITIALIZED TU AN EMPTY
CONDITIONe THE LR MESSAGE HAS THE FOLLOWING FORMAT:

LR

THE MX MESSAGE

THE

- mwn

THE

THE MX MESSAGE ALLOWS THE SYSTEM OPERATOR TO REQUEST THAT THE MCP
TYPE A LIST OF <PROGRAM SPECIFIER>S DENOTING THE PROGRAMS IN THE
MIX3 THE PRIQRITY AND <MIX INDEX> FOR EACH PROGRAM 1S ALSC LISTED,
SPECIFICALLY» EACH ITEM IN THE LIST TYPED BY THE MCP IN RESPONSE 10

THE MX MESSAGE HWAS THE FOLLOWING FORMATS
<PRIQRITY» 1 <PROGRAM SPECIFIER> = <MIX INDEX>
IF THERE IS NOTMING IN THE MIXs THE FOLLOWING MESSAGE WILL BE TYPED

NULL MIX
THE MX MESSAGE MUST HAVE THE FOLLOWING FORMAT3H

MX

MC MESSAGE

mwm wW%oemewn

THE MC MESSAGE ALLOWS TO OPERATOR TO MARK A DISK FILE AS A SPECIAL
COMPILER, THE MESSAGE WILL CAUSE THE FILE NAMES TO BE CHANGED TU
"<MFID>/DISK"™ AND [831) OF WORD 4 OF THE PRUGRAM=S DISK FILE HEADER
WILL BE SET INDICATING A COMPILERe THE MC MESSAGE HWAS THE FOLLOUWING

FORMAT?
MC <MFID>/<Flp>
MR MESSAGE

THE MR MESSAGE ALLOWS THE UPERATOR TO CREATE A FILE LABELED
"RESERVE/ DISK"™ WHICH CONTAINS 2000 SEGMENTS, THE FILE WILL BE
AUTOMATICALLY REMOVED WHEN A "NQ USER DISK"™ CONDITIUN QCCURS AND
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ACTS AS A BUFFER TO BOTH NOTIFY THE QOPERATOR THAT FILES NEED 7O Bt
UNLOADED AND A__OW THE QPERATOR MORE TIME TU ACCOMPLISH THE UN_GAD,
THE FORMAT QF TWE MR MESSAGE IS AS FOLLOWS:

MR

THE 0C MESSAGE

THE 0C MESSAGE ALLOWS THE OPERATOR TO PLACE A COMMENT INTO THE
SYSTEM LOGs THE MESSAGE IS RESTRICTED TO A MAXIMUM SIZE OF
550 CHARACTERS AND HAS THE FOLLOWING FORMAT3

0C <MESSAGE>
THE OF MESSAGE

LA 2 BN X B X L L X X 2 J

THE OF MESSAGE ALLOWS THE SYSTEM OPERATQR TQ SPECIFY THAT A FILE
REQUESTED FOR A COBOL PROGRAM WAS OPTIONAL», SO THAT THE SPECIFIED
PROGRAM CAN PRGCEED WITHQUT ITe THE QF MESSAGE HAS THE FOLLOWING
FORMATS

<MIX INDEX> OF
THE OK MESSAGE

SNy em ST oenw

THE 0K MESSAGE CAUSES THE MCP TO RESUME PROCESSING OF A PROGRAM
WHICH HAS BEEN TEMPORARILY SUSPENDED BECAUSE oF THE CONDITION
DESIGNATED BY THE # DUP _IBRARY MESSAGE, THE NO USER DISK MESSAGE,
THE NO FILE @N OISks THE # OPRTR ST=ED MESSAGE» OR THE # Fm RQOD

MESSAGE .
THE OK MESSAGE HAS THE FOLLOWING FORMAT:
<MIX INDEX> OK

THE 0L MESSAGE

THE OL MESSAGE ALLOWS THE SYSTEM OPERATOR TO REQUEST THAT THE MCF
TYPE INFORMATIgnN PERTAINING TO LABELS QF FILES ON I1/0 UNITS,

THE OL MESSAGE HAS MANY FORMATS, ONE FORMAT SPECIFIES THAT A
SPECIFIC <yUNIT MNEMONIC> MAY BE ENTEREDy THE OTHER FORMATS REQUIRE
TWO=LETTER CODES WRWICH SPECIFY A TYPg OF I/0 UNITe THE CODES AND
THE 1/0 UNITS THEY REPRESENT ARE AS FOLLOWS:

CODE 170 UNIT

- s - e L B X )

co FSEUDO CARD READER
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CP CARD PUNCH

CR CARD READER

LP LINE PRINTER

RY MAGNETIC TAPE

PP PAPER TAPE PUNCH
PR PAPER TAPE READER

IF AN OL MESSAGE SPECIFYING A SPECIFIC <UNIT MNEMONIC> IS ENTERED,
THE RESPONSE MESSAGE WILL HAVE ONE OF THE FOLLOWING FORMATS,
WHICHEVER IS RELEVANT,

<UNIT MNEMONIC> IN USE BY <PROGRAM SPECIFIER> ¢ <MULTIPLE

FILE IDENTIFICATION> <FILE
IDENTIFICATION> <RDC>

<UNIT MNEMONIC> LABELED <MULTIPLE FILE IDENTIFICATION>
«FILE IDENTIFICATION> <RODC>

<UNIT MNEMCNIC> NQT READY
SUNIT MNEMCONIC> SCRATCH
<UNIT MNEMONIC> UNLABELED

IFr AN OL MgSSAGE SPECIFYING A TYPEg OF I/0 UNIT IS gNTERED» AND IF A
UNIT OF THE SPECIFIED TyYyPE IS IN USE AND/UR LABELED, THE RESPONSE
MESSAGE WwILL HAVE ONE OF THE FOLLOWING FORMATS, WHICHEVER 13§
RELEVANT,

<UNIT MNEMCNIC> IN USE BY <PRQGRAM SPECIFIER> ¥ <MULTIPLE
FILE IDENTIFICATION> <FILE IDENTIFICATION> <RDC>

<UNIT MNEMONIC> LABELED <MULTIPLE FILE IDENTIFICATION>
<FILE IDENTJFICATION> <RDC>

<UNIT MNEMONIC> UNLABELED

IF AN OL MESSAGE SPECIFYING A TYPE OF I/0 UNIT IS ENTERED» AND NU
UNIT OF THAT TYPE IS IN USE AND/OR LABELED» THE FOLLUWING MESSAGE
WiLL BE TYPEgD?

NULL <UNIT MNEMONIC> TABLE
THE OL MESSAGE MAY HAVE ONE OF THE FOLLOWING FORMATSS

OL <UNIT MNEMONIC>
oL CD
oL CP
oL CR
Ok LP
oL MY
oL PP
oL PR
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THE OT MESSAGE

THE OT MESSAGE ALLOWS THE SYSTEM OPERATOR TO REQUEST THE MCP TO TYPE
QUT THE VALUE OF A CELL IN A PROGRAM=S PROGRAM REFERENCE TABLE (PRT),
THE PROGRAM IS SPECIFIED 8Y THE <MIX INDEX> ANp THE CELL BY THE
0CTAL <INDEX>s THE MCP MESSAGE TYPED WILL HAVE THE FOLLOWING
FORMAT?!

<J0B SPECIFIER> 1 R+ <INDEX> & <PRYT DATA>

THE VALUE OF <PRT DATA> wlLL BE EXPRESSED AS AN OCTAL NUMBER FOR A
DESCRIPTOR» QR AN INTEGER gF UP Tg EIGHT DIGITS FQR AN QPERAND.

THE OT MESSAGE HAS THE FOLLOWING FORMATS
<MIX INDEX> OT <PRT INDEX?

THE QU MESSAGE

THE QU MESSAGE A OWS THE SYSTEM OPERATOR TO DESIGNATE THE QUTPUT
MEDIA OPTION FQR A LINE PRINTER FILE IF A s P RGD, A & LP PBT MY
RQD» OR A % PgT MT ROD MESSAGE HAS BEEN TYPED WHIcH REFERENCES THg
JOB THAT USES THE FILE.

THE Ou LP FORM (QF (HIS MESSAGE SPECIFIES 7THAT THE SUBJECT LINE
PRINTER FILE MUST BE PRODUCED AS OUTPUT ON A LINE PRINTER,

THE OU MT FORM OoF THIS MESSAGE SPECIFIES THAT THE SUBJECT LINE
PRINTER FILE MUST BE PRODUCED AS OUTPUT ON A PRINTER BACKUP TAPE.

THE OU DK FORM OF THIS MESSAGE SPECIFIES THAT THE SUBJECT LINE
PRINTER FILE MUST BE PRQDUCED AS QUTPUT ON PRINTER BACKUP DISKe

THE OU FORM OF THIS MESSAGE SPECIFIES THAT THE SUBJYECT LINE PRINTER
FILE MAY BE PRODUCED AS OUTPUT EITHER ON A LINE PRINTER QR A PRINTER
BACKUP TAPEs« THE QU MESSAGE MAY HAVE ANY QF THE FOLLOWING FORMATSS

<MIX INDEX> 0Oy LP
<MIX INDEX> 0Oy MT
<MIX INDEX> Oy

<MIX INDEx> Oy DK

THE PB MESSAGE

THE PB MESSAGE ALLOWS THE SYSTEM QPERATOR TO SPECIFY THAT A PRINTER
OR PUNCH BACKUP FILE ON A PARTICULAR WUNIT IS TO BE PRINTED UR
PUNCHEDs IF A SPECIFIED TAPE IS NOT A PRINTER OR PyUNCH BACKUP TAPE,
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THE FOLLOWING MESSAGE WILL BE TYPED#

NOT PRINT/PUNCH BACKUP TAPE

THE TERM <PBD NUMBER> MAY BE UP TO FOUR DIGITS AND IS THE NNNN PART
OF THE PBD FILE NAMg, THE PB MESSAGE HAS THE FOLLOWING FORMATSS

PB <UNIT MNEMQONIC>
PB <PBD NUMBER>

THE PD MESSAGE

"Ny me SPETaEmeew

THE PD MESSAGE ALLOWS THE SYSTEM QPERATOR TO REQUEST THAT THE MCP
TYPE INFORMATION PERTAINING TO WHAT FILES ARE LISTED IN THE DISK
DIRECTORY., THE FQRMATS gF THE PD MESSAGE ARE SHOWN BELOW. THE
ACTION CAuUSED BY THE PD MESSAGE OEPENDS UPON THE FORMAT OF THE
MESSAGE SPECIFICALLY» THE ACTIONS CAUSED BY THE PD MESSAGE ARE AS

FOLLOWS,
IF A MESSAGE OF THE FORM
PD =/=

1S ENTERED, A L 1ST CONTAINING A <FILE SPECIFIER> FOR EACH FILE IN
THE DISK DIRECTORY IS TYPED,

IF A MESSAGE OF THE FORM
PO <FILE SPECIFIER>
1S ENTERED AND THE FILE DESIGNATED IN THE MESSAGE IS IN THE DISK
DIRECTORY, THE <FILE SPECIFIER> FOR THE FILE WILL BE TYPED. IF THE
FILE DESIGNATED 1IN THE MESSAGE IS NOT IN THE DISK DIRECTORYs THE
MESSAGE
NULL PD <FILE SPECIFIER>
WILL BE TYPED,
IF A MESSAGE OF THE FORM

= / <FILE IDENTIFICATION>
= / <PROGRAM IDENTIFICATIUN SUFFIX>

1S ENTERED» A LIST OF ALL FILES IN THE CISK DIRECTORY WHICH HAVE The
DESIGNATED «<FILE IDENTIFICATION> OR <PROGRAM IDENTIFICATIUN SUFFIX>»
IF ANY» WILL BE TYPEDs. IF NO SUCH FILES ARE IN THE DISK DJRECTORY.,
A MESSAGE OF THE FORM

NULL PD <FILE IDENTIFICATION PREFIX>/=s



PAGE 210
= KEYBOARD INPUT MESSAGES =

NULL PD <FILE IDENTIFICATION PREFIX>
NULL PD <PRCGRAM IDENTIFICATION>/=
NULL PD <PROGRAM IDENTIFICATION

WILL BE TYPED,
IF A MESSAGE OF THE FORM
PD<MFID>/4FID> DATE

IS ENTERED, AND THE FILE IS PRESENT, THE CREATION DATE OF THAT FILE
WILL BE TYPED»s I.,E. <MFID>/<FID> CREATEDS MM/DD/YY,

IF A MESSAGE OF THE FORM
PO<MFID>/<FID> LAST

1s ENTERED», AND THE FILE IS PRESENT, THE LAST DATE THAT FILE WAS
ACCESSED WILL BE TYPED» lege <MFID>/<FIp> ACCESSED3? MM/DD/YY,

IF A MESSAGE OF THE FORM

PD<MF1ID>/<F1ID> RECS

Is ENTERED, AND THE FILE Is PRESENT, THE NUMBER OUF RECORDS I7
CONTAINS WILL BE TYPED» Iege <SMFID>/<FID> RECORDSS NN

IF A MESSAGE OF THE FORM
PO<MFID>/<FID> SIZE

1s ENTEREDs AND THE FILE Is PRESENT» THE NUMBER OF SEGMENTS THE FILE
CONTAINS WILL BE TYPED» I,Ee <MFID>/<FID> SEGMENTS® NNe IN TOTAL»
THE PD MESSAGE MAY HAVE ANy ONE OF THE FOLLOWING FORMATS}

PD =/=

PD «<FILE SPECIFIER>

PD =/<FILE IDENTIFICATION?

PD m/<PROGRAM IDENTIFICATION SUFFIX>
PD <FILE IDENTIFICATION PREFIX>/=
PD <FILE IDENTIFICATION PREFIX>
PD <PROGRAM IDENTIFICATION>/=

PD <PROGRAM IDENTIFICATION>

PD <MFID>/<FID> DATE

PD <MFID>/<FID> LAST

PD <MFID>/<FID> RECS

PD <MFID>/<FIp>» SIZE

THE PG MESSAGE

Ry gw Tosesee
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THE PG MESSAGE ALLOWS THE SYSTEM COPERATOR T0O PURGE A MAGNETIC TAPE
ON A UNIT TNAT IS READY, IN WRITE STATUS» ANV NOT IN USE.

ANOTHER FORM @F THE PG MESSAGE ALLOWS THE CPERATOR TO WRITE A
NUMERIC PHYSICAL REEL NUMBER IN THE TAPE LABELe. THE REEL NUMBER
APPEARS IN THE SYSTEM L0OG AND wliLL PRINT ON THE SPQO,

THE PG MESSAGE HAS THE FOLLOWING FORMATS!H

PG <UNIT MNEMONIC>
PG <UNIT MNEMONIC>*<PHYSICAL REEL NUMBER>

THE PO MESSAGE

THE PO MESSAGE ALLUOWS THE SYSTEM OPERATOR TU INTERROGATE THE STATUS
OF A SPECIFIC OPTION.

THE MCP PRQOVIDES A NUMBER QF FEATURES WHICH ARE QOPTIONAL AND CAN BE
EVOKED OR INWIBITED THRQUGH KEYBOARD INPUT MESSAGESe ALL OPTIONS
HAVE A CORRESPONDING BIT POSITION IN THE MCP=S OPTION WORD WHICH 13§
MAINTANED BOTH IN MAIN MEMQORY AND ON DISK.

EACH NON=COMPILE=TIME OPTION CAN BE INTERROGATED OR MODIFIED THROUGH
USE OF THE <OPTION MNEMONIC> OR <OPTION NUMBER> WHICH CORRESPONDS 10
THE BIT POSITION IN THE OPTION WORDe THE FURMATS QF THE PQ MESSAGE
ARE AS FOLLONWS?

PO OPTN <QPTION NUMBER>
PO <OPTION MNEMONIC>

THE PR MESSAGE

THE PR MESSAGE PROVIDES A MEANS WHEREBY THE SYSTEM OPERATOR CAN
SPECIFY THE PRICRITY T0O BE ASSIGNED A PROGRAM CURRENTLY IN THE MIX.
THE PRIQRITY TO BE ASSIGNED IS SPECIFIED BY THE TERM <PRIURITY>; ThHt
PROGRAM TO WHICH THE PRIORITY 1S TO BE ASSIGNED IS SPECIFIED BY THE
<MIX INDEX>, THE TERM <PRICRITY> MUST BE AN <INTEGER>, THE PR

MESSAGE HAS THE FCLLOWING FORMATI
<MIX INDEX>PR<PRIQRITY>
THE PS MESSAGE

THE PS MESSAGE CAN BE UYSED TO ALTER THE PRICKITY OF A PROGRAM IN THE
SCHEDULE . THE PRIORITY TQ ©BE ASSIGNED 1S SPECIFIED BY THE TERM
<PRIORITY>»3 THE PRQGRAM IN THE SCHEDULE TO WHICH THE PRIUGRITY IS Tu
BE ASSIGNEpD IS8 SPECIFIED BY THE <SCHEDULE INDEX>, BOTH TERMS ARE
INTEGERS, THE PS MESSAGE HAS THE FULLOWING FORMAT?
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<SCHEDULE INDEX>PS<PRIORITY>
THE QT MESSAGE

THE QT MESSAGE IS USED TO CAUSE PRNPBT/DISK TO SKIP A PRINTER BACKUFP
FILE AND NOT REMOVE THE FILEs IN RESPONSE TO THIS MESSAGE., THE
FOLLOWI ACTIONS WILL BE TAKEN?S

1. PRINTING OF THE CURRENT FILE IS DISCONTINUED,

2 PRINTING RESUMES WITH THE FJRST RECORD OF THE SUCCEEDING
FILE,

THE QT MESSAGE HAS THE FOLLOWING FORMATH
<MIX INDEX> Q7

THE QV MESSAGE

THE Q<SECOND TIMEQUT FACILITY PROVIDES A MEANS FOR CAUSING THE MCP
T0 CLEAR READ=READY CONDITIONS FROM THE TERMINAL UNIT BUFFERS OF
REMOTE STATIONS WHIcH HAVE SPO CAPABILITIES IN CASES WHERE AN OgwtCT
PROGRAM (10 WHICH THE STATION Is AsSIGNED) DOES NOT READ THE INPUT
WITHIN A GIVEN NUMBgR Of SECUNDS? Ieges WITHIN 7Q"™ SECONDSe Thg
vALUE OF @ mMay BE SPECIFIED ThROyGh yst OF A @v KEYBOARD INPUT

MESSAGE OF F¥HE FCRM3
QV = <INTEGER>

IN RESPONSE 19 THIS MESSAGE, THE MCP WILL SET Q@ TU THE VALUE
SPECIFIED AND QUTPUT AN SPO MESSAGE OF THE FORM3

REMOTE SPB Q@ VALUE = <INTEGER> SECS
ALSO» IF A KEYBBARD MESSAGE OF THE FORM
Qv

Is ENTERED, THME MCP WILL RESPONC WITH A MESSAGE, AS SHOwWN ABOVE,
WHICH SPECIFIES THE CURRENT VALUE OF Q.

THE RD MESSAGE

e e Seowmweee

THE RD MESSAGE MAY BE USED TO REMOVE PSEUDO CARD DECKS FROM DISK
WHICH WERE PLACEC ON DISk BY THE LDCNTRL/DISK PRUOGRAMe FSEUDO CARC
DECKS ARE IDENTIFIED BY NAMES HAVING THE FOLLOWING FORMATS
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¥<INTEGER>}
THE FORMAT OF THE RD MESSAGE IS AS FOLLONWS!

RD %<4 DIGITS>
RO <IRTEGER>
RD <PSEUDQ DECK MNEMONIC>

THE RM MESSAGE

THE RM MESSAGE CAN BE USED IN RESPONSE TO A # DUP LIBRARY MESSAGE,
THE RM MESSAGE CAUSES THE FILE ON DISK (WITH A NAME IDENTICAL TO THE
FILE CREATED BY THE PROGRAM SPECIFIED IN THE # DyP LIBRARY MESSAGE)
TO BE REMOVEB, AND THEN CAUSES THE SUBJECT PROGRAM TO RESUME
PROCESSING,

THE RM MESSAGE HAS THE FOLLOWING FORMATH
<MIX INDEX> RM
THE RN MESSAGE

MV o SemPORS

THE RN MESSAGE IS USED TO SPECIFY THE NUMBEK QF PSEUDO CARD READEKS
TO BE USEDe IN TOTAL», THERE ARE 32 PSEUDQ CARD READERSe AT HALT=
LOAD TIME» THE NUMBER OF PSEUDQ CARD READERS SPECIFIED TO BE USED 1§

ZERQ.

AN RN MESSAGE MAY BE ENTERED AT ANY TIME. IF AN RN MESSAGE
SPECIFIES THAT MORE PSEUDO CARD READERS ARE TO BE USED THAN ARE
CURRENTLY BEING USED» THE MCP WILL SEARCH FOR PSEYDO CARD DECKS ON
DISK AND MAKE USE OF AS MANY OF THE SPECIFIED PSEUDO CARD READERS AS
POSSIBLEe IF AN RN MESSAGE SPECIFIES THAT FEWER PSEUDO CARD READERS
ARE TO BE USED THWAN ARE CURRENTLY BEING USED? A SUFFICIENT NUMBER UOF
THE PSEUDO READERS wiILL BE "TURNED OFF™ AS SOQON AS THE READERS
COMPLETE HANDLING OF THE PSEUDO CARD DECK IN PROCESS» IF ANY,

IF NO <DIGIT> IS ENTEREDs» THE DIGIT 1 IS ASSUMED.
THE RN MESSAGE A SO ALLOWS THE OPERATOR T0 SPECIFY A SPECIFIED
PSEUDO DECK NUMBER WHICH WILL OPEN AN ADCITIONAL PSEUDO READER TQ
THAT DECK ORLY,
THE RN MESSAGE HAS ONE OF THE FULLOWING FORMATSS

RN

RN <DIGIT2

RN#<4 DIGITS>

THE RO OPTION

*W® ae eoSeoesww
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THE RO MESSAGE ALLOWS THE SYSTEM OPERATOR TCO RESET OPTIONS,

THE MCP PROVIDES A NUMBER OF FEATURES WHICH ARg OPTIONAL AND CAN Bg
EVOKED OR INHIBITED THRQUGH KEYBOARD INPUT MESSAGESe ALL OPTIONS
HAVE A CORRESPONDING BIT POSITION IN THE OPTION WORD WHICH 15
MAINTAINED BOTH IN MAIN MEMORY AND ON DISK

EACH NON COMPILE=TIME QPTIgQN CAN BE MQDIFIEC QR INTERRQGATED THRQUGH
USE OF THE <OPTICN MNEMONIC> OR <QPTION NUMBER> WHICH CORRESPONDS 710
THE BIT POSITION IN THE OPTION WORD., THE FURMATS OF THE RO MESSAGE
ARE AS FOLLOWS?S

RO USE OPTN <QPTION NUMBER>
RO <N@ISE CHARACTER(S)> <OPTION MNEMONIC>

THE RR MESSAGE

THE OCMCP HAS A MEANS FOR "REMEMBERING" THE LOCATIONS CF REMOTE
STATIONS WHICH HAVE sPO CAPABILITIES. It Is SOMETIMES DESIRED.
HOWEVER, TO pESIGNATE THAT (ERTAIN STATIONS SHOULp NO LONGER B¢
IDENTIFIED AS "REMOTE SPO"S") EsGep, wHEN AN ADAPTER wHICH DQES NOT

FACILITATE SPQ FACILITIES REPLACES A TWx ADAPTER, [N ORDER THAT
STATIONS MAY BE MARKED AS nNON=SPO STATIQNS®? THE RR (REMUVE REMOTE)

KEYBOARD INPUT MESSAGE IS BEING PROVIDED.

RR <INTEGER> / <INTEGER>
WHEN THE MESSAGE IS ENTERED (WHERE THE FIRST <INTEGER> SPECIFIES A
TERMINAL UNIT NUMBER ANp THE SECOND A BUFFER NUMBER) THE MCP WILw

REMOQVE THAT STATIQON=S IDENTITY AS AN "SP(Q STATION"s ALSO, IF THE
STATION IS LOGGED=INs IT WILL LOG IT OUT,

THE RR MESSAGE HMAS THE FOLLOWING FQORMATH
RR <INTEGER>/<INTEGER>
THE RS MESSAGE

THE RS MESSAGE SPECIFIES THWAT A BREAK FILE IS 10 BE LOADED FROM THE
FRONT OF AN QUTPUT TAPE WITH A WRITE RING TQ DISKe THE MESSAGE DOES
NOT INITIATE THE RESTART PROCESSe THE RS MESSAGE HAS THE FOLLOWING
FORMATS?Y

RS <UNIT MNEMONIC>

THE RW MESSAGE
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THE RW MESSAGE ALLOWS THE SYSTEM OPERATOR TO CAUSE A REWIND=AND~=LOCK
ACTION TO BE PERFQRMED ON A MAGNETIC TAPE FILE THAT IS NOT IN USE.
THE RW MESSAGE HAS THE FOLLOWING FORMATS

RW <URIT MNEMONIC>

THE RY MESSAGE

THE RY MESSAGE ALLOWS THE SYSTEM OPERATOR TO CAUSE» BY ENTERING A
KEYBOARD MESSAGE» AN EFFECT ANALOGOUS TU THE EFFECT CAUSED BY

PLACING A MAGNETIC TAPE UNIT IN LOCAN AND THEN REMQTE, THAT IS» IF
A DESIGNATED UNIT IS NQT IN USE AND IN REMQTEs THE MCP WILL ATTEMPT

TO READ A FILE LABEL.

THE RY MESSAGE CAUsEs LOCKED FILES TO BE MADE ACCESSIBLE AND CAUSES
LABEL CARDS (OR DATA CARDS)» WHICH HavVE BEEN READ BUT NOT
REFERENCED, TO BE IGNORED.,

THE RY MESSAGE WAS THE FOLLOWING FORMATS
RY <UNIT MNEMONIC>

THE SC MESSAGE

®®e me GSosomeewm

THE SC MESSAGE CAUSES A MESSAGE TQ BE TYPEC wHICHh INDICATES THE SPU
CONSOLES, THE SC MESSAGE HAS THE FULLOWING FORMATH

SC

THE SD MESSAGE

OPT gw Voo w

THE SD MESSAGE IS A VARIANT OF THE DS MESSAGE WHICH TERMINATES A
PROGRAM AND DOES NOT REMOVE THE CONTROL DECK FRCOM DISKe THE FORMATS
OF THE MESSAGE ARE?S

<MIX INDEX>SD
SO <MFID>/«FID>

THE SF MESSAGE

SBRe mw SEeooowe

THE MULTIPROCESSING FACTOR CAN BE CHANGED BY TYPING IN SF <DECIMAL
NUMBER> (MEANING 710 SET=THE=FACTUR), ThE <DECIMAL NUMBER> 1o
DEFINED AS 1IN ALGOL» WITH THE RESTRICTION THAT <UNSIGNED INTEGER?S
ARE AT THE MOST TWO DIGITS (ONG?

<DECIMAL NUMBER>3$1s<UNSIGNED INTEGER> OR <DECIMAL FRACTION>
<UNSIGNED INTEGER> <DECIMAL FRACTION>
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<DECIMAL FRACTION>3i=,<UNSIGNED INTEGER>
<UNSIGNED INTEGER>#1=<DIGIT> QR <DIGIT> <DIGIT>

SI MESSAGE

THE SI MESSAGE Is ONLY APPLICABLE IF THE MCP COMPILE-TIME OFTION
"STATISTICS® HAS BEEN SET. THE SI MESSAGE Is USED TQ SET THt
STATISTICS INTERVAL TIMERe EACH TIME THE SI IS ENTERED QR THE TIMER
COUNTS DOWN» THE STATISTICS FILE IS WRITTEN FRQOM THE FILE "SYSTEM
<SM>/STATS"” STORAGE 70O THE FILE "SYSTAT<SM>/0ISK"™, THE S] MESSAGE
HAS THE FOLLOWING FORMAT?S

SI <TIME IN SgCONDS>

SL MESSAGE

THE S MESSAGE IS ONLY APPLICABLE IF THE MCP COMPILE=TIME OPTIUN
"STATISTICS" HAS BEEN SETe THE SL MESSAGE IS USED TO TRANSFER
INFORMATION FROM THE FILE "STLOG<SM>/STATS™ T0 A FILE LABELED
"CSERIAL>ON<JULIAN DATE>/STLOGSSM>",

SO0 MESSAGE

THE SO MESSAGE ALLOWS THE SYSTEM OPERATOR TO SET OPTIONS.

THE MCP PROVIDES A NUMBER QF FEATURES wHWICH ARE QPTIONAL AND CAN BE
EVOKED OR INHWIBITED THROUGH KEYBOARD INPUT MESSAGESe ALL OPTIONS
HAVE A CORRESPONDING BIT POSITION IN THE OPTION WORD WHICH 1§
MAINTAINED BOTH IN MAIN MEMORY AND ON DISK.,

gACH NON COMPILE=TIME OPTION CAN Bg MODIFIED OR INTERROGATED THROUGH
USE QF THE <OPTION MNEMONIC> OR <QPTION NUMBER> WHICH CORKESPQONDS TQ
THE BIT POSITION IN THE OPTION WORDe THE FORMATS OF THE SO MESSAGE
ARE AS FOLLONWSS

SO USE OPTN <QPTJON NUMBER>
SO <NBISE CHARACTER(S)> <UPTION MNEMONIC>

THE SS ALL MESSAGE

"y e e SO ePee

THE SS ALL MESSAGE PRQVIDES A MEANS WHEREBY A MESSAGE CAN BE SENT Tu
ALL "REMOTE SP@" USERS (N THt SYSTEM, THE SS ALL MESSAGE HAS Tht
FOLLOWING FBRMAT!

SS ALLS <ANY CHARACTERS EXCLUDING THCSE HAVING CONTROL>
SIGNIFICANCE
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THE MIX SS ALL MESSAGE

oeP® gwe We SEe® aTeewmew

THE MIX SS ALL MESSAGE PROVIDES A MEANS WHEREBY A MESSAGE CAN BE
SENT TO *"REMOX¥E SpO" USERS (F A PARTICU_LAR PROGRAM REGARDLESS OF
WHETHER THEY HAVE REQUESTED MESSAGES VIA THE SM MESSAGE OR NOT,

IF THE GIVEN MIXx MAs NO USERS» THE MESSAGE
NO STATIONS ON MIX = <MIX INDEX>
WILL BE RETURNED,
THE MIX SS ALL MESSAGE HMAS THE FOLLOWING FORMATS

<MIX INDEX> 85 ALL? <ANY CHARACTERS ASIDE FROM THOSE HAVING
CONTROL SIGNIFICANCE>

THE SS MESSAGE,

THE SS MESSAGE MAy BE USED AT THE CENTRAL SPC ORs IF PRECEDED BY A
QUESTION MARK, ON A REMOTE STATION WITh SPC CAPABILITIES., 1T
DIRECTS A MESSAGE TQ A REMOTE STATION WHICH HAS SPC CAPABILITIES, UR
To THE SPO. IF THE STATIQN ADORESSED IS NOT RECOGNIZED TO HAVE SP(
CAPABILITIES OR 1Is NOT READY» AN INV STN MESSAGE IS RETURNED. THE
MESSAGE» AS PROVIDED AT THE ADDRESSED STATIONs, HAS A PREFIX WHICH
INCLUDES THE ADORESS OF THE ORIGINATORe THE SS MESSAGE HAS THE
FOLLOWING FORMATS

SS <«REMOTE STATION ADDRESS> i <REMOTE STATION MESSAGE>
SS SPO ¢ ¢REMOTE STATION MESSAGE>

THE MIX SS MESSAGE

THE MIX SS MESSAGE PROVIDES A MEANS WHEREBY A MESSAGE CAN BE SENT 10
ALL "REMOTE SPQ"™ USERS OF A PARTICULAR MIX» WHO WAVE REQUESTED MIX
MESSAGES VIA THE SM MESSAGE. IF NO USERS MAVE REQUESTED MESSAGES»
THE MESSAGE

NO SM STATICNS ON MIx = <MIX INDEX>
WILL BE RETURNED, THE MIX SS MESSAGE HAS THE FOLLOWING FOURMAT:

<MIX INDEX> Sst ANY CHARACTERS ASIDE FROM THOSE HAVING
CONTROL SIGNIFICANCE

THE ST MESSAGE
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THE ST MESSAGE A_LOWS THE SYSTEM OPERATOR TO SUSPEND THE PROGRAM
REFERENCED BY THE <MIX INDEX> AS SOON AS THAT PROGRAM BECOMES READY
T0 BE RETURNED TC NORMAL STATE BY THE MCP, TO RESUME PROCESSING UF
THE PROGRAM» THE OPERATOR MUST USE THE OK MESSAGE, THE ST MESSAGE
HAS THE FOLLOWING FORMAT!

<MIX INDEX> ST
SV MESSAGE

THE SV MESSAGE MAY BE USED TO CAUSE A PERIPHERAL UNIT TUO BE MADE
INACESSIBLE UNTIL A HALT=LOAU OPERATION OCCURS OR UNTIL AN RY
MESSAGE REFERENCING THE INACCESSIBLE UNIT IS ENTEREDs IF» WHEN THE
SV MgSSAGE IS ENTEREp ANp THE SPECIFIEp UNIT IS NOT IN USEe THg
MESSAGE

<UNIT MNEMONIC> SAVED

WILL BE TYPEDe IF A UNIT IS IN USE WHEN AN §v MESSAGE REFERENCING
IT IS ENTERED» THE MESSAGE

<UNIT MNEMONIC> TO BE SAVED

WILL BE TyPED, AND THE UNIT WIL_ BECOME INACCESSIBLE AS SQON AS 1T
1s NO LONGER IN USEs UNTIL AN RY MESSAGE REFERENCING THE UNIT Is
ENTERED OR A HALT=_OAD OCCURS» THE SAVED UNIT WI_L NOT APPEAR NUT

READY,
THE SV MESSAGE HAS THE FOLLOWING FORMAT:

SV <UNIT MNEMONIC>

SY MESSAGE

THE SY MESSAGE Is ONLY APPLICABLE IF THE MCP COMPILE=TIME OPTIUN
"STATISTICS" HAS BEEN SETs THE MESSAGE CAUSES THE FILE "SYSTAT<SM>/
DISK™ T0 BE COPIED TO THE FILE "<SERIAL>ON<SJULIAN DATE> / SYSTATSSN»,

THE TF MESSAGE

THIS MESSAGE ALLOWS THE OPERATOR TU INTERROGATE TRE FACTOR AND HAS
THE FOLLOWING FBRMATH

TF

THE T1 MESSAGE

Boy ow Seoemeen
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THE T1 MESSAGE CAUSES THE MCP TO TYPE QUT THE AMOUNT OF PROCESSUR
TIME AND I/0 TIME THAT THE SUBJECT PRUOGRAM HAS USED UP AT THE TIME
THE TI MESSAGE WAS ENTERED. THE TI MESSAGE HAS THE FOLLOWING
FORMAT S

<MIX INDEX> TI

THE TL MESSAGE

LA X BN Y '] X X K X ¥ X J

THE

THE TL MESSAGE PROVIDES A MEANS WHEREBY THE MCP TYPES THE PROCESSUR
AND 1/0 TIME LIMITS FOR A DESIGNATED JOBe THE TL MESSAGE FQORMAT 18

<MIX INDEX> TL

TO MESSAGE

m» wmESawTaw

THE TO MESSAGE GAUSES THE SYSTEM TO TYPg A LIST OF OPTIONS AND THgIR
SETTINGS,

THE MCP PRQVIDES A NUMBER gF FEATURES WHICh ARE OPTIONAL AND CAN Bt
EVOKED OR INHIBITED THRQUGH KEYBUOARD INPUT MESSAGESe ALL OPTIONS
HAVE A CORRESPCNDING BIT POSITION IN THE OPTION WORD WHICH IS
MAINTAINED BOTH IN MAIN MEMORY AND ON DISKe

EACH NON COWMPILE~TIME OPTION CAN BE MODIFIED OR INTERRQGATED THROUGH
USE OF THg «OPTION MNEMONIC> OR <OPTION NUMBER> WHICH CORRESPONDS TO
THE BIT POSITIQN OF THE OPTION WORDe THE FORMATS QF THE TQ MESSAGE
ARE AS FOLLOWS?

TO

THE TR MESSAGE

THE

THE TR MESSAGE ALLOWS THE SYSTEM OPERATOR TC CHANGE THE VALUE OF Thg
TIME WORD USED BY THE MCPe THE TIME SPECIFIED BY THE <INTEGER> IN
THE TR MESSAGEs IS DESIGNATED ACCORDING TO A 24=HOUR CLOCK I,E.»
MILITARY TIMEs THE TR MESSAGE HAS THE FOLLOWING FORMAT?

TR <INTEGER>

TS MESSAGE

THE TS MESSAGE MAKES IT POSSIBLE TO DETERMINE THE PROGKAMS IN THi
SCHEDULE, THE MCP WILL TYPE OUT THE NAMES OF EACH JOB IN THE
SCHEDULE» TOGETHER WITH THE AMOUNT OF CORE SPACE NEEDED BY ThHE
PROGRAM AND THE AMOUNT OF TIME THE PROGRAM WAS BEEN IN THE SCHEDULE.
THE FORMATS OF THE TS MESSAGE ARE!
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TS
<SCHEDULE INDEX>TS

MESSAGE

UL MESSAGE IS USED IN RESPONSE TO A NO FILE MESSAGEs AND ALLOWS
SYSTEM OPERATOR TO OESIGNATE THE UNIT ON WHICH A PARTICULAR

UNLABELED FILE IS LOCATEDe THE UNIT DESIGNATED IN THE UL MESSAGE

MAY

DENOTE THE LOCATION OF A STANDARD FILE (A FILE ON WHICH THE

FIRST RECORD 1S A STANDARD B5500 LABEL) QR A NON=STANDARD FILE (A

FILE

WITH NO STANDARD LABEL)e HOKEVER, IN EITHER CASE ALL RECORUSY

ON THE FILE INCLUDING THE STANDARD LABgL» IF ANYs WILL Bg RECOGNIZED

AS

WHEN

DATA RECORDSe THIS MESSAGE DIFFERS FROM THE I| MESSAGE IN THAT,
THE IL MESSAGE IS USED 1IN REFERENCE TO A STANDARD FILE», A

STANDARD LABEL WILL NOT BE RECUGNIZED AS A DATA RECORD. THE U
MESSAGE HAS THE FOLLOWING FORMATH

THE MIX

THE
ARE

<MIX INDEX> UL <UNIT MNEMONIC>

WA MESSAGE

MIX WA MESSAGE PROV]DES A MEANS FOR DETERMINING WHAT STAT]ONS
ASSIGNED To A PARTICU_AR PRQGRAM» IF ANY STATIONS ARE ASSIGNED

10 THE GIVEN MIX» THE MCP WILL RETURN A MESSAGE OF THE FORMj

IF
THE
HAS

THE WD

THE
BY

<INTEGER>/<INTEGER> ASSIGNED TO <PROGRAM SPECIFIER>
NO STATIONS ARE ASSIGNED TO THE GIVEN MIX, THE MCP WILL RETURN
MIX WA MESSAGE PRECEDED BY THE WORD NULLe THE MIX WA MESSAGE
THE FOLLOWING FORMAT?

<MIX INDEX> WA

MESSAGE
WD MESSAGE CAUSES THE MCP TO TYPE THE DATE CURRENTLY BEING USED
THE SYSTEM, THE DATE IS GIVEN IN THE MM/pD/YY FORMAT, THE Wy

MESSAGE HAS THE FOLLOWING FORMAT!

THE WM

THE
THE
1St

WO

MESSAGE

WM MESSAGE PROVIDES A MEANS OF DETERMINING THE MCP LEVEL»,» ANC
COMPILE®TIME OPTIONS THAT WERE SETs THE FORMAT OF THE MESSAGE
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WM

THE WP MESSAGE

THE WP MESSAGE PROVIDES A MEANS FOR DETERMINING WHAT PROGRAMS ARE
ASSIGNED T@ WHAT REMOTE STATIONSe IF THE wP MESSAGE IS FOLLOWED BY
TU/BUF (WHERE TU AND BUF ARE EACH ONE OR TWO DIGIT NUMBERS)» THE MCP
WILL RETURN A MESSAGE SPECIFYING wHAT PROGKAMS ARE ASSIGNED TO THE
SPECIFIED STATICONSs, IF ANY, IF WP ALONE 1S ENTERED» THE MCP WILL
RETURN A COMPLETE LIST SPECIFYING WHAT PROGRAMS ARE ATTACHED TO WHAT
STATIONS,

THE MESSAGE USED 7T0O SPECIFY WHMAT PROGRAMS ARE ATTACHED TO WHAT
STATIONS IS AS FOLLQOWS?H

<INTEGER> / <INTEGER> ASSIGNED TO <PROGRAM SPECIFIER>

IF NO POSITIVE RgSPONSE CAN BE PROVIDED FOR A WP MESSAGE» THg
MESSAGE WILL BE RETURNED PRECEDED BY THE WORD NULL.

THE WP MESSAGE MAY HAVE EITHWER OF THE FOLLOWING FORMATS!

WP <INTEGER> / <INTEGER>
WP

THE WT MESSAGE

THE WT MESSAGE CAUSES THE MCP TQ0 TYPE QUT THE TIME OF DAY CURRENTLY
RECOGNIZED BY THE SYSTEMs THE TIME IS GIVEN ACCORDING TO A 24=HQUR
CLOCKs THE WT MESSAGE HAS THE FOLLOWING FORMAT:

NT
THE WU MESSAGE

THE WU MESSAGE PROVIDES A MEANS FUR DETERMINING THE USER
IDENTIFICATIONS (QF REMOTE SPO USERSe IF THE Wy MESSAGE IS PRECEDEUD
BY A MIX INDEXs» THE MCP WILL IDENTIFY THE USERS QF THAT MIX» IF ANY,
IF THE WU IS FOLLOWED BY TU/BUF (WHERE TU AND BUF ARE EACH ONE UK
TWO DIGIT NUMBERS)» THE MCP WILL IDENTIFY THE USER OF THE GIVEN
SECTION» IF ANY, IF THE WU IS USED ALONE» THE MCP WILL IDENTIFY ALL
USERS OF REMOTE SPO STATIONS» IF ANY, THE MESSAGE USED TO IDENTIFY
THE USER OF A REMCTE STATION IS AS FOLLOWSS

<INTEGER> /7 <INTEGER> USED BY <USER CCDE>

IF NO USERS ARE REFERENCED BY A WU MESSAGE, THE MESSAGE WILL BE
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RETURNED PRECEDED BY THE WORD NulLL.
THE WU MESSAGE MAY HAVE ONE OF THE FOLLOWING FORMATSH
<MIX INDEX> Wy

WU <INTEGER> / <INTEGER>
WU

THE WY MESSAGE

THE

THE

THE WY MESSAGE ALLOWS THE SYSTEM OPERATOR TO REQUEST THAT THE MCP
PROVIDE INFORMATION AS TO WHY A PROGRAM HAS BEEN TEMPORARILY
SUSPENDED, PROVICING THAT THE PROGRAM HAS BEEN TEMPQRARILY SUSPENDED
BEcAUSE OF A REASON PRgVIOUSLY DESIGNATED IN A SYSTEM MESSAGE WHICHS
(1) wWAS PRECEDED BY THE CHARACTER # AND (2) CONTAINED A <yUB
SPECIFIER>) E,G,, A PRQGRAM WHICH WAS SUSPENDED BECAUSE OF TME
CONDITION DENOTED BY A PREVIOUS # NQ FILE MESSAGE.

IN RESPQNSE Tp THE WY MESSAGEs THE MCP DOES THE FQLLOWINGS (1) LISTS
THE TWO=LETTER CCDES FOR ALL KEYBOARD INPUT MESSAGES WHICH COULD BE
ENTERED TO ELIMINATE THE CONDITION THAT CAUSED THE PRUGRAM TO BE
TEMPORARILY SUSPENDED, AND (2) RETYPES THE # MESSAGE THAT WAy
PREVIOUSLY TYPgp TO INFORM THg SYSTEM OPgRATUR OF THE CONDITION THAT
CAUSED THE PROGRAM TO BE SUSPENDED.

THE WY MESSAGE HAS THE FOLLOWING FORMATH
<MIX INDEX> WYy

XS MESSAGE

THE XS MESSAGE CAUSES A PROGRAM WHICH IS IN THE SCHEDULE TO BE
LOADED [N SPITE OF THE FACT THAT THE MCP DOES NOT THINK THE PROGRAM
WILL RUN EFFICIENTLY WITH THE J0BS ALREADY IN THE MIXe THIS IS DUNG
BY TYPING IN THE NEW MESSAGE XS <JOB SPECIFIER>s MEANING TO EXECUTE
FROM SCHEDULEs THE FORMAT OF THE MESSAGE ISt

XS <SCHEDULE INDEX>
XT MESSAGE

THE XT MESSAGE IS USED TQ EXTEND THE TIME LIMITS FOR A J0B. IF
«PROCESSOR PART® IS <INTEGER>» THEN THE PROCESSOR TIME LIMIT wWILL BE
EXTENDED BY <INTEGER> MINUTESe IF EITKER THE PRCCESSOR UGF I/0 TIMe
LIMITS WERE EXTENDEDs A MESSAGE WILL BE PRINTED TO NOTIFY THE
QPERATQOR OF THIS, IN ANY EVENT» THE PROCESSQR AND I/0 LIMITS WILL
BE TYPED OUYe THE xT MESSAGE FOURMAT IS3
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<MIX INDEX> XT <PROCESSOR PART> <I/0 PART>
<PROCESSQOR PART> i3s <EMPTY> QR <INTEGER> QR *
<170 PART® 11z <EMPTY> QR » <EMPTY> OR » <INTEGER> OR »
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KEYBOARDCOUNTER

COUNTER FQR THE NUMBER gF UNPRQCESSED KEYBQARD REQUEST INTERRUPTS

KEYIN

KEYIN(B) 1S A PROCEDyYRE wHICH READS THE SPO AND EVALUATES THE
RESULTING INPUT, "B" IS THE BUFFER.,

KILL

KILLCA) IS A PROCEDURE WHIcH SETS "S" TO 1002 DUES A FORGETSPACE ON
"A®, AND GOES TO NOTHINGTODO.

KLUDGE

LA A X Y X

KLUDGE IS A PROGEDURE WHICH RESERVES SPACE FOR A DISK ADDRESS,

KLUMP

LA AL X ]

CELL @174,
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THE LABELTABLE IS THE PRIMARY TABLE IN THE 1,0 QUEUE. THE ENTRY UF
A UNIT INTO THE TABLE SPECIFIES ONE OF THE FOULLOWING?

8114
014
8214
@314
+

0

PLEASE REFER
INFORMATION,

THE
THE
THE
ThE
THE
THE
THE

TC

UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
THE

IS NOT READY,

IS IN USE BY "CONTRGCL CARD",

IS REWOUND AND LOCKED,

IS READY AND CONTAINS AN UNLABELED TAPE.,
IS READY AND AVAILABLE.

IS IN USE,

IS READY AND CONTAINY A SCRATCH TAPE.

1/0 QUEUE DOCUMENTATIQN FOR ADDITIONAL
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LABEL EQUATION TABLE

L B X T L X K X X X J LA X X X

(USED BY "SHEET"™ [13])

ENTRIES FOR LABEL EQUATION ARE AS FOLLOWSS

WRD

0
1
2

FIELD

(0118)
(18130)
(4211

(o#112]
(42311
[4315)

GONTENTS

L2 X 2 K X K X J

MULTI®FILE IDe (7 CHARACTERS)
FILE IDe (7 CHARACTERS)

REEL NO.

CREATION DATE

® { IF CREATION QDATE IS ENTERED
ON A LABEL EQUATION CARD SO A
CHECK WILL BE MADE AT FILEQPEN
TIME (SEE MCP 20435500 & 39087000)
DSsa5 OCT TAKES SIGN OF ZONE BIT
OF RIGHT MOST CHARACTER

CYCLE

OPERATOR NOTIFICATION BIT

FILE TYPES

s cP

FOR SPECIFIC UNIT

LP/PBT

SPECIFIc UNIT (UNLABELED)
PBT

PT

PT UNLABELED

MT UNLABELED

DISK RANDOM

SPO

DISK SERIAL

DISK UPDATE

DATA COMMUNICATION

PBD

PBD/PBD

LP/PBD

LP/PBT/PBD

REMOTE

PUT (PUNCH BACK=UP TAPE)
CP/PUT

PUD (PUNCH BACK=UP DISK)
CP/PUD

PUT/PUD

- OCBw OV WO
#Hu %N asN

-
1ad
o B ® o 6N

n
(o]
LI BTN I B BN A |

226



4 (0861
[6142)

5=11

12

14

26
27
28
29
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25 = CP/PUT/PUD
NUMBER OF CHARACTERS IN THE
INTERNAL FILE NAME,
FIRST SEVEN CHARACTERS OF
THE INTERNAL FILE NAME,
REMAINDER OF THE INTERNAL
FILE NAME (AS REQUIRED),

EQUALS ? IF THIS IS THE LAST
ENTRY; OTHERWISE» ENTRIES 14
THROUGH 25 ARE THE SAME AS
ABOVE FOR THE NEXT FILE,

DISK ADDRESS OF THE NEXT

LABEL EQUATIQON ENTRY, IF
THERE IS NO OTHER ENTRY,

IT EQUALS O,

Y34



LABEL RECORD

L X B ¥ X rY 2 KX X 1

CHARACTER
WORD (WORD)

L X B X J LI X L 2 ¥ 1

1 i=8

2 1

2 2=8

3 i

3 2=8

4 1=3

4 4=8

b i=2

5 =7
8

é 1*5

6=7 6=8,1-4

4 5

7-8 6™8s1=2
THE REMAINDER

CHARACTER
(RECORD)

1*8
¢

10=16
17

18=24
25=27
28=32
33=34

35=39
40
4145
46=52
53

54=58

PAGE
LABEL RECQRD =

FIELD
DESCRIPTION

LA 2 X X X 2 & XX X ]

MUST CONTAIN " LABEL "

MUST BE ZERO,

MULTI®FILE ID»

MUST BE ZERO,

FILE ID.

REEL=NUMBER (WITHIN FILE).,
DATE=WRITTEN (CREATION DATE).

CYCLE"NUMBER (TU DISTINGUISH BETWEEN

IDENTICAL RUNS UN THE SAME DAY).
PURGE=DATE (DATE THIS FILE CAN BE
DESTROYED) .

SENTINEL (1 = gEND=OF=REEL»

0 = END*QOF=FILE),

BLOCK*COUNT,

RECORD COUNT,

MEMORY=DUMP»KEY (1 = MEMORY DUMP
FOLLONS LABEL).

PHYSICAL TAPE NUMBER,

VARIES FOR wA_LGOL"™ AND "COBOL"™ FILES AS FOLLUWS:

ALGOL FILES

-y gy -meee

CHARACTER
WORpD (WORD)

8 3

8 48
9 15
9 6=8

CHARACTER
(RECORD)

(AL R X X X L J

59

60=64
65=69
70=72

FlelD
DESCRIPT]ION

LA A A X K LA 2 B ¥ ]

BLUCKING INDICATOR (3 = BLUCKED»
0 3 NOT BLUCKED),
BUFFER SIZt (NUMBER OF WORDS),

228

CF THE INFORMATION CONTAINED IN THE LABEL RECORD

MAXIMUM RECORD SIZE (NUMBER UF WORDS).

ZERQES.,



c0BOL FILES

CHARACTER CHARACTER

WORD (WORD) (RECORD)
8 3-8 59=64
9= ) B 65=

PAGE 229

LABEL RECORD =

FIELD
DESCRIPTION

[ A A A A X S K& X X J

RESERVED FOR F JLE"CONTROL=ROUTINE==

NOT CURRENTLY BEING USED,

USERS PURTION (MAY BE OF ANY FORMAT
DESIRED BY USER AND MAY BE UP TQ 8»120
CHARACTERS IN LENGTH FQOR TAPE FILESs UP
TO 16 CHARACTERS IN LENGTH FOR CARD FILE»
AND UP TO 56 CHARACTERS IN LENGTH FOR
PRINTER FILES.

THE FILE CONTROL ROUTINES WILL ALSO AUTOMATICALLY ACCEPT, BUT WILL
NOT AUTOMATICALLY PRODUCE, USASI=FORMATTED LABELLED TAPES,
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LABEL WORD

THE OPERAND CONSTRUCTED BY GOTOSOLVER,

FIELD CONTENTS

t8110) BLCCK COUNTER SETTING

(183153)] PROPER "F" REGISTER SETTING.
IF O THEN OUTER BLOCK,

£33115]) "R* RELATIVE ADDRESS OF THE

LABEL DESCRIPTOR.

THE OPERAND IS USUALLY CONTAINEC IN THE STACK OR IN THE PRT (FUR
RTE)e IT I8 USED TO REPRESENT ACTION LABELS OR FORMAL LABELS,
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= LABELASCRATCH, LASTCDNUM, LASTDECK» LASTEU? LBMESS» LEFTOFF E-

LABELASCRATCH

LA A L LT 2 L 3 X X 2 J

LABELASCRATCH(LBYK) IS A PROCEDURE WHICH QBTAINS A TAPE FUR MCP USE
(DUMP REQUESTS) AND LABELS IT wlTH THE LABEL AT ADDRESS "LBL".

LASTCDNUM

CONTAINS LAST CONTROL DECK NUMBER CURRENTLY IN USE,

LASTDECK

(LA F 2 ¥ X 7

POINTS TO THE HEACER OF THE LAST PSELDO DECK IN THE QUEUE.

LASTEUY

(A A g X X ]

CONTAINS THE IDENTIFICATION OF THE LAST Ey ACCESSED BY THE SYSTEM
FOR DISK ALLOCATION PURPOSES IN DISK FILE EXCHANGE CONFIGURATION,
Iv Is USED FOR THE PURPOSE OF ALLOCATING DISKk FROM DIFFERENT Eyu=$ IF
POSSIBLE.,

LBMESS

LBMESS(FNs»SN,A»B,C,D,E) IS A PROCEDURE WHICH QUTPUTS MOST LIBRARY
MAINTENANCE MESSAGES,

LEFTOFF

LL AL ¥'X X ]

CONTAINS A POINTER TO THE LAST ADDRESS ACCESSED B8Y QLAY IN
OVERLAYING CORE, IT IS USED TO ATTEMPT TO MAKE CORE ALLOCATION

CYCLIC,
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LIBRARY MAINTENANCE

NP e SeeseaeeanTes

LIBRARY MAINTENANCE IS A FUNCTION PROVIDED THROUGH THE OPERATING
SYSTEM WHIEH ALLOWS USERS TO EASILY "DUMP"™ FILES FROM DISK TO TAPE
AND ".OAD"™ FILES FROM TAPE TO DISKe A DISCUSSION OF THE NECESSARY
CONTROL CARD SYNTAX APPEARS IN THE "BS5500/BS700 ELECTRONIC
INFORMATION PROCESSING SYSTEM INFORMATION MANUAL", PUBLICATION NO«
1024916,

A USER 1S ABLE ¥C DyMP A MAXIMUM OF 511 DISK FILES TO A LUGICAL TAPE
FILEe THE NUMBER OF PHYSICAL REELS OF TAPE REQUIRED IS DEPENDENT UN
THE NUMBER OF FILES AND SIZE OF EACH FILEs IF MORE THAN S11 FILES
ARE SPECIFIED» THE OPERATING SYSTEM WILL AUTOMATICALLY INITIATE
ANOTHER COPY OF LIBRARY MAINTENANCE WHICH HANDLES THE NEXT 511 FILES.

THE FORMAT OF EACH FILE DUMPED DETERMINES THE PHYSICAL CONTENTS OF
THE APPROPRIATE PQRTION OF THE QDUMP TAPE, THE OPERATING SYSTEM
ExAMINES THE DISk FILE HEADER QF A FILE whICH IS TO BE DUMPED ANL
wILL CAUSE EACH OPEN ROW TO BE DUMPED IN ENTIRETY REGARDLESS OF THE
END OF FILE POINTER, IT IS THUS EXTREMELY WASTEFUL TO DECLARE A ONE
ROW DIsk FILE WHICH COULD CONTAIN 100,000 ONE=SEGMENT RECURDS IF THE
FILE ACTUALLY CONTAINS 100 RECORDS,

A McP CcOMPILE TIME OPTION» B6500L0ADs PERMITS USERS TO LOAD FILES
FROM B6500 TAPES CN A B5500 WITh THE FOLLOWING RESRTRICTIUNS?

1« THE FILE MUST HAVE 20 OR LESS ROWS (PAGES) DECLARED.
2« THE BLOCK SIZE MUST BE 1023 WORDS OUR LESS,
3, THE MAXIMUM RECORD SIZE MUST BE 1023 WORDS OR LESS.,

4 FILES MUST BE WORD UR CHARACTER (DECIMAL2 EBDIC» OR BCL)
CRIENTED,

5S¢ RECORDS/BLOCK IS COMPUTED BY DIVIDING BLOCKSIZE UNITS BY
MAXRECSIZE UNITS,
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» LIBRARY MAINTENANCE =

THE FORMAT OF A LIBRARY MAINTENANCE TAPE IS AS FULLCOWS!

PHYSICAL
RECORD
NUMBER

1
2
3

N =

O DN O

CONTENTS

ca®weena

TAPE LABEL

TAPE MARK

NAME BLCCK»1023 WORDS MAXIMUM SIZE

EACH FILE REQUIRES TWU WORDS FOR <MFID> AND <FID>
LAST ENTRY DENOTED BY AN €14

TAPE MARK

COPY OF RECORD NOs 1 TAPE LABEL

LABEL FOR FILE NO. 1

TAPE MARK

FILE HEADER FROM DIRECTORY (30 WQOROS)
ENTIRE CONTENTS OF FILE (ROW BY RQW)

IF RGW SIZE GTR 900 WURDS THEN 900 WORD
BLOCKS ELSE ROW SIZE BLOCKS

TAPE MARK

LABEL FCOR FILE NO, 1

(COPY OF RECORD NO. 6)

LABEL FQOR FILE NO. 2
TAPE MARK

TAPE MARK
(LAST RECQRD ON TAPE)

PHYSICAL RECORD NUMBER 6 THROUGH 11 IS REPEATED FOR EACH FILEs

233



AN ESPDISK

WORD FIELD

0 (216)
(811
(91
(18115)

1

2

3

4

)
’
[ ]

29

« LIBRARY MAINTENANCE =

PAGE

234

ENTRY IS MADE FOR EACH LIBRARY MAINTENANCE OPERATION.
THE FORMAT QF THE ENTRY IS AS FOLLOWS:

CONTENTS

LOGICAL UNIT NUMBER

23, 24, 25» OR GEQ 30

1sDUMP EXPIRED FILES

18pUMP ACCESSED FILES

CODE NyUMBER INDICATING "LOAD"™, "DUMP", ETC
(SEE TWE MCP PROCEDURE "RESWDS"™ FQOR
TWE CODE NUMBER)

TAPE LABEL

FILE NOs 1 <MFID>

FILE NQe 1 <F1D>

FILE NQ. 2 <MFID>

FILE NOo 2 <FI1D>

ESPDISK ADDRESS LINK FOR ADDITIUNAL
FILE NAME ENTRIES
O @ NO ADDITIQNAL ENTRIES



LOCATQUE

PAGE 235
LOCATQUE =

ALL ENTRIES IN "LOCATQUE" HAVE THE FOLLOWING FORMAT:

I I
I B I
L I I |
L O I |

'
i
L
L

1110848 MIX INDEX?

| I B B |
LI B B §
LI I T |
LN S S |

H
i
i

H

LUN INDEX ADDRESS

" B8 W O 90 0 B
»e @8 90 ¢ 20 S5 o
e B9 se B oo W 9o wa

i i $

(LI L LY R Y Y Y P Y LY R YA YRR Y Y Y Y YY)

012
FIELD

(03]
(3:5)

(811)
(9411
(10t11)
(1111]
(12161

(18115]

(33115)

8

CONTENTS

2
MIX INDEX

LUN
INDEX

ACDRESS

18 33 47
DESCRIPTION

DESCRIPTOR IDENTIFICATION BITS,

MIXx INDEXx OF PROUGRAM WHICH REQUESTED
THE 1/0 OPERATION,

SHARED DISK

SUPPRESS ERR(QR MESSAGE

TIME SHARING C(CANDE [=0)

ERROR RECOVERY IN PROGRESS

LOGICAL UNIT NUMBER OF UNIT ON
WHICH THE I/Q 13 TO BE EXECUTED.
INDEX INTO I/U=QUEUVE OF NEXT I/0
REQUEST ON THIS UNIT, @77777 IF NO
ADDITIONAL REQUESTS,

ADDRESS OF THE I/0 DESCRIPTOR

USED FOR THIS REQUEST», AT TIME
REQUEST WAS MADE., IF BUFFERING IS
BEING USED BY THE OBJECT PROGRAM,
THE DESCRIPTCRS ARE ROTATED AND

THE 1/0 DESCRIPTOR MAY NOT REMAIN
IN ITS QRIGINAL LOCATION,

SEE ALSO "I/0 QUEUE"™ FUR ADDITIUNAL INFURMATION,
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» LOGARRAY» LOGENTRY, LOGFREE»,» LOGHOLDER =

LOGARRAY

L ALY Y X ]

DESCRIPTOR POINTING TO LOGARRAY ARRAY WHICH CONTAINS PSEUDO=L0G
ENTRY INFORMATION FOR STATISTICS INFOURMATION,

LOGENTRY

MAINTENANCE 0G _GCGICAL ENTRY NUMBER, INCREASED BY 1 FOR EACH ENTRY»

LOGFREE

VARIABLE WUSED T0 INTERLOCK THE (0G AND TO SPECIFY THE CURRENT
LOCATION IN THE L CG.

LOGHOLDER

QUEUE WORD TO KEEP TRACKk OF REQUEsSTS TU MAKE ENTRIEs IN THE
MAINTENANCE LOG,

LOGHOLDER.[18315) = ADDRESS OF LAST ENTRY.
LOGHOLDER.(33815] = ADDRESS QF 18T ENTRY,
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LOGGING

SYSTEM LOG

THE MCP MAINTAINS AN ACCOUNTING (OG RECORDING THE SYSTEM TIME ANU
OTHER INFORMATION CONCERNING THE SYSTEM, THE MAINTENANCE OF THE LUG
1s PERFORMED AUTOMATICALLY BY THE MCP, RECQORDS ARE WRITTEN ON THE
LOG FILE IN THE ORpeER IN WHICH THE INFORMATION BgCOMES AVAILABLE.
THE (0G INFORMATION IS WRITTEN IN A FILE ON USER DISK LABELED
"SYSTEM/LOG"™ WHICH MUST BE DECLARED IN THE CULD START DECK,

THE "SYSTEM/LOG" FILE Is RESTRICTED TO ONE RUwe EACH LOGICAL RECURD
CONSISTS (F FIVE (5) WQRDS AND EACH PHYSICAL BLQCK CONTAINS SIX (0)
LOGICAL RECORDS (1 SEGMENT CR 30 WORDS).

THE FIRST RECORD IN THE SYSTEM LOG Is yseD BY THE MASTER CONTRUL T0
INDICATE THE POSITION OF THE LAST VALID ENTRY IN THE LOGe THE
FORMAT OF THE RECORD 1St

WORD DESCRIPTION

0 NUMBER OF VvALID ENTRIES IN THE LOG
1 MAXIMUM SIZg OF THE LOG (RECQRDS)

2 NUMBER OF RECORDS IN THE LAST ENTRY
3 1 = |_0OG WRAPARQUND HAS QCCURRED

2 = | SEGMENT LEFT IN LOG
3 = L0G IS HALF FULL
4 LITERAL "DISKLOG"

A PROGRAM TO PRINT THE SYSTEM LOG IS PROVIDED BY THE BURRQOUGHS
CORPORATION, HOWEVER, ANY UYSER PROGRAM 1S ABLE TQ READ THE LOG FILE,
CONSEQUENTLY» EACH INSTALLATION IS ABLE TU PRODUCE A LOG ANALYSIS
PROGRAM EXCLUSIVELY SUITED TG ITS NEEDS,

IF THE FILE "SYSTEM/LQG"™ IS DECLARED IN THE "COLO/START" DECK, THE
FILE WILL NOY BE DESTROYED BY A "CQLD/START", A nCOOL/START™ QR A
HALT/LOAD (QPERATION. USERS SHOULD "FREE™ THE SYSTEM LOG FILt
FOLLOWING A "COLC/START™ Tg INSURE PRQPER OPERATION,

WHEN THE LOG BECOMES HALF FULL» A MESSAGE IS TYPED ON THE SPQO TU
NOTIFY OPERATOR, WHEN THE L0G IS ALMOST FULL OR THE OPERATUR ENTERS
THE "LN" MESSAGE» AN McP RUUTINE IS STARTED WHICH COPIES Thg
EXISTING SYSTEM LOG TO A NEw FILE AND INITIALIZES THE EXISTING LUG
FILE, A MESSAGE OF THE FORMS
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wxx+ NEW [OG FILE IS <IDENTIFIER>/SYSLOG

IS TYPED ON THE SPO TO NOTIFY THE OPERATUR OF THE NEW NAME, THE
OPERATOR SHOULD IMMEDIATELY "QUMP"™ TWIS FILE TO A TAPE 70 PRESERVE
THE INFORMATION AS THE "COPIED™ LOG FILE IS UNPROTECTED (COUNSIDERED
T0 BE THE SAME A4S A USER FILE).

THE <IDENTIFIERY® OF THE FILE NAME IS INTERPRETED AS <MMDDSSS> WHERE}

<MM> 333 A TWO DIGIT NUMBER REPRESENTING THE MONTH.

<DD> ttm A TWO DIGIT NUMBER REPRESENTING THE DAY,

<SSS> 1% A THREE DIGIT NUMBER WHICH IS INCRIMENTED EACH TIME
AN "UN" IS ENTERED THRQUGH THE SPO ON A SPECIFIC

CAY, :

INFORMATION 1S PLACED IN THE LOG BY TwE MCP PROCECURES SIGNOFF ANU
LOGSPACE, SIGNOFF OBTAINS INFORMATION FROM SEVERAL ARRAYS DURING
THE COMPLETION OF A PROGRAM AND CREATES AN ARRAY WHICH CUNTAINS THE
LOG ENTRY. | DGSPACE CHECKS THE FIRST RECORD OF THE SYSTEM L0G FILE
TO DETERMINE WHERE TO PLACE THE ENTRY AND MAKES THE ACTUAL WRITE TU
THE FILEs THE PROCEDURE STARTIMING (ALSO QEFINED TO BE STOPTIMING)
CREATES ADDITONAL ENTRIES IN THE FILE PARAMETER BLOCK WHICH REFLECT
THE NUMBER OF TIMgS THE FILE HAS BEEN OPENED aAND cLOSED aND CAUSES
ADDITIONAL INPORMATION OF A STATISTICAL NATYURE 70 BE ENTERED. ThE
FPB ENTRIES BECOME "FILE™ ENTRIES IN THE LOGe
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LOG ENTRY SPECIFICATIONS

L L BT Yy ¥ | LA 2 X X X 4 X B X N ¥ § F

ENTRIES

IN THE LOG CAN BE CONSIOERED TO FALL INTO ONE OF FOUR

CATEGORIES?

Ae COMPILE=AND=GO ENTRIES
B, COMPILE-ONLY ENTRIES

Co
Do

EXECUTE ENTRIES
DISK LOG ENTRIES

WITH RESPEGT 76 THESE CATEGORIES, THE FOLLOWING RULES OETERMINE HOw
A PROGRAM I8 ENTERED IN THE LOGH

A

Be

Co

IF A COMPILE=AND®"GO RUN IS MADE AND THE PROGRAM BEING
COMPILED CONTAINS NU SYNTAXx ERRORS, THE LOG INFORMATION
FOR BCTH THE COMPILER AND THE QBJECT PROGRAM Is (ISTED IN
A COMPILE=AND=GO ENTRY,

IF A COMPILE=AND"GO RUN IS MADE AND THE PRUGRAM BEING
COMPILED CONTAINS SYNTAX ERRQRSs (OR IF A COMPILE=~FOR=
SYNTAX RUN 1S MADE THt LOG INFORMATION FQR THE COMPILER 1S
LISTED IN A COMPILE=ONLY ENTRY,

IF AN EXECUTE RUN (LIBRARY CALL QUT) Is MADE, THE LOG
INFORMATION EOR THE OQBJECT PROGRAM IS LISTED IN AN EXECUTE
ENTRY,

IF THE »DISKLOG™ COMPILE TIME OPTION FOR THE MCP IS SET»
DISK FILES wILL BE LOGGED AT THE TIME THE FILES ARE
REMOVEC FRoM THE DISK (C(AFTER A "CC REMOVE"™) UNDER TRE

FOLLOWING CONDITIONS?
1e WHEN A SCRATCH FILE IS CLOSED.
2+« WHEN A FILE IS CLOSED AFTER OBTAINING MORE SPACE,

3¢ WHEN A FILE IS LOADED FRUM A (IBRARY TAPE AND
OVERWRITES A FILE WITH THE SAME NAME ON DISK.

4s WREN THE QPERATOR ENTERS A LOG=QUT INSTRUCTION,
"LNDK", THIS CAUSES ALL DISK FILES TO 8E LOGGED=OUT
AND RESETS THEIR CREATION DATE AND TIME,



DISK LOG FORMAT

LOGGING

PAGE

THE FORMAT OF pISK LOG gNTRIES IN THE SYSTEM LOG 183

WORD

VO ~NOCWRBWMN»O

CONTENTS

TYPE CQOQE

<MFID>

<FID>

USER CCDE

CREATICON DATE
CREATION TIME

DATE LOGGED

TIME LQGGED

NUMBER COF SEGMENTS

DESCRIPTION

s 8

FIRST NAME OF FILE (7 CHRS)
SECOND NAME QF FILE (7 CHRS)
(7 CHRS)

YYDDD FORMAT (BCD)

60TH OF A SEC, (0CT)

YYDDO FORMAT (BCD)

60TH OF A SEC. (0CT)

(0CT)

RESERVED FOR EXPANTION

240
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GENERAL FORMAT OF THE THREE OTHER TYPES OF LUG ENTRIESS

COMPILE=AND®GO ENTRY

¢+ 1CONTROL CARD!{OR3 COMP ILER {4+ OBJECT PRUGRAM 1
1 3 LINFORMATION 8 2 8 INFORMATIGON 1 0t INFORMATION g
$C1 1ST 72 8 C % GENERAL ¢ FILE 1 C 1 GENERAL & FILE 3
: O 3 COLUMNS OF 38 O & PROGRAM § INFOR= t O 3 PROGRAM 3 INFOR= 3
t D ¢t COMPILE t D ¢ INFOR= ¢ MATION 8 [0 ¢ INFOR™ ¢ MATION

1 £E 3§ CARD $ E 3 MATION

t E 1 MATIQON

Y I Y Y YR P YT Y r Y Y Ly Y P YR LY RS YR Y R LRSS ERR R YL R LY XY XY

== 2 RECORDS mewtw 2 RECORDS =3=N RECo=t= & RECORDS =i~M REC,=!

COMPILE=ONLY ENTRY

$CONTROL CARD$10R? COMPILER i
3 SINFORMATION ¢ 2 INFORMATION s
C ¢ §ST 72 t C 1 GENERAL ¢ FILE !
0 ¢t COLUMNS QF ¢ 0 1t PROGRAM ¢t INFQR= ¢
D ¢ COMPILE $t D ¢t INFOR= t MATION
E 3 CARD t £ ¢§ MATION 1§ H

L I A XA 2 R R F YRS AR XYY & L0 EEEENER X ]

t*= 2 RECORDS ===i~ 2 RECQRDS =3~N REC."$

EXECUTE ENTRY

' $CONTROL CaRD? t OBJECT PROGRAM
1 3 VINFORMATION ¢ O ¢ INFORMATION :
$ C ¥ ST 72 t C I GENERAL ¢ FILE H
$ O ¢t COLUMNS QOF ¢ 0O ¢ PROGRAM § INFQR= ¢
t D¢t COMPILE $ D 3 INFOR= ¢ MATION
t E ¢ CARD 1 E ¢t MATION 8 '

LY XL X X R 2R ER RS LY A XY Y B LLARLE AL EE RN ]

t== 2 RECORDS ==«3= 2 RECQRDS =i=M REC,=!

241}
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GENERAL PROGRAM INFQORMATION ENTRY

WORD FIELD CCNTENTS

0 (132)  SYSTeM
(3145%] TYPE CODE

1 FILES

2 PROCESS TIME

3 I=C TIME

4 PRORATED TIME

5 START DATE

6 START TIME

7 STCP TIME

8 (11361 STOP DATE
(4218] FINISH CODE

] USERCODE

FILE INFORMATION ENTRY

THE FILE INFORMATION

FOURMAT

DeSCRIPTION

INTEGER, OQ»
0 = EXECUTE
1 = ALGOL COMPILER
2 = COBOL COMPILER
CONTROL CARD INFQORMATION
END OF LCG

PRINTER BACK P

FORTRAN CCMPILER

BASIC COMPILER

DISK FILES

XALGOL COMPILER

10s TSPOL COMPILER

INTEGER = NQO. FILES DECLARED
INTEGER = 60THS (QF A SECOND
INTEGER = 60TKS OF A SECOND
INTEGER = 60THS OF A SECOND
BCL = YYDDD FORMAT
INTEGER = 60THS OF A
SINCE LAST HALT LOUAD
INTEGER = 60THS OF A
SINCE LAST HWALT LOAD
BINARY = YYDDD FORMAT
BINARY

0 = EQJ

1 = SYNTAX ERRUR

2 = DS"ED OR ES=ED

3 & ABORT

BCL

1, 2, 3

3
4
5
6
7
8
9

SECOND
SECOND

ede

ENTRY IS AN EXACT CCPY CF THE PROGRAM=S FILt

PARAMETER BLOCK (FPB) IN MAIN MEMORY,

CONTAINS 5 WORDS A DETAILED
ANOTHER PORTION CF THIS DOCUMENT.

EACH LOGICAL ENTRY IN THE FPB
EXPLANATIUON OF THE FPB APPEARS IN
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REMOTE LOGGING

THE MASTER CONTROL PROGRAM AUTOMATICALLY MAINTAINS A LOG FILE UN
pISK FOR REMOTE DEVICES IF THE OPTIONS "DATACOM"™ AND "DCLOG"™ WERE
SET TRUE WHEN TKE MCP WAS COMPILEDs, THE LOG INFORMATION IS WRITTEN
T0 A FILE ON USER DISK LABELED "REMOTE/LOG"™s EACH LOGICAL RECORD IN
THE FILE CONSISTS 0oF FIVE WORDS AND EACH PHYSICAL RECQRD IS ONE
SEGMENT (30 WORDS) LONG, THE FILE MAY ONLY HAVE ONE ROW AND SHOULD
BE DECLARED IN THE COLD/START DECK.,

LOGGING FOR DATA COMMUNICATIQONS IS BYPASSED IF A FILE LABELED
"REMOTE/LOG" IS NOT ON DISKe THE MESSAGE?

#NULL REMOTE/LOG

IS TYPED (ON THE SPO WHEN THE MCP FIRST ATTEMPTS TQ ACCESS THE FILE
“REMOTE/LOG" ANC THE FILE DOES NOT EXIST, RECOVERY IS PROVIDED BY
ENTERING »WR® THRQUGH THE SPQ WHICH WI_| CAUSE THE FILE "KEMQTE/LOG"
TO BE CREATED AND WILL CAUSE THE FOLLOWING MESSAGE TO BE QUTPUT ON
THE SPO3

#REMOTE LOG ON DISK
THE FILE CREATED WILL BE 1000 SEGMENTS LONG,
THE FIRST RECORD OF THE FILE "REMOTE/LOG" (l.Es» THE RECORD WITH

RELATIVE ADDRESS 0) DESCRIBES THE REMAINDER OF THE FILE. THE
CONTENTS OF RECORC 0 ARE?

WORD DESCRIPTION
0 VALUE OF WORD EQUALS THE NUMBER QF LUGICAL RECURDS
WRITTEN IN THE FILE "REMOTE/LUG",
1 VALUE OF WORD EQUALS THE RECORD CAPACITY (IN LOGICAL
RECORDS) OF THE FILE "REMOTE/LGOG".
2=4 RESERVED FOR EXPANTIGN,

THE REMOTE LOG MAINTENANCE PROCEDURS HAVE BEEN MODIFIED TO MORE
CLOSELY RESEMBLE THOSE ASSOCIATED WITH OTHER (06 FILES AND T1¢
PROVIDE A MORE READILY USABLE LOGGING FACILITY, A PRUCEDURE HAS
BEEN INPLEMENTED WwHEREBY THE FILE REMOTE/LUG CAN BE RETAINED UNDER
AOTHER NAME AND SUBSEQUENTLY RE=INITIALIZED TO GATHER ADDITIGNAL
LOGGING INFORMATION,

LR MESSAGE
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THE LR KEYBOARD MESSAGE HAS BEEN ALTERED TO ALLOW THE SAVING OF
REMOTE LOG FILES» AND ALTHOUGH THE FORMAT OF THE MESSAGE HAS NOT
BEEN CHANGED, ITS ORIGINAL FUNCTION OF CALLING OyT THE LUG ANALYSIS
PROGRAM» LOGOUTR/DySks WAS BEEN ELIMINATED, AN LR MESSAGE WILL NUn
CAUSE AN EXISTING REMOTE/ZLOG FILE TO BE GIVEN THE NEW NAME <M><(>
<C>/REMLOGS WHERE «M> IS A 2*DIGIT NUMBER REPRESENTING THE CURRENT
MONTHs <D> IS A 2=DIGIT NUMBER REPRESENTING THE pAY OF THE MONTH»
AND <C> IS A 3«DIGIT FILE NUMBER INCREMENTED AFTER EVERY LR MESSAGE.
AFTER CREATION COF THE NEW LOG FILE» REMOTE/LOG IS INITIALIZED TO AN
EMPTY CONDITION, EACH NEWLY CREATED REMLOG FILE wWILL OCCUPY ONLY
THE DISK SPaAce NEEDED TO COUNTAIN THE LOG ENTRIES PRESENT IN ITS
PARENT LOG FJILE, IsEe» THE ABORT LOG SEGMENTS AND ANY UNUSED
SEGMENTS WILL NBT BE TRANSFERRED TO THE NEW FILE,

UPON COMPLETION OF 7THE FILE MAINTENANCE OPERATIONS, A KEYBOARU
MESSAGE WIL_ BE PRINTED GIVING THE NAME OF THE NEW FILEe THE FURMAT

OF THE MESSAGE IS As FOLLOwWS?S
*ewwNEW REVMOTE LOG FILE IS <M><D><C>/REML0G,

WwHEN THE REMOTE L0OG Is ONEeHALF FyLL, THE OPERATOR WILL BE NOTIFIEQ
BY THE FOLLOWING MESSAGE!

#REMOTE/ZLOG HALF FULL e
A SIMILAR MESSAGE Is PRINTED WHEN THE LOG IS FuULLe

AN LR KEYBOARD MESSAGE sSHMOULD BE ENTERED WHEN THE HALF FyLL
CONDITION OCCURS; LOG WRAP AROUND WILL BEGIN AFTER RECEIPT OF TRg
LOG FULL MESSAGE,

SHAREDISK OPERATION

WHEN OPERATING IN A SHAREDISK ENVIRONMENT» EACH SYSTEM WI{Ls IF
GENERATED wITH THW DCLOG OPTION SET, HAVE ITS OWN REMOTE/LOG. EACH
LOG WILL BE DEFFERENTIATED BY HAVING A SYSTEM DESIGNATIONs IeEes A
Bs Cs» OR D, AS THE LAST CHARACTER OF I7S <FID>»» THUS FUR EXAMPLE,
FOF SYSTEM A» REMOTE/LOGA WILL YIELD <M><P><C>/REMLUGA AFTER AN LK
MESSAGE HAS BEEN ENTERED ON THAT SYSTEM,.

FILE CREATION

THE FILE REMOTE/LOG CAN BE CREATED BY EITHER INCLUSION OF A
PERTINENT FILE CARD GRQUP IN THE COLD/START DECK OR BY ENTERING THE
WR KEYBOARD MESSAGE. IN EITHER CASE» UNCE THE FILE HAS BEEN
CREATED, IT WILL ALWAYS QCCUPY THE SAME ARtLA OF DISK; REMLOG FILES
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MAY EXIST AYWHERE ON DISK,

LOG ENTRY SPECIFICATIONS

ENTRIES IN THE "REMOTE/LOG" ARE OF SIX TYPES?

TYPE 1 LOG=0UT ENTRY

TYPE 2 LOG=IN ENTRY

TYPE 3 CONTROL CARD ENTRY QF LESS THAN 32 CHARACTERS,

TYPE 4 CONTROL CARD ENTRY QF 32 CHARACTERS QR MQREs
BUT NOT GREATER THAN 72 CHARACTERS,

TYPE S JOB STATISTICS ENTRY,

TYPE 6 ABORY INFORMATION ENTRY.,

TYPES 1, 2, AND 3 EACH REQUIRE ONE LOGICAL RECORD IN THE LO0G,
TYPES 4» S» AND 6 REQUIRE TwO LOGICAL RECORDS PER ENTRY,

FIELDS OF THE WORD o ENTRY WILL BE DIFFERENT FOR DCP DATACOM SYSTEMS,

TYPE 1 LOG=0UT ENTRY

THE FOLLOWING INFQRMATION IS ENTERED INTO THE FILE "REMOTE/LOG™ WHEN
A DATA COMMUNICATIONS STATION LUGS QUT,

WORD FIELD DESCRIPTION

L L K J LY LA R J LE X L L X LA X L J

0 [934] TERMINAL UNIT
[1414)] BUFFER
[04216) CODE = 1}
1 USERCODE
2 CURRENT DATEL
BCL = YYDDD FORMAT
3=4 UNUSED



TYPE 2

THE
A DA

WORD

0

TYPE 3

cmSe »
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LOG=IN ENTRY

FOLLOWING INFQRMATIQN IS ENTERED INTQ THE FILE "REMQTE/LQG™ WHEN
TA COMMUNICATIONS STATION LUGS INg

FIELD DESCRIPTION

L L X 2 ) LY F X B FY XA R

(984 TERMINAL UNIT
o[1484] BUFFER
[4216]) CODE = 2

USERCODE

CURRENT DATE

BCL = YYDDD FORMAT

"XcLOCK™ VALUE = TIME OF DAY
AT LOG IN

UNUSED

CONTROL CARD ENTRY

RSP RER Somw WWamws

THE FOLLOWING INFORMATION Is ENTERED INTO THE FILE "REMOTE/LOG"™ WHEN
A JOB IS SgLECTep TO "RUN", EVERY "RUN™ OR "gXpCUTE"™ FROM A REMOTE

STAT

WORD

0

ION IS LOGGEC.

FIELD DESCRIPTION

[914) TERMINAL UNIT

W[1434) BUFFER

+[18124) RUN NUMBER *

[4216] CODE = 3
CONTENTS OF CONTROL CARD
(MAXIMUM 31 CHARACTERS)

ENTRIES IN THE FILE "REMOTE/LOG" CORRESPUNDING TO ENTRIES IN
THE FILE "SYSTEM/LOG"™ HAVE THE SAME "RUN NUMBER" WHERE A JOBS
"RUN NUMBER"™ IS DEFINED TO Bt ITS START TIME (IN 60THS QOF A
SECOND) AS SPECIFIED IN THE "SYSTEM/LOG",
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TYPE 4 CONTROL CARD ENTRY

THE FOLLOWING INFCORMATION IS ENTERED INTO THE FILE "REMOTE/LOG"™ WHEN
A JOB IS SELECTED TO "RUN"™, EVERY "RUN™ OR "EXECUTE™ FROM A REMDTE
STATION IS LOGGED, THISs ENTRY Is IDENTICAL TO THE TYPE 3 ENTRY
EXCEPT THAT PRCVISION IS MADE FOR CONTRCL CARD INFORMATION 32=72
CHARACTERS IN LENGTH,

WORD FI1ELD DESCRIPTION

moase L L2 X ] (XL Y LY LR

0 W[914] TERMINAL UNIT
o[1434) BUFFER
o[18124) RUN NUMBER =
o[4216) CODE = 4
1=9 CONTENTS OF CONTROL CARD
(32=72 CHARACTERS)

" ENTRIES IN THE FILE "REMOTE/LOG" CORRESPONDING TO ENTRIES IN
THE FILE "SYSTEM/LOG"™ HAVE THE SAME "RUN NUMBER"» WHLRE A JOB=S
"RUN NUMBER™ s DEFINED TO BE ITS START TIME (IN 60THS OF A
SECOND) AS SPECIFIED IN THE "SYSTEM/LOG",



TYPE S

JOB STATISTICS

LA X J L XX L X X ¥ ¥ ¥ 1
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THE FOLLOWING INFCRMATIQON IS ENTERED IN THE FILE "REMOTE/LOG"™ WHEN A
STATION DETACHES FROM A JOB}

WORD

0

B W) e

FIELD

e[211)
(984
[14184]

(18824]
s [4216]

o [3121)

[271211]

DESCRIPTION

(Y T Y Ly % 2 X

O = ATTACHED BY "READ"™, "SEEKM™s(QR "WRITE"
1 3 ATTACHED BY ENTERING "RUN™ QR "EXECUTE"™ CARD
TERMINAL UNIT

BUFFER

RUN NUMBER (SEE TYPE 3 & 4 ENTRIES)

CODE = 5

USERCODE

<MFID> QF OBJECT PRQGRAM (7 CARACTERS)
<F1D0> pgF OBWECT PRQGRAM (7 CHARACTERS)
PROCESSQR TIME IN 60THS OF A SECOND
1.E+#PROCESSOR TIME USED FOR THIS STATIONS
OuT OF THE TOTAL yusStED By THE JOB
PRQ=RATED TIME IN 60THS UF A SgcONps
1.E4»PRQ=RATED TIME USED By THIS STATIQON
OUT OF THE TOTAL USED BY THE JOB

I=0 TIME IN 60THS QOF A SECOND

I+Ee» I=0 TIME USED BY THIS STATION»

QUT OF THE TOTAL USED BY THE JOB

START DATES sEs» DATE WHEN yOB

ATTACHED TO THIS STAT]ION

(BJNARY = YYDDD FORMAT)

STOP DATEJ? leEe» DATE WHEN JOB

DETACHED FRUM STATION

(BINARY = YYDOD FORMAT)

ATTACH TIMES I.E0» TIME WHEN JOB

ATTACHED TO STATION

DETACH TIME) I.Ees TIME WHEN JOB

DETACHED FRUM STATION



TYPE 6

THE

WORD

L X R J

0

B W N e

PAGE 249
= LOGGING =

ABORT INFORMATION ENTRY

FOLLOWING INFORMATION IS ENTERED INTO THE FILE "REMOTE/ZLOG"
SUBSEQUENT ¥0 A KWALT/LOAD:?

FIELD

L LA 2 J

e(231)
o [984)
e[14134)

[18124)
1 [4216])

f3121)

271211

DESCRIPTION

LEL X LR 2 R X2 B J

0 = ATTACHED BY "READ", "SEEK",QR "wRITE"
{ = ATTACHED BY ENTERING "RUN"™ QR M"EXECUTE"™ CARQ
TERMINAL UNIT

BUFFER

RUN NUMBER (SEE TYPE 3 & 4 ENTRJES)

CODE = 6

USERCODE

<MFID> QF OBJECT PROGRAM (7 CARACTERS)
<FID> pF OBJECT PROGRAM (7 CHARACTERS)
PROCESSQR TIME IN 60THS OF A SECOND
1,E+.»PROCESSOR TIME USED FOR THIS STATION»
OUT OF THE TOTAL USED BY THE JOB
PRO=RATED TIME IN 60THS UF A SECOND/
I+EesPRO"RATED TIME USED BY THIS STATION
OuUT OF THE TOTAL USED BY THE JOB

I=0 TIME IN 60THS QF A SECOND

IeEes I1=0 TIME USED BY THIS STATION.

OUT OF THE TOTAL USED BY THE JOB

START DATES o+Ee2 DATE WKWEN OB

ATTACHED TO THIS STATION

(BINARY = YYDDD FQORMAT)

STOP DATE’ leEe» DATE WHEN JOB

DETACHED FRUM STATION

(BJNARY = YYDDD FORMAT)

ATTACH TIME; Ie.Eer TIME WHEN JOB

ATTACHED TO STATION

DETACH TIMES I4Eer TIME AT LAST HALT LOAD
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CREATION OF REMOTE LCG ENTRIES

AS PREVIOUSLY INDICATED, LOG=IN, LOG=QUT» AND CONTROL CARD ENTRIES
ARE MADE AT THE TIME AT WHICH THEY QCCURe. THIS IS POSSIBLE SINCEL
THE INFORMATION CONTAINED IN THOSE ENTRIES IS IMMEDIATELY AVAILABLE,

THE INFORMATION CONTAINED WITHIN A JOBS STATISTICS ENTRY I3
ACCUMULATED DURING THE TIME THAT A REMOTE TERMINAL IS ATTACHED TO A
PROGRAM THE ENTRY Is RECORDED IN THE REMOTE (0G AT THE TIME A
PROGRAM ANp RgMOTE TERMINAL BpcOMg DETACHED FROM ONg ANOTHER,

IT 1Is THE RESPONSIBILITY OF THE (OBJECT PROUOGRAM TO DICTATE wWHICH
REMOTE STATION IS TOo BE CHARGED FQR ANY PARTICULAR "S_LICE" gF A
PROGRAM=S PROCESSOR, l=0, AND PRO=RATED TIMEe THE TASK INVOLVED IN
SPECIFYING THE STATIgN TO BE CHARGED IS» MQWEVERs AN EASY QONEe. THE
PROCEDURE INVOLVED IN SLICING TIMES IS AS FOLLOWS:

THE MCP MAINTAINS A TABLE, CALLED USERSTA, WHICH CONTAINS ONE
LOCATION FOR gAcH PROGRAM IN THE MIXe THE CONTENTS OfF A GIVEN
PRQGRAM=S | DCATIQON IN THIS TAB%E Is THE STATIQN AODRESS (QF THE
REMOTE STATION PRESENTLY SPECIFIED 10 BE CHARGED FOR TE TIME USEU

FOR THAT PROGRAM,

WHEN A PROGRAM ENTERS THE MIX» ITS LQCATIQON IN THE USERSTA TABLE IS
SET 71O THE ADDRESS OF STATION 0/0» A NONTEXISTENT REMOTE TERMINAL.
THE TIMES ASSIGNED TO STATION 0/0 ARE THOSE WHICH THE PROGRAM DOES
NOT ASSIGN TO ANY GIVEN STATION} IeEes» THEY ARE UNASSIGNED TIMES.
THEN FROM THAT TIMg UNTIL THE ADDRESS IN THWAT PROGRAM=S USERSTA
LOCATION CHANGES, STATIQON 0/0 IS CMARGED FQR AL PROCESSOR, I=0,AND
PRO=RATED TYTIMES CHARGED TO THE PROGRAM, WHMEN THE ADDRESS N THE
PROGRAM®=S USERSTA | OCATIgN CHANGES» THE REMOTE TERMINAL WHQOSE
ADDRESS IS THEN SPECIFIED BEGING BEING CHARGED FOR THE TIMES
ASSIGNED TO THE PROGRAM» ETC.

THE WAY IN WMICH A PROGRAM DESIGNATES THE ADDRESS YO BE PLACED IN
USERSTA CeleEes THE WAY IN WHICH A PROGRAM DESIGNATES THE STATION
TO BE CHARGED) IS TO PgRFORM EITHER A PASSIVE OR ACTIVE INTERROGATE
STATEMENT REFERENCING THE STATION. IN ALGOL, THIS INVOLVES A
STATEMENT @F THE FORM STATUS(TUBUFF,0) UOR STATUS(TUBUFF»1), IN
COBOL» IT INVOLVES A STATEMENT SUCH AS MOVE FILENAME FROM TUsBUF Ty
STATUSWORD OR MCVE FILENAME FRQM TU» BUF AFTER CHECK TO STATUSKORD.
EACH TIME SUCH AN INTERROGATE IS PERFQORMED» THE MCP CHECKS TQ SEE IF
THE TERMINAL BUFFER ADDRESS CURRENTLY IN THE PROGRAMS USERSTA
LOCATION IS PBIFFERENT FROM THE ONE SPECIFIED IN THE INTERROGATEL
STATEMENT, IF IT 1S, THE OLD STATION IS CHARGED WITH ALL TIMES
SINCE THE PREVICUS CHANGE IN USERSTA AND THE NEW STATION [$
ESTABLISHED AS THE NEWwW RECIPIENT OF TIME,
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IT SHOULD BE NOTED THAT , IF A PROGRAM WISHES TO DESIGNATE CERTAIN
TIMES AS BEING UNASSIGNED (leEe ASSIGNED TO STATION 0/0)» IT
SHOULD PERFQRM A PASSIVE INTERRUGATE ON STATION 0/0,

WHENEVER A STATION IS DETACHED FROM A PROGRAMs, A JOB STATISTICS
ENTRY IS RECORCED IN THE LOGe THE ENTRY, OF COURSE, CONTAINS ALL
THE TIMES WHICH WERE ALLOTTED TO THE STATION IN THE MANNEK DESCRIBED
ABOVE ,

THE FILE “"REMOTE/LOG"™ IS PARTITIONED IN TWO PARTS. IF *N™ IS AN
INTEGER SPECIFYING THE NUMBER UF 30 WQRD SEGMENTS USED BY THE Flik»
THEN THE FIRST N*ABRTLNGTH SEGMENTS ARE RESERVEC FOR REMOTE TERMINAL
LOG ENTRIES, THME RECORD CAPACITY OF THIS AREA IN LOGICAL RECORDS IS
6X(N"ABRTLNGTH) THE ABORT INFORMATION IS WRITTEN IN THE REMAINING
ABRTLNGTH SEGMENTS OF THE FILE, THE PARAMETER ABRTLNGTH (MCP
SEQUENCE NOe 00908000) SPECIFIES THE NUMBER QOF SEGMENTS ySED IN
MAINTAINING ABORT INFORMATION AND MyST NOT EXCEED 34, A REMOTE
TERMINAL REQUIRES AN ENTRY IN THE ABQRT TABLE FQOR EACH PROGRAM Ty
WHICH IT IS ATTACHED; THE MAXIMUM NUMBER OF ENTRIES ACCOMMODATED 1§
IXABRT NGTH=1, IN THE EVENT THAT A HA_T/LOAD ]S NECESSARY» THE
ABORT AREA OF THE FILE "REMQOTE/LOG"™ IS CHECKED TO DETERMINE IF ANY
REMOTE TERMINALS WERE ATTACHED PRIOR TO THE HALT/LOUAD SEQUENCE,
ABORT INFORMATION IS FORMATTED AS A TYPE 6 ENTRY» AND PLACED IN THE
FIRST (N=ABRTLNGTH) SEGMENTS,
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LOGICAL UNIT NUMBERS

THE "MCP"™ ASSOCIATES ONE UNIGQUE LOGICAL UNIT NUMBER WITH EACH I/U
UNIT (THIS IS QIFFERENT FROM THE HARDWARE UNIT NUMBERS)e THE
LOGICAL UNIT NUMBERS ASSIGNED THE 1,0 UNITS WERE DETERMINED BY THE
FORMAT OF THE RESULT OF THE READ READY REGISTER (RRR) QPERATQR. THE
RESULT OF THE "RRR" OPERATOR IS STORED 1IN THE FIELDS (1733113,
NUMBERING FROM RIGHT TO LEFT» BIT ([4731) IS NUMBERED Os» AND BIT (221
1) IS NUMBERED 25,

LOGICAL LOGICAL LOGICAL
UNIT UNIT UNIT
UNIT NUMBER UNIT NUMBER UNIT NUMBER
MTA 0 LPB 21 CoL 42
MTB 1 cPaA 22 COM 43
MTC 2 CRA 23 CON 44
MTD 3 CRB 24 COF 45
MTE 4 SPO 25 cow 46
MTF S PPA 26 CDR a7
MTH 6 PRA 27 cos 48
MTJ H4 PPB 28 coT 49
MTK 8 PPB 29 couv 50
MTL 9 DCA 30 coyv 51
MTM 10 XXX 31 COon 52
MTN i1 CDA 32 cox 53
MTP 12 coB 33 coY 54
MTR 13 coc 34 Coé& 55
MTS 14 coD 35 cbe §6
MTT 13 CDE 36 ce3d 57
DRA 16 CDF 37 Co4 58
DRB 17 CcDG 38 €05 59
DKA 18 CON 39 coé 60
DKB 19 coJ 40 co7 61
LPA e0 COK 41 coe 62
co9 63

MTX 64
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LOOK@

THE

" _00KQ" IS A VARIABLE IN THE MCPes PRT WHICH IS THE HEAD OF A
LINKED=LIST OF LOGGED=IN USERS OF B487 REMUTE DEVICESe EACH ENTRY
1S TEN WORDS L ONG, INCLUDING THE MEMORY LINKs EACH ENTRY LINKS TU
THE NEXT AND wiILL EVENTUALLY POINT BACK TC "LOOKG", THE FORMAT OF
TE MCP VARIABLE "_LOQKQ" 1S3

FIELD CONTENTS

L L L X A (XX 3 2 X ¥ X J

[0t9] 0

[9191] er77

{18:15) ADCRESS OF SECONDARY LINK WORU FCR LAST ENTRY
£33:13) ACDRESS QF SECONDARY LINK WQRD FQR FIRST ENTRY

FORMAT OF A "L0OOKG"™ ENTRY ISt

WORD FIELD CONTENTS

rY XYl LE X § N L L X X R ¥ §"3

(84 AND @6)
PRIMARY MEMORY LINK WORD (SAVE)
SECONDARY MEMORY LINK WORD
[(089]) 0
(919) TERMINAL UNIT AND BUFFER NUMBER
(18315) ADDRESS OF SECONDARY LINK WORD OF NEXT
ENTRY
(33115) ADDRESS OF SECONDARY LINK WORD OF LAST
ENTRY
USER CODE
CCMASK1]
CCMASK2
INFOMASK1
INFOMASK2
MIXMASK
TIME WHEN USER LOGGED=IN IN 60THS OF A SECOND
RESERVED FOR EXPANSION

-0

O BN A WN
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LSLATE

POINTER TO LAST ENTRY PLACED IN THE SLATE,

LQAVAIL

CONTAINS AN INDEX SPECIFYING FIRST EMPTY WORD IN THE LQUE,

LQVE

LI AKX ]

DESCRIPTOR PROINTING TO THE LQUE ARRAY WHICH CONTANS THE ADDRESS AND
INDEX INTO THE IOQQUE FOR EVERY DISK I,0 THAT RESULTED IN A LOCKED
ADDRESS THAT HASN=T BEEN UNLOCKED.
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MAKEPRESENT

LA AL T X T L A K 2

MAKEPRESENT(C) IS A PRQCEDURE wWHIChH FQORCES CORE PRESENCE FQR CQDE.
DATA, AND /0 BUFFER INFORMATION WHEN A NON-PRESENT DESCRIPTOR
ARISES INNORMAL STATE (ESPB IT HANDLES CONTRUL STATE COOE)se "C® IS
THE PROCEDURE DESCRIPTQR,

MAINTLOGARRAY

LI A Y T X E L K & 3 ]

AN ARRAY DESCRIPTOR FQOR A 30 WORD ARRAY USED IN WRITING TQ THE
MAINTENANCE LOG ("MAINT/LOG™),

MCP

VARIABLE CONTAINING TYTHE USER IDENTIFICATION OF THE PRIVILEGED USER
OBTAINED FROM TME REMOTE/USER FILEs IF THE FILE IS NOT PRESENT, THE
DEFAULT VALUE OF (NOT 0) IS USED.

MCPBASE

CONTAINS THE BISK ADDRESS (0CTAL) OF THE BEGINNING OF THE MCP THAT
IS CURRENTLYT IN USE, THIS ADDRESS 1S PASSED TO THE MCP BY THE
LOADER ROUTINE AT EACH HALT/LOAD IN M[O).[18830)s WHEN THE ESPBIT
ROUTINE IS CALCULATING THE DISK ADORESS OF AN MCP SEGMENT, IT ADDS
MCPBASE TO THE ADODRESS THAT IS CONTAINED IN THE PRT CELL FOR THAT
SEGMENT,

MCPTQP

LA A X T X ]

CONTAINS DISK ADDRESS OF ENp OF FILE CONTAINING THE CURRENT MCP» FOR
USE OF STATISTICS CODE,
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MDELTA

A POINTER ySED IN STORING 5 WORD RECQRDS INTO A 30 WORD ARRAY FOR
THE MAINTENANCE LCG.

MLOG

A POINTER (USED 1O KEEP TRACK OF THE NUMBER OF DISK SEGMENTS IN THE
FILE "MAINT/LOG",

MEMASK

DESCRIPTOR POINTING TO MEMASK ARRAY USED TU INDICATE WHICKR MEMORY
MODS ARE CONSIDERED "UP"™ AND WHICH ARE CONSICERED "DQWN"»

MEMORY

@ 50000000 000O0QOOOCC,
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MEMORY CONTENTS = CELLS 0=200 (OCTAL)

WS aee SR OeORen ¥ aaeen Toew® asoePee

CELL

0

W N e

[« JV_ B

CONTENTS

SAME FORMAT AS MEMORY L INK

(USED AT HALT LOAD TO PASS THE BASE
ADDRESS OF THE MCP TO THE MCP

AND SYSNO IN [161121])

MCP

MSCW (PLACED BY THE KERNEL)

PATCH LEVEL IN DECIMAL

(ALSO USED FOR DcP INITIALIZATION)

USED FCR DCP INITIALIZATION

JUNK = USED BY THE MCP

USED BY TAPEPARITYRETRY

RETRY SCOMETIMES CONTAINS THE WORD COUNT
MSCW = COPY QOF THE LAST MSCW FQR WRICH
MSFF WAS TRUE

INCN FCR P2 OR I<=0 DESCRIPTOR ADDRESS
MDELTA

ML0G

MROW

I=0 1 RESULT DESCRIPTUR

I«0 2 RESULT DESCRIPTUR

I=0 3 RESULT DESCRIPTOR

I=-0 4 RESULT DESCRIPTUR

FIRST CELL READ FROM ON HALT LOAD

UNDEF INED

TIME INTERVAL INTERRUPT (CCIQ3F)

I=0 BUSY INTERRUPT (CCIO04F)

KEYBOARD REQUEST INTERRUPT (CCIOSF)
PRINTER 1 FINISHED INTERRUPT (CCIQ6F)
PRINTER 2 FINISHED INTERRUPT (CCIQ7F)
I=0 § FINISHED INTERRUPT (CCIOQS8F)

I=0 2 FINISHED INTERRUPT (CCIQ9F)

I=0 3 FINISHED INTERRUPT (CCI10F)

I=0 4 FINSIHED INTERRUPT (CCIl1F)

P2 BUSY INTERRUPT (CCl12F)

INQUIRY REQUEST INTERRUPT (CCJI13F)
SPECIAL INTERRUPT 1 (CCI14F)

READ AFTER WRITE CHECK 1 INTERRUPT (CCI15¢)
REPORT FREE ADDRESS INTERRUPT ON SHAREDISK SYSTEMS
READ AFTER WRITE CHECK 2 INTERRUPT (CCI16F)
P2 MEMQORY PARITY ERROR INTERRUPT (PK=IO1F)
P2 INVALID ADDRESS INTERRUPT (PK=102F)
NOT USED

257



43
44
45
46
47
50
51
52
53
54
55
56
57
60
61
62
63

65
66
67
70
71
72
73
74
75
76
144
100
101=157
101
102
133

160
161
162
163
164
165
166
167
170
171
172
173
174
175
176
177

PAGE
= MEMORY CONTENTS = CELLS 0~200 (0CTAL) =

P2 STACK OVERFLOW INTERRUPT (PK=ICJ3F)

P2 COMMUNICATE INTERRUPT (PK=BCD 4)

P2 PROGRAM RELEASE INTERRUPT (PK=gCD 5)
P2 CONTINUITY BIT INTERRUPT (PK=BCD 6)

P2 PRESENSE BIT INTERRUPT (PK=BCD 7)

P2 FLAG BIT INTERRUPT (PK=BCD 8)

P2 INVALID INDEX INTERRUPT (PKe*BCD 9)

P2 EXPONENT UNDERFLOW INTERRUPT (PK=BCD 10)
P2 EXPONENT OVERFLOW INTERRUPT (FK*BCD 11)
P2 INTEGER OVERFLOW INTERRUPT (PK=BCD t2)
P2 DIVIDE BY ZERQ INTERRUPT (PK=BCD 13)
LOGHOLCER

NUMAINTMESS

P{ MEMCRY PARITY ERROR INTERRUPT (PK=]0LF)
P1 INVALID ADDRESS INTERRUPT (PK=102F)

P{ STACK OVERFLOW INTERRUPT (PK=IQ3F)
LOGENTRY

P1 COMMUNICATE INTERRUPT (PK=BCD 4)

P1 PROGRAM RELEASE INTERRUPT (PK=BCD 5)
P1 CONTINUITY BIT INTERRUPT (PK=BCL 6)

P1 PRESENSE BIT INTERRUPT (PKe=gCD 7)

P1 FLAG BIT INTERRUPT (PK=BCD 8)

Py INVALID INDEX INTERRUPT (PK=BCD 9)

P1 EXPONENT UNDERFLOW INTERRUPT (PK=BCD 10)
Py EXPONENT OVERFLOW INTERRUPT (PK=BCD 11)
P1 INTEGER QVERF QW INTERRUPT (PK=BCD 12)
Py DEVIDE BY ZERD INTERRUPT (PK=BCO 13)
NXDISK

MAINTLOGREADY

BASE OF MCP "STACK"

"MCP"™ STACK

ONEOHONE

ONEOHTWC

TEMPORARY DESCRIPTOR T0 EUIOQ

USED ONLY DURING A HALT (OAD

NTL

NT2

NT3

NT4

NTD

NTO

NTT7

DATE

CLOCK

XCLOCK

READY

RESERVED DISK ADDRESS

LASTCDNUM

FIRSTDECK

LASTDECK

DIRDSK

258
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200 PRT FOR "MCP"



MEMORY LAYOUT

(2 AT ¥ B L X ¥ 2 2 ]

MODULE ©
00000
00001

03720
03721
03722

= MEMORY LAYCUT =

(X LI AT A XY FY R R Y Y X 2 R 0 X AN R L 2 ¥ ¥ Fy-y']

1190 110 0%0t4 7 7 7 540 3 7 2 Ot

1030 080 0t0%0 O 0 O 0O!0 C 0 Q O
I XA I I L P Y P Y L Y P LR Y Y )
H !
L ]
! !
! ]

(LA AL X XL PE YR R R LAY Y L R YR Y ]

1240 010 08080 0 0 0 031 7 7 7 614

LA AL E R LRI TR LS AR AL LYY X}

1030 030 0%0%3 4 0 S 433 0 0 0 1

LA A X Y XYY S IR PR S R S X X% ¥y )

16310 030 0%030 0 O O Q14 7 7 7 6%

L
L {
t !
H t
! ]
1 !
! H
! L
L i
] H
1 ]
i H
! i
H H
H $
H L
4 H

(A A X R XXX FY S 2 Rl XY X0 N ¥ )

MODULE 1

LE LA LA BRI R AL LAY XY X X X J

oS S0 o0 0 e o» ev se ow
0 0 oo G5 e® 0 e S e

PAGE
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17776

irrrey

= MEMORY LAYQUT =

B B VO G0 SO GV WP VP SO OGN SO VL I0 SO e SO
B9 D6 ST G5 G5 VO 6P P AT SO AL GO G5 00 20 ow

(YT TP Y Py Y Y Y Y YL L LY Y Y Yy

$130 030 0%0%0 3 7 2 0%3 0 0 0 O

LA L A X X E XX X R L 2 X A A0 XX 22X ¥ ¥ ¥ J

080 0810 08010 O 0 O O%0 0 0 0 O
L | ' I ] L i

(LY X Y YR FYX Y Y 2 8 X 2 A KRS LENNERERXEZX J

CORE MEMORY AT HALT=LOAD TIME

PAGE
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30000
30001
30002

= MEMORY LAYQUT =

MODULE 3

3 8 ' t 3 L H
1280 9310 01031 7 7 7 684 7 7 7 5%

$0%0 030 03033 7 7 7 334 7 7 7 6%

X A R A Y YRR R R FY R Y EREFE L ERN Y Y ]

$080 030 03030 O 0 0 030 3 7 2 1t

L A A XX Y RS Y X XL RN X 2 8 % 2 % 3

Bh OO GO SO S0 SO SO AV B SO P SO G OO SU PO SO SO SO VA V4 Gv 00

:
L
!
$
:
H
L
L
L
L
]
!
$
H
!
L
!
$
i
L
'
L
!
L

LI Y YT e Yy ey FYRXEYYY Y LY Y

MODULE 4

S8 SO 0o S0 G0 S8 G G0 g8 VS OB 2e S OO
B8 20 as O 56 SN G4 BE Yo S GO Sa A% o

PAGE
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arrrs
4rrve

4rrerr

= MgMORY LAYQUT =

h BB G SO S S8 SO G8 o8
S S NG B0 e OS5 W% e v

-
»e

LA E XY E XYY LY XS A AL XA R E XX ¥ ¥ J

8130 030 01083 0 0 C Q%0 C 0 C 0

LY I I YY NI Y YR Y R Y R A R AR R R Y 3 8 X 'Y )

1030 O8C 01087 7 7 7 730 3 7 2 11

LA X L L EES R EY 2 A X K2 2 XXX X ¥}

1610 030 04030 0 0 0 083 0 0 O 1
t 3 : P ' !

[ X 2 XS R X Y Y P R Y Y Y R A R XER AR XYY Y3 ]

MODULES 0» 1» 3, AND 4 ON LINE

PAGE
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MEMORY LINKS

LA LA T X B L X 2 J

MEMQRY LINKS ARE USED BY THE MCP T KEEP TRACK gF THE ASSIGNMENT CF
CORE AREAS, FHERE IS AN AVAILABLE MEMORY LINK IN EVERY UNASIGNEQ
ARE A+ A MEMORY L INK FOR AVAILABLE STORAGE OCCUPIES THREE WORDS.
THESE WORDS PROVIDE THE FOLLOWING INFORMATIONG

A, THEY SPECIFY THMAT THE AREA 1S AVAILABLE,

Be THEY SPECIFY THE SIZE OF THE AREA.

C, THEY PROVIDE THE ADDRESS OF THE FOLLUWING AVAILABLE AREA,

WHEN CORE STORAGE Is CLASSIFIED AND QRGANIZED FgR THE FIRST TIME
AFTER A HALT/LCgADs THE MCP PERFQRMS QPERATIQONS TQO DETERMINE WHAT
MEMORY MODULES ARE AVAILABLE ON THE SYSTEM IN A CONTIGUOUS AREA FRUM
MEMORY ADDRESS Q. LINKS ARE SET UP SC THAT TeE AREAS IN THOSE
MODULES WHICH ARE NOT PRESENT ARE NEVER ASSIGNED» AND» CONSEQUENTLY»
NEVER ADDRESSED. PERMANENT MCP  PROGRAM SEGMENTS RELATED TO
INITIALIZATION ROUTINES MAY BE IN CORE AFTER INITIALIZATION, BUT
THEY ARE OVERLAYABLE’S ALL OTHER CORE 1S MARKED AVAILABLE,

LINKS FQR AVAILABLE AREA (3 WQRDS)
FIELD VALUES AND FUNCTIONS

WORD 1

TP I LY PSP Y ey P Y Y Y PP L LYY R FL LY FY YR Y Y X ¥
LI I | L ! ! L

LI I | $ADDRESS OF 31ADDRESS OF
I I |
LI B

! $
tPREVIOUS INEXT AREA

e a0 45 S S0 S0 20
e 0 S0 s o o8 o
on 20 W6 49 oo e en oo

t
!
'

10848 3 ' :

U I tAREA :

I ' !

I : !

I ' ! ' ' :

012 9 15 18 33 47

FIELD FIELD VALUE FUNCTION

(011) 0 FLAG BIT

(111] 1 AVAILABILITY

(2111 NAw

(3316) NA



WORD 2

(9161
(1513]
[18115)

(33t115)

-
L]
LI ]
LI |
L |
L |
LI |
it
L I |
LI
- -

0
FIELD

LA A & X J

(01183
(18115)
(33113)

NA
NA
ADDRESS

ACDRESS

NA»

FIELD VALUE

0
VARIES
ACDRESS

MEMORY LINKS =

= NOT APPLICABLE

t
t
'
1SIZE OF
'

ITHIS AREA

18
FUNCTION

PAGE

ADDRESS OF 1ST WORD OF LINK
FOR PREVIQUS AREA

ADDRESS OF 1ST WORD OF LINK
FOR NEXT AREA

LI LI LY L RS Y FYRYEE Y Y Y SIL LY ASE RS R RA SRR X R R 2 8 0 K 0 3 ¥ )

3 1
$ADDRESS OF
$ :
INEXT AVALIL=3
: H
tABLE AREA
: H
H t
3 !

[ Z PR XX Y XY Y R FY X Py FEE Y RY YRR Y Y Y Y ¥y FYyY X X ¥ Y

33 47

ZEROS REQUIREC BY "LLL"™ OPERATOR
SIZE OF AVAILABLE AREA

ADDRESS QF 2ND WORD IN LINK

FOR NEXT AVAILABLE AREA
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= MEMORY LINKS =

L !
tADDRESS OF

] H
LI :
L $ :
t tPREVIOQUS i
LI | t 5
t 3 VAVAILABLE
(I | ! i
LI | $AREA '
i $ i
0 33 47
FIELD FIELD VALVE FUNCTION
Ll AR X ] LE N B X BN L X X J_J LA A X X X L2 J
(01331 0 NONE

(33113) ADDRESS AUDRESS QF 2ND WORD IN LINK

FOR PREVIQUS AVAILABLE AREA
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LINK FOR IN=USE AREA (2 WQORDS)

FIELD VALUES AND FUNCTIONS

WORD 1

I I I
LI I I |
LR R 1 |
11 1A

10108Vs TYPE

P 1 OLES
I T
I
Poos ot

012
FIELD

(0311
(1]
(2111
[316)

- e S5 S0 W8 e O

9

FIELD VALUE

0

0
071
1=63

PAGE
MEMORY LINKS =
H H H H
’ $ADDRESS UF :ADDRESS OF
: } H 3
H tPREVIOUS INEXT AREA 1
MIX 8§ $ 3 3
' 1AREA : t
: 3 | '
$ : $ '
' t H '
15 18 33 47
FUNCTION
FLAG BIT
AVAILABILITY
SAVE (1 = "SAVE"™ AREA)
TYPE CF AREA
0 = DEFALT
1 = PROGRAM, SEGMENT DICTIONARY
2 ® DATA
3 = I/0 BUFFERS
4 s ALGQOL FIB AND TANK
5 = FILL WITH INQUIRY BUFFER OR
ATTACHED RUWS OR STATION TABLE
ROWS
6 » COBOL OR SGRT FILE FIB
7 = INTRINSIC (IF SAVE)
8 s DISK FILE HEADER
9 8 INFO USED BY DISKERROR
10 » EGGSELECT STACK
1¢ = INDEPENODENT PROCESS STACKS
13 = INTRINSIC CALLED BY ANUTHER
INTRINSIC
20 5 CIDRUW CR ATTACHED LABEL
21 = SNAPSKQT (BREAKOUT/RESTART)

[916]

0 = MIXMAX

MIX INDEX OF PROGRAM (SING
AREA, INTRINSICS & MCP MIX=0

RE=ENTRANT JOB HAS MIXx OF FIRST JUB
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{15131
(18319]

(331151

O=CELTA
ADCRESS

ADDRESS

MEMORY LINKS

EXCESS AREA SPACE

ADDRESS OF 1ST wWORD OF
LINK FOR PREVIUUS AREA

ADDRESS OF 3§ST WORD FOR

NEXT AREA

XX YRR SRS R R FY AP LI E ALY AR AR R R R S R 0 X 3 % ]

H
'
L}
'
!
]
'
!
!
-

01
FIELD

(81101
{lgi1s)

(331151

$

e B 00 0 4% e o

8

INT
NC

- S0 8 0 e e e

18
FIELD VALUE

INTRINSIC
VARIES

#DDRESS

FUNCTION

INTRINSIC NUMBER CINTRINSICS CNLY)

e DO SO DO S5 2O OO

33

ADDR

PROGRAM SEGMENT = SIZt
IF CIDROW OR LABEL (TYPE 20)»

CIDTABLE
1F DATaA»

IF OBJECT PROGRAM, SEGMENT NUMBER,
IF BUFFER AREA» TOP I/0 DESCRIPTOR,
IF “MCP"™ PROGRAM SEGMENT,

ADDRESS,

INDEX

e WBe B Be S8 S8 B Be

LI XYY ZY R R Y ey Y Y PY Y P Y L LRSS LR Y RS XY X Y X ¥

47

PAGE
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ADDRESS OF ARRAY DESCRIPTUR,

"PRTN
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MEMORY ORGANIZAFION

THE CONTENTS OF MEMORY IS ORGANIZED BY A MECHANISM KNOWN AS A MEMORY
LINKe A  MEMBRY LINK IDENTIFIES THE CONTENTS OF THE MEMORY AREA
IMMEDIATELY FOLLOWING IT AND THE SIZg OF THE AREA, ALL AREAS [N
MEMORY, WHETHER AVAILABLE OR IN=USE, ARE IDENTIFIED THROUGH THIS
STRUCTURE, EACK MEMORY LINK ALSO CONTAINS THE ADDRESS OF THE
PRECEEDING AND FOLLOWING LINK SO THAT THE ENTIRE CONTENTS COF MEMORY
CAN BE QUICKLY KNOWN BY SCANNING THE LINKSe

THE MCP CLASSIFIEs CORE AREAS CONTAINING INFORMATION WHICH MuST
REMAIN IN PLACE aS NON=QVERLAYABLE STORAGE. FOR EXAMPLE» THE MCP
HAs ROUTINES WND 7ABLES THAT MUsT FREQUENTLY BE UsStED WHEN HANDLING
INTERRUPT CONDITIONS AND OTHER CONTROL FUNCTIONS, THE SPACE THAT
WouLD BE MOMENTARILY GAINED BY UVERLAYING SUCH INFORMATION WOULD NOT
BE WOTH THE TIME REQUIRED 710G MAKE THE INFORMATION PRESENT WHEN

NEEDED AGAIN

THERE IS ALSO A NEED FOR CERTAIN KINDS OF OBVECT PROCGRAM INFORMATION
T0 REMAIN IN FIXED (OCATIONS WHILE A PROGRAM IS BEING PROCESSED.
THIS REQUIREMENT HOLDS FOR ALL INFORMATION WHICH WILL BE REFERENCED
BY THE MCP TMROUGH USE OF ABSULUTE ADDRESSESi: FOR EXAMPLE, CONTRUL
FIELDS WHICH CONTAIN ABSOLUTE ADDRESSES OF PROGRAM SEGMENTS,

OVERLAYABLE STORAGE REFERS TO INFORMATION IN CORE STORAGE THAT MUST
BE PRESENT WMWEN NEEDEDe IT IS OFTEN THE CASE THAT ALL INFORMATION
PERTAINING ¥0 A PROGRAM CANNOT BE IN CQRE AT THE SAME TIME, THIS I
MOST OFTEN THE CASE WHEN PRQGRAMMING FOR QPERATING SYSTEMS WITH LESS
THEN MAXIMUM CBREs HOWEVER, THE MAJORITY OF THE INFORMATION RELATED
TO0 OBJVECT PROGRAMSs AND MOST INFORMATION IN THE MCP» MAY BE USED
RELATIVELY INFREQUENTLY. WITH RESPECT TU SUCH INFORMATION, THE
MAJOR FACTOR DETERMINING ITS NECESSITY TO BeE PRESENT IN CORE IS THAT
IT MUST BE PRESENT WHEN NEEDED

SINCE THE PROGRAMS ARE STORED ON U[UISK DURING THE TIME THEY ARE
PROCESSING, INDIVIDUAL PROGRAM SEGMENTS ARE READ INTO COURE AS THEY
ARE NEEDED. IF THE AREA VUSED BY THE PROGRAM SEGMENT IS TQ Bt
OVERLAID, THERE IS AN EXACT COPY OF IT ON DISKs THE MCP HAS ONLY TU
MARK THE SEGMENT ABSENT IN APPROPRIATE PLACES, AND THE AREA IT
OCCUPIED CAN BE USED FOR OTHER SEGMENTSe IF THE SEGMENT IS NEEDEC
AGAIN» IT CAN BE READ INTO CORE FROM DISK,

AVAILABLE STORAGE IS STORAGE NOT CURRENTLY IN uSE, SUCH STURAGE CAN
BE ASSIGNED AS NEEDED.

THE FORMAT oF THE MEMORY LINKS APPEARS UNDER "MEMQORY LINKS",
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MEND

POINTER TO LAST STCRAGE LINK IN MEMORY,

MESS

MESS(T) IS DEFINEC AS PUNT(I).
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MESSAGEHOLDER

MESSAGEHQLDER IS THE HEAD OF A QUEUE OF SPQ MESSAGES AND HAS THt
FOLLOWING FORMATS

FIELD CONTENTS

LA X L X ] LA B X X L ¥ X ]

(181153 POINTS TO THE LAST BUFFER ADDED TO THE SPO QUEVE,
THE FIRST WORD OF EAGCH MESSAGE STARTING AT
MESSAGEMOLDER,(33815) IS A SECONDARY MEMORY LINK
ADDRESs OF THE NEXT MESSAGE IN THE $SPO QUEUE
THAT 1S TO BE PRINTEDs. THE LAST MESSAGE IN THE
SPO  QUEUE WILL CONTAIN ZERGS IN THE FIRST WORD,

(33118) POINTS TO THE SPQ MESSAGE THAT IS CURRENTLY
BEING PRINTEpD OR TO THE NgXT SPO MESSAGE TO Bg
PRINTED» IF NONE IS ACTUALLY BEING PRINTED. IT
WILL CONTAIN A "i* [F IN TME PROCESS UF LINKING,

A MAXIMUM OF 100 MESSAGES OF VARIABLE LENGTH, DEPENDING ON THE
RQUTINE THAT CALLS SPOUT» MAY BE PLACED IN THE SPQ QUEUE. (NUMESS ¢
100) IS THE NUMBER OQF MESSAGES LEFT IN THE SPQ QUEUE» THUS» IF
NUMESS FQUALS =300» THE SPO QUEVE IS EMPTY, THE MESSAGES MUdT
CONTAIN A GROUP MARK (LEFTARROW)e IF THMHE GRUUP MARK IS OMITTED, THE
SPO WRITE WILL CONTINUE UNTIL A GROUP MARK 1S ENCOUNTERED SOMEWHERE
IN CORE.

SPOUT IS THE RQUTINE WHICH PLACES INFORMATIQON INTO THE MESSAGEHQLDER
QUEUE . IT DOES THIS WHEN IT DESIRES TO SEND A MESSAGE 10 BE TYPED
ON THE SPQs MESSAGEWRITER IS THE RQUTINE WRICH NORMALLY REMOVES
INFORMATION FROM THE MESSAGEHOLDER QUEUE AFTER A MESSAGE IS TYPED.
KEYIN WILL ALSC FLUSH THg QUEUE WHEN A "BK"™ IS ENTERED THROUGH THE
SPO,
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MESSAGEWRITER

LA A X X F XL A 4 KX 2 J

MESSAGEWRITER IS A PROCEDURE WHICH IS INITIATED AS AN
INDEPENDENTRUNNER BY SPOUT WHEN IT ADDS AN ENTRY TO MESSAGEHOLDER
AND DISCOVERS THAYT MESSAGEWRITER IS NOT ALREADY RUNNING,

MESSAGEWRITER TERMINATES ONLY WHEN ITS QUEyYE IS EMPTY,

MIXMASK

LA AL Y ¥ ¥ 1

MASK FOR DEFAULT LEGAL INPUT MIX MESSAGES FROM REMOTES,

MIXNUM

CONTAINS MIX NUMBER OF PROGRAM FOR WHICH STATISTICS CODE 1Is
GATHERING INFORMATION

MSTART

CONTAINS THE ADDREsS OF TWE FIRST AREA OF STORAGE AFTER THE END CF
THE MCP SAVE PRQCEDURES AND THE QUTER BLOCK CUDE.

MTXIN

MTXINCIs»UsBUFF) IS ao PROCEDURE WHICH CREATES A LOGIcAL UNIT NUMBERS
"y®, AND MASK, "I", FOR THE APPROPRIATE UNIT MNEMONIC SPECIFIED IN
"BUFF"e THE UNIT IS ALSO CHECKED TO DETERMINE IF IT IS READY,

MULTITABLE

THE MULTITABLE CONTAINS THE MULTIPLE FILt IDENTIFICATION OF THE
FILE» IF ANY, ON THE UNIT REPRESENTED BY ThE TABLE ENTRYs THE RDC
TABLE CONTAINS THE REEL NUMBERs PURGE DATE» AND CYCLE NUMBER OF ThE
FILE» IF ANY» CN THE UN]JT HKEPRESENTED BY THE TABLE ENTRY,

INFORMATION IN THE _ABELTABLE, MULTITABLE, AND RDCTABLE IS OBTAINED
FROM THE STANDARD LABELS ON THE FILES, IF THt FILES ARE SU LABELED.
OTHERWISEs» THE INFORMATION CAN BE SUPPLIED THROUGH THE USE (F (ABEL
EQUATION CARDS GCR OPERATOR MESSAGESe THE STATUS PROCEDURE HAS THE
PRIMARY RESPONSIBILITY OF MAINTAINING THE TABLES,
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NAMEID

NAMEIDCA»KTR) IS A PROCEDURE WHICH PLACES AN IDENTIFIER FROM ®KTR"
INTO "ATY, A ZERO IS PLACED IN THE MOST SIGNIFICANT CHARACTER
POSITION AND THE IDENTIFIER IS LEFT JUSTIFIED WITH SPACE (BLANK)
FILL.

NEUP

CONTAINS INFORMATICN OF THE NUMBER OF EU=S ON THE SYSTEMS
W{181] = UNUSED.
o[18115) = TOTAL NO, OF EU=S ON DKA AND DKB,
w[33115] = NUMBER OF EU=S ON DKA,

NEXTSLOT

VARIABLE USED T0 INDICATE THE NEXT AVAILABLE POSITIQON FOR DISK FILE
HEADER ENTRY INTO THE DISK DIRECTORY.

NEXTWAILT

LA AL XY}

POINTER INTO WAITQUE AT NEXT AVAILABLE SLOT.
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NFO

"NFO"™ CONTAINS THE FOLLOWING FOR EACH ACTIVE MIX INDEX AND IS USED
FOR RECONSTRUCTING THE "PRT™ FOR STACK OVERFLOW CONDITIONSe "NDX"
REPRESENTS THE NUMBER OF ENTRIES PER JOB IN THE "NFQ" TABLE.

NFOLC(MIX=1) TIMES NDX] = "FILE PARAMETER BLOCK" DATA DESCRIPTUR
NFOL (MIX=1) TIMES NDXx*1] = "SEGMENT DICTIONARY" NAME DESCRIPTOR
NFOLCMIX=1) TIMES NDX+2) = _LOCATION OF BOTTOM OF STACK

(WORD CONTAINING ALL B"S)

[1317) & CLOCK TIME AT BOJ,

«[18115) = CORE ESTIMATE DIV 64,

o[33115) = LOCATION OF STACKBOTTOM
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NOPROCESSTOG

NEGATIVE IF NORMAL STATE PROCESSING IS ALLOWEUV.

NSECOND

NSECOND IS A PRCCEDURE wHICH IS EVOKED wHEN A CERTAIN NUMBER OF
TIMER INTERRUPTS OCCUR. THE NUMBER 1S DEPENDENT QN THE NUMBER QF
PROCESSORS, IT TERMINATES JOBS SO INDICATED AND EXAMINES THE BED 7TU
"WAKE™ JOBS UP, THE PROCEDURE ALSU UPDATES THE TIME FOR JOBS THAT
"ARE RUNNING.,

NSLATE -

POINTER TO LAST ENTRY WHICH WAS STARTED FROM SLATE,

NT1l = NT7

W 5 eae

TEMPORARY STORAGE FOR MCP
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NUMAINTMESS

COUNTER OF NUMBER OF REQUESTS IN QUEUE FQOR THt MAINTENANCE QG

NUMESS

LA A X T°% ]

COUNTER FOR NUMBER OF UNPROCESSED MESSAGES WAITING TO BE TYPED ON
THE SPO AND/QR A_LTERNATE SPo®S. IT IS BIASED BY MINUS 100.

NXDISK

POINTER INTO CIRCULAR BUFFER IN ISTAcK FOR Rg¢OVERABLE pISK ANp pRUM
ERROR ENTRIES FOR THE MAINTENANCE LOG.
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OBJECT PROGRAM I/0 FACILITIES

"o OPeseoee wTPe oEeTatmsa®

INTRODUCTION

I/0

THE HANDLING OF OBJECT PROGRAM I1/0 FACILITIES ON THE B5700 IS A
FUNCTION OF THE MCP AS WELL AS THE OBJECT PRQGRAMe IT IS THE
RESPONSIBILITY OF THE OBJECT PRUGRAM TO SPECIFY», FOR EACKH FILE USEUD.
THE FILE HANDLING TECHNIQUES SUCH Ast

1+ NUMBER CF BUFFER AREAS TQ USE,
2¢ SIZE QF BUFFER AREAS.
3, BLOCKING TECHNIQUES,

49 IN THE CcASE OF DISKs RECORD ACCESSING TECHNIQUE (lsEe»
SERIAL,» RANDOM» AND UPDATE).

ALSOs FOR EACH I/0 STATEMENT, THE OBJECT PROGRAM MUST SPECIFY THg
FILE AND 1,0 ACTION TO BE USEDs AND PROVIDE THE DATA FUR THE FILE®S
BUFFER AREAS» HOWEVER» IT IS THE RESPONSIBILITY QF THE MCP TQ
LOCATE FILES, 710 PROvVIDE BUFFER AREAS AND HANDLER THEIR ySEs TU
PERFORM BLOCKING AD RECORD ACCESSING» AND TU EXECUTE 1/0 OPERATIONS
70 READ OR WRITE THE FILES,

INTRINSICS

IN THE AREA OF I/0, THE SYSTEM PROVIDES A NUMBER OF PROCEDURES THAT
EXECUTE IN NORMAL STATE RATHER THAN CONTRQL STATE. SUCH PROCEDURES
ARE CALLED "INTRINSICS"e WHEN A COMPILER DETERMINES THAT A PROGRAM
REQUIRES THE ySE OF AN INTRINSIC» A PROCEDURE DESCRIPTOR FOR THE
INTRINSIC IS PLACED IN THE PRQGRAM=S PRTe TME PRQGRAM CAN THEN MAKE
CALLS ON THE INTRINSIC IN THE SAME FASHION AS ANY OTHER PRQCEDURE.

SPECIFICATION OF FILE HANDLING TECHNIQUES

FILE HANDLING TECHNIQUES FOR UBJECT PROGRAM FILES ARE SPECIFIED 1IN
THE SOURCE |LANGUAGE REPRESENTATICN (OF THE PROGRAMs IN A SOURCE
PROGRAM BEFQRE THE FILE IDENTIFIERS ARE USED IN I/0 STATEMENTS» EACH
FILE IDENTIFIER IS ASSOCIATED WITH THE FILE MANDLING TECHNIQUES TUQ
BE USED WITH THE FILEe IN THIS SECTION UF THE PROGRAMs THE FILE
IDENTIFIER IS ALSO ASSOCIATEQ WITH THE FILE NAME GOF THE FILE
CONCERNED, HOWEVER, AT RUN TIMEs IT IS POSSIBLE TO ASSOCIATE A FILE
IDENTIFIER wlTH A DIFFERENT FILE NAME,

FILE AND FILE NAME,
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IN RESPECT 10 FILE NAMESs THERE ARE TWO TYPES ON THE BS7005 STANDARD
FILES AND NON®STANDARD FILESe A STANDARD FILE 1S A FILE WHICH HAS A
FILE NAME PHYSICALLY ASSOCIATED WITH ITe A NON=STANDARD FILE Is A
FILE THAT REQUIRES OUTSIDE INTERVENTION TO HWAVE A NAME ASSOCIATED.
WITH ITe IN TRE CASE OF FILES ON DIsKs ALL FILES ARE STANDARD,
NAMES ARE ASSQCIATEpD WITH THESE FILES THROUGH THg pISK DIRECTORY,
NAMES ARE ASSQCIATED WITH OTHER STANDARD FILES By STANDARD ABELS.
A STANDARD LABEL IS A RECORD WITH A GIVEN FQRMAT THAT APPEARS AS$ TH:
FIRST RECORD IN A FILEe ONE OF THE ENTRIES IN A STANDARD LABEL IS
THE FILE=S NAME, FILES THAT DO NOT HAVE STANDARD LABELS ARE NON=
STANDARD FILES, AN EXAMPLE OF A NON™STANDARD WQULD BE A MAGNETIC
TAPE WITHOUT A STANDARD LABELe TO ASSOCIATE A FILE NAME wITH A NON=
STANDARD FILE REQUIRES THAT SPECIAL INFURMATION BE PROVIDED TC
ASSOCIATE THE FILE NAME WITH THE 1,0 UNIT WHERE THE FILE IS LOCATED.
THE INFORMATION MAY gg SUPPLIED THROUGH USE UF A LAgElL EQUATION CARp
OR AN OPERATOR INPUT MESSAGE.

FILE PARAMETER BLOCK.

EACH PROGRAM FQR THE B5700 HAS A FILE PARAMETER B(OCK (FPB)s THE
FPB 1s CREATED WHEN A PROGRAM Is COMPILED, AND LATER MODIFIED BY THE
SELECTION ROUTINE DURING THE FIX=UP BEFORE A PROGRAM IS INITIATED.
THE FPB FOR A PRCGRAM HAS AN ENTRY FQR EvERY FILE 70 BE USED BY THE
PROGRAM,

WHEN A FILE 1S DECLARED N A PROGRAMs THAT ]S, WHEN THE SCURCE
PROGRAM ASSOCIATES THE FILE IDENTIFIER WITH A FILE NAME AND FILE
HANDLING TECHNIQUES, THE COMPILER ASSIGNS THE FILE IDENTIFIER A FILE
NUMBERe THIS FILE NUMBER» RATHER THAN THE FIl_E INDENTIFIERs, IS THEN
USED IN ALL REFERENCES MADE 7O THE CORRESPONDING FILE BY THE 0OBYECT
pROGRAMs  FOR EACH FELE NUMBERs AND IN FILE NUMBER ORDER#s THERE 19
AN ENTRY IN THE PROGRAM=s FPBe EACH ENTRY IN THE FPB CONTAINS THE
FILE IDENTIFIER, THE MULTIPLE FILE IDENTIFICATIONs, AND THE FlLE
IDENTIFICATION FQR THE PARTICULAR FILE NUMBERs THE LOCATION AND
S1Zg OF THE CCMPILgR FPB ARg PLACgp IN AN gNTRY OF THg PROGRAM=S
7ERQ  SEGMENT. WHEN THE SELECTION PROCEDURE IS PERFOURMING FIx=UP
OPERATIONS, It USES THIs INFORMATION TO UBTAIN THE FPB, THE FPB
MUST BE USED AT THIS TIME TO FROCESS LABEL EQUATIQN CARDS» IF ANY,

LABEL EQUATION CARDS ARE SpECIAL PR(QGRAM PARAMETER CARDS THAT CaAN BE
USED AT RyN TIME TO ASSOCIATE A FILE NAME WITH A FILE IDENTIFIER
USED IN THE SOURCE LAGUAGE REPRESENTATION OF A PROGRAM, EACH LABEL
EQUATION CARD CONTAINS THE FILE IDENTIFIER CONCERNEDs AND THE
EQUATION INFORMATION WHICH INCLUDES THE MULTIPLE FILE IDENTIFICATION
AND FILE IDENTIFICATIQN TQ BE ASSQCIATED WITH THE FILE IDENTIFIER.
WHEN SELECTION OBTAINS A PRUGRAM®s CUMPILER FPB, IT ALSO UBTAINS ALL
LABEL EQUATION CARDS FOR THE PROGRAM» IF ANY, THEN THE FILE
IDENTIFIERS 1IN THE COMPILER FFB ENTRIES ARE COMPARED WITH THE FILE
IDENTIFIERS ON LABEL EQUATION CARDS. IF A MATCH IS FOQUND»

INFORMATION IN THE COMPILER FPB 1S REPLACED WITH THE CORRESPONDING
INFORMATION FRQOM THE LABEL EGUATION CARDe IT IS IN THIS WAY THAT
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FILE NAMES, ASSOCIATED WITH FILES REPRESENTED BY FILE IDENTIFIERS,
CAN BE DECIDED AT RuUN TIME. AFTER ALL LABEL EQUATION CARDS FQOR A
PROGRAM HAVE BEEN HANDLED, SELECTION MODIFIES THE COMPILER FPB AGAIN
BY REMOVING THE FILE IDENTIFIER ENTRIES WHICH ARE NQ LONGER REQUIRED.
THEN A DESCRIPTOR CONTAINING THE ADDRESS OF THE COMPACTED FPB I&
PLACED IN A SPECIFIED LOCATION IN THE OBJECT PROGRAM=S PRT. USING
THIS DESCRIPTOR AND A FILE NUMBER, THE QBJECT PROGRAM IS ABLE 10
MAKE ALL NECESSARY REFERENCES TQ FPB ENTRIES

FILE INFORMATION BLOCKS,

AT RUN TIME, THERE IS ONE FILE INFORMATION BLOCK (FIB) GENERATED FUR
EACH FILE Tg BE USED BY A PROGRAMe AN FIB IS GENERATED BY AN OUBJECT
PROGRAM WHENEVER A FILE DECLARATION 1S ENCOUNTERED IN THE
CORRESPONDING SQURCE |ANGUAGE REPRESENTATION OF THE PROGRAM,
INITIALLY, THE FIB CONTAINS ONLY THE INFORMATION ABQUT FILE HANDLING
TECHNIQUES PRQVIDED IN THE SQURCE PRUGRAMs WHEN A FILE IS PUT Ty
USEs 1,0 ROUTINES USE A FILE~s FIB TO STORE INFORMATION PERTINENT T0
THE FILE SUCH AS BLOCK COUNTS, RECORD COUNTS» ETC. AT THE POINT
WHEN A FIl_Ews FIB Is CREATED, A BUFFER DESCRIPTOR AREA, CONTAINING
AN 1/0 pESCRIPTOR FOR EAcH BUFFER AREA TO BE USED FOR THE FILEs 18
ALSO CREATEDs THIS AREA IS COMMONLY REFERRED TQ AS THE "TANK™.

LOGICAL UNIT NUMBERS,

AS 1S NOTED IN THE SECTION ABQUT THE STATUS PROCEDUREs THE BURRQUGHS
BS5700 HAS A SPECIAL SYLLABLE WHICH, WHEN EXECUTED, PROVIDES A RESULT
GIVING THE STATUS OF EVERY PERIPHERAL UNIT, THE BITS IN THIS RESULT
WORD ARE ASSUMED TO BE NUMBERED FROM RIGHT 70 LEFTs STARTING WITH 0,
THE NUMBER OF THE BIT REPRESENTING A PARTICULAR I/0 UNIT IS TAKEN TU
BE THAT UNITeS _0GICAL UNIT NUMBER, REFERENCES TO I/0 UNITS MADE BY
THE 1/0 PROCEDURES AND ROUTINES OF THE DF MCP ARE MADE THROUGH USE
OF THE UNIT=S LOGICAL NUMBER,

FILE NAMES VS I/0 UNITS,

THE ASSOCIATION CF FILE NAMES WITH FILES ON DISK THROUGRK USE OF ThHg
DISK DIRECTORY IS STRAIGHTFORWARD SINCE DISK FILE LOCATIONS ARE
RELATIVELY STATIC, THE ASSOCIATION OF FILE NAMES WITH 1/0 UNITS
OTHER THAN DISKk, HOWEVER, REQUIRES CHECKING EACH TIME STATUS NOTES
THAT A UNIT NO¥ IN=USE IS MADE READY, SINCE FILES ON UNITS SuCh AS
MAGNETIC TAPE UNITS ARE PROVIDED BY A SYSTEM OPERATORs THE MCP MUST
HAVE A DYNAMIC DIRECTORY FOR KEEPING A RECORD OF WHAT FILESs, IF ANY,
ARE ON WHAT UNITS, THIS DIRECTGRY ISs IN FACT» MADE UP QF THREE
TABLEST THE LABELTABLE, THE MULTITABLE, AND THE RDCTABLEs THERE I$
AN ENTRY IN EACH OF THESE TABLE FOR EACh UNIT TwAT MAY BE ON THE
SYSTEM. ENTRIES WITHIN EACH TABLE ARE KEPT IN LOGICAL UNIT NUMBER
ORDER.,

THE LABELTABLE 1S THE PRIMARY TABLE IN THE GROUP, A UNJT=S ENTRY [N
THIS TABLE SPECIFIES ONE OF THE FOLLOWINGS (1) THE UNIT IS NOT
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READY» (2) THE UNIT IS READY AND CONTAINS A FILE THAT CAN BE USED
FOR OUTPUT (EeGes» A LINE PRINTER FILE» OR A MAGNETIC TAPE FILE WITH
A WRITE=RING)» (3) THE UNIT IS READY AND CONTAINS AN INPUT FILE NOT
IN®USE (THE LABELTABLE ENTRY IN THIS CASE WOULD INCLUDE THE FILE
IDENTIFICATION OF THE INPUT FILE)» OR (4) THE FILE IS READY BUT IN~=
USE,

THE MULTITABLE CONTAINS THE MULTIPLE FILE IDENTIFICATION OF THE
FILE» IF aANY, ON THE UNIT REPRESENTED BY THE TABLE ENTRY. THE
ROCTABLE CONTAINS THE REE| NUMBER» PURGE OATEs» AND CYCLE NUMBER OF
YHE FILE, IF ANYs ON THE UNIT REPRESENTED BY THE TABLE ENTRY. THE
PRNTABLE CONTAINS AN INDICATION OF WHETHER OR NOT A TAPE HAS A
WRITE=RING, THE PHYSICAL REEL NUMBER (OF THE TAPEs AND OThER
INFORMATION, INFORMATION IN THE LABELTABLE, THE MULTITABLEs AND
RDCTABLE Is OBTAINED FROM THE STANDARD LABELS ON THE FILES, IF THE
FILES ARg SO LABglLgp’ OTHERWISE» THE INFURMATION CAN Bg SUPPLIED
THRQUGH USE (OF LABEL EQUATIUN CARDS (0OR OPERATER MESSAGES, THE
STATUS PROCEDURE HAS THE PRIMARY RESPONSIBILITY OF MAINTAINING THEME
TABLES,

OPENING A FILE.

WHEN A PROGRAM FIRST REQUIRES A FILE» THE FILE MUST BE "OPENED".
THE PRQCEss OF OPENING A FILE INCLUDES LQCATING THE FILE AND
PROVIDING BUFFER ARgAS, WHgN A FILE IS TO Bg OPENgDe A MCP FILEOPEN
PROCEDURE IS CALED, IF A PROGRAM REQUIRES AN INPUT FILE, THE
FILEOPEN PROCEDURE |LOCATES THE PRQGRAMes FPB 70 OBTAIN THE NAME OF
THE FILE. IF THE FILE IS A OISk FIpks THE pISK DIRECTORY IS
SEARCHED ANR THE FILE HEADER FOR THE DESIRED FILE Is REAC INTO CORE.
OTHERWISE» THE LABELTABLE» THE MULTITABLE, AND THE RDCTABLE ARE
SEARCHED T0 LOGATE THE UNIYT CONTAINING THE FILE AND MARK IT IN=ySE.
IF A FILE CANNOT BE LOCATEDs A MESSAGE IS TYPED TO NOTIFY Thg
OPERATOR. THEN BUFFER AREAS, AS SPECIFIED IN THE FILE=S FIB, ARE
OBTAINEB BY CALLING GETSPACE, SUBSEQUENTLY» THE 1,0 DESCRIPTORS IN
THE FILE=S BUFFER DESCRIPTQR AREA ARE PRQVIDED WITK THE ADDRESSES OF
tHE BUFFER AREAS, AND THE BUFFER AREAS ARE FILLED wlTH RECORDS FROM
THE INPUT FILE.

IF A PROGRAM REQUIRED AN OUTPUT FILE» THE TYPE OF FILE MUST BE
SPECIFIED (I+Ee» MAGNETIC TAPE, DISK, ETCe)e BUFFER AREAS AND
DESCRIPTORS FOR OUTPUT FILES ARE UBTAINED AS NOTED ABUVES THENs IF
THE FILE IS FQOR DISKs» A DISK AREA OF THE SIZE SPECIFIED wILL BE
OBTAINED FROM THE AREAS NOTED N THWE AVAILABLE=D]ISK TABLE, IF
ANOTHER TYpE FILE IS DESIRED, THE LABELTABLE IS SEARCHED AND, IF A
FILE IS AVAILABLE» IT IS ASSIGNED’ OTHERWISEs» A MESSAGE IS TYPED TG
NOTIFY THE OQPERATQR THAT THE FILE IS NEEODEDe IF A LINE PRINTER UR
CARD PUNCH IS REGUESTED AND NOT AVAILAB(E, A CHECK IS MADE 70 SEE IF
THE PROGRAM SPECIFIED A BACK=UP OPTION, IF NOT» A MESSAGE IS TYPEL
T0O NOTIFY THE CPERATOR THAT A PRINTER IS REQUIRED, AND SLEEP 19
cALLED TO AWAIT A PRINTER, IF THE BACK*UP UPTION IS SPECIFIED» THE
FILEOPEN PROCEDURE SETS THE CONTINUITY BIT 1IN THE FILE=S 1/C
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DESCRIPTORS, THE SIGNIFICANCE OF SETTING THWIS BIT WILL BE NOTED
LATER,

BUFFER AREA ACCESSED BY OBJECT PROGRAMS.

AS WAS NOTED, THERE IS A BUFFER DESCRIPTQOR AREA FOR EACH FILE 1O BE
USED B8Y A PROGRAM, THE BUFFER DESCRIPTOR AREA MAY BE SET UP TUQ
CONTAIN ONE ®6R MQORE I/0 DESCRIPTORS, ASs SPECIFIED BY THE PROGRAM,
AND» BECAUSE OF THE TECHNIQUE USED TO HANDLE THESE DESCRIPTORS, A
PROGRAM IS NOT PROGRAMMATICALLY DEPENDENT UPON THE NUMBER OF BUFFER
AREAS ASSIGNED, IN GENERALs 1/0 DESCRIPTOURS [N BUFFER DESCRIPTOUR
AREAS ARE HANDLED IN THE FQOLLOWING MANNER, THE PROGRAM ALWAYS
ACCESSES THE 7t0P 1,0 DESCRIPTOR IN THE AREA, WHEN THE PRUGRAM HAS
COMPLETED ITS USE WITH THE AREA ADDRESSED BY THE Top DESCRIPTQR, THE
AREA Is RELEASEDe THEN THE MCP PERFQRMS AN I/0 7O REFILL OR WRITE=
OUT THE BUFFERs WHWICHEVER IS THE CASEs ALSO? THE McP ROTATES THE I/
0 DOESCRIPTEGR: THAT Is» IF THE BUFFER AREA IS SET UP FOK MORE THAN
ONE 1/0 DESCRIPTORs» THE DESCRIPTORS gelLOW THE TOP DESCRIPTOR ARE
MOVED UP AND THE PREyIQUS TQP DESCRIPTOR IS MQVED Tp THE BOTTOM OF
THE AREA, THEN CONTRGOL 1S RETURNED TO THE OBJECT PROGRAM WHJCH CAN
CONTINUE ACCESSING THE AREA ADDRESSED BY THE TQP DESCRIPTUR

IT SHOULD BE NQTED THAT EACH TIME BEFQRE ACCESSING THE ToP I/g
DESCRIPTOR», THE INTRINSICS THAT HANDLE I/0 WILL CHECK THE I/0 FINISH
BIT IN THE DESCRIPTORs THIS IS DONE SINCE IT wOULD BE POSSIBLE FOR
AN 1,0 DOESCRIPTCR TO COME TO THE TOP BEFQRE THE I/0 ON ITS BUFFER
AREA WAS COMPLETE. IF THE PROGRAM FINDS THE I/0 BUFFER HAS NOT BEEN
COMPLETED, A S_EEP COMMUNICATE IS PERFQRMED,» PASSING THE ADDRESS UF
THE 170 DESCRIPTCR AND A MASK FUR THE I/0 FINISH BIT,

THE SLEEP COMMUNICATE Is PERFORMED BY PLACING SLEEP PROCEDURE
PARAMETERS IN TKE pROGRAM STACK TQGETHER WITH A CQDE SPECIFYING THE
TYPE OF COMMUNICATE, AND THEN EXECUTING A COMMUNICATE OPERATOR. THE
MCP SUBSEQUENTLY MAKES A CALL ON THE SLEEP PROCEDURE. THEN» WHEN
THE NECESSARY CONDITION OCCURSs CONTROL IS TRANSFERRED BACK TO THE
PROGRAM AND IT CAN CONTINUE PROCESSING,

COMMUNICATE OPERATIONS,

THE GENERAL WAY IN WHICH OBJECT PROGRAMS INTERACT WITH THE MCP 1§
IMPLICITLY THRQUGH INTERRUPT ACTION SUCH AS WITH PRESENCE BIT
INTERRUPTS, ALSC» AS NOTED PREVIOUSLY» THE INTRINSIC TECHNIQUE IS
USED SO THAT AN OBJECT PROGRAM AND MCP CAN INTERACT WITHOUT A NEED
FOR SPECIAL ENTRIES TO COUNTROL STATEs IN OTHER CASESs HOWEVER, A
SPECIAL OPERATOR (THE COMMUNICATE OPERATOQR) IS USED SO THAT CONTROUL
CAN BE EXPLICITLY TRANSFERRED FROM NORMAL STATE OPERATION TG CONTRUL
STATE QOPERATION,

TO USE THE COMMUNICATE CPERATOR, A NORMAL STATE PROGRAM FIRST PLACES
PARAMETERS IN ITS STACKke THEN THE COMMUNICATE CPERATOR IS EXECUTED.
THE COMMUNICATE OPERATOR CAUSES A COMMUNICATE INTERRUPTe THE MCP
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ROUTINE THAT HANDLES THIS INTERRUPT FIRST LOCATES THE STACK OF THE
PROGRAM THAT CAUSED THE INTERRUPT, THEN ACCORDING TO A CODE ValUt
IN THE PARAMETERS IN THE PROGRAM=S STACKs THE MCP TRANSFERS CONTRUW
TO THE SECTION OF THE MCP pgSIGNED TO HANpLg A COMMUNICATE INTERRUFT
WITH THAT CODE,

PERFORMANCE OF I/0 BY MCP.

TO RELEASE A BUFFER AREA THAT 1S TO BE REFILLED BR WRITTEN=OUT» A
NORMAL STATE PRROGRAM PERFORMS A PRQGRAM RELEASE OPERATION, THIS
OPERATION IS PEgRFORMEpD gBY FIRST PLACING» IN THg A REGISTER, THg
ADDRESs OF THE 1/0 DESCRIPTOR THAT ADDRESSES THE AREA 71O Bt
ReLgASEDS  THEN A PROGRAM RgLgASE SYLLABLE CAUSES THg ADDRESS OF THg
1/0 DESCRIPTOR TQ BE PLACED IN THE FRQGRAM=S PRT AT (R+9) AND CHECKS
THE CONTINUITY BIT IN THE 1,0 DESCRIPTORe IF THE CONTINUITY BIT I§
SET» THE CONTINUITY BIT INTERRUPT IS SET# IF NQT» THE PROGRAM
RELEASE INTERRUPT IS SETe THE SETTING OF THE INTERRUPT CAUSES THE
PROGRAM T BE INTERRUPTED AND» SUBSEQUENTLY» CoNTRgL IS TRANSFERRED
T0 THE INTERRUPT LOCATION FOR THE INTERRUPT. FROM THIS POINT» THE
PROGRAM RELEASE PROCEDURE OR CONTINUITY BIT ROUTINE IS CALLED.

PRUGRAM RELEASE PROCECURE,

THE PROGRAM RELEASE PROCEDURE (QBTAINS THE ADDRESs OF THE I/Q
DESCRIPTOR FRoM THE PRQOGRAM=S PRT AND SETS THE PRESENCE BIT qF THE
DESCRIPTOR TO0 ZERQ. IT ALSU CHECKS TGO ENSURE THAT THE 1/,¢
DESCRIPTQR IS g7 REFERENCING A DISK UNITs IF Sge AND THE RELTQG
OPTION Is SET, THE PRQGRAM IS DS=ED WITH THE MESSAGE "INVALID PRLeee".
(THE PRESENCE BIT OF AN "IN=PROCESS™ 1/0 QESCRIPTOR IS SET TO ZgRO
s0 THAT A PRESENCE BIT INTERRUPT WILL OCCUR IF yHE DESCRIPTOR I
ACCESSEp BgFORE THg 1/0 IS COMPLETE., SINCEg I/0 INTRINSICS CHgCK AN
170 DESCRIPTOR BEFQRE ACCESSING IT, THIS IS NOT LIKELY TO HAPPEN,
HOWEVER, WHEN ySING STREAM PROCEDURES AND RELEASE STATEMENTS IN
EXTENDED ALGOL» IT IS PQSSIBLE FOR A PROGRAM T(Q MAKE SUCH AN ACCESS.
THE PRESENCE BIT RQUTINE REMEDIES THE SITUATION, sHOULD 17T OCCURe)
THEN THE IQREQUEST PRQCEDVRE IS CALLEDs WHEN IQREQUEST RETURNS
CONTROL» THE 1,0 DESCRIPTORS IN THE ByfFFER DESCRIPTUR AREA ARE
ROTATED» AS DISCUSSED ABOVE» AND FINALLY» CUNTROL 1S TRANSFERRED 10
THE INITIATE ROUTINE.

CONTINUITY BIT ROUTINE AND PRINTER BACKUP PROCEDURE.

THE CONTINUITY BIT ROUTINE CHECKS TQ SEE IF THE I/Q DESCRIPTQOR THAT
CAUSED THE INTERRUPT WAS A LINE PRINTER DESCRIPTOR, AS WOULD BE THE
CASE FQOR PRINTER BACKUP FILESe IF THIS IS THE CASEs THE PRQCEOURE
THAT HANDLES PRINTER BACKUP C(AND PUNCH) IS CALLED. THE PRINTER
RACKUP PROCEDURE THEN WRITES THE PRINT OR PUNCK LINE» TOGETHER WITH
A COPY OF THE 1,Cc DESCRIPTOR WHICH WOULD HAVE BEEN USED TO WRITE ON
A BACKUP FILE, THE REMAINDER CF THE MANDLING OF THE I/0 IS AS
DESCRIBED FOR THWE PRQGRAM RELEASE PRQCEDURE. AT A LATER POINT InN
TIME» WHEN A LINE PRINTER IS AVAILABLE, THE PRINTER BACKUP FILE CAN
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BE PRINTED, THE I,/0 DESCRIPTOR THAT ACCOMPANIES A LINE OF PRINT ON
THE BACKUP FILE IS USED WHeN THE LINE IS PRINTEDs CONSEQUENTLY, THE
FORMAT OF THE PRINTOUT wWILL BE DESIGNATED BY THE PROGRAM THAT

CREATED IT,
IOREQUEST PROCEDURE.,

IT IS THE FUNCTICON OF THE IOREGUEST PROCEDURE TO EITHER INITIATE AN
170, OR QUEVE UP AN I/0 DESCRIPTOR IN THE I/0 QUEUEs THE I/0 QUEUE
IS MADE yP OF FOyYR TABLESS THE I0QUE, THE FINALQUE, THE LOCATQUE.
AND THE UNIT TABLEe. WHEN A REQUEST IS MAQE TQ PERFORM AN I/0» THE
REQUEST IS QUEUEC WITH RESPECT TO LUGICAL UNIT NUMBER, EACH REQUEST
FOR AN I/0 REQUIRES AN ENTRY IN ICQUE, FINALQUEs AND LOCATQUE.,
I0QUE CONTAINS A COPY 0oF THE 1/0 DESCRIPTOR FOR THE REQUEST.
FINALQUE CONTAINS INFORMATION ABOUT A DESCRIPTOR TO BE RETURNED TU
THE NORMAL STATE PROGRAM AFTER THE I/0 IS COMPLETEDs LOCATQUE
CONTAINS THWE ACODRESS OfF THE TOP 1,0 DESCRIPTOR IN THE PERTJINENT
BUFFER DESCRIPTQCR AREA» THE MIX INDEX QF THE PRQGRAM THAT MADE THE
REQUEST» THE LCGICAL UNIT NUMBER OF THE I/0 UNIT, AND AN INDEX 710
THE NEXT REQUEST QUEUED FOR THE UNITe THE UNIT TABLE CONTAINS
INFORMATION ABOUT EACH I,0 UNITe ENTRIES IN THE UNIT TABLE ARE InN
LOGICAL UNIT NUMBER ORDERs, AN ENTRY FOR A PARTICULAR UNIT INCLUDES
INFORMATION SPECIFYING THE TYPE QF UNIT (EeGes» MAGNETIC TAPEs CAKD
READERs ETCe)» IF THE UNIT IS READYs IF THE UNIT IS CURRENTLY
PROCESSING AN I,Cs AND IF THE UNIT IS AWAITING ERROR RECQOVERY,

WHEN IQREQUEST IS CaLLEDs A CHECK IS MADE TQ SEE IF THE I1/0 QUEUE I3
FUuLL . IF It 1s» THE SLEEP PROCEDURE IS CALLED AND IOREQUEST WILL

NOT CONTINUE UhTI& SPACE IN THE QUEUE IS AVAILABLE. WHEN QUEUE
SPACE IS AVAILABL A CHECK 1S MADE TO SEE IF ANY OTHER I/0=S FOR

THE UNIT ARE QUEUED OR IN PRQCESS. IF Sg» THE CURRENT REQUEST IS
LINKED INTG@ THE (IST OF REQUESTS FOR THE UNITe IF NOT» A TEST I
MADE TO SEE IF aN I/0 CHANNEL 1S AVAILABLEe. IF A CHANNEL I3
AVAILABLE THE INITIATEIO PROCEDURE Is CALLED TO INITIATE THE I/U.
IF A CHANNEL 1S NOT AVAILABLE» THE QUEUEUP PROCEDURE IS CALLED T0
ENTER THE LOGICAL UNIT NUMBER OF THE UNIT IN WAITQUE, A TABLE USED
BY THE IOFINISH PROCEDURE.

INITIATEIQ PROCEDURE,

THE INITIATEI® FPROCEDURE IS CALLED WHEN A UNIT IS READY FOR AN IvQ
AND AN I/0 CHANNEL IS AVAILABLE., INITIATEIQ MAKES USE OF A TABLE
CALLED "™CHANNEL"™ WHICH HAS AN ENTRY FOR EACH I1,/0 CHANNELe IN THE
ENTRY FOR THE CHANNEL TO BE USED FOR THE 1/0» INITIATE STORES THHE
LOGICAL UNIT NUMBER (OF THE UNIT wHICKH wl_L PERFORM THE I/0s THEN
THE 170 1S INITIATED AND NOTE ]S MADE COF /0 TIMING INFORMATION FUR
LOGGING AND STATISTICS.,

IOFINISH PROCEDURE,
WHEN AN IOFINISH INTERRUPT OCCURSs THE IOFINISH PROCEDURE IS CALLED,
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AT THIS TIMEs AT LEAST ONE I/0 CHANNEL IS AVAILABLE. IOQFINISH FIRST
CHECKS TO SEE IF THE RESULT DESCRIPTOR, FOR THE COMPLETED I/0» NOUTED
ANY ERRORS, IF SOs» ACTION IS TAKEN TO PRCHIBIT FURTHER 1/0 ON THE
UNIT UNTIL THE ERROR CONDITION IS RECTIFIED; HOWEVER, ERROR
CONDITIONS, IF ANY, ARE NOT HANDLED AT THIS TIME, INSTEAD, A CHECK
IS MADE Tgo SEE IF ANY UNITS IN WAITQUE ARE WAITING FQR AN I/C
CHANNEL IF sC» AN I,s0 IS INITIATED ON THE FIRST UNIT NOTED IN
WAITQUEes IF THERE ARE NO ENTRIES IN WAITQUE» A CHECK IS5 MADE T( SEE
IF ANOTHMER 1,0 CAN BE MADE ON THE UNIT THAT JUST COMPLETED AN 1/0,
1F S0, AN I/0 IS INITIATED FOR THAT UNITe IF AN I/0 WAS INITIATEQD
ON A UNIT FROM WAITQUE» AND A SECOND yNIT WHICH Jyst COMPLETED AN 1y
0 WAS RgApY FOR ANOTHER 1/0» THE SgCONp UNIT WOULp Be QUEUED IN

WAITQUE,

AFTER ALL ACTIGNS TO INITIATE 1/0«S FOR QUEUED REQUESTS HAVE BEEN
COMPLETED, IOFINISH PROCEEDS TGO HAVE ERRQOR CONDITIONS RECTIFIED, IF
ANYs OR PERFORMS FINAL HANDLING OF THE I/0 REQUEST, IF ERRORS WEREL
NOTED» IOFINISH WOULD CALL INDEPENDENTRUNNER TO REQUEST THAT THE
J0ERR  PROCEDURE BE CALLED, IOERR WOULD THEN TAKE ACTION TO RECTIFY
THE ERROR. IF NOo ERRORS OQCCyYRRED, IQFINISH wWOULD PERFQRM FINAL
HANDLING Of THE REQUEST», INCLUDING SETTING THE 1/0 FINISH AND
PRESENCE BITS 1IN THE I/0 OESCRIPTOR TQO 1, AFTER COMPLETING ALL
ADJUSTMENTS, THE BUFFER AREA CUNCERNED Is READY FOR FURTHER PRUGRAM

USE.
INTERROGATING PERIPHERAL UNITS,

AFTER OTHER ACTIVITIES HAVE BEEN COMPLETED® CONTRGL IS TRANSFERRED
10 THE CONTROL SECTION OF THE MCPs ONE UF THE ACTIVITIES OF TtHE
CONTROL SECTION IS TO CHECK FOR CHANGES IN STATUS OfF 1/0 UNITS
CCHECK TO SEE IF ANY 1/0 UNITS CHANGED FRUM READY TO NUT READY OR
NOT READY TO READY)s THIS CHECK ISs MADE THROUGH USE OF THE
INTERROGATE PERIPHERAL STATUS (R READ READY REGISTER QPERATOR WHICH
PLACES IN THE T0p OF THE STACK A WORD REPRESENTING THE CURRENT
STATUS OF PERIPHERAL UNITS, ONE BIT IN THE WORD IS ASSOCIATED WITH
EACH I,0 UNIT; A yUNIT=S BIT Is O IF THE UNIT IS NOT READY AND 1 IF
1T IS READYe. THE WORp PROVIDED BY THE OPERATOR IS COMPARED WITH a
WORD (RRRMECH) THAT REFLECTS THE PREVIOUSLY NOTED STATUS OF THE
UNITS DURING INITIALIZATION, THE WORD USED FOR COMPARISON IS SET TU
INDICATE ALL UNITS ARE NOT READYe WHEN A CHANGE IN STATUS QCCURS, &
REQUEST Is MADE 1O HAVE THE STATUS PROCEDURE CALLED,

STATYS PROCEDURE .

THE STATUS PROCEDURE IS RESPONSIBLE, IN PART», FOR MAINTAINING THE
McP TABLES WHICK CONTAIN INFORMATION, FOR SPECIFYING WHAT UNITS aRg
READY OR NOT READY. WHEN AN INPUT OR INPUT=CUTPUT UNIT BECOMES
READY FOR THE FIRST TIMEs STATUS CAUSES THE FIRST RECORD UN THE UNIT
To BE READe STATUS THEN EXAMINES PERTINENT INFORMATION AND ENTERS
LABEL INFORMATION IN APPROPRIATE TABLES OR SPECIFIES THAT A FILE I
A SCRATCH FILE» ETCe IFs ON AN APPROPRIATE UNIT» THE FIRST RECOKOD
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ON A FILE IS "CONTROLCARD"™ INFORMATIONs STATUS REQUESTS THAT THE
CONTROLCARD PROCEDURE BE CALLED,
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OLAY

OLAY(LOC) 1S A PRCCEDURE WuICl UVERLAYS THE INFORMATION AT LOCATION
"L 0C%", IF POSSIBLE,

OLAYMASK

CONTAINS INFORMATION USED TO LOCK OUT GETMOREULAYDISK ROUTINE BY MIX
INDEX»

OLOIDLETIME

CONTAINS PREVIOUS VALUE OF IDLETIME.

ONECHONE

CONTENTS OF CELL €101,

ONEOKWTWO

LA AL XY T X ]

CONTENTS OF CELL €102,
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OPTION WORD

A WORD STQRED IN THE *MCP PRT"™ AND IN "DIRECTORYTQP"™ TO SET AND
RESET OPTIGNS. THE OPTION WORD CAN BE BE SET VIA THE "COLD START"
ROUTINE OR THROUGH KEYBOARD INPUT,

FIELD OPTION

tarill DRA
t4611) DRB
£4511) BOV
Ca411) E0J
(4311 OPEN
ta211} TERMNATE
ta111) DATE
£4041) TIME

(3931 ONEBREAK (BATCH ONLY)
r3811) AUTOPRNT
t37:1) CLEARWRS (BATCH ONLY)
[3631) DISCONCC (BATCH ONLY)
£35:1] CMPLFILE

£3411) CLOSE

£3311] ERRORMS G

£3211) RET

£3111) LIBMSG

£3081) SCHEDMSG

£29111] SECMSG

28813 DSKTOG

t2781) RELTOG

£2611) PBOREL

£2511) CHECK

t24111] DISKMSG

t2311) DISKLOG (7SS ONLY)
(2211 LIBERR (TSS ONLY)
t2111) PBOONL Y

£20511] SAVERBT

[1911) RSTOG

£1811] AUTOUNLD

t1711) RNALL (SHAREDISK ONLY)
t1611) CODEOLAY (BATCH ONLY)
£1541] COREST

C1411) DATAOLAY (BATCH ONLY)
£1311) HALT (TSS ONLY)

(1241 REMOTE (TSS ONLY)
r1141) CEMESS (TSS ONLY)
£10:1] BATCHEIP (TSS ONLY)



[ostl
a1l
t7etd
té6s11l
{5111
tatl]d
g3l
t211]

= QPTION WORD =

NOBATCK (TSS ONLY)
UNUSED
UNUSED
UNUSED
UNUSED
UNUSED

UNUSED
MOD III I=0 (NOT ACCESSIBLE THRQUGH THE KEYBOARD)

PAGE

288
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ORR WORD

*oer® aomw

THE "ORR™ WORD IS USED IN CONJUNCTION WI
TH "INQUIRY"™
T0 THE DOCUMENTATION FOR "INQUIRY®™ FOR ADDITIONAL INFGRMzgﬁgzs HErE
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PBCOUNT

COUNTER FOR NUMBER OF COMPLETED BUT AS YET UNPRINTED PBD=S AND PuUb™s.

PBIO

L LT

PBIOCALPHA,POINTER) IS A PROCEDURE WHICH BLOCKS OR DE=BLOCKS BACKUP
FILES IN MAIN MEMORYs  "ALPHA™ IS THE ADDRESS OF THE TOP I/U
DESCRIPTORe IF MA_PHA"™ IS _ESS THAN LERQ» THE FILE IS AN INPUT FILE,
"POINTER" IS FIBC14],

PBLOG

PBLOGCST) IS A PRQOCEDURE WHICH MAKES THE "DUMMY™ L0G ENTRIES FQR
JOBS THAT CREATE PRINTER BACK yP FILES WHEN THE FILE lIs PRINTED
(USING PRNPBT/DISK). THE INFORMATION IN THE LGG ENTRY IS
CONSTRUCTED FROM THE LABEL INFORMATION IN THE PRINT FILE.

PEVIO

CONTAINS THE SAME TYPE OF INFORMATION AS EUIQ.

PINGO

L X L X T

USED TO LINK TANKED MCP INPUT MESSAGES TOGETHER.
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PICKTHELOCK

(I AL Y T T XN J

PICKTHELOCK IS A PROCEDURE WHICH HANDLES THE LOCKING AND UNLOCKING
OF LOCK=ITEMS FCR TASKING, IT ALSO HANULES THE MAINTENANCE OF A
WAIT QUEUE AND PASSES CONTROL OF THE LOCKk TGO THE FIRST PROCESS IN
THE WAIT QUEUE, AFTER 1T HMAS BEEN RELEASED BY ANQOTHER PRUCESSe THE
HEAD ofF THE QUEUE IS THE LOCK"ITEM QF THE PRQCESS CURRENTLY IN
CONTROL AND ENTRIES ARE MADE AT THE END QOF THE QUEUEe LOCK=ITEMS
ARE IN THE PRT, "LOCKRTR" IS THE PARAMETER PASSED AND HAS THE
FOLLOWING FQORMAT!

(111] 0 = LOCK» 1 =yNLOCK

(2:1) 1 s TEST |O0Ck B8IT, LOCK IF UNLOCKED AND RETURN A 0 ELSE
RETURN A {1,

(33115) RELATIVE PRT ADDRESS OF LOCK=ITEM.



POINTERS

(2 A XY X ¥}

THE FORMAT OF AN INDVIDUAL POINTER IS AS FOLLOWSY

FIELD
«018310]

[2813]
[3182)

W 0331153]

= POINTERS

DESCRIPTION

= WORD

CHARACTER

STRING TYFE
0= 6 BIT

1 = 8 gIT

2 % 3 8lI7

ADDRESS QF ARRAY

PAGE

29¢
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PRNTABLE

FOR UNITS O THROBUGH 15 PRNTABLELI) CONTAINS THE PHYSICAL REEL NUMBER
IN (30818), AND IF ASSIGNED TO A PROGRAM, THE AQDRESS OF THE TOP I/U
DESCRIPTOR IN (1531151, "PRNTABLECIJ.(181]" IS 1 IF THE UNIT HAS A

WRITE RING,

PROCTIME

LA LA ¥ X ¥ )

DESCRIPTOR POINTING TO THE PROCTIME ARRAY,
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PRT(wpw]

THE PROGRAM REFERENCE TABLE (PRT) IS A TWO DIMENSJONAL ARRAY, Tht
ROWS OF THE "PRT® ARRAY ARE THE "PRTeS (QF THE QOBJECT PROGRAMS IN THE
CURRENT MIx, THE ROWS OF THE "PRT"™ ARRAY ARE ORDERED ACCORDING TUQ
THE "MIX INDEXES"™ OF THE PROGRAMS IN THE MIXe THAT ISe ACCESS CAN
BE MADE 1O THE "PRT"™ OF A GIVEN PROGRAM BY ACCESSING THE "PRT"™ ARRAY
USING A ROW SUBSCRIPT EQUAL TO THE PROGRAM™S "MIX INDEX"™ (EoGgas"PRT
CMNDX»7 )" REFERENCES THE EIGHTH WORD IN THE "PRT™ QOF THE PROGRAM
WHICH HAS THE "MIX INDEX MNDX"™),.

WORD (I»+*] OF THE "PRT"™ ARRAY,

L I | ' ! ! i
H ]
tADDRESS UF FIRST WORD3
L] H

: $
$ 1 3
1081 8 1777 i OF PRT FOR JOB WITH 3
8 3 3 t $
I I ] ! MIX INDEX I }
t ¢ 1 ' t
I T ' $ H H

01 2 8 18 33 47

FIELD CONTENTS DESCRIPTICON

(033) L TIFICATION

(314) PSF QN TSS IN SWAPPER IF PUT AT FORCEND

AFTER "ST"»RESET @ BY STOPM
ALSO IN PAUSE (SEE €33)

3 IN SWAPPER IF FORCESWAP
(7:1) 8COLEAN USED TO SIGINAL "FILECLOSE™ ON A PBD

FILE BEING DS<ED wWHILE NO=USER=DISK
AND CURRENT RECORD REQUIRES MORE DISK
(SEE MCP 411034400)

OR THAT A JOB WHICH wWAS BEING
RESTARTED IS NUW BEING DS=ED,

I1DEN

a2 Q

= | AFTER CALL TERMINATE
a 2

s 2

(81101 81777
(18115] NA
(33115) ADCRESS ADDRESS QF THE FIRST wORD

IN "PRT™ OF CBYECT PROGRAM. (R+0)
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FORMAT OF "(OBJECT PRCGRAMS PRT" (EXCEPT FOR FORTRAN)

R+0

10
11

12

13

14

15

16

17
20

21

22

"EEEEEEEE"

5 000seeee®
FPB

SD
8C
AIT
MSCW

INCW
COMsPRL

BASE OF

STACK

& PRTY

SIZEERROR

OWN ARRAY TABLE

ALGOL WRITE
CoBOL FCR

ALGOL READ

ALGOL SELECT
cosoL I-0

0
BLOCKCTR
JUNK

EXITR

USED BY "MCP"™ TO DENQTE BEGINNING

UF "PRT",

ALSO USED TO CHECK FQR STACK OVERFLUW
USED BY ®"ANALYSIS®" FQR BRANCH TO
NON=PRESENT LABEL.,

"MEMORY" FOR NQORMAL STATE,

(BUILT BY SELECTION)

VESCRIPTUR POINTING TQO "FILE
PARAMETER BLOCK" (FPg)

(BUILT BY SELECTION)

DESCRIPTOR POINTING TO "SEGMENT
DECTIONARY" (S5D)e (BUILT BY SELECTON).
DESCRIPTUR POINTING TO "BLOCK CONTRUL"™
INTRINSICS,

DESCRIPTOR POINTING TO "ARRAY
INFORMATION TABLE™ CAIT).

(BUILT BY MCF)

MARK STACK CONTROL WORD,

INITIATE CONTROL WORDo

LOCATION TO STORE THE LAST PARAMETENR
FOR THE "COMMUNICATE® AND "PROGRAM
RELEASE" QPERATORS,

UATA DESCRIPTUR POINTING TU R+0,

F FIELD POINTS TO LOCATION OF

STACK BOTTOM, (BUILT BY SELECTION).
QESCRIPTOR PQINTING TO "QAT"™ IN
"ALGOL™ AND ON SIZE ERROR PRT

IN [FF) FOR CUBQL

PROGRAM DESCRIPTOR PQINTING TO WRITE
INTRNSICS FOR "ALGOL"» "FCR"™ FOR
"coBoL",

PROGRAM DESCRIPTQR PQINTING TO

READ INTRINSICS FOR "ALGOL™.

READ WRITE DESCRIPTOR POINTING TO
SELECT ROUTINE FQR "™ALGOL"

AND COUBOLREAD ROUTINE FOR "COBOL".
LERQ,

BLOCK LEVEL CUUNTER (STARTS AT 1
WITH OQUTER MOST BLOCK AT

SYMBGLIC PROGRAMS),

TEMPORARY STOKAGE LOCATION FOR

USE BY SCFTWARE PRIMARILY FOR
INTEGERIZATICON

CHARACTER MODE DESCRIPTOR ==
REFERENCES THE FIRST SYLLABLE OF

THE PROGRAM» l,E.» THE OUTERMOST
BLOCK WHICH IS GENERATED BY THE



23
24

25

26

LISTRTN

ERROR COUNT

SAVE
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COMPILER,

THE FIRST SYLLABLE IS €00 WHICH IS
SIMULTANIOUSLY A "LITC Q" AND A
"CMX"™ WHICH HAS THE EFFECT OF
CUTTING BACK THE STACK.

USED TO OBTAIN NEXT ELEMENT OF A
LIST,

PROGRAM DESCRIPTOR OF BLOCK NUMBER 2
(I+Es» THE BLUCK WHICH CORRESPONDS
TO THE QUTERMOST BLOCK OF

THE SYMBOLIC PROGRAM),

STORAGE LOCATION USED BY COMPILER

TO STORE ERRQR COUNT, FIRST

"PRT LOCATION ASSIGNED BY COMPILER™,
ALSO THE LOCATION OF THE ™SAME"
STORAGE FOR COBOL POGRAMS,
TEMPORARILY USED FOR SAVE FACTOR FUK
CODE FILEs GIVEN BY MCP,

3 0 IF COMPILE TG GO

3 (=1) IF SYNTAX,
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PRT (FOR COBOL)

WORD

1=13

14
16
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
85
56
s7
60
61
62
63
64
65
66
67

70

CONTENTS

L A X X X % N

SAME AS WORDS 1=13 DISCUSSED UNDER
OBJECY PROGRAM®=S PRT

FCR

READ®WRITE

108

COMMON

INDEX LOCATION FOR OBJECT TIME CONTROL
OBJECT TIME CONTROL PROCEDURE

PROGRAM F18B

SUBSCRIPT WORKING STORAGE

SUBSCRIPT COMMUNICATIUN WORKING STURAGE

GET DATANAME SIGN(O»MKS»WQRDsCHAR)
CLEARWCRDS TO BLANK

WORD QCCURS INDEX

CHARACTER OCCURS INDEX

TEMPORARY OBJECT TIME ARRAY

POWNKERS OF 10

TRASH LGCCATION

STORE DATANAME SIGN(SIGNsMKSsWORDLUCACHAR)

WORD TRANSFER

CLEAR CHARACTER 710 ZERO

CHARACTER TRANSFER

CLEAR CHARACTER TQ BLANKS

CLEAR WORDS TO BLANKS

NORMAL JUSTIFIED SOURCE TO RIGHT JUSTIFIED DESTINATION
RIGHT JUSTIFIED SOURCE TO NORMAL JUSTIFIED DESTINATICON
RIGHT JUSTIFIED SQURCE TO RIGHT JUSTIFIED DESTINATION
ALPHA CCMPARE

NUMERIC COMPARE

INPUT CCONVERT PRQCEDURE

CHARAGTER MQDE INPUT CONVERT PROCEDURE Q0 LSS X LSS 9
CHARACTER MQODE INPUT CONVERT PROCEDURE 8 LSS X LSS 12
OUTPUT CONVERT (0OCIL)

CUTPUT CONVERT (QCS8L)

INPUT CONVERT DOUBLE LENGTH

QUTPUT CONVERT DOUBLE LENGHT

WORD MCDE OUTPUT CONVERT

LENGTH» SGNs CHAR2WRD» MKS,» VA

10*11
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= PRT (FOR COBOL)

OUTER BLOCK PRY DESCRIPTOR
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= PRT (FOR COBOL68) =

PRT (FOR COBOL6S)

ST T aooewm Seomeoean®

WORDS

1=12
13

15

16
17
20
21
22
23
24
25
26
27
30
31
32
3

CENTENTS

LE L LA X R X J

SAME AS WQRDS 1=12 OF OBJECT PROGRAM=S PRTY
SI1ZE ERROR

FCR

PERFORMGEN ROUTINE WHICH HANDLES GENERATIQN
OF FT CALLS

COBOLIO NEW DISK (SERIAL I=0 INTs)
COBOLRANDOM

BLOCKCCUNTER

JUNK

INPUT CONVERT INTRINSI]C

JUNK

ATTRIBUTE ROUTINE

RESERVED FOR BREAKCUT=RESTART

TASK ARRAY DESCRIPTOR

DYRIO ARRAY

USE ROUTINE ARRAY

OMOD (DCUBLE PRECISION MATH INTRINSIC)
OUTPUT CONVERT INTRINSIC

INTERRUPTER INTRINSIC (IF ANY DECLARED)

299



PAGE 300
* PRT (FOR FORTRAN) =

PRT ¢(FOR FORTRAN)

- aeee LE X X 2 K X X _J

WORD CONTENTS DESCRIPTION

el~e21 SAME AS WORDS Q=17 UF COBJECT PRUOGRAM=S PRT

82¢ BASENSILZE

@23 LISTRTN

ez24 CLASN

€23 HOLTOG COMMON VALVUE

€26 POWERS OF TEN ARRAY

ez7 21 WORU ARRAY FQR ANY FQRMATTED QUTPUT
AND FOR USE BY ZIP

830 ERR

a3l SQRT

32 ARSIN

€33 EXP

834 SIN

€35 ALOG

@36 TAN

837 ATAN

€40 GAMMA

ed4l DATAN

e4e Dcas

f43 DISN

e4d4 ATANZ2

45 CABS

846 oMOD

e47 DEXP

€50 DSQRT

851 FORTRAN RUN®TIME ERRQOR RECQVERY

CONTROL WORD
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