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PREFACE

While every care has been taken in the preparation of this book, some errors

may remain. Should the reader find an error or omission, or have any other
comment to make, he is invited to contact:

SSS, Training and Documentation,

at the address on the opposite page. A form is provided at the end of this
book, for the user‘s convenience.

T76 January 1983






TABLE OF CONTENTS

PREFACE © 00 900000050000 00©000000000008000060000060600000O00O0COSEGCBS OIS 0-0.0

INTRODUCTION ccovcccecsasoccsonssscssasssccccccasssscnsssenss 0.0.6

Chapter 1 i MONITOR CONTROL, TABLES cesieescsssnssssvsnasesssos LoQal
SUMMALY LIS %o e isis as.0 8 slenie o sise o oioieisiersiaa ainsse v oeeosssonssss - Lelal
T:CVT The communication vector table .....ccceeeeeeeses 1.0.2
T:MCT Machine control table cecsecsssesscassncsssssssaas LeDs?
The Memory-resident segment table ccececceccccscececsecsces 1.0.11
T:PCT Program control table .ecccecececcscnsencacacsces 1,0.12
T:JPT Job parameter table ciseciisnssisscsosssvsosnosses 1e0e24
T:SLT Software level table .cececsccsccccccssssasssceae 1.0.30
T:FCT File code control table cesvevsssevessssusonsssss 1031
T:DWNT Device wortk table ceesssesccnsvoenasconssnonessss Le0us34
T:LFT Logical file table cecscecosccoccovsansancscsnnees 1.0.40
T:DAD DAD control table scsseivosscavsvsavossssinessone 1.0043
T:CORE Core allocation status table .eeescccescssascssss 1045
T:ELIG Eligible program table sceceeccsssccsscssssassccess 1.0.46

T:SWIN Table of programs loaded into the dynamic
loading area csceececesccssocsssssncsansansssssene 10,47

T:QIN Queue of programs waiting to be swapped-in ...... 1.0.48
T:RTC Real-time clock table sececccsosscncasonenessnsss 1a0uk9
T:QCB Queue control block seescecccssscosscncscsnsasnnsaes 1.0.54
T:DCT Disc control table ...ccsvescmssrcnnscenniensensss 14057
T:LKM Table of LKM processing control ceeseececeesscss 1.0.71
T:SPT The spooling table sccdesssassssssavssmsaasissssss 1o0e73

T:MBX The mailbox table sssssssssssvinssvnnssasssnisssas 1eOs77

T76 0.0.1 January 1983



page
T: SEM The semaphore £able «iscsascsossnssionsossssssvss L:0.78
Secondary Load module tables sssssasswonssasscvsessssssanee Le0:79
The data window tables sisesisssssscscinossssonssnssssesnss L0080
Short timer Cables s.is e seseisnasvsnesees s s ensanses s 10,81
Error recording bloeks cisisiasi'vssinniiosssossmonsneseess 1e0e82
I/0 ECB structure (system routines) eeeeeececsesssssssesss 1.0.83
THE dYNamiic ATBa o e sieisis sive s enieissneiots sie s eis oo awssessnansases  La0k85
The layout of permanent memory allocation .seeeseecscesese 1.0.87
The chaining of supervisor blocks tseswsssoosvssnssaveives 16090
The chaining of disc control DloCkS sesesesvsvsseasonasssse 1a0:91
The chaining of timer blocks .asvasssasssasssasenienssassos Lo0a92
Block-chaining for re—entrant pProgramsS seeseecssscessssssocss 1.0.93
Block=chaining for 1etLers « usaemsie sosensssessessnssoessese le0a94
Block=chaining for semaphore s.sssssssassvssmonssesisassass Le0add

Example of control block chaining eceeeececcecescecsoccscsseee 1.0.96
1, @.G¢

A |

Chapter 2 : DEBUGGING USER DUMPS .i.ceoescvscsocsoonsosocssseassse 2.0.1

Chapter 3 : INITIALISING THE SYSTEM scesmasnssenssnnnesesnsons 3o0el
Declaring a foreground machine ...cccecceccccsccscescsnssces 30,1

Initialisation carried out while processing FCL commands .. 3.0.6

ERAMDLE Wai s ais s ') o slleiiaiio s a nke) siia o0 8 s 821 o) or atwi e 4 '3 uni et min oin s winie, ace o sy larelels | Bisl)ed

Chapter 4 : THE SYSTEM DYNAMIC AREA ccevecceccccscccccccsccsss 4,0.1
Chapter 5 : OBJECT LIBRARY STRUCTURE eccecceccocscccsscssescsnce D.0.1
Chapter 6 : BLOCK DIRECTORY STRUCTURE ¢cevececcsccsssccsscsses 6.0.1

Chapter 7 : LOAD MODULE GENERAL STRUCTURE «ccveececcccccaccoes 7.0.1

T76 0042 January 1983



page
Chapter 8 : DATA COMMUNICATION INTERNAL STRUCTURE seececsceses 8.0.1

Control blocks for DATEM csesssessnssmsnnsassnvossoassasses Salal
Chaining of datem blockS cecesceccssnscsocsonsssssssssacssas 8s0.6
Special echaracters table sienisacscessasssnssnsasosoimnsssses Dulsd
Editing tADLE: 5454 se sisiaamions/orse s aiosss s s sors o s s ivsie sioisbia s e de 18s0 7
Terminator table ..ceeeecess esessersrsscscnssssssssssassasses 8.0.7
Time control £able seecesssccesscensssssonsnsssnsosssimenssns 308
Lihe Code  tADLE . 34 aa e s e o siesisisisisieisianeisios saens sinesls vesonsenve Ol
Additional line code table icssscscscasssssnassasisassssess 80,9
Event control block sesesasisisnssssvessasseesosssssasaeosses 809
Datem request calling sSequence .s..ceseescssccssssccsssccsss 3.0.10
Resulits of datem commands .sieieemisssssssessssssnssasasaoesios Sulsll

Datem SEAtUS COAES 4o ae o s osieareaiasssios s sessesesssnsiees Sedel2

Chapter 9 : IPL PROCEDURE .ccsscsccocsscovscsosssnsosssscenssse 9s0.1
0rganisation secessssscssoscocscsscssnsssscscocscscsssaseses 9.0.1

OpETaTLON [Hersmiers Bis a0 3 5 5 4.5 .01 oleih ol 85 siefelore s oke 4.9, 9.6 & o7e oLas orois s s stavel Fels2

Chapter 10 : DISC ORGANISATION cececcccccooccscsssssccnscsssss 10.0.1
Logical disc structure cescceccsccscssscssssssssscsoscnccss 10.0.1
Logical disc organisation eeceececescccccssssosssccscssossse 10.0.2
CDC discs and fixed head diScCS eecoeccescaccccsscccccnceess 10.0.2
CMD diSCS sccocsccssssssssossosscsscsscssscsesssssssssccssase 10:0.3
VOLAB: fOrmat ssssescecosnsssacnssaseosassssannssssssevsssse L0045
Bad track 1liSt .eeeceacscssscccsssvoscsoscscsasassssssscssee 10.0.6
VTOC fOrmat seessesscscscscossssnsnoesosscessssssvsnsssssevs 10.008
Structure of a DAD ccissvsscivessocovssvssevssssnsasssvesee L0:0sll
Catalogue siisesessssnnsssrssssiscinansnssnonesseosivsiivsss 10:0a12
Directory fOrmat cicsisssscosssssnvnssonsiosssssnsinossaswes 10:0:14

116 TOLMALS ws oo siseeiisssnsesesnesiessssss saaessenanessnsse 10:016

DFM fileS ® ®© 0090000090000 00000C00000060600600000806000000000O0CSC 10-0-17

T76 0.0.3 January 1983



Chapter 1L @ TDEM . diceeneesicemen cesesssesrs siwessanimssosssnweses 1laQal
General ...... SBEeE R RS R e s e e ssasssesesss L1e0sl

TDFM system initialisation secesvsosassvassos olidis (o i aks s 8 ses 11:0:3
Assign 8 Eilecode weewssuweosnsvonsasnsanssiosssssssessnss Lla0e3
Request “transaction ready” . s wssievs ssssniessssesesssss 1103
Request ‘transaction finished’ ..ieeeeeveceeecenaanasees 11.0.3
Request with “Attach’ ceeeeeeeocnn S5k ieimmie e is e e e mim e wae e Ll 063
Layout of control tables sscewses ReiererTats e e e m s ee Llls Ol

FDC table ..esssossis e DU R RS PRPR SR I P 0
TRT table secescensecss 5 Q0 0GP O OGO oisisiale ahe wistees ool 1115009
EFT table s sonsssios S 65 afeie s b bus e e e i aTaara m s s s o w s Al 00 1O
Attached record block ceisesessssees cesecesssscnsssss 11.0.12
Working storage Seecurity scessisosssessscssassssansoss Lle0al3

TDEM, cONEEOL BLOCKS! 1o ereinis s e ois sialorarsiaiatseis oisin e eis o awore s o ew 11:0a15
TDFM I/0 requests ..... d R B e Ao d o bdn000 A0 O oo o b o oLl X0 Ly
Request operations on () file(S) cevececcecccscscns amsis Lle@ald
Request operations on a record cceeceecccccscsecsnas RS e L Y 6L 7

Security requests dascaovsnvsciscsssvesiesnavavasassnnsees Lle0ald

TDEM ECB stabus COAES  ae u o eieismesisssisns s eesossssesns ssesaes Lee0s18
(1) Warning STatus isiesees sismisteds oo s oo s sse asesewseams L0 18
(2) Error Statls sceveisscsinssesinssesssssessessssseiees 110618
(3) DISC T/O BYTOLS  sisismieioisis s s msnssssssssiesossasmennss 110420

Error code cross reference table ssecssssesossusassosssssess 11s0:21

APPENDIX A : COMMAND LIST SUMMARY .ecceececcescccsscceancacess A0.1l

Operator commandsS .ececessncccecssscssssssssocssassesssssnss Aclal

Processor call commandsS eeoecasce e e e e e e e senaesaeme s AaZel
BCP commands sessesessss S landale el @ s, ek al eiatel i alenelonslor olle ek ekalinke oin Au3nd
LB COMMATNAS s o e aisisiens oo aie s s SO e O G D C O B R O a0 Ol s |

UPDATE COMMATIAST oo st o5 a0 16 foria e v s 0 e o 00w 6 o 000 605 s sy sistesnioisis o eial Aa el
EDF commandS seeesseccacses ST5 alelata sve alale side wie ol ainss! sleiahe aTatdslis te e lie e e [ AisiDe ]

ECL: COMMAMAS o5 v o1 6001 61010,00 foe s 10 56 15 761075 o (o156 80 o1 60501 o8¢ o %00 oL te: v ek s iaves | Ms ool

APPENDIX B : BATCH CATALOGUED PROCEDURES csesscsccesscescessas BaOul
Batch catalogued procedires issessesssesssvsssssosssnssssses BeOol
FCL catalogued Procedures cisicenssisssossncsssssonsossssss Bele

PATEMELELS s v v s oo ie s isiens sseie.s oo i emmessssssaessessnes B0l

T76 0.04 January 1983



page

APPENDIX C : LIST OF FILE CODES USED BY PROCESSORS .¢sceeeesee C.0.1
In the system machine .sssnsssnnessonissisessssssansnssnsns Gabal

By the ProCeSSOTS ssisessssscnssnssesvsssosiosonssssssossvacs Gulel
By EHe TBEP "5.5. /s sieceraie arileisiate oo s & o orslare oleimisialnin o 1o o els)e aln e o einieis  Bunl)ed

By ‘the ECL DrOCESSOL «.s'ss e ses e s easiosssosiomnsesssssisssssass 6063

APPENDIX D : SYSTEM ERROR CODES ssssosssssiwsosnisssssvessssasss Delal
SysStem ErTOT COAES aisisaiccmiows-naiossssssses s oo eiossssss Debel
Floating point status codeS cceoescescsssccsssscsssvscsoasacee De0.2
T/07eLLOr COAES . Tois sreisieiaio s eisisis i a s s oisl6is ois oioioieoleaeie s ailas s we s Del s
Hardware error codeS esecesccvscessssescssasasssonssssscssssses Da0a3

K120 5[6 Q180" « sies oieis s asince wwis e e s ae sisieise msielsmmikesnis Deled
CDC idIBCE. wvainvs oo sisisioisisiosisnsessssessseeessssosnesssesns Dalslh
Magnetic €ape s sassieimisiensnsssssessssssssssseoinssiassssnse Desb
Casselbte tAPE saassesscssanecnsessnsnssssssssssnsscssass Deled

Program :‘ADOTt COGESE e eissaivisisenissesssasssessasssseeisioesssss Dol

Program Status WOrd .ccesscecscssissssonossnsnssnssesssessse Do0old

APPENDIX E : LKM INFORMATION icsscsccsosssvcanasasosscsnsacosse BeQal
Summary list of LKM Trequests wesesssssasssnsseossavsosssans Balsl
LKM 1 I/0 requests = order COdeS ssessessssssoscssasscoansss Ei0e3

ECBISEEOC EUTE Nald s-eleTol olelnlalsls]s nia o s okohele s v ntalatels’ elaislolore sl slutelo e s s ntale Lie O oD

T76 0.0.5 January 1983






T T S

INTRODUCTION

This trouble shooting guide is intended for use by support programmers
and systems managers in conjunction with, and after a fair appreciation
of, the associated manuals in this set. These include:

P800OM Programmer’s Guide 3 Vol. I (MAS Manual)

P800M Programmer’s Guide 3 Vol. III (Software Processors)
P800OM Programmer’s Guide 1, 2 & 3 Vol II (Instruction Set)
P800OM Data Communication User Manual

Its main purpose is to speed up the process of identifying and
rectifying errors in system implementation and operation. It does not
cover hardware errors (apart from giving a list of device hardware
error codes); these should be referred to an engineer.

Definition of terms

It will be assumed that terms in common use in the other manuals will
not need re-definition here, but any which are unusual or quite new
will be defined as they arise.

Syntax
indicates one or more spaces.
<n> indicates that an item is to be substituted for n;
n describes the item.
[n] indicates that ‘n’ is an optional item.

alb  The vertical bar is an exclusive OR and indicates that
a or b, but not both, should be entered.

a an underlined parameter indicates a default value.

T76 0:.0.6 January 1983






Chapter 1

MONITOR CONTROL TABLES

Summary List

T:CVT
T:MCT
SEGMMU
s PCT
s JPT
$SLT
:FCT
sDAT
sLFT
:DAD
: CORE
:ELIG
SA IN
:QIN
:RTC
:QCB
:DCT
: LKM
:SPT
GiT
10D
T:MBX
T:SEM
Ts:SLM
T:DWD
Ts SHT

HHHHHAEAHHEAAAE A a4

Communication Vector Table
Machine Control Table

Memory Resident Segment Table
Program Control Table

Job Parameter Table

Software Level Table

File Code Table

Device Work Table

Logical Disc File Table

DAD Descriptor Table

Core (Memory) Allocation Table
Eligible Program Level Table
Programs loaded into the dynamic coding area
Queue of program waiting to be swapped-in
Real-Time Clock Table

Queue Control Block

Disc Control Table

Processing Control Table
Spooling Table

Control Unit Work Table

I/0 Descriptor

Mailbox Table

Semaphore Table

Secondarty Load Modules Table
Data Window Tables

Short Timer Tables

Error Recording Blocks

I/0 ECB Structure (system routines).

T76
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MONITOR CONTROL TABLES

T:OVT_

_!he Communication Vector Table

This table points to the major system tables and some important system
subroutines which are addressed directly by transient area routines
using an offset from the beginning of the table.

The structure of the CVT is as follows:

LABEL | LOCATION | CONTENTS
________ | - | -
l |
T:CTIM | 0 | ?TRTC REAL TIME CLOCK TABLE ADDR.
l ! I
T: CPLS | 2 | 1 CLOCK
I I
| 4 | M:DISP : DISPATCHER ADDR.
| I l
| T:CRST | 6 | R:RSET : NON-STANDARD CLOCK RESET VALUE
l | i
| | 8 | M:LAB SCHED.LABEL MANAGEMENT ROUTINE
| I I
| /A | T:PWT DWT CHAIN POINTER
| |
| /C | TyeLT SLT ADDRESS
l I
| /E | T:MCT T:MCT ADDRESS
l l
| /10 | T:PCT FIRST PCT ADDRESS IN SYSTEM MACHINE
| |
| CvTSsl | /12 | SYSTEM STATUS WORD
|
CVTSS2 /14 | Initial System Dynamic Area Size |
| | | (reset to zero by INIMON, sysgen |
| | | dependent) |
|
/16 B:POIN : B TIMER CHAIN POINTER ADDR.
| |
| | /18 C:POIN : C TIMER CHAIN POINTER ADDR. |
I
| /1A R:ABRT : ADDR. OF R:ABRT ROUTINE
I
| CVTARS /1C M: ARES : AUTO RESTART ROUTINE ADDR.
I
| | /1E | T:CORE : CORE ALLOCATION TABLE
I
CVINBP | /20 MAXIMUM No. OF PROGRAMS
| | (Sysgen dependant)
I l
| /22 T: DAD DAD TABLE
|
| /24 | R:DMAS : GET DYN AREA IN SYST MACHINE |
|
l
| I
176 1.0.2 January 1983
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| LABEL | LOCATION | CONTENTS
|
| |
/26 | R:DMLS : REL DYN AREA IN SYST MACHINE
I
/28 | S:FCL : FCL START ADDRESS
I
I /2A | R:ASYLl : ACTIVATE A PROGR.
I
/2¢C | R:SEV : SET EVENT
I |
| /2E | R:ALOC : ALLOC MEMORY
| |
| /30 | R:DLOC : DE — ALLOC MEMORY
I l
| /32 |- 7 MAX. No. OF SCHED LAB (DEFAULT
| | VALUE IN DCF)
| |
[ /34 | 9 MAX No. OF SEGMENTS
| | |
| /36 | =50 :-(MAX No. OF FILE CODES)
| |
| /38 |-10 :—(MAX No. OF BLOCK BUFFERS) |
I |
| /3A R:UNSP : ADDRESS OF UNSUSPEND ROUTINE
I l
| /3C R:DEEV : ADDRESS OF DECREMENT EVENT COUNTS
| ROUTINE
l
| | /3E | R:DESW : ADDRESS OF DECREMENT SWAP EVENT |
| COUNTS ROUTINE |
I
CVTBAT | /40 PCT ADDR OF BATCH PCT
|
CVTSWN | /42 T:SWIN : ADDR. OF SWAP-IN TABLE
|
CVTQIN /44 T:QIN : ADDR. OF QUEUE-IN TABLE
l
/46 T:ELIG : ADDR. OF T:ELIG
CVTRMN /48 ADDR. 1ST PCT LOADED IN DLA
|
/4A |=3 DEFAULT VALUE OF MIN RES TIME IN DLA|
I l
| /4C R:SPND : ADDR. OF R:SPND, SUSPEND A PROGRAM
CVTSUP /4E | 0 LAST ADDRESS OF SUPERVISOR +2 |
/50 R:PUTW : ADDR. OF R:PUTIW,PUT A PROG IN WAIT
| |
CVTSWP /52 0 TIMER INTERRUPT COUNT
| | /54 | R:FSWP : ADDRESS OF FORCE SWAP-OUT ROUTINE
| l
| -
| l |
T76 1:0:3 January 1983



MONITOR CONTROL TABLES

| LABEL | LOCATION | CONTENTS
- - |_.
I
| /56 | R:RKLM : ADDRESS OF LKM INIT. ROUTINE
| /58 % R:REAC : ADDRESS OF REACTIVATION ROUTINE
| | /5A 1 R:DUMP : DUMP SYSTEM ROUTINE
/5¢C % T+ DCT ADDR. OF FIRST DCT
| | /5E 1 T: LCB ADDR. OF FIRST LCB
/60 T+ 8CT ADDR. OF FIRST SCT
‘ 1 /62 20 DEFAULT FOR CONS LC
CVTFDC : /64 % ADDR. OF FDC CHAIN
/66 ADDR. OF TRT CHAIN
| 1 /68 | ADDR. OF WORK STORE FOR TDFM
% /6A | MAXIMUM NUMBER OF BUFFERS FOR TDFM
| | (SYSGEN DEPENDENT)
: /6C | R:INSW : INCR. EXIT AND EVENT COUNT
# /6E R:SEV2 : 2ND ENTRY FOR R:SEV
’ /70 } R: INEV : INCR EVENT COUNT
: /72 : R:SEV1 : 1ST ENTRY FOR R:SEV
CVTDLK : /74 } TRC110 : ADDR. OF DATACOM RTC INT. ROUTINE
: /76 { 20 : DEFAULT No. OF DTC LINE CODES
CVTSPT | /78 I T80T SPOOL TABLE
CVTBPA /7A : 0 TDFM DISC. BUFF. QUEUE
% CVTBOQ #ie : 0 BACK-OUT QUEUE
: CVTLOA /7E : 0 LOCK QUEUE ADDRESS
/80 } R:HALT : SYSTEM ERROR ROUTINE
{ CVTMBX : /82 { MAIL BOX : ADDRESS
CVTSLM /84 { 0 SEC LOAD MODULES
| |
I I l
| I I
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| LABEL | LOCATION CONTENTS
|- | -
t I |
| CVIDTO | /86 0 : POINTER TO DWT FOR TIME-OUT
| | (/2C in DWT)
I I
| /88 | R:EXIT : EXIT ROUTINE
|
| /8A 0
l
CVTSDA | /8C | 0
|
( /8E R:EL : EL SIMULATION ROUTINE
| |
| /90 | ReES : ES SIMULATION ROUTINE
l
1 /92 R:MVSU : MVSU SIMULATION ROUTINE
|
l /94 R:MVUS : MVUS SIMULATION ROUTINE
| |
| /96 R:MCHU : MOVE CHARACTER IN A BUFFER
|
| | /98 R:ACTD : R:ACTD ACTIVATION ROUTINE
I l I
| | /9A R:TRCE : TRACE ROUTINE
| |
| CVISEG | /9¢C | T:SEG : SEGMENT TABLE IN EXTENDED AREA
I I
- - -
A A 3
AC 2 e
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MONITOR CONTROL TABLES

The format of the more important of these locations is as follows:-

CVTTS1, The System Status Word:

bit O = 1 Dispatcher has to save Flt.pt registers.
0 Dispatcher does not have to save Flt.pt. registers.

[

bit 2 = 1 HD command received
bit 3 = 1 Interrupt control panel is being processed, refuse
further interrupt.
= (0 Control panel interrupt can be accepted.
bit 11 = 1 Hardware floating point provided with CPU

= 0 No hardware fl.pt option in CPU.
(bit O set to 1 when bit 11 = 1 and FON [only 1 or no program uses
flt.pt] bit O set to O when either bit 11 = 0 or FOF)

bit 15 = 1 Automatic restart routine has to be called by the
dispatcher (a power failure occured, next interrupt at
level zero will be Auto Restart).

bit 14 = 1 Auto Restart routine selected at Sysgen.

bit 13 = 1 A halt requested at Auto Restart, giving the operator

enough time to switch on all the devices.

CVTSS2 contains the system dynamic area size. Reset to zero after
initialization.
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MONITOR CONTROL TABLES

T:MCT The Machine Control Table

One of these exists for each machine declared and gives all the
necessary information about a machine, particularly, the addresses of
the first PCT in the chain of PCT’s for the machine, the first FCT and
the start of the dynamic area.

Th MCT’s for each machine declared are forward chained, the first in
the chain being for the machine called SYSTEM. This is pointed to by
location /E of the CVT (CVTMCT).

They are also pointed to by each PCT in the machine (location PCTMCT of
the program control table).

The layout of the MCT is as follows:

| LOCATION | LABEL | CONTENTS
| | |
| l |
| 0 | | Address of next MCT in the Chain, 0 if last
| -l -|
o3 | MCTNAM |
-| |
4 | MACHINE NAME
l -
6 l
-
8 | MCTPCT | Address of the first PCT of the machine
| (0 if none)
| A
[ /A | MCTFCT | Address of first entry in FCT chain
1 P= |
/C | MCTSIM | Max. No. of sched. labels (default value for
| FCL)
- -
/E MCTDYN Base (lowest) address of Dyn.area
(virtual address)
/10 MCTSEG | Core resident seg. table address
/12 MCTSP 0 or address of the first PCT suspended
because of dyn. area overflow
/14 MCTKIN | QCB Address (0 if none) |
/16 MCTSTA | machine status
- - |
/18 MCTMCT | MCT address
| - -
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| LOCATION LABEL CONTENTS
: /1A | MCTECB | O | 0] 1] File code (EO, EE, 1)
= /1cC MCTEBF —‘H\“ ‘ \L' ... ECB used to read FCL {
‘ /1E MCTERL Commands
!— /20 MCTEEL |—
: /22 {_MCTEST .
WG T 0
| |- |-
/26 | MCTFCW | Address of event on which FCL waits
| /28 1 ‘MCTENT i entry point FCL has to activate
” /2A | MCTSPW I address of first PCTLNK in wait, O if none
| [2C MMCTMFC } -(maximum number of user file codes)
) /2E I—MCTRTM i -(minimum resident time in dyn.load area)
| | | default value
: /30 X MCTMBF ; -(maximum number of blocking buffers on the
| | machine)
| /32 | MCTLCT { Address of the first LCT; zero if none
| /34 -MCTSEM } Semaphore Address (Not in system machine)
/36 MCTDWD % Data Window Address (Not in system machine) |
| /38 :—MCTMDG } NoéLnéédﬁ; ):'j;ji (Not in system machine)

The labels used have the following meanings:

MCTLNK Points at the next entry in the chain, 0 if it is the last one.

MCTNAM

MCTPCT

MCTFCT

MCTSLM

MCTDYN

T76

3 words, containing the machine name, left justified, filled
with spaces.

Address of the first PCT in the machine.
Address of the first entry in file code table of the machine.

Defines the default value for number of scheduled labels of a
program,

Points at the base address of the dynamic area of the machine.
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MCTSP Address of the first program suspended because of dynamic area
overflow, O if none. For the system machine, this is the PCT
address of a system program suspended because of a DA overflow.

MCTSTA Defines the status of the machine as follows:

MCTSTA|Ev|0|Smng|Bg[Mr|Eo|Pc|Gm|HF{‘MgU{TN|
bits 0 1 2 3 4 5 6 7 8 910 1112 13 14 15
Ev = 0 Event occured
Sm = 1 System machine
Fg 1 Foreground machine
Bg 1 Backgrnd machine
Mr 0 FCL is running (SM rejected)
(set by SM, reset by BYE)
Eo =1 if /EO is assigned to device like TY, display i.e. print ‘FCL:’
¥’ before reading FCL command
Pc = FCL under a catalogued procedure
Gm = Machine being defined (DCF DCB) refuse DCF or DCB on that machine

RTN = Return code, used by FCL and its commands

0 Read next command, activate /040B or MCTENT entry
1 Exit

2 Wait for MCTFCW, then activate MCTENT entry point
3 Activate a program, wait for sched.lab. (RUN)

4 Read correction on 01

5 Read correction in a subcommand (DCF, DCB)

6 Read a subcommand (in DCF or DCB)

0 Middle ground programs are allowed

1 No middle ground program

Mg
Mg

MCTMCT Address of the MCT, used for activation or I/0 request.
MCTECB A block of 6 words used as ECB for I/0 requests.

MCTEBF Is the buffer address, or to be exact, the address of the
first word of the machine work area MWA, a zone of 140
characters, allocated in the dynamic area to read and process
FCL for that machine.

MCTFCW  Address of the event on which FCL has to wait for completion
before either reading next command (if MCTENT=0) or before
activating X:MASG, entering MCTENT, to process the event.

MCTENT Defines the entry points that FCL has to activate,

MCTSPW  Is the address of the first PCT waiting for an event in the
machine. 1 if no program is in wait state.

MCTMFC Is the maximum number of User file codes that can be assigned
in the machine. It is a negative value, used to control assign
request. In fact, this limit is a protection for other
machines because an excessive assignment may cause an overflow
in the System Dynamic Area.
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MCTRTM

MCTMBF

MCTSEM

MCTDWD

MCTSEG

MCTKIN

T76

Defines the default value for the minimum resident time of a
disc-resident program.

Gives the maximum number of blocking buffers usable in the
machine. It is a protection for other machines. Indeed, an
excessive use of blocking buffers may cause an overflow in the
system dynamic area, and the whole system hangs up.

Address of first Semaphore Block.

Address of first Data Window (obtained by LKM 56).

Address of the core-resident segment table of the machine
which is described on the following page.

Address of the first queue control block, 0 if none.

{
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The Memory-Resident Segment Table

This is created in the system dynamic area when the foreground machine
is declared. It is used to define the memory allocation of core-
resident program. The location MCTSEG (/10) of each foreground machine
control table points to the first word of its core-resident segment

table.

The layout of the core-resident segment table can be shown

diagrammatically thus:

(MCTSEG) ———=—- >
(ecT™MMU) 4
of programs
loaded in
Seg. O

16 words
(PCTMMU) AN
of programs
loaded in
Seg. 1

16 words
(ecTMMU) T #
of programs
loaded in
Seg. 2

16 words
T76

| e ——— |t

|

Highest segment number

Highest virtual address
in seg.0 (always /FFFE)

These words define the
page allocated to
segment 0.

Highest virtual address
in seg. 1.

These words define the
pages allocated to
segments 0 and 1.

Highest virtual address
in seg. 1.

These words define the

pages allocated to
segments 0 and 2
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Remarks:
— The cost in core can thus be calculated as follows:
C=18 + 17/n

where n = the No. of segments
- For the batch machine, MCTSEG = 0, however, an MMU save area is
created for the batch program. If the machine is core-resident, 16
words are created and contain the addresses of pages allocated to the
machine. If the machine is disc-resident, then the table (18 words) is
created as for any disc-resident program.
- For a disc-resident program, when the program is loaded, an MMU

table is created (in the dynamic area) and pointed to by PCTMMU.

T:PCT Program Control Table

In a foreground machine, one of these exists for each program declared
using a LOD, SWP, RON, REP command, for each active REP task and for an
active middleground program. The FCL task in a foreground machine is
chained in the system machine.

In the background machine, there is one PCT and it is followed by the
JPT. Location /40 (CVTBAT) of the CVT points to the PCT of the batch
program.

The PCT’s are chained in various ways e.g.:
Location /48 of the CVT points to the first PCT of a chain of PCT’s for
all programs loaded in the dynamic loading area. Location /42 of each

PCT points to the next in this chain.

Location /10 of the CVT points to the chain of all PCT’s in the system
machine.

Location /8 of an MCT points to the chain of all PCT’s for that
machine. Location 0 of each PCT points to the next PCT.

Location /12 of an MCT points to the chain of PCT’s within that machine
which are suspended because of dynamic area overflow.
Location /24 of each PCT points to the next in this chain.

Location /2A of an MCT points to the chain of PCT waiting for an event.
Location /26 of each PCT points to the next PCT in this chain.

Location /28 of the DWT points to the chain of PTC’s awaiting
attachment to a device. Location /24 of each points to the next in this

chain.

The entry P:CUR in the system MAP contains a pointer to the current PCT.
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LOCATION

/A
/G

/E

/10

/12

/14
/16
/18
/1A

/1C

/1E
/20
/22

/24

/26

T76

LABEL

—

- MCTPCT_

e i

PCTLNK —_>| Address of next PCT in the chain, 0 if last

PCTNAM

PCTSAD
PCTSAV
PCTMMU

PCTSTA

PCTMOD

PCTLEV

PCTMSE
PCTACT
PCTPCT
PCTLAB

PCTRQQ
PCTMOT

PCTEVC
PCTSEC

PCTMCT

PCTSP

PCTWT

CONTENTS

|
| Program name
l_

|

|

|
4 -l
¥ v

Start address of the Program {virtual)

Register’s save area address

MMU save area address

| Program Status. If # 0, program is not
| eligible

Program characteristics

Software level of program (bit 0 = 1 if
not connected)

ECB main sequence waits (virtual)

ECB address of activating program (virtual)

PCT addr. of activating program [

Sched. label Address

| Activation request queue
Mother PCT for re-entrant programs

Event count

swap event count

address of MCT of the program

| 0, or address of next PCT suspended on the
same lack of resource

Adress of next PCTLNK in wait, O if last or|
not in wait |
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The following words of PCT are used only with user programs:

| LOCATION LABEL CONTENTS
/28 | PCTLMD | NR | | Load module : DAD ;;le code
| /2A i PCTLMS | N|Sector No. of load module in DAD |
| /26 —| PCTREG | Core region size (No. of pages)/ or ending
address if core resident
" /2E |—PCTSW1 —Initial image of swappable (or read only) |

| | program on D : CI |
| /30 PCTSWN | Current swap area address in D : CI
(swappable, Mid., Bg program)

PCTDAU Daughter PCT for reentrant programs

I
|
/32 | PCTLAD | Program load address (beginning)
-l
l

| /34 PCTSSA | Scheduled label save area address |
/36 PCTSLE | ECB on which sched lab waits
PCTKAB | 0 or address of keep control on abort or Flt. |

| point interrupt or read key in parameter block

|
| /38
I
I

/3A PCTREC Scheduled label save area address /. |— ?'j feL
S o ~ \ _‘ j ‘J
| /3C PCTMOV | Address of records to be moved to swapped-in |
| user program |
= |
/3E PCTIRT | - (initial value of minimum resident time) |
| |
/40 PCTCRT | = (current value of resident time) |
= |
PCTMAC | MCT address of activating program
/42 PCTRNX | Next PCT address connected to resident time |
chain (disc resident program), 0 if last |

A detailed explanation of these entries follows:

PCTLNK The address of the next PCT in the machine. O if it is the
last entry.

PCINAM 6 characters, identifying the name of the program.
PCTSAD Program start address. It is a virtual address to be loaded
into the P register when the program is started. The bit 15 is

reset to zero.

PCTSAV Points at the save area of the main sequence.
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PCTMMU Points at the save area for MMU registers. For core-resident
User programs, it points at the core-resident segment table
entry SEGMMU. For disc-resident user programs, it points at a
save area created dynamically in the system dynamic area and
is constructed as follows:
(PCTMMU)
——————— » | Page 0 1 |
0 | | I
|- | |
2 | | |
|- |- |
| | I
. | I
- | l
- | I
| 16 words for MMU save area |
| i |
| | |
I I |
|- l l
/ 1E| Page 15 \ |
PCTSTA  Program status: Program not eligible if non-zero.
| Al Ab | L| P | W | Nl | Ex | Mg | Wsl| | | Mw | Sp | Sa|C |Sr |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A = 1 Inactive
A = 0 Active (set by activate)
Ab = 1 Program is aborted
Ab = 0 not aborted
L = 0 Program loaded
L = 1 Program not loaded
P = 1 Program in pause (main or Sch. Lab.)
W 1 Program in wait (main sequence)
Nl = 1 Program not loadable (I/O err. on disc).
WSl= 1 Sched. Lab. in wait
Sa = 1 Program suspended, being swapped
C = 1 Suspended because a supervisor call (LKM) is being processed.
Sr = 1 Suspended because of resource default (attach, get buffer ...)
Sp = 1 Spool bit (background)
Mw = 1 Program in multiple wait
Ex = 1 Fatal exit (exit code = -=1); ignore all scheduled labels
Mg = 1 Middleground program has exited.
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PCTMOD:

| S{ E| SI| RO| SW| C | Md | Re | SP | B | L | Ts | SC | Rb|Bl |Bs |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S = 1 System program, no check on PCTEVC for exit

E = 1 Program has issued exit macro but not effective because event
count> 0. When PCTEVC = 0, the module which decrements PCTEVC has
to activate exit module

SL = 1 Sched. Labels to be dispatched

RO = 1 Read only program

SW = 1 Swappable program

C = 1 Core-resident program

Md = 1 Middle-ground program

Re = 1 Re-entrant program (set by REP command)

Rb = 1 PCT to be deleted, this PCT is created by activate, for a re-
entrant program (only one of these 2 bits set)

Sp = 1 Program swapped

B = 1 Background program (which can be swappable or core-resident)

L = 1 Limits sets (No. of cards, lines, sec...)
(cf. JPT table)

Ts = 1 Program to be swapped

Set to 1 when the system decides to swap out this program but
the PCTSEC > 0. When the PCTSEC reaches zero, the modules which
decrement PCTSEC must activate swap out program when Ts = 1.
S¢ = 1 Sched. lab. is running. Set by dispatcher
Reset when sched. label exits.
Bl = 1 being loaded
Bs = 1 being swapped out

PCTLEV Software level of the program. If the bit 0 is set, the
program is disconnected or unot counnected to a level.

PCTMSE Address of the event on which the main sequence waits.

PCTACT, PCTLAB are respectively the activation b]ock (A8), PLT address,
and scheduled label of the activating p:
performs tha nctivation request. These 3 words allow the
system to start the scheduled label of the activating program
when the current program issues the exit macro.

If PCTPCT = 0, then the program is a system program; and if
PCTACT # 0O, then it contains the system ECB.
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PCTRQQ Activation request queue, O if none,
as follows:

(PCTRQQ)

-—> Address of next request block, zero if none

A2

A3 of calling program

A5 (PCT address of activating program)

A6 (Scheduled label address)

A7 (PCT of activated program)

A8 of calling program

|
|
l
|
|
‘ " |
i
I
|
|
I
4
!
|
|

A9 = ((AB)+2) 1i.e. parameter word placed |
in A4 at activating time |

PCTLMS Sector address of load module in the DAD (PCTLMD + 1).

N = 0 Non-consecutive granules
N 1 Consecutive granules

PCTLMS points at the second sector of the first granule of the
file, i.e. for non consecutive file, it points at the sector
GRANTB.

The first sector of the program is the (PCTLMS) + 1.
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PCTKAB points at the Keep Control on Abort, Keep Control on Flt.Pt.
Error, or Read Key-In requests for the program.

(PCTKAB)
l
I
e 0 Address of next request block, 0 if last
2 Block type l
I
i
These request blocks obtained from the dynamic area of
the system machine are chained together.
The second word defines the type of the request.
Block Type 4 = Keep control on abort
Block Type 5 = Keep control on floating point error
Block Type 6 = Read unsolicited key in
Block Type 7 = Set Event

For Abort / Flt. block, next 5 words are:

|
| :
4 User Abort / error recovery address (user A7) |
l
6 | User Abort / error block address (user A8)
I
8 Status of Floating Unit / Abort code
|
10 | Ic |
12 PSW
|
14 | (A8) |

The last 4 words are used only for disc-resident programs (only for
Abort) to save the context of the Abort when the program is swapped
out. They will be restored to the program when the program is reloaded
into core. (This block will be linked to the PCTMOV chain, and removed
from PCTKAB).
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For read in requests, the next words are:

4 User ECB address (A8)

l
6 Sched. label |
8 Effective length (set by OCOM) or special chars.

f

|

|

| Key-in message, only for disc-

| resident program (used to record

| the operator key-in, in order to

| transfer it to the User program when
Y it is reloaded into core)

|
|_
|
l
|
|
l
l
10 |
|
|
\
|
I
|
|
I

The words 10 and onwards are reserved only for disc-resident programs,
in order to save the operator message when the program is swapped out.
As with the Abort / Flt.block, this block can be linked to PCTMOV when
the key-in is recorded in order to transfer it to the program when the
latter is reloaded into core.

PCTMOV  is the chain of "events" to be set when the disc~resident
program is reloaded into memory. It is used especially for an
Abort-Key-in request which occurs when the program is swapped
out, or for read/write requests when the ECB and/or buffer are
in the CMA.

These blocks are to be released from the System Dynamic
Areﬁafter setting the user’s event.
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(PCTMOV)

-

Address of next block, 0 if last

Block type |

Other words (see PCTKAB)

For block type 3 (Set Event), word 4 contains the event address.

176
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PCTSAV and PCTSSA point to important save areas, which have the
following layout:

Main sequence Save Area Address

(PCTSAV)

i

--> | IC |

PSW |

Al

&

Ab

A5

A6

A8

A9

|
I
i
l
A7 |
|
!
|
i
l

Al0Q

| All i

Al2

Al3

Al4 ‘

Floating Reg. 1

Floating Reg. 2

Floating Reg. 3

T76 1.0.21 January 1983



(PCTSSA)

T76
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-

Sched. Lab. Area Address

I

IC

PSW

B

A4

A6

A7

A8

A9

AlQ

All

Al2

Al3

Al4

Floating

Reg. 1

Floating

Reg. 2

Floating

Reg. 3

Max. No. of

sched. labels to be dispatched

Current No. of

sched. labels to be dispatched
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This table only exists if the max. No. of scheduled labels has been
defined by means of the LAB or LOD commands, followed by 2 x (max.
number of Sch. Lab to be dispatched) words. 1 entry = 2 words. These
entries are upward shifted when a sched. lab. exits.

first sched. label to be dispatched

(A8)

second sched. label to be dispatched

I
4
|
|
}
(48) ll
|
|
i
l
|

| etc.

PCTLMD bits 0-3 (NR): No. of pages of the root segment for a
swappable overlaid program.

bit 4=7: Unused.

bits 8-15: DAD file code Load Module.
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Ts JPT The Job Parameter Table

This immediately follows the PCT for the background machine and
contains all the information necessary to control the running of the

background job, including the default values for the BCP control
commands .
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The layout is as follows:

| LOCATION | LABEL | CONTENTS
|- |
| 0 | JPTUID USERID
= |- e
2 | 8 characters, left justified,
| 4 | filled with spaces
|
6
8 JPTIMT Exec. time limit seconds (TIME) = Zero if none
- |- |-
! /A JPTLML | Max. of printed lines (PRNT) - Zero if no
| | limit
|- -| -| - e
| /C | JPTLMR | Max.of punched records (PNCH) - Zero if no
| limit
|- - -1, S
/E JPTCNT | Curr. Elapsed time
/10 JPTCNL | Current number of printed lines
' | | —
/12 JPTCNR Current number of punched records
/14 JPTDSK | DAD of curreant program | User JOB DAD logical
| address
| /16 | JPTDIR User directory address within the
| | JOB DAD
|- | |
/18 | JPTMOD | Job characteristics (see later explanation)
[ /1A JPTMD2 Undefined | Value of ABCD in : STP
= ‘ =
/1C JPTPST | Address of current, BCL command in the CCT
(Command Control Table) of BCP
/1E JPTBCP | N | Disc address of BCP
| | | (address in directory + 1 = GRANTB)
|- —_— -
[ /20 JPTROT | N | Disc address of the program to be locaded
| [ | | (address in directory + 1 = GRANTB)
| -
/22 JPTCOD | Current abort code current exit code
/24 | JPTMCD Input file code of Maximum error /exit code
| last command of the step (authorized)
-~ | | |
‘ /26 | JPTFCE | File code used to Highest exit/error code
| | re-read an encountered
| | erroneous command
- i- ;_
T76 1.0.25 January 1983
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LOCATION | LABEL | CONTENTS |
| /28 %—JPTSDI 1 System Directory Address in DAD/FO {
. /2A ‘—JPTBRE \-No. of pages required to load BCP
o /2C ‘—JPTPRE =—No. of pages required to load User program !

The next words comprise the save registers area, used to transmit the
register contents of the previous program to the BCP when an abort
0OCCUTS.

[ / 2E JPTSAV | IC
%--- /30 |- a PSW
=~ /32 | Al
s -
e | a3
% /38 A4
e /3A | A5
|- /3C A6
| /3E A7
i /40 { } A8 |
i /42 | | A9 |
i /44 A10
/46 All
l_ /48 i A12
‘- /4A | Al3
S | I
t /4C Al4
{- / 4E | Floating point register 1
t /50 ‘ i Floating point register 2
‘ /52 i Floating point register 3

T76 1.0.26 January 1983



MONITOR CONTROL TABLES

Explanation of the Labels

JPTUID

JPTLMT

JPTDSK

JPTDIR

176

4 words containing the name of the user in the JOB command.
They are used to define the default value of the USID
parameter for BCL of LIB, UPD etc. commands and user requests.

6 words used to control the execution of the JOB. 3 words
define the limits of the execution of user program, used only
when bit L of PCTMOD is set to 1 (prog. not loaded).

The other 3 words give the current values of these counters.

The left byte gives the file code of the DAD on which the
program is stored as a load module.

The right byte is the file code of the DAD containing the
USERID of the JOB. It is obtained from the :JOB command and
used for default value.

Is the address in the DAD, of the first sector of user
directory of the userid specified in JOB command.
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|'sj 1| E| Ig| Ty|tL | Lc | uc [ L | B | C| Lb| Cp | Ju| P{Dm |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S = 1 System User

I = 1 JOB card received and processed.

I = 0 JOB card expected. BCP ignores all cards except JOB, END, EOJ.

Reset by EO0J, Abort etc...

C = 1 BCP processor is running (set by monitor).

Lb = 1 Librarian processor running.

Set by monitor on request by BCP, reset automatically at exit
of processor Lib.

E = 1 EOJ received and processed.

Initialized = 1, reset on JOB card.
Set after EOJ processed or simulated.

Ty = 1 /EO assigned to a device such as TY, DY; the BCP has to prompt
“BCP’: before reading a control command.

LL = 1 File code /02 is assigned to the same device as /EO. Thus the
BCP does not have to print the command.

LC = 1 File code 02 is assigned to the same device as /01. This error
message is set only once. (Otherwise sent twice in interactive
mode) .

UC = 1 File code /EO assigned to the same device as /0l. The error
message routine does not have to write the command on /01
before printing error message.

UC = 0O The error message routine has to print the command before
writing the error message, afterward this routine sets UC = 1.
The error message has to be sent once or twice according to LC
bit and whether in interactive or batch mode.

L = 0 Exit and link.

L = 1 Exit no link, EOB.

B = 1 Batch processing mode.

CP = 1 Catalogued procedure.

JM = 1 JOB MISSING message printed (reset to zero at JOB command).
Ig = 1 Ignore all commands until :E0J, :EOB, :JOB or :STP.
Dm = 1 Postmortem dump required in this case: P = ALL (monitor + batch)

Dm = O No postmortem dump.

T76 1.028 January 1983



MONITOR CONTROL TABLES

JPTMD2

JPTPST

JPTBCP

JPTROT

JPTCOD

JPTMCD

JPTFCE

JPTSDI

JPTBRE

JPTPRE

T76

Right byte contains the value of ABCD in the :STP command,
(initialized to /7F) i.e. the value of the exit / error code
when the program is aborted : it will be compared with the
current value of the error / exit code. If it is lower than
the current code, this code remains unchanged when the program
is aborted, else, it is replaced by the value of ABCD
parameter. Left byte bit 7 set to 1 at Start Batch (SB)
command.

Contains the address of the current command in the command
control table (CCT) of the BCP processor; used only by the BCP.

Is the disc sector address of the BCP processor.
N = 0 if the load module is a non-consecutive file.
N =1 if the load module is a consecutive file.

Is the disc sector address of the program to be executed.
N 0 if the load module is non-consecutive file.
N 1 if the load module is a consecutive file.

Left byte: the current abort code when the program is aborted.
Transmitted from the Monitor to BCP in order to print an abort
message to the User.

Right byte: the current exit code or error code of a program
transmitted to BCP in order to check with maximum exit/error
code authorized for the JOB step.

Left byte: the input file code of the current command used to
read continuation lines.

Right byte: the maximum error/exit code authorized in the
current step (the CODE = parameter on the :STP command).

Left byte: the file code from which the BCP reads correction

for syntax errors. It is the file code defined in the ERR
command .

Right byte: the highest error or exit code encountered from
the beginning of the :JOB, used to check whether the step has
to be executed or skipped.

the directory of the system library (USID = SYSTEM)

No. of pages required to load the BCP.

No. of pages required to load the program.
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TsSLT The Software Level Table

This table is a list of PCT addresses; its position in the list defines
the software level of a program. When a program is connected to a
level, its PCT address is entered in the table at the appropriate
position. The highest priority program is connected to level 0. A zero
entry in T:SLT indicates that no program has been connected to that
level.

The address of T:SLT is contained in location /C of the CVT.
The length of the table is specified at SYSGEN, and determines the
total number of software levels, and hence the maximum number of

programs which can be connected simultaneously.
The maximum number of entries is 240.

The layout of the SLT can be represented schematically as follows:

LOCATION CONTENTS
| 0 | Address of PCT for the program connected to level 0
(0 if none)
| 2 | Address of PCT for the program connected to level 1
| (0 if none)
| --
2% Address of PCT for program connected to level 1
| (0 if none) |
- |
- |
| --
n-5 Address of PCT of batch program (if anny)
' -
| n-4 Reserved
n-2 Idle time statistics routine
I
| n Idle task PCT address

‘n’ is the highest software level (lowest priority) and has a maximum
value of 478, corresponding to level 239.

The table is updated by:

- The CNL and DSL commands

- The DCB command

LKM 20 and LKM 21 (connect to and disconnected from a level)
The activation of middleground or re-entrant programs.

The DCF command, when the FCL task is connected to a level.

}
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T:FCT The Filecode Contrcl Table

A chain of one or more filecode control tables exists for each machine
in the system in order to describe the assigment of a filecode to each
device in use by that particular machine. They are created in the
system dynamic area, the start of the chain being pointed to by the
location MCTFCT (/A) of the MCT. Each table contains in word 0 the
address of the next FCT in the chain; a zero entry indicates the end of
the chain. Thus the same filecode may be assigned to two different
files or devices in two different machines.

The layout of these 4, 5 or 7 word tables is as follows:

m

LOCATION I LABEL CONTENTS (MCTFCT) =———
I |
bits| 5. B 1011 15 |
- R R T
0 FCTLNK Address of next FCT in the chain, 0 if |{--—-=
last
- - |
2 | FCTYP see below | P | M |Dl |[<file type>
i e e L B B B (e P
4 | Kfile tgpe>|
| | -|
6 FCTADR DWT / LFT / FDC / DAD / FCTLNK
| 8 FCTACN | Assign count (only present if M=1) |

FCTYP: <File type> O=physical device (DWT address in FCTADR)
2=DMF logical file (LFT address in FCTADR)
4=DAD device
6=TDFM file (FDC address in FCTADR)
8=the file code is equivalent to another one

/A=the file code is assigned to a Data Com.
device

When File type = 0, the FCTYP is used as follows:

bits 0 10 11 15

FCTYP | S | IpfOop|On| | | | | | | [O]JOfO]oO]|oO|
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(95}
I

w
i

1 File code is assigned to a spooled device

Then Ip = Input spooled device = CR
Op = Output spooled device LP, PL, PP
On 1 The file is opened i.e
- for the C.R, assign has been done to a disc
file containing card image.
- for LP, an assign has been done to a disc
logical file ready to receive the print-line.
When end of file is encountered on the disc
file, this assign is removed, and the file code
is considered as '"not opened".

0 File code is assigned to a non-spooled device.

File type = 8; the file code in FCTCOD is equivalent to another file

M =

D1

FCTLNK

FCTYP

FCTCOD

FCTADR

FCTACN

FCTPTY

FCTPAD

T76

i

code, which is pointed to by the contents of FCTADR.

the file code has several equivalences. When this bit is set,
FCT has 5 words, the fifth one contains the number of file
codes equivalent to this file code + 1 i.e. the total number
of file codes assigned to the same file/device.

Initially when the "Assign File Code A to a File or Device'
command is given, an entry of 4 words is created. When B is
assigned "equiv. to A", then the old entry of A is deleted,
another one of 5 words created; and a entry of 4 words for B
is also created.

If C is assigned equiv. to B, then 1 euntry of 4 words is
created for C, and FCTACN of A is incremented.

When a file code is deleted and M=1, or if file type = 8,
FCTACN of the initial file code table is decremented.

If FCTACN=0, this entry in FCT is released.

When deleting a file code if M = 0, the entry in the FCT is
released.

When this entry has bit M set, and if FCTACN is not zero after
decrementing, the bit D1 is set to 1 but the entry is not
released from the FCT chain (unless P = 1).

The file code is a permanent one of the batch machine; this
table has 7 words:

/2

|

i

|

l

/4 %
/6 |
|

l

|

I

l

|

/8

/A Contents of FCTYP at machine declaration (DCB)

/C Contents of FCTADR at machine declaration (DCB)
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T76

The FCTPTY and FCTPAD are restored into FCTCOD, FCTADR
respectively at the beginning of the JOB.

this assignment is never freed.

the file code of the table cannot be assigned as equivalent
to other file codes (Other files codes can be assigned
equivalent to this one).
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T:DWT

The Device Work Table

DWT describes the characteristics of physical devices and parameters of
I/0 requests. One DWT is created for each device when the configuration
is declared at SYSGEN. They are chained via byte -2 and the first in the

chain is addressed via location /A (CVTDWT) of the CVT. They are also
pointed to by location /6 (FCTADR) of the related FCT. However, new
entries can be added to the chain, e.g. by means of FCL commands.

The format of the table is as follows:

-2

/A

/E
/10

112

/14

/16

/18

/1A

[1¢C

/1E

/20

T76

——(FCTADR)
(CVTDWT)

l
I I
|
|

DWTLNK =~ ==———m—mm

—>DWTDN

DWTDA

DWTBLG

DWTDRV

DWTSTS

DWTECB

DWTBUF

DWTRLG

DWTELG

DWTORD

DWTRY

DWTTAB

DWTCSM

DWTCTL

DWTAS5

DWTPCL

DWT A6
DWTSLB

DWTC: N

|
| Address of next DWILNK in the system,
| O if none

Zero or Device Name

See explanation |<device address> (6 bits

)

Best length

Driver address

Software status

ECB address

| Char.address/buffer addr. via prog.channel

Request length

Effective length

check-sum (object order) / save char.
| for LP

4 x 4 right or left indicator / LP :

save control code

(A5) PCT address of the program which
uses the device

| (A6) Sched. label

Controller status address C:Nxx or DCTHD
| address

1.0434 January 1983
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/22
/24

/26
/28

/2A

[2¢C

/2E

/30

/32

/34

/36
/38
/3A
/3C

/3E

/40
/42
m

/446
/46

/4?}
16

T76

DWTATT
DWTSST
DWTDET
DWTMCL

DWTUEC
DWTMCB

DWTURO
DWTNT |
DWTPCB
DWT IME

DWTQUE

DWTFLG
DWTSNH

DWTIOB

DWTSEC

DWTSNL

DWTFCT
DWTRA

DWTMCF
DWTATK
DWTRST
",‘:15»‘« \_g‘;,:,’,,'
DWTDTO
DWTCL0
BwTL

Address of attached PCT/ or 0O

SST sequence

Address of first PCT waiting for detach,
0 if none
MCT address of program requesting the LKM

User ECB
MCT address of program containing the
buffer

| User request order

Address of next DWT in the timer chain.
User PCT address if direct transfer
into the user area.

Timer value

|

| 3
i

|

Address of first request in queue /0 if
none

| ]RW{Ib{w |s |Mx|§ | B | AM| o1 |

E

|
l
!
|
I

| | RSN
Cyl. No. File code
(if ECB is in use)

| Cyl. No. |8 most sign, bits for |

Buffer address

ECB used I

Request length

| Eff. length

Status

Head & Sector No./0/

|least sign for |
RSN ¥

Tab. address

| FCT entry address

LFT, FDC, DAD address

MCT containing FCT
MCT of program containing buffer

Device time out

CI0 information for error logging

g

150535 January 1983
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NB: Locations DWTFCT and DWTRA are used with X1215/6 disc devices only.

A fuller description of some of these locations follows:

DWIDA | St | X | S| Ip | Op | NO | Ti | Ta | D‘rDII Device address |

bits 0 1 2 3 4 5 6 7 8 9 10 15

ég i i égg:ﬁt Used only for spoolable device

No = 1 Device not available
set and reset by operator command or system "IN" intialization.
Usable in request command (it may be assign) where the user does
not have to specify the device address --> the system allocates
an operable device then informs the user about its address.

Ta = 1 Tabulation accepted with this device

Ti = 1 Time out accepted

D 1 Disc device

DI i

DWTDN to DWTS‘S'are used especially by the drivers. Thus, they cannot
be used by new modules of MAM, especially X:I0.

The remaining words of DWT are used by X:I10 to perform the LKM/50 and

to record user’s parameters.
St = 1 Start Spooling received
X = Unused
S = Spooled Device o s
L WdTC N f' ] g -
Vw7 C T o .1
\ S ’ Y
L\___,A\> " co ' l y 0¢ :
e s /|
!
9| — d
{ "‘,_.' A &l L
/ S
14
y
Ty WY S o
- {’ =3 o C ‘ ) [ . 7 1% e Y
- <Yy o
s '\»\ ¥
b1 N :‘\4_ . ( L
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or Release required by operator

1 : Disk is UPL type

DWTRY:
Bit 0 = 1 : Retry
Bit 1 =
Bit 4 (TO) =1 :
Bit 5 (CR) =1
Bit 6 (L1) = 1 :
Bit 7 (Pl) =1
Bit 9 :

R =1

R =0

Time-out has occurred

The card reader is assigned to filecode /EO of the
batch machine. It is used to initiate a check on
whether the current card is :JOB, :STP, :E0J, or :EOB.
The device is a line printer used in the batch
machine.

The device is a paper tape punch used in the batch
machine,

if no standard retry is requested.
if standard retries are requested.

It is set according to bit 9 of the request order given by the calling

program.

Device type (bits 10-15 of DWTRY):

]

Hon

1]

SN0 &~ O
(@]

/10
/14
/18
/1e
/20
/21
/22
/23
/24
/25
/26
127
/28
/29
/2A
/2B
/2¢C
/2D
/2E
/2F =

wowon ]

oo o

DWIFLG:

]
o}
] 1l Won

]

RV~
|

176

IX
DY
CR
PR
PP
LP
PL
MT
TK

1215 removable

1215 fixed

CDC 400 cylinders, 5 heads
CDC 800 cylinders, 5 heads
CDC 400 cylinders, 19 heads
CDC 800 cylinders, 19 heads
1216 Removable disc

1216 Fixed disc

X1250 Fixed Head Disc

CMD 16M removable

CMD 16M fixed

CMD 48M fixed

CMD 80M fixed

PRIAM 8M

PRIAM 24M =

Floppy

Rewind

Single

Pt O bt O bt bt pmt et e e

AMA8 channel (DY connected to AMA8) - ¢
Intermediary buffer

on Mag. tape

ECB and buffer of the current operation belong to the CMA
Internal buffer provided (e.g. CR)

Transfer per word

Transfer per character

device controller

Multiple device controller
I/0 processor
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M 0 Programmed channel
B 1 Direct transfer to users area; = 0 for system area.
DWTIOB : "ECB" used to make the physical request to the driver.

nou

DWTIOB : Cylinder No. (disc only)

DWTIOB + 2 : Buffer adress

DWTIOB + 4 : Requested length

DWTIOB + 6 : Effective length

DWTIOB + 8 : Status

DWTIOB + 10 : Head and sector No., disc only.

At the end of the physical I/0, DWTIOB + 4 is used to activate the
entry 4 of X:I0.

DWTFCT : Used to save the FCT entry address for which the request is
being processed.

DWTRA : Used to save the address of LFT, FDC, DAD, etc...., for which
the request is being processed. This parameter is used
especially by the access method in order to know which file is
being processed.
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Request Block structure of ‘request in queue’ function:-

( DWTQUE) or ( PWQUE)

T76

l
|

____>|

/A
/C
/E
/10
112
/14
/16
/18

/1A

Address of next request in queue (0 if last)

&

cyl. No.

A3 Head & sector No.

A4 FCT

A5 DWT

A6 Sched. label

A7 Order

A8 User ECB

A9 File code

AlQ Buffer address in system dynamic area

All Requ. length in system dynamic area

Al2 PCT address

Al3 Buffer address in user area

Al4

1.0.39
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T:LFT Logical File Table

Describes the characteristics of a DFM file and any access request para—
meters; is addressed from location /6 (FCTADR) of an Assign-Type 2 FCT.

The layout is as follows:-

e e ek S s (FCTADR)

| LOCATION LABEL CONTENTS

| w3 |  LETORD | User request order
2 LFTEAD User ECB address
4 | LFTREC User record area address
6 LFTLGT ; User request length
8 | LFTPCT PCT Address (A5)
/A LFTLAB i Sched. lab. address (A6)
e LFTMDl  |A| P| S| O| U| €| T| R|Se| Fm| | W|Co|Pr|Pw|Re
/E | LFTMD2 |;I| | -|;_
/10 | LFTDCT ) DAD control table address
/12 LFTBOT Address of GRANTB of the file within DAD |
/14 | LFTSRC % Relative current sector number |
/16 LFTSAC t Address of current sector —in DAD-
/18 LFTBAD Blocking buffer address, 0 if none
/1A ' LFTBDS Displacement of next record in blocking buffer
/1C LFTBUF Current buffer address (for current operation)
/1E LFTSEC Current sector to be read or written
/20 LFTORC Current order to be performed
122 LFTSTC Current status
/24 LFTSVD Save field for buffer pointer
/26 LFTSVS Save field for relative sector number
/28 LFTSLU Save field for effective length
/2A I LFTSLB Save field for number of blanks
/2C LFTSLC ) Character counter
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LOCATION

T76

/2E
/30
132
/34
/36
/37

/3A

/3C
/3E
/40

/42

LABEL CONTENTS
LFTSLT Total number of characters to transfer
LFTSLR Save field for real record length
LFTLK1 Internally used as return address i
LFTLK2 Internally used as return address
LFTATT Address of attached PCT, /0 if not attached
LFTDET Address of the first PCT waiting for detach
the LFT
LFTEOT Relative highest sector No. of the file
(data = file - 2, first two sectors not incl.)
(5 to /7FFD)
LFTRQQ Request queue address
LFTDFC DAD file code (of the file)
LFTRET Return address after a physical I/0
LFTFCT —FCT address
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A=20 LFT is busy. A request from the user program has already been
recorded and not yet terminated. Thus the file is busy.

P=1 The file is write protected.

P=20 Not write protected, user can write to the file.

S=1 Source file, set by assign command.

0=1 Object file, set by assign command.

Uu=1 Undefined type file (user file), contains user data.

c=1 Load module (core image file), contains an executable
program. Only one bit over SOUC is set to 1 by assign command
or

implicit assign.

T=1 Temporary file. Set at the time the file code is assigned.
Used to know whether the file can be extended or not, i.e. if
the Data Management has to read GRANTB to find out the next
granule address in sequential access.

T=20 Catalogued File.
R=1 Random access is used on the file.
Se =1 Sequential access is used.

R and Se are reset to 0 each time the BCP processes a control
command in the batch machine.

Fm = 1 The last write operation on the file is a write file mark
(the file is closed).
The rewind and read do not modify this bit.
Ww=1 Write request.
=0 Read request.

Co =20 Non-consecutive file.

Pr

1]
i

Previous access on file was read.

1]
ot

Pw Previous access on file was write.

Re= 1 An EOF mark has been read on the file.

B=1 Intermediate buffer is available in system dynamic area.
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T:DAD The DAD Control Table

All DADs used by the system must be declared, using the FCD command in
the DCF and DCB commands, or using the ASG command in FCL, before they
can be accessed. A T:DAD table is created for each DAD. They are
chained together by location /0 (DADLNK), the first in the chain being
pointed to by location /22 (CVTIDAD) in the CVT. In addition, they are
addressed from location 10 (LFTDCT) of the LFT, and from location /06
(FCTADR) of an Assign Type 4 FCT.

The layout is as follows:-

-~(CVTDAD)/(DADLNK) /(LFTDCT)/ (FCTADR)

LOCATION LABEL CONTENTS

-=~0---->| DADLNK Address of next entry in the chain, 0 if last |
2 DADFC | { Disc file code /CX
4 | DADNAM | 1 DAD name -
6 |
/8 v
/A DADSPT No. of-;hysical records/tracks|
/€ | DADSLG (sector length) physical length in charac. |
/E | DADNBC ¥ No. of cylinders of the DAD
/10 DADBOT Address of first cylinder of DAD
/12 DADSPG | No. of sectors/granules ‘
/14 DADTPC —| No. of tracks per cylinder
/16 DADPWT DWT address 3
/18 DADSTA - Assign count
/1A DADINT _| No. of interlaces
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The rest of the table describing the DAD allocations is as follows:

/1C | DADBTB | Length of DAD allocation table in char.
| (this word excluded)
l—-—
I 1
|
DAD
| | ALLOCATION
| I
TABLE
|
| ¥
Note: The table is ordered; 1 bit corresponds to 1 granule, and thus

this table is equivalent to a BITAB description.

A bit set to zero means that the corresponding granule is
allocated to a file or does not exist in this DAD.

A bit set to 1 means that the corresponding granule is free.
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T:CORE The Core Allocation Status Table

This is used to describe the allocation status of all pages within a
machine. It consists of 32 words (on a P859), or 8 words (other
models). The first word contains the count of free pages within the
machine, and the next 30 (P859) or 6 words define the page status. In
each of these words bit 0 is set to zero, but the remaining bits
represent page numbers in order: bit 1 of the first word represents
page O. bit 2 page 1, etc. If a bit is set to zero, the page is
allocated or non~existent; if set to 1, the page can be allocated.

The last word (PAGOFF) contains the address of the Page-0ff Table,
which is created in the Dynamic Area when an FCL or Operator ‘Page-Off’
command is received. Like T:CORE, it contains 6 words in which a bit
set indicates that the corresponding page is declared temporarily ‘off’
and cannot be used by the monitor until it has been set ‘on’ again.

The following diagram is a schematic representation of T:CORE:

| No. of Free Pages

|
|
(TVCCCR) =====—m— e > 0 Page status bits (pages 0 - 14) |
—mmeoee |
0 Page status bits (pages 15 = 29) |
|
0 etc. |
= l
0
0 l
| L
0
PAGOFF | Address of ‘Page-0ff’ Table, or Zero
|
bits 0 15

Location /1lE of the CVT (TVCCCR) contains the address of T:CORE.
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T:ELIG Table of Eligible Programs

This table is a set of flag bits, each one representing a level; thus
its length is dependent on the number of software levels declared at
SYSGEN. If a program is eligible to run (i.e. the status word (PCTSTA)
in its PCT = 0) the corresponding bit is set to one; if it is not
eligible, the bit is set to zero.

The actual length of the table is given by dividing the total number of
levels by 15. 1In each word bit O is set to zero, but the remaining

bits are in level order; bit 1 of word O corresponds to level O, bit 2
to level 1, etc.

The following example shows the layout of a table for 240 levels:

(TVCELI, location /46 of the CVT)

0 15

1
I

Idle task state
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T:SWIN Table of programs loaded into the dynamic loading area

A chain is created in the dynamic area of the system machine defining
the disc-resident swappable programs which have been swapped in. The
start of the chain is addressed from /42 of the CVT and the chain
structure can be represented diagrammatically as follows:

(/42 of CVT)———-- >| Next | === >| 0 |
| l I !
| PCT Address |=-—- | PCT Address |---
I
|
| PCT |{— paT [ &

of ‘ of
I |

loaded program loaded program
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T:QIN Queue of program waiting to be swapped-in

T:QIN is structured in a similar way to T:SWIN and defines the programs
waiting to be swapped-in. The initial order of this chain is the order
in which the programs were declared. Location 44 of the CVT points to
the start of the chain.

The following diagram illustrates the structure:

(/44 of CVT)-———- >| Next | ~m———mmm— > 0 |
| l | |
| PCT Address |--- | PCT Address |-—-
| I
|
I
| PCT Ll | PCT | <=
l I 1 |
of | of |
| |
| waiting | waiting |
l |
program | |  program |
l |
| I

Swappable background programs are always placed at the end of the T:QIN
chain so that they are only swapped-in when no foreground programs are
waiting to run.
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T:RTC The Real-Time Clock Table

This is used to hold the current values of program timers, the time
and the date. while the machine is running.

A chain of blocks, each containing the PCT of a program, is formed for
all programs connected to a particular timer. Thus there can be a chain
for each timer. The beginning of these chains is pointed to from within

T:RTC.

T:RTC itself is addressed from location O of the CVT.

The following diagram shows the layout of the Real-~Time Clock Table:

LOCATION LABEL CONTENTS (T: CTIM)———-
0 TBDAY | Day (ASCII)
2 TBMON e Month (ASCII) —‘
4 l TBYEAR-‘ Year (ASCII)
6 | TBHOUR— Hour Timer (binary hours = 24)
8 TBMIN ) Min. Timer (binary mins =~ 60)
/A : TBSEC i Sec. Timer (binary secs = 60)
/C { TBTEN i 1/10 of se:—(binary) - 10
/E TBFIF ) 1/50 of sec (binary) =~ 5 ““——‘
/10 TBPUL | 0 - No. of pulses of non-standard clock )
/12 FSHOUR- first timer block address (conn. to hour timer)
/14 FSMIN ) first timer block address (connected to minute)
/16 FSSEC ) first timer block address (connected to second)
/18 FSTEN first timer block address (conn. to 1/10 sec.)
/1A | FSFIF _| first timer block address (conn. to 1750 sec.)
/1cC | FSPUL ) first timer block add. (conn.to non—-std clock)
/1E FSABS ) first timer block address (absoclute time) )
/20 | SCHOUR flags used for scanning - )
/22 | SCMIN h the-Zhain of blocks -
/24 | SCSEC connected to the corresponding -
/25 | SCTEN timer
/28 | SCFIF ) if 0, then scan
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LOCATION LABEL CONTENTS
/2A | SCPUL if = 0 do not scan
/2¢C _V:ABS | Abslute Time flagword
/2E | V:SCAN If # 0 X:RTC is running
/30 | RSHOUR - 24
/32 | RSMIN - 60
/34 | RSSEC 3 - 60
/36 | RSTEN | - 10
/38 | RSFIF i ~ 5
/3A | RSPUL —| - 1 if standard clock
- No. of pulse if not
/3C | T:SHT | First short timer block address

Ting_Blocks

The general format of blocks connected to a timer is:

T76

0 Address of next block, /0 if last one
| Timer No.
2 S | Block type | (8 bits)
4 PCT address
6
8
| Y
‘ Se 2l
G e
4 i Va / = 7
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The actual format depends on the block type, as follows:

Block type O. Connect a program to a timer (format 1, or format 2
after the first activation):

LOCATION CONTENTS
) 0 Address of next block |
Zero | Timer No. given by user

2 0 7 | 8 15 | bits
| 4 PCT Address

6 : No. of cycles of the timer No. immediately lower

than the current one (first activation)

8 - NC of the current timer

| /A l_ - PR (0 if one activation)

Format 2 before first activation

(absolute time):

6

Hour

Sec.

l

i

8 |
-|
|

NC = Number of Cycles

PR = Pulse Rate

T76
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Initialisation of a BLOCK TYPE O (connect tc a timer)

The block is inserted in the chain of blocks of programs connected to the
same timer, between T:RTCl and the first block. The block locations are
initialised as follows:

Byte O contains the address of the next block in the chain.

Byte 2 is zero.

(U]

Byte contains the Timer No. given by the user.

Byte 4 contains the PCT address of the program connected.
Byte 6 and Byte 8 -

a) User block format 1 (iterative timer)

NC is divided by the ‘reset value’ of the given timer. If the
remainder = 0, then its negative value is placed in byte 8 and the
quotient in byte 6.

If the remainder # 0, then the quotient is divided by the ’‘reset
value’ of the next higher timer. If the remainder of this division
is # 0, the remainder is negated and placed in byte 8 and the
quotient in byte 6. If the remainder = 0, the process of division
is repeated until either the quotient becomes zero (in which case
the negated remainder is placed in byte 8 and zero in byte 6), or
the hour timer is reactivated (i.e. the hour No. is placed in byte 8
and zero in byte 6).

The block is then inserted in the chain of blocks belonging to the
timer correspounding to the last division.

b) User block format 2 (absolute timer)

The time delay until the first activation is computed in seconds,
then the process corresponding to that of format 1 is started with
‘NC’ set to the computed delay. The Timer No. is the seconds timer.

Byte 10 contains the negative value of PR’ as given by the user.
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Initialisation of a block type (Wait for a given time)

The block is initialised as follows:

0 Address of the next block, Zero if last
s | 1 (Block type) | Timer No. given by user
2 01 718 15
bits
4 PCT Address
No. of cycles of the timer No. immediately lower
6 (first activation = 0)
8 - NC of the current timer

User ECB address

l
l_
l

S = 0 for block type 0
Note: If the user program has been swapped out when the specified time

expires, the block must be linked to the PCTMOV chain of events
for swapped programs.

Initialisation of a block type 2 (Set a Timer Block)

The block is set up as follows:

0 | Address of the next block, Zero if last |
S | 2 (Block type) | Timer No. given by user
2 0] 1 L8 15
bits
4 PCT Address
No. of cycles of the timer No. immediately lower
6 (first activation = 0)
8 | = NC of the current timer
/A User ECB address
|
/C Sched. label address
/E | Only if S = 1; used to save the value of TMB3 for user

| block |

TMB3 is the last word of the monitor control block used with the LKM
connect to timer requests. It is reset to zero when the time has elapsed.
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QCB The Queue Control Block

One of these control blocks is created for each queue initiated within a
machine. They are automatically generated when a “Put In Queue’ request
names a new queue.
the first one being pointed to by the location MCTKIN (/14) of the MCT
and the last in the chain having zero in word O. The format of a queue
control block is as follows:

LOCATION
QBLNK

QBNAM

QBCUR
QBNXT
QBLST

QBREQ

Where -

T76

These control blocks are chained together via word O,

LABEL CONTENTS
| O | Address of next QCB of the machine, 0 if last i
2 | ) QNAM, in 6 character,
| 4 { % left justified,
6 1 i filled with spaces.
8 —i Current element in queue being processed
j /A | Next element in the queue
/C | Last element in the queue 3
: /E | Address of the qu;ue for "get next element in
| | queue" requests
QBLNK is the pointer to the next QCB of the machine,
0 if the last.
QBNAM 3 words, containing the name of the queue.
QBCUR points at the current entry of the queue, the one
being processed by User program, O if none.
QBNXT points at the next element to be delivered by '"get
next" element in queue" request, 0 if none.
QBLST points at the last element in Q, O if none.
QBREQ is the queue of the requests '"'get next element in Q".

These requests are recorded when the queue is empty.
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The format of a queue entry (which is just a memory area having a
particular structure) is as follows:

| F| Entry lemgth L

|
|
| First data word | === |
|
|

Data words |

Last data word

i
QBCUR | T l
or Next element in this queue ! |
QBNXT===> -4
or | Queue 1 —=——-- | || L
QBLST | First data word address -
I I
| Next element Queue 2 |
Queue 2 ==—==- |
First data word address = |==—== |
Next element Queue 3
Queue 3 ——=——- |
First data word address | m=——————
I
No. of queues to which the message |
| belongs (QCNT) | o
Where = F = 0: the queue entry (memory area) is to be released as

soon as ‘Get next area’ request has been issued for the next
area in all the queues in which this area has been placed.

- F = 1: The area is not to be released
- L is the length of this queue entry.

The next words are user data; these are followed by pairs of words (one
pair for each queue into which this area has been entered), the first
pointing to a similar pair of words in the next entry in the queue and
the second to the beginning of the user’s data in this area. Pointers
QBCUR, QBNXT and QBLST always point to the first of these two words.

At the end of the queue entry is a word (QCNT) containing a count of
the number of queues in which this queue entry has been placed. Thus
data areas belonging to the same queue are chained. When a ’Get next
queue entry’ request is received, this count is decremented for the
current queue entry (pointed to by QBCUR in the QCB); if QCNT becomes
zero, the memory area occupied by this queue entry buffer is freed,
provided that F = 0,
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When a ‘Get next’ request is received and there is no queue having the
given name, the system creates a QCB for the issuing machine with

QBCUR = QBNXT = QBREQ = 0, and the request is recorded in the queue of
requests pointed to by QBREQ. Entries in this queue have the following
form:

——————— > Address of next request recorded, 0 if last

ECB address
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T:DCT The Disc Control Table

DCT describes the characteristics of a disc and current status. They are
addressed from location /20 (DWTC:N) of the associated DWTs, and are
chained together via word O to facilitate scanning when a disc

interrupt disc interrupt is received.

The layout of the DCT depends on the disc type. (X1215/16 or fixed

head disc, CDC BIGD, CDC BIGD2, 250K floppy, IM floppy, UPL disc)

X1215/1216
LOCATION  LABEL CONTENTS
0 DCTLNK | Address of next entry in chain or zero
2 DCTHD ) See below

4 DCTDWT Address of DWT of the disc

6 DCTCUR See below

8 DCTSK Contents of register for Seek

/A DCTRD Contents of register for Read

/€ DCTRM] | First multiplex word for Read (see below) |
-| -|

/E DCTRM2 Second multiplex word for Read (address)

/10 | DCTW Contents of register for Write

/12 | DCTWM1 First multiplex word for Write (see below)

/14 | DCTWM2 Second multiplex word for Write (address)

/16 | DCTSLG

/18 | DCTIVTC Sector address of VTOC

/1A | DCTNBT No. of tracks per cylinder

/1C | DCTBAD Sector address of bad track list

Sector length (VTOC)

l
|
l

|
/1E DCTSPT | No. of sectors per track (first DAD)
|

/20 | DCTINT No. of interlaces (first DAD)

/22 DCTNBR Pack number (volume serial number)
- ‘ s

/24 | DCTBTR Address of bad track list or O

/26 | DCTREP Address of first replacing (spare) cylinder

/28 | DCTCYL | No. of cylinders of the disc

/2A | DCTVCH Current virtual cylinder no. (11 bits
| Current virtual head no. (5 bits)

= |- I
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|
/2C | Not used
|
/2E | DCTRM3 | Bits 4-11 contain most significant address bits
| | when the address > 18 bits (For Read)
|
/30 | DCTWM3 Bits 4-11 contain most significant address bits
| when the address > 18 bits (For Write)
e l
/32 |
/34
/36 |
/38 | Not used
/3A |
136 | |
/3E | |
DCTHD:
| A sy | DDA | Current head position |
0 1 2 8 15
A =1 device free
A =0 device busy

Sy = 1 system disc or disc being premarked

DDA Disc Device Address
DCTCUR:
| NJRd | I]| Sz | | S| R|W|B| D| RR| Pn | | Curr.Retry No|
0 1 2 3 4 5 6 7 8 9 10L - 1l 12 13 15

N =1 Device not operable

Rd =1 Disc becomes ready (just mounted, not yet initialised)

I =1 Interrupt pending

Sz = 1 Seek to zero to be performed

S =1 Seek to be performed

R =1 Read to be performed

W =1 Write to be performed

B =1 Position in DCTHD is wrong: seek to zero is required in
the next command

D =1 connected to DMAC (not used)

RR = 1 The controller is busy when the request is received, thus
it cannot be performed (Read or Write being processed on
the other unit)

Pm =1 The disc is being premarked.

DCTRM1/DCTWM1 bit 0O

T76

0 Char. mode (length in chars)

1 Word mode (length in words)

0 Input

Output

bits 2, 3  Bits 64/128 of physical address
bits 4-15 Length

bit 1

—
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CDC discs with BIGD or BIGD2 controller
LOCATION LABEL CONTENTS
0 DCTLNK Address of next entry in chain or zero
2 DCTHD See below
4 DCTDWT Address of DWT of the disc
6 DCTCUR See below
8 DCTCU bit 0 = 0 BIGD controller
| bit 0 = 1 BIGD2 controller
/A
/C
/E |
/10 | Not used
/12 |
/14 | |
| Tl
/16 DCTSLG SECTOR LENGTH (VTOC)
/18 | DCTVTC Sector address of VTOC
/1A | DCTNBT No. of tracks per cylinder
/1C | DCTBAD Sector address of bad track list
/1E DCTSPT No. of sectors per track (first DAD)
/20 | DCTINT No. of interlaces (first DAD)
/22 DCTNBR Pack number (volume serial number)
/24 | DCTBTR Address of bad track list or O
/26 | DCTREP Address of first replacing (spare) cylinder
/28 | DCTCYL No. of cylinders of the disc
/2A | DCTVCH Current virtual cylinder no. (11 bits)
Current virtual head no. (5 bits)
|
/1 2C DCTCMD Address of command sequence
/2E | DCTSKB | Seek or seek to zero command
/30 | DCTRDB Other commands (see below)
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|-

/32 | DCTCW1

/34 | DCTCW2

/36 | DCTCW3

/38 | DCTCW4 See below

/3A | DCICW5

/3C | DCTCW6

/3E | DCTCW7

DCTHD:
| A sy | DDA | Current head position |
0 1 2 8 15

A =1 device free
A =0 device busy

Sy = 1 system disc or disc being premarked
DDA Disc Device Address

DCTCUR:
| N|Rd | T|Sz| |S|R|W|B|DJ|RR|Pm| | Curr.Retry No |
0 1 2 3 4 ) 6 7 8 9 101 /11 12 13 15
N =1 Device not operable
Rd =1 Disc becomes ready (just mounted, not yet initialised)
I =1 Interrupt pending
Sz =1 Seek to zero to be performed
s =1 Seek to be performed
R =1 Read to be performed
W =1 Write to be performed
B =1 Position in DCTHD is wrong: seek to zero is required in
the next command
D =1 connected to DMAC (not used)

RR =1 The controller is busy when the request is received, thus
it cannot be performed (Read or Write being processed on
the other unit)

Pmn = 1 The disc is being premarked.
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CDC discs on BIGD controller (DCTCU bit 0 = Q)

DCTCW1

DCTCW2

DCTCW3

DCTCW4

DCTCW5

DCTCW6
and
DCTCW7

total length (in words)
length of first block (in words)
bit 1 =1 data chaining

bits 2, 3 most significant bits of physical address of
first block

least significant bits of physical address of first block

length of second block (in words)

bits 2, 3 most significant bits of physical address of
second block

least significant bits of physical address of second block

are not used

CDC discs on BIGD2 controller (DCTCU bit 0 = 1)

DCTCW1

DCTCW2

DCTCW3

DCTCW4

DCTCW5

DCTCW6

DCTCW7

total length (in words)

length of first block (in words)
bit 1 1 data chaining
bit 0 = 1 Read, but no transfer into memory (READ only)

]

8 most significant bits of physical address of first block

16 least significant bits of physical address of the
first block

length of second block (in words)
bit 0 = 1  Read, but no transfer into memory (READ only)

8 most significant bits of physical address of second block

16 most significant bits of physical address of second block

Data fault error recovery on BIGD and BIGD2 controller (READ only)

Maximum 27 retries are performed with all possible combinations of
early/late strobe and carriage forewards/backwards.
(3 retries per combination)

DCTRDB

DCTCW1

T76

bit 0 = 1 early strobe

bit 1 =1 late strobe

bit 0 = 1 carriage backwards
bit 1 =1 carriage forwards
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Floppy on FLDB

LOCATION
0

2

/A
/C
/E
/10
/12
/14
/16
/18
/1A
/1C
/1E
/20
i 22
/24
/26

/28

/2A

/2C

/2E

/30

T76

LABEL CONTENTS
DCTLNK Address of next entry in chain or zero
DCTHD 5 See below
DCTDJT_ Address of DAT of the disc 5
DCTCUR— See below
TST } TST instruction
WERL ) WER] instruction (length)
WER2 1 WER2 instruction (eff. address)
Cl10 i Cl10 start instruction
Cl10H 5 C10 halt instruction
INR y INR instruction 5
OTR § OTR instruction
RER 3 O T N D
DCTSST— SST instruction
RWERI1 " WER]1 instruction
RWER2 K WER2 instruction
BIOLIl— Content;s of register for CIO
RﬂERlZ— WER] instruction
RWER22 WER2 instruction
BIOLIZ— Contents of register for CIO
PRWER 2 Pointer to WER instruction -
DCEBUF— Buffer address "
DCTBUF
DCELGH Length in words
DCTLGH
DCESTA Soft status
DCTSTA
DCTNXT
DCEEFL Effective length in characters
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/32 DCTSEC Sector address

/34 DCTSCH Max. sector number in track

/36 | DCTSAV Save address for initial length

/38
/3A Not used
/3C
/3E
DCTHD:
| A | sy | DDA | Current head position |
0 1 2 8 15

A= 1 device free
A =0 device busy

Sy = 1 system disc or disc being premarked
DDA Disc Device Address

DCTCUR:
| N|Rd | 1|8S2| | S|R|W|B|D|R | Pn| | Curr.Retry Noj
0 1 2 3 4 5 6 7 8 9 101 11 12 13 15
N 1 Device not operable
Rd 1 Disc becomes ready (just mounted, not yet initialised)
I =1 Interrupt pending
Sz = 1 Seek to zero to be performed
s =1 Seek to be performed
R =1 Read to be performed
W =1 Write to be performed
B =1 Position in DCTHD is wrong: seek to zero is required in
the next command
D =1 connected to DMAC (mot used)
RR = 1 The controller is busy when the request is received, thus

it cannot be performed (Read or Write being processed on
the other unit)

Pm = 1 The disc is being premarked.
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Floppy on FLIMB/FLIMZ

LOCATION

0

/A

/E

/10
/12
/14
/16
/18

/1A

f1C |

/IE_

/20
/22
/24
/26
/28
/2A

LABEL CONTENTS
| DCTLNK Address of next entry in chain or zero 3
DCTHD : See below
DCTDWT Address of DWT of the disc
DCTCUR— See below
DCTSK - Contents of register for Seek
; DCTR;-— Contents of register for Read
; DCTRMl_ Multiplex word 1 for Read
DCTRMZ- Multiplex word 2 for Read
DCTW 3 Contents of register for Write -
| DCTWML Multiplex word 1 for Write
| DCTWMZ— Multiplex word 2 for Write
_;CTSLG— Sector length (VTOC)
DCTVTC— Sector address of VTOC
DCTNBT— No. of tracks per cylinder
3 DCTBAD_ Sector address of bad track list
i DCTSPT | No. of sectors per track
i DCTINT-I No. of interfaces (first DAD)
i DCTNBR— Pack number (volume number)
DCTBTR Address of bad track list or zero
DCTREP— Address of first replacing (spare) cylinder
DC'I‘CYL_1 No. of cylinders of the disc
DCTVCH Current virtual cylinder number (11 bits
| Current virtual head number (5 bits)
DCTCMD Command order
DCTRM3 Multiplex word 3 for Read
| DCTWM3 Multiplex word 3 for Write
% DCTTYP See below
|
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| I
/34 | DCTRTY | Number of retries |
l l
/36 | DCTSEC | Sector number
| |
/38 | |
/3A | | Not used
/3¢ | |
/3E | 5
DCTHD:
| A| sy | DDA | Current head position |
0 2 8 15
A= device free

A =0 device busy

Sy = 1 system disc or disc being premarked

DDA Disc Device Address

DCTCUR:

| N| Rd | I | sz | | S| R|W|B|D|RR]| Pn | | Curr.Retry No|
0 1 2 3 4 5 6 7 8 9 101 - 41 -12 18 15

N =1 Device not operable

Rd =1 Disc becomes ready (just mounted, not yet initialised)

I =1 Interrupt pending

Sz =1 Seek to zero to be performed

S 1 Seek to be performed

R =1 Read to be performed

W =1 Write to be performed

B =1 Position in DCTHD is wrong: seek to zero is required in
the next command

D =1 connected to DMAC (not used)

RR =1 The controller is busy when the request is received, thus
it cannot be performed (Read or Write being processed on
the other unit)

Pmn =1 The disc is being premarked.
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DCTTYP  Type of Floppy
0 type = Fl 250K floppy disc (DAD structured)
1 type = F2 not supported
2 type = F3 IM floppy disc (DAD structured)
3 type = F4 1M floppy disc (Data disk)
4 type = F5 IM floppy disc (Data disk)
5 type = F6 250K floppy disc (Data disk)
UPL discs
LOCATION LABEL CONTENTS
0 | DCTLNK | Address of next entry in chain or zero ¢
2 DCTHD y See below
4 DCTDWT Address of DWT of the disc
6 DCTCUR | See below
8 DCTIOD Address of I/0 Descriptor
/A | DCTCWT Address of Control unit Work Table
/C DCTFLG See below
/E DCTQUE Address of next DCT queued for same controller
/10 DCTCOM_ Command code
/12 DCTIOL— Diminished requested length (req. length - 1)
/14 DCTRBF-= Buffer address
/16 DCTSLG-I Sector length (VTOC)
/18 | DCTVTC— Sector address of VTOC
/1A DCTNBT- No. of tracks per cylinder
/LG DCTBAD_ Not used
/1E | DCTSPT_I No. of sectors per track
/20 DCTINT No. of interlaces of the disc (= 1)
/22 | DCINBR Pack number (volume serial number)
/24 DCTBTR— Not used
/26 | DCTREP— Not used
/28 DCTCYL-I No. of cylinders of the disc
/2A DCTVCH_ Not used
| -
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/2C | DCTNSC Number of sectors
|
/2E | DCTRML Length of last record
/30
/32
/34 |
/36 | Not used
/38 |
/3A
/3cC
/3E |
DCTHD:
| A | sy | DDA | Current head position |
0 2 8 15
A =1 device free
A= 0 device busy

Sy = 1 system disc or disc being premarked

DDA Disc Device Address

DCTCUR:

| N|Rd | I| 82| |S|R|W|B|D|R]|Pn| | Curr.Retry No|
0 1 2 3 4 5 6 7 8 9 101 11 12 13 15

N =1 Device not operable

Rd =1 Disc becomes ready (just mounted, not yet initialised)

I =1 Interrupt pending

Sz =1 Seek to zero to be performed

S =1 Seek to be performed

R 1 Read to be performed

Ww =1 Write to be performed

B =1 Position in DCTHD is wrong: seek to zero is required in
the next command

D =1 connected to DMAC (not used)

RR = 1 The controller is busy when the request is received, thus
it cannot be performed (Read or Write being processed on
the other unit)

Pm = 1 The disc is being premarked.

DCTFLG bit 0 =0 Removable disc
bit 0 = 1 Fixed disc
bits 14/15 Relative drive number (0 - 3)
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CWT Control unit Work Table

One table exists for each control unit for the UPL discs. The anchor
for this table is location /A of the DCTs of the discs connected to
this control unit.

The layout of this table is as follows:

LOCATION LABEL CONTENTS

0 CWTSTA Busy free indicator (bit 0 indicates busy)

=1
CWTLEV Interrupt level (bits 10 15)

2 CWTCIO C10 start instruction

4 CWTSST SST instruction

6 CWIQUE Address of first DCT waiting for the controller
to be free

8 CWTDWT Address of first DWT in DWT chain
/A CWTRDQ See below
/C
/E
/10 |

/12 CWTCID Control unit interrupt descriptor I0OD address
| CWTIDO Describing I/0 to be performed (3 bytes)

/15 CWIIDI 10D address describing complete I/0 (3 bytes) |

/18 | CWTINT Interrupt type (see below)

/19 | CWTRDN Interrupting relative drive number

/1A | CWIPAIL PAI code (peripheral attention interrupt)

CWIRDQ One word is reserved for each drive connected to the control
unit, corresponding to the relative drive number.

Bit 15 of such word is set at start of I/0 and reset at
compietion.

If an I/0 request is submitted to the same drive before I/0

completion, then the DWT address of the target disc is
recorded in the corresponding word.

CWTINT Describes the interrupt type.

/20  1I/0 completion, the previous I/0 request has just ended,
the real address of the IOD can be found in the CID
(CWTIDI).

/40  Release interrupt, controller is able to accept an
I/0 request.

/80  Peripheral Attention interrupt, the CID (CWIRDN) contains
the relative drive number of the interrupting drive.
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IOD I/0 Descriptor

This block is used to give all information necessary to perform a
command. The anchor is location /8 of the DCT.

The layout of this table is as follows:

BYTE NO. LABEL CONTENTS
-2 IDDCT Corresponding DCT address ]
0 IDRDN ) Relative drive number
1 IDCOM ) See below
2 IDCONO Control information
3 | IDLST Logical status
4=5 IDPST -—Physical status

6-7 IDIOAL Buffer length

IDRML Remaining length

IDNOS Number of sectors
IDIOEA Buffer extension address

8 IDSD Displacement of record in sector
9 IDNST Number of sectors per track
/A IDNTC Number of tracks per cylinder
/B=/C | IDNOR Number of retries (in case of automatic retry)
/E=/F | IDRSN Real sector number where command is started
IDRRSN Real sector number containing the searched record
/13 IDKD Number of octads of beginning of key ignored in
the comparison
IDRSNF Real sector number (used for format tracks command)
IDPAB Program area beginning
IDFBN | Block number where search begins
|
/14 IDKL | Record key length
/15 IDDL | Record data length
/16-18| IDADL Data length to return
IDPAE Program area end
IDKA Key address (SMI command)
/19-1B| IDFIB File beginning (SMI command)
/1C-1E| IDFIE File end (SMI command)
/1F IDKLNG Key length (SMI command)
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IDCOM command code

Read data

Write data

Format track

Format defective track
Format alternate track

O~ O = O
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T:LKM LKM Processing Control Table (U:LKM for User LKMs)

This is used by the LKM interrupt routine (I:LKM), when processing a
link-to-monitor request. It contains the address of the routine which
processes the request.

The table has the following layout:

(T:LKM)==~=> | Max. no. of LKM entries
| (No. of entries + 1)
|

First 2-word | F | LKMFG

|

entry | | LEMPTR
! |

2nd 2-word | F |

entry |
§
|

etc.
|

Where -

LKMFG is a flag word, in which if:

F = the request is processed by a program running at hardware
level 63 (X:I1I0 or X:MASG or X:USVC); LKMFG, bits 1 to 15,
contain the parameter to be passed to the processing program
in register A3. It is used to identify the entry point in the
called program. In this case, LKMPTR points to the PCT of the
program to be activated.

F = the macro is processed by a module running at level 62. In
this case, LKMPTR contains the start address of the module.

Notes:

a) F =1, the processing routine runs at the interrupt level 62. It
must respect the interfaces of interrupt routines,
especially when it uses the Al5 stack or it branches to the
dispatcher.

b) F =0, the processing program runs at the software level. It can
be either:

- X:10 program, if the request to be processed is an LKM 1.
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- X:USVC program, if the request is chosen at sysgen to be
core resident instead of disc resident. In this
case, the entry point LKMFG contains the entry
number in the T:RMAC table. This table contains
the start addresses of the core resident pro-
cessing modules.

- X:MASG program, if the macro is processed by a transient
module. In this case, the entry point in LKMFG
identifies the segment and entry point as follows:

0| Entry No. | Segment |

1 5 6 15

bits 1 to 5 Entry point No. starting with 1
bits 6 to 15 Segment No.

The current or last entry processed is stored in the word T:SCUR, whose
address can be found from the MAP of the system.
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T:SPT The Spooling Table

This table contains the characteristics of physical spooled devices and
their related disc files. One table is created at SYSGEN for each
spooled device and the tables are chained together via location zero,
the first one being pointed to by location /78 (CVISPT) of the CVT.

The structure of the table is as follows:

LOCATION LABEL CONTENTS
(CVTSPT) 0
|==0->| SPTLNK Address of next table in the chain-zero if last
2 SPTDVA | EJ O | C| D| R | N| B | s | |EB | Device Addr.
||
4 SPTNBF | Ell 0 | No. of jobs entries in the queue
|
6 SPTDWT DWT Address of the spooled device
8 SPTDAD DAD Control Table Address
i-
/A SPTSTA Eza 0 | JB| EJ| BCP| ESJ| EOB| | Dev. type
1

;: /C | SPTCUR | Current file pointer being unspooled |
| (word address, sector 5)

/E SPTNXT Word address of next queue entry

/10 SPTLST Word address of the last word of the queue

/12 | SPTFCl | | Spooled device filecode

/14 SPTRC1 Record area address

/16 | SPTRLI Requested length

/18 | SPTELIL Effective length
! =

/1A | SPTSTI Status

/1C | SPTISCl | Zero

/1E | SPTDFC | DAD filecode
l - |
/20 | SPTFC2 | | Spooled filecode

122 SPTRC2 Record area address

/24 | SPTRL2 (Spool in) Requested length
SPTRNB (Spool out) Remaining no. of files of the current
entry being processed

/26 | SPTEL2 Effective length

l | !
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/28
/2A

/26

/2E

/30

/32

/34

/36

/38

/3A | SPTSBC

SPTST2 Status
|
| SPTSC2 Zero or sector number if accessed to a DAD
SPTRNB (Spool in) Remaining no. of files of the current
| entry being processed
SPTA10 FCT address of output device
SPTLFT LFT address of current file to be output
SPTSRP Relative sector number of beginning of page of
current output file
SPTSAP | Sector number in DAD of beginning of page of
current output file
| SPTSBP Displacement of the Record of beginning of page of
current output file
SPTSRC Current relative sector number of output file
SPTSAC Current sector number in DAD of output file

Displacement of next Record of output file in
blocking buffer

An explanation of some of these locatious follows:

SPTDVA
0 10 15
| Ejolc|{D|]R|N|B}| S| | EB | Device Address -g
A s et DI SN s el MRCE L ) 5
=1 The event has occurred (Used for synchronisation, e.g. when
4 waiting for an operator response
C=1 Resume current I/0 operations
D=1 Cancel current output file
R=1 Rewind current output file
N=1 No format for the current output file
B=1 Backspace to the beginning of the last page - for LP only
(format character = /31)
S =1 Start Spooling
0P= 1 Operator intervention is required
EB =1 End of Batch card read
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SPTSTA

| "

JB | EJ | BCP | ESJ | EOB | | Dev. Type

JB =1

EJ =1

BCP

ESJ

EOB =

SPTNBF

SPTDAD

SPTCUR

SPTNXT

SPTLST

15

Operator commands for the spooling device (e.g. DM, DB or CR)

are suspended until E) = 1.
A job card has been read.

EOJ card has been read.

BCP suspended. This occurs when attempting to unspool an
empty file; it is reset to zero when a new job is spooled.

Submitted jobs in queue.

End of batch received. Dev. type = /F Card reader
/0 Line printer

Number of files already in the spooling gueue. For CR it is
the number of jobs to be processed. This value is incremented
as each job is spooled in, and decremented by the BCP when a
job is unspooled. For the LP, it is the number of files to be
unspooled. E;, is set to 1 if this number is non- zero, allow-
ing synchronisation between spooled and unspooled programs.

DAD table address on which the device is spooled,

Pointer of the current job in the queue of jobs to be output
(on the LP for example), or read by the BCP.

The address of the next free entry in the queue. Its initial
value is 2, i.e. the first free word in sector 5 of the DAD
D:SPCR. When the values of SPTNXT and SPTCUR arre equal,
thereare no files in the queue and SPTNBF = zero. When either
SPTCUR

or SPTNXT become equal to SPTLST, they are reinitialised.

This is the highest value attainable by SPTCUR or SPTNXT. For
the CR, it is the word address of the last location of sector
5 of the DAD D:SPCR.

SPTFCl to SPTSC1

These locations constitute the ECB used either for reading a

card or writing a record to the LP, PP or PL.

T76

Bit 0 of SPTFCl is the event bit.
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SPTFC2 to SPTSC2

These locations constitute the ECB used by the program S:SPxx
to access the disc file, where xx is the device name.
Bit 0 of SPTFC2 is the event bit.

SPTDFC DAD filecode: wused to update the spool queue.

SPTRNB Remaining number of files in the entry of the queue being

processed. E.g. in the case of the LP, it is the remaining
number of files to be output for the current job.
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T:MBX The Mailbox Table

A mailbox table is created in the system machine dynamic area whenever
an LKM 52 request naming a new mailbox is received by MAS.
The layout is is follows:

LOCATION LABEL CONTENTS
0 MBXLNK Address of next mailbox in the chain; zevro if this
( CVIMBX)~> is the last

2 MBXNAM Mailbox name

4 MBXLRN Number of letters in the mailbox

6 | MBXLTR Address of the first letter

8 MBXRQN Number of requests for a letter

wU /A | MBXRQA | Address of the first request

Fach request for a letter is stored in a chain of request definition boxes
of the following format:

(MBXRQA)-O—>{ Address of next request; zero if none

|

|

2 | PCT address of user requesting program l
P |

4 | Address of user request block |
= |

6 | Scheduled Label address |

Whenever a letter is sent, a letter definition box is created and chained
to any other letter definition boxes created for letters directed at the
same mailbox. The layout of these boxes is as follows:

(MBXLIR)~0->| Address of next letter; zero if none

2 i Length of the letter
4

|
i First word of the letter
|

6
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T:SEM The Semaphore Table

One of these semaphore tables is created in the system machine dynamic

area each time a semaphore is declared

the chain of all semaphore tables for that machine.

The layout is is follows:

LOCATION LABEL

by a user.

CONTENTS

They are added to

0 | SEMLNK | Address of next semaphore;

(MCTSEM)=>| zero if none

2 SEMNAM Semaphore name

4 SEMVAL Semaphore value

zero if none

PCT Address of chain of suspended programs -

The chain of suspended programs addressed
via the location PCTSP (/24), thus:

PCT1
| |
| |
(SEMPCT)----> PCTLNK |
|
PCTSP
T76 1.0.78

by the location SEMPCT is linked

PCT2

PLTLNK

PCTSP

Zero if last
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One of these tables is created within the dynamic area of the system
machine and added to the chain of such tables whenver a secondary load

module is declared. The start of the chain is pointed to by location
CVTSLM (/84) of the CVT.

The format of these table is as follows:

LOCATION LABEL CONTENTS

Next SLM table address, zero if none

2 l STMN AM 1
I

————— Sec. load module name RN
4 | v

8 SLMNBP No. of pages of the secondary lecad module

/A | SLMREL 2 x relative page No. of the first page in MMU
| =

/C | sIMMMU Conteunts of MMU registers

corresponding to these
pages (length = (SLMNBP))

|
|
|
6 SLMADR ’ Load address of SLM
|
i
|
|
|
!
}
i

T76 1. 0.19 January 1983
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Data Window Tables

These define data areas obtained or released by the LKM 56 request, thus
allowing the sharing of data areas between the programs of a machine.
They are chained in the usual manner via location zero, the first one
being addressed from location /36 (MCTDWD) of the MCT.

The layout is as follows:

LOCATION LABEL CONTENTS

0 | DWDLNK Address of next data window;
(MCTDWD)~> zero if none

2 DWDNAM Name of data window

4 DWDNBP No. of pages of data window

6 DWDREL 2 x relative page No. of the first page in the MMU

8 | DWDMMU 1 f

|
|

| | Contents of the MMU |

registers, (DWDNBP) words
|

| | \ i

where:
the length of the area starting at, and including DWDMMU,
is equal to DWDNBP in length.
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Short Timer Tables

These tables are created/deleted by an LKM 64 request.
They are chained in the usual manner via location zero, the first one
being addressed from location /3C (T:SHT) of the Real time clock table

(T:RTC).
LOCATION LABEL
0 | SHTLNK
(T:SHT)=>|
2 SHTNAM
4 SHTECB
6 SHTPCT
8 SHTLAB
- I_
/A SHTINI
/C SHTCUR |
/E | SHTMCT
T76

CONTENTS

Next short timer block,

or zero

Name of short timer

ECB address

PCT address

Scheduled label address or zero

Initial value of timer

Current value of timer

MCT address

1.0.81
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Error Recording blocks

The anchor for these blocks is location /A0 of the CVT (CVTERL). The
error logging facility is active, when in the system machine filecode /21
is assigned. This filecode should be assigned to the D:ERLG file, to
which these blocks are written every minute (when avalaible).

All hardware errors on magnetic memory devices are recorded, except "Not
Operable" and "Wrong Length".

At the same time, only one block can exist in memory for the specific
device.

The layout of these blocks is as follows:

LOCATION LABEL CONTENTS
/0 | ERLLNK | Link to the next block
-|
12 ERLDAT |
/4 | | Date
/6 |
-|
/8 ERLTIM
& ] Time
/C
/E ERLPRO
/10 Program name
/12
/14 ERLMCT
/16 | Machine name
/18
/1A ERLDN Device name
/16 ERLDA Device address
/1D|  ERLURO User order

/1E ERLCIO CI0 control word

/20 ERLCC Cylinder number (DK only)
122 ERLH Head number (DK only)
/23] ERLSEC Sector number (DK only)

| ERLFLS | Sector number (FL only)

/24 ERLSTA Status

/26 ERLRET Number of retries

/28 | ERLRQL | Requested length
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The I/0 ECB structure (System Routines)

A description of the other I/0 ECBs will be found in the MAS Manual under
the heading ‘LKM 1 = I/0 Requests’; the following diagram shows the
structure of ECB used by system routines:

LOCATION LABEL CONTENTS
~4 ECBPCT | PCT Addr;ss (only if bit 3 in ECBFC = 1) N
-2 | ECBMCT—! MCT Address (only if bit 2 in ECBFC = 1) o
0 i ECBFC -{ E|O| F | U| | Filecode
bits 0 1 2 3 4 7 8 15
2 | ECBBF Record Area B
4 ECBRL ) Requested lemgth
6 ECBEL : Effective length o
8 | ECBST : Returned Status o B |
10 ECBST B a) Tabulation ;;;le Address =
b) Sector Number of disc
c) Filecode /Cx: cylinder number
12 WECBHD -1 a) Timeout or b) Head and Sector number i
Where:
- ECBFC 1is used for event handling:
bit 0 = 1: Event has occurred (I/0 complete.
bit 0 = O: Event has not yet occurred.
bit 1 = 0.
bit 2 = 1: File code is a user filecode; ECBMCT points to

the MCT of the machine in which the filecode is
assigned.

bit 2 = 0: Filecode is a system filecode; ECBMCT not used.

bit 3 = 1: The ECB is a system ECRB, but the buffer is located
in the user area; ECBPCT points to the PCT of the
user program,

bit 3 = 0O: The ECB is a system ECB; ECBPCT not used.

bits 8 to 15: Filecode.
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- ECBST is the returned status:

a) Zero
b) Positive :

c) Negative

T76

Bit 1

Bit 1
/C001
/€002
/C008
/C010
/C020
/ C040
/C080
/C100
/€200
/ C400
/C800

The operation terminated satisfactorily,
The operation was completed but the following conditions
were encountered:

EOF encountered (Read)
EOS encountered (Read)
Data Error
Incorrect Length
End of tape, end of media, request done
Beginning of tape
End of tape reached but the current record has been
read or written (warning signal)
EOV mark detected.

(bit O set)
0: Dbits 2-15 indicate the hardware status

1:

Illegal File Code or File Code not assigned

Device attached to other programs

Buffer address, or requested length invalid

Function unknown or incompatible with the Device or File
Write protection on Disc File

End of media: current operation aborted

Time—-out

Disc queue overflow

Dynamic Buffer overflow; no disc blocking buffer free
Blocking overflow (No free granule).

Sector address out of dad (grantb overwritten)
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The Dynamic Area

The dynamic area of a foreground machine is defined by means of the SCL
CMA command. For the batch machine the dynamic area is implicitly defined
and initialised after loading a batch program, and consists of the
remainder of the machine unoccupied by the program.

When the system allocates memory blocks, one word more is provided than is
required; this word is used to address the next block. Bit 15 of this
word is used to denote either that the block is free (bit 15=1) or that it
is already allocated (bit 15=0).

The dynamic area can be represented diagrammatically thus:

(MCTDYN) =—-> | @A 0 l|“—l E
| |
A -—=| @B 1 5=
|
I | I
.
b
| ! dynamic area
|
I
(. |
RN
B —=>| 0
f . e |
c -=>| 0 |
i o
1
|
| public library
i !
| !
| |
I - F |
D =—m| @c <= |
i s LR
/FFFE | @D (/FFFC) I--——! iv
! o -

Remarks:

@ D always = /FFFC
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The supervisor overlay tree is as follows:

segment 0 level 0

!
|
I
I
|

5 I Fe A l |
|-segl —-seg2 |-seg3 -segh -seg25

-seg26 level 1

I
P

-segb

-seg24

When the system is running in a system task, the MMU consists of the pages
of:
- segment O
current segment of level 1
(eventually) current segment of level 2
- the System Dynamic Area

segment 0O

Segment 0 is the communication window of the monitor. Its contents are
all permanent information, such as hardware tables and common routines.
It contains:
- interrupt locations, address 0-/7E
- System stack
- Tables like DWT (device work table)
DCT (disc control table)
Data communication tables
Network access tables
- MCT of the system machine and PCTs of the system programs
- T:CORE, T:SLT, T:ELIG, T:LKM and T:RMAC tables
- Tables for managing multiple transient areas
- Tra¥Bsient area 0 into which the segments are loaded from the
D:MSEG DAD or the D:MASG file
- System program X:MASG, the transient area 0 loader
- Common routines, in general, modules starting with "R’:
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The Layout of Permanent Memory Allocation

/00

/7E
/80
/82
/84
/86
/88
/BC
/BE
/Co

/C2

/C4

/ccC

/D2

s
/100

/300

/12F0

T76

i
i
l

|

!
|
i
|

Addresses of Interrupt Routines

and of I:PARA

@ I:TRAP

/0000

@ ¢vT

CPU type

RESERVED

MCT of the System Machine

P:CUR (@ PCT of Current Program)

T:SGDK (@ First Sector of Segment 0)

T:SCUR (Segment number in memory)

CNTOVL (Number of programs suspended

on System Dynamic Area overflow)

I:PARA routine: STR Al, Al5

LDK AL.O

CF Al5,R: HALT
R:HALT routine: INH

ABL DMSYSR
Idle Task: S:IDLE DLC 31

RB S: IDLE
Not-used
Stack

Transient area of supervisor

Routines and tables

1.0.87

CPUTYP = 0 : P857
2 : P858 At
4 : P859 ‘
6 : P854

(unknown interrupt)

If at SYSGEN DUMPSA=YES,
put /12F0 in AO and RUN.
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Segment 1

Segment 1 is the nucleus of the monitor.
It contains:
- Internal interrupt processing routines (LKM, RTC, etc)
- Dispatcher
- LKM execution routines like:
. activate
. exit
. wait
. set event
. get/free buffer
- Drivers
- Datacommunication handler (LKM 8)
- Network access routines

Segment 2

Segment 2 contains some monitor tasks.
These tasks are:
- Allocate granule (X:ALGR)
- Swap handler (X:SWIO)
- Timer handler (X:RTC)
- Spool handlers (like X:LP07)
- Operator communication handler (X:O0COM)
~ Dump handler (X:DUMP)
- Stand-alone dump routine (DUMPSA)

Segment 3

Segment 3 contains the I/0 handler (X:10), the disk file management
handler and a part of TDFM.

Segment 4, and 5-24

Segment 4 contains TDFM routines and the system task X:TDFM. This task is
the supervisor of the multiple transient areas. It handles the loading of
the level 2 segments 5-24. These segments can be loaded into 4 transient
areas, each having a length of 1 page.

The segments in these areas are overwritten via the LRU (least recently
used) algorithm. Level 2 segments all contain TDFM routines. The
segments are loaded from the MASR load module, so not from D:MSEG or
D:MASG like X:MASG does. Due to this loading, the MASR must be a
consecutive file!
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Segment 25

In segment 25, the LKM routines are located, which can be chosen as core
resident during sysgen. These LKMs run under the system task X:USVC.
The LKMs are:

- Get date and time

- Semaphore

- Get page

- Connect a secondary load module

-~ Send/receive letter

Segment 26

Segment 26 contains the monitor initialisation routines, like INIMON.
It gets control from the monitor loader and returns to segment 0 after
monitor initialisaton. After initialisation, the pages used by this
segment are released.

REMARK: The segment numbers are not fixed. They are dependent on the
System Generation parameters!
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The Chaining of Supervisor Blocks (1/0 Control Blocks)
The MCBs can be: Type 0 (IWT)
SYSTEM LEVEL Type 2 (LFT)
Type 6 (EFT)
Type 4 (DAD)
e o B Type 8 (FCTLINK)
————— @(cvT)| /82 depending on the file type
CVT MACHINE LEVEL
—_——=>
/C |-
————— @(SLT) MCT
/E |@(MCT) |~-|~~————=——~ >|@(MCT) > next MCT
machine
name
______ f{- N PRSI
————— @(pCT)
/A |@(FCT) |===m———m———- >|next file code-—-
‘ _______________
type
PROGRAM LEVEL FILE CODE
SETL- =" "l mq L L« W T W Y jETe——
—————— @ (MCB) |=======-
_...__> ________
PCT
______ > SR i
@Q(PCT) | ====—mmmmmmm >|@(pCT) |--- —--|next file code<--
Program type
name | | | | |=e————
——————— file code
—————— start addr. =
--> |@(PCT) |-===—~= |- | @ (MCB) |
I | | registers | | | |-——————- ]
10110 A N N B B
——————— ->inext file code
| PCT table
Connect/ > = |
disconnect = | = =——————v @ (PCT) |-~
to a level I Program
' name
start addr.
registers
MMU
Y
next PCT

“address of’

1

.0.90
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The Chaining of Disc Control Blocks

ASSIGN
TYPE = 0O

ASSIGN
TYPE = 4

ASSIGN

ASSIGN
| TYPE = 2

FCT

ASSIGN
TYPE =

ASSIGN
TYPE =

T76

/20

<{~/16-

£=f 16~

1.0.

< -
DCT
= >] (
i l
<_.....
FCT
----- ASSIGN
TYPE = 6
~~~~~~ >
¥DC
------- DAD Addr. |-
WT Addr., |==——=
91 January 1983
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Chaining of Timer Blocks

Address of T:RTC is contained in the first word of the CVT

DATE
BLK BLK
TIME === mext [==—==== >| next |————--
info info
————————————— @PCT |—=- @PCT |=—-
/12 hour P=0 | | = je==e——=| | [|———-
min Pointer |—-—---
gee P10 - - o L mmmmeme o D e
100ms Pointer|————=———- > 0
20 ms P 0 info
@pCT >
PCT BPCT
Lo A
Prog.l| | Prog.2|
In this example:
Prog 1 is connected to timer 1 (minutes)
Prog 2 is connected to timer 1 and 3 (100ms)
Prog 3 is connected to timer 1
No programs are connected to other timers.
Note: @ = "address of".
T76 15092
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Block Chaining for Re-entrant Programs

MCTPCT
/8

Note:

T76

User MCT

PCT

PCT
—————— >| next |==—=—=--
-------- 1
REP
PCTREC -17
next -2
REP
PCTREC ~19
PCTRQQ —D
next =>
REP
PCTREC ~-18
PCTRQQ ——
next o
REP
PCTREC =17
PCTRQQ ———

The initial value of PCTREC is =20

1.0.93

PCT

————
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Block Chaining for Letters

/82

(receive)

PCT

T76

@ sch. lab

ECB

1.0.94
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Block Chaining for Semaphore

User MCT
SEMBLK SEMBLK
i T EANLE US SPRLE PG S . o KR —" .
MCTSEM @ first — |=————- > next  |==———— > 0
il ! S 2
1 -3
0 -—=| @ PCT
___________ } e A oS
|
|
} PCT PCT PCT
next —— next ——— 0

e e 2 o s e w0 s

In this example, two semaphore have been declared in the foreground
machine, consequently two SEMBLOKs have been reserved in System Dynamic

Area. Such blocks are four words long and have the following layout:
SEMLNK | Address of next SEMBLK, or zero if none |
SEMNAM ; Semaphore’s name l
SEMVAL \ Semaphore’s value ‘
SEMPCT | PCT address of the suspended program |
! |

chain, or zero if none

For a description of the use of semaphores, see Appendix C of P800
Programmer’s Guide 3, Vol I, under the heading “LKM 557,

1.0.95
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Example of Control Block Chaining

| ==—=/0->
/2
/4
/10
/0
T:CVT
/2——
-/4
|
------- | /E
/64| @FDCl |==|--
——————— /30
/66| @TRT1 |--
/68! QEDF |--—
/6A|Max.,Buf
No.
|
/2A
W.S.SECURITY|
/32
/0 | ||<-
/24] | == -/3A-
|
/28] |
------- |
W.B.S.-OUT | /4C

T76

| @T:DAD

i

entries

Ext.File entry

entries

1.0.96

entries
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/0 | @FCT2 |--

12 6

/4 FCI

/6 | @FDCLl |--

T76

/4E
/56
/64
/6A

/70

/ Ak

/04

/06

/2¢C )

@DiT
@ATR1 |======—-
@BUF1
@BUF2
@BUF3
Index File entries
@T:DAD |
@NT
Data File entries
@T: DAD
QT
ATR1 ATR2
/0 I @ATR2 |<- | ©
||
/4 |Trans.No Trans.No
/6 | @EFTL @EFTI
1097

o e s s s e e s

January 1983
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Chapter 2
DEBUGGING USER DUMPS

Using the tables described in section 1 in conjunction with the error
codes listed in Appendix D, it is usually a straightforward matter to
determine the cause of program or system errors. Starting from the CVT
address at /82, the other monitor control tables and their contents can
be traced. Almost without exception, the first step is to determine
the location within the coredump of the instruction causing the error.
This can be found by first finding the PCT address for the program
concerned, and from this the MMU save area address and the program’s
register save area address.

The register save area contains, in addition to the other registers,

the program status word (PSW) and the location counter (or P register),
which contains the address of the next instruction to be executed.

Converting Logical to Absolute Addresses

The addresses in the monitor control tables and in the P register are
logical addresses which have the following format:

| page number | displacement within the page |

bits 0 3 4 15

The page number can be used as a displacement pointer for the 16 word

MMU table, each word of which contains, in bits 0-5 (+ 14-15 for P854,
P859), the address of the corresponding page (e.g. word O contains the
address of page 0, word 1 that of page 1, etc.).
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The actual format of an MMU entry is as follows:

