COMMAND EXECUTIVE

MAIN PROCEDURE OF EVERY PROCESS AT AN
ITP WORK STATION

CONTROLS THE EXECUTION OF TRANSACTIONS

PLUS MUCH MORE



COMMAND EXECUTIVE FUNCTIONS

WORK STATION AND PROCESS INITIALIZATIONW
CONTROLS THE EXECUTION OF TRANSACTIONS

CONTROLS THE MULTIPLEXING OF USERS (TENANTS)
ACROSS PROCESSES

TPR FUNCTIONS:
. CARCL
. FREE
. TRMTN
ETC.

COBOL SEND/RECEIVE
TPR MEMORY MANAGEMENT
FAULT HANDLING
PROCESS WRAPUP

HONEYWELL SUPPLIED TPR's



COMMAND EXECUTIVE COMPONENTS

SHARED CODE: @ " - A

INITIALIZATION 2000
ALL OTHER 7000
TOTAL | 9000

INITIALIZATION TPR (TP1H) 2700
GMAP RUN TIME 2400

TOTAL INITIALIZATION TPR 1 5100

S —

TPR's
TP-BIO 1200
TP-1INI 500
TP-ABT 1000
TP-LOF 600
TP-TWS 500
TP-AWS 500

TOTAL TPR's 4300



INITIALIZATION

ITP WORKSTATION PROCESSES ARE SPAWNED AUTOMATICALLY
BY TEWNANT MANAGEMENT

THE FIRST PROCESS STARTED AT THE WORKSTATIOH IS
CALLED THE INSTIGATOR

THE INSTIGATOR IS SPAWNED WHEN THE FIRST USER LOGS
ON TO AN ITP WORKSTATION

WORKSTATION MANAGEMERT INITIALIZES SOME TABLES FOR
THE CX WHEN THE WORKSTATION IS STARTED
(THE INSTIGATOR IS STARTED),

THESE TABLES PROVIDE GATING AND TEMPORARY STORAGE
FOR THE CX
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INITIALIZATION CONTINUED

THE INSTIGATOR IWITIALIZES THE WORKSTATION STRUCTURES
AS FOLLOWS:
BOOTSTRAP VERSIONS OF THE CX TABLES ARE BUILT
INITIALIZATION TPR IS LOADED
ITP EXTENSION OF THE WORKSTATION DATA BASE IS READ
GMAP RUN TIME ROUTINES ARE CALLED TO CREATE AWD
AND INITIALIZE SEGHMENTS

THE INSTIGATOR AND EVERY OTHER PROCESS INITIALIZES

THE PROCESS LOCAL STRUCTURES AS FOLLOWS:

THE CX LINKAGE SEGMENT IS INITIALIZED

PROCESS LOCAL SEGMENTS ARE CREATED AND
INITIALIZED

THE READY TPR(s) ARE EXECUTED TO:
- READY THE AREAS FOR EACH SUBSCHEMA
- INITIALIZE GLOBAL STORAGE

CONTROL IS PASSED TO THE MAIN PROCEDURE OF CX



TENANT MULTIPLEXING

TENANT CREATION

TENANT MANAGEMENT CREATES A TENANT WHEN A NEW USER
LOGS OH THE ITP WORKSTATION

TEHANT MANAGEMENT NOTIFIES THE ITP WORKSTATION THAT

A NEW USER HAS LOGGED ON THROUGH THE WORKSTATION
SEI1APHORE

ONE OF THE ITP PROCESSES RESPONDS TO THE NOTIFICATION:
THE CX MAPS THE TENANT TO THE PROCESS

THE LOG-ON TPR (TP-INI) IS EXECUTED:
- A SESSION CONTROL ACCEPT IS ISSUED
- VALIDITY CHECKING IS PERFORMED
- SECURITY PARAMETERS ARE ESTABLISHED
FOR THE TENANT
- AN LID IS ESTABLISHED

TENART IS UNMAPPED FROM THE PROCESS



TENANT MULTIPLEXING

TRANSACTION CONTROL

TENANT MANAGEMERT NOTIFIES THE ITP WORKSTATION WHEN
AN END QUARANTINE UNIT HAS BEEN RECEIVED BY
SESSION CONTROL

ONE OF THE ITP PROCESSES RESPONDS TO THE NOTIFICATION:
THE CX MAPS THE TENANT TO THE PROCESS
A PRERECEIVE OF THE FIRST RECORD IS DOWE
A SCAN IS MADE TO LOCATE THE COMMAND
THE COMMAND IS INTERPRETED
IMPLICIT RECEIVE IS DONE IF REQUIRED
VIRTUAL RESOURCES ARE ALLOCATED IF REQUIRED
GLOBAL STORAGE IS ALLOCATED IF REQUIRED
THE INITIAL TPR OF THE TRANSACTION IS LOADED
AND EXECUTED
THE TPR IS UNLOADED
IMPLICIT SEND IS DONE IF REQUIRED
ONE OF FIVE ACTIONS CAN NOW TAKE PLACE:
1. TRAWSACTION TERMINATION (COMAITHENT)
TRANSACTION ABORT =
CONVERSATION WITH COMMITMENT
DEFERRED COMMITMENT (CHECKPOINT)
. TPR CHAINING

Ul = W N



TENANT MULTIPLEXING

TWO KINDS OF ABORT: FATAL AND RESTARTABLE

FATAL ABORT:
ROLLBACK IS DORE
0H-ABORT TPR IS LOADED AilD EXECUTED
COMMITHENT IS DOWE
TENART IS UNHAPPED FROM THE PROCESS

RESTARTABLE ABORT:
ROLLBACK IS DONE
REQUEUING OF LAST INPUT MESSAGE IS REQUESTED
AN ATTEMPT IS MADE TO UNMAP TENANT:
- SUCCESSFUL IF INPUT NOT REQUEUED
- TENANT STAYS MAPPED IF INPUT IS REQUEUED



PHYSICAL LAYOUT

WSKS

e MESSAGE CONTROL

o TENANT MANAGEMENT

o WORKSTATION
MANAGEMENT

e BUFFER MANAGEMENT

o CONCURRENCY
CONTROL

o JOURNAL ACCESS
METHODS

o INTEGRITY
MANAGEMENT

e I-D-S’1I DBCS

e OPEN CLOSE

o COMMAND EXECUTIVE
ETC.

SHARED CONTROL
STRUCT

MESSAGE BUFFERS

DATA BASE BUFFERS

SCHEMA SUBSETS

TENANT DIRECTORY
ETC.

SPS
CATALOG

BACKING
STORE

WORK-
STATION
DEF. FILE

WSR6

e TPR TABLES
¢ COMMAND TABLES
e INTEGRITY TABLES

TX-STORAGE
TP-STORAGE
DATA BASE CONTROL
BLOCK
DATA BASE CONTROL
£TC. BLOCK
S
" //////////////////
TRANSFER /
TPR,
TPR POOL
PAGE TPR,,
TRANSFER
WORK- TPR,
STATION

WSR7

PROCESS CONTROL
STRUCTURES

FILE STRUCTURES

WORKING SET
INCREASE

DEMAND
PAGED

BACKING
STORE

RESIDENT

TPR
LIBRARY

DYNAMIC
WORKING SET
INCREASE




TPR FUNCTIONS

TWC KINDS:
IMHEDIATE
DEFERRED - EXECUTED WHEN TPR TERMINATES

IMMEDIATE FUNCTIONS:
. UNLKV - UNLOCK VIRTUAL RESOURCES
ABORT - FATAL ABORT
. CHANC - CHANGE GLOBAL STORAGE
.DEFNG - DEFINE GLOBAL STORAGE

DEFERRED FUNCTIORS:
.FREE - DEFERRED COMHITMENT (CHECKPOINT)
FREER - CONVERSATION WITH
UNLKV - UNLOCK VIRTUAL RESOURCES
CANCL - CANCEL TPR
. RBORT - RESTARTABLE ABORT
o TRMTN = TERMINATE TENANT



FAULT EANDLING

BASIC MECHANISF IS EPED’s
WHEN A FAULT OCCURS, CX GETS CALLED

IF FAULT OCCURED BEHIND WSR7, A CHECK IS MADE
IF TPR HAS A VALID FAULT VECTOR ENTRY,

IF SO, CONTROL IS TRANSFERRED TO THE TPR
FOR FAULT HANDLING

IF NOT, THE TRANSACTION IS ABORTED.

IF FAULT OCCURED BEHIND ANOTHER WSR, THE PROCESS IS
ABORTED.



IMPLICIT/EXPLICIT SEND AND RECEIVE

SEND RECEIVE

INPUTS OUTPUTS INPUTS QUTPUTS
PARAF o ADVANCING IND, o STATUS o ENCLOSURE o STATUS

o ADVARCING CT,
o SEND IND. (EXP)

CD o DEST.CT. o STATUS KEY o LID
o TEXT LidGTH, o SUBID
o LID o TEXT LNGTH
o SUBID o END KEY
BUFFER o BUFFER o BUFFER
TP-STORAGE o SERD IND. (IFP) o ABORT CODE o ABORT CODE

o ITP RET CODE o ITP RET CODE



IMPLICIT

EXPLICIT

INPLICIT
AID
EXPLICIT

IMPLICIT/EXPLICIT‘SEND £HD RECEIVE

SEHD
COMMAND TERMINATION
CONVERSATION W/COMMIT
DEFERRED COMMIT
TPR-CHAINING

IFF OUTPUT BUFFER
SIZE # 0

ARD
SEND INDICATOR # 8

CLIMB TO CX DOMAIN

COBOL “SEND" VERB
A RUNTIME ROUTINE
[MAPS “SEND” TO A
CLINMB

CX PERFORKS VIA
COIMMON ROUTINES

RECEIVE

HEW TX
RESPONSE FROM CONVERSATION

IFF INPUT (REPLY)
BUFFER SIZE # 8

CLIMB TO CX DOMAIN

COBOL "“RECEIVE" VERB
A RUNTIME ROUTINE
MAPS “RECEIVE" TO A
CLIFB

CX PERFORMS VIA
COMMON ROUTINES



IMPLICIT/EXPLICIT SEND ANL RECEIVE

D _INDICATORS
IMPLICIT EXPLICIT
PORTION 0 NO YES
ESI 1 YES YES
ENMI 2 YES YES
EGI 3 YES YES
RFU 5 NC NO
PURGE 5 NOT YET NO
EDIT/NO EDIT [10DE

o EDIT MODE IMPLIES THE AFTER ADVANCING AND BEFORE
ADVANCING CHARACTERS ARE GENERATED BY THE CX SEND
ROUTINES

o DEFAULT IS EDIT MODE

o ENTERING AND EXITING EDIT MODE IS CONTROLLED BY
TYPES OF SEND INDICATORS USED:

- SEND PORTION LEAVE EDIT [ODE
- SEND SEGMENT ENTER EDIT MODE
- OTHERS NO CHANGE IN MODE

o TO BE ADDED: EDIT MODE SPECIFICATION BY TX TYPE



PROCESS WRAPUP

CLEANUP OF A TRANSACTIOW INTERRUPTED BY A PROCESS
ABORT IS DONE IN WRAPUP

THE ROLLBACK OF THE TRANSACTION IS DONE BY INTEGRITY
MANAGEMENT DURING THE FIRST ROLLCALL BY SHARED
SOFTWARE TERMINATIOH

THEN PROCESS WRAPUP IS PAID TO THE COMMAND EXECUTIVE
IF A TPR WAS IN EXECUTION AT THE TIME OF THE
ABORT, IT IS UNLOADED,

THE PROPER ON-ABORT TPR IS EXECUTED



HONEYWELL SUPPLIED TPR's

TP-BI0 - CONTROLS BIBO EXECUTION
TP-INI - LOG-ON TPR

TP-ABT - DEFAULT ON-ABORT TPR

TP-LOF - LOG OFF TPR ($BYE)

TP-THS - TERNMINATE WORKSTATION (STERM)

TP-AWS - ABORT WORKSTATION ($ABRT)



TENANT MANAGEMENT

WHAT IS TENANT MANAGEMENT

REVIEW OF (WORK STATIONS, TENANTS
AND OTHER JSTUFF

MAJTOR FUNCTIONS
ALL FUNCTIONS:

AUTOMATIC SPAWNING AND
TERMINATION OF PROCESSES

INTERNAL STRUCTURES

1=-31-80
. ReT




WHAT \S TENANT MANAGEMENT

e MONITOR CONTROLLING CREATION, DELETION
AND STATE CHANGES oOF TEM(NTS, N

e SiNGLE DomaIN oF TP SHARED SoFTwARE

o PACKAGING!

— SiveLs Mobuce (ie. single object clec.k)
- part of SC1.0 Sobcaj‘alog

- 24 2.5k
- GMAP

L-Sl—?o




REVIEW OF WORK STATIONS, TENANT,
AND OTHER STUFF

e \VIEWS OF WoRK STATIONS

— N IDENTICAL PROCESSES
- PoINT OF COMMUNI|ICATION
- SET oOF CAPABILITIES

® TENANT IS LOGICAL REPRESSNTATION oOF A USER

- MANY TENANTS MULTIPLEXED ACROSS

| N PROCESSES O6F A WORK STATION

- COMMUNICATION BETWESN TENANTS
LOGICALLY ATTACHED ToO A woRk STATION

e TYPES OF WORK STATIONS

TYPE SKAMPLYZ #’Przocsssg £z TENANTS
N Batech \ \
2 Gatewdy | M
3 New 'Ttuesharz~3 N N
H ITP N M

e MESSAGE GRoLPS

e WS SEMAPHORE
- POP
- N-OP

1251-g0



QEVIEW OF UWORK STATIONS, TENANTS,
AND OTHER STUFF (ConT’D)
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MAJOR FUONC TIONS

o ASSIGN TENANT

— CREATION OF TENANTS .
— EXPLICIT oR |MPLICIT

e MAP TENANT

— WS TPROCESS WANTS To Do
LIORIKK ON REHALF oOF A TENANT

— TENANT |ID |INTO PCR

WS SEMAPHORE CoNTROL

- OoNLY TYPES 2 =+ 4

e UDNMAP TENANT

= WS ‘PROCESS |S DONE DoING woRK
oON BEHALF OF A TENANT

= TENANT ID IN PcR 2Z2eROED

- MARKING

e NOTIFY TENANT

- V-0OP on WS SEMAPHORE
IMPLICIT TENANT CREATION
AOTOMATIC TPROCESS SPAWNING

1U=-PO



ALL FUONCTIoNS

—

ASSIGN TENANT
DELETE TENANT

— MIGHT DELETE WS
MAP TENANT
NOTIFY TENANT
P-0P

- AUTo SPAWN
- PMME FINISH

ENARBLE (WOoRK STATION

DISABLE WORK STATION

T-aP |

" UNMAP TENANT

UNCONPITIONAL UNMAP TENANT

(-31-80
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AUTOMATIC  SPAWNING  AND
TERMINATION OF PROCESSES

@ CAN’T MIX WITH MANUAL SPAWN
e ONLY FOR TYPE 4 wS

o SPAWN RULES:

CORRENT & MIN

MIN & CURRENT ¢ NoRM
AND NO TPROCESSES wWAITING

NOoRM & CURRENT L MAX
AND 2t MESSAGES QUEUED
ON WS SEMAPHORE > THRESHoOLD

® T ERMINATION TRULES:

MIN ¢ CORRENT L NORM
AND ALL OTHER PROCESSES (wWAITING

NORM & CORRENT &£ MAX
AND ANY TPROCESSES WAITING

\-31-80



INTERNAL STRUCTURES
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