EXTERNAL REFERENCE SPECIFICATION

For

MP-50 COMPUTER SYSTENMS
Interactive Terainal Subsystea

Prepared 8y
Application System Development Group
Systeas Development Department



G

C



o

N -
. .

NN NN NNANN
. . .
NOVIFWUNO o o

3.8

3.9

3.18
3.11
3.12
3.13
3.16
3.15
3.16
3.17
J.18
3.19
3.20
3.21

4.0
hel
%2
4.3
8o

- &5

5.0

TABLE OF CONTENTS

INTROOUCTION
APPLICABLE DOCUMENTS

FEATURE OESCRIPTION
PORT CONFIGURATION/USER VALIDATION

" PORT ESTABLISHNENT

TERMINAL DATA ENTRY/DISPLAY
FACILIVIES

BATCH CONTROL FACILITY
OEVICE CONTROL FACILITY
"DAYFILE MANAGEMENY FACILITY
FILE CONTROL FACILITY
INTERACTIVE COMMUNICATIONS FACILITY
OPERATOR CONTROL FACILITY
JOB SUBMISSION

FILE DISPOSITION

PORT STATUS ANO CONTROL
INTERPORT COMMUNICATIONS

JOB TERMINAL REQUEST
USER/7J0B CONNECTION

TASK/ TERMINAL COMMUNICATIONS
INTERACTIVE JOB PROCESSING
PORT DISESTABLISHMENT

PORY RECOVERY

TERMINAL USER ASSISTANCE

PRODUCT-LEVEL DESCRIPTION
PUBLICATIONS AFFECTED
EQUIPMENT CONFIGURATION

INTERFACES TO OTHER SOFTWARE PRODUCTS

RESTRICTIONS AND LIMITATIONS

RELIABILITY, AVAILABILITY AND MAINTAINABILITY REQUIREMENTS

GLOSSARY

APPENDIX A DISPLAYS

CCS-1082-A

i-1

2-1

3-1

3-1

3-5

3-9
3-12
3=-14
3-18
3-22
3-25
3-27
3-29
3-33
3-38
3=-40
3=-44
3=46
3-69
3=-52
3-65
3-68
3-70
3-71

4-1
4-1
a-1
4-2
4-2
4-3

5-1

A-1



.



<

MP-50 Interactive Terminal Subsystem External Reference Specification

(:y 1.0 TINTROOUCTION

The Interactive Terainatl Subsystem (ITS) extends the full
range of MPX/0S features from on-site batch to terainal
access. The ITS 2.0 provides operator facilltes to the remote
terminal user and interactive capablities to on-site operator.
The IVS 2.8 is intended to be wused for both software
development and applications. Typical applications of the ITS
2.8 for software development aret

Source program sntry.
Source program maintenance.
Compilation and assemblye.
Listing inspection.

User task execution.

User task debug.
Documentation generation.

The Interactive Teraminal Subsystea supports a wide varjiety of
terminal devices. These may range from simple character mode
keyboard/display units to extensive block mode nmultidevice
renote Job entry terminals. Terminals may be configured as
tocal harduired terminals or may be temporaritly connected to
the system through telephone lines and modems.

The number of interactive users is not limited by the amount

(}} of physical memory memory available in the system due to the
incorporation of rollin/roliout. As users progress through
periods of activity and lInactivity, they share the same
physlical areas of memorye.

The ITS 2.0 provides the terminal user with several facilities

to monitor s8nd control the MPX/0S. These facilities alfomw
users tot

Comaunicate uwith jobs in the systea.

Control remote and focal input and output devices.
Monltor the systea dayfile.

Control the system input, output, and execution queues,
Monitor file usage.

Monitor and control! external peripheral devices,

s ) CCS-1002-A o 1-1
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2.0 APPLICABLE DOCUMENTS

The following

tist of Control Data manuals document the MP-610

Emulation, the MPX Operating System and the MPX Product Set?

17329110

17329120
10992110
11110000

16291700

140638080
15062200 /
14061300
14061100
17328900

CCS-I0802-A

MP=32 Cosputer System
Manual

MP-50 Computer System
MP-60 Computer System
MP=-60 Computer Systen

MP-60 Computer Systems
Reference MNanual

MP-60 Coamputer Systen
MP-50 Coaputer Systen
MP-560 Computer Systen

MP=-50 Computer System

MP-60 Emutation Reference

MPX/70S Reference Manual
MPX/70S Operator®s Gulde
Instaltation Handbook

Program Command Console

Utitity Reference Manusl
PRELIB Reference Manual
COMPASS Reference Manual

FORTRAN Reference Manual

MASS/MPSIN Reference Manual






MP-60 Interactive Terminal Subsystem External Reference Specification

{} 3.0 FEATURE DESCRIPTION
3.1 PORT CONFIGURATION/USER VALIDATION
3.1.1 Abstract

The ability to reconfigure the Interactive Terainal Subsystem
at systenm lnltializa?ion Is provided by the port setup file,

The wuser validation scheme (is based on the Interactive
Terminal Subsystem user validation file containing information
needed to valldate the Username and Passworde.

3.1 .2 Description

Isnedistely upon system loading, a message will appesr on the
operator console requesting the name of the port setup tile.
The computsr operator must respond to this wmessage before the
Interactive Terainal Subsystes will become active.

Each time a terminal wuser attempts to {109 on the user
val idation fite 1ls read to valjidate the username and password
and obtain the user®s validation maske.

w 3¢1¢3 Interfaces

The port setup fite contains one record for each physical port
in the system. The format of each record Is as follows?

dideportsclasssmaskyplyp2esepnd

wheret
did represents the device identification (e.g. BCLAS1).
port represents the port nuaber 6n the device,
class represents an ITS terminal class as defined for
U the CLASS command.

% CV mask represents a string of 0 to 32 hexidecimal

/L) characters defining the port®s validation mask.

N

o P1:P2eeepn represents a string of port setup parameters as

defined for the SETUP command.
(hom Locres o )

o CCS~-1002-A 3-1



MP-60 Interactive Terminal Subsystem External Reference Specification

L . represents an ETX ($03) character.

Each oort has associated with it a vatlidation w=mask that
defines which ITS features may be utilized from that port. The
val idation mask consists of four words where each set bift
inticates an ITS feature that is accessable from that port. .
The valldation mask is detined by the mask parameter in the
port setup file left jJustified zero tittede The correlation of
mask bits to ITS features Is as follows?

word 1 bit 0 - Al ITS features.

1 - Satch Control Faciftitye.
2 e Device Control Facliity.
3 - Dayfile Management Facitity.
& « File Control Facillitye
5 « Interactive Communications Faclility.
6 « Operator Control Faclilty.

7-9 « TBO.

10-15 ~ Securlty Level. ¢

16-31 - T8D (to be used by Bef .

16=-31 - Y80 (to be used by

word 2 bit ©8-15 - TBO (to be used by Dcf).

word 3 bit 0-15 - T80 (to be used by es#f
16-31 - T8D (to be used by Isrf:

word & bit 0-15 = TBD (fo be used by 2§pri
pit 16=31 - not used.

The port sstup paramefters are optional and are only needed |f
the terminals default port setup is to be dl tferent than the
standard default port setup.

The user vatidation tile contains one record for each user
aliowed access to the Interactive Terainal Subsystea. The
tormat of each record is as followss

Userx,passxymask

DAY Z TR T )
,"';,’," 4. ez

where?

userx represents a valld usenname cons sting of 1 to 8

PASSX represents the password associafed with that

username and consists of 0 to 8/ alphanumeric
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‘:ﬁ mask represents a string of 0 to 32 hexidecimal
characters defining the user®s validation mask.

represents an ETX (3$03) character,

Assoclated wlth each user name is a validation wmask which is
defined the same as the port vatidation maske. It serves to
define what 1ITS features ¢that user may have access to.
However, wuhat features 3 user has access to may vary depending
upon what port the user is logged on to because accessablility
of a feature is a logical product of both the port and user
validation masks.

3.1.% Aborts and Recovery

Not spplicable.

315 Errors

It the port setup file can not be opened a message is sent to
the console requesting that the computer operator enter the
nane of another port setup flle.

(}) If the user validation fite can not be opened during a user
val idation sequence the username is considered Invatid.

An error in a port setup file record causes that record to be
Igarored which renders that port inoperative.

" Errors are not detected in the user validation file.

3.1 .6 Perforaance

Not applicable.

317 Instaliation Parameters

The sStandard default port setup for all terminals is an
instatllation parameter.

The contents of the port setup file is dependent upon the
terminal system configuratione.

a CCS-1082-A 3-3
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The contents of the user validation tile is site dependent. @;}

CCS-1I002-A (:}
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o

3.2 PORT ESTABLISHMENT

3.2.1 Abstract

The establishment of a oport consists of connecting the
terminal to the Interactive Terainatl Subsystea and
successfully passing a valldation check.

3.2.2 Description

After the communications line has been initialized, connection
of a terminal to the Interactive Teraminal Subsystem 1is

detected by entering any character at the terminal. & SHowd OT

Upon detection of the terainal connection, a banner message is OEE o
output to the terminal. This message identifies the systes and & Qont

glves the current date and time. The user is then prompted for
username and password entrys.

After entering a username and password, the entries are
vatidated using the user validation fite. This file has been
previousiy prepared by an external job and contalns alil wvatlid
username/password pairse. '

It an entry (is invalidy, the wuser is so notitied and given a
second chance to enter the correct information. It the second
attempt also results in an Invatlid entry, the terainal s
disconnected and the user must reinitiate the above sequence
to gain access to the systes.

1t both the username and password are valid, the terminat |is
established as a logical port in the system and the user has
access to the Interactive Terminal Subsystem features.

‘The user may change passwords at any time foliwing 109 on by

sntering the PASSWORD command. This command replaces the oid
password on the user validation file with the new password,

The valldation check portion of this feature restricts systen
access to those users supplying a valid username and password
pair. Continued system validation requires discretion on the
part of ths systea users to prevent unathorized system access.,

CCS-1002-A 3-5
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3.2.3 Intertaces

The terminal user causes the Interactive Terminal Subsystea to
recognize the connection of the terminal by entering any
- character at the terminatl.

A typical port sstabiishaent scenario proceeds as foltowus?

Banner Messaget

Username prompts
User entryt
Password prospt?
User antrys

At this point the

system features.

CONTROL DATA
RESIDENT 2A
0&4/13/79

MPX70S
LIBRARY 2A
17839124

ENTER USERNAME
JOHNSON
ENTER PASSHORD
8533635

teralinal has been oéfablished as a por?
within the Interactive

Terminal Subsystem and may wutilize

An abreviated fora of username and password entry is available

as shown dbelou?l

Banner Message!l

Username promptt
User entry?

Both the username

CONTROL DATA MPX/0S
RESIDENT 2A LIBRARY 2A
0L/13/79 17339124

ENTER USERNAME
JOHNSON, 8533635

and password may be entered after the

username prospt provided tThe usernase and password are

separated by a comma.

The following scenerio illustrates failure to galn systes

access?

Banner Message!l

Username proaptt
User entryst
Password prompt?
User_ontry:

Username prompt?

3=-5

CONTROL DATA
RESIDENT 2A
064/13/79

MPX /0S
LIBRARY 2A
17839124

ENTER USERNAME
JOHNSSON

ENTER PASSWORD
8533635
INVALID USER
ENTER USERNAME

CCS-1002-A
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‘:ﬁ User entryt ' JONSON
Password prompts? ENTER PASSHORD
User entryt 8533635

LOGOFF AT 17339345
CONNECY TIME 0.00 SECONDS.

The user falifsd to enter a valid usernase and password in two
attempts and was disconntected from the system. If a reattemp?
ls desired, the user must reestablish connection of the
terminal to the systenm,

Attt valid username/password combinations aust reside {n the
User Valtidation Flifle,

The format of the PASSHORD command is?

JPASSHORD opasssnpass
where opass and npass represent the old password and new
password respectivelye. The new password must consist of 8 to 8
alphanumeric characters.,

3.2.4 Aborts and Recovery

‘:w Any port recovery attempt wmust be preceeded by port

estabiishment. This feature does not participate in aborts. gor—— wnar s
TS MEAN ?

3+2¢%5 Errors

Any data entry errors made during the user valldation sequence
will produce the message INVALID USER. It the user fails to
correctly snter the data on a second attempt, the teraminal is
disconnected from the systea.

If the PASSHORD command Is entered Incorrectiy the message
INVALID COMMAND is produced.

3.2.56 Perforaance

Not aoplicable.

m CCS~-1I0062-A 3-7



MP-60 Interactive Teraminal Subsystea External Reference Specification

3.2.7 Instaltation Parameters m;»

Not applicable.

3-8 CCS-1002-A (:D
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‘:w 3.3 TERMINAL DATA ENTRY/ZDISPLAY
3.3.1 Abstract

The Interactive Terminal Subsystenm provides a common
input/output format to tasks within the system and the
terainal user.

3.3.2 Description

The Interactive Terainal Subsystem provides a central point jin
MPX/70S which handles all data transfers to and froms terminals,
This provides the means to standardize terminal! Input/output
- formats to both the terainal user and tasks within the systena,

3.3.3 Intertaces

WKhen the Interactive Yerminatl Subsystem is prepared to receive

data, the terminal user [s prompted with a tine feed. The line

feed may be transmitted immediately preceeding output data and

therefore may not be apparent to the user., However, the

Interactive Terminal Subsystem wnill not transmit data to the

terminal until it is prepared to receive data. Therefore, any
w transmission of data to the terminal serves as a prompt.,

The Interactive Terminal Subsystem provides the user with two
modes of data entry, {line mode and block mode. In line mode,
the received data constitutes a single line, while In block
mode the received data may constitute several lines, '

Line mode is the normal mode of data entry. In tlne mode, data
entry is terminated by a carraige return (8$0D)., Foliowing the
entry of a (ine the Interactive Terminal Subsystem perforas
sone simple editing of the received data to make it correspond
to what appears at the wuser®s terminal. This includes
processing backspace ($08), forward skip (3$15)y, and cancel
($18) characters. The cance! character causes all previous
characters to be ignored therefore producing the same result
as backspacing to the beginning of the line., The user also has
the ability to select either the 96 or 64 ASCII character set
and paritye. ‘

In block -mode, data entry Is terminated by an ETX (303)
theretfore allowing imbedded carraige returns ($00) and line
fesds ($0A). Oata entered in block mode [s considered to be 8
bit bytes and is not interpreted as characters except when

o CCS~1002-4 - 3-9
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praeceeded by the ITS command character, Therefore data
received . in block mode is not editted. addition, character

set selection Is ignored and no_f

Fol lowing data entry and any preliminary editing the first
character is examined. If this character is the ITS command
and

processed as an ITS commande The character string immediately

character the received data Is folded into upper case

toltowing the ITS coamand character and up to but

not

including the ftirst non-alphabetic character must be one of

the following ITS commands or an error message is produced.

ACTIVE " HELP PASSHWORD
BATCH Jos PORT
CLASS KEEP QUIT
DELAY = LINK RECOVER
DISPOSE MESSAGE SETUP

FACILITY PAGE

The torlinjl' user need not enter the entire comamand word
must enter enough to wuniquely identify the cosmand.

but
for

coamands which accept parameters, a sSpace or comma aust

seperate the comamand word from the parameters.

It the first character is not the 1ITS command character
received q:?a is passed to an ITS facitity to be processed.

the

The transéisélon of output data is independent of input mode.

3.3.4 Aborts and Recovery

Not applicable.

3.3.5 Errors

Errors made mhitle entering data in |ine mode may pe corrected
by using the backspace, torward skip, and cancel characterse.

It the fcr@lna! user enters more than the maximum number of
characters allowed in (ine mode the message LINE TOO LONG is

displayede.

If the teEnlna! Qscr enters more than the max imum number of-

characters allowed in block mode the aessage BLOCK TOO LONG is

disptayed.

A >
tlj

3-10 |  cCS=1002-A O
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¢

0

3+3.6 Performance

Not aopplicable.

3.3.7’Installatlon Paraseters

The ITS command character ls an installation parameter but is
normatly a right bracket ($50).

The input buffer sjizes for {ine and block modes are

instaliation parameters. The normal buffer sizes are 140
characters for {ine mode and 2000 characters for block mode.

CCS-1002-A 3-11
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3.4 FACILITIES | 0
3.kl Abstract

Hithin the Interactive Terainal Subsystem there are several
facitities to provide an intertace between the teraminal user -
and the systenm,

3.5.2 Description

Each of the following facilities provides the teralnal wuser
with a different Interface to the system and has its own
coamandse. '

%¢ - Batch Control Facility
pcf - Device Control Facility
- Daytite Management Facliity
Fite Control Facltity
4cF = Interactive Communications Faciftity
oc(’ Operator Control Facility

D lad

Fol towing 109 on the terminal user is in communications with

the default facility, however the terainal user may switch
facilities at any time by entering the FACILITY command. If

the +teraminatl user Is not validated to communlcate with the :
requested facility the coamand is conslidered Invalid and an @:;
error message is produced.

These facilities process all data received from the teraminal
which does not constitute an ITS comsmand.
3.4.3 Interfaces
Ths format of the FACILITY comsand is?
JFACILITY facname
where facname represents one of the tollowing nnenonlcs.éb

BCF - Batch Control Facility

DCF - Device Controt Facitlty

DMF - Dayflie Management Facility

FCF = Fite Control Facility

ICF = Interactive Communications Facility

OCF -~ Operator Control Facliility

3-12 cCS-1002-A G
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‘:ﬁ When the terminal user suitches to the Interactive
Communications Facility the message PROCESSX or NO CURRENT
PROCESS is displaved where PROCESSX represents the name of the
current process. When switching fo any other facility the
message FACX is displayed where FACX represents the facility
mnemonice. .
3.4.% Aborts and Recovery

Not applicadble.

3.%.5 Errors

An error in entering the FACILITY command produces the message
INVALID GOMMAND, ‘ _

3.4+6 Performance

Not appllcable.
Jeho? Installaflon Parameters

0 The default facitity is an instafijation parameter but is
usually ICF.

0 CCS-1002-A 3-13
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3.5  BATCH CONTROL FACILITY | O
3+.5+1 Abstract

The Batch Control Facility (BCF) provides the foralnal' user
with the capabliity to contro! and monitor remote and local.
inout, and output devicese. '

3.5.2 Oescription

The Batch Control Facliity allows the terainatl user to control
tites which are currently being read or printed. The Batch
Control Faclility user must enter enough characters to uniquely
identify the particular cosmand. A sSpace or comama mus?t
separate the coammand from the paraneters. The parameters are
separated by comeas and are usually order-dependent. Default
values may be selected by entering two consecutive commas.

The valid BCF coamands aret

v BSP causes a output file to be backspaced 3 specified
number of 1920 character blocks. ’
 END stops file transfering and the file transfering
to the device specified is evicted. q:;
READ causes a deck to be read froa the 1{ocat or

terminal card reader and creates a file which |is
catalogued under the specitied file. The file is
then accessable to the interactive user or may be
submitted for execution.

REPEATY ' causes the file on the specified device to be
" preprinted the specified nuaber of times.

REAIND causes an output file to be rewound and returned
to the output queue.

RETURN causes a fite being printed to be rewound and
returned to the output queue with a speciftied
priloritye '

SUPPRESS results in the carriage control characters
contained in the ¢file being printed to be
di sregarded,

3-14 ccs-1002-a
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‘:ﬁ 3e5¢3 Interfaces
The format of the BSP comsmand is?

BSP didyss
where did Is the device ldentifjer of the output device, the
default being LPi, and ss is the decimal number of 1920
character {oglcal blocks to be backspaced,
The format of the END command is?

END did
where did is the device identifier of an Input or output
device. There is no default device. The END command when used
for a line printer, teraminates the current tile transfer and
evicts the tile.
The foraat of the READ command (st

READ fname, fo,fed, fak,CRN
READ CRn‘

0 wheret
fname repreégnfs the Name of the catalogued job file.
fo represents the Owuner of the cataiogued job fite.

fed represents the Edition of the catalogued job file. The
default s 01.

fak represents the Access Key of the catalogued Job file.
.The default ls an Access Key esqual to the Owner.

CRn is the number of the Card Reader from which the file is
to be read. The default is CR1i.

The tirst form of the READ command is wused to transfer card
images into the specified file for later processing, while the
second form Is used to create a scratch Input file to receive
card images and and be submitted for execution.

The format of the REPEAT command isi .

REPEAT didem

CCS-I002-A 3-15
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where did IS the device ldentifier of the output device and m ‘C)
is a decimal number which specifies the number of additional
cosies desired. It m is omittedy 1 IS assumed,
The format of the REWIND command is?

REWIND did

where did is the device identitler of an output device, the
default being LPi. The file on the device specified is rewound
and the device turned togically OFF. The device must be turned
fogically ON before output will continue.

The format of the RETURN coamand is3

RETURN didep
where did is the device Ildentitier of an output device, the
default being LP1, and p is the priority. The default priority
is the existing one, but the priority may be a decimatl value
from 0 to 65535,
Printing stops and the output file is rewound and returned to
the output queue with priority pe The residual repeat count
for that ¢flle is saved and oprinting resumes after command
coapletion, '
The tormat of the SUPPRESS command ist

SUPPRESS LPn
where n Is the togical device number of the printer. The
reamainder of the file not already printed is single spaced.
3.5.% Aborts and Recovery

Not applicable.

3.5.5 Errors

If a BCF command ls not recognized or the format is incorrect,
ths command is ignored and the message INVALID COMMAND is
displayed.

3=16 CCS~-1002-A (;ﬁ



uP-60 Interactive Terminal Subsystea External Reference Specification

‘Zﬁ It the user enters the READ command while cards are reading,
card reading continues and the message INVALIOD CONMAND is
displaved.

3.5.6 Performsance

Not applicable.

3507 ins?al!ation Parameters

Not applicable.

0 CCS-1082-A 3-17
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3.6 DEVICE CONTROL FACILITY O
3ebel Abstract

The Device Control Facitlity (OCF) provides the terninil user
with the capability to control external peripheral devices. -

3.6+2 Oescription

The DOevice Control! Facliity altows the terminal wuser to
contro!l the status of certain peripheral devices. The Device
Control Facliity user need not enter the entire coamand, but
nus? enter enough to uniquely identify the entire command. For
coamands which accépt parametersy, a space or comma wmust
separate the comamand word from the parameters, parameters are
separated Oy commasy and except for the DEFINE command,
parameters ars order-dependent., Default values can be selected
by entering two consecutive commas,

The valid DOCF coamands ares

CONTINUE restarts file transmissions which have stopped
because 3 message was sent to the CRT display or
as a result of a commande. Interrupted fitle
transmissions are automaticalliy restarted after ﬂ;}
any of the OCF commands or after successful g
completion of a 8atch Control Facillity (BCF)
command.

DEF INE specities certain attributes of an output device.
If the device is already configured, OEFINE
modifies the attributes of the device. It the
device is not configured, OEFINE contigures the
device with the specified attributes.

v G0 ~ causes operations suspended teamporarily by the
MAIT command t0 be resumed,

v LIST tists the conflguration and status of devices
- currentiy defined in the systeam,

OFF turns the speclified equipment logically OFF,
negating the effect of the ON command.

ON turns the peripheral device speciflied logically

ONy negating the effect of the OFF command or the
Batch Control Faclitity command REWIND.

3-18 €CS-1002-A §
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WALT causes flle transfering to be suspended until a
60 command Is received.

3.6.3 Intertaces

The format of the CONTINUE command is?
CONTINUE

The format of the DEFINE comsand ist
OEFINE didep1eP2,03

where did is the output device identifier, default being LP1.,
P1sD2+p3 represent a string of order-independent parameters
which dclln. nondefaul t characteristics. '

Possible parameters aret

1P = Impact Printer.

NIP « NonImpact Printer,

LN=Iw = Line Hidth of the printer. Iw can be 80 - 136,
The default width depends upon the terminal type.

'ED It a user enters a DEFINE comsmand with only the did parameter,

the device is returned to a default status. If the user enters

a DEFINE command for a device already configured, only those
attributes specified are altered.

For terminals with addifiona! devices, the user needs a DEFINE
coamand to configurs each additional device.

The format of the GO command is?

G0 did

where did Is the device ldentifier of an input or output
device or AlLL, the default being LP1. Using the ALL parameter
causes reading and printing on all devices teamporarily
suspended by a MAIT coamand to resume. A WAIT/GO sequence has
no effect on the file contents, If WAIT stops file processing,
the fitle continues from the point where it stopped. If no file
activity is in progress when WAIT is entered, 60 with an
appropriate parameter ensures that printing Iis initiated as
soon as an output file becomes available or when card input ls
available from the card reader.

0 CCS-1002-A 3-19
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The format of the LIST command is! ﬂ:ﬁ
LISY
The output created by this command is deplcted in Appendix A.
The format of the OFF command ist
OFF did
where did Is the device Ildentifier of an input or output
device or AlLly the default being LPl. Using the ALL parameter
turns all peripheral equipment togically OFFe. Data transfers
cannot occur on devices logically OFF. It a device is turned
OFF while a data Is being transtered, processing continues
untit the end of file is reached, and no subsequent flles are
transfered. A device is automatically turned OFF by the Batch
Contro! Facitlity comamand REWIND.
The format of the ON command is?
ON did
where did is the device identifier of an lnputsoutput device
or ALL, the default being LPit. Using the ALL paramseter turns
atl peripheral equipment logically ON. ({\\
4
The format of the WAIT command ist
WAIT did
where did is the device identifier of an Input or output
device or AlLL, the default being LP1, Using the ALL parameter
causes reading and printing to be suspended at alil devices,
The transfers can be restarted the 60 command.
3.6.4 Aborts and Recovery

Not applicable.
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o

o

3.6.5 Errors

It a DCF command is not reéognlzed or the forasat is lncorrect,
the command 1is ignored and the w®message INVALID COMMAND is
produced. The command should then be corrected and
retranssitted.

3.5;6 Performance

Not applicabls.
3.6.7 Instalfiation Parameters

The default set of configured peripheral devices is an
instatiation paramefter. ‘
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3.7  DAYFILE MANAGEMENT FACILITY O
3.7.1 Abstract

The Dayfile Management Facility (DMF) oprovides the terainat
user with the capabllity to monitor the systeam daytite. -

3.7.2 Description

The terminatl wuser enters the ODaytile Management Facility to
display the system dayfile, selectively dump the system
dayfile, and reset the system dayfites Upon entering the
Daytfitle Management Facility, system dayfiles messages will
being appearing on the terminal as they are processed. The
fol lowing paragraphs describe the valid Dayfile Management
Faclitity commands.

The TYPE command allows the terminal user to speclify a
selection criteria. The available selection criteria include?

JOB Name

TASK Nanme

JOB Sequence number.,
Entry TYPE code

.
The DUMP command allows the terminal user to sefectively dump Qlj

the system daytile onto a ftite. The file may then be scanned
and display using the Interactlive Communications Faciltitye.

3«73 INnterfaces

The format of a systes dayfile entry is as follows?

1

1 1 2 2 2 3 3 3

12 9 1 8 0 7T 9 2 5 4
fojpusccsvcen fopmovesvoctopoonsccss fofoovcjonftoncac= ceocesewd
1 ¢ time ' i.ljobname l,ltasknamel.lcodel, ! message i

$ofpoovcsncosnpofoonocnas f.f.----‘.‘§-§-‘---{- ejfocseocns coonwe §
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characte
position

b §
2-9
10

11-18
19

20-27
28

29-32

33-34
35-134

r

Definition

Blank.

time, hhitamiss

Period.,

jobname, Job identiticatione.
Coama.

tasknaae, task ldentification.
Periode.

code, defined as follous?

29 Message ldentitication code.
30 Event code.,

31-31 Action code.

Coama and Blanke.

sessage, dayfile message.

The format of the TYPE command is as followns?

TYPE.JN=lobnane,TN=tasknane.SQ=soql.ID=code,Ev=code.Ac=code

TYPEJALL
wheret

jobname
taskname

code

ALL -

CCS-1002-A

The
the

The
the

The

The

job name selection criteria. Only entries with
job names msatching will be displayed/dumped.

task name selection criteria. Only entries with
task names matching will be displayed/dumped.

unique sequence nuaber generated by the system,

TYPE code divided into the flelds?

Idenification, Event, and Actlion,

resets the selection criterla to all entrles.
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The Format of the DUMP command is as followst . O
OUMPystart,stops ALL
wheres
start is the start tise. -
stop is the stop time.
ALL is a tlag to disregard the the TYPE selection
criteria. :

3.r§u Aborts and Retovery

This feature does not participate in any aborts or recoverye.

3.7.5 Errors

If a DMF command s not recognized or the foramat is incorrect,
the command ls ignored and the message INVALID COMMAND is
produced, The command should then be corrected and
retransai tted.

376 Performance

Accessing the system dayfile will not degrade the real time
capablities of the MPX Operating Systeam. In order to maintain
the real time capablities, this feature may not maintain an
accurate dayfllie message entry display at the tersinat, l.e.
dayfile entries may not be displiayed due to dayfile messages
sntry rate. :

3¢e7¢7 Installiation Parameters

Not aoplicable.
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(}5 3.8 FILE CONMTROL FACILITY
3e8.1 Abstract

The Fite Control Faciiity (FCF) oprovides the terminal wuser
with the capability to monitor MPX/0S File Management.

3.8.2 Description

The File Control Facltity atlows a teraminal user to display
status information about mass storage files. The command
provided to accomplish this |is the LIST cosmandy, which
disptays information about files under a particular owner name
on a particular disk packy, or lists the device jidentifiers of
the packs currently aounted.

’

3.83.3 Interfaces
The format of the LIST coamand is?

LIST Oyonnergspack
LIST A ownerypack
LIST D

0 where O selects a display of all files currently open, A
selects a display of alt atiocated files, and D selects a
display of device ID®s for all disk packs currentiy mounted.
The owner parameter represents a four character owner name and
is optional. If an owner name is specified only files with the
designated owner name are f{isted. The did parameter represents
a disk pack device identification and is optional. If a device
identification iIs specified only files residing on that pack
are flisted.

Examples of the possible displays are provided in Appendix A,

3.8.4 Aborts and Recovery

Not applicabls.
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3.8.5 Errors O

If the LIST command Is entered Incorrectliy the command is
ignored and the message INVALID COMMAND is produced.

If an lnva!id ownsr name or device identlfier 1s specified, _
the message NULL LIST is produced.

3.8.6 Pertdrnance

Not applilicable.

3.8.7 Installation Parameters

Not appliicable.
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‘2@ 3.9 INTERAGCT IVE COMMUNICATIONS FACILITY
3.9¢1 Abstract

The Interactive Communications Faciltity (ICF) oprovides the
terminal user with the capabitity to cosmunicate with jobs in
thg svsfaa.‘

3.9.2 Description

The Interactive Coamunications Faclility does not process any D
commands. All data received by the ICF Is passed to the jff’
current process provided there exists a current process and

the current process has a read request pending. When a read
regquest s received from the current process the Interactive
Coasunications Facility outputs a proapt. The prompt msay be
the default IGCF proapt or a prompt defined by the process. '

When in communications with ICF write requests from the
current process are output to the terainal.

3¢9+3 Interfaces

‘:ﬁ There 1Is no coamand interface between the terminal user and
the ICFe The Interface to the terminal user consists of data
received from the terainal that s not an ITS command and data
output to the terminal because of a write request froam the
cu~rent process. The intertace between the ICF and the current
process is described in Section 3.17 Task/Terainal
Cosmunications.

Contro! of which process is the current process is provided by
the LINK and KEEP ITS commands.

3+.9.% Aborts and Recovery

Not appilicable.,
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3.3.5 Errors: M;»

'If data |s received and the terasinal user has no current
pracess the message NO CURRENT PROCESS 1Is produced. :

1t data is received and the current process has no read .
request pending the message PROCESSX BUSY iIs produced where
PRICESSX represents the name of the current process.

3.9.5 Perforaance

Not applicable.
3.9.7 Installiation Parameters

The detault ICF prompt 1is an lInstallation parameter but is
ussally a guestion mark and back space ( $3F & $08 ).

N

'
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(3  3.10 OPERATOR CONTROL FACILITY
3.10.1 Abstract

The Operator Control Facility (OCF) provides the terminal user
with the capability to wmonitor and alter the MPX/0S inout,
output, and execution queues, display and alter aemory, and
respond to operator messages.

3.10.2 Description

The Operator Control Facility allous terminal users to monitor
system activities. The Operator Control Facliilty user need not
enter the entire command word, but mnust enter enough to
uniquely identify the command, A space or a comma waust
separate the command word from the parameters.

The valid OCF commands aret

L~ ABORT | causes an executing job to be terminated.
EVICT removes a file from ths input or output queue.
I0LE causes execution of a task to be suspended until
0 a RUN command is received.
MLIST displays the current contents of the input,

output, execution and operator message queues.

7  MEMORY ' tists and/or alters the current contents of
memory in hexadecimal format.

PRIORITY changes the priority ot a fite in the input or
output gqueue.

RUN resumes execution of a task that was suspended by
the IDLE command.,

- WATCH displays the status of Jobs and tasks in
‘ executione.
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3.10.3 Intertfaces ﬂ:w
The format of the ABORT command ist

ABORT jobdid
nhirc jobid Is the job identitier.
The format of the EVICT command is?

EVICT jobid,aq |
where Jobid is the jJob ldentifier and aq Is the first initial
of the queue in which the file currently resides. Valid a

parameters are!

I Input queue
0 Print queue

If q Is omitted, all files with the job identifier jobid are
eitiminated from the input, and output queues.

The format of the IDLE coamand is?

IDLE Jobidy taskid

where Jobid Is the Jjob jdentifier and taskid is the task
identifier of the task within the Job that is to be idled.

The format of the LIST command |[st
LISY aq

where q is the first initial of the queue to be displayed or
As. The vallid q parameters aret

1 Input queus
¢] Output queue

The format of the MEMORY command ist

ME MORY So’OChoUiyVZ,V3qooo
MEMORY Dyl0cCnen

MEMORY ¢mqyn

MEMORY =mgn
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‘:@ where S designates memory Is to be altered by storing
viyv2sv3.eevn into memory starting at tocation tocn. The S
parameter causes all altered memory to be displayed up to a
sreen fulle The D parameter causes memory to be displayed
starting with location locn and displaying n words. The ¢a and
-m parameters cause memory to be displayed starting mith a
tocatlion relative to the previous location displayed. Locn may
be an arithmetic expression with vatues in Hexadecimal., The n
1s the number of 1locations to display, while m s the
hexidecimal nuaber to be added to the {ast starting address.
The values to be stored iInto memory viy,w2,v3e.evn nust be in
hexidecimal! but may be preceeded by a decimal repeat count,
The vatue 10%0 would result in 0 being stored in 10 successive
locations in memorye.

The format of the PRIORITY command is

PRIORITY jobid,qsp
where jJobid is the jJob identifier, q is the first Initial of
the queue in which the flie currentiy resides, and p is the
new priority to be assigned to the file.

Vatid q oaraﬁetars are?

0 ¢ Input gueue
0 Output queue

The format of the RUN command is?
RUN jJobld,taskid

where Jobid 1Is ¢the job identifier and taskid is the task
ldentltigr.

The format for the WATCH comsmand ist

WNATCH :
WATCH jJobid
HATCH jobld,taskid

where Jobld Is a Job identifjer and taskid is a task
identifier, If no jJob Jjdentitier is specified status
information is dispiayed for altl )Jobs in execution. If a job
identifier is specified but no task identifier status
information is displayed for all tasks within the Job. It a
task ldentifier 1Is speclified status information is displayed
for that task only. Once the command has been accepted as
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valid, the display will be wupdated each time the job
progresses to a nex control card untlil a new OCF command s
entered.

3.10.4 Aborts and Recovery -

Not applicable.

3.10.5 Errors
If a OCF coamand Is not recognized or the foraat is Iincorrect,
the command iIs ignored and the message INVALID COMMAND is

praduced. The command should then be corrected and
resubmitted.

3.10.6 Performance

Not applicable.

3.10.7 Installation Parameters

Not applicable.
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‘:@ 3.11t JOB SUBMISSION
3.11.1 AbStract

The terminal user must submit cataloged jobs to the system in
order to perform worke At the time of submission, disposition
of output files may be specified. Files disposed to mass
storage may be retained on the system for future use or may be
printed or othernise disposed of.

The command which submits a cataloged jJob filte to the system
deteraines whether the jJob may be placed into the system input
queue and whether the Job has an orfiginating port. The first
job control statement of the cataloged job determines whether
the job will execute as a memory resident jJob or is sublect to
roltin/rofiout,.

3.112 Description

All work to be done by the terainal wuser must begin with the
submission of a cataloged Job to the system. The cataloged Job
may be created using the ¥SAVE control card from the system
standard input device, or it may be created by a Job executing
within the system. The terminal user can create cataloged Jobs
with the text editor or other utitity programs.

Tw> commands are provided to perfora job submission from the

te~minalt the BATCH command and the J08 coammand. These

commands require iInput file ldentification and allow the
specification of standard output fite and standard :
¥ite dispositions.

I¢f an output or file is created with mass storage disposition,
a sessage Is produced giving the name by which the file may be
reftrieved. These files are not accessible through the normal
tile wmanagement Job control statements because they have
speciatl flite jdentlifications. :

The BATCH command is intended fto submit jobs which do not
interact with the terminale The Batch command atteampts to
place the Job In the named file into immediate execution. If
the Job cannot be placed 'into Immediate execution then the
fite is added to the system input queue. If the file cannot be
ptaced into the queue, a diagnostic message ls produced which
indicates the difficulity. A jJob subaitted using the BATCH
coamand does not have the originating port information.
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'

The JOB command Is intended to submit jobs which witt interact U
with the terminal. The JOB cosmand attempts to place the job :
contained in the named tite to be ptaced into immediate
exscution If the resources required by the jJob®s SCHED cards
are available. It the Job cannot be placed into immediate
exacution, or if an submission error occurs then a dlagnostic
message Is produced indicating the di fficultye A JoOob submitted
using the JOB command has the originating port information.

The tirst statement of a cataloged Job file must be one of the
fol towings *J0OB, *RJOB, *1IJ08, oOF $IRJOB. The *JOB and ¥RJOB
statements are described Iin the MPX/0S Retference Manuai - and
they define a norasal memory resident job. The *IJ0B and *IRJOB
stateaents are the non-memory resident equivalent statements.

The *1J08 and *IRJOSB Statclcnts differ from the *J0B and *RJOSB
stateaents as followss

1. Jobs beginning with *IJ0B and ¢IRJOB utitize memory pages
froe the roltin pool for execution and their initiation is
not delayed due to unavailable meamory.

2. Jobs beginning with *IJOB and *IRJOB are either placed into
immediate execution (resources avalliable) or their
subaission is rejected (resources unavailabled. These Jobs
are never placed into the systea input queue.

3. Jobs beginning with *IJ0B and *IRJOB cannot be submitted
from the system standard input device.

The J0B command is Intended to submit 2 cataloged Jjob
beginning with a *IJ0B or *IRJOB statement, and the BATCH
coamand 1Is intended to subait a cataloged job beginning with a
*J28B or *RJOB statement; however, these conventions are not
enforced, .

3.11.3 Interfaces
The formats of the BATCH and JOB commands 3aret

JBATCH fname,foyfed, fak,printdise §
1Jo8 fnnnc.to’fod,fak,orintdlspﬁﬁ@wfﬁf

wherest

fname ~ represents the name of the cataloged job file,
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‘:% fo represents the owner of the cataloged job file.
fed represents the edition of the cataloged Job file,
fax represents the access key of the cataloged job file,

printdisp represents the disposition code for standard output,

The fite disposition codes nmust be 1legal NMNPX/0S file
disposition codes. :

It the mass storage disposition (MS) is setected, the amessage

QUTPUT S xxMS
or PUNCHS: xxMS

is produced as sppropriate, where xxMS Is a unique ldentifier
of the file and may be used to subsequently access the file
with the DISPOSE coamand.

The default fields available with the BATCH and JOB commands
differ when the to field is specified. When the fo fjeid |is
specitfied the fed defaults to 801 while the fak field defaults
to the value specified In the fo field. The default filelds for
‘Em the BATCH and JOB command are as foljiowst

JIBATCH BATCH-DEFAULT,SAVEy 00,y ¢MS,SC
1J0B JOB-DEFAULT,SAVE, 00y ¢5C,SC

Examplies of the default field usage is as foltows?

1BATCH

Results iIn the file BATCH=-DEFAULT,SAVE,00, . being -
submitted with the output disposition of ;mass storage and PCH
disposition of scratche

IBATCH MYJOByseoPR

Results in the fife MYJOB,SAVE,00, , being submitted with

the ouftout disposition of the printter and disposition of
scratche

JBATCH MYJO0B,FDR

_ Resuf?s in the fitle MYJOB,FOR,01,FDR being submitted with
the output disposition of the printer and disposition of

0 CC5-1002-4A 3-35



MP-60 Interactive Terainal Subsystem External Reference Specitication

scratch, 4;}

It a Job submitted by the BATCH command Is placed iIn the
system input gqueue the folloning messages will be produced?

JOB IN INPUT QUEUE.
XXX NOT AVAILABLE.

where XXX represents the standard MPX/0S hardware type of the
unavalitable resource.

The formats of the *IJOB and *IRJOB ]Job control statements are

*1JO0B(ID= 4AC= )
*IRJOB(ID= ,AC= )

where the paraseters are the same 3s those for the standard
*J3B job control statement.

3.11.% Aborts and Recovery

Not applicabie.

3.11.5 Errors ;@

If an error is iéde entering the BATCH or JOB command the
message INVALID COMMAND is produced.

It the tile specified in a BATCH or JOB statement cannot be
successfully submitted to the system, the message JO0B NOT
INITIATED is produced followed by the appropriate message froa
the following 1ist Indicating why the submit failed.

" FILE MANAGER ERROR XXe
FILE FORMAT ERROR.
JOB STATEMENT ERROR.
SCHED STATEMENT ERRORe
INPUT QUEUE FULL.
NO TABLE SPACE AVAILABLE.
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‘x& 3.11.6 Perfoflance

Not appliicable.

3.11.7 Installiation Parameters

Not applicable.
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3.12 FILE OISPOSIVTION
3.42.1 Abstract

The DISPOSE command may be used to print or otherwise dispose
of mass storage fliese -

3.12.2 Description

The DISPOSE command allons a terminal user to route a file to
the system output queue or release a fitle which is no longer
nesded. The file being disposed may either be a catalogued
tfile or a file created by BATCH or JO8 commands whose
disposition was to mass storage. In efither case the flle
casnot be disposed 1f it is open, and once a file has been
disposed it no longer exists.

3.12.3 Interfaces
The format of the DISPOSE coamand is?
JDISPOSE dispsfid

or
JDISPOSE dispsfname, fo, fed, fak

wheret

diso represents a an MPX/0S tile disposition code.

tid | represents the identitier of the output file as
received from the BATCH or JOB command.

fnanme represents the name of the catalogued job file.o

fo represents the owner of the catalogued Job tl'e.‘

fed represents the edition ot the catalogued job file.

fak represents the access xey of the catalogued Job

tile.

For a filte to be released or routed to an output device it
maust not be open. :
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‘:’ 3.12.4% Aborts and Recovery

Not applicable.

3.12.5 Errors

Errors encountered by the execution of DISPOSE commands result
in the appropriate message from the following tists

FILE MANAGER ERROR XX.
UNKNOWN DISPOSITION.
QUEUE FULLe.

3e12.6 Perforaance

Not applicable.

3.12.7 Instatlation Parameters

Not applicabie,
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3.13 PORT STATUS AND CONTROL O
3.13.1 Abstract
The Interactive Terminat Subsystem provides the terminal user

with several commands to control port input and output and
sonitor port status.

3.13.2 Description

Each port established in the MPX/0S system has associated with
it various status and parameter information. The folloning
commands alion the user to display and modl ty this
inforasation.

The PORY command produces a display of the user®s port nuamber,
ussrname, 109 on time, teraminal class, facility, and connected
pracesses.

The ACTIVE command produces an abbreviated display of this
information for all active ports In the system.

At the time of port establishment, the terminal class and
default port setup is established as defined for that terminal
in the port setup fife,

-

The user may declare the terminal to be of 23 different
terminal class at any time by entering the CLASS coamand.

The user may display or change the port setup information by
entering the SETUP command. The port setup is used to control
the mode of data transmission to and from the terminal in
those implementations which provide variable transmission mode
selection.

The user may request a time delay between outputs by entering
the DELAY command. This 1is Intended to allow time for the
carraige return on terainais which produce a hard copye.

The PAGE command allows the user to define the terainal
display size and enables paged output. When paged output is
enabled consecutive outputs will be hal ted when the terminal
displtay is full and will continue when the user enters a
carraige return (line mode) or ETX (block model).
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_ 3.13.3 Interfaces
’ TImES 1513246

= 12/7517

The format of the PORT coammand jis?

IPORT

Entry of the PORY cosmand produces/a disptay simitar to the
fol foningt .

PORT: 6 USERNANE: JOHNSON LOG ON? 1641837346

CLASS? 7
FACILITYS ICF
PROCESSES: EDITOR *PCC

where EDITOR and PCC are connected processes. The asterisk (%)
denrotes the current process. . :

The format of the ACTIVE command is?$
JACTIVE

Entry of the ACTIVE command produces a display simlifar to the
fol lowing?

0 PT USER LOG ON FAC PROCESS
1 JONES 148332847 ICF EDITOR
5 SMITH 13323112 OCF

6 JOHNSON 14310259 DOCF PCC
where ports 1, 5, and 6 are the only active ports,
The format of the CLASS command ist |
JCLASS n
where n r;prosents one ot the folloming ITS terminal c'assés.

M33, M35, M37, or M38 TTY
COC 713-10

reserved

I8M 2741

MLO TTY

Hazel tine 2000

CDC 751-1

Tektronix 4000

HASP Protocol

200 User Terainat

ODVBNONVNLWN R

¥
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11 COC 214 S 1:)
12 COC 711-10

13 CDC 714

14  CDC 731-12, 732-12

15 CDC 734

The format of the SETUP command is?
ISETUP plyp2esspn

where plep2...pn represents a string of parameters from the
fol towing list.

HALF = half duplex 110 - 110 baud
FULL - full duplex 300 - 308 dbaud
0D0 - odd parity 600 - 600 baud
EVEN « even parity 1200 - 1200 dbaud
NONE = no parity 2400 - 2400 baud
LINE = line mode 4800 - 4800 baud
BLKX <+« block mode 9600 - 9600 baud
96 - 96 character set 19,2 - 19200 baud
-1 e B4 character set

If two or wmore parameters confiict, the fast paramseter |Is

usede If an Invalid parameter is entered the entire command is
considered Invalid and no changes are made. It no parameters if
are present, the SETUP command produces 2 disptay of the s
current port setup information similar to the folloning!

MODE?$ LINE
CHAR?S -1

BAUD: 3600
DUPLEXS FULL
PARITYS EVEN

The actual transmission mode used with 2 terainal is subject
to individual site implementations, and the setup parameters
may not be used in aill implementationse.
The format of the DELAY command ls3

JDELAY n

where n specifies the delay time in hundreths of a second and

is a vatue between 8 and 99i//:j:>

C
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I

O

The tormat of the PAGE comamand is$

JIPAGE nenm
where n is the number of lines In a page and m is the page
width in characters. The maxisums number of | ines per page is
63 and the page width wsust be between 1 and 136. Paging is
disabled by setting the number of iines per page to 0.
3.13.4 Aborts and Recovery

Not apolicable.

3.13.5 Errors

It errors are made entering these commands the message INVALID
COYMNMAND is produced.

3.13.6 Perforsance

Not applicable.
3.13.7 Installation Parameters

Port setup parameters wsust be configured to agree with the
actual site implementation.
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3.1t INTERPORY COMMUNICATIONS
3elhel AbStract

The Interactive Tersminal Subsystem allowus terminal users to

cosmunicate with other teraminal users connected to the systenm..

3.llhe2 Description

A terminal user may send messages to other ports and may ailso
recelve messages froam other portse The user can utliize the
ACT IVE command to determine which ports are active and which
user is togged on to each port. Sending wmessages to an
inactive port causes an error message to be produced.

" 3.14+3 Interfaces

¥“Ihe format of the MESSAGE command ist

IMESSAGE Otaxt of message

where n represents the number of the port the message is to be
sent to or °®ALL® it the message is to be sent to all active
terminalse. :

The format of a received message is as follonst

n text of message

whare n is the number of the port which sent the message.

3.14.% Aborts and Recovery

Not applicable.

3.14.5 Errors

An error iIn the entry of the MESSAGE command produces the
disptay INVALID COMMAND. .
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(:n 3elheb6 Perldrlance

Not applicablie,

3el4e? Installiation Parameters

Not applicable.
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3,15 JOB TERMINAL REQUEST q;|
3.15.1 Abstract

In order for communications between 2 job and a terminal to
bejins a togical connection or tinkage must be established.
between the terainal and the job. Normaliy for this linkage to
pe established action Is reaqulred by both the job and the
terminal user. The actions required by the jJob to establlish
coamunications iIs described in the tollowing paragraphs.

3.15.2 Description

The establishesent of the Jjob and terminal tinkage begins with
a terminal request by the job. The job uses the DEVICE control
card or Executive Service Request (ESR) to initaite  the
terminal request. The abitity of the job to place restrictions
upo>n the port, teralnaly, and user Is also supplied by the
DEVICE control card or ESR, Before the Job regains control of
the CPU the terainal request parameters are validated.

If the jJob requested immediate connectlon to a port, the Job

may begin communications with the tersinal. If the job did not

reguest Ilamediate connection to the port then comaunijcations

with the terminal will be delayed untit the wuser tinks with q:b
this request.

3.15.3 Interfaces

For Requesting a terminal the format of the DEVICE control

ca~d js?
wJ
*DEVICE(1u=TERM, IC P=port,VALO=mask,VALi=mask,
C zmaske UN=usernane)
wheres P- AN7

ftu is the togical unite.

1C is the immediate connection flag. ,
LP=port,—port s the logical port-number. This parameter
may not be supplied if the PP=port parameter is supplied.
It the port string 1s an asterisk then the subaitting
togical port [s used.
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‘Cﬁ PP=port, port [s the physical port nuaber, and this
parameter string ®say not be supplied with the (LP=port
paraseter, '

VALO=masks, the mask s a hexidecimal string where the
tinkage 1Is restricted to ports and user which satisfy the

foliowing equationt m¢=£= CANPT L
w «AND. valld?tsion mask = 0 W? VAT ond

VALi=masky, the mask jis a hexidecimal string where the
tinkage is restricted to ports and user which satisfy the

foliowing equationt o » | n
\/ ? ° ()Qiaz‘ Wﬁﬁﬁjﬂ'==£;=='ﬁﬂgﬁﬁﬁ %ﬂhﬂEL
«AND. oNOT. validation mask = 0 THIS VALLOATIoN

CLASS=masky, the mask is a hexidecimal string where the
tinkage is restricted to terainals which satisfy the
foliowing equations

oNOT. mask .AND, 2%%*terminal class = 0

UN=username, if supplied the {(inkage to the terminal will

be restricted to the speciifed username, To specity a group

of usernames |jquestion wmar are substituted for characters
0 which need noT @ o : ’ ~

A request for a terminal using ®the DEVICE ESR has the
fol lowing format?

11 2 2 3
0 ‘ 78 ‘ 5 6 3 & 1
Soocanveavscss lacoveoncsnenbeocoscscaconon fleoonsosovwacned
Reg n l ' Address of Device Assignment Area !
0-’.--.----- foaccscnvcecsfroccvcncopvefocscncccnns
Reg n*t ¢ - o 7 1oglical ‘unit ’ t
fovovoncsncn joncvcnensvsfocnvcncncsnfecnarsscoasad
Reg n+2 | ' - Hardware Type 13 !
tomcmcccccccfoccccncecnciecarccnsanateaccannacant
Reg n+3 1 : . not used H |

frccccncccsnjoacocscncsc oo nsnes jeaccscsvane=d
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The format of the Device Assignment Area is as followst O
11 2 2 3
8 7 8 56 3 & 1
C---_.--co.---0----------.0--.-o-----o‘--—-—o-----‘
adiress ' L
fomoae Linkage Name cccacet
.address+1 1 A . o ' L]

---------a«.’---‘.------ f—----------’--o.----- -wd

+

addresss?2 i ! ! Port t
cocovconae fjomcad asanse fooccnvessaass covcecsccowd

adiress¢ { o Vatidation Mask 0 $
$ocavsccacan= foocvcccvcecs 'v-.,o..q----o{-“------ -—=g

t - Nalidation Mask 1 H

fooe cossccns focace ceoceerfocscevenss o focavocvacw=l

tomcccces User Name B 4
ddress*bt ¢ ‘ : . ' L
jeoneonccceces joacssanncas fooscvnacane= pooncccccccn
addresss7 1 : Terminal Class Mask t
jonccnccscss jooscsanscass foronevovscwsfocanncnss L2 X 3
—)
uv

3.15.4% Aborts and Recovery

The jJob is aborted if the device a
protected page of memory or the
assigned.

ignment area Is in a fully
togicat wunit Is already q:m

3.159% Errors

Not applicable.

cEFH

3.15.6 Perforasance &éﬁﬂ ?W?‘} W W Ma

Not applicable.

3.15.7 Installation Parameters

Not applicable.

@\&
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‘:ﬁ 3.16 USER/ZJOB GCONNECTION
3.156.1 Abstract

The terminal user may communicate with a process only after
thes Job has requested a terminat. If the Job did not request
Imnedlate connection to a port, then the user must use the
LINK or KEEP command in conjunction with the linkage name to
estabiish the process/terminal connectlion.

3.16.2 Description

The terminal wuser may have more than one processes connected
to hlis port. One of <these processes may be the current
pracess, and it alone may communicate with the terminat. The
LINK and KEEP coamands are used to sanipulate the connected
pracesses,

The Link and KEEP command differ only In how the current
pracess is handled. The LINK command disconnects the current
pracess from the terainal, allowing no further communications
between the tersinal and that process to occur. The KEEP
cosmand, on the other hand, saves the connection to the
current process for later terminal and process comsmunications.

‘E’ Both the KEEP and LINK commands result in the specified
tinkage name process to become the current process, provided
the specified process was a connected process or had been a
pracess waiting for connectlion. It no process with the
specified linkage name is available for connection or there is
a validation confitict, then a diagnostic message iSs produced
at the terminal.

A Job may only bdecome the current process of a port through
one of the following sequences of events!

i« The *DEVICE contro! statesent is encountered with lmmediate
connection requested.

2¢ The job éeuucsts immediate connection to a port through the
DEVICE ESR.

3. The Job requests connection to a port with the *DEVICE
control statement or the DEVICE ESRy without requesting
immediate connection, and the teraminal wuser requests

-connection to the Job using the LINK or KEEP coamand.
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As previously described, the terainal user may disconnect tronm ‘;’
a srocess by using the LINK commsand to connect to another
pracess. :

&

The *CLOSE )Job control statement causes the specified fogical
units to be untinked from the port. If no togical units remain
tinked, the job disconnects jftself froa the porte

3.16.3 Intertaces

The formats of the LINK and KEEP commands 3are!

JILINK PROCESSX
1KEEP PROCESSX

where PROCESSX represents the name of the process to which

connection is desireds The process name of a job Is the job id

specified in the Job*s *JOB statement,

Suzcessful connection is Indicated by a message of the form?
PROCESSXe

An unsuccessful connection attempt results in a message of the
formt

NO PROCESSX.
The format of the ¥*CLOSE Job control statement is?
*CLOSE(lusluyeesesy lu)
where (u represents a logical unit number which is to be
disconnected froa the port.
3.16.4 Aborts and Recovery

Normal or abnormal Jjob termination results in all logical
units to be disconnected from the port.

Port recovery may only be perforaed on 2a port which had a
connected processe.
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O} 3.16.5 Errors

It the LINK and KEEP statements cannot be decioheredy, the
message INVALIO COMMAND is produced.

If the desired process cannot be connected by the LINK or KEEP
statements, fthe message NO PROCESSX. 1s produced where
PRICESSX represents the requested process name, This results
in the port having no current process.

3.16.6 Parformance

Not applicabile.

3.16.7 Installiation Parameters

Not applicable.
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3.17 TASK/TERMINAL COMMUNICATIONS | O
3.17.1 Abstract

After the teraminal and jJob linkage has been established, a
task w®may communicate with the tferminal by using the MPX/O0S -
Input/Output Subsystes. The valid #¥PX/0S 1I/0 ESRs for a
terminal are described in the toliwoing paragraphse.

3.17.2 Description
Busy Status Executlive Service Request (BSY)

The BSY ESR returns the pusy/not busy status of the
specified logical unit. The status Is not a function of a
particular I/70 request but rather of the logical wunit
itselif. The requesting task is scheduled after the request
is completed.

Unit Status Executive Service Request (UST)

The UST ESR returns the status of the requesting task®s

tast I/0 request on the specified fogical unite. It the 170 )

is still pending, the requesting task is oplaced in 170 G
wait untitl the I/0 is completed. L

Mul tiple Unit Status Executive Service Request (MUST)

The MUST ESR atlows the requesting task to be placed in a
walt state pending the occurance of the specified
event(s). The requesting task supplies 3 128 bit mask
whers bits 1-63 correspond with the end of operation on
toglicat units 1-63 respectively. The other bit (0, 64-127)
correspond to the user defined events (DEFEVNTQ ESR).

Unit Hardware Type Executive Service Request (UTYP)

The UTYP ESR returns the hardware type of the soocifiedl
fogicatl wunit. -44——4he——hasd*aﬁe——+yac~—+s-a—d+sh—-%¥#e1

The requesting task ls scheduled for executlon after the
request is completed.

-~

,Lj'114l5 ‘1f($<3 — :E?Y' ¢
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“:’ (§iﬂﬂdﬂ#¢~—11lls__SH£h—3S—S&3h43Fd—4ﬂ9U*r——OH*BH¥v——%Ad—‘=4-——
Tdisk—TITe  not_the cardreader,—or—tne—printery— -

Status Logical Unlt Executive Service Request (STATUS)

~The STATUS ESR is called by a task to Issue a status
command to a specified 1logical unite It the device |is
busys the request Is queued and the task Is put into I/0
waite It the device 1Is not busy, the current status is
regquasted froa the device and the task is put into I/0
walt and not scheduted for execution untitl the operation
is complete.

Read Record froa Logical Unit Executive Service Request
CREADLWY) ,

The READLU ESR initiates a data transfer from a specified
logical unit to a buffer residing in the requesting task®s
memory, The requesting task is scheduled for execution
after the request is Initiated, and must issue a BSY, UST,
or MUST ESR to determine when the request is completed.

‘m’ Write Record to Logical Unjit Executive Service Request
. CHRITLU)

The HWRITLU ESR initiates a data ftransfer to a specified
fogical unit from a bulfer residing in the requesting
task*s WMEWMOrYe The requesting task ls scheduled for
execution after the request is initisted, and must issue 3
8SYs UST, or MUST ESR to determine when the operation is
completed.

Clear @ Logical Unit Executive Service Request (CLEAR)

The CLEAR ESR Is called by a task to clear out the current
170 operation for a specified device. The command or data
transfer is terminated at the point of recelpt of the
clear command. The task is put into 170 wait and not
scheduled for execution until an end-of-operation
interrupt Is racevied. If the device is not busy, the
clear request results In no action and the task is
scheduled for immediate execution.
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Select Operating Modes Executive Service Request (SELECT)

The SELECT ESR Is used to set the operating mode for a
fogical unit, For terminals the SELECT ESR may be used to!

1. Request 96 or 64 ASCII character set on Input.
2. Request line or block mode on input.
3. Request disabling of proapts.

e Define prospt stringe.

Unsolicited Interruot Request Executive Service Request (UINT)
The UINT ESR allows the requesting task to be noflticd
when an unsoliclted iInterrupt occurs on a floglical unit.
The unsolicited interrupt could be used to signal. the
occurance of a mal-function,

3.17.3 Interfaces

The BUSY ESR format for a terminal is as folflows?3

11 22 3

0 78 5 6 3 & 1
f-----.-----{---..------’----------0 jocccccacaasd

Reg n L Ly -4
frocancrnsscon jecrcenenveccconaasansa oofovsvevcecncve$

Reg nei | , NOT USED ‘ L
docsavescncas josssnncassce fovscasassccns jeosacacsns oed

Reg n*2 1 "~ NOT USED -4
o onscoaneece fecccncsscssnfosvovacne o joccenvcecaned

Reg n¢3 ¢ . .. _NOT USED ‘ -4

fooccons .---f-‘-o.--o-.-’.-onoccpcﬁc’- ococceseoded

LY Logical unit for which busy status is requested,

An example of a calling sequence is as follows?

EXT BSY Externally detined syabol
LDILRO 18 Logical unit number

MON,s RO BSY Monitor request
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ﬁx:p The parameters returned in PARM are as follous?

11 2 2 3

0 7 8 56 3 6 1
Sovnvesccnss dvsveosccccscosvsmsocen colooconssceascesd

PARN ! BUSY FLAG 1

josecccanccvns jssvaceneven oo cones s we poosccoccecw=}

Zero, unit not busy.
Non=zeros, unit busy.

Busy Flag

The UST ESR format for a teraminal s as follons?

11 22 3
0 78 _ 56 3 & 1
*-----.--“-{-ﬁ-.-o---...0---o-------’---.-------1-
Reg n ! ; Ly -3
Soae e wmam § e coascsaprsccsacscen feseesesacas$
Reg n*1 t - ‘ o NOT USED -1
f-.------o--}----—---_-.}-----------Q-----—-----.-
Reg ns+2 | © NOY USED i
fovecsnccsne jecocsnnacssslorssssssankfcecececanest
Reg n*+3 | o .. NOT USED {
f--------.-o{-‘-”-—-‘bo{-o._.------o--{-u---o-q--‘»
Ly Logical unit for which status is to be returned.

An exanmple of a calling sequence is as follons?

EXT usT Externally defined symbol
LDILRO 10 Logical unit number
MON, RO usT Monitor request
The parameters returned in PARM are as follows?
-1 1 22 3
8 T 8 5 6 - 3 & 1
done coscecsslecoccsvcneseincossonvsesevabssvesssscest
PARN | T - US : -4
focccsccssns fjevcccsscsanssosfovsansran s frococconceasd
PARM+1 LT ES 1

‘»-----------’---“------f----------- fosoccanvceanee

uUs Normal unlt status
bit 21

22

23

24

25

19 it BREAK detec ted.
1t terminal connection lost.

nHunw
-
-
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ES

Reg n
Reg 'ne¢i

Reg n¢2

26 = 0.
27 = 0.
28 = 0.
29 = 0.
30 = 0.
31 = 0.

Expanded status
Number of bytes transfered.

The MUST ESR format for a terminal is as follows! -n
11 e 2 3
0 7 8 : 5 6 3 b $ 8
r Yy L T 1 2 Stvoccosvoconboscvsscoonan P e Y 2L L T ¥ 2
] Mask bits (0-31) !
ey ry 1L 1 14 Socsccovsvavssboccaseass coofocnacceae awd
L Mask bits (32-63}) . |
‘-‘0---¢.---6---..---0--‘-----,---—- vocccecevesd
L . . Mask bits (64-95) !
boavncesveves yospuprpe Y 2 T Y X T L L T 1 L o Ll g ‘-----‘----O‘
t Mask bits (96-127) !

Reg n¢3

Soccossevence Svoncscesvoslovsacvsancssss Sosvocvcacvcanmesd

The paraseters returned in PARM are as follows?

PARM

PARMe1
PARMe2
PARM*3
PARM+&

PARMNe5

us
ES

The Event

11 22 3

0 7 8 "5 6 3 & 1
fococonscconsfjoroconensenc= o= cecscesoedocscacecaned
t _ o -us !
focosnssconw fooccsccsswn foscccsnas esjocosssenccnel
! - ES . ‘ i
foconccanconms doovcnmccnonocsnsnscanan s e L T LY LR g
L ER "~ Event pbits (0-31) i
fovssccscecs o ovccrncosafoscnacacs s feoonceacacasd
t ., Event bits (32-63) !
frccacaveonas fonaas as acospecccccnvsas fescsanans aeaeed
I Event bits (64-95) S -
foovoocsovnas oo cvsave fjocanaasacs as foccovenceand
B | Event bits (96-127) !

Unit status as descrlbed tor the UST ESR.

Expanded status as described for the UST ESR.

bits (0-127) are set to a one ftor each event uhlch‘ N

has occurrede.
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‘Zﬁ An example of a calling sequence is as folloms?

EXT NUST Externally defined symbol
LOD,RO MASK1 Event Mask Bits
LOO,R2 MASK3 Event Mask Bits
NON,RO MUST Monitor Request

The UTYP ESR tormat for a terminal Is as follions?

11 22 3

0 78 56 : 34 1

' oo nocvnonoson jsavacvconevssfocovoevencos foosacensenad
Reg n t ' - Ly 1
focncvovsocon joaccesvnscns focscosnnvace jeoscsvenscaved

Reg n+i NOT USED !
fooncocnanoce fjoonavonacsoinosvoannnsv fooncconascned

Reg ne2 § T T NOT USED , : -3
Sovoconcscan Q;”_.-------’ coeoceccoes o fjeocvceanveoccond

Reg n+3 1 . _. .. . NOT USED !

dovoccsvssvafpoocovosconsfoncccrnvrodon oo ocanl

LU Logical unit for which hardware type |[Ss requested.

An example of a calling sequence [Is as foliows?

‘EW EXT uTtVYeP Externally defined symbol
LDI,RD 10 Ltogical unit number
MON.RD utve Moni tor request

The parameters returned in PARM are as follomws?

11 22 3

8 7 8 56 3 b 1

booseoe - ry - & soecssesdocccsscvsaned
dovsvsvavcosvs fevsscsvossssanfjeoscsssvccnsas feevesenevsand

PARM+1 ¢ ' .. not used : i
doosconsvocsn jocangodnoncsssfovconcvnacnte fecnnesvanss
PARMe2 not used ' A
‘--.----.---'.--...,-q-.q’-.---------ﬁc--------..-{‘
PARM+3 1 L . not used i
$roovsncsrcovs jecsvovcovcavnsrsfonvenvovnese e ccaneow$
PARMs, ... Flags o t
$ovosoavnvon jonsnnsvsovnanjoccncncnvenfoccscnvonssd
HT~ Hardware type

= 14, terminal
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Flags Bit 8 = 0.
8it 1 = G.
glt 2 = 0.
B8it 3 = 0.
Bit & = 1, it terminal is a receive-only terainal.
Bit S = 1.
Bit &6 = 1, if terminal is an interactive terainal.
Bit 7 = 1, it terminal is a remote batch terainal,

The STATUS ESR format for a teralnal ls as fotiowuss

11 22 3

0 78 56 3 & 1
}---.-----.-‘f---“-o----Q---o--—----{-“----—-—-Q

Reg n t Ly !
’-.-----.c--*---n---o--’.------.---Q-------.-—-Q

Reg et 1  NOT USED 1
{--.----..--f------o----‘-----------}-“-0-0----Q

Reg ne2 I ~ NOTY USED !
Q-----------}-o-q.----o-{o----------Q------caoﬁoaQ-

Reg n+3 ¢ NOT USED !

oo cnn $occcsvrsvoasocssssvsanss foccosowenan=y

Ly togical unit

An cxaablc ot a call ing sequence is as foltowst

EXT STATUS Externally defined syabol
LDI,RO 10 Logical unit number
MON, RO STATUS Moni tor request
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(:% The parasseters returned in PARM are as follous!?

11 22 3

0 78 56 3 & 1
doavessscsscosfoann ooscccss feocanccnsssasfoncancoanmw$

PARN ¢ us '
$oonsnscecncs jooocscosscssafjosscsscsconcsns focacoss e o= g

PARM ¢1 1 ES :
joccnnccvcass fooncncnsasnfoccscnassen foossvnsvconss

PARM +2 | TERMINAL CLASS L] PP ! LP $
focccococcccjrocnccrncnefoccccnrecnn jenccncscnes}

PARM ¢3 1
tomcmccas USERNANE cmmmmeeet

PARM && 1 . {
. }?.- coconescefoconscvconersfoacosvntsons fvavcanenaa LR 3

PARMN ¢S5 | i
2 2 L 2 L 2 g occoveocanes§

PARM 46 § : : VALIDATION !
$osscovancs ooswessees

PARM &7 : MASK : L]
focscomonane oscecsecece=d

PARM +8 1 ' o i

fovovoenvavos jrcccsavswsssfoessconanes re Yy r Y Yy L LX s

us Normal unit status as described for UST ESR.
‘CD ES Expanded status, as described for UST ESR.

PP Physical port number,

Le Logical port nusber.
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The READLU ESR format for 3 terminal is as follows? ‘L’
11 22 3
0 .7 8 5 6 3 & 1
éooocovrcascns focccvcoccncsf(oocavacsssss fooccsanacc=}
Reg n I : _ADORESS i
$oroovscccconfjoscan ceosescsjoccossnosns 0------\---¢- L 3
Reg n*1 1§ : o LENGTH : ‘ !
¢eccccccccon fecccnsssssntcecccccncen fesccconccan}
Reg n+2 1 MOOE i
jooovccvsccs ’---.--o-‘--{-.----o----}----c------*
Reg n+3 I ' Ly i

foevcovcossnncn josacans eceose jeoccccccsewn foncecan e --d

ADDRESS The address of the first element (word or byte) of
the buffer is determined by the MODE parameter.

LENGTH The number of words (bytes) to be transfered. LENGTH
values wmay be from 8 to &096 words {0 to 16,384
bytes)s A value of zero (0) is treated as the
maxisum LENGTH value of 4096 words (16,384 bytes).

MODE The data Transaission Mode (foénafi codet
0 ASCII record, word format )
16 ASCII record, byte format O
32 Binary record, word forsat +
LU Logical unit to be read.

An example of the calling sequence is as followust

EXT READLU Externally defined symbol
LDCA,RD BUFA Byte address of bufter
LDI,RL &8 Nuaber of bytes

LOILR2 16 ASCII records in byte format
LDI,R3 15 Logical unit numbdber

MON, RO READLU Monitor request

-
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(:»' Ths MRITLU ESR format for a terminal Is as follows?

11 2 2 3

0 T8 5 6 3 4 1

rvrxx 2 Y L1 X 3 bomccssvscoctoncovvoveeowfoccones coeed

Reg n ! ' ADDRESS L
froccscscvssee fgococaan cossjeccovcevssvoeftoconnacaneet

Reg ns1 LENGTH i
i jovecosvccnces josascssma coassfjeocovevcosss fccsssncvcss
Reg ns2 1 MODE !
foscvsccnssancs foevenne cneonfonscocncs vs jovecces coowd

Reg n+3 1 ; Ly L

$ovosscosscscon foocsaans oneajecconvenses fjoocanvncanna=h

ADDRESS The address of the first etlement (word or byte) of
the buffer is determined by the MODE parameter.

LENGTH The nuaber of words (bytes) to be transfered. LENGTH
values w@ay be from 0 to 40896 words (0 to 16,384
bytes)e A value of zero {(0) is treated as the
maximum LENGTH value of 4096 words (16,384 bytes).
MODE The data Transmission Mode (format) code?
0 ASCII record, word format
16 ASCII record, byte format
0 32 Binary record, word format
LU Logicatl unit to be read.

An example of the calliing sequence |[s as follows?

EXT WRITLU Externally defined symbol
LDOCA,RD BUFA Byte address ot buffer
LDI,R1 &8 Number of bytes

LOI,R2 16 ASCII records in byte format
LDILR3 15 Loglical unit number

MON,RO WHRITLUY Monitor request
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The CLEAR ESR format for a terminal is as follous? q:'
11 22 3
0 7 8 56 3 & 1
Soocccscecoedooccosvovanedeoeovsoeconss codomveccosscad
Reg n U LY !
foosccevecos procassnveanfeccecasscws foonsagcsanand
Reg n*+1 1 . NOT USED !
jroencesvocon joovcccccsncanjovacsvasves fosesess oncae$
Reg ne¢2 1 o - NOT USED !
$omrcovosvcocos joovvesnsvconfonnncacssas poovocconsewed
Reg n+3 1 NOT USED i

focccsnccovnn joasonow ceoecefvocooscocomn focococccosc=P

LU Logical unit

An exampie of a calling sequence s as followus?

EXT CLEAR Externally defined symbol
LOILRO 20 Logical unit number
MON, RO CLEAR Moni tor request

The paraseters returned in PARM are as follows?

‘ 11 2 2 3
0 78 56 36 1

Sovescveconsosbocovevcovnavesfocsonsosoanas oo cnaed @

PARM ! i1Ct ‘ !

focsncvsscce joosnnccsstsanfnecctascce s s fomocsvcacces

c Clear status, if set an operation in progress was
cleared, otherwise the device was not busye.
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‘:} YThe SELECT ESR format for a terainal is as follows?

11 22 3
0 -7 8 56 36 1
Soocanecosecowelecccacncscvalvovsscccsvva fecnssosnscand
Reg n i N !
focvovscvcos josscccevecefeosscssassws tovovocaveaa
Reg n¢1 ¢ , . MODE ' i
N foowssvconcos jevcecevncvvnsfocenanceses foovsonncce=
Reg n+2 | NOT USED t
$ovvonssnceonfecovcvcccscnjononcomsss fommonscanase$
Reg n+3 1| NOT USED $
fecnacannnes jecccscwrocssa(sssnnsssces foassssanane +
Ly Logical unit
MODE bit 31 set3 64 ASCII character set requested.

clear$ 96 ASCII character set requested.
30 set} Block mode requested on Input.
clear} Line mode requested on input.
29 set; Disable promnoting.
28 set$ next WRITLU defines prompt string.

An example of a calling sequence is as follows?

EXT SELECT Externally defined symbol
LDI,RO 12 Logical unit number

0 LOI,RY 1 Select mode
MONsRO SELECT Monitor request

Tha UINT ESR format for a terminal Is as follows?

11 22 3

0 : 78 5 6 3 & 1
fecrcccccacs jfcancorersccfenccsccscnn femcconcceant

Regn ¢ . oo tU | - !
- emeecvesssceejeccesaccsne jonencseneawe frencnasanaed

Reg n&i not used ' 1
) ’-------‘---{--—”------}-----------'---------o—{
Reg n+2 1 ‘ not used ' t
) "”------,.--’--------'--’-‘----------’-“----‘---’-
Reg ne3 | ) not used !
{-----------0---“---—--0--‘¢--—----{-.--------00
Ly Logical Unit assigned to the monitored device.
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An example of the calling sequence is as foliows? ‘3’
EXT UINT Externally defined syabol
LOILRO 15 Logical unit number

MON,RO UINT Monitor request

3.17.4 Aborts and Recovery

Errors made In an ESR may cause the job to be aborted, refer
to the MPX70S Reference Manual.

3.176¢5 Errors
Errors made in an ESR are detected by the MPX/0S, refer to the

MPX/70S Reference Nanual.

3.17.6 Performance

Not applicable.

3.17.7 Installiation Parameters

Not applicable. a:D
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(2@ 3.18 INTERACTIVE JOB PROCESSING
' 3418+.1 Abstract

Interactive Job processing atlows the terminal user to enter
job control statements from the terminal for imsmedjate
exscution and to receive Job standard output at the terminal.

3.18.2 Description

Interactive Job processing provides for the entry of Job
control statements and the dispiay of Job standard output at
the terainal. Whenever the standard input (logical unit 63) of
the Job Qs connected to the terminal, Job control statements
are read from the terminal3 and whenever standard output
(toglcal unit 62) of the Job Is connected to the terainatl, jJob
standard output is routed to the terminal. The connections of
standard input and standard output fto the terminal are
independent.,

Coanection of standard input to the terminal alilows the
te~minat user to directiy enter jJob control statements to the
Job Manager. Each statement is executed I[amediately affer
entry, and the appearance of the Job Manager proapt at the

0 terminal indicates completion of the previous statement and
the user may enter the next Job control statement. The
fol fouing Job control statements may not be entered from the
te~rminal and wmust be read from the cataloged jJob file before
the standard input Is connected to the terminalt #%J08, *RJOB,
*1J08, *IRJOB, and ®*SCHEDe All other Job control statements
may be entered from the teraminal in the interactive mode. The
statement *CLOSE(H3) causes job control statement input to be
reconnected %o the original input fifte, where the next
statement to be read is the statement immediately foliowing
the ©®DEVICE statement which connected the job standard input
to the terainal.

Coanection of standard output to the terminal allows the
te~minal user to directliy view Job standard output. While this
coanection existss, no information (s written on the Job
standard output fite. All standard output from the jJob is
displayed at the terminal with the following exceptionst
1. Job control statements asre not output to the terainal.

2. Load maps are not output to the terminat.

0 CCS=-1002-A 3=-65



MP-60 Interactive Termjinal Subsystea External Reference Specltication

The statement *CLOSE(62) causes Job standard output +to be 0
reconnected to the original output file.o ‘

In the event of jJob termination, either normal or abnormal,
att job iogical units connected to the terminal are
automatically disconnected and the jJob terninates as 1If no.
terminal had been connected. If the job standard output is
connected to a terminat at the time of an abnormal job
termination, an abort message (s output to the terminal before
the disconnection is perforaed.

3.18.3 Interfaces

At  NPX/70S Job control statements may be entered from the
terminal with the follonwing exceptions?

$3508 .
*RJOB
*1J08
*IRJOB
*SCHED

Thase statements must come from the cataloged job tile.
The Job Manager prompt appears as ' 1:D
*?

1

and the user entry overwrites the prompt when the job control
statement Is sentered.,

The Job abort message output to the terminal appears as

JOB ABORTED ABORT TYPE = XX ABORV CODE = XX TASK = XXXX

3.18.% Aborts and Recovery

In the event of a job abort, an abort message is output to the
te~minal and all logical wunits are disconnected from the

terainal. Any resulting abort dumps are placed Into the Job
standard output file.

Port recovery may be performed on ports which are connected to
a jobe. : :
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‘:ﬁ 31845 Errors

Errors are detected by the Job Manager, refer to the MPX/0S
Referer:ce Manual,

3.18.6 Perforsance
Interactive job processing affects system performance to the

extent that the Job requires system resources.,

3.18.7 Instatlation Parameters

Not avpptlcable,
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s

3.19 PORT DISESTABLISHMENT O
3.19.1 Abstract

Port disestablishaent is the disconnection of a terminal from
the Interactive Teraminal Subsystem. This disconnection may .
oczur due to an explicit user command, failure to pass the
val idation check, or because of communications problems
between the terminal and the system. ‘

3.19.2 Description

A logical port can be disestablished in three wayst by entry
of the QUIT command, by enfry error durring the valldation
checke or by loss of communications with the systen.

At any time during the terainal session, the user may enter
the QUIT command to terainate the session and disconnect the
te~minal from the Interactive Terminal Subsystem. A logoff
message is output to the terainal to indicate the terainal
disconnection. After this coamand is entered, any jJobs in the
systea which attempt to communicate with this port are
notified that the port has becone disconnected.

Coatinued entry " errors during the validation check has the ~
sane results as entering the QUIT command. ﬂ;ﬂ

Loss of communication with the systenm results in either of two
actionst iIf the port was not in communication with any Jobs in
the system, the effect Is the same as entering the quit
coamand., However, if the port was in communications with one
or more Jobs (In the system, the port 1s placed in 3
recoverabls conditions All port/job Ilinkage information |is
retained and any outstanding and subsequent input/output
reguests are saved for future recovery of the port. The
recovery information 1ls retained within the system for a
predefine period of times When this retention perjiod has
elapsed, if the port has not been recovered, all processes
trying to cosunicate with the port are notified that the port
has become disconnected. Detection of a comaunications;lose is
desendent upon specific site terainal input/output
imo>lementation. :
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(:5 3.19.3 Interfaces
The format of the QUIT cosmand is3
JQUIY
Hhenever the terminal Is diconnected from the system, the
fol towing message containing the current time of day and total
coanect tise ls produced?
LOGOFF AT 4§332:53
CONNECT TIME 98,803 SECONDS.
3.19.% Aborts and Recovery
If the port is connected to a jJob when communications are lost
between the terminal and the system, then the port wiiil be
placed in a recoverable condition. The Port Recovery feature
describes the method of recovering the port. This feature does
not participate in aborts.
3:19.9 Zrrors
‘CU If the QUIT command Is entered incorrectly, the message
INVALID COMMAND 1Is displavyed.

3.19.6 Performance

Not appllicable,

3.19.7 Installation Parameters

The port recovery tlne4out is an instatlation paraameter,
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3.20 PORT RECOVERY ' 0
3.20.1 Abstract

The terminal wuser may recover a previously interrupted
terminal session.

3.20.2 Description

Atter establishing the terminal as a logical port within the
Interactive Terminal Subsystea, the user may enter the RECOVER
cosmand to attempt recovery of a opreviously interrupted
terminal session. The wuser aust not have any connected
processes when the recovery Is atfeapted and the user®s
username aust match the username of the port to be recovered.
The user can recover an interrupted terainal session froa any
terminal, - therefore the user waust specify the nuaber of the
togical port to be recoveraed.

Recovery is limited to ports which were in comamunicatlions with
jods In the MPX/0S system at the time of communications toss,
ani the port recovery must be initiated within a tinlted time
interval (see Port Disestablishment).
“»\
3.20.3 Intertaces @;W
The tormat of the RECOVER coamand is3
JRECOVER n
whare n represents fhé number of the port to be recovered.

A typical port recovery scenario proceeds as folloust

Recovery Commands JRECOVER 2
Responses RECOVERY GCOMPLETE.

At this polint, the user has regained control of the
interrupted terminal session. However, since recovery of a
terminal session may be made from any terminal, the baud rate,
paritys and dupiex are not recoverable. Input mode and
character setf are recovered.
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‘2} 3.20.4% Aborts and Recovery
The oport recovery feature oprovides the only means of
recovering an interrupted terminal session. In the event of a
system abort, all terminal sessions are lost and cannot be
rezovered,
3.20.% Errors

It the RECOVER coamand 1s entered incorrectliy, the
INFALIO COMMAND message 1s produced.

It the port can not be recovered the message RECOVERY NOT
POSSIBLE Is produced. This may be caused by incorrect entry ot
the port number, by atteapted recovery with a different
ussrnase, or bscause the port |is not in a recoverable
condition.

3.20.6 Performance

Not applicable.

‘ED 3.20.7 Instatiation Parameters ’
The recovery time out value is an Instaltation parameter,
changable by recreating the systeam resident,
3.21 TERMINAL USER ASSISTANCE
3:21 .1 Abstract
The tersinal user may get on;!lno assistance In the use of ITS
features.
3.21.2 Description
The MELP command allows users to get immediate assistance from
ths Interactive Termsinal Subsystem on using ITS commands and

features. The HELP command displays comsands their parameters
and options and a description of what the coamand does.
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3.21.3 Interfaces
The tormat of the HELP coamand st

JHELP cmd
where cad represents the command the user wants information
one If no command Is specified a list of all ITS commands with
a sreit description about each is displayed.

3.21.% Aborts and Recovery

Not applicabie.

3.21.5 Errors

It the command specified Is not a valld ITS command the
message NO SUCH COMMAND is produced.

It the halp command is not recognizable the message INVALID
COMMAND [s produced.

L.}
3.21¢6 Perforaances

Not applicable.

3.21.7 Instaitation Paraaeters

Not apptlicable.
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['o

he0 PRODUCT-LEVEL DESCRIPTION

tel PUBLICATIONS AFFECTED

14306500 MP-60 Computer System Family Reference Manual
18817300  MP-60 Computer System MPX/0S Reference Manual
10992100 MP-50 Computer System MPX/0S Operator®s Guide
11110000 MP-60 Computer System Instatlation Handbook

14291700 MP-60 Coaputer Systeam Program Command Console
Reference Manual

MP-60 Computer System Text Editor Reference Manual

he2 EQUIPMENT CONFIGURATION

Equipment contigurations for the HMHPX/0S system wlth the
Interactive Terminal Subsystea are as follows?

MINIMUM TARGET MAXIMUM
Nuaber of CPUs 1 1 8
Program states 6 6 48
Memory (32-bit words) 98,304 131,072 4,194,304
Card reader 1 1 1
Llne'prinfcr 1 . | 2
Disp!tay ;onsole 1 1 1
Interactive terainals 8 48 256
Mass storage (megabytes) 10 400 1500
Magnetic tapes 0 4 8
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4.3 INTERFACES TO OTHER SOFTWARE PRODUCTS O

The amount of memory memory avaifable for user job allocation
is divided 1Into two pools during system initiat ization. The
roltin pootl is used for the Initiation and execution of jobs
beginning with the job control statements *IJ08 and *IRJOB.
The remaining memory pootl ls available to the system for
normal usage.

il

Rolttin/Rotlout fite space is altocated during systea
initiatization. This flile space receives the pages of rolted
out Jobs at a 1 page per biock usage rate.

Jods may be rolled out when they are waiting for the receipt
of buffered messages. They are rolled in upon the receipt ot a
message or upon systea operator tersination.

Whenever a Job IS executing, its full amount of scheduled
mesory is avaitabtle for expansion. Oniy those pages actually
in use are rollied out. The pages of a Job are rolled out as
roltin requirements demand additional spacet the systenm
attempts to maintain enough free space to rollin the average
sized )Jobe.

In the event that a task sends a message to a Job which is in
a rofiout state, the system processes the message it fthe ﬁwn
recipient buffer pages are resident, otherwise the sending

task is ptaced In a rollin wait state untit the reclplent has

bean returned to memorye.

The Task Control Table contfains the rollout tite location of
eaczh page which is not aemory resident.

heb RESTRICTIONS AND LIMITATIONS

Detection of a communications toss with a terainal and control
of transaission formats between the terainal and the system
are dependent upon specitic site implementation. Therefore,
the port recovery and port setup tunctions may not be
avaitable in all implementationse.

Live editing, prompting, and teralnal display formats have
besn chosen to be compatibie with wmost terminal hardware
types. Currentiy available Control Data fterminal types 751,
752, and 756 are among the compatible terminals.

. -
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‘:ﬁ The Introduction of iInteractive oprocessing to any system
greatly (increases mass storage requiresents as wusers place
information Into wmass storage ¢fifes which was previously
maintained In card, tisting, and magnetic tape media.

The execution of {engthy compute bound tasks should be
restricted to the normal batch environment. Execution of these
tasks iIn roltin pool memory will significantly degrade the
systea perforsance observed by terainal users.

heH RELIABILITY, AVAILABILITY AND MAINTAINABILITY REQUIREMENTS
Upon iInstaltation, the Interactive Terminal Subsystem becomes
an integrat part of the MPX/0S system, and therefore meets the

rel jabitity, avaitability, and maintainabiiity requirements of
ths MPX/0S systena.
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‘:h 5.0 GLOSSARY

Abort The preaature tersmination of a8 process
whenever an irrecoverable sjituation
OCCUrs.

Absolute Refers to actual machine addresse.

ASGCIIX American Standard Code for Information

Interchange. The standard code, using a
coded character set consisting of 7-bit
coded characters. See Amerjican National
Standard X3.4-1977.

Assemble The process by which an object (binary)
aodul e is created frona the symbolic
fanguage progras. :

Asynchronous Refers to a type of serjal transaission in
which bit synchronization lIs accoaplished
for each character.,

Batch ' Class of tasks which run on a time
avallable basis.

‘:D BCLA ) Buffered Communications Line Adapter is
the controller interface t0 the RS-232C
asynchronous comamunications finess.

Bit A binary digit.

Biack A group of machine words or bytes. Usually
a coltection of one or more records used
in I70 to reduce the number of physical
operations. :

Buf fer A portion of amemory wused to colfect data
in order to compensate for speed
differences between the processor and
peripheral devices.

Byte Eight (8) contiguous bitse.
CALL The tranfer of control to a closed routine

or task. A Executive Service Request,
CALL, ls used to activate a2 specltic task.
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Cal lee
Caller

CLA

Coapile

Coamon

Coatrol Point Zero
CPJ

CRC

Data

Dispatcher

ESR

File

Interrupt

The task initiated by the CALL Executive
Service Request.

The task initiating another routine or
taske.

Communication Line Adapter, the hardware
interface betueen the CPU and the
comaunications line.

The process by which an assembly module is
created from a problem sofving tanguage. A
compiler usually generates several machine
instructions from a single symbolic
statement,

An area of amesmory that wsay be shared
between tasks or routines. Tasks may
communlcate through common areas.

CYBER System Control Point.
Central Processing Unit.
Cyclic Redundancy Check,

An area of memory that may be prestored
with information at 1oad time and may be
shared between routines of a task.

An operating systea routine that unthreads
a task from the top of the ready list and
places the task into execution.

Executive Service Request, name given to
the MPX Operating System routines invoked
by the MON instruction.

A coltection of blocks and/or records,
usually of related data. Each mass storage
file has an entry in the system Label
Flile.

A break iIn the normal processing flow
usually caused by a hardware signal.
Interrupts can be enabled or disabled and
occur with an associated  priority.
Processes that are Iinterrupted are later

CCS-1002-A
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‘:% resumed at the point of interruption.,
ITS Interactive Terminal Subsystes.
108 Input/Output Controller.
Jod The sequential and/or parallel execution

ot tasks, Begins with a *J40B card and ends
with a *EOJ card.

JCT Job Control Table Is an area of wmemory
containing Information controlliing a given
jobe.

Jo> Manager A system task that oprocesses the I[nput

stream of the Job. The Job Manager is 2a
set of  reentrant routines shared by all
user jobs.

Lisrary A collection of frequentiy used,
checked-out programs maintained on an
external device that can be foaded and
executed separately or in conjuction with
a user®s program. Libraries must be
arranged to ainimize searching.

‘:w Linkage The interconnection between routines or
devices., The iIpader matches externals and
entry points to establish prograa linkage.
The 1Interactive Terainal Subsystem match
job teraminal requests with terminatl wuser
connection requests to establish port

linkage.

Loader A system task that is wused to {load,
relocate, and link binary object modules.

Ly ' "Logical Unit, a number representing the
user connection to a device.,

MPKX/70S The MPX Operating System.

MP-32 MP=60 CPU Emulatlon device.
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PMAC

Po~t

PPI

Pracess

Priority

Queue
Ready list

Rel ocatable

Resident
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MP-60 CPU Emulation device (Mititarlzed,
or Ruggidized).

The relative tlocation of an entry in a
tabte. The absolute location of an entry

can be obtained by multipliying the ordinafl -

by the number of machine words per entry
and adding the starting address of the
table.

A 4096 word block of contiguous me®ory.
Paging is a technique where a loglcal
address 1ls transformed via a set of page
registers into a physical address.

Programmable Multiple Access controlliere

The cosaunications tine between the cPU
and the usere. . :

CDC CYBER/6000 Peripheral Processor Unite

A software prograas equivalent to the
MPX/70S terms tasks and jobe

A value assigned to an itea in the system
which facititiates schedul ing and
processing within the operat ing systea.

A list used to control the processing to
be done.

A prioritized (tist ot tasks waiting for
control of the CPU,

Refers to a program that has besn prepared
by a source language compiter or assembler
to be loaded into any area of avajlabie
MEMOT Y

The portion of the operating systea which
resides permanentiy In memorye

A Executive Service Regques?t that

terminates a task and transfers control to

the point in the caller where the call
originateds A task may return wuith or
without release of memory.
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t

0 Schedule The determination of which processing is
required next.

Stack A last=in, firste=out queue.

Status A stage or condition of an I/0 request or
a task.,
Sy\éhronou§ Serial transmission iIn which characters
N are sent bitwise without start and stop
' blts.

System Initisiize Refers to the intial system load process
where the resident is {loaded, memory
initlatized, and the systea tasks are
started.

Task An independent wunit of work that can
coapete for the resources of the system. A
task wmay cail and be called by other

tQSks-
TCoY Task Control TYable is an area of aemory
containing information used to control a
‘taske
()3 Terminal The device connected to the user end of
the PORT.
Te~ajinate The process of coapleting a jJob. A Job may

terminate normally or abnormally.

Thread A linked list of elements, the contents of
each thread cell contains the address of
the next thread cell and so on until a
thread cell contains a8 value Indicating
the end of the list.

Utitity A routine, procedure or oprogram that
supports the operation of a systea.
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() apreEnDIX A

The foltowlng pages contain exasplss of the varlous Facility
displayse.

The Device Control Facility LIST coamand provides information
about the status of peripheral devices. The IEU column
praovides the 1I0C, Equipment and Unit Numberse The OWNER
col luan serves two purposes. When an entry 1Is present it
indicates the device is assigned and whether [t 1s a systea or
user device. MWhen it Is biank it indicates that the device is
available to 8 user but is not currentiy assligned.

¥PX-0S RES R1 LIB L1 0R.00.06 06/15/76% MEMORY AVAIL 10 USED 25
1EU TYPE OWNER STATUS 1D
LY esed SYS uP  SYSTEMOI
001 ecep USER upP TESTPACK
101 CR sYS uUpP
107 LP SYS UP
€00 LN DOwN
0 300 LA R USER upP

Fig. A-1 OCF LIST DISPLAY
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The File Control Facility LIST command provides the terainal
user with status information about mass storage files.

The ™0™ and "A"™ displays provide inforamation about fitles under
a specified owner on a particular SMD which are either open or
allocated, respectively. ' -

LEN OWNER FILE NAME ED ACC TYPE DEVICE 1ID
211 MINE AFILE 01 M™MINE 85¢D = SYSTEMO]
ZPS MINE BLO-NEW-FILE 01 MINE &52D  SYSTEMDI]
ZEE¢ MINE OLD=-FILE 01 MINE ¢eSuD SYSTEMO]
3?75 MINE OLOD-FILE €z MINE 858D SYSTEMO) |

The 0" display provides a fist of the current SND labels.

DEVICE 1D
SYSTEMO1
SYSTEMOZ

Fige A=2 FCF LIST DISPLAYS
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(:E The GOperator Control Facility LIST command provides several
possible displays. The Input, Output, and Execution Queues may
either be displayed Individually or they ®may be displaved
together,

The "I” display will provide expanded information about the
INPUT queuee.

¥Px-0S RES Rl LIB L1 0e.00,20 06/15/79  MEMORY AVAIL 10 USED 2¢

NXTJOE CM=]E,TL=T70000+PL=100C0+sSCR=100sMT
ENCHMRK CM=20+TL=99695,PLEZ00+SCR=10,TESTPACK
QUIKONE CM=S,TL=100.PL=]00

The *M™ display provides a 1lst of the messages requiring
operator response. Each entry has a unique message ldentifler
which witi be used to respond to the message. The identifier
witt be assigned to the message and wilt rewmain with the
message until It receives soae operator actione.

01 08.00.04 YOURJOB PAUSE CONTROL CARD MESSAGE APPEARS HERE
0 6z 06.00,07 MYJOB EQUIP

If jJust LIST is entered, all qusues wlil be displayed.

¥Px-0S RES R] LIB L) 08.,00.1S 066715778 MEMORY AVAIL 10 USED 25

INPUT OUTPUT DESTIN EXECUTION
01 NEXTJOB 01 NEXTOUT CENTRL 01 MYJOB
0z BNCHMRK 0z SYSLIST REMOTE 02 YOURJOB
03 QUIKONE 03 VESTJOB DISK

04 JOBTWO  CENTRL

01 08.00.04 YOURJOB PAUSE CONTROL CARD MESSAGE APPEARS HERE
0z 0£,00,07 MYJOB EQUIP

Fige A=3 OCF LIST DISPLAYS
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The Operator Controf Facllity WATCH <comsmand ©provides ‘]'
information about active jJobs and their assoclated tasks.,

The HATCH comsmandg with no paraneters displays generat .
information about ati actlive Jobs.

vPx-0S RES R1 LIB L1 08,00,07 06/15/79 MEMORY AVAIL 10 USED 25
YOURJOE MEVM SCHED 1S USED 07 ®® TIME SCHED INFINITE  USED 02.5€.53
0DSE ORIGIN 0006 1IN DISP SC PL 1000 PL DISP PR PC 00000 PC DISP PV
¥yJoB ¥EV SCHED 10 USED 06 ®+ TIME SCHED 00.30.21 USED 00,04,07
0D70 ORIGIN 0000 IN DISP SC PL 10000 PL DISP PR PC 00000 PC DISP PU

It a "jobld™ Is specified, Information abou? that particular
job and atll its associated tasks is displayed,

¥PX-0S RES R1 LIB L1 06.,00,07 06/15/79  MEMORY AVAIL 10 USED 25

YOURJOE MEV SCHED 15 USED 07 ®® TIME SCHED INFINITE USED 02.5¢.53
1 JMTR STATUS 000 P 0275 CPU 1 STATE 06 PRIORTY 000 , m:m
2 USERTASK STATUS 001 P DOal CPU 1 STATE 03 PRIORTY 000

It “jobid, taskid™ Is entered, information about that
particular job and task is displayed.

! ¥PX-0S RES R} LIB L] 0R,00,0€ 06/15/79  MEMORY AVAIL 10 USED 25
YOURJOB WMEV SCHED 1C USED 06 ¢ TIME SCHED INFINITE USED 02.5¢.53
0DEE ORIGIN 0000 IN DISP SC PL 1000 PL DISP PR PC 00000 PC DISP PU

e USERTASK STATUS o001l P D04l CcPU 1 STATE 03 PRIORTY 000
O0FDE IN CNT 001 FLAGS 2100 TIME 00.02.00
EVENT BITS 00000000 00000000 00000000 00000000

EVENT ®AIT BITS 00000000 00000000 00000000 00000000

Fige A=4 OCF WATCH DISPLAYS )
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(:D The Operator Control Facllity MEMORY command oprovides the
capabitlity to display and alter memorye.

The *=S" disptay provides a Hexadecimai dump of those senmory
tocations altered by a OCF MEMORY coamand. Up to a full screen
will be displayed.

¥Px-0S RES R1 LI1B L1 0F.00,10 06/15/79  MEMORY AVAIL 10 USED 25

ZO0EE 0000000C 00006000 GOOCO000 0GCO000U 00000000.00000000 00000000 00000000

The other displays provided through the OCF MEMORY cosmand
pravide a Hexadecimal dump of wmemory starting at a specitled
tocation and ending at either a full screen or once the
reguested number of locations to be dumped has been disptayed
1¢ tess than a full screen. '

vPx-0S RES Rl LIB L} 0K,00,20 06715779 MEVMORY AVAIL 10 USED 25

‘CD 20E# 00000000 000000G0 000GCC00 00000000 00000000 00000000 LO0ODOO0OD 00000000
Z0F0 BPCCO3EEA 2650003F BCS«O003F BCS40000 8CC020B4 DEDEUVD)Y COJEBCOE COCE700€

Z0F& C0143004 OAB0O004C EOSSUTBF 7zBE000E ZeB53463 2zBE34€3 27150007 13200000

2100 PASE000) 13Z0FFFF 47370003 £3$70003 OFB30013 13C00001 BDOOCOBAE BDNOOA3E

2108 12600000 BD3IF3E6A BDOOUBAE BCCO3EEA 72850005 22B5355E€ 27150001 13200000

. Fig. “5 OCF MEMORY ODISPLAYS
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