
RCSL No: 31-D689

Edition: March 1983

Author: Niels Méller J¢grgensen

Lars Otto Kjar Nielsen

Flemming Biggas

Title:

Terminal Access Module (TEM) (3rd Edition)

User's Guide/Reference Manual/Installation Guide

§ REGNECENTRALEN

c af 1979RCSL No 42-i 2164



Keywords:

RC8000, RC4000, monitor, terminal access, miltiplexing, spooling.

Abstract:

TEM is a service module, which on behalf of applications supports

accessing of terminals.

This manual contains information of interest for the application

programmer, the operator and the system staff.

(46 printed pages)

RCSL No 42-1 2164

Copyright © 1983, A/S Regnecentralen af 1979

RC Computer A/S

Printed by A/S Regnecentralen af 1979, Copenhagen

Users of this manual are cautioned that the specifications contai-
ned herein are subject to change by RC at any time without prior no-

tice. RC is not responsible for typographical or arithmetic errors

which may appear in this manual and shail not be responsible for

any damages caused by reliance on any of the materials presented.



FOREWORD

First edition: RCSL No 31-D481.

Second edition: RCSL No 31-D513.

The manual describes revision 2 of the terminal access module

TEM.

No differences in functions and formats have been made, but new

facilities have been implemented. The extensions concern mainly

interface functions to the format 8000 system.

The TEM system has been designed and implemented by the authors.

This manual replaces the description of revision 1, January 1978.

Niels Méller J¢rgensen

A/S REGNECENTRALEN, October 1978

Third edition: RCSL No 31-D689.

The manual describes revision 3 of the terminal access module

TEM.

TEM has been extended with new facilities for format 8000 device

control messages. implemented in IBM 3270 Terminal Handler version

2 and entering of passwords in nondisplay mode as implemented in

Basis system (SW8001/1 release 4.2 and SW8001/2 release 1).

The changes are indicated by correction lines in left margin.

This manual replaces the description of revision 2 (RCSL No

31-D513).

Flemming Biggas

A/S. REGNECENTRALEN af 1979, March 1933
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INTRODUCTION

This manual contains information about the service module TEM.

Relevant information may be found by people, who are going to

use, install, generate or work as operators for TEM.

The purpose of TEM is to support access of terminals. TEM aims

specifically at miltiplexing of terminal input and output to and

from an application. In addition TEM offers spooling of data in

order to smooth speed differences between an application program

and (slow) external devices.

The facilities of TEM will make programming of on-line systems

easier, because TEM allows an application written in a higher

progranming language to access a number of terminals through one

stream by means of the standard input/output system included in

the language. Besides TEM operates the devices in parallel with

the application processing transactions, which will ensure a

higher degree of service to the terminals and a better utiliza-

tion of hardware, than if the accessing was performed by the

application itself.

This manual contains the following information:

Chapter 2 describes the functions of TEM. The formats of the in-

formation exchanged between TEM and an application program are

also specified.

Chapter 3 describes the start up procedures and how to operate

TEM in the day to day running.

Chapter 4 is a guide in system generation. In this chapter the

procedures concerning installation and trimming of TEM is de-

scribed.



2. REFERENCE MANUAL 2. e@

2.1 Some TEM Concepts 2.1

2.1.1 Terminal Pools and Terminal Links 2.1.1

When an application program wants to access a set of devices via

TEM, it asks TEM to define a terminal pool. For every device the

application wants to use, a terminal link mist be created between

the pool and the external process corresponding to the device.

Accessing of devices is performed by TEM on request from the

application. The mode of operation is partly defined in the link

creation phase and partly by explicit input/output commands to a

pseudo process corresponding to the pool. e

2.1.2 Names of Pools 2.1.2

The name of a pool mist obey the naming rules defined in the

monitor, ref. [3]. These rules state that a name is a textstring

consisting of 12 ISO characters beginning with a small letter

followed by at most 10 small letters or digits, terminated by

NULL characters.

2.1.3 Types and Names of Terminal Links 2.1.3

When a link from a pool to a device is created, the corresponding

external process mist be specified. The process kind may be of

any type, but in the present version of TEM only the following

access protocols are supported:

1) TTY compatible processes.

For this protocol TEM offers two access modes:

a) link type = 0

TTY milti-terminal.

TEM offers spooling and miltiplexing facilities. e@



2.1.

b) link type = 2

TTY single terminal.

Only spooling facilities.

2) Format 8000 termin and termout processes ref. [5]

link type = 4

Multiplexing and spooling is supported.

A link is identified by a name (local id), consisting of 24 bits

(3 bytes). This name is defined by the application, and mist be

unambiguous within the pool.

Blocks and Transactions

a) Type = 0 (TTY milti-terminal)

] transaction = 1 block

local id data

3 bytes

b) Type = 2 (TTY single terminal)

1 transaction = 1 block

data

c) Type = 4 (termin and termout processes)

1 transaction = n blocks no=1

CU DEV DATA |... DATA see ETX

es

1 byte 1 byte 1 byte

ref. [4]

2.1.



TEM is able to handle a number of external processes for a number

of applications (internal processes). An external process may not

be included in more than one pool at a time. When an application

sends output to a pool, the link is addressed as part of the

transaction. Depending on the linktype the address information is

stripped off or altered before the transaction is sent to the

device. Correspondingly address information is added to input

before data is delivered to the application.

users | APPL 1 APPL 2 @

pools tpool1 tpool2 tpoolt

links t1 t2 t1

temi-

nals

Figure 1: A TEM Configuration.



In order to equalize differences in speed between the user pro-

cess and the relative slow devices, TEM provides spooling of

input and output. This spooling is done partly in primary store

and partly on backing store. Every link and pool has its own

spool queue with a maximal size which is defined when TEM is

The queues contain operations not yet performed. The link (queue)

accomodates input/output operations and output data, and the pool

(queue) accomodates answers to input operations and input data.

An application uses TEM by calling the operations listed in the

next subsections. This is done by means of the send message/wait

answer procedures of the monitor, ref. [1].

The operations are divided in the two groups:

1) Control operations.

2) Input/output operations.

The conventions for input and output operations follow the stan-

dards defined in the monitor, ref. [1], while the control oper-

ations are designed especially for TEM.

2.1.6 Spooling

installed.

2.2 TEM Operations ~

2.2.1 Control Operations

Operations concerning pools are activated by sending a message to

TEM while link operations are sent to a pseudo process with the

same namé as the corresponding pool. This pool is made by TEM

when the pool is created.

The first word of the answer from a control operation contains a

status mask, indicating the result of the operation. The status

2.1.6

2.2

2.2.1



= 1). Dummy answers are delivered in the following situation: @

Result = 3 unintelligible message

Interpretation of the status bits is defined below:

bit meaning

13 pool exists or pseudoprocess does not exist and can-

not be created

14 link exists

15 pool does not exist

16 link does not exist

7 no free pool

18 no free link

19 terminal in existing link

20 terminal not in existing link

2) terminal unknown

22

23

2.2.1.1 Create Pool

message i: 30 0

+ 2:

+4

+6

+8

NAME

+14

2.2.1.1

receiver TEM

The operation creates a terminal pool with the sending process as

exclusive user. A pseudoprocess with the name specified in mes-

sage (8:15) is created. It is legal to define TEM as the pool. In

this case no pseudoprocess is created, but TEM itself will act as

receiver of messages concerning the pool.



N.B. In connection with the creation TEM sends a message with

operation code (halfword 0) equal to -2. Answer on this mes-

sage will cause the same actions as a call of the operation

remove pool.

Possible status bits: 13, 17.

2.2.1.2 Remove Pool

message : 92 ie) receiver TEM

- —__>

+14

The operation removes the terminal pool.

Possible status bits: 15.

2.2.1.3 Lookup Pool

e@ message : 94 0 receiver TEM

; + 2:

+14

If the sender is user of the pool the answer contains:

2.2.1.2

2.2.1.3



+ 2:

+4

+6

+8

+10 block full

+12 halfword free

+14

‘plock full' is the number of input blocks spooled for the pool,

i.e. the number of blocks read by TEM, but not delivered to the

user yet. ‘halfword free' is the number of halfwords left for

further input spooling. @

. 2.2.1.

Possible status bits: 15.

2.2.1.4 Create Link 2.2.1.4

message : 100 type receiver terminal

+ 2: local id. _——~ ~pool

+ 4: ext. proc.

descr. adr.

+ 6: bufs timer

+ 8: mask subst. @

The operation includes a new terminal in a terminal pool. The lo-

cal name of the link is stated in message (2:3). The terminal is

identified by the process description address (message (4:5)).

‘pufs' (message (6)) is the maximal number of spooled indata

transactions. When the user asks for input, a mumber of input

operations are initiated on all links with fewer input transac-

tions spooled than defined by ‘bufs'. If the link represents a

‘termin' (format 8000) process the value is recommended to be:

<no of terminals> * 8.



‘timers' (message (7)) states the maximum number of timer pe-

viods, which may pass before the application is answered. I.e.

the user may extend the timerperiod for the device n times rela-

tive to standard, by setting message (7) to n-1.

‘'mask' and 'subst' are used in connection with format 8000 links

only. Explanation is given below.

Input and output operations are queued for the link and executed

in order of arrival.

Depending on the link type input and output are handled as de-

scribed in the following:

1) Type = 0 (TTY miltiterminal)

a) Output.

A transaction matches the link if the first 3 bytes (24

bits) of the transaction equals the local identification of

the link.

Before the transaction is sent to the device, the address

information is stripped off.

b) Input. :

The input transaction sent to the user is the local iden-

tification (3 bytes) concatenated with the block received

from the device. If the data is not terminated with the ISO

character NL (value = 10), 3 bytes are inserted at the end

of the transaction: NL NUL NUL.

2) Type = 2 (TTY single terminal)

Input and output are spooled in TEM and routed between the

user and the external process representing the device

without modification of data.
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3) Type = 4 (format 8000 termin and

termout )

a) Output.

A transaction matches the link if:

(extend CU) and mask = subst and mask

Before the transaction is sent to the device the CU byte is

changed:

CU:= CU and ( -,mask)

b) Input.

The CU-byte is modified, before the transaction is sent to

the user:

CU:= CU or (mask and subst) extract 8.

One should notice, that while the length of CU is 8 bits,

mask and subst are 12 bits, and when searching for the link

in connection with output operations, 12 bits are compared,

as CU is extended with 4 bits equal to 0.

The purpose of this is the following:

If a pair of links (termin, termout) is connected to the

same pool, the value of CU received by the application from

the input link ought to be returned unchanged on the output

link. I.e. that mask (4:11) and subst (4:11) for these

links should be equal.

To ensure that the output operations are really sent o to

the output link, one mist in the call of the create link

Operation for the termin process put (mask (0:3 and subst

(0:3)) <> 0 and for the termout process put (mask (0:3) and

subst (0:3)) = 0.

For the termout link ‘bufs' must be equal to 0, while typi-

cally the termin link should be miltibuffered.

It is the responsibility of the user to ensure that the addres-

sing of cutput is unambiguous. This should be noticed particu-

larly if links of different types are connected to the same

pool.



WW

Possible status bits: 14, 15, 18, 19, 21.

2.2.1.5 Remove Link

message

+ 2:

102 0/1 receiver terminal

localid pool

The operation removes a terminal link from a pool. The removal

e@ may be performed soft or hard, i.e. activities in progress may be

terminated or suspended before the removal. In the first case

message (1) mist equal 0, in the second 1. The answer on a soft

removal is given when the operation is initiated and tells thus

nothing about the termination of the last activity om the link.

Possible status bits: 15, 16.

2.2.1.6 Lookup Link

message :

) + 2:

104 ie) receiver terminalpool

localid
—>

If the link is known the answer will be:

answer Hy

+ 2:

+ 4:

+ 6:

+ 8:

e@ +10:

+12:

status = 0

localid

term. proc.descr.adr.

bufs timers

pool

blocks full

halfwords free

2.2.1.5

2.2.1.6



Message (2:7) contains the same information as the corresponding

fields in the create link message.

Message (8:9) is the process description address of the pseudo

process corresponding to the pool.

Message (10:11) contains the number of operations in queue for

the link. I.e. the number of input and auitput operations sent to

the link, but not yet executed.

Message (12:13) tells whether the pool queue to the link is full

or not. If the value is O further input/output operations will be

delayed until some of the activities in progress to the device

has been completed.

Possible status bits: 15, 16.

2.2.1.7 | Lookup Terminal

message : 106 e) receiver TEM

+ 2:

+ 4: term.proc.descr.adr.

Answer as for lookup Link.

Possible status bits: 16, 19, 21.

If bit 19=1, the terminal is in a link, but the corresponding

pool is created by another user.

2.2.2 Input/Output Operations

The input/output operations of TEM are similar to the operations

known from the external processes in the monitor ref. [1], ref.

[5], ref. [6].

2.2.1.7

2.2.2



2.2.2.1
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The following functions have been implemented:

1) Sense.

2) Sense ready.

3) Format 8000 device control.

4) Input.

5) Output.

This means that an application may use the basic I/O-system of

the file processor or the high level languages.

In addition a few operations to control the miltiplexing and

spooling in TEM is introduced:

1) Simalate input.

2) Start input.

The formats for answers are as defined in ref. [1] for external

processes.

TEM generates dummy results (WO < 1) in the following situ-

ations:

2: Application not user of the pool.

3: Message unintelligible.

4: Link not known in pool.

Sense

message : 0 e) receiver terminal pool

—>
+ 2:

+ 4:

2.2.2.1



2.2.2.2

answer

+ 2:

+ 4:

Sense Ready

2.2.2.3

message :

answer

+ 2:

+ 4;

14

0 2 receiver terminal pool

—_—_?

status

e)

0

First input operations are initiated as described in 2.2.1.4.

Then an answer from an external process is waited for. If data is

ready the sense ready operation is answered with status = 0. Else

the operation is returned with the answer delivered by the exter-

nal process.

Format 8000 Device Control

message :

+ + + oO £ N

2 operation

modifier

physical address

logical address

local-id *)

2.2.2.2

2.2.2.3
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answer: status

2: result

+ 4: physical address

+ 6: logical address

*) The two byte device address used in communication with TEM,

i.e. LOCAL-ID:

0 | cu | DEVICE

The message is forwarded to the termout process indicated by

local-id and the answer is returned unchanged by TEM, ref. [6].

The message mist be sent on an outputlink.

2.2.2.4 Input

message : 3 mode receiver terminal pool

+ 2: first adr.

+ 4: last adr.

+14:

answer status

+ 2: halfwords

+ 4: no. of chars.

+14:

First input operations are initiated as described in 2.2.1.4. Se-

condly an answer from some external process in the pool is waited

for. The answer including the indata delivered is returned to the

user, perhaps modified with address information.

Because input may be initiated asynchronous with the input mes-

sage from the user, same comments may be necessary.

2.2.2.4
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The mode field in the first input operation defines the input

mode in the whole lifetime of the pool. Correspondingly, the in- e
data buffer that the application makes available, may be too

small for the block received from an external process. Normally

TEM delivers data with the original blocking, but in this case

indata is divided into smaller portions.

The first time the indata stream runs empty after a sense ready

operation has been called, the input operation is answered imme-

diately with zero answer. This means that the user may chose

freely between two different input protocols, namely the tradi-

tional protocol and the sense ready protocol.

Traditional protocol: e

a

input

_ answer input (data)

Sense ready protocol:

: sense ready 3

c iswer sense ready (timer statusan sel ly _{ )

and when data occurs:

answer sense ready
—e€

input —

ag SNSWEL input (data)

and when there is not more data:

wg answer input (number of bytes = 0)
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2.2.2.5 Output

message : 5 | mode receiver terminal pool

+ 2: first adr. ?

+ 4: last adr.

+14;

answer : status = 0

2: halfwords

+ 4: no. of chars.

If the link exists, the result of the operation will be normal

and status = 0. As the operation is taken over by TEM asynchron-

ous with the working of the device, hard errors are not reported

to the application.

In type O and type 2 links the mode field of the output operation

is used to signal whether the next input operation should be in

non- display mode (e.g. entering of password information):

if mode shift (-3) extract 1 = 1 then

begin

mode := mede-8;

non_display mode := true;

end

else non display mode := false;

The spooling facilities of TEM means that the pool will act as a

(very) fast device. Only if the spool queve is full, the answer

will be delayed by the working of the device.

The largest blocksize accepted by TEM is 450 halfwords. This

number is independent of the trimming of TEM.

2.2.2.5



2.2.2.6 Simulate Input

2.2.2.7

message

+ 2:

+ 4:

+14:

answer

+ 2:

+ 4:

18

9 mode receiver terminalpool

first adr. 7

last adr.

status = 0

halfwords

no. of chars.

This operation is defined for links of type 0 only. The link ad-

dressed in the data area referenced by message (2:3) and message

(4:5) is removed and created again. The data area specified will

be handled by TEM in the same way as indata from the device. I.e.

it will be delivered as data to the user process in a later input

operation.

Start Input

message :

+ 2:

answer

+14:

110 mode | receiver terminal pool

local id

bufs

status = 0

g)

e)

Independent of the normal input spooling ‘bufs' input operations

on the link are initiated.

2.2.2.6

2.2.2.7
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The automatic activation of input operations as defined in the

ereation of the link is not resumed before the number of cut-

standing transactions becomes less than standard.
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OPERATING GUIDE 3.

The operator's tasks in the day to day running of TEM comprise

3. How to handle error situations.

In the following the operating system 's' is implied. If another

operating system is used, commands and messages may be different.

3.

the following:

1]. The start up.

2. Closing down.

3.1 The Start-Up 3.1

During start-up the system calculates the optimal set of re-

sources. If TEM is started with more or less resources than ne-

cessary, the optimal value is displayed as a parent message. If

resources are missing the message is marked with '***' and the

run is terminated at once.

The name of the program to be loaded is 'btem'. Formulas for

computing the resource claims are given in subsection 4.4.2.

Example 1:

Output from the computer in this and the following examples are

written with capital letters, while input from the operator is @
indicated by small letter.

ATT s

new tem size 10000 buf 30 area 4

READY

ATT s

prog btem base -8388607 8388605 run

READY

MESSAGE TEM VERSION: 830401 0

MESSAGE TEM SIZE 9320

MESSAGE TEM *** AREA 6

MESSAGE TEM BUF 20 @

PAUSE TEM *** INIT TROUBLES
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ATT s

remove area 6 buf 20 run

READY

MESSAGE TEM VERSION: 830401 0

MESSAGE TEM SIZE 9320

MESSAGE TEM STARTED

TEM is started with too few area processes. Therefore the run is

terminated. The optimal values of coresize, area processes and

message buffers are displayed. Then the TEM process is removed

and started again with a reasonably set of resources, but the

coresize is still larger than necessary.

Syntax of a start up message:

message wee
tem <message text>

pause <sp> <sp> <sp>

List of start up message texts

version: <i> <i> the date of the TEM release and the

date of options are displayed.

size <i> optimal value of coresize.

area <i> optimal value of area processes.

buf <i> optimal value of message buffers.

<name of area> <i> too few resources for creating work

areas.

started tem is running.

init troubles resources missing, execution terminated.
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3.2 Closing the System

There exists no close command in TEM. Closing down after a normal

run is done by simply removing the process as seen below:

ATT s

proc tem remove

READY

3.3 How to Handle Error Situations

During the run the system may break down in one of the following

ways:

1. A program error may cause the system to break down, and the

following error message will be printed on the terminal

from where the system was started:

PAUSE TEM *** FAULT

The system dies without printing a message. Then the pro-

cess ought to be 'breaked' in order to have the last por-

tion of testoutput generated, written on the testarea:

ATT s

proc tem break

READY

A hard error in a work area makes continued running impos-

sible and the system stops after printing the message:

PAUSE TEM STATUS <status word> <area>

In all error situations one should, if the system has been trim-

med with 'testoutput' move this from the test area TEMTEST to a

work area, from which the TRACE-program can print it for further

analyses.

3.2

3.3
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The TRACE program is automatically generated by the installation

of the system. The program is called as follows:

trace <testarea> . <segments>

<testarea> is the name of the area, from which the testoutput is

to be printed (the work area the testoutput has been moved to, or

the test area itself).

<segments> are the maximum number of segments to be analyzed.

TRACE always finds the latest generated segments, and counts the

number of segments backwards from there. <segments> are automati-

cally cut to the size of the area, if something larger has been

specified.

Example 2:

An s-run; testoutput is printed before a restart.

ATT s

proc tem remove new tem run

READY

oO lp

trace temtest.10000 (everything is printed)

oc

ATT s

proc tem remove

- (a new start-up)

Example 3:

A BoSS-run; the testoutput has been moved to the area TESTCOPY.

10 0 pip

20 trace testcopy.10000 (everything is printed)

30 0c

40 convert pip

50 finis

go
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SYSTEM GENERATION 4.

Installation 4.1

TEM may be installed om the RC4000 and the RC8000 series compu-

ters. Before installation check that the version of

a) your monitor is > 5.0

b) your algolcompiler is ALGOL7 or newer.

In order to ensure a high degree of flexibility and a gocd util-

ization of hardware, the system staff may adapt the system.

Before the system is trimmed one has to consider the following

quantities: @

“options" At start up a constant showing the date of the TEM

system will be listed together with this constant.

At each trimming the constant should be changed to

show the date of the trimming (e.g. 830415). The

standard value is 0 indicating that standard op-

tions are used.

“theount" The maximal number of terminals and format 8000

links running under TEM at the same time.

“phcount" The maximal number of terminal pools. @

"phspoolsegm" Number of spoolsegments per terminal pool. I.e.

the maximal size of the queue used to spool input

to the pool (used by answers to input operations

and input data).

"thspoolsegm" Number of spoolsegment per terminal link. I.e. the

maximal size of the queue used to spool operations

to a terminal (used by input/output operations and

output data).



“thbufsize"

"testsegments"
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Number of spoolbuffers in core (segment buffers).

If this trim parameter is made larger, the mumber

of transports to and from backing storage in con-

nection with spooling of data between the appli-

cations and the terminals will decrease. The ex-

pense will be 512 halfwords in primary store pr.

buffer.

Tne number of testoutput segments. If this number

is zero no testoutput is generated. Performance is

higher if testoutput is suspended, but the possi-

bilities for discovering system errors will be

minimal. If TEM is running together with systems

also producing testoutput (e.g. SOS) the need for

testoutput will be less and the generation of

testoutput may be stopped.

Please observe that:

a) input/output operations and output data are accomodated in

‘thspoolsegn',

b) answers to input, sense and sense ready operations and in-

put data are accomodated in 'phspoosegm'.

In installation servicing format 8000 terminals one should con-

sider that:

a) the time any CU will wait to deliver an input block is

approx. 15 seconds,

b) a screen image may consist of more blocks (1 block =

approx. 258 bytes, 1 image = 2000 bytes or more),

¢) input blocks from the CU may be delayed if the IBM 3270

terminal handler is short of free input buffers,

da) input buffers in the IBM 3270 terminal handler are released

when honouring input. operations from e.g. TEM.
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As a consequence it is recommended to:

a) accomodate enough space in the spool queue to honour input

requests from all terminals serviced by a pool at any time

(phspoolsegm = 3*(no of terminals); approx.),

b) prepare the application to utilize the spooling capacities

of TEM by assigning an appropriate value to the parameter

‘pufs' in the call of the ‘create link' message to TEM

(bufs = (no of terminals serviced by this link)*8 approx).

The system trimming is done by means of the file temtrim (see

appendix C), which contains a set of standard variables plus

comments for generating the trimmed version of the program.

Installation may be done after the files have been ‘loaded to

disc' or direct from tape.

a) Installation from tape.

If the system tape is called mtsw8100, the installation is

performed as shown below:

temdoc = set 1 <discname> ; default = disc

mipshelp = set mto mtsw8100 O 2

i mipshelp

i temhelp

xtrim = edit temtrim

EDIT COMMANDS

i xtrim

b) Installation from diskette.

If the system diskettes are called 518100 and S28100 the
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installation is performed as shown below:

"fdload $18100.1"

fdload itself will ask for mounting of the continuation

volume.

When the files have been loaded, use the fp command:

‘i mipshelp'

You may now proceed with paragraph c), installation from

backing storage.

c) Installation from backing storage.

temdoc = set 1 <discmame> ; default = disc

i temhelp

xtrim = edit temtrim

EDIT COMMANDS

i xtrim

Example 4:

The installation is done from the tape mtsw8100, and the trim

parameters ‘thcount' and 'testsegments' are changed to 10 and

0 respectively.

temdoc = set 1 disc 2

mipshelp = set mto mtsw8100 0 2

i mipshelp

i temhelp

xtrim = edit temtrim

1./theount/, r/15/10/, (10 active terminals)

1./testsegments/, r/42/0/, (suspend testoutput)

£

i xtrim



28

4.2 Resource Demands 4.2

4.2.1 When Installing 4.2.1

The process used for installation may run with standard resources

except that:

a) Coresize mist be >= 50000 halfwords, 60000 reasonable.

b) User scope mist equal system scope (-8388607: 8388605). If

this is not the case, the scope of the files btem and trace

must be changed by hand to system scope after the installa-

tion.

c) At the first installation, permanent backing storage re- @
sources mist be available for the above mentioned files.

4.2.2 When Running 4.2.2

In the go through below the resource demands of TEM when running

are listed. As it may be seen from the formulas the demands vary

much depending on the TEM trimming.

Primary store (halfwords):

Standard consumption approx: 6800

Terminal pool descriptions: pheount * 74 @
Terminal link descriptions

Spoolbuffer

Test buffer (optional)

Message buffers:

Constant consumption

pool consumption

Link consumption

Area processes:

Constant consumption

Pool consumption

thcount (108 + ternbufsize)

spoolbus * 516

1024

pheount x 2

theount

phcount @
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Backing storage segments:

Testarea testsegments

Spool area pheount * (phspool segm +1) +

thcount * (thspool segm +1)

Example 5: “

If the trim parameters of TEM are set 10

options := 830401,

theount := 10,

phcount := 4,

termbufsize:= 104,

phspoolsegn:= 8,

, thspoolsegm:= 8,

spoolbus:= 2,

testsegments := 42,

the resource demands will be

Primary store: 10232

Message buffers: 20

Area processes: 6

Backing storage segments: 168
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Example 6

INTEGER PROCEDURE CREATEPOUL (ZF

ZONE Zi

BEGIN

INTEGER I?

IMTEGER @RRAY ZIACT LAN SSTACTET206

ZONE ZTEMC 1,1 ¢STOERROK)?

OPENCZTEMSU LCE TE ME > DE

GETZONEG(Z¢ZIAD?

GETSMAREO(ZTEMSS IAs T)G

STACK) EE90 SHIFT 423

FOR Tre0 STEP 1 UNTIL 3 DO SIACB4I) rEZTAC2+I)

SETSHAREGCITEMeSEASTIG

MONTIORC1O¢ZTEMe Te SEADE

CREATEPOOLSEITF MONTTOR(V8>ZTE*eteS3A) <> 1 THEN =1 ELSE SIACI)F

CLUSECZTEMe TRUEDS

EWO CREATEPOOL]

INTEGE® PROCEDURE REMOVEPCOL(2)3

20mE 25

HEOTN

INTEGER LE

INTEGER ARRAY ZIACTE20)-SIACTIIEIS

ZONE ZLTEN( Te Te STOERRORDS

OPENLZTEMAUSCETEMI ADE

GETZONEOCZ+ZIA)

GETSHAKEOCZTE4*STACI)E

STACGI 5392 SHIFT 427

FoR O STEP 1 UNTIL 3 DU SIACRST) SEZTACA+ED?

SETSMAREGCZT EMS STASI)

MONTTOP CO sZ Teme TeST ADE

RKEMUVEPOOLIS1F MUNTTORCISSZTEMZ1¢SIA) <> 1 THEN @7 ELSE SIA(1)2

CLOSECZTE*- TRUE DE

END kKEMOVEROULS

TUTEGEN PROCEDUHE CHEATELINK(2/TYPE 210 -PROCREF /BUFSSTIMERS,

MASK, SULSTOE

lane Uz

INTEGER TYPF eT Ds PROCREFSRUFS TIMERS SHASK ZSURSTE

BEGIN

TNTEQER T5

INTEGER ARRAY ZTACTE2UIZSTACTE12)

LONG ARRAY ARKCTE2)3

ZONE ZIEMC1s /STDERRORDS

GEVZONECZ+ZIADE

APKCTYSEZIACE)E ARKCT

ARK? TiAC)E Banc2

Tret;

OPEWEZTEM/UsS THING ARRCINCREASELID) 6003

GETSHAREGCZTEMS STASI DG

AeKC4) SHEET 24 apd LIAC3DE

ARKCc) SHIFT 2a ADD ZIACSIE

SIACe TUL SHIFT 42 AbD TYPEE

STACS IBID;

STA(O)22PROCRERS

SIAC7)IFHUFS SHIFT 12 ADD TIMERS;

SIAC MASK SHIFT 12 ADD SudST;

SETSHAREOCZTEMsSI ASIDE

MONTTORET6+ZTEMe Ts SIRE

CREATELINKSEIF MONITOR(SASZTEM* 1 ¢S1A) <> 1 THEN =7 ELSE STAC1)E

CLOSE CATEMs FRUEDG

EWO CREATELINK?

INTEGER PROCFOUPE REMOVELINK(ZeIOsIMPEDIATEDS

ZONE Le

INDEGER ID3

BOOLEAN lmmEDIATES

REGIN

INTEGER TZ

INTEGE® ARRAY ZIACTS20),SEACTSIEVE

LONG ARRAY AKROTI2)3

TONE ZTEM(C Tete STOERRORDE

GETZONWERC 2271 ADE

ARREST TIACZIF RRRGF
ARRO? ZEACG)E ARRC2DE

Tet;

OPENCZTEMSUsSTRING ARPCINCREASELI)) 20)

GETSHARES(ZTEMSSI ASIDE

SIACe)se102 SHIFT 12 #CIF IMMEDIATE THEN 1 ELSE U)s

Slacs ibe

SETSHAREOCZTEMSSIASTDE

MONITORC1GsZ2TEMs 1 sSIADE

REMOVELINKISIF MONLTOR(IBeZTEMe Te SIA) <> 1 THEN

END REMOVFLINK?

BRACT) SHIFT 26 ADD ZIACSdF

ARRCZ) SHIFT 24 ADD LIAS)?

ELSE SIACH)E

TNTEGER PROCEDURE TERMINALIOCTERMINALNUMBER}S

INTEGER TERMINACNUMRER?

TERMINAL IDR CC TERMINALNUMBER//10 + 46) SHIFT & AOD

(TERMINALAUMBER MOB 10) + G8) SHEFT & AOD 323
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Example 7

kee TTEMTEST xe

A TESTPROGRAM FOR SEMPEL TESTING OF THE TEM SYSTEM

PROURAM CALLE

THE PROGRAM ACTS Like THIS:

CREATE TERMINAL POOL

CREATE LINKS 10 ALL TERMIMALS SPECIFIED IN PROGRAM CALL

Loop

READ &N INPUT LINE FROM A CONNECTED TERMINAL

(THES TNPUT LENE STARTS WITK A TERMINAL NIMBER)
INCREASF LINECOQUNT(TERMINAL NUMPER)

WRITE TERMINAL IDENTIFICATION

WHITE TERMINAL HUMBER

WRITE LINE COUNT

WRITE CONTENT OF EwPUT LINE

GOTO LOOP

ALGOL COPYS1: <a COPY TEM PROCEUURES #>

Se CREATE TERMTieAL POOL >

OPENC Ze Be Ci TEMS >eIDE

CREATEPOOL CZF

MAXTERRINALSSEACTIVETERMINAL S205

<* CONNECT ALL TERMINALS SPECEFTEO IN PROGRAM CALL = #>

BEGIN

INTEGER OF

INTEGER ARRAY TACTETUdG

TONF DUBRY CTs Te STOERROKDE

Lre2¢

FOR Lr=EL WHILE SYSTES(GsT,akW) & & SHIFT 12 + 10 DO

BEGIN

MAXTERMINALS s =MAKTERMINALS 413

sr34e

OPENCOUMMY stieSTKENG ARRCINCREASECIDI 200

TERMINALREFSEMONITOR Cee DUMMY Oe TADS

RESULTIECREATELINK (Ze

Ue TERALNALTOCMAX TERMINALS) eTERMINALREF 6 Vo Or e005

TF REST <> U THEN

TEMTEST TERM CTERMINALNAMEST>CTEKMINALNAME*C>s cos CTERMINALNAME@ND

WRITE CUUT eC ECTODCREATELIOR (2 >eS<D>eTERMINALPFF6€t) = ¢>4RESUILT)

ACTIVETERMENALSS SACTIVETERMINAL S13

Titiets

CLOSE COUMMY /- TRUE)?

ENDG

ENDE

IF ACTEVETERMINALS < 1 THFN GOTO STOKE

BEGIN

INTEGFR Iede

INTEGER ARRAY LINERUFCTETU0) -LINECOUNT (1 SMAXTEQMINALS)F

FORK Le] STEP 7 UNTIL MAKTERMINALS DO LINECQUNT(T): 803

<e READ A LINE AND DISPLAY 17 ON CORRESPONDING TEKMINAL = -&>

Loop:

PEADCZ+CURRTERMINALD?

Teste

FOR Lrel wHILE READCHAR(ZeLINEBUECID) <> 8 BO Liwleté

SETPOSITION(Z 60-093

LINE COUNT (CURRTERMINAL) : SLENECUUNT(CURRTERMINAL ICT;

WRITECZ/CCZO>+CURRTERMINAL SEE TERM B 2>4CKZ0>4¢CURRTERMINALS

<: LINE &

FOR Geet STEP 4 UNTEL F DO GUTCHAR(Z/LINEBUF(J))F

If LEMEBUF(T) & 42 THEN

BEGIN <# A STAR IN FIRGT POSITION MEANS LOGOUT +>

WHITECZe€s TERMINAL LOGGED OUT<1U>2>)3

SETPOSITION(Ze0,U)F

REMOVELINE (Zs TERMINALIO (CURRTERMINAL) ¢FALSEDS

ACTIVETERMINALS S@ACTIVETERMIRALS@ 17

ENO;

SETPOSTTIONC 200002

IF ACTIVETERMINALS > 0 THEN GOTO LOOP?

END:

STOP:

REMOVEPOOL (202

Em

#52 DDD> FL INECOUNT(CURRTERMINAL) 283 205

ELSE
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ern TE SENSE KERDY TEST ex

A TESTPROGRAM FOP SImPEL TESTING OF THE TEM SYSTEM

PRUGRAM CALLE

PROG AAHARED

THE FROGHAR ACTS LIKE THES:

CREATE TERMINAL POOL

Loor

WALT ATTENTION OR INPUT READY

IF ATT TREN LOGIR GOTO LOOF

READ LINE FROM TERMINAL

WHITE TERMINAL WUMBER AND LINE NUMBER

ECHO INDATA

TF FIRST CHAR = © THEN LOGUUT

GUTO LooP

BEGIN

TATEGER MAXTEMAINALSS

ALLOL COPY,17 <# COPY TEM PROCEDURES *>

MAXTERATWALSS= 107

BEGIN

BOULEAN ARRAY PASSIVETERMC(TEMAXTERMINALS D3

INTEGER ARRAY LINEBUFCTETUO) sLINECOUNTCTSMAXTERMENALS)E

ZONE ZINC2Gs 1s EMDOFDATA) eZOUT(Z6r14¢STRERRORD

SENSEREADY>s ZHEL PCT eT +STDERKORD?

IRTFGER TeJsACTIVETERMINALS sCURRTERMINAL -RESULTS

TERMINALWEF sBUFFERBASES

BOOLFAN POCLSENSENZ

INTEGER ARRAY TAC HE20)F

PROCEDURE ENDOFDATA(2ZsS-B)3

ZOKE ZF

INTEGER Sy BF

BEGIN

iF Bel AND Se? THEN

GOTO CENTRALWAIT?

Enos

<* CREATE TERMINAL POOL *#>

DPENCZIN, KeCETEME e202

UPENCZOUT SE. <i TEM >eUde

CREATEPOULCZOUT)E

OPENCZRELPeULCtir e003

OPENISENSEREADY sD e<sTEMs>e0)3

GETSHAREO(SENSEREAOY STA, T)E

tkCodrm O SHIFT 12 + 23 <® PREPARE SENSE READY OPERATION #>

SETSHAREO(SENSEREADY s Tae TS

ACTIVETERMINALS: © UF

BUFFERBASE:® 13

POOLSENSED:= FALSE?

FOR I3m 1 STEP 4 UNTIL MAXTERMINALS DO PASSIVETERM(T)3@ TRUEF

(to be continued)
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(continued)

CENTKALKATTS

END?

END

TF ACTIVETERMENALS>U AND =,POOLSENSED TREN

BEGIN

FunTTOR(16) SENDMESSAGES (SENSERKEAOYs 16 IADG

POOLSENSEDT= TRUEF

END:

Lie HUPFERREASES

RESULTS® WONLTOR C24) 4ARTEVENTSCZHEL Pe Te TADS

TF RESULTSU THER

BEGIN <* CETTENTION) MESSAGE ARRIVED >

LF LACT)<>0 THER

BEUIN

BUPFERRASESS IG

GOTO CERTRALSAITS

Eno

MUNTTORCZE)GET EVENTS CZHELP eT TANG

TACY) IR TG

AVNTTOR(22) SEWD ANSWERTCZHELP eT eT ADE

TERMIMALREF T= MONLIOK(4) GET DESCRIPTIONS (ZHELPsOsTADE
FOR Tye PAXTERMIWALS STEP =1 UNTIL 1 00

IF PASSIVETERM(1) THEN CURRTERFIKAL?© 17 <® FIND FREE TERMINAL NO #>

REGUL TreCkEATELINK (ZO0UTSUsTERMINALTOCCURRTERMINAL? + TERMINALREFS

Ve QUG? Lots

JF RESUILTK>U THEN

beat’

WRITE COUT 2 <2 CTUD>CREATELINK (2>/<< 00>, TERMINALREFs \
RESULT e<EcTUdr>05

DETPOSITIONCOUT 2 e0)3

Bey

ELSE 
|

BEGIN

#PITECZOUT/CCZ0>-CURRTERV TALS FALSE ADD 32,94

CITERMTNAL LOGGEC INKTU>2>)7

SETPOSTTIONC Z0UT A603

ACTIVETENMERALS = ACTIVETERMINALS#13

PASSIVETERMCCURRTERMINAL) $= FALSES

LINECOLNTCCURRTERMINALD 2® UF

ENO:

GOTO CRHERALWALTS

Ene

ELSE

BEGIN Ce ANSWER ( SENSE READY ) 4>

MONTTOR(TOIWATT ANSWERS CSERSEREAUY S14 18)3

POULSENSEDI® FALSES

REPEAT i

WEADCZiweCURRTERMINAL)? <® EMD OF DATA HANDLED @Y BLOCKPROCEDURE *>

ire 3

FO Ere 1 wHILE READCHARCZINSLINERUFCID) <>8 DO Tes 1443

SETPOSITIUNCZINGUSO)E

LINECOURT (CURRTERMINAL) £© LINECOUNT(CURRTERMINAL) 13

WRITECZOUT +<<Z0>6¢CURRTEWPINALS FALSE ADD 32614

<r TEKM & E>eCURKTERPIRALS

Kr LING © >¢CCDDD>sLINECOUNT(CURRTERMINAL J»

FOR dre 1 STEP 4 UNTIL I DO OUTCHAR(ZDUT+LINEBUF(IDIE

IF LEMERUFC(T) = 42 THEN

BEGIN <e A STAR IN FIRST PUSITION MEANS LOGOUT *>

WRITECZOUT/RS TERMINAL LOGGED QUTC<10>2>97 i

SETPOSITION(Z0UT+U-0)3

WEMOVEL EK CZOUT + TERMINAL IO (CURRTERMINAL ¢ FALSE)? {

ACTIVETERMUNALS: = ACTIVETEKMINALS=12

PASSIVETERM(CURRFERMINAL) $= TRUEF

END

ELSE SETPOSITIONCZOUT + 0-U)7

UNTIL ACTEVETERMINALS #03

END

REMAVEPUULEZ0UT)E

CLOSECZIN-TRUEDZ CLOSE CZOUT, TRUEDE
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sample 9:

Seakeneeene TEM TEST CREATE POOL AND CREATE LINK setaeenenkeee

PROGRAP CALL?

SPROGRABNAMED> CPOOLNAME>( .CTYPE>.<LOCIO> CPROCESS NAME>. CBUFS>,

STIMERS> CMASK>/CSUBST>) DORN

SPOOLNAMED ¢CLOCIO>sCPROCESS NAMED IEE CTEKTD

STYPED> ¢ CHUFS> /CTIMERG> sCMASK>SCHUBST> 238 CINTEGERD

THE PROGRAM CREATES & TEKMINAL WITH THE NAME <POCLNAMED>, FOR EVERY

SET OF LINK PARAMETERS A TERMINAL LINK IS CREATED

BEGIN

ALGOL COPY.13 Cw COPY Tim CONTROL PRUCEDUKES «>

INTEGER Te Je RESULT?

INTEGER Amway LaeCiteu

TYPFe LUCIDs TEKMINALREF, BUFSeTIMERS» MASKe SUBST?

REAL AWRAY ARKOTIED?

ZONE Zo DUMMYC Ts 1/STOERROREE

IF SYSTEMCGrT SAK DCD SHIFT 12410 THEN SYSTEM(Gs 1S PARAMS DDG

lis 13

OPEN( Zed es TRINGCARRCINGHEASEC I) Deude

RESULTim CKEATERGULC2DF

TF RESULTC>0 THEN SYSTEM(OSRESULT F€rCRPOOLI>03

GPENCDUMMY sie C3 320005

Tes UF

REPEAT <e® GET DUMMY MESSAGE FROM TEM x>

RESULTI® MONITTOR( 24) WAIT EVENTS (DUMMYs Ie TA)S

1F RESULT#U THES

SEGIN

Tf TAC) = =¢ SHIFT 12 TREN

BEGIN

MONITOK(20) GET EVENTECOUMMY elo lAdG

ise us

END;

END;

UNTIL leus

CLOSEC DUMMY, IRE DE

Tea te

FOR TS Te) wHILE SYSTEMCGrTsAKRIBS SHIFT 1246 OU

BEGIN

TYPES@ ARROTDG

tse lets

TE SYSTEMCGrTeARme dod SHIFT T2410 THEN SYSTEMC Ge Te CE PARAMED DG

LOCIGS® Amk(1) SHIFT Ca2h) EXTRACT 243

Tre lety

TF GSYSTEM(GrTs&RRK>B SHIFT 12 #10 THEN SYSTEM(C Gs IT e<SPRRAMS IS

see

OPENCOUMMY cts a Tab Wo CARR ENCREASE CLI} U0G

TERMINALREFS® MONITTOR(G,OUMMYsUsTADE

CLOSE (DUMMY, TRUEDE

Tes Lele

TF SYSTEM(G cL sARRIKDB SHIFT 1246 TREN SYSTEMC9e Ee CiPARAMEDDG

BUFSIM ARkO1)e

Ise Lets

TE SYSTEMU Ge Le ARKIKD> B SHIFT 1246 THEN SYSTEMCYs I eK EPARAMS PDE

TIMERS 3 © ARROTIG

drm dete

TF SYSTEM Gs Ls ARRISD B SHIFT 1204 THEN SYSTEMC 9s T/C EPARAMS DDE

MASKI@ ReR (TDG

Tre rete

TF SYSTEMUG Ts ARKIE>S GHEFT T2ee THEN SYSTEMC Oe Te CiPARAME DDE

SusStss ARRCIDG

RESULTT= CREATELENK (Ze TYPEsLUCIOs TERMINAL MEF cBUFS + TIMERS sMASK + SUBST OE

TF RESULTCOU THEN SYSTEMCPARESULT eC SCRL ink >}F

ENOs

LF SYSTEMC He Lede Kod TREN STSTEMC As Te CI PARAMED DE

Crosecz,tRuedd

EnD

"oF
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Example 10:

ear TEMTRIM koe

CONTAINS OPTIONS FOR TRIMMING TEN SYSTEM
AND COMMANDS FOR AUTOMATIC SYSTEM GENERATION FROM THE TEM SYSTEM TAPE

2

;

;

:

MESSAGE TEM RELEASE 2.0

TEMOUMMYOUTSSET 1

XTEM = EvIT TTEM 3 EDIT OPTIONS INTO THE PROGRAM TEXT

La/800Y OF INIT e

La/SEETRINSTART/ +

O./EsETKIMFINIS/,

is

DATE UF OPTIONS OPTIONS i= Us

NUMBER OF ACTIVE TERMINALS THCOUNT s2 45,

NUMRER OF ACTIVE TERMINAL GROUPS PHCOUNT bid Se

NUMRER OF SPOOL SEGMENTS FOR EACH TERMINAL GROUP

KUPRRER OF SPOOL SEGMENTS FOR EACH TERMINAL

SIZE OF TERMINAL ARUFFER IN CORE CHALE WORDS)

NUMRER OF SPOOL SFGMEWT BUFFERS IN CURE

SIZE OF TESTOUTPUT AREA (SEGMENTS)

PHSPOOLSEGM := 4,

THSPOOLSEGTM s= 10,

TERMBUFSIZE 32 Ths

SPOOLBUFS = ee

TESTSEGMNTS :& 42s

fe

F

O TEMDUMMYOLT

MODE Ten0

LOOKUP TEMDOC

IF OK.NO

MODE 1.YFS

o¢

iF Teves

TEMDOC = SET 1

TF <TEmDUC> NOT PRESENT

THEN CREATE IT PREFERRARLY ON DISC

ROMOL = ALGOL TRCOL

BTEN = ENTKY 2() TEMDUC

BTEM = RCMGL XTEM TRANSLATE YPIMMED PRUGRAM TEXT

TRACE = ENTRY 40 TEMOOC

TRACE = ALGCL TTeACE GENERATE PROGRAM FOR ANALYSING TESTOUTPUT

SCOPE USER BTEM TRACE

O TE*DUMMYOQUT

CLEAk TEMP XFEM RCMOL FTEMTPRIM TROMGL TTEM TTRACE TTEMTEST TEMLOAD TEMSAVE,

TEMLIST

oc

CLEAw TEMP TEmMDtime VOUT
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