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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 Jérgensen

A/S REGNECENTRALEN, October 1978
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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 multiplexing 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 progranming of on-line systems

easier, because TEM allows an application written in a higher

programming language to access a number of terminals through ce

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.



2.1 Some TEM Concepts 261

2616] Terminal Pools and Terminal Links 2.1.)

2.1.2

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 must 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

Names of Pools 2.1.2

The name of a pool must 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.

Types and Names of Terminal Links 2.1] ‘@

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

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

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

access protocols are supported:

1) TTY compatible processes.

For this protocol TEM offers two access modes:

a) link type = 0

TTY multi-terminal.

TEM offers spooling and miltiplexing facilities. @



2.1.4

b) link type = 2

TTY single terminal.

Only spooling facilities.

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

[6].

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 must be

unambiguous within the pool.

Blocks and Transactions 2.1.4

a) Type = O (TTY multi-temninal)

1 transaction = 1 block

local id data

3 bytes

b) Type = 2 (TTY single terminal)

] transaction = 1 block

data

c) Type = 4 (termin and termout processes)

] transaction = n blocks n> 1

cu DEV DATA | «se DATA eee ETX
ed

1 byte 1 byte 1 byte

ref. [4]



Multiplexing

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

pools

links

termi-

nals

Figure 1: A TEM Configuration.
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tpoolt tpool2

\
\

T

tl t2

tpooli

/\
ti di d2
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2.1.6 Spooling 2.1.6

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

installed.

The queues contain all operations not yet performed, i.e. for

links input and output operations and for pools answers from

input operations.

2.2 TEM Operations 262

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 qper-

ations are designed especially for TEM.

2.2.1 Control Operations 2.221

Operations concerning pools are activated by sending a message to

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

same name 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



= 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

17 no free pool

18 no free link

19 terminal in existing link

20 terminal not in existing link

21 terminal unknown

22 -

23 -

2.2.1.1 Create Pool 2626161

message : 90 0) receiver TEM

+ 2:

+

+6

+8

: NAME

+14

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

+ 2:

+4

+6

+8

: NAME

+14

The operation removes the terminal pool.

Possible status bits: 15.

2.2.1.3 Lookup Pool

message : 94 ie) receiver TEM

+ 2:

+4

+6

+8

3 NAME

+14

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

222.162

2.2.1.3



answer : status

+ 2:

+4

+6

+8

+10 block full

+12 halfword free

+14

"block 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 mmber of halfwords left for

further input spooling.

Possible status bits: 15.

2.2.1.4 Create Link

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 number of input

operations are initiated on all links with fewer input transac-

tions spooled than defined by 'bufs'.

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

ricds, 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 nl.

2220123

2.2.1.4



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 cutput are handled as de-

scribed in the following:

1) Type = 0 (TTY multiterminal)

a)

b)

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.

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.

3) Type = 4 (format 8000 termin and

a)

termout)

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)



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

One should notice, that while the length of CJ 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 GJ received by the application fram

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 on to

the output link, one must 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 muiltibuffered.

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

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

larly if links of different types are connected to the same

pool.

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



2.2.1.5 Remove Link

2.2.1.6

message :

+ 2:

11

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

terminated or suspended before the removal. In the first case

message (1) must 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 on the link.

Possible status bits: 15, 16.

Lookup Link

message :

26201.5

102 0/1 receiver terminal

localid pool

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

2.2.1.6

104 0 receiver terminal

localid pool+ 23

If the link is known the answer will be:

answer

+ 2:

+ 4:

+ 6:

+ 83

+102

+122

status = 0

localid

term.proc.dilescr.adr.

bufs timers

pool

blocks full

halfwords free



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 mmber of input and output 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 0 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 2.2.1.7

message : 106 e) receiver TEM

+ 2:

+ 4: term.proc.descr.adr.

Answer as for lookup Link.

Possible status bits: 16, 19, 21.

If bit 191, the terminal is in a link, but the corresponding

pool is created by another user.
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2.2.2 Input/Output Operations 2.2.2

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].

The following functions have been implemented:

1) Sense.

2) Sense ready.

3) Input.

4) 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) Simulate 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.

2.2.2.1 Sense 222.201

message 3: 0 ie) receiver terminal pool

+ 2:

+ 4:
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answer : 0 e
+ 2: 0

4s ie]

2.2.2.2 Sense Ready 2626262

message : 0 2 receiver terminal pool

answer 3: status

2: ia)

A 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.

2.2.2.3 Input 2.2.2.3

message =: 3 mode receiver terminal pool

+ 2: first adr.

+ 4: last adr.

+14:
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answer: status

+ 2: halfwords

+ 4: no. of chars.

+143

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, scme comments may be necessary.

The mode field in the first input operation defines the input

mode in the whole lifetime of the pool. Correspondingly, the in-

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:

a

input

answer input (data)



2.2.2.4

Sense ready protocol:

16

sense ready

answer sense ready (timer status)

and when data occurs:

ready

answer input (data)

and when there is not more data:

answer input (number of bytes = 0)

Output

message :

+ 2:

+ 4;

+14:

5 _|mode

2026264

receiver terminal pool

first adr.

last adr.

status = 0

halfwords

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

(very) fast device. Only if the spool queue 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.

9 mode receiver terminalpool

first adr.

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

2.2.2.5 Simulate Input

message ;

+ 23

+ 4:

+14:

answer:

operation.

2.2.2.6 Start Input

message :

+ 2:

+ 4:

+ 6:

+14:

110 mode

local id

bufs

2026265

262.226



Independent of the normal input spooling 'bufs' input operations

on the link are initiated.

The automatic activation of input operations as defined in the

creation of the link is not resumed before the number of out-

standing transactions becomes less than standard.
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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. OPERATING GUIDE

the following:

1. The start up.

2. Closing down.

3.1 The Start-Up

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: 780928 0

MESSAGE TEM SIZE 9320

MESSAGE TEM *** AREA 6

MESSAGE TEM BUF 20

PAUSE TEM *** INIT TROUBLES

3.1



remove area 6 buf 20 run

READY

MESSAGE TEM VERSION: 780928 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 ek
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> optiomal value of area processes.

buf <b 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 3.2

There exists no close conmand 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 3.3

During the run the system may break down in me 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

2. 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

3. 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 ome 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.
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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 autcmati-

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 5

proc tem remove new tem run

READY

°o 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 o pip

20 trace testcopy.10000 (everything is printed)

30 0c

40 convert pip

50 finis

go
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4, SYSTEM GENERATION

TEM is distributed as a magnetic tape containing the files below:

O: label

ls: tenhelp (is used as an auxiliary file when generating

etc.; contains the files “temtrim", “temload",

“temsave" and "temlist").

2: troamol (computer for compilation of “ttem").

3: ttem (system program text).

4: ttrace (program for analyzing of testoutput).

5: ttemtest (text file containing ALGOL procedures and

programs for testing the system. The binary

programs are not installed in the standard

generation of the system).

4.1 Loading the System from Tape to Backing Storage

The system is loaded by the file temload. If the system tape is

called mttem the backing storage areas might be generated as seen

below:

temdoc = set 1 <discname>

3 specify bs-document; default = disc

temhelp = set mto mttem 0 1

i temhelp

i temload

The system files will be permanented with user scope.

4.2 Saving the System from Backing Storage to Tape

New system tapes are generated by the file temsave. If the tape

is already labelled mttem the generation is done as follows:

temdoc = set mto mttem

i temhelp

i temsave

4.)

4.2



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

ters.

In order to ensure a high degree of flexibility and a good 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 e

show the date of the trinming (e.g. 781101). The

standard value is 0 indicating that standard op-

tions are used.

“thcount." The maximal number of terminals 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. @

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

maximal size of the queue used to spool operations

to a terminal.

"“thbufsize" Number of spoolbuffers in core (segment buffers).

If this trim parameter is made larger, the number

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.
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"“testsegments" The 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.

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' (section 4.1) or direct from tape.

a) Installation from tape.

If the system tape is called mttem, the installation is

performed as shown below:

temdoc = set 1 <discname> ; default = disc

temhelp = set mto mttem 0 1

i tenhelp

xtrim = edit temtrim

EDIT COMMANDS

i xtrim

b) Installation from backing storage.

temdoc = set 1 <discname> ; default = disc

i temhelp

xtrim = edit temtrim

EDIT COMMANDS

i xtrim
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parameters 'thcount' and 'testsegments' are changed to 10 and

0 respectively.

temdoc = set 1 disc 2

temhelp = set mto mt]123456 0 1

i tenhelp

xtrim = edit temtrim

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

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

£

i xtrim

Resource Demands

4.4.1 When Installing

The process used for installation may run with standard resources

except that:

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

b) User scope must equal system scope (-8388607: 9388605). 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 must be available for the above mentioned files.

4.4

4.4.1
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4.4.2

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

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

much depending on the TEM trinming.

Primary store (halfwords):

Standard consumption approx:

Terminal pool descriptions:

Terminal link descriptions

Spoolbuffer

Test buffer (optional)

Message buffers:

Constant consumption

pool consumption

Link consumption

Area processes:

Constant consumption

Pool consumption

Backing storage segments:

Testarea

Spool area

Example 5:

5400

pheount * 74

theount (100 + ternbufsize)

spoolbus * 516

512

pheount x 2

thcount

pheount

testsegments

phcount * (phspool segm +1) +

theount * (thspool segm +1)

If the trim parameters of TEM are set 10

options:= 781001,

theount:= 10,

phcount := 4,

phspoolsegm:= 8,

thspoolsegm:= 8,

spoolbus:= 2,

testsegments:= 42,



the resource demands will be

Primary store: 9280

Message buffers: 20

Area processes: 6

Backing storage segments: 168



{1}

[2]

[3]

[4]

[5]

[6]

RCSL No 31-D476:

Multiprogramming System

RCSL No 31-D300:

Monitor 3

RCSL No 31-D477:

RC8000 Monitor, Part 2, Reference Manual

RCSL No 52-AA640:

Format 8000 - A transaction Oriented System General

Description. Revision a

BEL 22.2.78

Format 8000 termin

BBL 780414

Format 8000 termout



The examples in this appendix illustrate how the facilities of

TEM are used by an application program written in ALGOL.

Example 6: is a set of procedures, which makes it simple to call

the control operations of TEM.

Example 7: is a program communicating with a number of terminals.

The terminals are defined at start up. A transaction is read from

a terminal. The indata is processed and an answer is printed. As

the example should illustrate the use of TEM only, the processing

of a transaction is very simple: The number of lines received

from the terminal is counted, and the input line will be echoed @

on the terminal.

Example 8: is also a multiterminal program. But in this case the

terminals are logged in and logged out dynamically. A terminal is

logged in when the attention button on the keyboard is pressed,

and logged out, after an '*' has been written on the terminal.

The example illustrates the use of the sense ready operation. The

program handles transactions as in example 7. But when the indata

stream runs empty the reading is interrupted by the block pro-

cedure. Processing is continued in the main loop of the program.

This loop treats events from the monitor. In this simple example

only two kinds of events are of interest: attention messages (log

in) and answer TMm a sense ready operation. .

Example 9: is a utility program, which creates terminal pools and

terminal links. Such a program may be of interest, e.g. when an

application, where the program has communicated with the external

processes itself, is re~layed to use TEM to interface the de-

vices. The utility program is called so that the pools and the

links exist when the application program is started.
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Example 6

INTEGER PROCEDURE CREATEPOOL(ZIF

ZONE Ze

BEGIN

INTEOER Ti

INTEGER ARRAY ZLACHS2M)-STAC1E12)95

ZONF ZTEMC Ts 1 ¢STOERRORDE

OPENCZTEMSU <3 TEM E> eUDE

GETZONES(ZeZ1A0F

GETSRAREO(ZTEMSS I Ae I)E

STACG)3=90 SHIFT 123

FOR Ira STEP 1 UNTIL 3 00 SIACAFT)S=ZIAC2+1)e

SETSHAREG(ZTEMsS1As1d5

MONTIORC1O¢ZTEMs1 STADE

CREATEPOOLS@IF MONTTOR(18s2TEMe1eS1A) <> 1 THEN =1 ELSE SIAC1)E

CLUSECZTEMS TRUEDS

Eud CREATEPOOLS

INTEGER PROCEDUKE REMOVEPOOL{Z)3

ZONE 23

BEGIN

INTEGER [3

INTEGER ARRAY ZIACT22N +STACT S123

ZONE ZTFMC1 eT eSTDERRORDE

OPENCZIEMSUscsTEMt>o)IE

GETZONEO(Z+ZIADE

GETSHAREO(ZTE4sS1A01)3

STACH) 2502 SHIFT 123

FOR L:e0 STEP 1 UNTIL 3 DD SIACRHI)SSZTAC2+ID3

SETSMAREG(ZTEMSSIAL1IG

MONTTORCV6¢2TEMs 1 6SIADS

KEMUVEPOOL SELF MUNITORCTAsZTEM¢1¢S1A) <> 1 THEN =1 ELSE SIA(1)3

CLOSECZTEM > TRUEDS

kip REMOVEPOOLS

INTEGER PROCEDURE CREATELINK (2 TYPE s1D-PROCREF sBUFS6TIMERS 6

MASK ¢SULSTIS

Zone 23

INTEGER TYPE eID sPRKOCREF sSUF SoTIMERS oASK sSURSTS

BEGIN

INTEGER TG

INTEGER ARRAY ZTACTI2U)/STACTI1296

LONG ARRAY ARNC1S2)3

ZONE ZTEMC Te e¢STDERRORDS

GETZGNEC2 eZ I A)s

APRCTDSSZIACEIZ ARKCTIEZARRCT) SHIFT 26 ADD ZIACSDS

ARH(2)2S2TACG)3 Baw C2)Z8ARR Ce) SHTFT 24 AOD ZIACS)E

lists

OPENCZTEMsUeSTHING ARRCINCREASE(L)) 2003

GETSHAREG(ZTEM STAs 13

STAC4) OG SATFT 12 AbO TYPEs

STACS) 25104

STACH)SSPMOCRERS

SYAC7)2=4UFS SHIFT 12 ADD TIMERSS

STAC3)3= MASK SHIFT 12 ADD SudSTs

SETSHAREGCZTEMSST M61)

MONTTORCTGeZTEMe Te S1ADG

CREATELINE S2IF “ONTTOR(1BeZTEMeteS1A) <> 1 THEN @1 ELSE SIAC1)3

CLOSE CZTEmMe fRUEDS

EO CREATELINK:

INTEGER PROCEDUPE REMOVELINK(ZsIOc IMMEDIATE) S

ZONE Ze

INTEGER 105

BOOLEAN ImMMEDTATES

REGIN

INTEGER I5

INTEGER ARRAY ZIACTE20) ¢SIA(1372)3

LONG ARRAY ARR(1E2)3

ZONE ZTEMC 1.1 ¢STOERROR)?

GETZOWES(ZeZ21A)5

ARRCDIESZIAC2)3 ARRCT)SSARR(1) SHIFT 24 ADD ZIACSIE

ABRCZ)ESZIACGIE ARRE22BARRL2) SHIFT 24 ADO ZIACS)E

Tsetse

OPENCZTEMsUeSTRING ARRCINCREASECID) 6025

GETSHAREG(ZTEMSSIAS 15

SIACG) #102 SHIFT 12 #C1F IMMEDIATE THEN 1 ELSE We

STACS) s103

SETSHAREGCZTEMeS EAT IE

MONTTORC1GsZTEMe 1 sSIAD3

REMOVELINK2@2F MONITOR(1Bs2TEMs 1 eSIA) <> 1 THEN @7 ELSE STAC1)5

END REMOVELING§

INTEGER PROCEDURE TERMINALIOCTERMINALAUMHER) 3 ©

INTEGEH TERMINALNUMRERS

TERMENALTDz@( {TERMINAL NUMBEA//10 + 48) SHIFT & ADO

(TERMINALNUMBER MOO 10) + 48) SHIFT & ADD 327



eee TYEMTEST wwe

A TESTPROGRAM FOR SIMPEL TESTING OF THE TEM SYSTEM

PROGRAM CALLS

TEMTEST TERMS<TERMINALNAME@1>,<TEKMINALNAME=2>4 cog <TERMINALNAME OND

THE PROGRAM ACTS LIKE THIS:

: CREATE TERMINAL POOL

? CREATE LINKS TO ALL TERMEMALS SPECIFIED IN PROGRAM CALL
Loop

READ AN INPUT LINE FROM A CONNECTED TERMINAL

(THIS TNPUT LONE STARTS WITH A TERMINAL NUMAER)

INCREASE LINECOUNT(TERMINAL NUMBER)

WRITE TERMINAL LOENTIFICATION

eRITE TEXMIWAL NUMBER

wRITE LINE COUNT

WRITE CONTENT OF InwPUT LINE

GOTO LOOP

BEGIN

ZONE ZC 2beleSTOERRORDG

INTEGER [eACTIVETERMINALS ¢MAXTERMINAL SoCURRTERMINAL RESULT + TERMINALREFS
REAL ARRAY ARRC122)5

ALGOL COPY.13 <*# COPY TEM PROCEUURES *>

<* CREATE TERNAL POOL = #>

GPEN(Te@e Ki TEMs rode

CREATFPOOL(Z)3

MAXTERMINALS SZACTIVETERMINALS S206

<4 CONNECT ALL TERMINALS SPECIFIED IN PROGRAM CALL = >

beGIn

INTEGER Ji

INTEGER ARRAY Ladistuye

ZONE DUMMY (1416S TOERQOR) 3

1823

FOR 1381 WHILE SYSTE4(asToakw)? 2 * SHIFT 12 + 10 DO

HEGIN

MAKTERMINALS $3 AX TERMINALS #45

arse

OPENCOUMMY sileSTRING ARRCINCREASECI)) 6026

TERMINALREFSS9ONITOR (4 ¢RUMMY De TA)S

RESULTS=CREATELINK (Ze

Ge TERMINALTOC*AXTERMINALS) eTERMINALREF 61 20 oli e0d3

TF WESUIT <> U THEN

WRITE (UUTs <2 <TO>CREATELINK (2 > e6¢D> eT ERMINALPEFs<2) 3 r>/RESULT) ELSE

ACTIVETERMINALS SSACTIVETERMINALS OTS

Trsted3

CLOSE C DUMMY -TRUEDE

ENDS

ENDE

1F ACTIVETERMINALS < 1 THEN GOTO STOR;

BEGIN

INTEGER Todi

INTEGER ARRAY LINGBUFC121U0) sLINECUUNT CT EMAX TERMINALS) @

FOX [281 STEP 1 UNTIL MAXTERMINALS 00 LINECOUNT(I)!20;

<x READ A LINE AND DISPLAY IT ON CORRESPONDING TERMINAL = >

Loup:

PEADCZeCURRTERMINAL)Z

sete

FOR Iss WHILE REAOCHAR(Z+LINEBUF(ID) <> 8 00 Lrat+13

SETPOSITION(Ze0 6093

LENE COUNT (CURRTERMINAL) £8L LNECOUNT(CURRTERMINAL) $43

WRITECZe€<Z0>eCURRTERMINAL <3 TERM & t>e<<ZO>eCURRTERMINALS

<2 LINE 2 3>¢<DOD>-LINECOUNT(CURRTERMINAL) o<

FOR Js7 STEP 1 UNTIL I 90 OUTLHAR(ZeLINEBUF(JIDF

LF LINEBUFET) = 42 THEN

BEGIN <e 4 STAR IN FIRST POSITION MEANS LOGOUT = >

WRITECZe<2 TERMINAL LOGGED OUT<10>23)3

SETPOSITION(Zodeuds

REMOVELINK (ZsTERMINALIOCCURRTERMINAL) oFALSED3
ACTIVETERMINALSS@ACTIVETERMINALS@ 13

ENO;

SETPOSTTIONCZs0,U)3

ITF ACTIVETERMINALS > 0 THEN GOTO LOOP;

ENDS

STOP:

REMOVEPOOL( 225



Example 8:

3 wee TEM SENSE READY TEST axe

3A TESTPROGRAM FUR SIMPEL TESTING OF THE TEM

3

# PROGRAM CALLS

i <PROGRAMNAKED

F THE PROGRAM ACTS LIKE THIS:

; CREATF TERMINAL POOL

# Loor

WALT ATTENTION OR INPUT READY

IF ATT THFm LOGIN GOTO LOOF

FAD LINE FROM TERMINAL

@HITE TERSINAL NUMBER ANDO LINE NUMRER

ECHO TNDATA

TF FIRST CHAR = = THEN LOGOUT

Guro Loar

BEGIN

CATEGER MAXTERMINALS?

ALGUL COPY.15 <* COPY TEM PROCEOURES >

MAXTERMINALSE2 103

BEGIN

33

SYSTEM

HOOLEAN ARRAY PASSIVETERM(1SmAXTERMINALS)

INTEGER ARRAY LINEBUFC131U0) sLINECOUNT(1EMAXTERMINALS) 5

ZONE ZINC26¢T ENDOFDATA) sZOUT C2601 eS TRERROR) »

SENSEREADYs ZHELPC1e1»STOERROK)S

INTEGER Lode ACTIVETERMENALS sCURRTERMEINAL sRESULT >

TERMTNALWEF sBUFFERBASES

BOOLFAN POCLSENSEDS

INTEGER ARRAY IACTS20)3

PROCEDURE ENDOFDATACZ¢Ss8)2

ZONE 2s

INTEGER Se be

BEGIN

LF B&O AND S#2 THEN

GOTO CENTRALWAITE

ENDS

<e CREATE TERMINAL POOL *#>

OPENCZINs BoE TEMS >o2)3

UPENCZOUT +8 eK TEMS > 00)3

CREATEPOULCZ0UTIS

OPENCZHELPeUs<s sree

OPEN(CSENSEREADY sOe<t TEMS > 0003

GE ISHAREG(SENSEREAOY s1As1)3

TAC4)s@ OU SHIFT 12 + 23

SETSHARES(SENSEREADY TAs )3

ACTIVETERMINALS us

BUFFERGASE:= 13

POOLSENSED:@ FALSES

FoR

<* PREPARE SENSE READY OPERATION #>

Tes 7 STEP 1 UNTIL MAXTERMINALS DO PASSIVETERM(I)2@ TRUES

(to be continued)
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(continued)

CENTKALUATTS

TF SCLTIVETERMINALS>U AND =2POOLSENSED THEN

BEGIN

MunTTOR(14) SENDMESSAGES(SENSEREAOY ot el ADE

POOLSENSEUL® TRUEF

ENDG

Lr= HUPFERBASES

RESULTI® WON TORC24)4ALTEVENT SC ZHEL Pele TAG

TF weSutTau THER

BEGIN <* CETIENTION) MESSAGE ARRIVED #>

LF LACT) <>0 THEN

HEGLN

BUFFERRASE iG

GOTO CENTRALWALTS

Ene

MUNTTOPC 26) GET EVENTS CZHELP eI e LAde

TACGie 15

MOMTTORC22) SENG ANSWERS CZHELPeLeTADE

TERMLMALWKEFS= "ONTIOR(S) GET DESCRIPTION: (ZHELPoOrTA)3

FOR Ti MAXTERMUNALS STEP =1 UNTIL 1 00

Tk PASSIVETENM(CL) THEN CURRTERMINALE® [3 < FIND FREE TERMINAL NO >

RESUI TESCREATELINK (Z0UT +s TERMINAL IDC CURRTERMINAL) sTERMINALREF ¢

VeQUb? Goede

ie WESULTK>u THEN

BEGIN

ARITECOUT <2 C1UD>CREATELLIVK (3 >4<<00>/TERMINALRER 62) S 2>e

RESULTe<iglur>z>)¢

DETPOSETIONCOUT 2120) 5

eho

ELSE

BEGIN

APITE CLOUT eCKZO>-CURRTERE [AL e FALSE AOD 32a16

<rTRERMTNAL LOGGEE INK€1b>3>)5

SeTPOSTTIANCZOUTsUe0dE

ACTIVETERMENALSS = ACTIVETERMINALS#13

PASSIVETERM(CURRTERMINAL} = FALSES

LINE COUMTCCUMRTERMINALD S@ UF

Enns

GOTO CENIRALMAITS

EN

ELSE

BEGIN <® ANSWER ( SENSE READY ) >

MONTTORCTSINATT ANSWERS CSENSEREADY oT el Ade

POULSENSEDT= FALSE

REPEAT

WEAGCZINSCURRTEKMINAL)S <# END OF DATA HANDLED BY BLOCKPROCEDURE *>

lis 13

FO [t= I wHlLe READCHAHK(ZINSLINERUF(I)) <>8 OO Irs Let?

SETPOSITIUNCZINsUeO)E

LIMECUUNTCCURRTERMINAL) t= LINECOUNT(CURRTERMINAL) O13

WPITECZOUT¢ <<Zu>sCURRTERMINAL S FALSE AOD 32016

<i TERM 2 eCURKTERMINALS

Kp LINE 3 s>e<<DDD>+LINECOUNT(CURRTERMINAL}ez3 3307

FOR dis 1 STEP 1 UNTIL J DO OUTCHAR(ZOUT+LINEBUF( DIF

TF LISERUFCT) ® 42 THEN

BEGIN <# A STAR IN FIRST PUSITION MEANS LOGOUT ®>

WRITECZOUT 2S TERMINAL LOGED OUTS10>2>)2

SETPOSITION (CLOUT »Us0)3

MEMOVELING (ZOUTsTERMINALIO(CURRTEMMINAL) »FALSE DS

ACTIVETERMINALSS= ACTIVETERMINALS=13

PASSIVETERM(CURRTERMINAL) z= TRUES

ENO

ELSE SETPOSITIUN{ ZuuUT-O2udF

UNTIL ACTIVETERMENAL S303

END

REMOVEPUOLCZONT)¢

CLOSECZINZTRUEDS CLUSECZUUT,IRUEDS

ENDS

eno
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Example 9:

aannreeewae TEM TEST CHEATE POOL AND CREATE LINK aeeannananenn

PROGRAM CALL:

SPROGRAMNAME> <POOLNAME>( .<TYPE>.<LOCID>,<PROCESS NAME>. CBUFS>,

STIMERS>.<MASK> + <SUBST>) Deon

SPOOLNAMED 6<LOCLO>s<PROCESS NAMEDS SR CTEXTD>

STYPE>eCHUFS> eS TIMERS? ¢CMASK> oSSUBSTOS SINTEGERD>

THE PROGRAM CREATES A TERMINAL WITH THE NAME <POOLNAME>. FOR EVERY
SET OF Liftvm PARAMETERS A TERMINAL LINK IS CREATED

SEGIN

ALGOL COPY, @ <e COPY TEM CONTKOL PROCEDUKES >

INTEGER Lo Je RESULTs

TYPEs LUCTOs TERMINALREFs BUFSsTIMERSs MASK» SUBST?

INTEGER ARRAY Lad1seude

REAL ARRAY ARRCT3E0F

LONE Zs DUMMY(1421-STDERRORDS

TF SYSTEM( Sel eANRIC>S SHIFT 12¢10 THEN SYSTEM(9e1s<2PARAMI >)

Isa 13

OPEN( 2 ede STRINGCARRCINCREASE(I)) 2 0UD2

RESULT3= ChKEATEPGUL(Z)3

TF RESULTC>0 THEN SYSTEMC9/RESULTs<2CRPOOL>)5

OPEN(CDUMMYslledsf>eUdG

Tse U3

REPEAT <# GET DUMMY MESSAGE FROM TEM «>

MESULT2S MONITOR(26) WAIT EVENTS (OUMMY >I ¢ TADS

IF RESULTSU THEN

AEGIN

If I[A¢1) @ =2 SHIFT 12 THEN

BEGIN

MONITOR(20) GET EVENT: (COUMMYsS oT ADS

lire us

EN

ENDS 
.

UNTIL Lau;

CLOSECOUMMY si kite dG

Isa 13

FOR Is 1¢7 WHILE SYSTEMCesTeARRIBY SHIFT 12¢4 00

BEGIN

TYPE gs ARRCT)S

Isa Jets

TF SYSTEM(SsTrARKIE>8 SHIFT 12°10 THEN SYSTEMCYsE ect PAHAMI>)3

LOCIUE® ARWL1) SHLFT (= 26) EXTRACT 245

Tra let

IF SYSTEMCGol¢ARRDCDS SHIFT 12 410 THEN SYSTEMCYsTe<sPARAMS>)3

via a3

OPENCDUMMY ste STRING CARR CINCREASECJ}2) 0005

TERMINALREF 3% MONTTOR( 4s OUMMY oUe LADS

CLOSECOUMMY TRUE) S

Tes leds

EF SYSTEM(Ge1/ARRIC>B SHIFT 12¢4 THEN SYSTEM( oT e<3PARAMS>IG
BUFS2= ANK(1)3

Iga Lee

IF SYSTEM( 4s LARK IK> B SHIFT 1244 THEN SYSTEM(YsL2<sPARAMS>)3

TIMERS: © ARK(1DG
tsa lets

IF SYSTEM(Ss1sAKRIC> B SHIFT 1244 THEN SYSTEMC9s Le <3PARAMS>)3

MASK ARROTDG

Irs 1413

IF SYSTEMCSsTsARH)<>d SHIFT 1294 THEN SYSTEM(9s1e<2PARAMEDDE

SubStsa ARRCI)G

RESULTI& CHEATELINK(Z2eTYPEsLUCIOs TERMINAL WEF sBUF Se TIMERS MASK oSUBST IG
TF RESULT€>0 THEN SYSTEM(DSRESULT so CRLink s>)3

ENO;

IP SYSTEMCOrLsARRIEDU THEN SYSTEM(Gs1 eS PAKAMED DGS

CLOSE (Zo TRUE):

eno

°F



wee TEMTRIM toe

CONTAINS OPTIONS FOR TRIMMING TEM SYSTEM

AND COMMANDS FOR AUTOMATIC SYSTEM GENERATION FROM THE TEM SYSTEM TAPEBe Se Se te Be
MESSAGE TEM RELEASE 2.0

TEMOUMMYOUTSSET 71

XTEM = ELIT TTETM 3 EDIT OFTIONS INTO THE PROGRAM TEXT

Le/8O00¥ UF INLT/ es

Leo/SSSTRIMSTART/ +

OD /SsSTRIMFINIS/ o

V/

! DATE UF OPTIONS £ OPTIONS Ue

{ NUMBER OF ACTIVE TERMINALS { THCOUNT 156

f NUPIRER OF ACTIVE TERMINAL GROUPS { PHCOUNT Se

{ NUMRER OF SPOOL SEGMENTS FOR EACH TERMINAL GROUP | PhSPOOLSEGM 1M.

f NUMRER OF SPOOL SEGMENTS FOR EACH TERMINAL £ THSPOOLSEGM 106

{ SIZE OF TERMINAL RUFFER IN CORE (KALE WORDS) 1 TERWBUFSIZE Vhs

! NUMBER OF SPOOL SFGMEWT BUFFERS IN CORE £ SPOOLSUFS ee

{ SIZE OF TESTOUTPUT AREA (SEGMENTS) ! TESTSEGMNTS 42e

fe

F

O TEMDUMMYOUT

MODE T.NO

LOOKUP TEMDOC 2 TF <TEMDUC> NOT PRESENT

IF OK.NO

mMOOE 1.YFS

o¢

TF te¥es

TEMOOC = SET 7 2 THEN CREATE IT PREFERRAALY ON DISC

RCOM)L = ALGOL TRCOWOL a

sTes = ENTRY 20 TeEMDUC

BIEM = RCHOL XTEM 3 TRANSLATE TPEMMED PRUGRAM TEXT

TRACE EnTeRy 69 Temvoc

TRACE = ALGOL TTRACE GENERATE PROGRAM FOR ANALYSING TESTOUTPUT

SCOPE USER KTEM TRACE

Oo TEMDUMMYOUT

CLEAR TEMP KFEM RCHOL TEMTRIM FRCMGL TTEM TTRACE TTEMTEST TEMLOAD TEMSAVEs

TESLIST

oc

CLEAk TEMP TEMDtime YOUT



RETURN LETTER

Terminal Access Module (TEM)

Title: Reference Manual/Operating Guide RCSL No.: 31-D513

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-.
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