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FOREWORD

First edition: RCSL No 31-D481.

Second edition: RCSL Mo 31-D513.
The marmal 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 Mpller Jgrgensen
A/S REGNECENTRALEN, Octcber 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 mcdule 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 cutput 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
programming language to access a number of terminals through one
stream by means of the standard input/ocutput 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. .
2.1 Scme TEM Concepts 2.1
2.1.1 Terminal Pools and Terminal Links 2.1

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 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. .
2.1.2 Names of Pcols 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 IS0 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 must 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 malti~terminal.

TEM offers spooling and miltiplexing facilities. .



2.1.

b) link type = 2
TTY single terminal.
Only spooling facilities.

2) Format 8000 termin and termout processes ref. [5]
link type = 4
Maltiplexing 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
unanbiguous within the pool.

Blocks and Transactions

a) Type = 0 (TTY multi-terminal)
1 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 n>=1
CU DEV DATA | -.. DATA e ETX
L
1 byte 1 byte 1 byte

ref. [4]

2.

1.



Multiplexing 2.1.5

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

RN

links t1 t2 t1

termi-
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 cutput. This spooling is done partly in primary store
and partly on backing store. Every link and pool has its own
spool cqueue 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/ocutput operations.

The conventions for input and ocutput 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 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

2.1.

2.2

2.2.1



word is only defined when the result of the answer is normal (WO

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

o

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

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

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

message 90 0 receiver TEM
+ 2:
+ 4
+ 6
+ 8
NAME
+14

receiver of messages concerning the pool.

2.2.1.1



. 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 0

o O BN

+ + + +

+14

The operation removes the terminal pool.

Possible status bits: 15.

2.2.1.3 Loockup Pool

. message 94 0

+14

receiver TEM
———rey

receiver TEM

—

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

2.2.1.2

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 number of halfwords left for

further input spocling. "?
- 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. —_—3 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)).

'oufs' (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 rnumber of timer pe-—
riods, 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' ars 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 ocutput are handled as de-

scribed in the following:
1) Type =0 (TTY maltiterminal)

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 cutput 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) Qutput.
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. .

Crie 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 ocutput operations, 12 bits are compared,
as CU is extended with 4 bits equal to O.

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 ocught 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 cutput 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 multibuffered.

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 cornected to the same .
pool.
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Possible status bits: 14, 15, 18, 19, 21.

2.2.1.5 Remove Link

message

+ 23

102

o/ receiver terminal

localid

pool

The operation removes a terminal link from a pool. The removal
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) must equal O, 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.

2.2.1.6 Lockup Link

message :
+ 2:

104

0 receiver terminalpcol

localid

R

If the link is known the answer will be:

+ 2:
+ 4:
+ 6:
+ B:
+10:
+12:

status =

localid

term.proc.descr.adr.

bufs

timers

pool

blocks full

halfwords free

2.2.1.5

2.2.1.6
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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 cperations in queue for

the link. I.e. the number of input and cutput 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.

receiver TEM

—

2,2.1.7 Lookup Terminal
message 106 0
+ 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
pcol is created by another user.
2.2.2 Input/Output Operations

The input/cutput cperations 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

13
The following functions have been implemented:

1) Sense.
2) Sense ready.
3) Format 8000 device control.

4) Input.
5) OCutput.

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 multiplexing and
spcoling 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 pcol.

3: Message unintelligible.
4: Link not known in pool.

Sense

message 0 0 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 pcol
—_—
status
0
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

+ o+
O )

+

2

operation

modifier

physical address

logical address

local-id *)

2.2.2.2

2.2.2.3



2.2.2.4

answer :
+ 2:
+ 43
+ 6:

*) The two byte device
i.e. LOCAL-ID:

15

status

result

physical address

logical address

address used in comminication with TEM,

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 miust be sent on an cutputlink.

Input

message
+ 2:
+ 4:

+14:

answer
+ 2:
+ 4:
+14:

First input cperations are initiated as described in 2.2.1.4. Se-
condly an answer from same external process in the pool is waited

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

3 mode

first adr.

last adr.

status

halfwords

no. of chars.

receiver terminal pool

user, perhaps modified with address information.

Because input may be initiated asynchronous with the input mes-

sage from the user, some 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-
data buffer that the application mekes available, may be too
small for the block received from an external process. Hormally
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
input

( answer input (data)

Sense ready protocol:

3 sense ready 3
'  answer sense ready (timer status)

and when data occurs:

answer sense ready

—

input

answer input (data)

—

and when there is rnot more data:

Ea_nswer input (nurber of bytes = 0)
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Output
message 5 |mode receiver terminal pool
+ 2: first adr. >
+ 4: last adr.
+14;
answer : status = 0
2: hal fwords
+ 4: no. of chars.

If the link exists, the result of the cperation 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 0 and type 2 links the mode field of the cutput 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 := mode-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 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.

2.2.2.5



18

2.2.2.6 Simulate Input 2.2.2.6
message 9 mode receiver terminalpool
+ 2: first adr. z
+ 4: last adr.
+14:
answer : status = 0
+ 2: halfwords
+ 43 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 ramved 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 deliversd as data to the user process in a later input
operatiocr.
2.2.2.7 Start Input 2.2.2.7
message 110 mode | receiver terminal pool
+ 2: local id 5
+ 4;
+ 63 bufs
+14;
answer : status = 0
+ 2: 0
+ 4: 0
+14:

Independent of the normal input spooling 'bufs' input operaticons
an the link are initiated.
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The automatic activation of input operations as defined in the
creation of the link is not resumed before the nurber of out-
standing transactions becomes less than standard.
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The operator's tasks in the day to day running of TEM camprise

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 calaulates 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 1is terminated at once.

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

camputing the resource claims are given in subsection 4.4.2.

Example 1:
Qutput 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 O
MESSAGE TEM SIZE 9320

MESSAGE TEM *** ARFA 6

MESSAGE TEM BUF 20

PAUSE TEM *** INIT TROUBLES

3.1



2]

ATT s

remove area 6 uf 20 run

READY
MESSAGE TEM VERSION: 830401 O
MESSAGE TEM SIZE 9320

MESSAGE TEM STARTED

TEM is started with too few area processes. Therefore the run is
terminated. The cptimal values of coresize, area processes and
message tuffers 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 fald

tem <message text>
pause <sp> <sp> <sp>

List of start up message texts

versions:<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 tuffers.

<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 hreak 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 cught 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 mekes 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 TEMIEST 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 e 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 samething larger has been
specified.

Example 2:
An s-run; testoutput is printed before a restart.

ATT s

proc tem remove new tem run

READY

o lp

trace temtest.10000 (everything is printed)
o c

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)
30oc

40 convert pip

50 finis

go
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4. SYSTEM GENERATION 4,

4.1 Installation 4.1

TEM may be installed cn 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 ensurs 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.

"thcount" 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" Nurber of spoolsegment per terminal link. I.e. the
maximal size of the queue used to spool cperations
to a terminal (used by input/output operations and
output data).
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"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.

"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. S0S) the need for
testoutput will be less and the generation of
testoutput may be stopped.

Please observe that:

a) input/output operations and cutput 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},

c) input blocks from the CU may be delayed if the IBM 3270
terminal handler is short of free input buffers,

d) input buffers in the IBM 3270 terminal handler are released
when honouring input cperations from e.g. TEM.
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As a oconsequence it is recommended to:

a) accamocdate encugh space in the spool queue to honour inpat
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
'"bufs' in the call of the 'create link' message to TEM
(bufs = (no of terminals serviced by this 1link)*8 approx).

The system trimming is done by means of the file temtrim (see
appendix C), which contains a set of standard variables plus

camments 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
verformed as shown telow:

temdoc = set 1 <discname> ; default = disc
mipshelp = set mto mtsw8100 O 2

i mipshelp

i temhelp

xtrim = edit temtrim

FDIT COMMANDS
i xtrim

b) Installation from diskette.

If the system diskettes are called S18100 and S28100 the
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installation is performed as shown below:
"fdload S18100.1"
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 ¢), installation from

backing storage.

c) Installation from backing storage. -
temdoc = set 1 <discname> : default = disc
i termhelp

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 mipshelé

i temhelp

Xtrim = edit temtrim

1./thcount/, 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 rescurces
except that:
a) Coresize must be >= 50000 halfwords, %0000 reasonable.
b) User scope nust 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 rasource 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: pheoount * 74 .

Terminal link descriptions
Spcolbuffer
Test uffer (optional)

Message tuffers:
Constant consumption
pool consumption
Link consumption

Area processes:
Constant consumption

Pool consumption

theount (108 + termbufsize)
spoolbus * 516
1024

phcount x 2
thcount

phoount .
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Backing storage segments:

Testarsa testsegments ‘

Spool area phcount * (phspool segm +1) +
theount * (thspool segm +1)

EX?I_EE].B 5: -
If the trim parameters of TEM are set 10

options:= 830401,
thcount:= 10,
phcount:= 4,
termbufsize:= 104,
phspoclsegm:= 8,
' thspoolsegm:= 8,
spoolbus:= 2,
testsegments:= 42,

the resource demands will be

Primary store: 10212
Message buffers: 20
Area processes: 5

Backing storage segments: 168
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Example 6:

INTEGER PROCEDURE CREATEPOULLZ);
ZONE 737
BEGIN
INTELER I;
INYTEGEK BRKAY Z1A{1:Z2N),S1ACT212),
ZONF ZTEM(T,1,SYDERKON)?
OPENCLITEM,U-<1TF®ID 025
GEVZONESLZ,234);
GETSHARES(ITEmM S18,1) 7
STAC&) =0 SHIFT 12;
FOx T:a( STEP 1 UNTIL 3 00 SIR(S4I)r=ZTA{Z+I);
SETSHARES{ITEM,SEAST )]
MONTIORCT6,2TEm T, 50R) 5
CREATEPOOLI=1F MONTITORCT18,ZTEM,1,824) <> 1 THEM =1 ELSE S1A(1);
CLUSECZTE™, TRUERY S
E/nb CHEATEPOOL;

INTFGER PwUCEDUNE REMOVEPQOL(Z):
10nE 23
HEGIN
INTEGER L)
INTEGER ARRAY ZIA(T:20),SIAC1312))
IONE ZTRM{T1.STOERRORY,
OPENLZTEMAULSITEMID 1))
GETZUNED(Z-2TA) 2
GETSHENEO(ITEM 81AL1):
STAC4) 392 SWIFY 127
FOR Lze(® STEP 1 uUnNTIL 3 DU SIR(R+1):=7TA(7+1);
SETSHAREGLZTEM,SIR,Y):
MONITAF{1e,2Tem, 1283807
REMUVEFOOL I=1F MUunITOR(TIS,ZTEM,1,514) <> 1 THEN =1 ELSE SIA(127
CLOSE{ITES,TRUE)
ENp kEAOVERDUL 2

TUTEGEN PRUCEDURE CHEATELINK(Z,VTYPE, D+PROCREFABUFS,TIMERS,
mASK ,SULST)S
Iane 1:
INTEGFR TYPF, L PROCREF,RUF3-TIPERS,HASK,SIRET]
BEGIN
INTERGER 33
INTEGER ARKALY 2TR(1:ZUI,S51RC1:14):
LONG ARPRY AkwW(1:2);
JONE ZTEML1,1,STIDPERROR) S
GEVIUHE(Z ZLA)
ARW{1):=7TA(e); ARK(T)o2ANK(1) SnIIT 24 ADD Z1R{3):
ARm{Z) o2 iACh4): Ewn(2)s=ARK(c) SHTFT g& ADD ZIALS}:
Ti=t;
OPFUEZTEM,UsSTHIAG ARRCINCREASELLD) 0D
GETSHARES(ZTEN, 514,10
STAC&):=TUl SHIFT 12 AuDp TYPES
sTalSy=10;
STA{6):=P=OCREF,
SIA{T)I:=9UFS SHIFT 12 ADD TImEHS,
SIA(&)zs MASK SHItT 12 ADD SumsT:
SETSHARES(ZTEmM,STIar,1)3
RONITOKE16,2TeR1,51R);
CREATELINKISIF MONITOR(TA,2TEm,1,514) <> 1 THEN =% ELSE SIA(1);
CLOSECZTEmMATRUED 7
Etl CREATELINKS

INTEGER PROCFOURE REMOVELINK(Z,ID,IMFEDLATE)S
IaNE 1:
INVEGEX 1D3
BODLEAN IWMMEDEATES
REGIN
INTEGER 17
INTEGE® ARRAY 218C13200,SEAC1312)2
LUNG ARWAY ANR(T:2}}
IOKF ITEM(1,1,STOERROR)
GETZONE®(Z2-71IA);
ERRE1) 1=TTAC2)Y; AWNR(T):®ARR(1) SHIFT 24 ADD ZIA(3);
ARR(ZY:milACa); ARR(Z):mARR(2) ShIFT 24 ADD Z1&{5);
Iye1;
OPENCTITEM U,STRING ARP(INCRFASEC])) 00
GETSHARES(ITEY,SIA+1):
S1ACa)s=®10g SHIFY 12 +(IF IWMWMEDIATE THEW 1 ELSE u):
Slad%yem]bi
SEFSHARFO(ITEM,STA.T)?
MONITOR(16-2TEM,1,514) 7
REMOVELINKI®IF MONLTORCIB ITEM,1481k) <> 1 THEN =1 ELSE SIACt);
END REMOVFLINK]

INTEGER FPROCEDURF TERMINRLIO(VTENMINALNUMBER)Y:

INYEGER TERMINALNUMRER)

TERMINALID ;R (S TERMINALNUMBER/ /10 + 4b) SHIFT & &DO
CTERMINALNUMBER MOD 10) + &8} SHIFY & app 323
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E_x_aizgle 7

H *kk TTEMTEST ER*

H

H

s A TESTPROGRAM FOR SIMPEL TESTIWG OF THE TE® SYSTEM

H

i PROGRem ChLL:

H TEMTEST TERM CTERMINALKAMF=1> <TEWNMIRALKAME=2>, oos CTERRINALNAMESH>
H

; THt PROGRA™ ACYS LIke THIS:

i i
H CREATE TERmINAL POOL !
H CREATE LINKS TU ALL TERMIMALS SPECIFIED IN PROGRAM CALL

+ LOOP

H REARD &N INPUY LTNE FROM A CONNECTED TERMINAL

H CTHIS THPUYT LINE STARTS WITH & TERMINAL RIMBER)

H INCREASF LINECOUNT{TERMINAL NUMBER)

wWRITE TERMINAL [DENTIFECATIONM
whITE TEWMINAL HMUmMdin

wRLITE LINE COUNT

w911k CONYEHT OF InPUT LTNE
GOTO LOOP

M v Ne te e

BEGTN
IONE Z(26,1,STOERKOR)Y;
INTEGER £oACIIVETERMINALS MAXTERMTIMAL S oCURKTERNINALARESULT A TERMINALREF] |
REAL ANRAY ARR(1:2):

AL GOL COPY 17 < COPY TE™ PROCELUNES o>

<x CREATE TERMIiAL POOL ">

GPENCZ B, CITEMID o112 |
CREATFROOLCZ)S
MAXTERMIWALS:=RCTIVEYERFINALS 1=U;

<w COMKECT ALL TERMINALS SPECIHTIED [N PROGRa&m CALL LEd

BEGIN
INTEGER 43
INTEGER ARWAY JA(T1:1U}3
IONE DUMFY(1.1,STOERRUK)S
lis2;
FOR 1:=l WHILE SYSTEAl4.I,AKkW) = P SHAIFT 12 + 10 DO
BEulN
MAKTERMIWALS;=mAXTERMINALY#T;
Ji=1;
OPEN{OUAmY 01, STHING ANRUINCREASE(IDII0) )
TERMINALREF:=mONITOR e s DUMMY 400 TAD S
RESULT:=CREATELINK(Z,
GoTERMINALTD(RAX JERMINALS) A TERMINALREF 10,0003
1F RESIHTY €> ¢ THEW
WRITE(QUT €3 1O>CREATELINRE 2D, <<D> s TERMINALRFF,<I) = 312,RESULT) ELSE |
ACTIVFTERMINALS:sACTIVETERmMEnALS+Y S |
Ti=i+n; I
CLOSE(DUmMY ,TRUE); !
END S
EnD: i
1F ACTIVETERMINALS < 1 THFN G0OTO STOF; |

BEGIN
INTEGFR TsJ;
INTEGEK ARKAY LINERUFCTIITUO) ALINECUUNTCT i MAXTEAMINALS)
FOR §:=7 STEP 1 UNTIL MAXTEWRMINALS DO LINECQUNT(I):=0;

<r READ A LTWE anD DISPLAY 17 ON CORRESPONDING YEKMINAL *>

LouP:
FEADCZ+CURRTERMINALY S
T:=1; |
FOR lt®! wHILE READCHAR(Z LINEBUF(]Y) <> 8 DO 1:=1+3; |
SETPOSITION(ZAQ.NY2
LINECOUNT(CURRTERMINALY i =t INECOUNT(CURRTERMINALY®Y;
MHITE(Z,<<ID> CURRTERMINAL,C: YERM ® 23,C<I0>,CURRTERMINAL S
€t LINE = [>,<<DDD>,LINECOUNT(CURRTERMINAL) »<}3 22)3
FOR Jze? STEP % uUNTIL I DO QUTULHARCZ,LINEBUF{J)}]
1F LIMEBUF{1) = &2 THEK
BEbLIN <k % SYERR IN FIRSY PUSITION MEANS LOGOULT LLd
WRITE(Z,<:TERMINAL LOGGED OUTCIU»12}i
SETPGSITIONCZ»drld s
MEMOVELINE (7 TERMINALID(CURRIERMINAL) A FALSE)?
ACTIVETERMINALS:®=ACTIVETERMINALS=T]
END;

SETPOSTTIONIL,0 U0
IF RCTIVETERWINALE > O THEN 60TC LOOR;
ENDZ

ET0P:
FEMOVEPOOL (21}

End
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Example 8:

wwn TE™ SENSE KEADY TEST  awx

A TESTPROGRAM FOP SImPeL TeS5TIse OF THE Tim SYSTEM

e we we %e w wa

PROGRAM CALL:
CPROGEAAKAMED

[

TAt PROGKAM ACTS LIKRE [HIS:

o we

T

CREATF TERmINAL POOL !
; LOOP
WAIT ATTEMYION OR INPUY READY

IF ATT THEN LOGIn GOTO LOOF

KFAD LINF FROM TERMINAL

WHITE TERmINAL WUMBER AND LINE MNUMBER
ECHO InDATA

[F FTRST CHA®R = = THEK LOGULUY

GUTO LOOP

BEGIw
TATEGER mAXTEwAINALS,

ALLOL COPY,1; <« COPY TEM PROCEDURES *> |

mAXTERMAInALS s TU;

HFIN
HOULEAN ARKAY PASSIVETFRM(1tmMAXTERM INALS):
INTEGER ARRAY LINEBUF(1:TU0) LINECOUNT(TIMAXTERMINALS)]
2ONE ZINC2&,1,E4DOFDATA)AZ0UT(26,1,STRERROR)
SENSENEADY, ZHELP{1,1,STDER¥OK)Z
IRTFGEW 1sJsACTIVETERMINALSCURRTERMINAL,RESULT,
TERm1uALWNEF,BUFFERBASE,
LOOLFAN POCLSFNSEN]
INTEGER ARRAY IA(t1:20)7

PROCEDUKE ENDOFDATAC(Z,S,B);
L0kt I3
INTEGER S, HF
BEGIN
LF B=0 AMD S§32 THEN
GOTO CEWNTRALWALT;
EMDI

<x CREATE TERMINAL POOL >

DPENCZIN, M < TEMEDL2) S

UPEN(ZOUT,B,<:TEMEI>, UG |
CREATEPQULEZOUT)S |
OPEN{ZNELP,U,C222,0); !
CPENISENSEREADY D <t TEMIX D)2
GETSHAREG(SENSEREADY#IA,1)7 i
Thladem O GMIFT 12 # 25 <* PwEPARE SENSE READY OPERATION =>
SEISHAREOS(SENSEREADY ,Th.1)5

ACTIVETERMINALS:® U}

BuF FERBASE:= N}

POOLSENSEDI= FALSE]

FOR Itw 7 ETEP 1 UNTIL MAXTERMINALS DO PASSIVETERM{I)iw TRUE;

{to be continued)
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{continued)

CENTKALWATT:
TF aCYIVETERMENALS>U AND =,POOLSENSED THEN
BEGIN
FunITORLT6) SENDMESSAGE:(SENSEREADY 1,18},
POOLSENSEUI= TRUES
ENDZ
Ls= SUFFERFASF;

RESULTI= WONLTOR(24)4ALTEVENT ICZHEI P ,IA);

1F. RESULT= THER
BHEGIN €= (ATTeNTION) MESSAGE ARRIVED #>
1F LAC1)K>{" THEM
HEL1K
RiyFFEwRASEES 1)
GUTO CEHTRALwALTS
Enis
AUNTTOP(2&)0ET EVENTICZMELF,I1,IR);
IA(Y):= 1)
AONETOREZZ) SEWD ANSWERICIMELP,I.Ta):
TEamlrA kEFrx MONTIOM(4) GET DESCRIPTION;(ZHELP-D-IA)Z
POk li= mAXTERWInALS STEP =1 UnTIL 1 DO
IF PASSIVETE®R®{]) THEM CURRIcRMIKAL:= 1; <% FInD FREE TERMINAL NO >
RESIN Ti®CKFATELINK(2ZOUT U TERMINALID(CURRTERMIKALY »TERMINALREF »
1.2067,000)3
IF RESUL T<>u THEN
BEGIN
WRITE(OQUT,€iCTUPCREATELINK (22, <<DO>TERMINALREF€2) ® 12,
FESULTS<3<Tiu>12);
SETPOSITION(OUT £ )el) 3
Ef i
ELSE
dEGIN
wEITE(ZOUT,€<20>, CURRTER  THAL,FALSE ADD 3247,
C:TERMINAL LOGGHE INCTUZ23);
SELIFASIVIONCINUTY »lir0) 2
ACTLvETENmEINALS = ACTIVETEAMINALS+T:
PASSIVETE#MICURRTERMINAL ) 2= FALSEZ
LINECOLAT{CURRTERMINAL)E® Wi
ENDZ
GOV (FuikALWALTS
Ehv
ELSE
BLGIN <x ANSwER ( SENSE RFADY } #>
MONETOR{THBIWATT ANSWERSLSEMSERFADYA1,14)5
POULSENSEDZI® FALSES

REPEAT
WEADCZi~sCURRTERAENALY; <* EwD OF DETA WANDLED WY BLOCKPROCEDURE *>
li= %3
FOK B:= 1 wHILE READCHAK{ZINSLINERUF(I)) «<>8 0O I:= I+1;
SETPOSITION(ZIN,U,0);
LINECUURT(LURRTERMINAL) :® LINECOUNT{CURRTERMINAL)#1:
WEITH{Z0UT ,<<7u>,CURRTERPINAL-FALSE ADD 32,1,
<! TERM 3 :2,CURKTERFINAL,
€ LINE 8 :2,<<0DD>,LINECOUNTOCURKTERMINALI €3 22)3
FOR Ji= 1 STEP 1 UNTIL I 00 QUTCHAR(ZDUT.LINEBUF{J}IJ
1F LINEBUF(1)} = 42 THEN
BEGIN <k A STAR IN FIKST PUSITION MEANS LOGOUT *>
WRITECZOUT<:TERMINAL LOGGED QUTCIO>:1>);
SETPOSITION(ZOUT, U013
HEMOVEL ENX (ZOUT TERMINALID(CURRTERMINAL) A FALSED S
ACTIVEIERMINALS:® ACTIVETERMINALS=1}
PASSIVETERm{CURRFERMINAL) := TRUE;
EHD
ELSE SETPOSITIONCZUUT0.U)7
UnTIL ACTIVETEwWMINALS=U:
END
REMOVFPUULLZOUTY;
CLUSECZTIN,TRUF)Y; CLOSECZUUT,YRUE):
EnbDJ
END
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Example 9:

sxannxreraa TEM TEST CKEATE POOL AND CREATE LINK seddkddiwriiadw

PRUGRAM CaLL:
CPROGRAMNAME> CPOOQLNAMEY( ,CTYPE> <LOCIO>  CPNOCESSE KimED CBUFS>,
CTIMERSD CMASKD ,CBUBST2) O=2N

CPOOLNARED CLOCIO>,<PROCESS NAMEDTI® <TEXTD
CTYPED s CHUFS> S TIMERE> ,CMASR I, CSUBSTO 1 CINTEGEN>

Tk PROGRAM (REATES & TEWMIWAL wlTH THE NAME <POCLNAME>, FOR EVERY
SEY OF LINK PARAMETENS A TEwmINAL LIMK 1§ CHEATED

BEGIN
ALGOL COPY,L1: «w COPY Tim CONTROL PRUCEDUNES w>

INTFGER I, Jo RESULT,
TYPFs tuClDs TERMINALREF, BUFS,TIMERS, MASK, BUBSI:
INTEGER Awnay Ta(Ti0):
REAL AMRAY ANW(114)5
IONE I, DURPMY(1.1,5TOERRORY;

IF SYSTEM(&sl,ANw)<oe SHIFT 12410 THEN SYSTEM(9,1,<I1PARAMLD)]
1:= 1;

OPEN(Z 8,3 TRINGEARNOINGRERSECT) ) hu

RESULT:m ChEATEROUL(2)}

§F RESULTC0 THEN SYSTEM(Q.RESULT,CICRPOOLI>};

UPENCDUMMY s, <322 ,0);

L= U;

REPEAT <% HEY DUMMY MESSAGE FROM TEM =>
RESULTI® mOHITOR(Z4) WAIT EVENTS(DUMMY 1 IA)2
1fF RESULT=L THEN
HEGIN

EF JTAC1) = =¢ SHIFT 12 THEN
BEGIN
MONITOK{Z0) GET EVENT:(DUMMY,1sI4};
L:e Uj;
EnD;
END;
UNTIL 1=u;
CLOSE(DUmMY, IRbIE) S

I %
FOR 1:% [+7 wrlLE STSTEM{4 I AnRImE SHIFF 12+4 DU
HEGIN
TYPE:m akr(13;
Iim let;
Ib SYSTEM(arloaRm)<>8 SHIFT 12410 THEN SYSTEM{Y,I,CIiPARAMID);
LOCIG:® Ank(T) SHIFY (=24) eXTRALT 24}
Tim Jet,;
IF BYSTEMIL, L 4xR)I<>8 SHIFT 12 +10 THEN SYSTEM(Y,I.<i:PARAMID>);
Ji= 15
OPENCOUMMY s 3 T lwa CARROINCREASECII I}, U
FERMINALREF:® mONITOR(L4,DUMMY,UsIA2:
CLOSE(DUMMY ,TRUE)
I:s 1+41;
LF SYSTEMUIL,L-2RRICHE SHIFT 12+4 TREN SYSTEM{D.I.<iPARAME>);
BUFS:w Arki{1);
Ii= I+41:
TF SYSTemia [, ARN)IC> B SHIFT 1224 THEN SYSTEM(Y,1 . <iPARAMI>)}
TIMERS: &8 ARw(1);
Ii= fet;
IF SYSTeMibul, Aniid<> B SHIFT 12+4 THREN SYSTEM(9Y, I, CIPARAMID)Z
KABK:® Rwnd{1}:
Iis f¢1;
TF SYSTEMULL T AnN2 €28 BHIFTY 1lvé ThEN SYSTER{9,I,<:PRRAMIN];
SubSTim ARRCY)S

RESULY ;s CHEATELINK(ZTYPEALUCID TERMINALKEF BUFS TIMERS, MASK, BUBET)]
IF RESULTCOU THEN SYSTEM(F.RESULT»<ICRLInKIX}S
END

IF BYERTEMC&, Lohnu)crd THEN SYSTEm(4, T .CivARRRED )
CLOSECZ THUED S
END

Y.F
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Example 10:

TR TEXTRIM L LS ]

CONTAINS OPTLIONS FOR TRIMMING TEN SYSTEM
AND COMMANDS FOR AUTOMAYIC SYSTEM GENERATION FROM THE TEM SYSTEW TAPE

H
.
i
.
H
'
r
H

MESSAGE TEM RELEASE 2.0

TEMOUMMYQUT=SET 1

XTE™M = EwIT TTEM ; EDLIT OFTIONS INTOD THE PROGRAM TEXT
Lo/80DY OF INLT/,
Laf==2sTRIMSTART/
Do/==zTHIMFINIS/,

I/
DATE ULF OPTIONS OPTIUNS HE e
NUMBEE® OF ACTIVE TERMINALS THCOUNT t= 15,
NUMRER UF ACTIVF TERMINAL GROUPS PHCOUNT = S

NUMBER OF SPOOL SEGMENTS FOR EACH TERMINAL GROUP
KUMBER OF SPOOL SEGMENTS FOR EACH TERMINAL

SIZE OF TEwWMIMAL RUFFER IN CORE (MALF wORDS)
NUMHER OF SPOOL SFGMENT BUFFERS IN CURE

SIZE OF TESTOUTPUT AREA {SEGMENTS)

PHSPOOLSEG™ = 10,
THSPOOLSEG™ = 10,
TERWBUFSIZE = 104,
SPOOLBUFS = 2,
TESTSEGMNTS = 42,

!y
F

0 TEMDUMMYOUT
MODE 1,.w0
LOoOKuP TEMROC
IF Ok N0

mODE 1.YES

0 C

IF 1avES
TEMDUC = SET 1

TF <1EmDUC> NOT PRESENT

-

THEN CHEATE 1T PREFERRARLY ON OTSC

RCMIL = ALGOL TREAO0OL H

BTEN = ENTkY 20 TeEmMDuC
BTEM = RC#OL XTEm

ne

TRANSLATE YPIMMED PRUGRAM TEXT !

TRACE = ENTRY 40 TEMOOC

TRACE = ALGOL TTwaCE GENFRATE PROGRAM FOR ANALYSING TESTOUTPUT

SCOPE USER BTEM TRACE
O TEMDuUMMYOQUT

CLEAK TEMP X[EM RCHMOL TEMIRIM TRCMOL TTEM TTRACE TTEMTEST TEMLOAD TEMSAVE,
TEmMLIST

0 C
CLEAN TEmMP TEMDUSMMYOUT
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