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INTERNATIONAL STANDARD

1SO 1745-1975 (E)

Information processing — Basic mode control procedures for

data communication systems

0 INTRODUCTION

0.1 Genegral

A data dommunication system may be considered as the
ensemble|] of the terminal installations and the
interconnecting network that permits information to be
exchangefl.

A data [link concept is identifiable when considering
terminal |installations connected to the same network,
operating| at the same speed, in the same code. Whenever
actions on the respective transmission control characters
take plac¢, a separation of data links is constituted. Typical
examples| where this applies are: store and forward
switching|centres, concentrators, intermediate reformatting
and speed-change devices.

The inforfation transfer in a data link is monitored-by data
link control procedures where some characters,.'selected
within a fode set, are given particular meanings according
to the trapsmission phase and are used for Various purposes
such as tg delineate information, to reverse the direction of
transmissilon, to ask questions, to answer, etc.

The data [link control proceduses are categorized in classes
which arg referred to as_fnodes of operation. The present
considerations relate to¢one class called ‘‘basic mode"’,
which is defined as follows :

In the|basic. mode all the necessary transmission control
information (for example, message framing and

Extensions to the basic mode are containéd|in the following
International Standards :

ISO 2111, Basic mode\control progedures — Code
independent information ‘transfer;

1ISO 2628, Basicc mode  control | procedures —
Complements;
1SO 2629, Basic  mode  control| procedures —

Conversational information message transfer;

and-also in annexes B and C of this International Standard.

The following considerations have been taken into account
in developing the rules for the basic mode :

The rules are based on the assumption that one of the
stations in each connection would be eitherfa computer or a
device capable of handling automatically |an exchange of
information. The rules are designed to allow the complexity
of operation to be increased from a basiq level by adding
options. These options are designed so that any number of
stations can still communicate even though they normally
operate at different levels of complexity.

It is desirable to reduce optional fg¢atures in this
International Standard to a minimum, t still retain a
balance between an economic solution fdr the “low cost
systems”’ and extendability for encompassing more
complex systems. The rules may be difficylt to implement

supervisory instructions) passing from one station to
another is carried over the link by discrete control
characters selected from the ten transmission control
characters which are defined in the ISO/CCITT 7-bit
code (1SO 646). The information exchanges are carried
out in the alternate mode on standard communication
facilities. The control of the data link is not affected by
any characters other than the ten transmission control
characters. Other codes than the ISO/CCITT code may
therefore be transmitted provided that they do not
contain any of the ten transmission control characters in
either heading or text. Sequences of transmission control
character combinations such as DLE.XXX are not
permitted, with the one exception DLE.EOT which is
defined as ““Disconnect”’.

in very simple systems involving low cost devices and
human control. On the other hand, in complex high speed
computer links, the rules may seriously restrict the
throughput of information. These two cases are regarded as
the upper and lower fringes of the present International
Standard and may be the subject of future International
Standards.

With the above considerations, typical limitations of basic
mode control procedures are :

— restriction of efficiency by the time delay which is
due to the alternate mode of operation;

— single link operation only.
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0.2 Communication phases

The table below shows the various possible phases and sub-
phases of a data communication.

Phases 1 and 5, which relate to the establishment and
clearing of connections over the general switched network,
are under the responsibility of the CCITT and are therefore
not covered by this International Standard.

In each phase, one of the stations directs the operation and
is responsible for the continuity of the communication. The

1 SCOPE AND FIELD OF APPLICATION

1.1 General

This International Standard specifies the method of
implementation of the ISO/CCITT 7-bit coded character
set!) for information interchange on data transmission
channels. It also defines the formats of the transmitted
messages and the supervisory sequences which are part of
the transmission control procedures. It covers the majority
of existing data transmission systems and data link

other station or itations only react to the actions of the
responsible statio.

The transmissiol control characters which are shown
alongside the vdrious sub-phases are those which are
involved in the bapic mode of operation.

EOT is shown in|parentheses in Phases 2 and 3 because its
use within the phdses initiates a changeover to Phase 4.

Table of phases

configurations used in_conjunction with data_processing
systems.

These control procedures deal with transmission gver one
link at a time and do not describe thévoperation| of data
links in ‘“tandem’’. They relate t@|the class of| control
procedures which is known as the basic mode and [apply at
the interface between data communication equipment and
data terminal equipment.

Transmission control
Function Station’s name characters
Phase used in basic mode Notes
Action Responsible Forward
Reaction Responsive Backward
1 Establishment ) Switchi
of connection || ¢ witching CCITT
over ‘general . Resporsibility
network b) ldentification
2 Establishment|| a) Switching Call Calling Not cqvered
of data link Answer Called at pr¢sent
b) Polling Poll Control (EOT), ENQ
Reply Tributary (EOT)
c) Selecting Select Master (EOT), ENQ
Reply Slave ACK, NAK
. Transfer Master SOH, STX
3 Inf tion t fi !
nformation trgnsfer, Slave ETB. ETX,
Supervision (EOT) ACK, NAK,
(EQT)
4 Termination a) Return to Terminate Master EOT
neutral state Interrupt Slave EOT
b} Return to Terminate Master EOT
control Interrupt S| EOT
station nterrup ave
c¢) Disconnect Disconnect Master DLE, EOT
Disconnect Slave DLE, EOT
. i CCITT
5 Clearing of connection Responsibility

1) See ISO 646. CCITT : Alphabet No. 5.

2
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It is accepted that, in their present form, the control
procedures are a framework upon which a system can be
built and that, before the successful interconnection of
equipment from different supplies can be ensured, it will be
necessary to define additional details, such as :

— structure of prefixes or addresses when used;

“time-out’’ procedures and the recovery procedures

which follow the various time-out conditions (see
1ISO 2628).

This

Int, i

conjunctipn with the following ISO publications :

1)

ISO 1177, Information processing — Character struc-

ture folr start/stop and synchronous transmission;

2)

ISP 1155, Information processing — Use of longi-

tudinal parity to detect errors in information messages.

1.2 Assumptions

1)

The information to be transmitted will normally be

7)
stu

ISO 1745-1975 (E)

The following cases will be the subject of further
dy :

a) One-way transfer of
simultaneous supervision.

information  with

b) Alternate two-way transfer of information with
simultaneous supervision.

c) Two-way simultaneous transfer of information
with alternate supervision.

d) Two-way simultaneous transfer of information

2 DEFINITIONS OF THE TRANSMISSION CONTROL

CHARACTERS

The basic definitions of the ten trans

issian control

characters, as taken from 1SO 646, are ljsted below (see

clause 5 for description ‘of/use).

(TC1)

SOH Start.of heading

A transmission control character fised as the first
character of a heading of an infojmation message.

Lised to indicate

sed as a request
n — the response

and/or station
ction is required
on network, the
on is established
e you'’' (station

f ENQ may, or

o the sender.

coded [n accordance with the 7-bit ISO/CCITT code. (TC2) STX Start of text
2) All| transmission control functions will be performed A transmission control character which precedes a
by the|use of ten specific transmission control characters text and which is used to terminate|a heading.
which fre defined in this code as TC 1 to TC 10.
(TC3) ETX End of text
3) Ndrecommendation is made regarding o ) )
A transmission control character which terminates a
— the technique used (hardware or software); text.
— the part of the terminal installation-where the (TC4) ECT End of transmission
infdrmation messages and supervisory sequences are L
. A transmission control character
gengrated and recognized. , o
the conclusion of the transmission| of one or more
. . texts.
4) Trpnsmission may be at any data transfer rate, either
serial qr parallel and either start/stop or synchronous. (TC5) ENQ Inquiry
5) Rdgsponses to an ,infofmation message or a A transmission control character U
supervjsory sequence may-be either by turn around of for a response from a remote statio
the chgnnel or by using.another channel. may include station identification
. . status. When a “Who are you'’ fun)
6) THe basic mode' control procedures are applicable to . Y L
systemjs of varied complexity based on either-way on the general switched transmissi
t:l nemlission Wiging - first use of ENQ after the connect
a g: shall have the meaning “Who ar
a) Orle-way transfer of information with alternate identification). Subsequent use o
supervision on the same channel. may not, include the function “Who are you”’, as
determined by agreement.
—_—— - ———— > - ——— ——— > - ———
. . . TC6) ACK Acknowledge
b) One-way transfer of information with alternate ( ) 9
supervision on a separate channel. A transmission control character transmitted by a
— — receiver as an affirmative response t
- ——— - .
c) Alternate two-way transfer of information with (TC7) DLE Data link escape

alternate supervision on the same channel.

—_— - > - -
d) Alternate two-way transfer of information with
alternate supervision on separate channels.
i —— —_——
- -

A transmission control character which will change
the meaning of a limited number of contiguously
following characters. It is used exclusively to
provide supplementary data transmission control
functions. Only graphic characters and transmission
control characters can be used in DLE sequences.
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(TC8) NAK Negative acknowledge

A transmission control character transmitted by a
receiver as a negative response to the sender.

(TC9) SYN Synchronous idle

A transmission control character used by a
synchronous transmission system in the absence of
any other character (idle condition) to provide a
signal from which synchronism may be achieved or
retained between data terminal equipment.

b) Supervisory sequences

All supervisory sequences except DLE.EOT are composed of
either a single transmission control character or a single
transmission control character preceded by one or several
graphics.

In some of the following supervisory sequences the meaning
of the character or characters which precede the
transmission control character is defined (for example
Polling address). In others, it is simply shown as a prefix
which may include one or more of the following :

(TC10) ETB End of transmission block

A transmiission control character used to indicate
the end gf a transmission block of data where data
is divided into such blocks for transmission
purposes.

3 MESSAGE FQRMATS

The various possipble messages are categorized as follows :
— informatiop messages;
— forward supervisory sequences;

— backward jupervisory sequences.

3.1 General rules

Every transferred sequence of characters contains at least
one transmission fcontrol character. These are used either-to
define the natufe of the information containéd in a
sequence of data pr to convey supervisory functions.

— They must not be considered “-information.
Therefore, they must not be transmitted as part of the
text or headipg of an information.message with the
exception of S[YN which may be-insérted as required but
which must nolt be regarded as)information.

— When use
sequence, the
action.

singly or~at the end of a message or
invite the.station receiving them to take

— identity information;
— address information;
— status information;

— any other qualifier as_ necessary (for [example
response number).

The use of these prefixes and their description is sibject to
prior agreement. They,may be standardized at a ldter date.

EOT, ENQ, ACK ahd)NAK are used for supervisiopn. They
can never appear_contiguously.

The prefix mést'not contain more than 15 characteys.

3.2 _Information messages

a) Information ges

Information messages consist of a text which can be
preceded by a heading; the heading is delivered with the
text. Routing indication, for intermediate points in
particular, must be in the heading. Other auxiliary
information may be either in the heading or in the text.

SOH, STX, ETB and ETX are used as information framing
characters. They cannot be sent singly.

Information messages, or information blocks, may be
accompanied by a block checking character in accordance
with 1SO 1155. The use of this block checking character,
shown in parentheses, is optional and therefore subject to
prior agreement.

4

a) S E /B
T——TEXT--T|C
X X \C

b) S E /B
T——TEXT—-T |C
X B \C

(See note 2, below)

¢ S S E /B
O—-—-HEADING——T—-—-TEXT—--T |[|C
H X X \|[C

d) S S E /|B
O—-—-HEADING——-T—-—-TEXT-—-T ||C
H X B \|C

(See note 2, below)

e)] S E /B
O—-—-HEADING—-T |C
H B \C

(See note 2, below)

NOTES

1 Fillers may be inserted in the heading and the text (for
example SYN).

2 In formats b), d) and e) above which end with ETB, some
continuation is required.

3 All the above messages can be aborted by terminating them at
any point with EOT. Future study may lead to the specifying of
another method for aborting which allows the continuation of the
communication.


https://standardsiso.com/api/?name=34cf3f2a13f70cacee24962bc9cec3d2

ISO 1745-1975 (E)

3.3 Forward supervisory sequences b) Negative reply to :
a) Polling — an information message
E N
Polling address N (Prefix) A
Q K
(See note below) c) Negative reply to :
b) Selecting — a polling supervisory sequence
1) Station selection e E
\rTelrx] U
E T
Selecting address N )
Q d) Negative reply to :
(See note|below) — a selecting supervisory sequence
If a reply|is not required, ENQ is not used and the selecting ) N
sequence | is immediately followed by the information (Prefix) A
message. K
e) Request for :
2) ldentification and status
— an intérruption
E
(Prefix) N E
Q (Prefix) (0]
T
3) Qut of neutral o
— a return of responsibility to
E the control station
(Prefix) N
Q E
(Prefix) (0]
c) Retunn to control station — Return to neutral state T
E — return to neutral state
(Prefix) (0] E
‘ T “(Prefix) 0]
(See note|below) T
(See note 2, below)
d) Disconnect
f) Disconnect
D E
(Prefix) L O D E
E T (Prefix) L (0]
. . E T
NOTE — Polling sequences are always preceded by EOT except in
systems inyolving.Phase 1 where the omission of EOT is optional. NOTES
Selecting sqquerices may also be preceded by EOT. 1 The procedures for the cases of “‘no reply’’ ard covered in 4.3.
Some systgms_may not be able to tolerate a polling or selecting 2 Future study may lead to replacing the inferruption by EOT
sequence immediately following EOT. In such cases it may be with another method.

necessary to ensure a short delay between the EOT and the address
by using, for example, a number of ‘“filler’’ characters.

4 DESCRIPTION OF PHASES

3.4 Backward supervisory sequences .
P ¥ seq The operational procedures of a complete system can be

a) Positive reply to: constructed from the following separate phases and

. . sub-phases :
— an information message

. Phase 1" Establishment of connection over the general
— selecting network

a) Switching

A
(Prefix) C
K b) Identification

1) This phase is under the responsibility of the CCITT.
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Phase 2 Establishment of data link

a) Switching
b) Polling

c) Selecting

Phase 3 Information transfer

Phase 4 Termination

a) Return to neutral state

Phase 3 Information transfer

Assuming the slave station(s) has accepted to receive the
information message, the master station commences its
transmission.

During this phase there are no changes of station status
or responsibility.

Phase 4 a), b), c) Termination

When the information message has been transmitted and

b) Return tolcontrol station

c) Disconnect

Phase 5') Clearing of connection

4.1 Phase linkagp

Figure 1 represerfts the various phases of a communication
which are linked| (thick lines) to achieve one transmission,

or

information | transfer, in the most general case

encompassed by tfhe basic mode control procedures.

The sequence of gvents for such a communication would be

as follows :

Phase 1 a), b)| Establishment of connection over the
general switched hetwork

Here the |connection is established by the
telecommunicptions administration and this is likely to
be divided into two sub-phases: ‘‘Switching” and

“ldentificatiop””. They will both be wunder the
responsibility jof the administration.

. Unless otherwise stipulated by the administration, ‘once

this phase is achieved, the calling station takes on the
responsibility for the communication and actsias master
station or confrol station.

Means for sighailing the completion of\Phase 1 will be
defined with reference to Recommendations on
interfaces (forlexample, CCITT-V24,Circuit 107).

Phase 2 a), b), c) Establishment of data link

1)

After establishing the~GoOnnection on the general
network it is| required\to establish the data link. This
procedure mhpy invelve some private line Switching
performed by a’private Switching exchange or a line
concentrator pefore polling and selecting.

caﬁcf:\r\fnril\’/ received h\’l the slave cf::finn(c), the master
station sends EOT to announce to the contrgl station
that its transmission requirement has temporarilly ceased.
By doing so, the master station relinquishes ifs master
status and returns the responsibility |of the
communication to the control stafion.

If there are no further trapsmission requiremients, the
control station, by sending” DLE.EOT, reldases the
possibly involved private switching equipment.

Phase 5 Clearing of e0Onnection (General network

The Disconnect/fiinction (DLE.EQT) of the termination
phase will initiate the clearing of the connectior| over the
general switehed network. The procedure for s¢ doing is
under the responsibility of the administration.

As aJmatter of fact, in most systems, several ¢lata link
establishments and several information transfers take place
fAvsequence within a communication.

This is illustrated by the phase linkage arrows marked PL 1,
2,...6. An example of such a multiple communication
could be :

Phase 1 a), b) — We reach a multistation link via the
general network;

Phase 2 ¢) — We try to select station X;
Phase 4 a) — Station X refuses to receive;
Phase 2 b) — We poll station Y;

Phase 3 — Station Y transmits information to us;
Phase 4 — Station Y terminates its transmission;

Phase 4 c) — We decide to disconnect;

The “Polling” procedure, carried out by the control
station, invites a tributary station to transmit any
message it may have.

This procedure transfers the responsibility of the
communication to the polled station, which takes the
status of master station.

The “Selecting’” procedure, carried out by the
so-designated master station, invites in turn another
station to get ready to receive an information message.

This procedure gives to the selected station the status of
slave station.

This phase is under the responsibility of the CCITT.

Phase 5—"The generat metwork istleared:

All the permitted phase linkages are shown on the phase
diagrams in 4.2, along with more detailed descriptions of
the phases and sub-phases.

In some systems, not all the phases or sub-phases shown on
the phase linkage diagram will be required. Examples are
illustrated by different by-passes :

By-pass 1 (BP1)

This by-pass applies to systems composed entirely of
leased or private circuits not connected to the general
switched network.
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By-pass 2 (BP2)

This by-pass applies to systems which do not involve line
switching.

By-pass 3 (BP3)

This by-pass applies to systems that do not involve
private line switching.

By-pass 4 (BP4)

In systems with-control station,—the suppression—of-the

Polling sequences are always preceded by EOT except in
systems involving Phase 1 where the omission of EOT is
optional. Some selecting sequences may be preceded by
EOT.

c) SELECTING

Selecting is the normal process for inviting one or more
stations to receive an information message. However, it can
be used for the sole purpose of checking the identification
of a station and/or for obtaining its status.

polling sub-phdse allows only the sending of information
from the contrgl station to the others.

In systems without control station, each station can still
select the oth¢r in order to transfer information but
cannot poll in| order to request transmission from the
other end.

By-pass 5 (BP5

This by-pass applies to systems with control station in
which only the transfer of information from the
tributary statiops to the control station is required.

4.2 Phase diagrams

The detailed procpdures for the phases 2 to 4 are given in
the fallowing textfand illustrated by flow diagrams.

4.2.1 Establishmgnt of data link (Phase 2) (see figure 2)
a) SWITCHING

A private switching process may be used. This, however; s
not described in thlis International Standard.

b) PoLLING

Polling is the procqss of inviting stations, one at_d time in an
orderly fashion, td transmit messages. The basic function of
polling is to prevept contention by ensuring that only one
station transmits af a time.

The polling process can only bé performed by a control
station, following EOT.

When a station refeives _its-appropriate polling supervisory
sequence, it becones the'\master station.

Each polling supetvisery sequence must uniquely identify

The selecting process can only be performed by.h master
station.

When used on a multistation dataJink, the selecting
supervisory sequence uniquely identifiés, by meafs of its
address, one or several stations. This function s called
station selection. The address\may include infdrmation
other than that indicating the.address of the desired|station,
for example, priority, device selections, etc. The address of
the selecting supervisoty ‘sequence may identify |either a
single station on the(link or a group of stations on the link.

The station selection sequence may be sent eithef by the
control station_taking the master status or by d station
previously polled.

When used on a point-to-point data link, the {electing
supesvisory sequence, which may be limited [to the
character ENQ, essentially turns the data link oyt of its
heutral state.

In all cases, the selecting supervisory sequence calls for a
status reply from the selected or opposed statiop. If no
response or a non-valid response is received, thel master
station must take action to recover the communicafion (see
4.3, recovery procedures).

NOTES

select’” method in which the information message| follows
immediately the selecting address (ENQ is not used). The upe of this
method requires special agreement between sender and recipient.

1 An exception to the above is the use of the so—call[d "Fast

2 The method for achieving the sequential or group seledtion of a
number of stations with the purpose of transmitting the same
message to all stations is not completely defined |by this
International Standard.

one station on the data link. However, a given station may
be assigned more than one address (for example, to
distinguish between different precedences of originating
traffic).

If no response or a non-valid response is received after
transmission of a polling supervisory sequence, the control
station must clear the possibly established data link by
sending a termination supervisory sequence (EOT, see
4.2.3, termination phase, and 4.3, recovery procedures).

Some systems may not be able to tolerate a polling or
selecting sequence immediately following EOT. In such
cases it may be necessary to assure a short delay between
the EOT character and the polling or selecting sequence
using, for example, a number of ““filler”” characters.

8

4.2.2 Information transfer (phase 3) (see figure 3)
a) Heabing

The heading of an information message is a sequence of
characters sent by a master station which constitutes the
auxiliary information pertinent to the communication of a
text. Such auxiliary information may include, for instance,
characters representing routing, priority, security, message
numbering, and associated characters. The definition of
specific portions of a heading is not within the scope of this
International Standard.

The sequence of characters which constitutes the heading is
prefixed by the start of heading (SOH) character and is
terminated only with the start of text (STX) character.
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The heading is not a ‘“’stand alone’ message but must
always be immediately followed by a text and is applicable
only to that text. Any arrangement for association of one
heading with more than one text can only be made by prior
agreement between the affected parties and is not within
the scope of this International Standard.

The heading may be sub-divided into more than one
information block by terminating each such block with the
end of transmission block (ETB) character and by prefixing
the next following portion of the heading with the SOH

Up to 15 characters may precede the final character of the
reply sequence to convey information of a qualifying
nature. The nature of this information is not a subject of
this International Standard (see 3.1b), supervisory sequences
formats).

4.2.3 Termination (Phase 4) (see figure 4).

There are essentially three situations when a station may
elect to terminate the transmission in progress :

character. The blpock—check character (BCCI—f—Used, o Whemastatiormrrefuses—the—estabtishment of] a data

immediately follows the ETB character (see ISO 1155).

b) TexT

The text portion ¢f an information message contains the
information that i to be transmitted as an entity from the
sender to the regipient(s). A text is always embodied
between the STX and ETX characters, and is always
transmitted by a mster station.

The text may be sub-divided into more than one
information block.|Each of the blocks is terminated by an
end of block contrpl character (ETB, or ETX if it is the last
block of text). The following portion of the text must be
prefixed with the S[T X character.

If block checking |s employed, the block check character
immediately follows the ETB or ET X character.

The master station| stops sending after each text or block
has been sent, and| normally does not resume transmission
until the reply has lpeen received.

c) REPLIES

Replies are used by the slave station to inform fthe master
station of the statlls of the slave station and df the validity
of the received megsage.

If the information| message, or block,.was’acceptable, and
the slave station is|ready to receive the-#lave station replies
by transmitting t:l\e acknowledgé)_eharacter (ACK). The

master station the

transmits the-ftiext information message

or block. If the mgster station has no more to transmit, it

passes to terminati

If the information

n phase:

message or block is unacceptable the

slave station resp A
character (NAK). This negative acknowledgement |nd|cates
to the master station that the data was unacceptable and
also that the slave station is ready to receive. The next
block of data transmitted is normally a retransmission of
the previous information message or block.

If, during the information transfer, the slave station
becomes unable to receive further, this station waits for the
end of the transmitted information message or block and
then responds by EOT. This EOT shall be interpreted by
the other station(s) as a request for interruption and,
according to the type of system used, either returns the
responsibility of the communication to the control station
or returns the data link to neutral state (see 4.2.3,
termination phase).

10

link, either because it has nothing to transmit'{Hegative
reply to polling), or because it is unablé)to tfansmit
(negative reply to polling), or because.it-is unpble to
receive (negative reply to selecting).

b) When the master station has sticcessfully trangmitted
all of the data it desires to send :

The master station then™ transmits the ehd of
transmission control character (EOT), indicating|to the
slave station that thégmaster station has no more Hata to
transmit. The master/station thus relinquishes its fight to
transmit (unless it.is also the control station).

c) When anunusual situation arises where either the
master, .0f) the slave station desires to stdp the
transmission in progress :

1f(& master station sends EQT at any time othdr than
after a terminated transmission, the transmisdion in
progress is said to be aborted.

If a slave station sends EOT instead of a norm4l reply
(ACK, NAK), the transmission in progress is said to be
interrupted.

In all circumstances, such as a), b), c), the sending ¢f EOT
by any of the stations terminates the transmission, [that is
to say :

— in systems comprising a control station, retufns the
responsibility and the control of the communication to
that control station; this function is called ““Refurn to
Control”’;

— in point-to-point systems, without control station,
returns the data link to neutral state; this fundtion is
called “Return to Neutral’’

aring of
the connection (private and/or general network) is the
intended consequence of the termination, the “’Disconnect’’
supervisory sequence (DLE.EOT) shall be sent, either
instead of EOT or following the receipt of an EOT.

4.3 Recovery procedures

It has been recognized that a number of recovery
procedures are required to deal with various abnormal
situations. Some recovery procedures are outlined in the
following and their linkage to the appropriate phase is
outlined in the diagrams in 4.2. }

In all cases, after appropriate tine-out periods, it shall be
the responsibility of either the control station or the master
station (never of a slave station) to take action.
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4.3.1 Recovery procedures by control station

R1 — In the case of :

— no reply or invalid reply to a polling supervisory
sequence, or

— invalid, or absence of termination supervisory
sequence,

the control station must transmit EOT.

R2 — Ipnthe case of repeated unsuccessful polling of ons,

ISO 1745-1975 (E)

SOH - Start of heading — TC 1
Definition

A transmission control character used as the first character
of a heading of an information message.

Description of use
1) SOH is transmitted by a master station.
2) If a heading is used it must be preceded by SOH.

3) If a heading is sub-divided into transmission blocks,

several pr all stations, the control station should, for
examplef set an alarm or report to the operator. Subsequent
manual ¢r automatic continuation is system-dependent and
falls outgide the scope of this International Standard.

4.3.2 Recovery procedures by master station

R3 — Ir] the case of :

— nqg reply or invalid reply to an information message,
or

— no reply or invalid reply to a selecting supervisory
sequence,

the mastgr station must repeat the previous transmission.

This prodedure can lead to duplication of blocks. A possible
alternative is :

In the cape of no reply or an invalid reply to an information
message, [ENQ can be transmitted by the master station as a
request tp the slave station to repeat its previous response
(ACK of NAK). This procedure is preferably used in
conjunction with a response numberingsscheme to ensure
that blocks are neither added nor deleted.

R4 — In|the case of :

— repgeated unsuccessfulttransmission of an information
message, or

— repeated unsuceessful transmission of a selecting
supervjsory sequence, or

— refeated \hegative replies (NAK) to an information
messagde,

each block must be preceded again by, $OH.

4) If block checking is used, seé-1SO 1155.

5) SOH is not permitted in‘text.
STX — Start of text — TC)2
Definition

A transmission control character which pfecedes a text and
which is used to ‘terminate a heading.

Descriptionof use
1) ST X is transmitted by the master sfation.
2) " A text must be preceded by STX.

3) If a heading is used, STX in the message indicates
the end of the heading.

4) If the text is sub-divided into trapsmission blocks,
each block must be preceded again by §TX.

5) If block checking is used, see ISO 1[155.
6) STX is not permitted in the heading.
ETX — Endoftext— TC 3
Definition
A transmission control character which terminates a text.
Description of use
1) ETX is only transmitted by the master station.

2) ETX indicates the end of thd text of each
information message.

3) If an information message is 1ub-divided into

the master station should set an alarm or report to the
operator and go to the termination phase. Subsequent
manual or automatic continuation is system-dependent and
falls outside the scope of this International Standard.

5 DESCRIPTION OF USE OF THE TRANSMISSION
CONTROL CHARACTERS

In the following, the definition of the ten transmission
control characters already given in clause 2 is recalled and
the functional description of their use is summarized. See
also 3.1.

transmission blocks, ETX is used to terminate the last
block.

4) ETX calls for a reply from the slave station.

5) If block checking is used, ETX signals that the next
following character is a block check character. See
ISO 1155.

6) ETX is not permitted in text or heading.
EOT — End of transmission — TC4
Definition

A transmission control character used to indicate the
conclusion of the transmission of one or more texts.

13


https://standardsiso.com/api/?name=34cf3f2a13f70cacee24962bc9cec3d2

ISO 1745-1975 (E)

Description of use

1) EOT may be transmitted by a control, master, or
slave station.

2) The control station transmits EOT to condition all
tributary stations to anticipate the reception of a
forward supervisory sequence.

3) The master station, in a system with control station,
transmits EOT to relinquish its right to transmit in
favour of the control station.

Description of use

1) ACK is transmitted only by a slave station as an
affirmative reply to a master station.

2) When supplementary information is included in the
reply (for example, station identification or status
information) it is prefixed to ACK.

3) In the selecting sub-phase, ACK is transmitted as a
reply to a selecting supervisory sequence to indicate that
the slave station is ready to receive.

4) The mastefr station, in a system without control
station, transmlits EOT to indicate either the end or the
aborting of a [transmission and resets the master and
slave stations t¢ the neutral state.

5) The slave|station transmits EOT to indicate its
inability to reqgeive further information messages. This is
an abnormal [reply or interruption and leads into
termination phpse.

6) EOT is not|permitted in text or heading.

NOTE — Depending upon the system characteristics and confi-
guration, EOT fransmitted by a tributary station (master or
slave) may reset §ome or all tributary stations.

ENQ — Enquiry 4 TC 5

Definition

A

transmission cpntrol character used as a request for a

response from a rpmote station — the response may include
station identificafion and/or station status. When a ““Who
are you' functign is required on the general switched
transmission netyvork, the first use of ENQ afterthe
connection is estgblished shall have the meaning ‘“Who are
you’’ (station identification). Subsequent use of ENQ may,

or

may not, ing¢iude the function “Who are ‘jyou”, as

determined by agfeement.

Description of use

1) ENQ is tragnsmitted by the control station during
polling and by the master statiofl during selecting.

2) In the poll|ng sub-phase,’ENQ is used to indicate the
end of a polling address.

3) In the selecting sub-phase, ENQ is used to indicate
the end of a :Fecting address or prefix when a reply is

4) In the information transfer phase, ACK ihdicates
that the last transmitted information message-qr block
was received correctly, and that the slavepstation fis ready
to receive the next one.

5) ACK is not permitted in text,6r\heading.

DLE — Data link escape — TC 72
Definition

A transmission control character which will chapge the
meaning of a limited/number of contiguously fqllowing
characters. It is.used exclusively to provide supplementary
data transmission control functions. Only graph’lincs and
transmission> control characters can be used in DLE
sequences'

Description of use

1) DLE immediately followed by EOT is trarjsmitted
by a master or a slave station to ““disconnect’’, that is, to
initiate the clearing of the connection over|private
and/or general switched network.

2) Other uses of DLE require prior agreement until
additional DLE sequences are defined in| future
International Standards for modes other than the basic
mode.

NAK — Negative acknowledge — TC 8
Definition

A transmission control character transmitted by a feceiver
as a negative response to the sender.

Description of use

1 NAK is transmitted only by a slave statidn as a

required from the-steve-station-

More specifically, ENQ can in this sub-phase
— terminate a station selection sequence;
— request identification and/or status;
— turn a data link out of neutral state.

4) ENQ is not permitted in text or heading.

ACK — Acknowledge — TC 6

Definition

A transmission control character transmitted by a receiver

as

14

an affirmative response to the sender.

negative reply to the master station.

2) When supplementary information is included in the
reply (for example, station identification or status
information) it is prefixed to NAK.

3) The slave station transmits NAK after receipt of a
selecting supervisory sequence to indicate its inability to
receive an information message.

4) In the information transfer phase, NAK indicates
that the last transmitted information message or block
was not received correctly, and the slave station is ready
to receive the same one.

5) NAK is not permitted in text or heading.
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SYN

— Synchronous idle — TC 9

Definition

A transmission control character used by a synchronous
transmission system in the absence of any other character
(idle condition) to provide a signal from which synchronism
may be achieved or retained between terminal equipments.

Descripti

on of use

1) SYN may be transmitted by a control, master, or

slave

tation

ETB

1ISO

b) within DLE sequences.

1745-1975 (E)

4) SYN is generally removed at the receiving terminal

installation.

5) If block checking is used, see ISO 1

— End of transmission block — TC 1

Definition

2) S)
synch
SYN

N is used to achieve character synchronization in
fonous data communication systems. At least two
characters must be transmitted prior to the

transmission of any information message or supervisory

seque

NOTE
consec
synchr|

Nce.

— It is assumed that the receiving station requires two
Ltive SYN characters to reliably achieve character
bnization.

3) SYN can be used as “‘time-fill’ to maintain, for
instance, synchronization during periods when no other
charagters are available for transmission. When used as

“time
chara

a)
ch

Hill””, SYN may be added at any point in a
ter sequence, except :

between ETX or ETB and the block check
racter when block checking is implemented;

A transmission control character used to In
a transmission block of data where data'is
blocks for transmission purposes.

Description of use

155.

0

dicate the end of
divided into such

1) ETB is transmitted only by the masfer station.

2) If an information message is
transmission (®locks, ETB is used td
block, with¢the exception of the final o

3) ETB calls for a reply from the slave
4) If block checking is used, ETB i

next following character is a block
(BCC). See ISO 1155.

sub-divided into
terminate each
he.

station.

hdicates that the
check character
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