INTERNATIONAL STANDARD ISO 7498 : 1984/ ADDENDUM 1

Published 1987-07-15

Interconnection — Basic Reference Model

ddendum 1 : Connectionless-mode transmission

ystémes de traitement de I'information — Interconnexion de systémes ouverts — Modéle de réfé
Additif 1: Transmission en mode sans connexion

Contents
Page
O Introduction .. ..ottt iiieriaanayonns ... 1
1| Scopeand field of application ..................cocoiiinett 3
2 Definitions. . ......cooiiiiiiiiiiiiiiii i Nee NG 3
Notation ................. IS 3
Introduction to Open Systems Interconnection (OSI)\. . .. 3
Concepts of a layered architecture . 3
7
7 9

0.1.2 The architectural objectives of the Reference Model do
not depend on the exclusive use of connections for| all OSI
communications. It is the intention of this addendum to
introduce terms and define their use within the Reference
Model so that the two alternatives (connectign-mode
transmission and connectionless-mode transmission)| can be
treated as complementary concepts which can be| applied

e n 2k appropriately in the different circumstances for whicH each is
inating the_development of existing and future standards for suited.

the intercannection of systems. The assumption that a con-
ection.is\a fundamental prerequisite for communication in the
S1 environment permeates the Reference Model and is one of
é-most useful and important unifying concepts of the

e\ Referénce Model of Open
a\intention of 1SO 7498 that

0.2 What is connectionless-mode transmission
in the Reference Model ? ’

produced it has been realized that this deeply-rooted con- 0.2.1 General

nection orientation unnecessarily limits the power and scope of

the Reference Model, since it excludes important classes of

0.2.1.1 The concept of connectionless-mode transmission in

o applications and important classes of communication network one form or another-has always played an important role in the
5 technology which have a fundamentally connectionless nature. specification of services and protocols for data communication.
N
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The terms “‘message mode’’, “‘datagram’’, “‘transaction mode"’

and “connection-free” have been used in the literature to

describe variations on the same basic theme : the transmission
of a unit of data in a single self-contained operation without
establishing, maintaining, and releasing a connection.

0.2.1.2 Since connectionless-mode transmission and
connection-mode transmission are complementary concepts,
they are best understood in juxtaposition, particularly since

The properties of connection-mode transmission are also rele-
vant in a wide range of other applications.

0.2.3 Connectionless-mode transmission in the
Reference Model

0.2.3.1 Again in the formal terminology of the Reference
Model, connectionless-mode transmission is'the transmission
of a single unit of data from a source service-access-point to

connecionless-mode transmission is defined most easily in
relationghip to the concept of a connection.

0.2.2 Connection-mode transmission in the
Reference Model

0.2.2.1 | In the formal terminology of the Reference Model, a
connection is an association established for the transfer of data
betweem two or more peer-entities. This association is
established between the peer-entities themselves and between
each entity and the next lower layer. The ability to establish and
release §i connection and to transfer data over it is provided to
the entfties in a given layer by the next lower layer as a
connecfion-mode service. The use of a connection-mode ser-
vice by peer-entities proceeds through three distinct phases :

a) connection establishment;

b) Hata transfer; and

c) g¢onnection release.
0.2.2.2 | in addition to the clearly distinguishz

hibited py these phases a connection has\the
damentsl characteristics :

a) [t involves establishing and- N
party agreement concerning the\transmissi

twegn the peer-entities concerned 4
the gervice;

b) |t allows the negotiatig
cerned of the parameters a
trangmission of data;

c) ft provides connection:idehtifi

sion|can be avoided-on data transfers;

d) |t provides,a eontext within which successive units of
data| transmitted’ between the peer-entities are logically
reIatLd, and, makes it possible to maintain sequence and
provide flow control for those transmissions.

one or more destination service-access-points without estal-
lishing a connection. A connectionless-mode service allows\gn
entity to initiate such a transmission by the performance of a
single service access.

0.2.3.2 In contrast to a connectig

’

each unit of data transmitted is routed independently Hy
the layer providing the connectioniess-mode service;

b) copies of a unit of data can be transmitted to a humber
of destination addresses.

0.2.3.4 These characteristics of connectionless-mode
transmission do not preclude making available to the servige
user information on the nature and quality of service which mgy
apply for a single invocation of the service -or which may Qe
observed over successive invocations of the service betwedn
pairs of service-access-points or among a set of service accegs
points.

0.3 Structure of this addendum

This addendum has a structure which is similar to that pf

ITaY oW ]

0.2.2.3 The characteristics of connection-mode transmission

are particularly attractive in applications which call for relatively
long-lived, stream-oriented interactions between entities in
stable configurations. Examples are provided by direct terminal
use of a remote computer, file transfer, and long-term attach-
ment of remote job entry stations. In these cases the entities in-
volved initially discuss their requirements and agree to the
terms of their interaction, reserving whatever resources they
may need, transfer a series of related units of data to ac-
complish their mutual objective, and explicitly end their inter-
action, releasing the previously reserved resources.

2

1S0-7498-imorder-to—facilitate-the—eventual-integration-of-the
text of this addendum into a revision of ISO 7498. There are
two major clauses :

Clause 5 : this clause deals with general architectural principles
and the sub-clauses correspond to sub-clauses in clause 5 of
ISO 7498 under which different aspects of connectionless-
mode transmission need definition.

Clause 7 : this clause deals with details which are specific to the
layers of the Reference Model of Open Systems Interconnec-
tion.
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1 Scope and field of application

This addendum

a) provides a general description of a connectionless-
mode service and of functions related to it, which may be
provided by layers of the Reference Model, and

ISO 7498 : 1984/Add.1 : 1987 (E)

u) (N)-service;

v) . (N)-service-access-point;
w) (N)-service-data-unit;

x) (N)-user-data.

b) defines the positions within the Reference Model where
: vi d-fu v ay-be-provided et or-the—pu defini-
tions also apply :
This addendum adds to the concepts and principles defined in
13O 7498; it does not modify them. This addendum 2.2.1 (N)-connection : An association established|by the
. ) . (N)-layer between two or more (N + 1)-entities for the [transfer
— does not specify services and protocols for OSI; of data, which provides expficit ideritification of a| set of
I N)-data-
- is not an implementation specification;
— is not a basis for appraising the conformance of actual o defini-
implementations. ‘
)-data-
2 Definitions
2.1 This addendum makes use of the following terms : \)-data-
pnd not
a} (N)-address; any logical relationship Between
b) acknowledgement;
¢} blocking;
d) concatenation; L . .
ayer notation is the same as that defined in 1SO 7498.
e) (N)-data-transmission;
f} (N)-entity; .
Y Q 4 Introduction to Open Systems
g)  (N)-facility; Interconnection (OSI)
h) flow control; This clause makes no additions to clause 4 of ISO 749B.
i) (N)-function;
) 5 Concepts of a layered architecture
i} (N)-interfd
5.1 Introduction
k) (N)-layer;
This addendum makes no additions to 5.1 of ISO 7498.
1} open system;
m) _pedr entities: 5.1 Principles of layering
n)™ (N)-protocol; 5.2.1 This sub-clause complements 5.2 of ISO 7498.
o) (N)-protocol-control-information; 5.2.2 In order for (N+ 1)-entities to be able to communicate
using an (N)-connection-mode service or an (N)-connection-
p) (N)-protocol-data-unit; less-mode service it is essential that a pre-arranged association
exists between them, constituted by the pre-knowledge which
q) (N)-relay; it is essential that each (N + 1)-entity has of the others in order
at least to initiate the use of the service. This association is
r}  routing; established in ways which are not detailed in this addendum or
in 1SO 7498 and comprises four elements :
s) segmenting; . .
a) knowledge of the addresses of the peer entities in-
t) sequencing; volved;
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b) knowledge of a protocol agreed by the peer entities for
use at least to initiate communication;

c) knowledge of the availability for communication of the
peer-entities;

d) knowledge of the quality of service available from the

(N)-service.

those which are offered to the (N)-layer by the (N - 1)-layer
and, if necessary, to convert between one mode of service and
another.

5.3 Communication between peer-entities
5.3.1 This sub-clause complements 5.3 of 1ISO 7498.

5.3.2 (N +1)-entities can communicate using an (N)-connec-

uon

NOTE
can be

quired in many ways; some examples are listed below :

a) ffom information acquired manually when contracts are ex-
chanped with a service provider;
b} from information which a network administration-may provide
in a dlirectory or enquiry database;
¢) from information that may be learned from previous instances
of cdmmunication;
d) from information that may be provided dynamically through
the dperation of management protocols.
The total pre-knowledge constituting a pre-arranged association is like-
ly to be ficquired by a combination of the above.

5.2.3 An (N+ 1)-entity provides no information to an (N)-con-
nectionless-mode service about the logical relationships be-
tween [(N)-service-data-units, apart from the source and
destination (N)-service-access-point-addresses.

5.2.4 [krom the point of view of the (N + 1)-entity this mean
that it i not able to require the (N)-service to apply a particular
functior) to a sequence of (N)-service-data-units sent by it,
Howevdr, from the point of view of the {(N)-layer, this does no
imply any constraint on the functions which support the ser-
vice.

5.2.5 An (N)-layer may offer a connectiol

conneclionless-mode service, or both,
using the service or services pro 4@

5.2.6

the (N

and th
provide:
and the

tionless-mode service provided that there is a pre-arranggd
association between them providing knowledge about)eagh
other which allows them to do so. This knowledge should allow
the locations of the (N + 1})-entities to be determined, it should
determine the correct interpretation o S
by a receiving (N + 1)-entity, and i
transfer, rates of response, and the'p
entities. The knowledge may res
tween the (N + 1)-entities co
and options to be used.

N)-service-data-uni

elements which are not part of
5.1, in particular :
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ectionless-mode service.

.3.4 There are instances where the connectionless-mode
service provided by the (N)-layer does not provide direct accegds
between all of the (N)-service-access-points supported by tHe
layer. Connectionless-mode transmission ‘can- still occur be-
tween these service-access-points if one or more (N + 1)-entitigs
provide a relay {(see figure 1 which complements figure 6
ISO 7498). The fact that an (N)-connectionless-mode transmi
sion is relayed by one or more (N + 1)-entities is known neithg
by the (N)-layer nor by the (N + 2)-layer.
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Figure 1 — Connectionless-mode transmission through a relay

Connectionless-mode transmission

/
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5.4 Identifiers

This addendum makes no-additions to 5.4 of ISO 7498,

8.5 Properties of service-access-points

5.5.1 This sub-clause complements 5.5 of ISO 7498.

ISO 7498 : 1984/Add.1 : 1987 (E)

5.7.2,5 [f an (N)-service-data-unit cannot be accepted by an
(N + 1)-entity at the time of its arrival at an (N)-service-access-
point, the (N + 1)-entity may apply interface flow control (see
5.7.3.2}. This may result in the discarding of the (N)-service-
data-unit by the (N)-service provider or, where flow control
is provided, in the exercise of interface flow control at the
sending (N)-service-access-point by the (N)-service provider.

572

516.2 An (N)-service-access-point may support :
a) (N)-connection-mode services only;
b) (N)-connectionless-mode services only; or

c) (N)-connection-mode services and (N)-connectionless-
mode services concurrently.

5.3 A single (N+1)-entity may be using concurrently
spveral (N)-connections and an (N)-connectionless-mode ser-
ce through one or more (N)-service-access-points to which it
ig attached.

5.4 (N+ 1)-entities distinguish between instances of the
(N)-connectionless-mode services and the (N)-connection-
ode services offered concurrently through the same
ce-access-point by the uniqueness of the intexa
escribed for these services.

6 Data-units

is addendum makes no additions_to

7 Elements of Iayea

7.1 Introduction

7.2.1 This sub-clause™i
equivalent in480/7498.

7.2.2 All'the information required by an (N)-connectionless-
ode service to deliver an (N)-service-data-unit {destination ad-
ess, \quality of service required, options, etc.) is presented to
itwith the (N)-service-data-unit in a single logical service access

can be received at one destination (N)-service-accesp-point.
The {N)-layer does not assume any-lagical relationship Qetween
these (N)-service-data-units.

is exdhanged
3 lingnesp of the
{N)-connectjonless-

W employed by a partiqular im-
ngctionless-mode service may involve njore than

a._connectionless-mode transmission. However,

on |of ‘each (N)-service-data-unit by an (N){connec-
ice should. be entirely self-contained. All|l the ad-

er information required by the (N)-layer to dtiver the
itg-data-unit to its destination should be included in the service

{s a'basic characteristic of a connectionless-mode servicg that no
ggotiation of the parameters for a transmission takes place at|the time
the service is accessed and no dynamic association is set up petween
e parties involved. However, considerable freedom of choice can be
preserved by allowing most parameter values and options [such as
transfer rate, acceptable error rate, etc.) to be specified at the|time the
service is accessed. In a given implementation, if the local |(N}-sub-
system determines immediately (from information available to {t locally)
that the requested transmission cannot be performed under the condi-
tions specified, it may abort the transmission, returning an implemen-
tation specific error message. If the same determination is mdde later,
after the service access has been completed, the transmission is aban-
doned, since the (N)-layer is assumed not to have the information
necessary to take any other action.

5.7.3 Transfer of data
5.7.3.1 General principles

5.7.3.1.1 This sub-clause complements 5.7.6.1, 5.7.6.2 and
5.7.6.3 of ISO 7498.

by the sending (N + Tl-enfity.

5.7.2.3 All information related to an (N)-service-data-unit,
together with the (N)-service-data-unit itself, is received from
the (N)-service in a single logical service access by the receiving
(N + 1)-entity.

6.7.2.4 To provide the (N)-connectionless-mode service, the
{N)-layer performs functions as described in 5.1. These func-
tions are supported by (N)-protocols.

5.7.3.1.2 Control information and user data are transferred
between (N)-entities in (N)-protocol-data-units. An {N)-
protocol-data-unit is a unit of data specified in an (N)-protocol
and contains (N)-protocol-control-information and possibly
(N)-user-data.

5.7.3.1.3 (N)-protocol-control-information is transferred
between (N)-entities using an (N-1)-service. {N)-protocol-
control-information is any information that supports the joint
operation of (N)-entities. (N)-user-data is passed transparently
between (N)-entities using an (N — 1)-service.
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5.7.3.1.4 An (N)-protocol-data-unit has a finite size, which
may be limited by the (N — 1)-service-data-unit size and by the

capabilities of the {(N)-protocol. {N)-protocol-data-units are '

mapped into (N — 1)-service-data-units. The interpretation of an
(N)-protocol-data-unit is defined by the (N)-protocol in effect
for the (N)-connectionless-mode service.

5.7.3.1.6 An (N)-service-data-unit is transferred between an
(N + 1)-entity and an (N)-entity, through an (N)-service-access-

5.7.4.2.2  An (N)-connectionless-mode service is character-
ized by two groups of quality of service parameters. The
parameters in the first group are defined entirely. by . the
behaviour of a single {N)-data-transmission and are the same as
those defined for the (N)-connection-mode service. These
parameters are :

a) expected transmission delay;

point, il the form of one or more (N)-interface-data-units. Each
{N}-servjce-data-unit is transferred as (N)-user-data in one or
more {N)-protocol-data-units.

5.7.3.2 | Fiow control

5.7.3.2.1 This sub-clause complements 5.7.6.4 of ISO 7498.

5.7.3.2.2 If flow control functions are provided, they can
operate fonly on protocol-data-units and interface-data-units.

5.7.3.2.3 Two types of flow control are identified :

a) Peer flow control which regulates the rate at which
{N)-grotocol-data-units are sent between (N)-entities sup-
porting (N)-connectionless-mode _transmission between
pairs| of (N)-service-access-points or among a set ¢f
{N)-service-access-points.. Peer flow control requires: pro-
tocol definitions and is based on protocol-data-unit size;
and

b} {N)-interface flow control, which regulate
which (N)-interface-data-units -are passé
(N+[1)-entity and an (N)-entity that suppo
nectipnless-mode service. (N)-interfa

basedl on (N)-interface-data-unit size.
5.7.3.3 { Segmenting, blocking and :o

5.7.3.3.1 This sub-clause comple

5.7.3.3.2
are not Iecessarily compatible
concate

5.7.3.3.3 Segmentingdn.an (N)-layer_reduires the implemen-
tation pf a segmenting-reassembiy protocol between
(N)-entitjes that support (N})-connectionless-mode transmission
between pairs of\(N)-service-access-points.

h'\ prnbabuih,l of r\nrrnp-ﬁnn;
¢) probability of loss or duplication;

d) probability of wrong delivery;

e) cost; and

protection from unauthorzed acce

D @

-

S
T o=

.7.4.3 Sequencing
5.7.4.3.1 This sub-clause complements 5.7.6.6 of ISO 7498

5.7.4.3.2 The (N-1)-services provided by the (N—1)-laye
of the OSI architecture may not guarantee delivery of dat
between -pairs - of (N — 1)-service-access-points in the sam
order as it was submitted. If the (N)-layer provides a higher prg
bability - of -in-sequence delivery than is offered by th
{N-— 1)-services, sequencing mechanisms must be present i
the (N)-layer.

=W 1w W =

5.7.4.4 Acknowledgement

5.7.4.4.1 This sub-clause complements 5.7.7.1 of ISO 7498

5.7.4 Quality of service

5.7.4.1 Introduction

This sub-clause complements 5.7.7 of ISO 7498.
5.7.4.2 Quality of service parameters

5.7.4.2.1 This sub-clause is specific to this addendum and has
no equivalent in 1ISO 7498.

5.7.4.4.2 An acknowledgement function may be used by peer

. {N)-entities supporting {N}-connectionless-mode transmission

between pairs of (N)-service-access-points to obtain a higher
probability of detecting protocol-data-unit loss than is provnded
by the (N — 1)-layer.

5.7.4.5 Error detection and notification

5.7.45.1 This sub-clause complements 5.7.7.2 of 1SO 7498.
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5.7.4.5.2 Error detection and notification functions may be
supported by protocols used between (N)-entities supporting
{N)-connectionless-mode transmission between pairs of
(N)-service-access-points to provide a higher probability of
both protocol-data-unit error detection and data corruption
detection than is provided by the (N — 1)-service.

5.7.45.3 The error detection or notification function is only

ISO 7498 : 1984/Add.1 : 1987 (E)

5.10.3 In order to allow combinations ¢} and d) two archi-
tectural elements are required :

a) a function to provide an {N)-connection-mode service
using an (N — 1)-connectionless-mode service; and

b) a function to provide an (N)-connectionless-mode ser-
vice using an (N — 1)-connection-mode service.

NOTE — Of these functions, function a) requires significant protocol-

mjsdelivery, etc., it cannot be relied upon to be capabie of
dging so for every instance of error detection.

5.8 Routing

5.8.1 This sub-clause complements 5.8 of ISO 7498,

s-mode transmission to be relayed by a chain of (N)-entities.
e fact that (N)-routing is being used is known by neither the
(N + 1)-layer nor the {N — 1)-layer.

S;F.Z An (N)-routing function enables an (N ~ 1)-connection-

589 Management
5.8.1 This sub-clause complements 5.9 of ISO 7498.

5.9.2 Systems and layer management provide for initial|zatio
adtion to establish support for connectignless-mode sé
bétween systems.

59.3 Management facilities ma

characteristics of the nature, quali
lebs-mode service provided :
next higher layer prior to the avogation

facilities may provide this infor

o O
T b
[+ I =]
o
E-
o 3
32
— 0
Cly
A

5110.1 This sub-clause is specific o this addendum and has

nd equivalent in 1SO 7498.

10.2 There are no architectural constraints on any vertical
mbination of an {N)-layer providing one type of (N)-service

control-information. For example, there is a need to identify the con-
nection which is constructed, control its state and provide.sequencing
of service-data-units. Function b) requires  little of_no” adiditional

protocol-control-information, rather, it places constraints on thie way in

which the connection-mode service is used.

5.10.4 An (N)-relay can e}
onnec-
a con-
ices of
her the
ending

shnical factors) be first converted to the
iinctions which have been identifled, an

basic cases of relaying are illustrated in figure 2.
e of conversions between services within a layer is not

itly constrained by the Reference Model but,| where
efal services are connected in tandem, the use of gonver-

5.10.7 Where an (N-1)-connectionless-mode seryice is
enhanced to provide an {N)-connection-mode seryice, a
number of (N)-connections may be supported by (N —[1)-con-
nectionless-mode transmission between the same [N-1)-
service-access-points.

5.10.8 Where an (N — 1)-connection-mode service is fised to
provide an (N)-connectionless-mode service, (N)-conrnection-
less-mode transmission between a number of differgnt (N)-
service-access-points may be supported by the same [N —1)-
connection.

6 Introduction to the speclflc layers of the
Reference Model

5

c

(donnection-mode or connectionless-mode) using the other
N . . .

b

a) both connection-mode services;

b) both connectionless-mode services;

c} the (N)-service a connection-mode service and the
{N —1)-service a connectionless-mode service;

d) the (N})-service a connectionless-mode service and the
{N ~— 1)-service a connection-mode service.

6.1 Introduction

This clause complements clause 6 of 1SO 7498.

6.2 General principles

6.2.1 A connectionless-mode service for a particular layer
may include none, some, or all of the detailed services and it
may be characterized by none, some, or all of the quality of
service parameters defined for the layer in IS0 7498 and in 5.7.4
of this addendum (for example error notification).
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z
e T ——
a) Relaying between two connection-mode services
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(N +2)-layer — {N + 1)-connectionless-mode service —~
..................... o
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Service made
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v

d)

e ™ ™ e r—

————

Connection- and connectionless-mode services yielding a connectionless-mode service

Figure 2 — The basic cases of relaying involving connection-mode and connectionless-mode services
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