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NETWORKS, COMMUNICATION AND

INTERWORKING

he need for IT standards is felt most stron-
gly in the critical area of inter-system com-
munication and interworking over all types
of network. The following notes provide a
brief ‘layman’s guide’ to the subject.

From ‘closed’ to ‘open’

In the past, most systems worked in ‘closed’
environments. Communication was primarily
between systems in the same organization—
systems which were probably from the same sup-
plier and which were selected to be able to work
together. For local communication, the means of
communication was most likely to be point-io-
point cabling between systems. For long-distance
communication, essentially the same solution was
most often used, namely private lines leased from
the national telecommunications administration.

Communication was thus closed in almost every
respect: between a closed group of systems,
from a closed- range of suppliers, using closed
means of communication.

Under such circumstances, there was no compel-
ling reason for all suppliers to adopt compatible
techniques for inter-system communication, and
there were significant technical and commercial
reasons for adopting different techniques. Even
now, the ability of systems from one supplier to
communicate with those of another is often
severely limited and tasks requiring complex inter-
working are often impossible.

Applications such as electronic mail, electronic
invoicing or electronic funds transfer demand an
open approach. Information must be sent to the
right destination, regardless of where the addres-
see is or what make of equipment is used. More-
over, it is impossible to provide a point-to-point
link between every party. Common networks
which are as open as the telephone network must
be used.

Even within the confines of a single organization
similar needs are felt. There are an increasing
number of systems installed and there is increas-
ing interconnection between them. A department
wanting a new system must be able to buy the
best system for the job, without being constrained
to buy the only model which can communicate
with other installed systems. And unless offices
are going to become tied up in a spaghetti of
cables, shared networks must be used.

An open approach becomes essential, not
because everything needs to be open to every-
thing else—far from it!—but because a switch
from closed to open is the only practical way for-
ward. In the analogy of the telephone network: it
is designed so that everybody can phone every-
body else, because that is the only way in which
each subscriber can be sure that he can phone
even a small number of peopls of his own
choice. ’

Open communication and
interworking are totally
impossible without standards

The task of developing and applying the necessary
standards is technically extremely difficult and
raises adjustment problems, but it is being
achieved because of the perception that there is
no other way forward.

The production and commercialization in Europe
at present of three different models of plugs (ISDN
connector) highlight such a situation. Standardiza-
tion in this field will permit the connection ta the
network -of a wide range of terminal equipment
throughout the Community, notably advanced
computer equipment, without the need for electri-
cal or mechanical modification on the terminal

. equipment side.

MAY 1988

Commission of the European Communites e DG Xl e Telecommunications, Information Industries ﬁ\%I&rﬁ/Fﬁ&
nts


http://www.avadocuments.com/doc/euro-standardization-factst-2-1988
http://www.avadocuments.com/doc/euro-standardization-factst-2-1988

Cotilotl
Coca-

Open Systems Interconnection
standards

The range of technical aspects which must be
standardized is wide. The principal ones are:

1. compatibility at the elementary level of plugs
and signal voltages;

2. communication over each successive link in
the whole series of links between sender and
receiver;

3. determining the addressing and routing of
transmitted information;

4. dealing with deficiencies in the communication
service;

5. coordinating the dialogue with the remote
system (who does what and when);

6. ensuring that communicated information is
encoded in a way that both systems can
manage ;

7. last but not least, interacting with the remote
system to perform whatever task is the pur-

" pose of the communication.

The set of standards called Open Systems Inter-
connection (OS!) standards provides the basic
technical specifications for these aspects.

The 0S| Reference Model defines
the framework within which the
individual standards have been
developed. Many of the terms
associated with 0S|I come from
the diagram used to represent the
model.

It is often called the ‘seven-layer model’
because the functions described above are each
allocated to a horizontal ‘layer’, each of which
includes the parts of the communicating systems
responsible for that function, as well as the ’pro-
tocol” by which those parts communicate with
each other.

The ‘lower layers’ are simply those in the lower
half of the diagram. They are numbered 1 to 4 and
perform the functions listed under points 1 to 4
above. The ‘upper layers’ are in the upper half of
the diagram, numbered 5 to 7, and they perform
functions b to 7.

Each layer is said to provide a ‘service’ to the
layers above. The protocol and the service are
named after the layer. Thus layer 3 is the network
layer, and it uses network protocols to provide the
network service {with the help of the services pro-
vided by layers 1 and 2).

The OSI Reference Model does not specify any of
the practical detail necessary for real systems to
interwork. That detail is provided primarily by the
standards for protocols and services, as well as by
certain other standards, such as those for addres-
ses used in tayer 3 and information encoding used
in layer 6.

Multiple standards

Unfortunately, it is not possible to have a single
set of OS| standards with just one standard for
each of the aspects mentioned above : IT is too
complex, and used for too many purposes, for
that.

Multiple standards are needed to cope with varia-

tions such as :

e different types of task (electronic mail, remote
terminal operations, etc.)

e different types of information (data, text, diag-
rams, pictures, voice, efc.)

o different types of network {private/public, wide
area/local area, etc.)

e different types of environment (office, factory,
air traffic control, etc.).

The result is that there are around 170 standards
which can be called * OSI standards ’ in the broad
sense of the term, and the number is growing.

In the end...

When the OSI standards and other related stan-
dards are in widespread use, we will have a situa-
tion in which:

¢ a product which can be marketed in one country
can be marketed in all Member States;

e equipment for attachment to public networks
can be attached to any public network in the
Community;
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