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INTRODUCTION

This is a second volume on computer networks, a discipline becoming increas-
ingly more complex on the one hand and more visible in our daily life on the
other. This is also a book on simulation, that remarkable meiting pot of science,
art and magic.

COMPUTER NETWORKS

Since the first edition of ‘Computer Networks and Simulation’ in 1978, a number
of problems have been tackled in computer networking and solved. One can say
that with the proliferation of computer networks, from Local Area Networks
in an office automation environment to Long Haul Networks, a larger number of
problems are raised. One can classify these problems into three different areas;
problems related to standards, problems related to specific communication pro-
tocols and problems related to different communication architectures "iQ general.

Standards

The Open Systems Interconnection Reference Model, originated by the Inter-
national Standards Organization is a draft standard which is followed and com-
mitted to by a large number of organizations, including vendors. However, there
are more standards in the open systems are2 than only the ISO Reference Model.
IEEE, NBS, ANSI, ECMA, CCITT and DoD are active as well. De facto standards
are also set by the various vendors and suppliers of network services; private organ-
izations as well as government regulated agencies such as the PTT’s in Europe.

This leads to a number of questions for the developers of network capabilities:

- Is a new product or service following the acknowledged or de facto standards?

- If not, is the new product or the new service an innovation in relation to the

standards? Can it be incorporated in the standard trend later on or is there

a risk the standards will evolve in another direction thereby making the
product obsolete?

and questions for the suppliers of network capabilities:
- Does the newly offered capability fit into the existing network standards?
- If not, can it be made to fit into the standards? Or is it an innovation not
yet subject to standards? What effect will it have on the future of network-
ing in relation to the standards?
- Is the new customer conforming to the network standards on all conceivable
levels? How can a customer interface be checked against a standard in iso-
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lation in order to not disturb the network as the customer is integrated
into a network?

and questions for the standards organizations:
Is the standard well enough defined?
- Is there enough incorporated in the standard to lead to a unique interpre-

tation and to still leave some freedom to the implementation?

D. Cronin, The communications environment generator

G. Le Moli, A ‘reference model’ for the formal description of entities which perform
protocols

A. Faro, Formal description techniques of protocols and services in view of the

theory of colloquy

Protocols

Nearly all communication models build upon a layered structure of communicating
peer entities. Between the peer entities protocols are defined reflecting the func-
tionality of the communication layers. In any layer, functions (and support func-
tions) are incorporated which_ are mutually dependent but which together appear
as a unity. In actual implementations within the functional layers, groups of func-
tions tend to differentiate into subgroups or classes within layers.

- Is there a formal description available which can be validated to serve as a
communication standard?
- What means are available for protocol validation?

C. Sunshine, Formal modeling of communication protocols

R. Razouk, G. Estrin, Modeling and evaluation of communication protocols

B. Wolfinger, O. Drobnik, Simulation of protocol layers of communication in
computer networks

Architectures

Although the ISO reference model is a widely followed standard, a number of
other standards exist, especially those focusing on the Local Area Networks in
office automation environments. De facto standards are being discussed and
changing. Over 100 companies are reported looking for a license agreement on
ETHERNET. ETHERNET is emerging as a de facto standard, but alternatives
are still competitive. ETHERNET was based upon a two layer design as against
ISO’'s seven layer design. Nevertheless an 1SO compatible four layer ETHERNET
draft has been announced. Possible connections of networks are under discussion
as well. Linkage via ‘gateways’ or hierarchical structures are possible.

What is Local Area Networks in an adequate architecture: a system based
on CSMA-CD, an active ring with some kind of token system, a mixture
or something else?
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What are the emerging standards and their compatibility with I1SO? In some
application areas, the 1SO reference model is reported to cause difficulties.

W. Price, Simulation of a hierarchically connected computer network

A. Remes, Simulation techniques in network design :
J. Haenle, A. Giessler, Simulation of packet switched datacommunication net-

works
T. Régeberg, TETRASIM, a program system for the simulation of ;elephong

networks
SIMULATION

In the area of computer simulation, a lot of things are happening. Although definite
standards are not yet set, discussions on the validity of computer simulation are
still alive. It can be said that computer simulation has a reason to exist. In the future
development of simulation methodologies, the proliferation of computer networks
will play a significant role. » ‘
- Will totally distributed simulation (and gaming) supported by a distributed
communication infrastructure be feasible? If so, what applications can be
envisaged? »
- What standards can be set and what directions will simulation methodologies
and applications take?
S. Schoemaker, A review of simulation N
H. Lipinski, R. Adler, Electronic communication for interactive group modeling
T. Utsumi, J. DeVita, The GLOSAS project '

COMPUTER NETWORKS AND SIMULATION

The idea that g:bmpu'ter networks and simulation might benefit from each other
can be found in' various places. Reasons for using software in the solution of net-
work puzzles are the complexity of the design process, the intricacy of the requested
user interface, the verification and validation of the network, rules of the thumb
an'ti past experiences unable to cope with complex requirements. Planners and
designers tend to overdesign a network.

- In what way can simulation be applied to the establishment and maintenance
of a communication infrastructure?
- What form can the simulation tool take?

A number of commercially available packages currently exist. The Teletraffic
Optimizer Program and ANDMS of the DMW group, the Network Qptimizer/2
of the TELCO Research Corporation, MIND and GRINDER of 'the Network
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Analysis Corporation, and PLANET of Kranzley and Company are examples.
Most suppliers of datacommunication equipment provide an analysis and simu-
fation tool with their software.

Not all of the above questions can be answered. However, they are being exam-
ined and answers are emerging.

The book is divided into three parts. The first part, FOUNDATIONS, starts with
an introduction on CCITT and its view on the use of computers for network
planning and circuit group dimensioning. A reference model for the formal descrip-
tion of protocols is given and a survey of description technigues of protocols and
services, both in the perspective of the theory of colloquy. A state-of-the-art survey
of protocol specification and verification concludes the first part. The second part,
SIMULATION IN NETWORKING, starts with a review of simulation in general
and an introduction to network simulation. The simulation of different variants
of transport systems in packet networks is addressed. The next paper discusses
the possibilities of simulation in the tuning of protocols in a complex hierarchy
and presents the modeling system MOSAIC. The computer-aided-design system
for modeling and evaluation of protocols SARA is presented with an analysis
of CCITT X.21. A report on a hierarchically connected computer network simu-
lation is given followed by a description of TETRASIM, a telephone network
simulator. A simulator of communication environments concludes this section.
Part three discusses the role of NETWORKING IN SIMULATION. In a treatment
on interactive group modeling, the HUB computer conferencing system is presented.
The secontd contribution comprises a discussion on the GLOSAS project (Global
Modeling and Simulation).

Although nearly all contributions are independent this sectioning creates a logical
pathway through our overview of the many innovative developments within net-
working and simulation.

S. Schoemaker
Sperry Univac
Amsterdam
The Netherlands
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INTRODUCTORY REMARKS ON CCITT

1. The CCITT (International Telegraph and Telephone Consultative
Committee) is one of the four permanent organs (1*) of the
International Telecommunications Union (ITU) which is the
United Nations specialized agency responsible for International
Telecommunications with more than 150 Member countries. The
ITU originated in 1865 when the International Telegraph Union
was founded, which was enlarged in 1885 to include the Tele-
phone Service. Later, in 1906, the International Radio Tele-
graph Union was formed and in 1932, in their common Conferences
in Madrid, both Unions agreed to merge to constitute the present
International Telecommunications Union.

2. The CCITT derives from:

- The CCIF (Consultative Committee, International Fernsehen)
established in 1924 as an independent organ by the Tele-
communications Administrations of 20 European countries, and

- the CCIT (Consultative Committee, International Telegraphy)
created in 1925.

The CCIF and the CCIT became part of the International Tele-
graph Union in 1925, remaining separate of one another. In
1956 the CCIF and the CCIT were combined to constitute the
present CCITT.

3. According to the present ITU Convention (Malaga, Torremolinos,
1973), the duties of the CCITT shall be to study technical,
operating and tariff questions relating to telegraphy and
telephony and to issue recommendations on them.

To perform these duties the CCIs (CCITT and CCIR) operate via
Plenary Assemblies, which meet roughly every three years, and
Study Groups, which carry out investigations requested by the
Assemblies, in the form of "Questions", in the intervals be-
tween Plenary Assemblies.

‘)The other three permanent organs are:
- The General Secretariat )
- The International Frequency Registration Board (IFRB)
- The International Radio Consultative Committee (CCIR)
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Participation in the work of the CCIs is open to all Members of
the Union as well as to private telecommun1ca§1ons operating
agencies, scientific and industrial organi;atlons.apd inter-
national organizations which satisfy certain conditions. The
international experts representing these organizations particip-
ate in the work of the various Study Groups by submitting
contributions and/or by attending their meetings.

At the.’end .of a Study Period the replies to the various
questions, which embody the result of this international re-
search, are submitted to the Plenary Assembly mainly in the
form~of recommendations. If the Assembly adopts these re-
commendations, they are published in what are known as the
"CCIs Books" (at present the VIIth CCITT Plenary Assembly,
Geneva, November 1980, has approved the recommendations con-
tained in the Yellow Book), which are published by the ITU.

The CCITT Recommendations are not mandatory but are well ob-
served around the world as they sum up the lgtest knowledge and
experiences  in all fields studied.

Important fields of activity for the present study period
(1981 - 1984) are:

(i) The establishment of the general principles of the future
: Integrated Services Digital Networks (ISDN), including
the access of customer to the ISDN .

(ii) the study of dedicated digital networks (IDN), in which

the integration of the switching and the transmission is
performed

(iii) optical fibres transmission systems and possible alter-
native coding methods

(iv) public data networks and new telematic services

(v) new common channel signalling system for integrated
digital networks

(vi) integration of maritime and mobile systems into the
fixed terrestrial networks

(vii) international network planning models, etc.

This list gives only an example and can not be considered at

all exhaustive.

Several Study Groups are considering questions more or less
related with the use of computers in telecommunication net-
works., In particular some Questions of Study Group II (Tele-
phone operation and Quality Service) could be mentioned. These
Questions deal, amongst others, with the following: .

- models for international network planning
- methods and procedures for traffic measurements



