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ABSTRACT

This thesis presents a dbrief study on the basic
principles and methods cof measuring and evaluating data

network performapice, according to :

8., Up-time and down-fime durations of the neiwork .

b. DMlessage response time .

where the network performance improves ag up-time {a)
increases with respect to the overall working period cof

the network, and also as message response time (b) decreases.
The study also presents a survey of the technical tools
aveilable for measuring neiworks performance, both hardware

end goftware-wizse .

The thesis alsoc presents a new approach for measuring

and evsluating networks performence , That is,

a. to determine the actual network capabilities and
capacity .

b. %o investigate, in practice, the effect of adding
new terminal staticns, to the existing network,

on overall network performance .

This approach is based on simulating terminal stations,
that are to be mdded in the network, using microcomputer-
based devices which apply standard statisticsl message

distributions of existing terminals , This sims to simplify
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network degipgn modifications so as to achieve hetter

performance, prior to installing new terminal atations .

The thesis includes a design of & new multi-micro-
processor based device which handles the simulation and
performance wmeagurement tasks, as previously described, and
it alsoc monitors network activities and records them for
further investigations and similation procedures .

This device is tc be comnected in the network as a terminal
station to carry on its agsigned tasks « It has the ghility
to simulate several terminal stations, simultaneously, and
this is dependant on its memory size, processors speed,

and the number of available built-~in network interfaces .
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INTRODUCTION

— o — o et G e wmn kSRS e m—

Networking principles and techniques, spurred by
rapid technological advances, have evolved et such a fast
pace that we can, without exsggeration, speak of e network-
ing revolution rather than a networking evolution.

In a short pericd of time, networking has covered the spec-
trum from very-low-speed switched network and point-to-
point applications to megabit plus, distributed, and wvalue-

edded communications networks.

Network applications have grown exponentially with
the technological revolution .
In our society, data neiworks are expanding rapidly tc
conquer gseveral areas of esctivity for the sake of a better
performance and improved services . Banking, petrochem-
ical operations, customs, security, and siriiner operations
ere examples of applications which rely on data networks .

Planning and design are important preliminary
aspects In the developement of all projects whether the
project ig a computer system with a data communication
network or else. Apart from management problems, there
are a numgber of technieal factors that need to be consid-
ered and evaluated for each aspect of the data comnmunication
gystem-faciors asscciated with the computer, the programs,

the lines, the terminals, and other equipment reguired by
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the gystem. 4nd there are general considerations that apply
to the design of the entire system and that must be kept in
mind constantly while the system is plarnmed in detail,

These overall cosgiderstions are:

1. System performance reguirements,

2+ Uger interface.

3. Bxpangibility.

4. Modularity wversus specific application design.

e Cost.

In the early days of computer-based communications
systens, there were many system failvures. In this instance,
the term "System failure" is used to mean that the gystem
either did not work or did not achieve its design goasls.
Generally, the failures occured because (1) the hardware
end software involved were not really suited to communica-
tion-baged system, and {2) there was 1little or no experien-
ce available to highlight potential problem areas.

We now have a lot of experience behind us, and there are
englytical tools available that can help us to prediet the

performance of a neitwork.

With large systems, the design process and the
analysis of system performance can be very complex and
costly, involving perhaps the use of simuletion packages

and other computer-based aids. For smaller systems (this
=5
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covera the mejority of on-line gystems and data communica-
tion networks in the world), there are & number of simple
technigues that can be applied to perform a reasonsbleness
test on & design. 4 ressonableness test indicates whether
the system is 1ikely to work and, if not, where the botile-
1ecks and problem areas are likely to be. Thisg gives the
degigner the opportunitiy to test different system and
network alternatives and come up with & workable design,

A workable system not only satisfies the functicnal requi-
rements defined in the appilication specifications, but it
carries the regquired load with an adequate response time,
provides an efficient interface with the people who will
be using the system, is emsily expandable, and its cost is

not unreasonsable,

This thesis presents a new toel for measuring the
performance ¢f date communicetion networks, which we called
lletwork Performence Measuring Device® (NPMD).

The NFMD is & microprocesscr-based-device that is io be
connected to different computing facilities, that control
the vericus parts of the network, in order to monitor net-
work activity, to memsure transaction and message response
time, and to test neiwork performsnce under artificial
uger-defined loads zsz means for deitermining the actual
capacity of the network, and for predicting nefwork behav-

iour due to future expansions and growth.

Central Library - Ain Shams University



Chapter
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Performance Criteria &
Related Devices

l.1 Performance Criteris
l.2 Throughput, response time & utilizafion

l.3 Performsnce in terms of Availsbility
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