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“The efficiency and percpective of usage of reliability diagnostic means in data
netwoeks”

Summary

In dissertational work organizational and technical questions of the diagnostic
means necessary for maintenance of reliable data transmission in global computer
network systems with remote communication communications are considered.
Efficiency and kinds of application of such diagnostic means are shown. In the work
beginning features of construction and functioning on global territorial distances of
telecommunication computer network systems of data transmission on the allocated
channels are considered. The great attention is given technology (Synchronous Digital
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Hierarchy — Synchronous digital hierarchy) creations on such channels of computer
networks. The analysis positive and negative sides of these technologies is carried out.
Difficulties of technical and organizational character of realization of highly effective
computer communications on the big territorial distances aren'ted.

In work it is noticed that on a way of creation of the modern integrated
computer networks (especially with global communications), despite the successes
reached in last period in information transfer with digital methods, now for the present
exist a certain kind of a problem. Their existence is especially caused by that
telecommunication computer network systems for today two various kinds of an
infrastructure — telephone systems and computer networks are for the present applied.
However the general platform is often and successfully enough applied to the digital
primary networks, known under name SDH/SONET (Synchronous Digital
Hierarchy/Synchronous Optical Network - Synchronous digital hierarchy / a
synchronous optical network) also.

The basic obstacle in a way of high-grade integration of two types of networks
such technologies are essential differences in them of various principles of their
communications. Proceeding from it two various technics of switching
(communications of packages and communications of channels) reflect features of a
mutual combination of two kinds of the traffic accordingly which it is problematic
exist in each computer network. As it is known, in a computer network the various
services based on application of files, also e-mail etc. prevail, and in a telephone
system for today basically the vocal traffic is transferred only. Their optimum
combination difficult enough though there are continuous attempts of successful
integration within this network of these two kinds of signaling, i.e. images and a voice
(especially by their simultaneous transfer to real time).

Overcoming of certain difficulties and maintenance of reliability of work of
such integrated computer networks is necessary. And this last from its part demands
creation of effective remedies of diagnostics and their wide application.

And so, the basic interfering factor of high-grade creation and functioning of
the integrated computer networks as have’nted above, necessity for carrying out of
simultaneous transfers to current time of vocal packages and packages of images is.
For the decision of problems from this point of view, in work certain tendencies for
creation of a universal network on a basis of technics of package switching aren'ted. In
work three attempts of creation of the integrated network technologies in a computer
telecommunication economy aren'ted: ISDN — Integrated Serviced Digital Network
(in the middle of the period of 1980); ATM — Asynchronous Transfer Mode on the
basis of transport technology of creation broadband ISDN networks — Broadband B-
ISDN (in the beginning of 1990) and the third attempt which consists in wide
application ISDN and ATM technologies for Internet, IP-networks. Such approach
widely develops for transfer not only packages of figures, but also for successful
transfer of vocal packages. For this last attempt that intervals ATM of networks on
aggregated Internet — highways are most advantageously applied is characteristic, and
intervals ISDN of networks — mainly in peripheries.

In the presented work the great attention is given to application of two
mutually connected services of the digital allocated lines (basically T-channels): CSU
(Channel Service Unit) and DSU (Data Service Unit). In the computer networks
organized by last technologies (on the allocated lines), it is frequent devices of these
of service are united and presented in the form of one device. (CSU/DSU) at which
routing functions are combined also. The organization of computer networks in such
kind has those advantages that the hardware maintenance included in communication

25



lines is reliably enough protected from external hindrances (for example, from
influence of hindrances of casual electric impulses). Their reliable work supervise
provaider services of lines of communication of communication. The majority of the
telephone companies incur check of working capacity of lines and provides their
reliability at the necessary level.

In work modern diagnostic methods and means for research of current position
of characteristics of communication channels (with application of special trouble-
shooting tests) are considered. Devices CSU can collect the statistical data and
periodically inform a reliability organization of the network manager. DSU devices
together with CSU devices can transform formats of the data, are applied to entrance
ports of computers when in the entrance interface signals arrive from lines T1-T4, or
on the contrary, to make change of corresponding formats for signaling. Besides
during transfer of packages to make synchronization of ports of workstations of users,
by means of special diagnostic analyzers. To find out and celebrate error occurrence,
to carry out mutual acknowledgement of session communications of users etc.

From the point of view of a functional purpose, the allocated lines computer
network systems carry out communications between those knots of a network which
give simple possibilities of data transmission with the minimum efforts. Thus for
global systems of data transmission the allocated lines carry out remote
communications through the switching centers of the telecommunication company.

The general distance (extent) of communication lines always will appear
longer, than geographical distance as which during time during communication
consider between final points of the channel in a kind of that the channel should pass
through all transferring infrastructure. Certainly, at first sight, this technique looks less
effective, than data transmission by directly direct communication between steams of
two final knots. This inefficiency is compensated by unique means of diagnostic
service. Obviously, point-to-point intervals of the transferring environment and the
more so their diagnostic aids will appear absolutely useless as soon as it will appear
unnecessary at such communication (session) interaction between two final knots.

In work it is noticed that the switching centers carry out distribution MDF
(Main Distribution Frame) and intermediate IDF (Intermediate Distribution Frame)
functions of groups in system of cable conducting of buildings. These groups of
distribution make aggregation (use on various appointments) that tire which is spent in
all these buildings. And from its part such tire gives the chance to each knot to use
within these buildings the identical equipment for transfer as figures, that and vocal
signals through the same wires. Too most concerns also diagnostic aids

It is noticed that connection (gathering) leads to formation of repeated use of
these centers. Despite the fact that, change or not requirements of connection or of
distribution of the incorporated traffic wait a little, connection (for example, between
the main office and removed from it knot of its branch) remains as a necessary
condition.

In work it is underlined that one more positive side of communication of
remote knots with SDH technologies - diagnostics possibility on distance. Existence
of switching knots in the environment of the allocated lines probably carrying out of
diagnostic testing of a various kind of malfunction is direct from these centers by
means of developed in given work MAIN — Analyzer and LOCAL — Analyzer
analyzers. And such possibility of remote diagnosing at protection against failures
(obstacles) considerably saves both monetary, and necessary time expenses for
diagnosing.
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In the presented work the special attention is turned on problems of diagnostics
of a correctness of connection of remote subscribers of networks (i.e. for the purpose
of diagnostics of remote data transmission) when these connections are carried out on
the basis of application SDH of technology. Organizational and technical difficulties
of diagnostic procedures are marked by transfer of packages on global distances.

In work classification of diagnostic means of networks at use above-stated
SDH technologies is in detail enough given. This classification is carried out on their
application at each level OSI of reference model of global computer systems.

Division on functional groups of control-diagnostic means in relation to
corresponding services of the chief manager of a corporate network is considered.

For the purpose of realization of the distributed approaches to diagnostic
means in the global environment on remote connections of computers of subscribers,
in work the infrastructure for their placing in a network is offered.

In the form of the separate chapter diagnostic means are developed for control
of remote data transmission in work new, more effective in comparison with existing
now. Use in analyzer LOCAL network — Analyzer is considered. The structure of its
operational device and algorithm of work is developed.

In work questions of preparation of diagnostic packages are considered.
Questions of their operative receipt-transfer in a diagnostic infrastructure of a network
are developed also. Possibility of interactive poll the information containing test
"guestions-answers™ with use of analyzer MAIN-Analyzer is investigated.

In the end, in the final chapter of the presented work for diagnostic analyzer
LOCAL-Analyzer experimental check of working capacity of new trouble-shooting
test is spent. For this purpose problems of carrying out of experiment are formulated.
For this trouble-shooting test experiment is realized on any way taken conditional
initial data. The analysis of the received experimental results is carried out. Overall
performance of new diagnostic means isn'ted. Prospects of wide application of
diagnostic analyzers MAIN-Analyzer and LOCAL-Analyzer are shown.

In the form of separate points in conclusion of work the basic results of
research are listed.
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