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PREFACE

Every study has its own history and this one is no exception. Discus-
sions concerning this study started during the Summer of 1980 between
the Control Data Corporation (CDC) and the International Institute for
Applied Systems Analysis (IIASA). At that time IIASA had already
developed its first computer connections to both West and East and
preparations were under way to provide further links to the different
emerging data services in more and more countries. All computer links
used by IIASA primarily served the scientific research purposes of this
international research institute, but in broader terms there was also the
desire to promote the international exchange of computerized data in the
fields of science and technology. From this point of view a study, which
would take stock of the datacommunication infrastructure and relevant

administrative procedures around the IIASA networking activities,






seemed to be of utmost interest to the Institute.

The Control Data Corporation has always been one of the strongest
supporters of JIASA's computer related activities and -- as strange as it
may sound -- they donated to the Institute a Hungarian made TPA-70 min-
icomputer that controlled a Hungarian made graphical display. It is
perhaps of interest that this computer -- now more than ten years old --
after being upgraded and extended by numerous telecommunication
adapters and storage memories -- became one of the cores of the

present packet-switched based networking nodes at [IASA.

It is well-known that CDC operates one of the world's largest data ser-
vices to many countries in the world; their CYBERNET network is one of
the largest international time sharing networks used primarily for
engineering and business purposes. Furthermore, and independent from
CYBERNET, CDC operates separate data services in many countries of the
world built on CDC mainframes and the datacommunication infrastruc-
ture of the country in question. In light of this, it is not surprising that
CDC is also interested in the datacommunication infrastructure, relevant
administrative procedures and emerging policy issues regarding
transborder data flows in all parts of the world. As a logical consequence
CDC expressed its interest in the planned [IASA study and was willing to
contribute to the funding of the project. Other organizations soon

became interested and also joined the planned study.

One of the strongest promoters of computer networking activities in
Austria is the Austrian Federal Ministry for Science and Research. For a
small open economy such as Austria, international computer communica-

tions were from the outset of high interest, and [IASA's relation with the



Austrian Ministry for Science and Research has always been particularly
strong and fruitful. For example, in 1977 [TASA completed for the Ministry
a study of the "Feasibility of Austrian Participation in International Com-
puter Networks"”, which looked at the current state of the art of computer
networking and made recommendations on how Austria could be involved
in international networking. Four years after this study was completed
the Ministry expressed their interest in conducting a follow-up study. At
that time 1IASA was still negotiating with CDC concerning their study and
with the extra support of the Ministry the opportunity arose to extend the
original scope of the CDC study to new dimensions. As a result of this sup-
port all the chapters in this study regarding the existing transborder data

flow applications between East and West were made possible.

Needless to say we are extremely grateful for the generous support
of the Control Data Corporation and the Austrian Ministry for Science and
Research in our work. Special thanks also go to Frau Minister Firnberg
who has always strongly supported our activities, to Dr. N. Rozsenich who
helped us in elaborating the scope of the study and for his prompt help
and advice whenever it was needed, and to Dr. Becker who helped us over
the administrative hurdles. I am also particlarly grateful to Mr. Robert D.
Schmidt, Vice Chairman of the Control Data Corporation who has proven
to be one of the main promoters of the work, to Mr. Hugh P. Donaghue,
Vice President and "transborder data flow guru” at Control Data for the
many valuable discussions, to Mr. Robert E. Wesslund, Mr. Glinter Rocken-
bauer and Mr. James E. Rein all at the Control Data Corporation in Min-
neapolis and Vienna who greatly helped to promote the (more or less)

smooth implementation of the project and gave useful advice.
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Throughout the preparation of the study we discovered many institu-
tions who became interested in our work and then actively contributed to
by providing invaluable information, useful hints and suggestions on the
scope of the work and on many individual details. The list of institutions
and people who supported us is far too long to be given here and 1 do not
want to fall into the unforgivable mistake of giving the reader a long list
to read and possibly offending someone who [ have missed. Nevertheless,
a few names are mentioned in order to present the type of organizations

that have helped us.

First of all there were the many different PTTs from the countries
invelved in the study; many thanks especially to our colleagues at the
Austrian PTT, Radio Austria, the Hungarian PTT, the Federation of the

Yugoslavian PTTs and the Croation PTT.

I amm also most grateful to those organizations who provided invalu-
able information on the different transborder data flow applications:
including the Austrian Press Agency (APA) in Vienna, the World Meteoro-
logical Organization (WMO) in Geneva, the SITA regional office in Zurich,
the European Centre for Medium Term Weather Forecasting (ECMTWF) in
Reading, the Hungarian Meteorological Service in Budapest, the Central
Institute for Meteorology and Geodynamics in Vienna, the Central Insti-
tute for Scientific and Technical Information (CINTI) in Sofia, the Univer-
sity Computing Center (SRCE) in Zagreb, the Institute for Scientific
Research in Telecommunications in Sofia, the Institute for Computation
and Automation of the Hungarian Academy of Sciences (SZTAKI), the Elek-
tronska Industrija in Nis, the Austrian Federal Ministry for Transport, and

last but not least the Hungarian State Committee for Technical

-ix-



Development.

One last thought on the scope of the study. When it became possible
through the generosity of the Austrian Ministry of Science and Research
to include in the study the present state of the art of transborder data
flow applications between East and West, the first rather incidental idea
of setting up a study outline, which could be regarded as a forerunner to
the so-called country case studies of the United Nations Center for Trans-
national Corporations {UNCTC) in New York, became concrete. This idea
became even more real as IIASA and the UNCTC, as one of the dis-
tinguished centers where problems of transborder data flows are studied,

were already in close contact,

In its 1982-1983 work program the UNCTC defined that country-case
studies on the impact of transborder data flows, with special emphasis on
the role of transnational corporations in them, should be undertaken.
The present IIASA study, which is basically a regional study, can, in our
view, be regarded as a forerunner to some future UNCTC country case
studies. There are differences in the nature of the studies, the IIASA
study being more technically oriented with the main emphasis on taking
stock of the present hardware, software, service, regulations and applica-
tion aspects of transborder data flows, whereas the work done under
UNTCT's guidance is more country oriented focusing on the economy and
information policies. For these reasons we believe that our work for the
Middle and East European regions prepares the ground well for follow-up

country studies.



We also hope that our work will prove beneficial to the UNESCO/UNDP
South-East FEuropean regional project (RER/79/006/C/01/13) on
"Crossborder Computerized Data Exchange in Science and Technology",
which aims at the development of a dedicated pilot computer network in
this area to promote the exchange of data in the field of science and

technology.

I am most indebted to those who helped to write this report including
K. Arabadjian from ELCODATA in Vienna, A. Berisa from the University
Computing Centre in Zagreb, P. Brakalova from the Institute for Scientific
Research in Telecommunications in Sofia, A. Butrimenko from the Insti-
tute for Systems Studies in Moscow, A. Labadi from IIASA, J. Puzmann
from the Federal Ministry of Technology and Investment in Prague, E.
Tasheva at NIIS in Sofia, and to T.K. Todorov from the Central Institute for

Scientific and Technical Information in Sofia.

Last but not least I would like to thank the dedicated work of my col-
leagues at IIASA in the preparation of this report. I am most grateful to
Dr. Paul Makin for his editorial support and many useful suggestions, to
Ms. Nora Avedisians Ms. Susie Riley, and Ms. Miyoko Yamada for the not at
all easy wordprocessing job, and to the PDP 11/70 computer at IIASA that

did not put us down too often.
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EXPERIMENTAL AND OPERATIONAL EAST-WEST COMPUTER CONNECTIONS:
THE TELECOMMUNICATION HARDWARE AND SOFTWARE,
DATACOMMUNICATION SERVICES,

AND RELEVANT ADMINISTRATIVE PROCEDURES
by

Istvan Sebestyén

INTRODUCTION

The task of studying experimental and operational computer connec-
tions between East and West is considerably more complex and interdisci-
plinary than would be expected. First, telecommunicatons, and in partic-
ular the data communication infrastructure of all the countries involved,
has to be dealt with; however, this includes not only the technical param-
eters and traffic capabilities of these networks but also the whole range
of services they can provide and the full set of relevant administrative
procedures that regulate under what conditions and how those services

are actually to be used.

The next field of study is the examination of the teleprocessing
hardware and software 'infrastructures” of the countries involved. In

other words, it is not enough to look at the telecommunication services
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provided by the post and telegraphy administrations (PTTs) and the rules
and regulations on how these services are to be used. In addition, the
computer hardware (terminals, modems, multiplexers, host computers,
etc.) that can be connected to those services and the telecommunication
software needed to make this all run has to be examined. When all this is
completed, a precise technical answer can then be given on how one par-
ticular computer or terminal in a given country can communicate with a
particular computer or terminal in another country. As the necessary
administrative and bureaucratic procedures are reviewed, it also
becomes clear which administrative "battles” with which bureaucratic
body have to be "fought” in order to finally send over the first byte from a

terminal in country A to a computer in country B.

When all these hurdles have been jumped in practice, and one
succeeds in sending the first byte over the data communication set-up
across a border, one is soon faced with a number of tricky questions such
as:

What is it good for and should it be done? Is it necessary to access a
timesharing computer abroad in order to carry out these types of calcu-
lations that could be done within a country? Should a database computer
be accessed abroad and if so under what conditions? Which type of
foreign databases should be imported in tape form and mounted onto
domestic mainframes and which should still be accessed abroad? Should
databases or computational services be exported and if so, to what
degree does it allow the unwanted transfer of any anxiously protected
technology? Should such services be prohibited and if so, to what degree

does this go against the widely accepted principle of the free flow of
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information? What sort of economic impacts does the cost of providing
such services have in the sending and receiving countries? Are jobs lost
in the country consuming the service and if so, how many? Are new jobs
created in the country providing the service? Should information on indi-
viduals be stored on computers in other countries, and if so, under what
conditions? Do transborder data flow applications increase the vulnera-

bility of any country and if so, in what form and to what degree?

It is at this point that experts actually start to talk about
transborder data follow applications and all the issues and problems that
are known to accompany this somewhat clouded term. These types of
basic questions are numerous and are regarded as the cornerstones of

the transborder data flow debate.

In order to enable us to try and answer some of the more important
questions above, the next step in the study is to analyze in a more
descriptive and "stock-taking" way all major transborder data flow appli-
cations between East and West that primarily use datalines as a transmis-
sion medium. The main aim of this study therefore is to provide a first
stock of information with only a limited amount of analysis. Implicitly,
our task is to fill those gaps in the information, which, as mentioned in
the Preface, will be required for any later indepth analysis of the situation

for detailed country case studies.

We started the study by dividing the work into three main steps: 1,
gathering the available information; 2, structuring and presenting the
information; and 3, analyzing the information. Great effort was made to
do all three as well as possible. We started by designing questionnaires in

such a way that the structure of the questions enabled us to better
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organize the information received. Even so, problems arose. First of all,
there has been very little written on this subject in the literature and cer-
tainly not in the integrated way that we desired. All the data we collected
were openly available and to a certain extent had even been published, if
only in a very fragmented way and in different forms. One of the first
major problems we faced was that not all the information we needed was
available in every country. There were many reasons for this: either the
data were not publicly available, they simply did not exist, or we were not
lucky enough to find them. In other cases, however, we sometimes found
information that we thought would, if included, broaden the horizons of

the study even though they were not directly related.

The information we acquired, therefore, varied in quantity and qual-
ity; for example, we would obtain information from one country on
telecommunication networks, terminals, and computer statistics but
nothing on public databases. The opposite would be true of another coun-
try and for this reason a common in-depth structuring of the data proved
to be very difficult. It was decided therefore to present all materials in a
common basic structure in independent country chapters, each chapter
a unit within itself. We believe that through this approach the peculiari-
ties of each country would be more easily understood. One disadvantage
with this method, of course, is that the aggregation of data, which would
be so necessary for a regional study, was not done adequately in all fields.
However, we did, and we hope well, disaggregate the data in the field of
datacommunication hardware and software systems for the countries

involved but not for the telecommunication infrastructure.
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The countries included in the study were also not chosen arbitrarily.
Primarily those countries to which IIASA had computer connections, or
would socn have in the future, were chosen. The GDR and Poland, for
example, were not covered by this simple concept and thus left out,
except for telecommunication hardware and software and the special net-
works. Nonetheless, we hope that we have managed to produce a general
picture of the state of the art and the possibilities of transborder data
flows to and from Central and East European countries, although this

could probably be refined by further studies.

We now turn to the actual structure of the study, which was divided
into two major parts. The first part deals with the actual datacommuni-
cation infrastructure of the countries involved and describes all those
components, i.e, technical, economical, political, and legal, which are
involved in moving data from one country to another. Chapter 1 gives a
short introduction to the basic telecommunication hardware and software
"jargon” needed to read the study and may be passed over by those
already conversant with such language. Chapters 2- 7 describe the
datacommunication infrastructures of the individual countries, including
the relevant administrative procedures that govern their use. We tried,
as far as was possible, to present a broad background picture to give the
reader a view of the whole scene in which the actual datacommunication
is embedded. As a basis for pointing out the possible future directions of
each country, and the speed with which they may be achieved, an
attempt was also made to provide a history of each country's past and
present advances in this field. [ strongly believe that the history of indus-

try is a most important, if somewhat neglected, subject. Especially now,
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when we are trying to predict the potential role and impacts of new infor-
mation and telecommunication technologies, it is worthwhile looking back
at the history of each of the "elements"” involved {e.g., telecommunication
and computer technology) and their applications in such areas as
meteorology, banking, documentation, industry etc. For example, it is
most characteristic that, except when the world was at war, the struc-
tural changes in telecommunication services and their market penetra-
tion was very slow, sometimes taking years and even decades to produce
changes. Following the history of the industry and a description of the
state of the art in the telecommunication and datacommunication fields,
administrative procedures, such as how to connect to the system, how to
subscribe to a given service, the tariffs, contact points, and who is

responsible, are detailed.

The last part of each country chapter concerns the most typical
transborder data flow applications relevant to each country. In fact,
these data would actually fit better in Part 2 of the study under the
heading "Transborder data flow applications”, but since they are very
much country specific we decided to include them in the country
chapters. Therefore, only the common applications, such as meteorologi-
cal data networks, airline reservation and data networks, etc., are han-
dled separately in Part 2. Once again, however, the scope of Part 1 differs
from country to country. In the case of Bulgaria, for example, we have
included a rather detailed description of the Bulgarian data base industry
and services, which in a way is also related with the separate chapter on

Hungarian public database services in Part 2.
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The last chapter of Part 1 deals with the telecommunication
hardware and software systems produced in the CMEA countries and
Yugoslavia. We discuss here the Ryad (ES) and SM computer system fami-
lies -- the unified computer systems of the CMEA countries -- and some of
the dedicated networks built on them. This aspect is dealt with in a
separate chapter because we wanted to handle the subject independently

from the countries in which they were produced.

In Part 2 all the applications describe regional transborder data flow
uses with the exception of the chapter on Hungarian Public Database ser-
vices, which was included to give an example of how this important aspect
works. Incidentally, the availability of very good detailed data and statis-

ticson this topic made a lengthly analysis possible.

The other chapters in Part 2 deal with the different dedicated com-
puter networks and thus transborder data flow applications in this region.
The I[IASA TPA/70-X.25 gateway network is used solely for the exchange of
scientific and technical information; the meteorological networks of the
WMO and the ECMWF are used for the transmission of meteorological
observation and processed data, the SITA network to carry data needed
by airlines and the data networks of major news agencies to exchange the
latest news among themselves. There are two important categories of
dedicated networks which were not included in our study: the interbank-
ing network SWIFT and the computer networks of transnational corpora-
tions such as UNILEVER and CYBERNET, because they are not yet con-
nected to any Eastern European country. The only transnational corpora-
tion network included in the study, however, is the news agency network

of Reuters, but this is handled within the chapter describing new agency



networks in general.

In the final summarizing chapter I have tried to provide a picture of
the general aspects of the present tele- and datacommunication infras-
tructure of the countries involved in the study and their most important

transborder data flow applications.
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CLASSIFICATION OF TELECOMMUNICATION
HARDWARE AND SOFTWARE SYSTEMS

0. INTRODUCTION

This chapter is aimed at readers less familiar with data communica-
tion and computer networking terms or who are in doubt about how these
terms are applied in this study. In the first part of the chapter an intro-
duction is given to the basic elements of data communication, followed by
a description of the basic computer network functions and finally the

roles of the PTTs and the manufacturers in this process.

1. BASIC DATA COMMUNICATION FUNCTIONS

Computers and their peripherals were linked together over telecom-
munication circuits practically from the first days of computers in the
early 1940s. The functional components of a data-communication system
are shown in Figure 1 and Table 1. Data input and output devices, which
in almost all cases are provided by the users and not the telecommunica-

tion authorities, are connected to some kind of communication control
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units which perform several important functions of the data communica-

tion subsystem (Table 2).

COMMUNICATION CONTROL UNIT

SYNCARONIZAT I ON
DATA T ineur T T T ERROR | TRANSHITTER
INPUT CoNTROL | CONTROL OR MODULATOR
DEVICES TODE TRANSLATION ]
COMMUNICATIONS
CHANNEL
SYNCHRONI ZATION
CERROR T~ T T ouTRUT |
RECE I VER : DATA
OR DEMODULATOR GONTROL 1. SOMTROL. | OUTPUT
CODE TRANSLATION BEATE

COMMUNICATION CONTROL UNIT

Figure 1. The data communications subsystem, often called the data
link, consists of the indicated functional components which
are required in every data communications system [ 1]

These functions may be performed entirely by hardware devices
(such as concentrators, multiplexors) in a hard wired manner, or they
may be performed entirely by software devices (such as programs in mini
and microcomputer systems). They can also be performed by a combina-
tion of hardware and software devices (such as communication proces-

sors, front-end processors). In the majority of cases these functions are
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Table 1. System components of a data communications subsystem [1].

Data input or output devices Communication control units
Keyboard Memory or buffer storage
P/T reader (paper tape) Magnetic core

C/R (card reader) Magnetic drum

M/T unit (magnetic tape) Shift registers

Facsimile Delay lines

Badge reader

Microfilm reader

CRT/VDT (cathode-ray tube/visual display
tube)

MICR (magnetic ink character recognition)
CCR (optical character reader)
Transducers

Sensors

A/D equipment (analog to digital)
Computer processors

Transmitters or receivers | Communication links |Data output devices

Modulators/demodulators | Telegraph lines P/T punch
Modems Telephone plant Card punch
Datasets Radio Line printer
Acoustic couplers Microwave Teleprinter
Dataphone Coaxial cable Teletypewriter
Line adaptors Wire pairs M/T unit
CRT/VDT
Plotter
Recorder

Dials and gauges
Computer processors
COM (Computer output
microfilm)

performed by systems which are installed and operated by the users.

The two communication control units to be linked are intercon-
nected by telecommunication channels. The technically appropriate link
between the telecommunication channel and the communication control

units is provided through so-called modems. In analogue, voice
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Table 2. The functions of the communications-control unit and some ex-
ample [1].

SYNCHRONIZATION

LINE ERROR
CONTROL CONTROL

CODE TRANSLATION

Synchronization {timing considerations)
Bit
Character
Message

Line control (line protocol, line discipline, “*handshaking”)
BISYNC (binary synchronous communications)
ASCIl (American Standard Code for Information Interchange)
SDLC (synchronous data link control)
DDCMP (digital data communications message protocol)
HLDC (high-level datalink control)

Error control (detection/correction)
Parity—LRC, VRC (longitudinal, vertical redundancy check)
Polynomial—CRC (cyclic redundancy check)
ARQ vs. FEC sys. ns (ARQ = automatic request for retransmission
FEC = forward error correcting)

Code translation (communications codes)
ASCII
EBCDIC (extend binary coded decimal interchange code)
Baudot

telecommunication networks, the main task of the modem, is to
transform the databits to be transmitted into a suitable signal format
which can then easily be transmitted over a telephone network. This was
not designed for digital data transmission but for the transmission of

analogue signals in voice frequencies (Figure 2). For digital data network,
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other types of modulation methods are required (Table 3).

Ddta bits : Signal suitable for traveling
over telephone line

UL LU e W

|
|
|

o S
Data

processing
machine Data
processing
machine
Modem
i
I
fhert |
|
MM‘FJ{ !
Transmitted signal ——— i Data bits
!
|

(converted back to
square-edged pulses)

Figure 2. Use of modems [2].

Depending on the type of PTT service, modems are provided by the
PTTs or by the users. Modems provided by the PTTs are usually in digital
data services--such as for the Austrian Datex or the Hungarian Nedix--
whereas modems for data communication over analogue voice and tele-
graphic lines are usually provided by the users. However, to make sure

that user modems are compatible with the telecommunication hardware
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Table 3. Modem functions and terminology [1].

TRANSMITTER RECEIVER
MODULATOR DEMODULATOR

Terminology Modulation method
Transmitter/receiver Analog
Modulator/demodulator Amplitude modulation (AM)
Modem Frequency modulation (FM)
Dataset Phase modulation (¢M)
Dataphone Digitai
Acoustic coupler Pulse (PAM, PDM, PFM, PPM)
Line adapter—erroneous usage Pulse code modulation (PCM)

(lines, amplifiers, multipliers, switches, etc.) of the telephone network,
they have to be approved by the national PTTs. The national PTTs usually
provide a list of approved modems in order to simplify the administrative
procedure of the connection. Generally, it can be said that if the modems
fulfill the appropriate recommendations of the CCITT of the International

Telecommunication Union (ITU), they are in practice approved.

The modems and the telecommunication link together provide for
actual data transmission. Some main characteristics of the telecommun-
ication channel are given in Table 4, and Table 5 lists the major categories
of communication lines. Advantages and disadvantages of the various
transmission modes are then summarized in Table 6. The actual telecom-

munication channels are always provided by the different PTTs or com-
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They lease circuits to private users or provide data

transmission services over public switched or dedicated telephone or

data networks. Parameters of public PTT networks are also defined by

appropriate CCITT recommendations.

Table 4. Communication channel characterizations [1].

COMMUNICATIONS CHANNEL

Channel modes
Simpiex
Hatf-duplex (HDX)
Full-dupliex (FDX)
Transmission speeds
Bits per second (bps)
Characters per second (char/s)
Words per minute (wpm) (note: one
word contains six characters)
Baud (note: Baud is the plural)
Transmission method

Senal-by-bit Asynchronous or
Parallel-by-bit § synchronous
Facilities types

Wholly owned private system
Private leased (PL)
Public system (DDD)

Facilities organization type
Point-to-point
Mutltidrop
Switched
Network
Channel type
Baseband
Narrowband
Voiceband
Wideband
Multiplexed (FDM/TDM)
Camier service
Transmission link

A summary of the data communication subsystem with its com-

ponents as discussed in this chapter is given in Figure 3.

There are several distinct ways in which a communications facility

(or data-communications system) may be arranged according to topologi-
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Table 5. Categories of communication line based on [2].

Types of Links

Comments

Digital link

Analog link

Designed for digital transmission.
No modem required. Are cade-
sensitive in some cases.

Transmits a continuous range of
frequencies like a voice line.
Modem required.

Switched public
Leased (scmetimes called

"private’")

Leased with private switching

Private (noncommeon-carrier)

Cheaper if usage is low. Switched
telephone and data lines are
universally available.

Cheaper than the public lines if
usage is high. May have lower
error rate. Higher speeds possible
on leased telephone lines than
switched ones.

May give the lowest cost. Com-
bines the advantages of leased
lines with the flexibility of switch-
ing. Public switched wideband
lines may not be available.

Usually only permitted within a
subscriber’'s premises. See next
item.

Private {noncommon-carrier) links:

In-plant
Microwave radio

Sho wave or VHF radio

Optical or infrared

Very high bit-rates achievable.
Permissible in special cases for
point-to-point links.

Used for transmission to and
moving vehicles or people.

Used for short links - e.g.
intercity - at high bit rates
(250,000 bps, typical). No
license required. Put out of
action by fog or very intense
rain.

Speeds

Baseband

Subvoice grade

Voice grade {Narrowband)

Wideband

Originating frequencies, for
links up to 800 m signals over
wire pair do not require modu-
lation.

Usually refers to speeds below
600 bits per second.

Usually refers to analog voice
lines using modems of speeds
from 600 to 10,500 bits per
second.

Speeds above those of voice
volce lines, most commonly
19,200, 40,800, 50,000, and
240,000.

Multiplexing

FDM

In frequency-division multiplex-
ing (FDM), a channel carries
the signals of several lower
speed subchannels. FEach of
the subchannels is allocated to
a specific frequency range.
Time-division multiplexing
(TDM) 1s a technique where
each subchannel is allocated a
portion of the transmission
time.
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Table 6. Modes of transmission 2]

Chapter 1

DISADVANTAGES OF THE VARIOUS TRANSMISSION MODFS

MoODE 0F TRANSMISSION

ADVANTAGIS AND DISADVANTAGES

Four-wirc Permits full-duplex transmission.

Two-wire Full-dupiex transmission still possible with separate frequency
bands for the two directions.

Simplex Rarely used for data transmission, as there is no rcturn path for
control, or crror signals.

Hall duplex Commonly uscd for data transmission, though a full-duplex line
may cost littic more.

Full duplex System somctimes cannot take advantage of this, as data cannot

Data in
both dircctions
at once

bc made available for transmitting in both directions simultancously.
Can substantially rcduce the response time, however, on a con-
versational multidrop line.

Often requires a more expensive terminal.

Commonly uscd on a link between concentrator and computer.

Data in one
direction; control
information in

A common arrangement, though, as data are still only being sent in
one direction at a uime, half-duplex transmission may give better
value for money at low character rates. With high character rates

the other the line turnaround time may bc long compared to the character
time and full-duplex operation may eliminate most turnaround
delay.
Serial-by-character Separate Low transmitter cost, but high line cost.
wires Economical for in-plant use.

Parallel-by-bit X

N\

\

Line costs too expensive for long distances.

N\ Separate

frequencies

Used on voice lines to give a slow but inexpensive terminal.
For efficient line utilization, however, data set costs are high, and
receiver cost can be high.

\ Serial-by-character
j' Serial-by-bit
N
\

\\

N\

\\

\
\

The most common system, especially on long lines.

Start-stop
transmission

Inexpensive terminal. e.g., telegraph machines.
Only one character lost if synchronization fails.
Not too resilient to distortion at high speeds.

\—

Synchronous
transmission

More expensive terminal.

Block lost if synchronization fails.

Efficient linc utilization. High ratio of data to control bits.

More resilient to noisc and jitter than start-stop transmission,
especially at high transmission speeds.

The most common system on lines of 600 bits per second and faster.

High-speed pulse
train

In-plant or private wiring only at present.
Low wiring cost with low terminal cost.
High accuracy.
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(MODULATOR/DEMODULATOR)

MODEM

DATASET
DATAPHONE
ACOUSTIC COUPLER
LINE ADAPTER

BISYNC
ASCII
sDLC

#QL ol

180L AMPL I TUDE
iDETECTION/CORRiCY:ON) FREQUENCY

PARITY-LRC, VRC PHASE
POLYNOMIAL-CRC PULSE
ARQ VS. FEC PULSE CODE

=

SLATION
ASCIl, EBCDIC, BAUDOT, ETC.

DATA
SINK

COMMUNICATIONS CHANNEL MODES
SIMPLEX
HALF-DUPLEX (HDX)
FULL-DUPLEX (FDX)

IRAhﬁn}iilQK_iELEDS
BITS/SECOND

CHARACTERS/SECOND
#ORDS/MINUTE
BAUD

TRANS™ISSION METHOD
SERIAL-BY-BIT
PARALLEL-BY-BIT

ASYNCHRONOUS
SYNCHRONOUS

mHOLLY OWNED PRIVATE
PRIVATE LEASED
PUBLIC SYSTEM

1ZATION TYPE

POINT-TO-POINT
MULT | DROP
SWITCHED
NETWORK

CHANNEL TYPE
BASEBAND
NARROW BAND
VOICE BAND
wWIDE BAND
MULTIPLEXING (FDM, TDM)

The data communications subsystem with its components as
discussed In this chapter [1]

cal and utilization considerations. Topologically an organization may be
either point-to-point, multipoint, or a network. In terms of utilization a
system may be either switched, nonswitched, or a message-switched net-

work. Each of these is discussed in the following paragraphs.

The simplest arrangement is point- to- point, which defines the
existence of a channel between two stations. Point-to-point service, is

indicative only of the kind of connection between two stations, and not
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what kinds of links make up that connection.

Another type of arrangement is known as multipoint or multidrop
and is comparable to a telephone party line service. In a multidrop sys-
tem, any station can communicate with all other stations. Therefore,
each station must have the capability of recognizing its own address so
that it can respond to messages addressed to it and ignore all other mes-

sages.

The third type of arrangement is the network where many point-to-
point connections exist among three or more stations. In a network
arrangement, each station usually has the capability of relaying messages
on to other stations, in addition to transmitting and receiving its own
message traffic. These kinds of networks are called message- switching

networks (or systems).

Networks may topologically be categorized as centralized (or star)
networks, decentralized (or distributed) networks, and loop networks.
Typically, where an installation consists of one large computer system
with connections to a number of data terminals, we see the centralized
network as the organization type. Systems containing several large com-
puters with a large number of terminals may be arranged as decentral-
ized networks. The term distributed computing describes an organization
consisting of a {(mini-) computer-driven message-switching network con-
nected to several large computers (called host computers). Many data
terminals provide the capacity for concurrent execution of jobs on more
than one host computer. A type of arrangement known as a packet-
switched network is an implementation of a computer message-switched

system, which will be explained in some length later.
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The communications system may be either switched or nonswitched
in its utilization. Switched means that station calling capability exists
(usually by dialing). A switched system implies that the communications
channel exists only for the duration of the call, or message transfer, and
does not exist at other times. This differs from systems described as
point-to-point or multidrop nonswitched where the communications chan-

nel exists even though there is no message transfer taking place.

2. BASIC NETWORK FUNCTIONS

(The following part of this chapter has mainly been adopted from J.

Martin's work on computer networks and distributed processing [3]).

In this study we are basically concerned with networks for communi-
cation between intelligent machines--some more intelligent than others.
We use the word session for machines in communication. There are three
main phases to communication: establishing the session, conducting the

session, and terminating the session.

As with a telephone call, establishing the session involves two
separate operations. The f{irst is the process of establishing the telecom-
munications path so that information can be interchanged. The second is
the process of identifying the parties and having them agree to communi-

cate, using specified procedures and facilities.
There are thus five processes:
1. Connecting the transmission path.(physical process)

2. Establishing the session.
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3. Conducting the session.(logical process)
4. Terminating the session.

5. Disconnecting the transmission path.{physical process)

Connecting and using the transmission path is an operation entirely
separate from that of setting up the session once the path is connected.
On the telephone system the former involves the transmission and switch-
ing equipment. In computer networks the transmission links and their
operation can be regarded separately from the session services and appli-
cations which employ them. We will refer to a transport subsystem in
computer networks which passes messages between the communicating

machines. External to this are the session services.

We will refer to the collection of services of functions which exist
external to the transport subsystem as the termination subsystem (see
Figure 4).

The termination subsystem consists of software (and possibly some

hardware or microcode) in any of the following five places:
1. A host computer
2. Afront-end communications controller.
3. Aterminal concentrator.
4. A terminal controller.

5. An intelligent terminal.

Session services fall into two types: those used when setting up the
session and those used when the session is in progress. Networks for dis-

tributed processing and computer resource sharing can employ many
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Transport The mechanisms for transporting information
subsystem  over the telecommunications links

User
application

User
appication

||

Termination Session services, which are external
subsystem 1o the transport subsystem

Figure 4.

types of services external to the transport subsystem. They include the
editing of data, code conversion, data base services, cryptography, or

other techniques for achieving security.

Session services are used prior to the interchange of data to ensure

that the communicating parties
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o are authorized to communicate,
o have the facilities they need to communicate, and

° agree upon the manner in which they shall communicate.

2.1. Layers of Control

For distributed processing, in which distant machines are intercon-
nected, certain layers of software (or hardware or microcode) are needed
around the telecommunications links to make these more useful, to hide
the complexity from the network users, and to separate the functions

into more manageable slices.

Figure 5 illustrates four types of layers which are fundamental to

advanced teleprocessing systems.

The innermost layer is the physical (electrical) connection between

the data machine and the telecommunications circuit.

The next layer is the link control which relates to how data are
transmitted over a physical line. Throughout the history of teleprocess-
ing there have been many different forms of link control. Some were
character-oriented--telex line control, start-stop line control with an
ASCII character set. Some were oriented to blocks of characters--binary
synchronous line control, line control for specific terminals, line control
for specific applications such as airline reservations. More recently the

bit-oriented line control procedures have emmerged--HDLC, SDLC, etc.

The third layer, transmission control, in conjunction with inner
layers, provides the transmission network--the transmission subsystem.

The transmission network can be regarded as an entity which the higher
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Transmission subsystem

Users

Session services
Transmission control /
Link control
Physical connection / /

Figure 5. The layers of control for communications are intended to
make the physical communications links more capable and

more useful.

levels employ for moving data from one user machine to another through

multiple intermediate nodes such as concentrators, packet switches, line

controllers, etc.
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The layer external to the transmission subsystem in Figure 5 pro-
vides a variety of services which are used to establish and operate ses-

sions between the using machines.

These four layers are fundamental to data networking and distri-
buted systems. They are found in all of the computer manufacturers’
architectures for distributed processing. Their detail differs somewhat

from one manufacturer to another especially in the outermost layer.

Given the immense proliferation of machines that is now occurring,
one of the activities most important at present and to the future of data
processing is the setting of standards to enable machines of different
manufacturers and different countries to communicate. As a start in the
setting of such standards ISO, the International Standards Organization,
has defined seven layers, further subdividing the four layers of Figure 5.

These are shown in Figure 6.

Their functions are as follows:

Layer 1: Physical Control

The innermost layer relates to setting up a physical circuit so that
bits can be moved over it. It is concerned with the physical, electrical,
functional, and procedural characteristics to establish, maintain, and
disconnect the physical link. If the user machine employs an analog cir-
cuit like a conventional telephone line, it will be connected to a modem.
Its inteface with the modem is a generally accepted standard, e.g., EIA RS
232-C and CCITT Recommendation V.24. If a digital circuit is used, a
newer Recommendation for the physical interface, CCITT Recommenda-

tion X.21 can be used, or support for a V.24 interface can be achieved
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Users

Process control ;

Presentation control

Usage of the
transport service

/s
Session control / /

7
Transport end to end control/ /

Network control / / / /

Link control / / / /
£

Physical control / / /

Transport service

Common network

The International Standards Organization's seven layers of

Figure 6.
control for distributed processing.

through the use of X.21 bis.
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Layer 2: Link Control

This layer relates to the sending of blocks of data over a physical

link. It is concerned with issues such as:

o How does a machine know where a transmitted block starts and
end?

o How can transmission errors be detected?

o How can recovery from transmission errors be accomplished so

as to give the appearance or an error-free link?

. When several machines share one physical circuit how can they
be controlled so that their transmissions do not overlap and

become jumbled?

. How is a message addressed to one of several machines?

The transmission of physical blocks of data requires a physical link
control procedure which specifies the headers and trailers of blocks
which are sent, and defines a protocol for the interchange of these
blocks. Such procedures ha’ve been used since the earliest days of data
communications. For distributed processing a more efficient line control
procedure than start-stop or binary synchronous is desirable, which per-
mits continuous transmission in both directions, of data which can con-
tain any bit pattern. The ISO has specified such a line control procedure,
HDLC (Higher-level Data Link Control). The CCITT, and various computer
manufacturers, each have their own variants of this which differ slightly

in subtle details.
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Layer 3: Network Control

Prior to 1975, Layers 1 and 2 were all that were specified. These
were adequate for communication between machines connected to the
same physical line. The world of distributed processing and computer
networks requires more layers, and these are substantially more com-

plex.

Layer 3 relates to wirtual circuits, sometimes called logical circuits
or logical links. These are make-believe circuits. They do not exist in
physical reality but Layer 3 pretends to the higher levels that they do

exist.

The path between computers may at one instant be via a number of
physical lines as shown in Figure 7. Each physical line spans two network
machines which must .se the Layer ! and Layer 2 procedures to
exchange data. The users do not wish to know what route the data travels
or how many physical lines it travels over. The user machines want a sim-
ple interface to a virtual circuit. The Layer 3 of control creates the vir-

tual circuit and provides the higher levels with an interface to it.

On some systems, the route on which data travels between two user
machines varies from one instant to another. The network machines may
redqire that users' messages be divided into slices, called packets, no
greater than a certain length. The packets become out of sequence dur-
ing transmission. The packets must be reassembled into messages after
transmission. On some networks the packels become out of sequence
during transmission. The rules for Layer 3 state that the network must

deliver the packets to the user machine in the same sequence as that in
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Figure 7.
which they were sent by a user machine.
There are many such complications in the operation of a virtual cir-
cuit. Layer 3 provides a standard interface to the virtual circuit, and as

far as possible hides the complex mechanisms of its operation from the

higher layers of software.

Layer 4: Transport End-to-End Control

The inner three layers of Figure 6 represent a common network

which many machines may share, independently of one another. [t is pos-
To ensure that

sible that a service might occasionally lose a "message"”
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this has not happened, two users might apply their own end-to-end con-
trols, such as numbering their "messages’”. Layer 4 is concerned with
similar end-to-end controls of the transmission between two users having

a session.

Figure 7 illustrates that whereas Layer 3 is concerned with the inter-
face between the user machine and the network, Layer 4 (and the higher
layers) is concerned with the end-to-end integrity controls to prevent loss
or double processing of transactions, flow of transactions, and addressing

of end user machines or processes.

The lower four layers--as mentioned above--provide a transport ser-
vice. They are concerned with the transport of blocks of bits from one
user to another, but not with the manipulation of those bits in any way.

Some of the higher layer manipulate the bits.

The transport service takes many different forms. Sometimes it is a
packet-switching network using the international standards from Layer 3
and below (CCITT Recommendation X.25, discussed later). Sometmes it is
quite different--wideband point-to-point circuits, satellite circuits, and so
on. The interface from higher layers or from user machines to Layer 4 is
intended to provide a standard interface to users of the transport service

independent of what network type is used.

Layer 5: Session Control

The task of setting up a session between user processes can be com-
plex because there are so many different ways in which machines can

cooperate.
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Layer 5 standardizes this process of setting a session and of ter-
minating it. If something goes wrong in mid-session Layer 5 must restore
the session without loss of data, or if this is not possible terminate the
session in an orderly fashion. Checking and recovery are thus functions

of Layer 5.

In some types of sessions a dialogue takes place between machines
and a protocol must regulate who speaks when and for how long. In some
cases the two machines speak alternately. In others one machine may
send many messages before the other replies. In some sessions one
machine may interrupt the other; in other cases not. The rules for how

the dialogue is conducted need to be agreed upon when the session is set

up.

Layer 6: Presentation Control

Layer 6 contains functions relating to the character set and data
code which is used, and to the way data is displayed on a screen or
printer. A stream of characters reaching a terminal will result in certain

actions to give an attractive display or print out.

There are many possible functions concerned with the presentation
of data. These are carried out by Layer 6. Many of them relate to the
character stream, its codes, and the ways they are used. In some cases
application programmers perceive a virtual terminal or wirtual display
space. Input/output statements relate to Lhis make-believe facility, and
the Layer 6 software must do the conversion between virtual facility and

the real terminal.
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It is desirable that devices with different character sets should be
able to communicate. Conversion of character streams may therefore be
a concern of Layer 8. The character stream may be compacted into a
smaller bit stream to save transmission costs. This may be a Layer 8

function.

Encryption and decryption for security reasons may also be a Layer

6 function.

Layer 7: Process Control

Layer 7 is concerned with higher level functions which provide sup-
port to the application or system activities, for example, operator sup-
port, the use of remote data, file transfer control, distributed data base
activities, higher level dialogue functions, and so on. The extent to which
these are supported in .he network architecture and in the software
external to the network architecture, such as data base software, will

differ from one manufacturer to another.

When distributed files and data bases are used various controls are
needed to prevent integrity problems or deadlocks. Some types of con-
trols for this are strongly related to networking, for example, the times-
tamping of transactions and delivery of transaction in timestamp

sequence {sometimes called pipelining).

Pacing is necessary with some processes so that the transmitting
machine can send records continuously without flooding the receiving
machine, or so that an application can keep a distant printer going at

maximum speed.
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2.2 Computer Manufacturers' and PTTs' Network Architecture

The architectures for distributed processing from the various com-
puter and minicomputer manufacturers and the various PTT data ser-
vices, contain all or part of the seven layers we have described. Layers I,
2, and 3 are usually clearly distinguished, but the functions of Layers 4, 5,
6, and 7 may be intermixed and not broken into those layers recom-

mended by the ISO. Increasingly, as distributed processing technology

evolves, the clean separation of the layers is becoming a necessity.

At present there are two trends. According to one trend there is a
strong tendency to set up international standards starting from the sim-
plest and most basic Layer 1 to higher layers. International standards
exist along these lines at present and are widely accepted for Layers 1, 2,
and 3. They are employed not only by the computer industry but by the

telecommunications industry in creating public data networks.

Partly because of the telecommunications industry use of Layers 1,
2, and 3, the computer industry is building hardware and software which
employs these layers. Some computer vendors, however, have created
their own incompatible versions of Layer 3. Old incompatible versions of
Layer 2 are still in use and likely to remain so because old protocols take

a long time to die.

At the higher layers different manufacturers are going their own way,
and creating their own in-house standards. These are perceived by indivi-
dual manufacturers as being extremely important because they make the
many different machines in the product line interconnectable. But

although machines of one manufacturer are interconnectable, those of
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different manufacturers cannot be interconnected at the higher layers.
They can be interconnected only at Layers 1 and 2, and sometimes Layer

3.

Developments to further specify higher level protocols are proceed-
ing well. The Institute for Computer Sciences and Technology of the U.S.
National Bureau of Standards, for example, has recently specified Layer 4
(Transport) [4] and Layer 5 (Session) [5], which, after passing through the
complicated and time consuming standardization procedure of the ISO

and CCITT, might one day be widely accepted.

In a distributed processing network the layers may be spread across
a variety of different machines. Figure 8 shows several types of
machines. A central processing unit may be designed to contain all seven
layers like the computer on the left in Figure 8, or, probably better, some
of the layers may be removed to a separate front- end processor. A
front-end processor may handle the lower three layers or it may handle

Layer 4 functions also.

Terminals containing microprocessors may have enough power to
handle all the layers like the intelligent terminal in Figure 8. This is less
complex than the networking software at a computer site because the
terminal supports only one session at a time, uses only one logical chan-
nel, and contains few management functions. In many cases the termi-
nals are simpler machines connected to a terminal cluster controller,
and it is this controller which contains the networking software, as shown
at the bottom of Figure B. The terminals may be in the immediate vicin-
ity of the controller, or they may be far away, connected by telecommuni-

cations, in which case the controller may be regarded as a concentrator.



-39 - Chapter 1

L PROCESSCO&;;\\\\\\\\\
O¢
Co, ~
5 SESSion V1o
CONTQO O

(8

4 TRANSPORT -

USER
PROCESS

REMOQOTE
PRINTER

LER

CLUSTER
CONTROL

DUMB TERMINALS

Figure 8. The layers of control are allocated between machines in dif-
ferent ways

A concentrator may contain only the lower Lhree layers.

Figure 8 does not show mid-network nodes such as packet-switching
machines or concentrators. These may be part of the transport subsys-

tem, with no Layer 5, 8, 7 or even Layer 4 functions.
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The logical and physical Layers 1, 2 and 3 are found in almost all
architectures. They are fundamental: the existence of an electrical
interface to the transmission circuit (Layer 1), the existence of a link
control procedure (Layer 2), and the separate existence of a common

network to which many different machines can be connected (Layer 3).

The common network may be a public network or may be private.
Layers 1, 2, and 3 are vital to public networks. Private networks may use
the same standards and then they can be interconnected to public net-

works also.

End-to-end control of the movement of data in a particular session is
often (but not always) important. This is done by Layer 4. Where one
module of Layer 3 is needed in a machine which is connected to a net-

work, one module of Lay r 4 is needed for each session in that machine.

Session services are also needed for each session. The concept of a
session services subsystem is fundamental. However in software archi-
tectures it is not always broken into Layers 5, 6, and 7. The architecture

may have one layer for providing session services.

The second trend which can presently be observed is the definition
and standardization of the services and functions of the higher layers (at
the application and presentation levels). All other underlying layers have
to ensure that those functions defined at higher layers can actually be
fulfilled. Often a certain higher level function can be satisfied by quite

different lower layer functions based on pragmatic solutions.

Examples of this trend are the present standardization efforts of the

new types of public services such as teletex--the super fast computer sup-
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ported telex, and videotex--a combination of telephone, television set, and

computer technology.

The standardization effort for teletex on the Application Layer 7 and
the Presentation Layer 6 has led to the sensible compromise that such
services, according to the CCITT Recommendation F.200, can be provided
over structurally different types of telecommunication networks (e.g.,
circuit-switching data networks, packet-switching data networks, or sim-
ple telephone networks), by a unified speed of international interconnec-

tions of 2400 bit/sec (Figure 9).

This philosophy has enabled all PTTs interested in introducing teletex
services to begin building up their national systems with no restrictions

on the type or status of their own telecommunication network.

The standardization of videotex services is also being concentrated
on the highest layers. On lower layers different types of services can
again be taken into account. Briefly, according to [7], each layer is

described in terms of teletext and videotex services:

Application Layer (Layer 7). Protocols of this layer directly serve
the end user by providing the distributed information service
appropriate to each particular videotex application, i.e., the applica-
tion layer defines the information service itself, e.g., Prestel,
Bildschirmtext, Videotext.

Application standards define the way in which a user will be served
by the teletext or videotex system. They concern the functions or
services available to the user. They incude the control functions (to
clear an unwanted entry), the service functions (to select an applica-
tion provided by a videotex service), the retrieval functions (e.g., to
obtain direct access to a page, to progress from frame to frame, to
retrace the progression of the user's action), and the display options
(24 rows or 20 rows, 40 or fewer columns).

Presentation Layer (Layer 6). The purpose of this layer is to provide
the set of services that may be selected by the application layer to
enable it to interpret the meaning of the data exchanged. These ser-
vices are for the management of the entry, exchange, display, and
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control of structured data. For videotex systems, the presentation
layer protocols define the character repertoire (sets of usable char-
acters and their interpretation), text and graphics coding schemes
(alphamosaic, alphageometric, alphaphotographic, and dynamically
redefinable character sets), and attribute coding (coding/parallel
attribute). Standard protocols at this layer allow applications in an
Open Systems Interconnection environment to communicate without
unacceptable costs in interface variability, transformation, or appli-
cation modification.

Session Layer (Layer 5). The purpose of this layer is to assist in the
support of the interactions between cooperating presentation enti-
ties, i.e., procedures for log-on, user identificaton, billing, and statis-
tics gathering.

These two layers or levels, in particular the presentation level, are
the most critical in the videotex debate as they relate to the proto-
cols or procedures and are generally but not always invisible to the
immediate user. They include graphics sophistication,
serial/parallel attribute codes for graphics, bit-error rates, data
transmission rates, and fixed or variable format transmissions.

The lowest four layers, also called Transmission Layers, are primarily
the concern of the communications network provider. The transmis-
sion requirements for digital data over the three principal
teletext/videotex communicaton media--telephone (two-way
videotex), broadcast television, and cable television {one-way
videotex or teletext)--differ, and therefore different standards are
required for each. These standards would be transparent to the
actual service provided.

Transport Layer (Layer 4). This layer provides transfer of data
between two videotex systems or between a user’'s terminal and the
videotex computer. Its task is to optimize the use of available com-
municatons services to provide the performance required for each
intersystem connection at a minimum cost; e.g., if the communica-
tons network is a packet-switched network, the transport protocol
defines the routing algorithm and the flow control procedures.

Network layer (layer 3). This layer provides functional and pro-
cedural means to exchange data between two videotex systems (or a
terminal and the videotex computer) over a communication network
connection; e.g., for packet-switched networks this protocol defines
how data is assembled into packets (CCITT Recommendation X.25,
level 3).

Data link layer (Layer 2). The purpose of this layer is to provide the
functional and procedural means to establish, maintain, and release
data links in a communication network, e.g., SDLC (synchronous data
link control), HDLC (high-level data link control).
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Physical layer (Layer 1) This layer provides mechanical, electrical,

functional, and procedural characteristics to establish, maintain,

and release physical communications between two videotex systems

(or a terminal and and videotex computer); e.g., CCITT V.24, lines 15

through 18 of the vertical blanking interval.

On international level at present two recommendations on videotex
standards--S.100 ("International Information Exchange for International
Videotex", which deals with the characteristics of coded information and
display formats) and F.300 ('Videotex Service”, which describes the stan-
dard parameters for a public videotex service)—-they were both ratified by
the CCITT in October and November 1980. In May 1981 the European
Conference of Post and Telecommunications announced the definition and
adoption of a verified European videotex standard (CEPT, 1981) a presen-

tation level protocol, followed by AT&T's announcement of the North

American Videotex standard.

The above outlined two main trends actually lead to the emergence
of two interconnected OSI-layer pyramids (Figure 10), one in normal
standing position and one upside down. By this, for example, the same
national packet switching network provides the lower layer services for
two way videotex, for teletex, for closed user group networks, etc., on the
other hand, a specific high layer application--such as videotex or teletex-
-can be built on different low layer services. Between two high layer ser-
vices (A and B in our example) "gateway'--services can be developed and
provided, if desired, such as a possible gateway service between videotex

and teletex for message sending applications.
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Figure 10. OSI-layer pyramids

2.3. Interfaces Between Layers

Particularly important in a layered architecture are the interfaces
between the layers. These must be precisely defined and adhered to
rigorously. As mentioned earlier they are all canditates for standardiza-
tion, either in the international standards arena or in the architectural
standards employed by a major common carrier or computer manufac-

turer.
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FEach layer in an architecture for distributed processing communi-

cates with an equivalent layer at the other end of a link (Figure 11).

USER DATA

| SESSION
SERVICES
SUBSYSTEM
!
TRANSPORT
r SUBSYSTEM
|

SESSION MESSAGES

PACKETS

FRAMES

BITS

Figure 11. Each layer contains different functions. Each layer communi-
cates with its peer in another machine.

Sessions take place between user processes. The higher layers (4, 5,
6, and 7) relate to these sessions. The lower layers are not concerned
with the sessions, but with the movement of data through a network

shared by many machines. Figure 12 illustrates this. Layers 4, 5, 6, and



~&F - Chapter 1

USER DATA
/——SE8819) MESSAGES

PACKETS

LAYER 3 LAYER 3
FRA

LAYER 2 ju- LAYER 2 | MES
BITS

LAYER 1 P

USER MACHINE = LAYER T USER MACHINE

PACKET SWITCHES
OR OTHER COMMON NETWORK NODES

Figure 12. Layers 4 to 7 provide end-to-end communication between ses-
sion software. Layers 1 to 3 provide an interface to a shared
network

7 provide end-to-end communication between the sessions in user
machines. Layers 1, 2, and 3 provide communication with the nodes of a
shared network. These nodes may be packet switched, communications
conlrollers, concentrators, or other machines designed to make a data

network operate.
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Bach layer of a layered architecture (except Layer 1) may add a
header to the messages sent. This header is interpreted by the

equivalent layer at the other end of the link.

Layer 2 frames contain a header to be used by the Layer 2 mechan-
isms at the other end of a physical link. They also contain a trailer which
Is used to indicate the end of the frame and to check whether the frame

contains any transmission errors.

Layer 3 packets contain a header which directs the packet to its des-
tination and is used by Layer 3 at that destination. Layer 4 messages
may contain a header intended for use by the distant and complementary

Layer 4 and so on.

In general, the Layer N header is not inspected by Layer N - 1. It
appears like any other ¢ ‘ta being transmitted. Layer N - 1 then adds its

own header (shown in Figure 13).

The most commonly used two interfaces which are of importance for

the PTT services are shortly mentioned in what follows:

Layer 1 Interface

The innermost interface, Layer 1, is usually the well-established 25-
pin plug connection to a modem or other transmission equipment.
Any data machine, with or without software can send bits over it. A
simple terminal may use start-stop transmission. If this terminal is
connected to a computer network it will be via a concentrator or
gateway processor such as that in Figure 14, and this machine will

use the higher software layers.
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Each layer adds 1ts own header to the message
To Layer N - 1 the Layer N header appears to be just
more data

Layer N transmits control information
to its complementary layer

To Layer M - 1 this also appears to
be just more data

Figure 13. There are two firms of communication between equivalent
layers: message headers for that layer, and control messages
passed between the layers. These are, or will become, the
basis of international standards

Layer 2 Interface

In some cases machines drop down to the Layer 2 interface, physical
data link control, as shown in Figure 15, i.e., they have no Layer 3 or

higher layer. Layer 2 control is often built into a terminal.
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Figure 14. Dumb terminals connected to the network via a PAD (Packet
Assembly and Disassembly) interface

Terminals are often connected to a computer via a network
interface machine as shown in Figure 15. They may be remote
from this network node; connected to it via a physical link such
as a leased or dial telephone line. On this circuit Layer 2 link
control is used. However, it might be different from the Layer 2
link control used by the network. Most networks employ an

advanced data link control procedure (such as HDLC, SDLC,
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Figure 15. Terminals without Layer 3 software (or hardware) are connect-
ed to physical circuits going to a network interface machine
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UDLC, etc.). Terminals may use simpler or older procedures.

They may be binary synchronous or start- stop terminals.

Bypassing the Inner Layers

A channel of a distributed processing system may bypass all or some
of the inner layers when components can be connected more
directly. Two machines in the same building may be connected by a
high capacity channel rather than a virtual circuit. Figure 16 shows
user processes which employ the Session services layers but these
modules are directly interconnected, bypassing the normal
transmission subsystem layers. The session services subsystem uses

the standard interface to Layer 4.

The transmission media used in Figure 16 might be a point-to-point
connection, or circuit-switched connection which does not need messages
to be sliced into packets and which avoids the complications of Layer 3.
It might be a communication satellite channel, an office network like a
local wideband network, cable television, or merely a conventional com-
puter channel connecting machines in building. Some digital circuit-
switched facilities use CCITT X.21 physical control. The interface to Layer
4 is intended to be a general-purpose transport service interface which

can work with a wide variety of different types of networks.

To the user processes it may make no difference whether or not Layers 4,

3, 2, or 1 are used.
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General puroose
ransport service
interface that can
work with a wide
variety of types of
networks, now and

in the future.

USER

PROCESS . '
: i PROCESS

Figure 16. A system which uses the session services layers but not the
transmission subsystem layers. It employs the standard in-
terface to Layer 4, but transmission does not use CCITT X.25
mechanisms or similar. It may be a wideband point-to-point
channel, CATV, communication satellite network, office net-
work, or merely a computer channel connecting machines in a

building

3. THE ROLE OF THE PTTS AND OF THE COMPUTER SYSTEM MANUFACTURERS

The logical and physical functions of the OSI model layers can be with
exception of Layer 1 (physical layer) performed in principle both by the

PTTs and the computer system manufacturers. The physical layer is in
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all cases the "territory" of the PTTs. In which sense and to what extent
this is actually done will be described in subsequent chapters dealing with

the individual PTT administrations and their services.

The layers 2-7 can be performed to a certain extent by the PTT ser-
vices as well. This depends on the type of service to be provided, but also

on the general servicing policies of the respective PTT administrations.

As it will be shown in what follows there are PTT administrations,
such as MINSVJAZ in the USSR, which has the policy to provide service
only for layer 1 and leave the rest to the computer system manufacturers
and above all to the users. The Hungarian and the Austrian PTT, on the
other hand, adopted the policy to provide broad PTT services on certain
higher layers as well. The Austrian Administration offers or plans to offer
service (in addition to t. 2 physical layer service) for Layers 2 and 3 (pub-
lic circuit and packet-switching networks), and application and presenta-
tion layer services, such as teletex and videotex. The Hungarian PTT,
which offers much the same range of services, with the exception of Layer
3 services by means of a public packet-switching network. Because of
policy and economical considerations, the Hungarian PTT administration
leaves this service to the users and to the computer system manufactur-

ers and only provides the required lowest layer on the physical level.

The provision of potential “gateway” services between high level PTT
services (e.g., between teletex and videotex), does also depend on general

policy of the PTT administrations.
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4. PACKET SWITCING VERSUS CIRCUIT SWITCHING

Last but not least in this chapter a few words about packet and cir-
cuit switching services should be spent, because these two different net-

work technologies are often mentioned in subsequent chapters.

4.1. Packet Switching

The CCITT definition of a packet is as follows: 4 group of binary digits
including data and call control signals which is switched as a composite
whale. The data, call control signals, and possibly error control informa-

tion are arranged in a specified format.

The associated CCITT definition of packet switching is: The transmis-
sion of data messages by means of addressed packets whereby a
transmission channel is occupied for the duration of lransmission of the
packet only. The channel is then available for use by packets being
transferred between different data terminal equipment. Note: the data
message may be formatted infto a packet or divided and then formatted

tnto a number of packets for lransmission and multiplering purposes.

The data split into packet is sent through the network in packets.
There are two ways of doing it. Either first a so-called virtual channel is
going to be established for the time of the process--a physical route
between the two destination points in the network through which route
packages are sent one after the other. It is possible through software
multiplexing techniques to mix on the same physical network link
between two network nodes packages belonging to different data mes-
sages. The other way is when no virtual channel is defined a priory, and

each of the packages like separate lives, they may use different physical
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routes between the two destination points. At the final destination the

packages are collected, put into right order and reassembled.

One of the most important standards for the computer industry is
the CCITT Recommendation X.25. This defines the relationship between a
transport subsystem, or common carrier packet-switching network, and

user machines which employ it.

Figure 17 illustrates the concept of X.25 networks. Many user
machines are interconnected by virtual circuits on which they communi-
cate by means of packets. The virtual circuits are derived by sharing
common communication facilities. The X.25 Recommendation says noth-
ing about how the network shall be constructed, but it is oriented to con-
ventional packet-switching on terrestrial lines on the types available in
today's common carrie- tariffs. [t may need modification for satellites,
packet radio, data broadcasting, or networks in advance of today's state

of the art.

The PAD Interface

Many terminals transmit characters rather than blocks of data or
packets. In some cases they use start-stop line control. Sometimes they
are inexpensive devices. These terminals need to be connected to an
interface machine which buffers the data they send and assembles and

disassembles the packets needed for X.25 operation.

The interface machine could be a control unit controlling multiple
terminals, which is part of a computer manufacturer’s product line. It
could be a concentrator to which remote character-oriented terminals

are connected by either leased or dialed telephone lines.
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Figure 17. The user machine, DTE, can be computer, terminal, terminal
controller, or interface to another form of teleprocessing. The
PAD, packet assembly/disassembly machine, buffers charac-
ters to and from character-mode terminal (e.g., start-stop
machines) and forms the requisite packets.

Most common carriers operating X.25 networks provide an interface
machine for connecting character-oriented terminals to the network. A

standard for such an interface has been proposed. It is an extension to
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(but not part of) the CCITT Recommendation X.25, and is called the PAD
(Packet Assembly/Disassembly) interface. It is illustrated at the bottom
of Figure 17. The PAD machine receives characters for network transmis-
sion and assembles them into a packet. Conversely it disassembles pack-
ets and sends the resulting characters to the terminal which needs them.
A protocol is defined for communication between the PAD machine and
the character-oriented terminal. This protocl defines how characters are
used for indicating the start and end of messages, requesting and con-

firming connections, and dealing with errors.

There can thus be packet- mode user machines which execute the
X.25 protocols, and character- mode user machines which communicate
via a PAD interface. Different types of character-mode machines can be
used including HDLC m~chines and start-stop machines which use delim-
iter characters from CCITT alphabets to indicate the start and end of

messages.

Layers of Control

The user/network interface is concerned with control Layers 1, 2,

and 3 (Figure 18).

4.2. Circuit Switching

Computer networks which use circuit switching are also widely in
operation and have major advantage for certain type of applications.
Through this technique similar to traditional telephone networks prede-
fined path between two network destinations are set up at the beginning
of a session for the whole duration of data traffic. Once the channel allo-

cated to a certain session unlike packet-switching it cannot be shared
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level of interfaces

with other sessions.
Figure 19 shows a comparison of fast-connect circuit switching and

packet switching over a route which employs four physical links.
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Figure 19. A comparison of the timing on packet switching and fast-
connect circuit switching. In this illustration a 400-byte
(3200-bit) message is sent on 9600 bps lines. The packet size
is 1008 bits. No queuing delays are shown. If the lines were
moderately highly utilized queuing delays would lengthen the
end-to-end delay with packet switching more than with circuit
switching.
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With circuit switching a command must be sent through the network
to set the switches. A signal returns indicating that they are set
correctly and then the entire message is transmitted. When it has been

received, and an acknowledgment is transmitted to the sender.

With packet switching the preliminary step of setting the switches is
not needed. A packet could travel immediately to the first node, which
would examine its address and route it onward. Usually however, the
sender has to contact the recipient before transmission to reserve the
buffering needed for message reassembly or to ensure that the recipient
is ready to receive. Then the packets travel to the destination and an

acknowledgment is returned to the sender.

A comparison of the main characteristics between circuit switching

and packet switching is shown in Table 7.
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Table 7. Comparison of the main characteristics of conventional tele-
phone switching, and packet switching

Conventional Circuit
Switching te g.,
telephone switching)

Circuit-Switching
Data Networks

Packet Switching
Data Networks

The equivalent of a
wire Circull connects
the communicating
parnes.

The equivalent of a
wire circuif s
connected berween
the end buifers for
bnef periods.

No direct electncal
zonpecuon.

Real-ume or
conversational
interaction between
the parties is
possible.

Real-time or
conversational
interaction berween
the parties is
possible.

Fast enough for real-
ume or
conversational
interaction between
data machines.

Messages are not
stored.

Messages are not
stored.

Messages are stored
until delivered, but
not filed.

Designed to handle
long continuous
ransmussions.

Designed to handle
short sporadic
ransmissions.

Designed to handle
bursts of data.

The switched path is
established for the
entire conversation.

The switched path is
repeatedly connected
and disconnected
dunng a lengthy
interaction.

The route is
established
dynamucally for each
packet.

There is time delay
in set 7 up acall
and the. neghgible
transmission delay.

A delay which ought
to be less than one
second, associated
with serting up the
call and delivenng
the message.

Negligible delay in
serting up the call.
Delay of usually less
than one second in
packet delivery.

Busy signal 1if called
party is occupied.

Delay. or busy
signal, if called
party is occupied.

Packet returned to
sender if
undeliverable.

Effect of overload:
Increased probabulity
of blocking. causing
a network busy
signal. No effect on
transmission once
the connecnon is
made.

Effect of overload:
Increased delay and/
or increased
probability of a busy
signal.

Effect of overload:
Increased delivery
delay (burt delivery
time 1s sull

shor). Blocking
when sarurauon is
reached.

Any lengtn of
ransmission 1Is
permutted.

Any length of
transmission may be
permitted.

Lengthy
Tansmussions are
chopped 1nto short
packets. Very long
messages must be
divided by the users.

Economical with
low traftic volumes
if the public
telephone network 1s
empioyed.

High traffic volumes
needed for
Justification.

High traffic volumes
needed for economic
Justification.

The network cannot
perform speed or
code conversion

Muy provide speed
or code conversion.

The aetwork can
pertorm speed or
code conversion

Does not permut
delayed dehvery

May permut delayed
dehivery if the detay
1s short

Does not permit
delayved delivery
(without a special

netwark raerhien)

Fixed bandwith
Transmission.

Users effecuvely
empioy smail or
large bandwidth
according (o need

Users effectuseiy
employ smuall or
large bandwidth
according to need.
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DATA COMMUNICATION IN AUSTRIA —
THE TELECOMMUNICATION INFRASTRUCTURE
AND RELEVANT ADMINISTRATIVE PROCEDURES

I. Sebestyén

0. INTRODUCTION

Because of its geographical location and international functions, Aus-
tria plays a key role in the communication of data between East and West.
To be able to fulfill this role, Austria had to develop both its own data
communication infrastructure and also provide international links to vari-
ous data communication services abroad. Not only did the necessary
hardware infrastructure have to be built up but this had to be accom-
panied by necessary administrative procedures and managerial arrange-
ments. Because the development process in this especially fast changing
field had not been completed by the time of writing, this report describes
the present status of this process. In this paper a detailed description of
the various Austrian data services, their technical characteristics, availa-

bility, costs, and necessary administrative procedures is given with
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special emphasis on the international aspects of these services. Since
technical characteristics, tariffs, and organizational arrangements
change rapidly, this paper should only be used as a guide to provide gen-

eral information and should not be considered as a reference.

1. GENERAL INFORMATION [11]

1.1. Legal Basis of the Telecommunications Administration

The telecommunications monopoly, i.e., the exclusive right of the
Republic of Austria to install and operate telecommunications facilities, is
based on the Telecommunications Act of 13 July, 1949, published in
Federal Law Gazette Number 170, as amended. The decrees with respect
to telecommunications matters issued under the Telecommunication Act
have been raised to the level of laws by virtue of the Federal Act of 5 July,

1972, published in Federal Law Gazette Number 267.

1.2. PTT Organizational Structure

The senior management in the field of posts and telecommunications
is provided in Austria by Division III of the Federal Ministry of Transport,
the "Head- quarters of the Postal and Telegraph Administration" (General-
direktion fuer die Post- und Telegraphenverwaltung--PTV) or in short Aus-
trian PTT (Figure 1). Five Regional Directorates and one Inspectorate are
controlled by the Headquarters and these regional units are shown on the

map in Figure 2.

The regional directorates may authorize individuals and organiza-

tions to install and operate telecommunications facilities.
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The regional directorales are in control of the establishments
responsible for field operations, namely 2,281 post offices, 5 Broadcasting
Service Administration Offices, 6 Telecommunication Operation Offices,
and 12 Telecommunication Construction Offices. In addition, a Telephone
Operation Office, an International Telephone Exchange, a Central Tele-
graph Office, a Cable Construction Office and a Telephone Accounting

Office are established on the territory of the Vienna Directorate.

The administrative structure also includes the Telecommunication
Engineering Center (Fernmeldetechnisches Zentralamt or FZA) which is
responsible for the technical specifications of the network, for the grant-
ing of permission to connect private equipment to the network and for

research.

Not all international services are performed by the Austrian PTT.
Certain services are also provided on an exclusive basis by another
government owned firm, namely, Radio Austria AG. Radio Austria AG,
founded in 1922 as the successor to the Austrian Marconi Company, is a
recognized private operating agency owned by the state and has, for
example, the responsibility for providing intercontinental telegraph and

telex services, including intercontinental private telegraph circuits.

1.3. General Policy in Respect of Data Transmission

Data communications facilities are provided by means of the Public
Switched Telephone Network (PSTN), the telex network, private leased

circuits, and last but not least on the new Public Data Networks.
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Generally, Lthe PSTN dala service provided conforms to CCITT recom-
mendations. It is possible, however, because of the technical characteris-
tics of the telephone network, that full duplex transmission at speeds in
excess of 200 bit/s may not be attainable on all connections. This diffi-
culty is gradually being overcome and, depending on the circumstances,
PTT will assist subscribers in overcoming any transmission speed limita-

tions. The inland telephone service is fully automatic.

A fully automatic telex service is also available within Austria, to all
countries in Western and Eastern Europe and a number of countries out-

side Burope including the USA, Canada, Japan, and Israel.

Private leased telegraph, telephone, and wideband circuits are avail-

able from the PTT.

The PTT does not supply modems (except for digital services) or data
terminal equipment, the provision of which is the responsibility of the
subscriber. Permission from PTT is required for connection of private
equipment. There is currently a long list of modems which have been
granted permission for attachment and further details can be provided
by PTT. Although it does not supply modems, the satisfactory functioning
of each modem to be connected must be tested by the PTT who carry out
the installation. Subscribers must make their own arrangements for
modem maintenance.

The Administration has introduced a public circuit switched data
network (DATEX-L) based on the Siemens circuit-switched EDS exchange
and a public packet switched data network (DATEX-P) based on Canadian

Northern Telecom system. The first exchange of the circuit switched net-
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work was installed in Vienna at the end of 1978 and the second at
Salzburg in early 1980. At the moment this network provides a 50 baud,
300 bit/s low-speed circuit switching services (DATEX-L) and higher
speeds (2400, 4800, and 9600 bit/s) from the end of 1982. At the same
time, a packet switched network (DATEX-P) was also introduced with PTT

providing the data control units, but no terminals.

1.4. Permission to Attach Equipment

Before any private equipment can be connected, permission must be
granted by the Fernmeldetechnisches Zentralamt (FZA) in Vienna. The
address for application is:

Fernmeldetechnisches Zentralamt

Arsenal, Postfach 111
1030 WIEN

Telephone: (0222) 781511
The application procedure requires the submission of technical descrip-
tions, full wiring diagrams, and a sample of the equipment for testing.
Currently, the elapsed time for evaluation and testing is of the order of
three months from the time of receipt of the equipment sample, although
time required for the initial processing of the application prior to provi-

sion of a sample will increase this period.

Charges raised for evaluation and testing in connection with the
application for permission to attach private equipment are time and
materials based. Currently, the average staff cost is approximately 250
schillings per hour. In addition, the charge raised for the use of testing
equipment is 320 schillings per hour and between four and 10 hours use is

required during the process of a normal test. A list of the
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telecommunication equipment approved by the Austrian PTT is annexed.

2. TEXT COMMUNICATION
2.1. Telex and Telegraph

2.1.1. Basic service

The PTT provides only the basic two- or four-wire connection, includ-
ing a plug-in telegraph modem. The teleprinter, without a plug-in tele-
graph modem, and all other subscriber equipment must be provided by
the subscriber, including all switches and connection lines needed for
data transmission. The PTT handle installation of the equipment and a

maintenance service is available from the Administration.

Currently, only three manufacturers are allowed to supply tele-
printers for connectioi to the network. These manufacturers are ITT,
Olivetti, and Siemens. Also, it is PTT policy to allow connection of the
most recent electronic teleprinter equipment. Thus for the establish-
ment of a new telex station in Austria, it is necessary to install one of the

following models:

ITT SEL LO 2000

Olivetti Model 431 (SES)

Siemens Model T 1000
The teleprinters have to be provided by the users; it cannot be rented
from the PTT.

Within Austria and Europe, service is provided by the PTT, but Radio

Austria AG are responsible for intercontinental connections. Private
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leased telegraph circuits for transmission at a speed of 50, 100, and 200

bauds are available.

2.1.2. Telex Service

The present telex net in Austria serves about 20,000 domestic sub-
scribers. The old telex system (TW39) is gradually being replaced by the
new Siemens electronic EDS system, which integrates both telex and all
circuit switched data services. The first part of the EDS system went into
operation between 1978 and 1980 and is scheduled to be complete by
1986. In addition to the classical telex network functions, the systems

offers a full range of new capabilities.

a) Technical characteristics:
-~  Transmission speed: 50 Baud
— Transmission mode: asynchronous, halfduplex

— Transmission code: international telegraphy alphabet No. 2 (ITA

No. R).

b) Special telex services available to users on subscription:
—  closed user group

= concentrator connections

short dialing mode

direct dialing through separate buttons

c) Special telex services available to all users:



- 76 - Chapter 2

- simultaneous telex transmission to more than one user

-~  tariff request

d) Service applications:

Applications {(form DS 44080) for new telex services have to be for-

warded to the respective "Telegraphenbauamt” of the PTT.

2.1.3. Additional Facilities

Message switching facilities and private telegraph branch exchanges

(PTBXs) are not supplied by PTT but can be privately supplied.

3. SERVICES USING PTT PROVIDED DATA COMMUNICATIONS EQUIPMENT

3.1. General

The PTT provides only DCEs for the public data networks and the
direct data networks; it does not provide modems for other purposes.
DTEs have, in all cases, to be provided by subscribers. Permission from
the PTT is required before connection of private apparatus. There is
currently a comprehensive list of modems available at the FZA which have
been granted permission to attach, covering a large number of manufac-

turers, with a wide range of facilities and speeds.

The circuit switched public data network, the direct data network
and the packet switched data network offer services at 300, 2400, 4800,

and 9600 bit/s. Services at higher speeds will be offered later.
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3.2. Transmission paths

Data transmission is available over the public data networks, the
direct data networks, the telex network, the PSTN or private leased cir-
cuits (point-to- point and multipoint).

Private leased speech band circuits (two-wire and four-wire) of nor-
mal voice grade CCITT M 1040 and special CCITT M 1020 quality are avail-
able. Additionally, branching equipment for construction of multipoint
circuits can be provided by the PTT. On a multipoint circuit, up to six

remote stations can be connected to a central station.

Wideband circuits can be provided, depending on the exact location
of the terminal sites, if required. Bandwidths of 48 kHz, 240 kHz, 4 MHz

and 10 MHz are available. (See also Section 4. Leased Private Circuits.)

3.3. PTT Network Term. iating Points (NTPs) and Line Statistics

According to the official Austrian PTT statistics, 14,166 NTPs were
registered by the FZA [1] at the end of June 1982. Table 2a shows that at
present the most frequently used line speed in Austria is 2400 bit/sec,
but the number of higher speeds is growing. The majority of NTPs are
still linked to the telephone network, both leased and switched telephone
connections count for around 94% (!) of all NTPs. Digital services -- basi-
cally the low speed circuit switched DATEX network -- only accounted for
less than 1% of all NTP connections. There is, however, no doubt that this
proportion will change in the future; and this will be strongly supported
by the introduced new digital data services and the general Austrian PTT

policy.
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Similar Lo ather countries the number of NTPs in Auslria is growing
fast (Table 2b). In general, the Austrian yearly growth is between 30 and
407, higher than the average for Western European countries. Table 2c¢
shows the changing pattern of line speeds used. As can be seen there was
a shift from the lower speeds (300 bit/sec) towards the higher speeds
(2400 bit/sec and above) during the 1970s. The growth in the number of
very high speed lines (between 9,600 bit/sec and 48 kbit/sec) during the

last couple of years has been remarkable.

Table 2d shows that the telex has actually been little used for data com-
munication in Austria and although the telegraph network is still used, its
role is declining. There is still some growth in the use of switched tele-
phone networks for data transmission but the backbone of data communi-
cation in Austria at present is the use of leased telephone lines; the
recently introduced digi.al network services have only a limited signifi-
cance yet. The role of videotex in data communication is still moderate.
Table 2e shows the distribution of NTPs by the major user groups with
some interesting aspects. There are very few terminals used for educa-
tional purposes in Austria. Surprisingly, the use of data communication
in the travel and transportation industry is also rather low, although the
potential for this sector in Austria should be significant. The majority of
NTPs, over 5000 (40%) are used in banking applications, while insurance

companies playing a smaller role.
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31.12 | bity/s bit/s bit/s bit/s bit/s bit/s bit/s bit/s bit/s Total
1971 5 264 0 137 84 16 0 0 0 506
1972 23 447 0 193 137 32 3 0 0 835
1973 58 641 0 263 223h 79 10 2 0 1276
1974 94 673 2 465 368 170 40 3 0 1815
1975 129 762 4 590 673 410 108 19 0 2695
1976 190 781 15 665 1085 587 164 47 0 3534
1977* | — — — — — — — — — 3876
1978 262 551 10 663 1595 1178 420 250 0 4929
1979 310 527 139 741 2069 1754 745 441 12 6738
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1981 497 508 1138 3175 3732 1652 1596 25 12323
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30.6

*Only total data available.
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Year Leased telephone Leased
as at Telex telegraph network telephone DDN-L Radio
31.12 network lines (PSTN) lines DATEX 300-L (DATEX) Videotex Link Total
1971 0 264 109 133 0 0] 0 0 506
1972 ! 446 185 203 0 0 0 0 835
1973 1 640 321 314 0 0 0 0 1276
1974 1 674 623 500 0 0 0 L7 1815
1975 4 762 1019 892 0 0 0 18 2695
1976 4 792 1471 1249 0 0 0 18 3534
1977% ass e — == —_ — — —_ 3876
1978 v 0 561 2095 2270 0 0 0 0 4929
1979 | 0 666 2752 3317 0 0 0 0 6738
1980 0 685 3506 5245 0 8 0 4 9448
1981 0 697 4167 7238 23 26 169 3 12323
1982
up to 0 709 4586 8525 48 78 217 3 14166
30.6

*Only total data available

Source:

Fernmeldetechnisches Zentralamt, Vienna.
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Table 2e. Statistics of Network Terminating Points (NTPs) in Austria ac-
cording to main classification of users in 1981.

Group Number of NTPs %
Government 1527 12.42
Public organizations

(e.g., authorities, hospitals) a5 4.84
Research institutes and

education 254 2:07
Medicine

(doctors, pharmaceutical shops

etc.) 632 5.14
Industry 1291 10450
Business and sales 1088 8.85
Banks and insurances 5429 44.17
Travel and transportation 308 2.51
Computer service bureaus 165 1.34
Press 21 0.17
Others . 979 797
TOTAL* 12290 100.0

*In 1981 total NTPs in Austria was 12323.

Source: Fernmeldetechnisches Zentralamt FZA, Vienna.
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3.4. Description of PTT Data Services [5]

3.4.1. Asynchronous circuit switched data services

The low-speed asynchronous circuit switched data services DATEX-300L
and DDL 300 are provided by the Austrian PTT through their integrated
telex and data system EDS. The DATEX-300L service works with switching,

while on the DDL 300 fixed asynchronous connections are provided.

a) Technical characteristics:

—  Transmission speed: 300 bit/sec {according to the CCITT recom-

mendation X.1 Class 1)

-~ Transmission mode: asynchronous, duplex

— Interface between DTE and network:
° 15-pole connection according to IS 4903, or
. 25-pole connection according to IS 2110

- Error rate: better than 3.1078,

b) Technical characteristics only for DATEX- 300L.

- Call establishment: manual or automatic, about 0.5 sec after

dialing has made.

— Transmission code and protocols: for call establishment, code
according to IA No. 5 (IS 646), pro character 1 startbit, 7 infor-
mation bits, 2 stopbits with even parity, protocol according to
CCITT X.20; for data transfer, code IA No. 5 also with even par-

tity, transmission protocol, however, is free up to the user.
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¢) Technical characteristics only for DDI, 300:

-~ Transmission code and protocols: free up to the wusers.
Codeframe 11 bits pro character, with maximum 8 databits, 1

startbit and 2 stopbits.

d) Special services for DATEX- 300L network only:
— closed user group
—  short dialing code
-~ direct dialing
— concentrator connection

- subscriber identificator

e) Application for service

Application should be made to the PTT Regional Unit responsible,
Technical advice and help with problems is given by the "Abteilung T" of

the "FernmeldetechnischesZentralamt” in Vienna.

f) International connections

First connection was introduced in April 1, 1982 to the Federal
Republic of Germany, and Switzerland and it is planned to connect the
Hungarian NEDIX network and all appropriate European PTT data net-

works.
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3.4.2. Synchronous circuit switched data services

Medium and high speed synchronous circuit switching data services
were introduced to the service during the second half of 1982. They are
built on the above mentioned integrated telex and data communication
system EDS. Two different synchronous services are provided: DATEX-L
for switched synchronous services, and DDL synchronous for fixed

medium and high speed connections.

a) Technical characteristics:

— Transmission speeds: 2400, 4800, 9600 bit/s (according to CCITT

Recommendation X.1 Classes 4, 5, and 6)

—  Transmission mode: synchronous (timing signal provided by the

network), duplex
-- Interface DTE to DCE:
o 15-pole connection according to IS 4903, or

. R5-pole connection according to IS 2110 (V.24) (only for the

direct network)

e Error rate: better than 1076,

b) Technical characteristics for DATEX- L synchronous only:

- Call establishment: about 0.5 sec after completion of manual or

automatic dialing

— Transmission code and protocol: during call establishment and
call termination code according to 1A No. 5 (ASCII) and protocol

according to X.21 of CCITT. During data transmission phase
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code and protocol are free up to the users.

c¢) Technical characteristics for DDL synchronous only:
-~ Transmission code and protocol: free up to the users

--  Possible connectionss are point-to-point and multipoint

d) Special services for DATEX- L synchronous only:
— direct dialling
-- closed user group
--  short dialing code
— concentrator identificator

- subscriber identificator

e) Application for service:

Application should be made to the next regional PTT unit responsible.
Technical advice and help with problems is given by the "Abteilung T" of

the "Fernmeldetechnisches Zentralamt" in Vienna.

f) International connections:

The first planned are to the Datex network of the Federal Republic of
Germany, Switzerland, Scandinavia, and Italy. This will be followed by a
connection in about two years to the Hungarian NEDIX network, whereby
the X.50 - X.51 protocol conversion has to be performed. Since this ser-
vice is one of the possible lower level layers for teletex services, it can be
expected that interconnection of the DATEX-L synchron service to similar

PTT data networks abroad will take place relatively soon. Actually, the
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synchronous circuit switching services between Austria and West Ger-

many are already experimentally connected and used especially for telex.

3.4.3. Packet switched data services

The packed switched data services in Austria will become fully in
operation at the end of 1982 (Figure 3). The packet switching data node
of the PTT in Vienna has been available since the beginning of 1982 for
experimental operation. The Austrian PTT provides two types of packet
switched data services: DATEX-P for switched connections and DDP for
fixed connections. The backbone of the packet switching service is a
separate data network made by Northern Telecom in Canada. Major net-

work nodes in Austria are interlinked with 64 kbit/sec high speed lines.

a) Technical characteristics for transmission speeds and modes:

-- 2400, 4800, 9600, 48000 bit/sec for DTEs (according to X.1 user
classes 8, 9, 10, 11) with packet switching capabilities according

to CCITT X.25 for:

° level 1: CCITT X.21, synchronous, duplex interface; 15 pole

connection IS 4903
° level 2: HDLC (ISO) and LAPB (CCITT)
° level 3: virtual calls

— 300 bit/sec for asynchronous, character oriented DTEs with
interfaces according to CCITT Rec. X.20 (X.20 bis) over direct
links for the circuit switched data network to the PAD function

of the packet switched network.
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-- 2400, 4B00, 9600 bit/sec for synchronous, character oriented
DTEs with interfaces according to CCITT Rec. X.21, also over
direct links or the circuit switched data network The necessary
protocol transformation is also handled by the packed switched

network.

b) Further characteristics:
- speed conversion
-- address multiplex techniques
—  protocol conversion
— gateways to other data networks
-~ call establishment in less than 400 msec

— data transfer delay of network less than 100 msec

c) Special services provided for limited periods:
- directed traffic (sent or received only)
~— connection authorization
== closed user group options
— definition of maximum packet length
— concentrator connection
— direct dialing

— flow control options, etec.

d) Special services for all users during any session.
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- request for taking over payment

-~ setting of flow control parameters

Interworking between DATEX- P and DATEX- L

Interworking of DTE's of DATEX-P and DATEX-L is in principle possi-

ble, according to the following scheme (Figure 4).

Figure 4. Connection possibilities between DATEX-L and DATEX-P

\\ DTE DATEX-P (X.25) DTE (X.20)* DTE (X.21)*
asynchronous synchronous
\ Direct
. calling Direct Direct |host DATEX- DATEX- DATEX-
Called DTE DTE terminal | host (64 KByte/s) | L Direct |L Direct |L
Direct ° ° ° ° ° e e °®
terminal
Direct ] ° ° e ° ° ) ®
DTE host
DATEX'P DireCt o ) ® ] o [ ] [ ] [ ]
(X.25) host
(64 KByte/s)
DATEX-L o} o] C X (@) X o X
(direct call)
DTE Direct (] ° L] [ ] L] X X
(X.20)* DATEX-L O C X X
asynchronous (switched)
DTE Direct ® ® L] ® X X ° [ ]
(x.2n* DATEX-L o o) X X o X
synchronous (switched)
@® possible

O implementation may be at later point
X not planned
* realized through the PAD function of DATEX-P
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Interconnections between DATEX-P network nodes and connections
to international packet switched data are provided by 64 kbit/s

links.

e) International connections from DATEX- P (country code Austria: 232)

At the end of 1982 the DATEX-P network is interlinked with the West
German DATEX-P network (country code: 262) and for 1983 it is
planned to make connection to the Swiss PTT packet switched data
network (country code: 228). Through the West German network
when agreement with the respective PTT is achieved it will be possi-
ble to reach the following PTT networks: The Netherlands (202), Bel-
gium (208), France (R08), Spain (214), Italy (222), United Kingdom
(234), Denmark (R38), Sweden {240), Luxembourg (R70), Ireland
(272), Canada (303), USA (310), Japan (440). Connection of the
DATEX-P network to oversees will most likely be done through the

node of RADAUS in Vienna.

f) Application to the service
Applications are sent in a letter to the responsible PTT Directorates:
PTD Vienna, Abt. 17, Backerstrasse 1, A-1010 Wien
PTD Linz, Abt. 5, Huemerstrasse 4, A-4020 Linz
PTD Innsbruck, Abt. 8, Maximilianstrasse 2, A-6010 Innsbruck
PTD Graz, Abt. 8, Neutorgasse 46, A-8011 Graz

PTD Klagenfurt, Abt. 4, Sterneckstrasse 19, A-9020 Klagenfurt
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3.4.4. Telepost

A facsimile service (Telepost) with group 2 equipment has been
offered since 1981. In the initial phase, equipment are located in 60 post
offices, further 13 are to be connected soon. Compatible equipment for
use in subscribers premises are approved so that a facsimile service
(Telefax) may also be provided. The transmission time for an A4 page
over the PSTN of analogue facsimile data is 3 minutes, and the telepost
service guare;ntees that the recipient will receive the transmitted page in

about 3 hours.

The cost of this service is Austrian Schillings 45 for the first page and
25 for any subsequent pages. Major advantage of the system is that
telepost is faster than express mail and it is cheaper than telegrams, in

addition also drawings can be transmitted.

3.4.5. Videotex (Bildschirmtext)

The Austrian videotex trial (called Bildschirmtext) with 300 partici-
pants started in 1981. The national videotex network is a starlike system
with a central GEC computer located at the FZA in Vienna. As an experi-
ment, the German version of the British Prestel system--with alphamosaic
coding--was taken over. Telephone connection from all over Austria is

provided for local call charges.

a) Technical characteristics of the trial system:

— Transmission speed: videotex computer to subscriber 1200

bit/sec, subscriber to videotex computer 75 bit/sec
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-~ Transmission mode: asynchronous, duplex

— Transmission code and protocol: videotex code according to
Prestel (10 bit/character; startbit, 7 databits, parity bit, stop-

bit), higher level protocols also according to Prestel.

b) Applications supported in the:
-  information retrieval

— message sending including gateway to traditional mail service

(expected to start in 1983)
— transactions, ordering
-~  games

— teleprograms.

¢) Terminals

All equipment, such as TV and editing computers have to be approved
by the PTT. Among the terminals in use is MUPID, the first intelligent
videotex decoder in the world developed by the Technical University of
Graz at the request of the PTT, and with the support of the Federal Minis-
try for Science and Research, which allows a number of new original appli-
cations. MUPID is also used to provide the experimental gateway function

to external service computers, such as to a bank computer [7,8].

Future Plans

The first national videtotex system will be put into operation in 1984.
Austria is taking over the new CEPT videotex standard for its new system.

The data communication backbone of the service will be the national
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DATEX-P packet switched network with speeds of 84 kbit/sec (Figure 5).
Transmission speed between terminals and videotex center will be the
classical 1200/70 bit/sec asynchronous full duplex, and 2400 bit/sec in
asynchronous and duplex transmission mode. Connection through the
DATEX-L and DATEX-P network and through the teletex service will be pos-
sible too. Links to videotex networks abroad will also be provided through
the DATEX-P network. The PTT hopes that videotex in Austria will have
4000 subscribers in 1984 which would grow to 100,000 subscribers not
before 1987. In the first version of videotex 100,000 frames of informa-
tion will be stored and an additional 30,000 frames will be reserved for

messages and transactions.

3.4.8. Teletex Services

Teletex in Austria i~ based on the DATEX-L 2400 synchronous service
of the Austrian PTT. By this transmission, messages of A4 format take
less than 10 seconds. Gateways to the national and international telex
networks will be provided. First links to the FRG teletex service were
established in August 1982. Connection to other national teletex net-
works are also envisaged, such as to Switzerland and Italy, and over Ger-
many to Sweden. In countries such as the United Kingdom, the Nether-
lands and France, where teletex will be based on the national packet
switching service, connection through X.71 is foreseen, as is a connection
to the future Hungarian teletex system. The introduction of teletex took
place in 1982, when the appropriate DATEX-L 2400 synchronous services

were introduced.

a) Technical characteristics:
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--  Transmission speed: 2400 bit/sec (according to CCITT recom-

mendation X.1 class 4)
--  Transmission mode: synchronous, duplex

— Transmission code and protocol: teletex protocol with the fol-

lowing CCITT recommendations (Figure 8)

X2l - interface between data terminal equipment and data
circuit terminating equipment for synchronous opera-

tion on public data network

« 570 - network independent basic transport service for

teletex (in connection with X.75)

e S.62 -- control procedures for teletex

S.61 -- character repertoire and coded character sets for the

inter.iational teletex service
s 5.60 -- terminal equipment for use in the teletex service

o F.200 -- Teletex service.

4. LEASED PRIVATE CIRCUITS

4.1. General Information

Private leased telegraph, telephone, and wideband circuits are avail-
able from the PTT. All equipment operated in conjunction with private
leased circuits is subject to a PTT license. Access of private leased cir-
cuits to the public networks may be authorized, in which case increased

rental tariffs are payable.
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4.2. Telegraph Circuits

Telegraph circuits are available for serial and digital transmission up
to 200 bauds. Two-wire and four-wire connections can be provided. All
data terminal equipment for telegraph circuits has to be provided by the

subscriber.

4.3. Speech Band Circuits

Private leased telephone circuits with two-wire or four-wire connec-
tions can be provided by the PTT. Normal and special quality (CCITT
M10R0) circuits are available, the latter normally being required for

transmission in excess of 2400 bit/s up to 9600 bit/s.

Multipoint configuration circuits can be provided by the PTT using
PTT branching equipment. Up to six remote stations can be connected to

a central station.

4. 4. Wideband Circuits

Depending on the exact location of the terminal sites, wideband cir-

cuits of bandwidths 48 kHz, 240 kHz, 5MHz, and 10 MHz can be provided.

5. INTERNATIONAL SERVICES

5.1 General Information

When discussing the different data and other telecommunication ser-
vices earlier references were made to international connections. In this
chapter we give a summary of those and describe the present status quo
of international links \and policy implementations with hints to future

directions.
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Data transmission is possible internationally via the telex network,
the PSTN, the different data networks or international private leased cir-
cuits. Private leased circuits for international transmission can be pro-
vided to normal voice grade quality or the specially conditioned CCITT M-

1020 quality.

5.2. Present and Proposed Public Data Network Interconnections

It is planned that the new Austrian Public Data Network, based on
Siemens circuit-switched EDS exchange on the one hand (DATEX-L), and
the Canadian made Northern Telecom public packet switched network on
the other, will be increasingly interconnected to other national public

data networks.

At the time of writing, the oldest domestic data network of the PTT in
operation (DATEX-300L) is connected to similar data networks in the FRG
and Switzerland. It can also be expected that the DATEX-L network will be
interconnected with the Hungarian NEDIX network soon. The intercon-
nection with the Hungarian asynchronous DATEX-300L network will not be
particularly difficult. The higher speed synchronous connections (2400
bit/sec; 4800 bit/sec), however, will need a so-called "envelope conver-
sion" with an envelope structure according to the CCITT X.50 recommen-
dation on the Hungarian NEDIX network and an envelope structure
according to the CCITT X.51 recommendation on the Austrian DATEX-L
network. Because of relevant CCITT recommendations the conversion has

to be performed by the Austrian PTT.

The DATEX-P PTV packet switching network is planned to be linked to

other PTT packet switching networks, with links to the West German
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DATEX-I? network planned from the oulsel. Plans for a fulure connectlion
to the EURONET network could not yet be realized because no agreement
between Austria and the European Community in Brussels could be
reached. Thus, the experimental node of the Austrian EURONET
connection--run at the Technical University of Vienna--will not be able to
provide public services for Austria. The experimental EURONET node of
the University had a 9600 baud X.25 packet switching connections to the
EURONET node in Frankfurt and ran on a PDP 11/34 computer. Early
1982 due to lack of agreement the line to F'rankfurt and the pilot access
project was cancelled. Plans for the interconnection of Western European
PTT packet switched data networks, however, also exist and are shown in

Figure 3.

The interconnection of these networks is proceeding well. According

to (3]

DATEX-P, the German public packet switched data network, is
already connected to Euronet as well as to TRANSPAC {France)
and PSS, the British Packet Switched Service, and to Scandina-

vian (NORDIC network).

This development is one further stage in the far-reaching plans
of the European Postal and Telecommunications Administrations
(PTTs) to improve international and, later, intercontinental
telecommunications facilities, benefiting directly users of online

information services.

In Europe, France, the UK and the Federal Republic of Germany
have installed international gateway systems which act as
switches betwezen their national networks and the rest of the

world.
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world. The French International Transit Node (NTI) in Paris, for
example, is already connected with the USA, all EEC countries
and Switzerland through EURONET and by bilateral links to
Spain, Portugal and the Antilles. Further connections include
the Canadian networks DATAPAC and INFOSWITCH and the

Japanese DDX-P.

British Telecom and the Deutsches Bundespost has similar plans
and these three countries will probably constitute the main

Western European switching sites for intercontinental traffic.

Naturally some countries may choose to operate their own inter-
national switching facilities, but others have already opted in
the short-term to transit their international connections over

Paris, London or Fre¢ kfurt.

The diagram (Figure 8) describes the probable shape of worldwide inter-
connections over the next few years, however it is by no means complete.
This view is drawn with some modifications, from a comprehensive review

of packet switched networks by Michael Casey [2].

The Austrian PTT network interconnection to DATEX-P would also be

linked to this large mesh of emerging PTT networks.

Radio Austria--the second international carrier of Austria--
established its data network node in 1978, and the first transmission ser-
vice, called RADUSDATA, was between the USA and Austria [4]. During the
first few years of its operation Radio Austria served as the Austrian node
of the TYMNET network, which is one of the largest public networks in the

US. The USA part of the TYMNET network has gradually been extended by
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leased lines between the USA and remote destinations outside the coun-
try, operated by US international carriers. The remote network nodes,
usually operated by the national PTT or similar administrations, provide
services to TYMNET and vice versa for domestic and US users respec-
tively. This has been Radio Austria's main function in this field too: they
have serviced a number of Austrian users seeking US databases and com-
putational services, and have also provided the necessary technical
means for foreign customers to obtain access to the Austrian TYMNET
hosts, such as the International Atomic Energy Agency (IAEA) and their
databases INIS and AGRIS; the International Patent Documentation Center
(INPADOC) and their patent databases; and to IIASA's inhouse computers,

to carry out joint research.

The increase in traffi on the TYMNET node of Radio Austria has been
growing at a considerably high growth rate: over 150% per year {(Figure 8).
The data services of the Radio Austria node have been gradually extended
according to an agreement between Radio Austria and the Austrian PTT.
In 1981 a connection to the TYMNET node of Radio Swiss--the Swiss
equivalent to Radio Austria in Bern--was established with the aim of
increasing the reliability of the Vienna-New York cable connection by set-
ting up a '"reserve"” route over the node in Bern. An interesting side effect
of this link was that the first Swiss database host DATA-STAR (operated by
Radio Swiss) could be accessed for the first time from Austria. This possi-
bility urged for a special agreement between Radic Austria and the
PTT and accordingly, under the present rules, Radio Austria may now
establish and operate links to other data services in Europe on a tem-

porary basis until such a time as the appropriate PTT data services are
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Along the same line , inter-European links have been established and
are serviced by Radio Austria. The [lirst link they took over was the direct
JAEA-Europan Space Agency (ESA) link, which also became the first public
data link between Austria and Italy. The protocol for data transmission
corresponds with the packet switched protocol of the TYMNET network.
This new connection was introduced at the beginning of 1982 and for the
first time Austrianusers were able to access some 40 bibliographical and

statistical databases of the IRS service of ESA.

During the summer of 1982, further new links were put into opera-
tion. The connection between the Radio Austria node and the German
DATEX-P network node in Frankfurt became available for the first time.
Of course, this link to the West German PTT network also enabled the phy-
sical connection of all tnose networks to which the German PTT network
was already connected, for example, to TRANSPACK in France, the PSS in
the United Kingdom, and NORDIC, the Scandinavian network. In July 1982
the link with the Hungarian NEDIX-PTT network went fully into operation.
About the same time, a separate cable link was opened between the TYM-
NET node and CTNE, the Spanish PTT administration, and through this link
the Spanish packet switched PTT network hosts could be accessed and
vice versa.

All in all, with the massive efforts of both Radio Austria and the Aus-

trian PTT, Austria is gradually becoming integrated into the growing data

communication infrastructure of the world.
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6. AUSTRIAN TARIFFS

All tariffs are valid from the 1st January 1982 and are quoted in local

currency (Austrian Schilling AS). All services are free of tax.

6.1 Inland Tariffs

Exchange line service

Monthly

rental

AS
Exchange line 160.00
Extra charge for data transmission 180.00

Connection charges are especially assessed on time and materials basis.

Inland telephone call charges

Charge per Local Trunk Trunk Trunk Trunk

minute (Same 1 R 3 4
Area)

Kilometers <5 5-25 25-50 50-100 > 100

Standard rate
(Mon-Fri 0800-1800) 0.50 1.00 4.00 6.50 750

Reduced rate
(Mon-Fri 18.00-08.00)

(Fri 18.00-Mon 08.00) 0.50 0.50 3.00 4.00 5.00
Telex
Installation fee: Includes actual costs but with a

minimum of AS 1,750.--

Monthly rental

AS
Telex line 300.00
Maintenance charge {per telex machine) 550.00

Note: Telex machine maintenance is available from PTV and the rate
sometimes varies, depending on the installation. The rate quoted is the
normal rate for maintenance.
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Inland telex call charges
Charge for each Local " Trunk 1 Trunk 2 Trunk 3
3 minute period (same (same (adjacent (non-adjacent
or part thereof exchange) | province) | province) | province)

AS AS AS AS

Standard Rate
(0800-1800) 0.85 5.10 10.20 12.75
Reduced Rate
(1800-0800) 0.85 3.40 6.80 8.50

Note: Non-local telex call charges given in the above table are based on
the division of Austria into nine autonomous Provinces {(Bundeslaender),
the Provinces of Vienna ind Lower Austria counting as a single Province
for charging purposes.

Datex-L 300 (DDL 300)

Installation fee:

actual costs but with a minimum

of AS 1,750.--

Monthly

rental

AS
Datex line {300 bit/s) 850.00
Datex call charges {300 bit/s)
Charge for each Local Trunk 1 Trunk 2 Trunk 3
3 minute period (same (same (adjacent (non-adjacent
or part thereof exchange) | province) | province) | province)

AS AS AS AS

Standard rate
(08.00-18.00) 1.275 7.65 15.30 19,1256
Reduced rate
(18.00-08.00) 1.275 5.10 | 10.20 12.75
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In 1983 a new DATEX-L tariff structure will be introduced and will

consist of the following time charges:

Charge for each Local Trunk 2 International

minute or part (same Datex (Austria (FRG,

thereof exchange) wide) Switzerland)
AS AS AS

Standard rate
(08.00-18.00) -.90 4.20 6.06

Reduced rate
(18.00-08.00) -.60 2.82 6.06

Note: For every successful call an additional AS -.30 will be charged.

DDL-300
AS
Installation fee: Minimum 1,750.--
Monthly rental: 120
Monthly line charges per km: o
Less than 10 km 150
Between 10-50 km 75
Between 51-100 km 65

More than 101 km 30
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Bildschirmtext (Videotex)

AS
Installation fee: 750
Monthly modem rental: 200
Connection fee to videotex center: local phone tariff
Access charge per frame: defined by Information

provider (between 0-50)

Monthly charge for Information

providers: 100 (incl. 10 free frames)
Monthly frame reservation charges: AS per frame
Between 11-100 7
Between 101-500 6
Between 501-1000 5
More than 1001 3
Closed user group: 500 per month
MUPID terminal rental: 90 per month
Telepost
First page (A4 format ;)r smalier) AS 45
Subsequent pages (A4 or smaller) AS 25

Connection charges are specially assessed on time and materials basis.

Additional charges on the above tariffs are:

1. For data transmission usage 257 increase

2. For multi-user usage 50% increase
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3. Provision of access to PSTN AS 2,000 per month

4. Circuits to M1020 quality AS 4,000 per month

Multipoint circuits

Multipoint configuration circuit tariffs are specially assessed. Refer-

ence to PTV should be made.

Wideband circuits

Monthly rental 48 KHz 240 KHz
AS AS

First 10 km per 100 meters 150.00 650.00

Next 40 km per km 1,300.00 5,000.00

Next 50 km per km 1,000.00 4,000.00

Further kms per km 500.00 2,000.00

Wideband circuits are subject to a minimum lease period of one
month. Connection charges are specially assessed on a time and materi-

als basis. Additional charges on the above tariffs are:

1. For other type of communication
(e.g., speech, facsimile) in
addition to data transmission 25% increase

2. Multi-user usage 50% increase

Tariffs Planned for New Services

At the time of writing no revenues are collected for a number of the
new services outlined above. It is planned to start charging users in the

middle of 1983; thus exact tariffs will only be introduced at that time.
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However, we provide a preliminary tariff structure for these services in

the following.

DATEX-L Synchronous (2400, 4800, 9600 bit/sec)

1. Installation fee: Actual costs but with a minimum of
AS 1,750.--

2. Monthly charges per station in AS:

Transmission speed in bit/sec
2400 4800 9600
Monthly rental 1300 2200 4000
Special services
--closed user group 200

3. Connection charges in AS (between 1800 and 0800; night fares
being reduced by one-third).

Transmission speed in bit/sec
2400 4800 9600
Charges per minute
- Regional (within the
same DATEX exchange) 3.60 870 7.86
- National wide service 6.90 10.98 15.06

4. Gateway service from DATEX-L to DATEX-P AS 200 per month
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1. Installation fee:

2. Monthly charges per station in AS:

Actual costs but with a minimum of
AS 1,750.--

Transmission speed in bit/sec

2400 4800 9600 48000
Monthly rental 1300 2200 4400 6000
Line charges
--regional 2600
--national 5800




DATEX-P
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1. Installalion fee:

2. Monthly charges per station in AS:

Actual costs but with a minimum of
AS 1,750,

Transmission speed in bit/sec

300 2400 4800 9600 48000

Monthly rental 650 1300 2200 4000 6000
Additional charge
per virtual channel 40
Special services
--closed user group 200
--"toll-free" call

service 100
Gateway between
DATEX-L and DATEX-P 200 200 200 200 .

3. Connection charges in AS (reduced by 33.3% during the period 18.00

and 06.00)

Transmission speed in bit/sec

300 2400 4800 9600 48000
Connection charge
per minute
--regional 0.06 0.08 0.10 0.14 0.30
--national 0.10 0.14 0.19 0.26 0.56
Volume charges per
1000 segments*
--regional 14.00
--national 26.00

*1 segment = 684 Octetts = 512 bits
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1. Installation fee:

Actual costs but with a minimum of
AS 1,150~

2. Monthly charges per station in AS:

Transmission speed in bit/sec

300 2400 4800 9600 48000
Monthly rental* 850 1300 2200 4000 6000
Additional charge
per virtual channel
--regional 250 340 420 590 1260
--national 420 590 800 1100 2350

3. Usage charges in AS (reduced by 33.3% between 18.00 and 06.00)

p

Transmission speed in bit/sec

300 2400 4800 9600 48000
Volume charges per
1000 segments**
--regional 14.00
--national 26.00

*If DATEX-P channels are also rented there are no DDP charges.
**] segment = 64 octetts - 512 bits.

Teletex

1. Telex charges are identical with those of DATEX-L 2400 synchro-

nous.

2. Charges for gateway teletex/telex connections are according to

the telex tariffs in both directions. This also holds for interna-

tional connections.
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Inland Private Leased Circuits
Telegraph circuits (2-wire)
Monthly rental 50 bauds 100 bauds 200 bauds

AS AS AS

First 10 km per 100 meters 15.00 15.00 15.00
Next 40 km per km 50.00 60.00 75.00
Next 50 km per km 40.00 45.00 65.00
Further kms per km 20.00 25.00 30.00

Note: Telegraph circuits (4-wire) are charged at double the above tariffs
and connection charges are specially assessed on time and materials
basis. There is an extra charge for provision of access to the Public Telex
Network of AS 2,000.-- per month.

Speech Band Circuits

Point-to-point Circuits

Monthly rental

Normal quality

Normal quality

(R-wire) (4-wire)
AS AS
First 10 km per 100 meters 15.00 30.00
Next 40 km per km 125.00 250.00
Next 50 km per km 100.00 200.00
Further kms per km 50.00 100.00
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Telex call charges Telephone call charges
&;lmﬂ') No of secs Charge per Min charge| Automatic | _Operated conpected service
for 0.855 migut! 3 ugms service Charge per Min charge
zone minute 3 mins
S S
Albarua 86.40 — 25. 75, —
Andorra 10.0 5.10 2 {17 51.—
Balearx lslands 8.2 6.23 3 I 20, 00—
Belgrum 10.0 5.10 2 L 51,5
Bl 8.2 6.23 - | 25.00 L 75.00
Canary Isiands 82 6.23 3 | 20.— | 60—
Cyprus 67 765 |2 20— L e0—
Caechosiovakia 10.0 5.10 |1 | 14— 4. —
Perirriaik 10.0 5.10 i 2 | 27— 51.—
Faroe lslands 100 5.10 b2 17— 51.—
Finland 8.2 6.23 i3 ‘ 20— 60, —
Pt ! 10.0 5.10 L 3 17. 51 o
German Democratic Republic { 10.0 5.10 : 2 ]i 7 j 51 —
German Federal Republic — Band 1 ! 10.0 5.10 1 14, i 42—
— Band 2 ;2 17. 51.—
Gibraltar 82 6.23 Po— P2 60.—
Greece 8.2 23 ! I3 | 20— 60.—
Hungary 100 5.10 ' I 1 | g 42.—
Iceland 6.7 7.65 L3 20— 60. —
Ireiand 8.2 6.23 L3 | 20— ! 60.—
ltaly — Band 1 10.0 5.10 [ 1 | 14— -
— Band 2 L2 | 17.— [ 51.—
Lechtenstein 100 5.10 : 1 | 14.— i 42, —
Luxembourg 10.0 i 5.10 | 2 | 17.—= 51.—
Maita 6.7 ;’ 7.65 i @ | 20— 60.—
Monaco 10.0 ’ 5.10 ' 2 | 17.— 51.—
Netheriands 100 | 510 | 2 E 1 B~
Norway 8.2 6.23 ro3 ©20.— 60.—
Poland 100 5.10 2 | 17— &1,
Portugal | 82 | 6.23 ! 3 | 20— 50. —
Rumarua ! 8.2 | 6.23 é = - 51.—
San Marino 10.0 5.10 L 2 P1Ze— 51.—
Spam 8.2 6.23 ! 3 | 20— 60.—
Sweden 82 6.23 } 3 | 20— 60.—
Switzerland 100 5.10 | 1 . Jg— 42.—
Tunisia 6.7 7.65 | 3 | 1500 45.00
Turkey 6.7 7.65 : 3 15.00 45.00
Uruted Kingdom ! 82 0.23 3 | 20.— 60.—
USSR ' 6.7 7.65 3 | IS 45.00
Vancan City 10.0 5.10 2 17— 51, 5
Yugoslavia — Band 1 10.0 5.10 i S U 42 —
— Band 2 2 s 5l
Algena 6.7 7.65 3 15.00 45.00
Argenana 72.00 5 I 56.00 168.00
Australa 72.00 5 | 56.00 168.00
Brazi 72.00 5 56.00 168.00
Canada 40.00 4 41.00 123 00
Colombia b J- 5 56. — 168 —
Ecuador 72— 5 56.— 168.—
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International Tariffs continued
Telex call charges Telephone call charges
Country ;\06)2;5&3 Charge per Min charge | Automatc | Operated connected service
or 0. minute 3 mins service -
5 S one Cbarge per Min charge
minute 3 mins
S S

Egypt 54.— 4 41.— 123.—
Gabon 72.— 5 56.— 168.—
Indonesia 72.00 5 56.00 168.00
lran 54.00 4 41.00 123.00
lraq 54.00 4 41.00 123.00
Israel 40.00 4 41.00 123.00
Japan 72.00 5 56.00 168.00
Korea Republic of TRl 5 58 168.—
Kuwait 54 00 4 41.00 123.00
?‘t‘banon 40.00 4 41.00 123.00
Libya 7.65 3 15.— 45 —
Morocco 7.65 3 15.— 15 —
New Zealand 72.— 3 56.— 1o8. —
Nigena 72.00 5 50.00 168.00
Philippines 72— 5 56.— 168.—
Saudi Arab:a 54.00 4 41.00 123.00
South Atnca 72.00 5 56.00 168 00
Syria 40. — 4 41. — 123 . —
LUnited Arab Emurates 54.00 4 41.00 123.00
USA 40.00 4 41.00 123 .00
Venezuela 72.00 5 56 00 168.00

Charge per minute S

(Automatic services)

Zone 1 9.00

Zone 2 11.50

Zone 3 14.00

Zone 4 40.50

Zone 5 55.50
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International Leased Circuit Tariffs

The tariffs below represent only amounts payable to the Austrian
Administration.

Short term rentals are possible for both national and international

private leased circuits. The tariffs for temporary leases of international

circuits are calculated on the basis of CCITT Recommendation D1 and are

as follows:
1st & 2nd day 1710 of normal monthly rental
For each of the next B8 days 1/20 of normal monthly rental

Thereafter 1/25 of normal monthly rental
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- Spesch band Spchband  Speschband  20bads 100 bauds 50 bauds
Additional rental

Selgum 38.304.00 28 728.00 142500 15.321 60 11 401.20 0 576.00
Bkearia 37.346.40 28,009.80 1.425.00 14.938.00 11.204.00 9.3%.60
Copnis 54.583.20 40.937.40 1.425.00 21833.30 16.375.00 13.645 80
. 28.728.00 21546.00 1,425.00 11.491.20 861840 7.182.00
Denmark 40.219.20 30,164.40 1,425.00 16.087.70 12.065.80 10,054.80
Fnland 48,358 80 36.260.10 1.425.00 19.343 60 14,507.70 12,080.70
ot 38.304.00 28.728.00 1,425.00 15.321.60 11,491 20 9,576.00
German Democratic Republic 3112200 23.341.50 1.425.00 12,448.80 9.336.60 7.780.50
German Federal Republic 32.558.40 24.418.80 1,425.00 13,023 40 9,767.60 813060
G 45.007.2 33,755.40 1425.00 18.002.90 13.502.20 11,251.80
Hungary 27.770.40 20,827.80 142500 11.108.20 8,331.20 6.942.60
il 3351600 25,137.00 1.425.00 13.406.40 10,054.80 8.370.00
R 37,346.40 28.009.80 1.425.00 14,938.60 11.204.00 9,336.60
Netherlands 38782.80 2908710 1.425.00 15.513.20 11.634.90 9,695.70
—— 45.964.80 31.473.60 1.425.00 18,386.00 13.789.50 11.491.20
Poland 32.079.60 24.059.70 1.425.00 12,831 90 9,623 90 8.019.90
Rurmanua 32.079.60 24,059.70 1425.00 12,831 90 062390 8019.90
Spati 45.007.20 33,755.40 1.425.00 18,002.90 13,502.20 11,251.80
Sweden 40.698.00 30,523.50 1,425.00 16.270.20 12.209.40 10,174.50
Switzeriand 36,388.80 2729160 1.425.00 14.555.60 10.916.70 909720
Turkey 51.710.40 38.762.80 1.425.00 20,684.20 15.513.20 12.927.60
Uruted Kingdom 44.049.60 33.037.20 1,425.00 17.619.90 13,214.90 11,012.40
USSR 36.388.80 27,291.60 1,425.00 14.555.60 10.916.70 909720
Yugoslavia 30,643.20 22.982.40 1425.00 12.257.30 919300 7.060.80
USA and Canada 91,200.00 - 1,425.00 36.480.00 27,360.00 2280000

75 baud: 25 080.00
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International Tariffs

Tariffs for Data Services Provided by Radio Austria

Country
FRG Switzerland Italy North-America
(DATEX-P) (Radio Swiss- (ESA, (USA,Canada)
& via it to DATASTAR) | Frascati)
France & UK

Charges in AS

Traffic charges
for every
started minute 1.80 1.80 3.00 6.00
through telex )
PSTN*, data
network

Traffic charges
for every

started minute 1.20 1.20 | 1.50 3.00
through dedi- :
cated line to
Radio Austria

Volume charge
for every
started kilo- 0.05 2.00 4.00 8.00
character of
input or
output
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7. CONTACT POINTS

7.1 Fernmeldetechnisches Zentralamt {(FFZA)

FZA, the Telecommunications Engineering Centre, is the contact
point for Permission to Attach Equipment, for Domestic and International

Service information and can be contacted at:

Fernmeldetechnisches Zentralamt
Arsenal
1030 Wien

Telephone: 78 15 11 Extensions 280, 281, 284, 286
Telex: 133722

Both German and English languages are accepted for telexes and written

communication.

7.2 Regional Directorates

For national service information for Vienna, Lower Austria, and Bur-

genland:

Post- und Telegraphendirektion fuer Wien,
Niederoesterreich und Burgenland
Baeckerstrasse 1

1010 WIEN

Telephone: 52 68 11
Telex: 112352

For Upper Austria and Salzburg:
Post- und Telegrahendirektion fuer Oberoesterreich
und Salzburg
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Huemerstrasse 4
4020 LINZ

Telephone: 721
Telex: 21105

For Tirol and Vorarlberg:
Post- und Telegrahendirektion fuer Tirol
und Vorarlberg
Maximilianstrasse 2
8020 INNSBRUCK

Telephone: 26761
Telex: 53599

For the Steiermark:
Post- und Telegraphendirektion fuer Steiermark
Neutorgasse 46
8020 GRAZ

Telephone: 91 22 33
Telex: 31530

For Carinthia:
Post- und Telegraphendirektion fuer Kaernten

Sterneckstrasse 19
9020 KLAGENFURT

Telephone: 7951
Telex: 42338
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8. THE AUSTRIAN DATA LAW

The first data protection law in Europe was introduced in 1969 in
Hessen (FRG). In 1972 it was Sweden which followed this step. Later data
laws were issued in France, Denmark, Laxenburg, Norway, the FRG. In the
USA, Canada and new Zeeland there are data protection laws in force for
certain application areas. From the socialist countries it was Hungary
which first released a special data protection and security regulation in
1981. In international forums guidelines were issued by the OECD and the
Council of Europe on the protection of privacy of computer readable
information. There is a strong tendency to harmonize internationally the
different data laws and regulations; this with special emphasis to the
understanding of transborder data flow issues and the solutions of some

of the problems involved.

Austria, a country with an open economy and open information flow,
has issued its data protection law (Datenschutzgesetz or DSG for short)
[8, 10] in 1978, and a novellation thereof is expected by 1984. The main
emphasis of the data law lies on the protection of personal data, which
includes in Austria also protection of data of so-called legal persons, such

as of a company, a village, a country, etc.

Special emphasis is given to the transborder data flow of data, which
according to the law has to be registered by the so-called Datenschutzre-
gister, a registration instance belonging to the Central Statistical Bureau
of Austria. Applications to such registration has to be submitted on spe-
cial application form and for the registration entry charges have to be

paid.
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For the export of computer readable information including personal
data with the intention of processing abroad according to §32 -§ 34 of
DSG a permission from the Data Protection Commission (Daten-
schutzkomission) of the government (Vienna !, Ballhauspl. ) is needed.
In the application for such permission the nature of the data to be
exported has to be described, the aim of the export and the recipients of
the data and it has to be explained how it is assured that the interests of

the data subjects will be protected abroad.

The importing of computer data is free and is not subject of the data

protection law.

The Federal Government and the so-called Data Protection Council of
the National Assembly have to report to the National Assembly every two
years on the issue of data protection. More on the Austrian DSG can be

found in [12].

9. SUMMARY

Austrian data communication services are developing rapidly with a
proliferation of different services being offered by the Austrian PTT and
Radio Austria. According to the general policy of the administration in all
seven layers of the ISO model for Open System Interconnection, different
types of data services are provided by the PTT: the usual data services on
the physical level, circuit and packet switching services up to layer 3, and

finally teletex and videotex services up to the higher layers.
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At the time of writing, the development phase of these new services
were just completed, and it is hoped that they will provide sufficient
infrastructure for future data communication both domestically and
internationally. It is also expected that Austria will be able to success-

fully fulfill its special role in data communication between East and West.
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ANNEX 1: LIST OF APPROVED MODEMS IN AUSTRIA

Coding of the So-called PTT-'Ordnungsnummer’

HHH

S55

LLL

'PTV-ORDNUNGSNUMMER' (9-POSITION)

100

MAIN GROUP : DATA TRANSMISSION EQUIPMENT

SSS

CHARACTER GROUP

1. POSITION: TRANSMISSON OVER

Public switched telephone network (PSTN)
Leased telephone lines

PSTN + leased lines

Radio link

Telex network

Leased telegraph network

Telex network + leased telegraph network
Special network

Others

2. POSITION: CONNECTION

1. Two wired

2. Four wired

3. Two or four wired (switchable)
4, Acoustic

3. POSITION: DATA TRANSMISSION SPEED

1. <= 50BD
2. <= 75BD
<= 100 BD
<= 300 BD
<= 1200 BD
<= 2400 BD
<= 4800 BD
<= 9600 BD
> 9600 BD

ol Rl L ol

OO DY@

LLL

SEQUENTIAL NUMBERING IN THE MAIN GROUP
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LIST OF APROVED MODEMS BY THE AUSTRIAN PTT
As of 1982/11/1R2
Code- ; ,
- Ordnungsnummer’ Type
SAT / SCHRACK
0101 100 227 044 Codex 4800
0102 100 228 044 Codex 7200
0103 100 228 045 Codex 9600
0104 100 227 112 Codex LSI 48 I
0105 100 228 113 Codex LSI 96/VR9
0106 100 228 114 Codex LSI 96/FP
0107 100 238 130 Codex SAT 8200
0108 100 228 128 Codex LSI 48FP
0109 100 115 140 Codex 5540, Codex 5544
0110 100 336 144 Codex 5510, Codex 5513
0111 100238 150 19KR2BJT
0112 100 225 151 5440
0113 100 336 153 M X 2400
0114 100 227 162 Modem CS 48 FP
0115 100 228 163 Modem Codex CS 96 FP
IBM-AUSTRIA
0303 100 114 034 IBM 3976/2
0304 100 335 010 IBM 3976/3
0305 100 336 035 IBM 3977/1
0306 100 336 035 IBM 3977/2
0307 100 226 018 1IBM 3978/2
0308 100 235 051 IBM MINI 12
0309 100 227 048 IBM 3878/14
0310 100 226 055 IBM 3872
0311 100 228 056 IBM 3875
0312 100 227 072 IBM 3874
0313 100 215 082 IBM MINI 6x8
0315 100 228 091 IBM 5979/L11 or L12
0318 100 811 004 IBM 3945
0317 100 227 142 IBM 3864 MOD.I
0318 100 226 141 IBM 3863 MOD.I
0319 100 228 143 IBM 3865 MOD.I and MOD.II
0320 100 116 146 IBM 3863 MOD.II
TEKADE, NUERNBERG
0401 100 227 092 DTE 310
0402 100 228 093 DTE 320
0403 100 228 094 DTE 330
ITT-Austria Datensysteme Ges.M.B.H:
*0501 100 314 005 GH 1101-H
*0502 100 335 003 GH 2002



*0503 100 335 025
*0504 100 336 029
*0505 100 334 059
05086 100 335 058
0507 100 336 057
*0508 100 228 080
0509 100 238 079
0510 100 237 099
0511 100 315 106
0512 100238 111
0513 100 237 121
0514 100 228 120
0515 100 335 124
0516 100 336 123
0517 100 227 119
0518 100 238 137
0519 S100 115 002
0520 100 228 159
*0601 100 236 012
0802 100 237 011
0603 100 228 041
0604 100 315 052
0805 100 236 053
*0606 100 227 054
08607 100 236 014
0808 E100 224 003
08609 100 335 067
0610 100 227 066
*0611 100 238 084
0812 100 237 0986
0813 100 215 102
*0614 100 237 098
0615 100 113 100
0616 100 228 101
0817 100 237 103
0818 100 336 104
0619 100 238 105
08620 100 114 110
0621 100 238 115
0622 100 228 118
0823 100 111 127
0624 100 314 132
0625 100 111 138
0826 100 111 182
0627 100 114 161
0628 100 215 154
0701 100 235 015
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GH 200R-H/J/N/K/L/Q
GH 2003-R

GH 1151 AC

GH 2082 A/B/C/F/G/K
GH 2054 A/B/C/F/G/K
GH 2005

DCB 9800

4800-1

GH 1161

DCB 19200 H

GH 2058

GH 2082

GH 2084

GH 2084

GH 2068

DCB 19200 MKR

VT 1200 Bildschirmtextmodem {Videotex modem)

Modem GH 2089

Datentechnik

4400/24 PB

4400/48

5500/96

300

24 L3I

COM-LINK 11

2200

Modem 300 - Four wire
ARE MD86-12

4500/48

COM-LINK II with SCRAMBLER
R7 L1

DM 600 D

4700/48

PDM 20/40-A

96 MULTI-Mode

MPS 48

28 L3I =
COM-LINK II with SCRAMBIfR. VERS.A
ARE MD 3

COM-LINK IV

MPS 9629

7ZPDM 10

MPS 3021

V20 ZPDM 20/40

MODEM TV 19

MD 300

ZUE 300 (600)

NIXDORF, WIEN
508



0702 100 335 030
0703 100 237 039
0801 100 334 008
0802 100 234 031
*0901 100 335 037
*0902 100 336 043
0903 100 235 049
*0004 100 314 085
*0905 100 237 070
0906 100 335 075
0907 100 336 089
0908 100 227 117
0909 100228 116
0910 100 314 185
0911 100 238 129
0912 100 335 131
0913 100 238 136
0914 100 336 135
0915 S100 115 001
0916 100 314 024
0917 100 314 016
0918 100 R3¢ 1387
1001 100 111 026
1002 100 111 027
1003 100 111 028
1004 100 334 019
1005 100 335 032
*1006 100 336 042
1007 100 235 050
1008 100 335 087
1009 100 227 090
1010 100 238 107
1011 100 314 109
1012 100 228 126
1101 E100 114 001
#1202 100 314 020
*1203 100 335 036
*1204 100 335 036
1301 100 226 013
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AUSTRO-OLIVETTI

TD 2330
MD 200-M6

PHILIPS-AUSTRIA

B8 TR 652

8 TR 883

DTE 201

SEMATRANS 202
SEMATRANS 1001
SEMATRANS 1203
SEMATRANS 2403
SEMATRANS 4804
SEMATRANS 90863
SEMATRANS LSI 311/312
SEMATRANS L3I 1012
SEMATRANS LSI 1212
SEMATRANS LSI 1011
SEMATRANS 2405

D-BT0Z BILDSCHIRMTEXTMODEM (Videotex Modem)

D200 E
D200D
SEMATRANS LSI 1021

SIEMANSDATA

8340
8341

8342

200-200 {B335)

8331

8332

GDN 4800

8336 (600/1200)

8333 (4800 A)

N 10 (8353)

8330 (3004A)

9600 TRANSDATA 8334

HONEYWELL BULL AG.
TRADAN 1100

THOMSON CSF, WIEN

TRC 598 B
TRC 585 B
TRC 586 B

ING. MAYERHOFER, WIEN
DATA PUMP 680 ADMD 0041



1401 100 235 089
1402 100 235 076
1403 100 235 077
1601 100 111 134
1508 100 111 133
2401 100 238 147
2402 100 238 148
2601 100 111 139
2602 100 114 149
4001 100 238 155
4002 100 238 156
4003 100 228 158
4004 100 336 160
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NCR, WIEN

C 762 100
M 51-4-STD
C 698 500

CARDIAC-EKG COMPUTER SYSTEM

EKD 4000 T, (AUSSENSTELLE)
MUSE EKG, (ZENTRALSTELLE)

GLOBOTRONIK

IDS 6000 H
IDS 6000 L

ICA ING. FEGERL, WIEN

ICAM 40P
BUILT IN MODEM ICAM 300

GEBRUEDER SCHOELLER

BASE BAND MODEM SERIES 100
BASE BAND MODEM SERIES 300
PARADYNE T 96

PARADYNE MODEM LSI 24B/V28

* Not for new connection.
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ANNEX 2: PTT LEASED DATA COMMUNICATION EQUIPMENT

As of 1982/09/01

Code-

'"ORDNUNGSSNUMMER'
Number

9901
9902
9903
9904
9905
9906
9987
9988
9989

Type

Equipment of PTT

DFG-300
DAG-300V
DAG-300X
ED1-EDB
ZM1-ZMB

SES (B)

DAG-1V with ADA
DAG-1V

DAG-1X
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ANNEX 3:LIST AND CODING OF THE SO-CALLED PTT 'ORDNUNGSNUMMER’
FOR THE DATEX NETWORK

HHH

SS3

LLL

'PTV-ORDNUNGSNUMMER' {9 POSITIONS)

104

MAIN GROUP: DATA TERMINATION EQUIPMENT (DTE)

SSS

CHARACTER GROUP

1. POSITION: DATA TRANSMISSION OVER

Telex network

Leased telegraph lines

Telex network or leased telegram lines

Data network circuit switched {WDN-L)

Direct data network circuit switched (DDN-L)
(WDN-L) or (DDN-L)

Switched data network packet switched {WDN-P)
Direct data network packet switched {DDN-P)
(WDN-P) or (DDN-P)

Others

2. POSITION: TYPE OF INTERFACE BETWEEN DCE AND DTE

Two or four wired with ADOS 8

2. Multiwired Asymmetrical (V.28) with
R5-pole connection {ISO 2210)

3. Multiwired Asymmetrical (V.10) with
15-pole connection (ISO 4903)

4. Multiwired symmetrical {V.11) with
15-pole connection (ISO 4903)

5. Integrated data transmission technique

0. Others

3. POSITION: DATA TRA. SPEED: ALPHABET:
SYN-/ASYNCHRONOUS

50 BIT/S; ITA Nr. 2; Asynchronous
<= 100 BIT/S; ITA Nr. 2; Asynchronous
<= 100 BIT/S; Other alphabet; Asynchronous
300 BIT/S; ITA Nr. 5; Asynchronous
2400 BIT/S,; Synchronous
4800 BIT/S; Synchronous
9800 BIT/S; Synchronous
4B000 BIT/S; Synchronous
> 48000 BIT/S; Synchronous
Others

©0 0N, O

—

© 00 B Ohiehs €000 4

LLL

SEQUENTIAL NUMBERING OF THE MAIN GROUP
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DTE CODE TABLE FOR DATEX DTES.

As of 198R2/11/1R2

Codee 'ORDNUNGSNUMMER' Type
number
IBM-Austria
03301 104 224 008 IBM 3101
03302 104 224 009 IBM 3705
03303 104 224 010 SYSTEM/7
DATENTECHNIK
06301 104 224 023 HASSLER SP 300
SIEMENSDATA
10301 104 224 013 IVR/CVR
10302 104224 015 TD 967 X
10303 104 224 014 TD 966 X
10304 104 224 012 TD 968 X
10305 104 224 017 3974 X
103086 104 224 024 TD 9770
THOMSON CSF, WIEN
12301 104 3 + 011 TVT 8060
SIEMENS-AUSTRIA
16301 PT80
GENERAL ELECTRIC
31301 104 224 008 TN 200 KSR
31302 104 224 007 MCIII
1.P. SHARP
35301 104 224 020 ALPHA/LSI
TU-WIEN
39301 E104 224 002 TR 100-S.NR. 55191
39302 E104 224 003 TR 100-S.NR. 37014
GEBRUEDER SCHOELLER
40301 104 224 021 B318 ASR
PHILIPSDATA
41301 104 224 018 P2000
41302 104 224 019 P5002
VOEST
42301 104 224 026 LA 36
42302 104 224 027 VAX 11/78B0



43301 104 224 025
44301 104 224 018
45301 104 224 02
58301 104 524 028
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ITASA
KFKI-TPA /70

SPERRY-UNIVAC
UTS10/T3510

BUERO-MATIC
ALPHATRONIC

RM-ELEKTRONIC
RME-TC
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DATA COMMUNICATION IN BULGARIA —
THE TELECOMMUNICATION INFRASTRUCTURE AND
RELEVANT ADMINISTRATIVE PROCEDURES

K. Arabadjian, P. Brakalova, [. Sebestyén,
E. Tasheva and T. Todorou

0. INTRODUCTION

In a small country with an open economy such as Bulgaria the poten-
tial role of transborder data flows is enormous. In what follows the
present and future data communication infrastructure of Bulgaria will be
described and the relevant administrative procedures outlined. Special
emphasis will be given to the present transborder data flow applications
of the country, which are characterized, in addition to the "classical” flow
of data for civil aviation, information, news agencies' data, and meteoro-
logical data networks, by an emerging data base production and service

industry.
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1. STATE OF THE TELE AND DATA COMMUNICATION NETWORK
IN BULGARIA

1.1 The Telephone and Telegraph Network
At present the backbone of Bulgaria's data communication infras-

tructure is its telephone network. According to [1] in 1978 in Bulgaria
there were 1,032,000 telephones in use, or in other terms the number of
telephones per 100 inhabitants was 11.6; higher than in Hungary, Yugosla-
via, or Turkey, but lower than in Czechoslovakia or Austria. The develop-
ment of the telephone network has been especially rapid since World War
II, and in particular during the last couple of years. Between 1970 and
1978 for example, the number of telephones more than déubled (from
473,000 to 1,032,000). The yearly development rate between 1977 and

at
1978 was B.4%, a relatively high figure'international standards.

By the end of 1982, "here was still no public data communication net-
work in service in Bulgaria. As will be described in what follows, however,
in 1984-1985 the introduction of the public packet switching data com-

munication network —called BULPAC —is planned.

The present data communication users of the country use primarily
switched or leased telephone lines. The characteristics of the lines are
maintained according to the recommendations of CCITT. In Bulgaria, the
Ministry of Telecommunications and the PTT guarantee — according to

CCITT recommendations —the following speeds for data transmission:

— for data transmission on leased telephone lines up to 9600

bit/sec transmission speed;
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— for data transmission on public switched telephone lines speeds

up to 1200 bit/sec;

— for data transmission on leased and switched telegraph lines up

to 50 bauds speed.

1.2 Basic Principles for Building up the National Data Communication
Network BULPAC [3]

The Ministry of Telecommunications has been working on the project
of a National Data Communication Network since 1975 Till the finaliza-
tion and ratification of the relevant CCITT recommendations, the Ministry
directed its main efforts towards extension of the existing telephone net-

work so that it was able to carry low and medium speed data traffic.

First, new normatives and methodology documents were prepared.
Then modems, channel measuring devices and other basic equipment for
data communications were developed and implemented. In addition, sys-
tematic and complex measurements of the whole telecommunication net-
work were carried out. As a result —as mentioned above —at present the
telephone network ensures data transmission up to a speed of 9600 bits

per second.

According to the new conception for the future Bulgarian public data
communication network BULPAC, it is to be implemented according to
the ISO model for open system architecture. Tt will be built up containing
several levels, the first three forming the so-called transmission subnet-

work, which will entirely correspond to the CCITT X.25 interface, namely:



- 146 - Chapter 3

— level 1: electrical and physical interface according to recom-
mendation X.20 bis and X.21 bis (in a longer-term aspect accord-

ing to X.20 and X.21);
— level 2: X.25 LAP-B and X.75 of CCITT;

—  level 3: X.25/3 and X.75 of CCITT.

At the fourth, the so-called "transport” level of the network, the protocol

must comply with the emerging international standards in this field.

1.2.1 Basic Requirements and Design of the Data Communication
Network BULPAC

The BULPAC data communication network will be a public network
accessible to both computer hosts and terminals, the latter operating in
either synchronous or asynchronous mode. The switching nodes of the
network have to support host and terminal access according to the CCITT
"packet"” protocol version issued in 1980 as well as user access according
to the 3rd to Bth user classes of service (Recommendation X.1 of the
CCITT) and operating in accordance with Recommendations X.3, X.28, and

X.29 of the CCITT.

For international connections, a separate switching host, likely in
Sofia, will provide for the interaction with other national packet switching
networks according to Recommendations X.75, X.121, X.180, X.87, X.96,

X.110, and X.150 of the CCITT.

Each of the seven switching node of BULPAC will be connected to
three other nodes of the network in order to provide alternative routing

(Figure 1). The system of packet routing will be adaptive, taking into



- 147 - Chapter 3

account the criteria of shortest physical route, traffic load of the switch-
ing node to which the packets are being routed while setting up a given

virtual connection, and length of the outgoing queues at this ncde.

7 :

O Diagnostic, Control, Statistic and Changing Module (DCSCM)
V////] Diagnostic, Control, Statistic and Charging Centre (DCSCC)

N Network Node

Figure 1. Functional structure of the diagnostic, control, statistic, and
charging system of BULPAC network.

The ncoming subscriber’s line capacity will be from 24 to 70 sub-
scriber lines per node. The subscriber lines of the node will enable infor-

mation interchange between users and network at the maximum user
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speed of 9600 bits per second. If however baseband modems are to be
used over physical lines up to a distance shorter than 35 km, even higher
speeds are possible. The information interchange of 64000 bits per
second between the network nodes will be carried out over wide-band
telephone channels structured in so-called carrier primary groups of 80-

108 kHz.

Each switching node will in addition perform the functions of a
packet assembly/disassembly (PAD). The PAD module has to comply with
Rec.X.28 and X.29; and its operational characteristics with the Rec.X.3 of

the CCITT.

Each switching node will have a local module for control, diagnostics,
statistics, and charging. This module, however, has to be part of the
overall system of control, diagnostics, statistics, and changing, which
must perform: diagnostics and statistics of its own node's traffic flows, as
well as of those of the neighboring nodes; control and routing of
incoming/outgoing user information flows; statistics of its users’ requests
for both established and unsuccessful connections; identification of both
calling and called party; identification of the accessibility to the data
communication network for a given user; permission for a given user to
use optional facilities; billing of all established virtual connections; regu-
lar connection with the so-called Diagnostics, Control, Statistics, and
Charging Center (DCSCC) for information interchange. The functions of
the network have to comprise the logical levels 1 to 4 of the ISO model of

open network architecture.
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The DCSCC is to be connected to the other switching nodes of the

network as a packet type remote host computer by means of dedicated

permanent virtual channels (duplex operating atspeed of 9600 bits per

second). Functionally it must provide for:

1.2.2

the control and routing of network information flows on the
basis of data received from the different nodal modules of con-

trol, diagnostics, and charging;

the centralized supervision and statistics of all the netwerk
parameters and grade of service, based on both data received

from the nodal modules and its own;

regular (once in every 30 seconds) supervision through the nor-

mal operation of all nodal modules of control,

the function of a network databank containing data for: number
of users registered as network subscribers; facilities offered to
each of them; number and composition of closed user groups;
number and duration of faults in the network; network traffica-

bility and traffic statistics, etc.

Network Facilities

The BULPAC data communication network will provide for the follow-

ing services according to Recommendation X.2 of the CCITT:

switched virtual connection (VC);
permanent virtual channel (PVC);

closed user group;
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— closed user group with incoming access;

— closed user group with ocutgoing access;

— possibility for a user to take part in up to three different closed
user groups;

—  both calling and called party identification;

— reverse charging;

— priority in servicing the users at three levels;

— circular transfer;

— possibility of operation with a length of the packet information

field of 16-32-64 octets;

— possibility of requesting the network for a different window

length at level 2 and level 3;

— possibility of choosing the class of efficiency for a given virtual

connection.

With regard to the implementation of BULPAC, it is planned to put
the network in operation by 1985-1986 [3].

2. THE RELEVANT ADMINISTRATIVE PROCEDURES AND TARIFFS
FOR DATA COMMUNICATION

As mentioned earlier, the Ministry of Telecommunications laid down
a number of so-called normative documents relating to data communica-

tion on subjects such as:

(2) the order of requesting and issuing licenses to Bulgarian and
foreign data communication equipment manufacturers for

delivery and connection of data transmission and teleprocessing
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equipment to the Bulgarian telecommunication network;

(b) techniques for carrying out basic, operational, and diagnostic
measurements of telegraph and telephone circuits for data
transmission and modems operating at speeds up to 9600

bit/sec;

(c¢) the order of how to connect new subscribers to the telecommun-

ication network;

(d) tariffs for connection rights and utilization of data transmission

communication circuits.

2.1 Normative Rules on Request for Permission for Connection of
Subscriber Equipment to the Bulgarian Communication Network
for Data Transmission

When a given piece of equipment has to be connected to a communi-
cation circuit for digital information transmission, the subscriber has to
apply to the Data Transmission Laboratory of the Bulgarian Ministry of
Telecommunications (Address: Sofia 1000, 6, Gourko str., Bulgaria). The
order for submission of the application and the granting of permission for
the subscriber is regulated by the decument: "Rules and Normatives for
Connection of Data Transmission Fquipment to the Domestic Telecom-
munication Network,"” which was ratified as a second normative document
by the Ministry of Telecommunications in 1973 and published {in Bul-

garian) in the State Newspaper No. 31 from 17 April 1973.

According to the regulations, to get permission for connection of a
given device (computer, subscriber station, terminal concentrator,

modem or other equipment) the manufacturer or the user of the device is
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obliged to submit to the Data Transmission Laboratory at the Ministry of
Telecommunications twoe pieces of the equipment accompanied by a com-
plete set of technical documentation. The Laboratory checks, according
to the approved techniques, whether the technical parameters are in line
with the appropriate CCITT recommendations. If the test results are posi-
tive, the Laboratory issues permission to connect the type of equipment
to the domestic telecommunication network for an unrestricted time
period. The detailed description of the technical requirements for data
transmission equipment and devices are contained in a document ratified
in 1972, entitled "Uniform Requirements for Data Transmission FEquip-
ment” issued by the Ministry of Telecommunication. This document is
based on the appropriate CCITT recommendations for data transmission
and is periodically updated and supplemented according to changes or

new CCITT recommenda. ons.

2.2 Testing Techniques of Data Transmission Equipment and Circuits

In 1974 the Scientific /nstitute for Research in Telecommunications
in Sofia, Bulgaria developed a variety of relevant methodic normative

documents:

— "Techniques for telegraph and telephone (permanent and

switched) circuit measurement for data transmission",;

— "Techniques for measurement of signal conversion equipment,

operating at 9600 bit/sec speed”,;

— "Techniques for measurement of data transmission equipment".
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These documents have been approved by the Ministry of Telecom-
munications as obligatory methodic guidelines, according to which opera-
tional measurements of the communication circuits and the "Type" and

“Check"” measurements of the user devices are to be made.

Regarding the results of the checked characteristics in the above
document, the CCITT recommendations were fully taken into account. In
determining the ways to connect the measuring sets to the HF multiplex
equipment of the telephone lines {and their adjustment), the specific
characteristics of the Bulgarian multiplexing systems were considered.
Other specific peculiarities of the structure and equipment of the Bul-
garian communication telephone network are also considered, these have
to be taken into account when performing the measurements, but they do

not effect the qualitative parameters of the objects measured.

According to these guidelines, a 3-year measurement of the domestic
communication network was performed in order to check its ability for
digital data transmission at different speeds. The following parameters
were checked: reliability of transmission, telegraph distortion factor,
pulse noise level, residual attenuation of the circuit, amplitude-frequency
characteristics and characteristics of signal propagation group time, sta-
bility of the carrier frequency on the data transmission circuit, and the
impact of the kind of the physical telephone route (cable, radio-relay and
telephone) and the kind of HF multiplex system on the enumerated
parameters. As a result of the tests, several measures have been adopted
for improving the transmission quality in some sections of the Bulgarian

telecommunication network.
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2.3 Permission and Tariffs of Connection and Utilization of the
Telegraph and Telephone Circuits [or Data Transmission

The appropriate normative documents developed and applied by the
Bulgarian Ministry of Telecommunications were ratified by the Council of
Ministers (20 May 1972) and the Committee for Economic Coordination.
These documents have been supplemented and corrected by an order of
the Ministry of Telecommunications — Central Board on Prices, dated 26

June 1979.

According to these documents, the tariffs included in any data
transmission equipment (computers, multiplexers, modems, terminals
subscriber stations, terminal concentrators, etc.) are determined by the

sum of several components. These components are given below:

1. Services for supply of technical devices for connection, installa-

tion, and contr I

These rates have to be considered during the phase of service

initiation; they do not significantly influence the network

charges in everyday operation.

a) Item /I.64* for the investigation of the technical possibili-
ties to install new data transmission equipment (DTE) 14.00

lv. is to be paid.

b) Item //.65: for installation of a permanent (or temporary)

DTE, the subscriber must pay:

* The numbering of each tariff component here corresponds to the numbering of the norma-
tive documents: "Data transmission network: Tariffs.”
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— 20.00 leva for an installation within 40 m from a PARBX

or the communication station;

— 5.00 leva for every additional 0 m {or part of 10 m)

above 40 m;

— 6.00 leva when a telephone circuit is available for the

DTE.

Item I/.66: 45.00 leva have to be paid for measurement of
data transmission equipment or correction modules which
the data transmission subscriber wants to connect to the
transmission network with the purpose of getting permis-

sion for upgrading of that connection.

Monthly subscription rates for the use of the data transmission

network:

a)

b)

Item J].67 subscription rate for the use of the communica-

tion line, depending on its speed {see Table 1)

Item [].68: Telex network subscribers who operate equip-
ment provided by the Ministry of Telecommunications for
increase of transmission reliability pay additionally every

month —30.00 leva

Item [].69: For periodical utilization of the data transmis-

sion circuit the subscriber pays:

— for utilization up to 10 days —40% of the corresponding

monthly charges;
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Table 1. Subscription rate for the use of the communication line.

Operation speed of data transmission Monthly charges
equipment in bit/sec ‘ in leva
up to 50 40.00
up to 100 60.00
up to 200 120.00
up to 300 140.00
up to 600/1200 200.00
up to 2400 400.00
up to 4800 750.00
up to 7200 1,600.00
up to 48000 7,000.00
— for utilization within 11-20 days — 70% of the

d)

f)

corresponding monthly tariff; and

— for utilization of more than 20 days monthly —the total

mont’ ly charge.

Item I[.70: A monthly charge of 0.80 leva is envisaged for
each 100 (or part of 100 m) for data transmission circuits
beyond the "boundaries” of a given place, in order to imple-
ment the so-called operational diagnostics and to guaran-
tee that the quality of data transmission be not worse than
that recommended by the CCITT.

Item [I.71: No additional charge is required for utilization
of switched telephone communication circuits for data
transmission

Item 7. 72. The minimal monthly tax for the right of data

transmission on the switched or permanent communication

network should not be less than 120.00 leva.
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Item II.74: 1f a few more subscribers are connected to a
leased circuit, the first subscriber (leasing the circuit) pays

the total tariff and all the rest 1712 of the total tariff.

Rates for data transmission (see Table 2) [4].

Table 2. Rates for data transmission.

Zone
(according

to Item I.71)

Line Switched Lines |Leased Lines |Price reduction for
length

temporary use

(Item 11.71) (Item 11.73)

km leva/min leva/month 7
Time of operaticn 10 20 30
S 7-21 h | 22-6 h Telephone|Telex days | days days
L. 0- 60| 0.20 0.15 1,300 | 325
II. B80-160| 0.40 0.30 1,730 | 430| 60 30 0
III. above 160 0.50 0.40 2,160 | 540

4. Other charges

a)

b)

Item [].75. The subscriber will not pay the respective tariff
sums during the period when he has handed over the line to
the PTT for trouble shooting; provided the trouble lasts
more than a day.

In this case the monthly subscriber

charge is reduced by 1/30 for each day.

Item [[.77. For making test measurements of a piece of
equipment (or device) for data transmission under labora-
tory conditions, and in agreement with the requirements of
so-called state standards or specialized norms, the sub-

scriber must pay 150.00 leva.
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¢) [Item JI.79: 1f the subscriber leases a modem owned by the
Ministry of Telecommunications, for each day of the

modem utilization the subscriber will pay:

— 3.00lv for modem at 20071200 bit/sec speed
— 5.00lv for modem at 2400 bit/sec speed
— 6.001v for modem at 4800 bit/sec speed
— B8.00 lv for modem at 7200 bit/sec speed
— 12.00lv for modem at 98600 bit/sec speed

— 25.001lv for modem at  4B000 bit/sec speed

Payment for temporary usage is not allowed.

There are also some other items of lesser importance included in the tar-

iff document, but these are not listed here.

2.4 Administrative Organization of Operation of the Data
Transmission Network

To serve subcribers and equipment for data transmission, the Minis-
try of Telecommunications introduced two types of Data Transmission

Services (DTS); the so-called central DTS and the regional DTS.

The data communication system will be operated by the Central Data
Transmission Laboratory in Sofia and by the Regional Groups for opera-
tional servicing of the data transmission circuits. Such regional groups
have been formed since 1974 in each of the 27 regional communication
administrations. They are obliged to make everyday and periodical to
ensure the data transmission circuits are in good condition, and also to

provide free circuits when new subscriber DTEs have to be connected to
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the network.

The competence of the Data Transmission Laboratory (towards 1984
it will move to the central DTS) includes: processing of applications for
“"type" or check tests of the equipment and communication circuits;
development of new DTEs; building up of international routes for data
transmission; permanent and periodical servicing of the communication
circuits offered to the subscribers for data transmission (Communication
circuit plus data transmission equipment on the part of the communica-
tion station). DTEs however are served by their manufacturers, only the
communication part of DTEs being examined in the PTT Laboratory tests.

3. TRANSBORDER DATA FLOW APPLICATIONS —PUBLIC DATA BASES
IN BULGARIA

There are a number of transborder data flow applications in daily use
in Bulgaria, such as the dedicated computer network SITA to carry civil
aviation information, the GTS network of the WMO to carry meteorological
information, or the dedicated data network of the world leading news
agencies. All these applications are discussed in other papers at length,
e.g.. in [5, 8, 7, and B]; therefore, in what follows only the service and use
of public databases in Bulgaria will be described in a more detailed way
(9]

The central technical information and documentation body in Bul-
garia, the Bulgarian National System for Scienlific and Technical Informa-
tion (NSSTI), was established during the 1960s. It was formed on three
levels: with a central body — The Central Institute for Scientific and
Technical Information (CISTI), in Sofia — on the first level; information

branch offices on the second level; and local information groups or offices
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at the institutes, plants, agricultural and industrial complexes, etc. on
the third. Until 1978, only traditional methods of information activities
were used in the NSSTI and also CISTI. During 174-1976, a so-called
National Computer Center was established within CISTI by the integrated
efforts of the Bulgarian government —in particular CIST] —and UNESCO.
Its basic goals were to satisfy, to the possible greatest extent, the users’
requirements for scientific and technical information, to provide the
necessary information for the advancement of science and technology in
Bulgaria, to establish new ways and methods of providing and getting

valuable and flexible information services.

It is well known that computerized information systems — basically
databanks — are characterized by a great variety of their subject cover-
age, record structure, availability of information searching guides
(languages) —such as Thesaury, controlled dictionaries and/or classifica-
tion schemes, keywords, etc. — by the variety of working languages —
English, French, German, Russian, etc. —and the hardware and software
methods used in processing (i.e., availability of different apparatus and

programming means).

To satisfy all requirements while taking into consideration the
experience of the Information Centres abroad and the local conditions,
the National Computer Centre was equipped with an IBM 370/135 com-
puter working with the information retrieval program package STAIRS.
The
system VIDEO is used for the data input and both systems work under the
control of the IBM program package CICS under OS/VS. The computer

has a main storage of 512K, external disk storage of 1074 MB and a virtual
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storage of 3.5 MB. The computer is also furnished with an integral com-
munication adapter for connecting eight remote terminal lines. At
present, there are ten local terminals and ten remote terminals linked to
the IBM 370/135. Five of the local terminals are used for data input and
the rest for information retrieval services. The local terminals are all
placed in a central terminal room at CISTI], the remote terminals, at other
acting br‘ahch information bodies {(i.e., such as at the Bulgarian Academy
of Sciences, at the National Agrarian-Industrial Union, at the Medical

Academy, at the Institute for Computer Techniques, etc.).

With regard to computer equipment, both IBM and Bulgarian made
hardware are used (Figure 2). To extend the external storage capacity of
the system, 29 MByte Bulgarian ES 5081 disc drives were connected to the
system. A Bulgarian ES 8401 multiplexer, running under the ESTEL 2.1
system with different ES terminals was connected for data communica-

tion purposes.

To satisfy the information needs of Bulgaria, and to foster the
development of science and technology in the country, the National Com-

puter Information Centre runs the following databases:

— INSPEC, subject scope: physics, electrical and electronics
engineering, computer science and control engineering. Time
span: 1976 to present. File update: approximately 180,000
documents per year. To assure a more effective information
processing and user service, the database is split into three
independent subsystems: INSPEC-A — physics, INSPEC-B — elec-
trics and electronic engineering, and INSPEC-C —computer and

control engineering. The above mentioned subsystems are
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searched in both forSelective Dissemination of Information {SDI)

and retrospective {on-line) mode.

BIOSIS, subject coverage: biology and all related subjects such

as botany, zoology, microbiology, pharmacology, plant-growing,
and others. The magnetic tapes of BIOSIS have been processed
in CISTI since 1978. File update: approximately 300,000 docu-
ments per year. The system is used in both SDI and retrospec-
tive (on-line) mode.

COMPENDEX: engineering (multidisciplinary). The main sub-
jects of interest are mechanical engineering, pollution, civil
engineering, architecture, environmental engineering, pollution,
etc. Time span: from 1977 to present. File update: 90,000-
100,000 documents per year. Users are serviced in both SDI and

retrospective (on-line) mode.

AGRIS: international system relating to agriculture and food

production. The magnetic tapes of AGRIS have been processed
in CISTI since 1975. File update: approximately 100,000 docu-
ments per year. The system is searched in both SDI and retros-
pective {on-line) mode.

I_IE: international system for peaceful applications of nuclear
energy. Time span: 1978 to present. File update: approxi-
mately 70,000 documents per year. The system is searched only
in SDI mode, since retrospective searchesEare performed in an

nerqy

on-line regime by the International Atomic ency in Vienna.

Through remote network connections it is possible to access this
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service from CISTI.

MSIS-NIR: international specialized information system for
research projects and dissertations in the CMEA countries. Sub-
ject coverage: human sciences, basic sciences, applied sciences,
aviation, medicine, economics, engineering, etc. Time span in
CISTI: since 1976. File update: approximately 25,000-30,000
documents per year. The system is searched in both SDI and
retrospective (on-line) mode. Source documents are available

on microfilms. Language of database: Russian.

VINITI: automation and electronics. A database provided by

VINITI in Moscow is run under this service. Subject coverage of
the database: automation control, computers, electronics, com-
munications. Time span in CISTI: 1978 to present. Annual
increase is about 35,000 documents per year, in total 200,000.
The language of the database is Russian. The system is searched

in both SDI and retrospective (on-line) mode.

VINITI: information. This database is the machine readable ver-

sion of the "Referativny Journals" of VINITI. Magnetic tape
entry in CISTI] contains information starting from 1981 and the
system is searched in both SDI and retrospective mode. The

annual increase in number of documents is 5,000.

MEDIC (Medinform): international bibliographical database in

medicine of the CMEA countries. It has been in operation since
1981. File update: 15,000-20,000 documents per year. The sys-

tem is searched only in retrospective (on-line) mode.



=185 - Chapter 3

Besides the above mentioned systems, some Bulgarian databases are

in service as well, such as:

— HORIZONT: bibliographical-documental database with economic
and industrial prognosis information. It is aimed for use by
government agencies and indutrial managers. The yearly addi-
tions of HORIZONT are 7,000-8,000 documents. The system is
searched in both SDI and retrospective (on-line) mode. The

language of the database is Bulgarian.

— SYRENA: Bulgarian bibliographical database for Bulgarian and
CMEA research projects and dissertations in all branches of sci-
ence and technology. The yearly additions are 8,000 documents.

It is searched only in retrospective {on-line) mode.

— LIDA: Subject coverage: information on public computer infor-
mation systems available worldwide. It is searched only in
retrospective {on-line) mode. The language of the system is

English.

From these databases, HORIZONT, SYRENA, and also LIDA might be of

international interest.

The philosophy behind the processing of the computerized informa-
tion systems and service of the users at CISTI is to aim to service data-
bases in retrospective (on-l'me) and SDI mode. Because of the limited
external storage of the computer, depending on the annual increase of
the database, however, there is a limit for the time span on retrospective
(on-line) searching. For example, BIOSIS has one year retrospective

search time span, COMPENDEX two years, AGRIS, INSPEC (A,B.C) three
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years, etc. For searching beyond these time limits, the off-line (batch)
mode is used. The external storage capacity for simultaneous on-line
search is about 300,000-400,000 documents, but the basic stock of all
documents is well above 4,000,000. The service is performed according to
a weekly timetable. In order to prevent the disc storage shortage prob-

lem, each system is available for on-line mode search half a day per week.

For the selective dissemination of information (SDI) the systems are

searched only in off-line mode (batch) during the night.

In 1982, approximately 8,000 profiles (queries) in SDI mode were reg-
ularly searched. In on-line-retrospective mode, approximately 7,000

queries were requested.

The greatest number of profiles and retrospective queries have been
performed for the Bulgarian Academy of Science, the Higher Education
Institutes, the National Agrarian-Industrial Union, and the Ministry of

Mechanical, Electrical and Electronics Engineering.

The National Computerized Information Centre gives an opportunity
to satisfy the needs for computerized information service of thousands of
scientific workers and specialists easily and quickly. Moreover, the diffi-
culty of a centralized information service lies in the great variety of sub-
jects and thousands of users that have to be served by one information
center, far from users and of their problems. This is the reason why the
different information branch offices also cooperate in the joint work on
servicing scientific and technical information. They help to identify the
information interests of every customer. They form subject profiles, sub-

mit their requests to the computerized information center, receive and
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disseminate the results, check for the completeness and relevancy of
information, and provide copies of original sources to the users. In fact,
they function as virtual connections between users and the computer

center.

The increasing demand for information by a growing user community
calls for increased performance and improved computerized information
service. To satisfy this growing demand is not an easy task and it is

worthwhile to list some of the present difficulties.

First, as is well known, the number of databases offered on the world
market is increasing rapidly. As a result, some of them are seemingly
formed incidentally, others are not complete enough and quite often the
information in databases is duplicated. Besides, databases most often
represent only the national original sources completely, although they
also include those that are difficult to access in their source format. For
this reason searches have to be made in different databases, which makes

information retrieval more expensive.

Second, the central issue for usage of a computerized information
systems is the language barrier. Many poliglot thezauri have appeared
recently, for example, the TITUS system became popular, providing possi-
bilities for four language services, but all this is not enough concerning

the end user. The question for machine translation stands open.

Third, one of the greatest disadvantages of most databases is the dif-
ficulty of accessing their primary sources; this decreases the effective-
ness of their use a great deal. There are few information systems that

are ready to provide microcopies of their original documents together
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with the magnetic tapes.

Fourth, the databases, except those prepared by international organ-
izations, are mostly commercial products, and countries with limited
financial resources like Bulgaria find it difficult to pay more and more to
buy them or to use them abroad on network hosts (through remote
access). The reality is is that such countries lack the possibility to reach
equivalent exchange with developed countries because of the smaller

amount of their own information.

Fifth, the commercial and also political aspects of database supply
force many countries to create their own databases. In the end, as a
result of their twofold or threefold input, the preparation of the input for

the databases created is at lease twice as expensive as it could be.

Sixth, the main purpose of the presently offered databases in Bul-
garia is to satisfy the information needs of scientific workers and
research scholars. There is, however, a great need for information by the
industry. There is great interest especially in factographic information
for the introduction of new products technologies and production. The
existence of about 1,000 factographic databases is known worldwide, but
only a few of them are of international interest and some of them are not

accessible for all users.

Thus, in spite of the achievements in the development of computer-
ized information services, there are still many daily problems to be

solved.

In order to reply to the users' needs, as well as to speed up the

processes of computerized information services, CISTI launched a
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number of activities in the following directions:

1s

Expanding the range of the processed and serviced foreign data-
bases in Bulgaria. This will be realized mainly in the near future
through new databases received on magnetic tapes from VINITI,
Moscow. There is an agreement between CISTI and VINITI for dis-
tributed processing and servicing of the VINITI databases in an
on-line mode between the two organizations. In other words,
part of the databases created in VINITI will be serviced on-line at

CISTI in Sofia.

VINITI in Moscow and CISTI in Sofia are at present interlinked by
a dedicated 600 bit/sec telecommunication line via the node of
the line of the All Union Scientific and Research Institute for
Applied Computerized Systems (VNIIPAS) in Moscow. At present
this line between CISTI and VNIIPAS is being upgraded to higher
speeds and more logical channels. In 1982, successful experi-
ments were carried out for the realization of terminal connec-
tion between CISTI and VNIIPAS. Thus it was possible to access

from CISTI through VNIIPAS

E
— the International Atomic"Agency in Vienna,

— the All Union Institute for Scientific and Technical Informa-

tion (VINITI) in Moscow, and

— the Central Institute for Scientific, Technical and Economic

Information in Prague (Figure 3).
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At present the most frequently searched databases via the VNII-

PAS node are INIS and AGRIS serviced by the International
Energy

Atomic"Agency in Vienna. Next year, CISTI expects to launch

regular service with the Central Institute for Scientific, Techni-

cal, and Economic Information in Prague and with VINITI in Mos-

cow.

Some experiments are also being carried out for information
retrieval by foreign users in CISTI databases via VNIIPAS. In
1982, mainly experimental access from VINITI and VNIIPAS was
carried out. In 1983, it is also expected that through a new line
between the Ludwig Boltzmann Institute in Vienna and CISTI,

Austrian users would be served by CISTI.

Computer connection between CISTI and IIASA in Laxenburg,
Austria, will also be feasible on a regular basis in 1983. There
will be two routes available to do this, first through the VNIIPAS
node in Moscow, and the UTZ node in Prague, second through
the Ludwig Boltzmann Institute and the Radic Austria node in

Vienna.

Ixperimental interconnection of CISTI and the computer net-
work of the Hungarian Academy of Sciences will also be possible

through the [IASA node.

Increasing the possibilities of CISTI's Computerized Information

Centre by new and more powerful computer hardware.

Provision of conditions for mutual cooperation and integration

of the efforts of the Peoples’ Republic of Bulgaria and her neigh-
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boring Balkan countries to expand and improve the information
services. This effort will be greatly promoted by an ongoing
UNESCO/UNDP supported regional project "Crossborder Compu-
terized Data Exchange in Science and Technology.” Within the
framework of this project it is expected that information
centers in Yugoslavia and perhaps from other Balkan countries

will be linked to the CISTI computer center.

4. SUMMARY

Data communication in Bulgaria is at the beginning of its potential.
At present, data transmission is carried out primarily through switched
and leased telephone lines. At the end of 1982 no separate digital data
communication service~ were provided by the PTT. However, prepara-
tions for the introduction of a nationwide public packet switched com-
puter network (BULPAC) are being made. Introduction of this new PTT
service Is expected around the middle of the 1980s. It is also expected
that at that time the present administrative procedures for data com-
munication will change slightly. The present and future administrative
procedures, however, are following the respective recommendations of

the CCITT as closely as possible.

With regard to transborder data flow applications, besides the classi-
cal dedicated data networks such as SITA, WMO-GTS, and news agencies
network, one of the strongest applications in Bulgaria is database ser-
vices. The organizational structure for scientific-technical information in

Bulgaria is centralized, the Central Institute for Scientific and Technical
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Information (CISTI) in Sofia playing a key role in providing both domestic
and foreign services to Bulgarian users. CISTI itself operates its own
database center in both on-line (retrospective searches) and batch (SDI
searches) mode. The databases installed at the CISTI center are partly of
foreign origin, from both East and West, but CISTI also operate some Bul-
garian databases. Experiments for on-line access abroad from Bulgaria
and access to the CISTI center by foreign users were successfully com-
pleted and in the future the introduction of such services on a regular

basis can be expected.
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DATA COMMUNICATION IN CZECHOSLOVAKIA —
THE TELECOMMUNICATION INFRASTRUCTURE AND
RELEVANT ADMINISTRATIVE PROCEDURES

J. Puzman

0. INTRODUCTION

As in many other countries, data communication is becoming
increasingly important in Czechoslovakia. In what follows we will describe
first the general status quo of information processing, which sets the
increasing demands for data communication. Then the general status of
data communication in the country is discussed, followed by some
governmental and PTT policy considerations. In Chapter 2 a picture of
the Czechoslovak telecommunication network is given, followed by a
descripticn of data communication services provided by the Czechoslovak
PTT. A scparate chapter is devoted to tariffs and other administrative
procedurcs. Special emphasis is given to international data communica-
tion thro ighout the paper. The last chapter deals with some of the

present transborder data flow applications in Czechoslovakia.
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1. GENERAL STATUS OF DATA COMMUNICATION
AND INFORMATION PROCESSING

Data communication is not a service and technique per se but is
closely connected with computer applications and utilization. Therefore,
some space should be devoted to a brief explanation of the computer

application situation in the CSSR.

According to [1], there were 1B10 digital computers (excluding
microcomputers) in operation in the CSSR at the end of 1978. In fact,
2005 computers (including 432 analog, 211 punched-card, 161 process-
controlled) were in operation at that time. The growth of the computer

population between 1972 and 1978 is shown in Figure 1.

Most of the computers are East European products (CMEA) with
nearly 30 percent belonging to the Ryad Series. In this figure for 1978, 54
computers of the ES-1 10 series, 161 of the ES-1020 series, 107 of the

EC-1030 series, and 41 of the ES-1040 series are hidden.

At the beginning of 1979, the total purchase price of CPUs (Central
Processing Units) with necessary periphery equipment (but without data
acquisition, collection, and transmission devices) was more than 13 billion
crowns, whereas one year earlier it constituted 11 billion crowns; a
growth rate of nearly 22 percent. At the same time, the purchase price of
data communication equipment was 150 million crowns with a rate (index

1979/1978) of 36 percent.

Data communication in Czechoslovakia, strictly speaking the first
steps of two point data transmission began in the late 1960s. Because
second generation computers were installed and operated at that time,

only off-line data transmission could be provided. Nevertheless, some
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useful experiences have been gathered, in particular that Czechoslovak
telex and telephone networks have proved feasible for data transmission

at lower speeds.

Simultaneously with the above, the Czechoslovak industry with the
support of the Research Institute of Post and Telecommunications
developed a series of low-speed modems (up to 1200 bit/s, serial and
parallel) and off-line batch terminals with paper tape readers and punch-
ers, which were then manufactured by the Czechoslovak industry. After
having checked the telecommunication network for use for data
transmission, the Czechoslovak PTT prepared the first user guide for data
communication purposes. This guide was issued in 1971 [2], accompanied
by appropriate PTT regulations on how the Administration should colla-

borate with data transmission users.

Data transmission (and not just experimentally) started thus in the
early 1970s and the number of terminals connected to the PTT telecom-
munication network has rapidly increased since then. For example, in
1980 there was a total of 1159 NTPs (Network Terminal Points), excluding
telex devices used for data transmission, while in 1981 this figure had
increased by more than 14 percent mainly due to the better utilization of
switched telephone networks [3]. The population growth of NTPs during

the last decade or so is shown in Figure 2.

The NTP population shows that the interest of data transmission
users grew dynamically and that such a trend will continue. For example,
while in 1973 only 4 NTPs were, on the average, installed in a month, this

figure increased up to 18 NTPs in 1980 [3].
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The overall figures, however, cannot express the trends of communi-
cation media and transmission rates usage for data transmission in
detail. Figure 3 shows the the development of NTPs installed with dif-
ferent lines within a period of fcur years: switched vs. leased, and tele-
graph vs. telephone. Leased lines play the dominant role in data com-
munication because of their higher performance over switched lines {the
former are more reliable so their error rate is of several orders lower and
they are less noisy. At present, due to higher transmission speed require-

ments the preference for leased lines still continues.

No. of NTP’s
700 T

600 +
Telephone

500 +

Leased
Telegraph

400

300 -
Switched
200 A
100 1
1976 1977 1978 1979 ESO
Year

Figure 3. NTP population with respect to the types of connected lines
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Table 1. NTP Statistics in Czechoslovakia (as of 30 December 1980)

Speed up to up to 2400 | 4800 | 9600 | Total |
200 800/1200 | bit/s | bit/s | bit/s

Service type bit/s bit/s

Switched

telegraph 26 26

(excluding telex)

Leased

telegraph 449 449

Switched

telephone 219 223 442

Leased

telephone 16 132 75 17 2 242

Total 710 355 75 17 2 11569

transmission manufacturers. There are a number of CMEA standards in
force and most of them form the basis for the emerging national stan-
dards of CMEA countries. In spite of the fact that the Czechoslovak Office
for Standardization and Measurements (UNM) up to now has only issued,
standards concerning 7 and 8 bit coding (CSN 39 9100, 36 9102-9104), the

manufacturers, as well as the PTT, already follow all CMEA standards.

2. CZECHOSLOVAK TELECOMMUNICATION NETWORK

All public services for information transfer, exchange, and distribu-
tion by means of electrical signals is provided by the Czechoslovak PTT
(according to the Law No. 110/1964) within the framework of the so-called
Unified Telecommunication Network (JTS). JTS includes the telephone
network as the main means, supplemented by the telex and telegraph
networks {at present the integrated telegraph network) and broadcasting

and TV distribution networks.
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The development of the telephone network is usually measured by
the number of telephone stations per 100 population. In 1979 [4.] the
Czechoslovak telephone network had a density of 20.1 percent, with more
than 3000000 telephone stations in service, and held 19th place in the
world (13th in Europe) with a growth index of approximately 1.04 (4 per-
cent). In spite of this, the telephone network is not yet fully automated

and a small part of trunk traffic is still connected manually.

The telephone network involves many different telecommunication
facilities. Wire lines, as well as microwave radio-relay links for local and
trunk connections, and satellite channels for long distance telephone
calls, all service telephone signal transmissions. Line switching on a
four-level arrangement serves to connect telephone calls. Telecommuni-
cation facilities are predominantly based on second generation technolo-
gies (analog transmissivn systems with frequency division multiplexing
(FDM) techniques, cross-bar exchanges). However, because of the slow
depreciation in telephony, some exchanges are still of the first generation
type. All equipment has to be interconnectable, even with third and
fourth generation exchanges, which are already being installed (such as
digital transmission systems based on pulse code modulation (PCM) and
time division multiplexing (TDM) techniques, semi-electronic exchanges

with space switching, and fully electronic exchanges with time switching).

The telex network comprised more than B800 subscribers in 1979 [4],
which represented 58 telex stations per 100000 population and places the
CSSR in 18th place in the world (13th in Europe), with a growth rate of
about 5 percent. With the intention of extending services, in particular

for those telex subscribers who want to utilize the telex network for data
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and electronic message transfer, the Czechoslovak telex service provides
within the framework of the so-called integrated telegraph network
transmission at rates of up to 200 bit/s in any code format (not only for

the standard ITA 2 code).

The telegraph network is equipped with telegraph exchanges in a
two-level arrangement, with telegraph converters extending 4-wire con-
nections to subscribers, and with VFT (Voice Frequency Telegraphy)

transmission systems created on telephone lines.

All data transmission traffic can be handled over either the two net-
works or over leased lines on the transmission facilities of the networks.
In special cases the Czechoslovak PTT provides other media for transmis-
sion users: radio channels (radio frequencies) to connect moving objects
(cars, persons), or microwave frequencies for those situations when line
connection is difficult or unexecutable. The emerging CATV (cable-
television) networks do not belong to JTS and thus the corresponding ser-
vices are not provided by the PTT. From the technical point of view, they
only serve for television and broadcasting and are, therefore, one-way and

unsuitable for two-way data exchange.

In many countries, public data networks are at present created on
either the classical line-switching or the packet-switching basis. Such
networks prove to be economical if the volume of data flow traffic is suffi-
ciently large that sufficient revenues based on a appropriate tariff policy
are able t> balance the capital and operational costs in a reasonably
short time As can be seen from Figure 2, the terminal population, speed
and volume of data traffic in Czechoslovakia does not yet justify the intro-

duction of a new dedicated data network. Thus, for the time being, data



-188 - Chapter 4

transmission will use traditional telecommunication means as sketched
out above and no special data network is being planned for the immediate
future. However, to utilize better the present telecommunication means,
namely the telephone network, multiplexers, multidrop lines, etc., will

need to be applied as an extension of PTT services.

3. PTT SERVICES FOR DATA COMMUNICATION USERS

As has been mentioned, the PTT services offered to data communica-
tion users still follow the guidelines of document in [2] although Data
Communication Regulations [5] are under preparation and should be
approved soon. Such an act will elevate data communication services in
Czechoslovakia to the level of telephone and telegraph services, for which
such regulations have been in existence for a long time. This section,
therefore, will be based upon [2] with reference to [5], whenever neces-

sary.

3.1. General Services and Contact Points

The PTT services offered for data communications (hereafter called
services), are understood to be a set of technical and organizational
arrangements, which enable the utilization of JTS as a technical means of

data communication. The services include:
-~ leasing of lines on a permanent or temporary basis for local,

trunk, and inter-state data communication

--  provision for subscribers with appropriate facilities and equip-

ment (e.g., data sets) to enable user DTEs (data terminal equip-

ment) to be connected to the JTS
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--  licensing of the DTEs and DCEs (data circuit terminating equip-

ment) to be connected to the JTS.

-- a consulting activity to aid with the problems of JTS utilization
at the beginning and design stage of data communication sys-

tems

The highest level contact point in Czechoslovakia, which is also an
addressee of requests for the international flow of data, is the Federal
Ministry of Post and Telecommunications (Olsanska street 5, 13000

Prague 3, Tel.: 714 1111 {exch.)).

For Czechoslovak users the licenses are issued by the regional PTT
Directorates throughout the country and by the International and
Interurban Telephone and Telegraph Switching Center. The same authori-

ties also provide a consultation activity free of charge.

3.2. Licensing Procedures

Every user-owned communication device to be directly connected to
the JTS must be licensed by the Czechoslovak PTT. In general, the licens-
ing procedure is initiated through a request from either the domestic
manufacturer, or the distributor, or in special cases, by the user himself.
The requests are accepted and processed by the Research Institute of
Post and Telecommunications (Prague 5, Kobrova street 2) and appropri-

ate fees are charged for the procedures involved.

There are two different types of licenses issued. The first, type of
license is granted for manufactured devices freely available on the

market. The second type are individual licenses, which can only be
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granted for predescribed and limited applications for a limited time, and
applies in particular to "home-made" equipment, experimental opera-
tions, etc. Besides data sets manufactured in Czechoslovakia, however,
several licenses have been granted for imported communication devices,
such as modems for speeds above 1200 bit/s (Videoton, Racal Milgo, SAT,
IBM) and baseband modems (Videoton, Racal Milgo, SAT, Siemens) (Table
1a).

Table la. List of data sets approved to be connected to the Czechoslovak
PTT facilities.

Type of data set Model Manufacturer No. of approval
modem FDX 1200 | Telsat 6840 SAT (France) H-144 PD/81
modem 2400 26 LSI RACAL MILGO (UK) HO78-2667 /77
modem 2400 60300 Videoton (Hungary) HOB7-5537 777
modem 2400 Telsat 730 SAT (France) H101-4298/79
modem 2400 Telsat 740 SAT (France) H-145 PD/81
modem 2400 38 /1 IBM (USA) H-128 PD/81
modem 4800 MPS 48 RACAL MILGO (UK) HO76-2667/77
modem 4800 Telsat 830 SAT (France) H102-4298/79
modem 4800 3864/1 IBM (USA) H-129 PD/81
modem 9600 Telsat 1030 | SAT (France) H103-4298/79
baseband DS COM-LINK II | RACAL MILGO (UK) HO77-2667/77
baseband DS Telsat 930 SAT (France) H105-4298/79
GDN data set 80000 Videoton (Hungary) HO079-524/77
GDN data set N 10 Siemens (FRG) H094-9163/78

Licenses for connecting a user DTE to a PTT DCE or user DCE to JTS
are granted by the PTT on an individual basis upon receipt of a written
request by the corresponding PTT authority. The user must fulfill the fol-

lowing conditions:

—  his subscriber line must be equipped with the technical means

for DTE and/or DCE connection
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-~ the user DTE interface or the user DCE must already be licensed

-~  the user must assure the maintenance of his own equipment.

The same procedure applies for acoustic and electromagnetic couplers.

As precisely described in [2] and [5] the user has well-defined rights
and duties. For example, if the user has the possibility of monitoring and
measuring with his own equipment and locates a fault, a failure, or a
decline in transmission quality, he can ask the PTT to repair it or to sup-
ply an appropriate hardware replacement as soon as possible. On the
other hand, he is obviously obliged to pay for the service (see below), to
allow access to his equipment by PTT staff, and has to obtain permission

before making any changes in his hardware arrangements and operation.

3.3. Data Communications Services

Table 2 shows the data communication services presently provided
by the Czechoslovak PTT [2, 8]. The services are divided into three
groups according to the telecommunication facilities discussed in section
2

— data communications over the telephone network

— data communications over the integrated telegraph network

- data communications over leased lines.

The data transmission quality is not specified in the service;,
nevertheless, it follows the corresponding CCITT recommendations. Some
figures of performance criteria (e.g., for the error rate) have been pub-
lished [7 and B] and help the users to plan and design their data commun-

ication system.



Service Transmission Tranimission Transmission Operating | Subscriber | Interface
media rate (bit/s) mode mode line
Public Switched up to 300 asynchronous FDX 2-wire V.24
telephone| telephone
network lines up to 600/ asynchronous HDX 2-wire V.24
1200 synchronous
Inte~ switched 50 (ITA2) start-stop HDX 2-wire telex
grated
ée]e— Eelegraph 50 (arbitra- start-stop/ HDX 2-wire as specified
lines ry 5 unit synchronous by PTT
yraph code)
network .
up to 200 start-stop/ HDX 2-wire V.24
(arbitrary synchronous
code)
Leased telegraph up to 50 start-stop/ HDX 2-wire as specified
. synchronous FDX 4-wire by PTT
Lingd Aines up to 100 ibid ibid ibid
up to 200 ibid ibid ibid
telephone up to 300 asynchronous FDX 2-wire V.24
14 s up to 600/ asynchronous HDX 2-wire V.24
1200 synchronous FDX 4-wire
above 1200 depends on HDX 2-wire as specified
modem FDX 4-wire by PTT
wideband 48,000~ depends on HDX 2-wire as specified
14 pes 72,000 modem FDX 4-wire by PTT
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An example of typical error rates of data lines is shown in Table 2a;
however, the actual values vary to a large extent. The table proves the
necessity of implement ing an error control function in some layer pro-
tocols in order to achieve the residual error rate that satisfies user

requirements.

Table 2a. Typical values of character error rate (CER)

Type of line CER
telex 1.1074
switched telegraph 1.10°°
leased telegraph B
switched telephone 2102
leased telephone 4,10™
leased metalic (short) | 1.1077

3.4. Services Over the Telephone Network

Services over the public telephone network usually involve the con-
nection of user DTE to the PTT DCE so that the interface is digital (it must
also be licensed) and constructed for data transmission up to 300 bit/s
and B600-1200 bit/s. If the user wants to exchange data over the public
switched telephone network at higher speeds (2400, 1200+ 1200 bit/s), or
by means of acoustic or electromechanical couplers from portable DTEs,
the corresponding DCE is the property of the user and must be licensed
(the interface is obviously analog). Parallel transmission at a rate of
20/40 char/s is also permitted and will soon be the standard service (by

means of parallel data sets ES-8025).

The data connection set-up is provided either manually from the
user site (the user dials by means of a telephone set connection to the

addressee and, after connection has been established he switches on to
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the data transmission mode), or may be automatic. In the latter case,
the user device must be equipped with an ACU (Automatic Calling Unit)

and/or an AAU (Automatic Answering Unit).

3.4.1. Services over the Telegraph Network

There are three types of service offered over the integrated tele-

graph networks:

— data communications by means of the PTT teleprinter of 50
bit/s with the ITA 2 code (such a service does not require a spe-

cial license)

— data communications by means of the user DTE (or of a supple-
mentary PTT teleprinter) of 50 bit/s with an arbitrary 5 unit

code

— data communications by means of the user DTE up to 200 bit/s

with an arbitrary code

The last service comprises the termination of a telegraph circuit with the
PTT telegraph data set (of type TMS 200 - ES B032). The interface
between the user DTE and the PTT DCE must fulfill the corresponding

CCITT recommendations.

If teleprinters are used they serve not only to establish the connec-
tion but also as a means of data acquisition and buffering on paper tape.

If the user DTE is used it can be equipped with the ACU and/or AAU.
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3.4.2. Services over Leased Lines

The leased lines provided for data communications are of the follow-
ing type:

—~  telegraph up to 50 bit/s

-~ telegraph up to 100 bit/s

-~ telegraph up to 200 bit/s

— data (telephone equipped with modems) up to 300 bit/s

-- data (telephone equipped with modems) up to 800-1200 bit/s

— analog telephone for speeds above 1200 bit/s

= inalog wideband (60-108 kHz) for speeds above 48 kbit/s.

The user may request either the 2-wire subscriber line for SX (sim-
plex) and HDX (half duplex) operation (full duplex operation is only possi-
ble with 1I"'DX modems) or the 4-wire subscriber line. Leased lines ter-
minate at the user site with digital interfaces according to the
corresponding CCITT recommendations or with an analog interface. Both
point-to-point and multi-point lines can be leased from the PTT. Leased

lines shar=d among several users are offered on a special tariff rate.

3.5. Data Communications Tariffs

For tariffs of data transmission services as well as of telephone and
telex services the corresponding PTT rate tables are provided, the most

up-to-date rate table is outlined in [9].
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3.5.1. Tariffs for Switched Telephone Calls

Tariffs for data transmission over the public telephone network are
based on the same principles and have the same rates as for ordinary
telephone calls. The inland speech band connections established manu-
ally are charged according to the distance, the duration and type of the
call. The charges per 3-minute normal calls are listed in Table 3. For the
zones between cities in Czechoslovakia see Table 4. "Urgent" and "Avia"
telephone calls are possible options and in these cases the charges are
multiplied by two and five; an additional charge of 2 crowns per call is

added if data are transmitted over manually switched lines.

Table 3. Charges for inland normal telephone calls

1 2 3 s
Zone (within the same (within the inter- | intertransit
group area) transit area transit above
and between up to 250 km
adjacent 250 km

transit areas)
Charges
per 3 minutes 3.00 6.00 9.00 12.00

(in crowns)

The international telephone call charges for automatically esta-
blished telephone connections are shown in Table 5.

Installation and maintenance of telephone and data sets provided by
the PTT and that of subscriber lines are billed monthly and the rental fee
depends on the distance from the exchange and on the data transmission

rate.
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Table 4. Telephone tariff zones between transit areas

1234586789 1011 12 13 14 15 16 17 18 19 20 21 22 23
Prague 1 2232322222 3 3 4 4 3 4 4 4 4 4 4 4 4
Tabor 2 2223333332 2 3 3 4 3 3 4 4 4 4 4 4 4
C. Budejovice 3 3222333333 2 3 3 4 3 3 4 4 4 4 4 4 4
Plzen 4 2322233333 3 3 4 4 4 4 4 4 4 4 4 4 4
K. Vary 5 3332223333 3 4 4 4 4 4 4 4 4 4 4 4 4
Most 6 2333222333 3 4 4 4 4 4 4 4 4 4 4 4 4
Usti n/L 7 2333322233 3 3 4 4 4 4 4 4 4 4 4 4 4
Liberec 8 2333332233 3 3 4 4 3 4 4 4 4 4 4 4 4
Hr. Kralove 9 2333333222 3 3 3 3 3 3 3 4 4 4 4 4 4
Pardubice 10 2233333322 2 2 3 3 2 3 3 3 4 4 4 4 4
Jihlava 11 3223333332 2 2 3 3 3 3 3 3 & 4 3 4 4
Brno 12 3333443332 2 2 2 3 2 2 3 3 3 3 4 4 4
Gottwaldov 13 4 4 34444433 3 2 2 2 2 2 2 3 3 3 4 3 4
Ostrava 14 4 444444433 3 3 2 2 2 3 3 3 3 3 3 3 3
Olomouc 15 3334444332 3 2 2 2 2 3 3 3 3 3 4 3 4
Bratislava 16 4 4 34444433 3 2 2 3 3 2 2 2 3 3 4 4 4
Trencin 17 4 4 44444433 3 3 2 3 3 2 2 2 2 2 3 3 3
Nitra 18 4 4 44444433 3 3 2 3 3 2 2 2 2 2 3 3 3
Zilina 19 4 4 4 44 44433 3 3 2 2 ¥ 3 2 3 2 2 3 2 3
B. Bzstrica 20 4 4 44444444 4 3 3 3 3 3 2 2 2 2 3 2 2
Poprad 2% 4 4 44444444 4 4 3 3 3 4 3 3 3 3 2 2 2
Presov 22 4 4 44444444 4 4 4 3 4 4 3 3 3 3 2 2 2
Kosice 23 4444444444 4 4 4 3 4 4 3 3 2 2 2 2 2
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Table 5. International telephone call charges

Country No. of second Charge per
for one crown minute crowns
Austria 4 15.00
Belgium 3 20.00
Bulgaria (Sofia) 2 30.00
Denmark 3 20.00
Finland 2 30.00
France 3 20.00
Ireland 2 30.00
German Democratic 4 15.00
Republic
German Federal 3 20.00
Republic
Hungary 4 15.00
Italy 3 20.00
Liechtenstein 2.5 24.00
Luxembourg 3 20.00
Monaco 3 20.00
Netherlands 2.5 24.00
Norway 2 30.00
Poland - Warsaw 4 15.00
- others 2 30.00
Portugal 4 15.00
Rumania 3 20.00
Spain 2 30.00
Sweden 2.9 24.00
Switzerland 2.5 24.00
United Kingdom 2.5 24.00
USSR (Moscow) 2 30.00
Yugoslavia 3 20.00

3.5.2. Tariffs for Telegraph Calls

As the telegraph network in Czechoslovakia is fully automated the
telegraph charges are concerned only with automatically established con-

nections. The corresponding inland charges are shown in Table 6.

Installation and maintenance of teleprinters and telegraph sub-
scriber lines are billed monthly. The rental depends on the distance from

the nearest telegraph exchange and varies between 5,000 and 12,000
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Table 6. Charges for inland telex calls

1 2 3
Zone (within the local (within the (out of the
exchange area) | transit exchange transit
area) exchange area)
Charges per
1 minute 1.00 2.00 4.00
in crowns)

crowns per year. If a telegraph data set is required it is leased for an

additional monthly rental.

3.5.3. Tariffs for Leased Lines

The charges for leased lines depend on the type of circuit (telegraph,
telephone), the transmission rate, and the distance. For telegraph con-
nections only two zones are distinguished: within the area of a transit
(remote) exchange, and otherwise (outside of the transit exchange area).
Table 7 contains monthly rentals for the three transmission rates. Of
course, these rentals do not include the rentals for subscriber (local)
lines.

The scheme for the speech band charge policy is different. The ren-
tals depend on the distance (there are 4 zones described in Table 3), and
if the line is used for data transmission the charge increases by 25 per-
cent regardless of the data transmission rate (unless the line is condi-
tioned). Table B shows the monthly rentals for leased speech band lines.

If the modem is provided by the PTT a marginal additional charge applies;
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Table 7. Monthly rentals in crowns for inland leased telegraph circuits

Transmission up to 50 | up to 100 | up to 200
rate (bit/s)

Transit connection 6,000 7200 9,600
Intertransit

connection 12,000 14,400 19,200

installation charges depend on the actual costs. When paying for lines
one has to pay always for 4-wire lines, regardless of whether 2-wire lines

are used in the connection.

Table 8. Monthly rentals for inland speech band circuits

Zone 1 2 3 4 t

Monthly rental | 7,500 | 15,000 | 22,500 | 30,000
(in crowns) :

If leased telephone lines are used for the multi-user scheme the
monthly rental is increased by 37.5 percent. Multi-point and conditioned
(e.g., according to the CCITT recommendation M. 1020) speech band lines

are specially charged.

Charges for wideband circuits as well as international lines are sub-
ject to the PTT and are calculated on a case-by-case basis. Applications
for international lines have to be submitted to the Federal Ministry of

Post and Telecommunication.
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4. SOME TRANSBORDER DATA FLOW APPLICATIONS
4.1. Transborder Activity of the Regional Telecommunication Center of

the Czech Hydrometeorological Institute [10]

The Regional Telecommunication Center (RTC) of the Czech
Hydrometeorological Institute was established in 1972 and is responsible
for data transmission within the WMO-GTS (World Meteorological Organiza-
tion) and the ICAO {International Civil Aviation Organization) networks. It
provides connection among others with the World Meteorological
Center in Moscow,with regional telecommunication centers in Vienna,
Offenbach, and Sofia, and naticnal meteorological centers in Potsdam,
Warsaw, and Budapest. Within the [CAO network RTC is connected with
centers in Budapest, Berlin, Moscow, Warsaw, and Vienna. For data
communication,a wide range of transmission rates are used: 50-200 bit/s
for national meteorological purposes, 100 bit/s for ICAO purposes, and
100-2400 bit/s for WMO purposes. Data are exchanged over FDX 4-wire
leased telephone lines equipped with modems both in synchronous mode

and asynchronous (start-stop) mode.

Subscribers of the telex network have access to the RTC via universal
DTEs. The RTC provides many different services: message switching for
WMO and ICAO, selecting, editing, and correcting of meteorological
reports, subscriber dialogue with an average response time of 1 second,
databases of original and selected messages, code conversion (ITA 2, 1A
5), transmission rate conversion, error control, etc. Most of the RTC
hardware is duplicated for higher reliability. The RTC is in operation for
24 hours a day, and daily receives about 10 million characters and

transmits 40 million characters.
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4.2. Remote Access to SITA [11]

The Czechoslovak Airlines (CSA) is connected to the SITA (Societe
Internationale des Telecommunications Aeronautiques) network to the
Seat Reservation System GABRIEL run on UNIVAC computers, in Atlanta
(USA) via the SITA Main Communication Processor in Frankfurt and Satel-
lite Processors both in Zurich and Munich. Data are exchanged over two
HDX trunk lines at a transmission rate of 4800 bit/s and over remote
national lines that are controlled by the cluster controller in Prague,

which assures high reliability and data flow flexibility.

The Czechoslovak domestic sub-network involves more than 80 VDUs
and 15 matrix printers, which are placed in two reservation control
centers, two airports, and five town offices. The inquiry system provides
identical services to SITA's, e.g., storing and updating flight timetables,
booking, changing or cancelling air tickets, avoiding duplications of reser-
vations, reporting statistical data, informing about vacancies and con-
necting lines. The response time, in spite of the long distance to Atlanta,

is very short--on average, approximately 3 seconds.

4.3. International Connection for Scientific, Technical, and Economic
Information Exchange [12]

Within the Czechoslovak Scientific, Technical, and Economic Informa-
tion (STEI) system, a Central Technical Base (CTB) was established, which
enables inter-alia the direct access to databases of STEI. For the pur-
poses of information exchange with databases in FEastern and Western
European countries, the experimental data connection VNIISI (Moscow)-
CTB (Prague)-1IASA (Laxenburg-Austria) was established in 1981. The con-

nection is based on a leased 4-wire telephone line equipped with modem
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4800 bit/s. The data flow is routed at CTB by means of time division mul-

tiplexers.
The CTB provides among others:
— access to Czechoslovak databases for Soviet organizations,

—  STEl exchange between scientific institutes in the CSSR and in

the USSR

— access to Soviet and FEastern European databases for Czechoslo-

vak organizations

— centralized control of the orders of primary records (docu-
ments) on the basis of on-line Western European database sys-

tems.

It can be expected that the exchange of STI (Scientific Technical
Information) in the future will grow and new connections will be esta-

blished to promote this.

5. SUMMARY

As in other countries, the demand for data communication is
increasing in Czechoslovakia. However, according to the PTT its demand
has not yet required the establishment of a dedicated digital PTT data
communication service. Thus data communication services by the PTT
are provided through the existing telecommunication networks, through
telephone, telex, and telegraph lines, which fully satisfy the present data
communication requirements both in speed, quality, and volume. As to
the technical characteristics of such services the Czechoslovak PTT

strictly follows the appropriate recommendations of the CCITT. Similarly
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the telecommunication equipment industry follows the standards of ISO

and CMEA.

The importance of transborder data flows for Czechoslovakia--a small
country with an open economy--is not to be overlooked. The country
plays an important role, for example, in the WMO-GTS network, actively
participates in the networking activities of ICAO, and in the exchange of
scientific and technological information over computer networks. It can
be expected that the scope and volume of this transborder data fow

traffic will further increase in the future.
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DATA COMMUNICATION IN HUNGARY —
THE TELECOMMUNICATION INFRASTRUCTURE AND
RELEVANT ADMINISTRATIVE PROCEDURES

I. Sebestyén

0. INTRODUCTION

In what follows, a description is provided of the data communication
and telecommunication infrastructure in Hungary together with all the
relevant administrative procedures. First, on a historical basis, the gen-
eral status of telecommunication, information processing, and data com-
munication is given. This is followed by a description of all the data com-
munication services of the telegraph, telex, telephone, and dedicated
data networks and the corresponding administrative procedures. Special
emphasis is given to the public digital data network NEDIX, which is the
first such service in Eastern Europe. Last but not least the legal basis for
transborder data flows is outlined and a short overview of the present

transborder data flow applications is described.
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1. GENFRAL STATUS OF INFORMATION PROCESSING AND
DATA COMMUNICATION

The most frequently used physical carriers for data communication
are the different telecommunication networks: the telegraph, the telex,
the telephone, and the digital data networks. In order to understand the
present status of data communication in Hungary it is impossible to
ignore the history of these carriers, since their present state has evolved
during the past decades, especially in the field of wired telecommunica-
tion. In addition, due to the complexity and "heaviness"” of the system no
rapid change can be expected. Thus, if one wants to predict where the
Hungarian telecommunication service is moving, one should look back at

its origins and compare with where it is now.

As to the telegraph network, which is also suitable for carrying low
speed data traffic alth. igh its importance for this purpose is insignifi-
cant, the development in Hungary started well back in the last century.
The first Hungarian cities were actually served by the Austrian telegraph
network and it was only after 1867 when the Austro-Hungarian Monarchy
came into life that the situation changed. One of the first steps of the
new Hungarian government was to take over the telegraph network and to
rebuild it within the frame of the new political borders of Hungary. First
the center of the telegraph network, which was until 1867 in Vienna, was
moved to Budapest and new lines were established between this new
center and other major cities of the country. Due to the rapid industrial
development in Europe, international connections had soon to be built
also. On some heavily used lines starting from 1881 so-called Hughes-type

of telegraph systems were introduced. These transmitted alphanumerical
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characters. The first Hughes-type of system was put into service in Hun-
gary for the connection between Vienna and Budapest in 1867. These
Hughes-type systems were generally generally introduced in the country
later and were used widely in a mixed way together with the old morse-
type systems. In 1887 the telegraph and postal services were united; an
important steps towards the type of PTT we know today. In 1876 Graham
Bell put his new invention, the telephone, on exhibition at the World Fair
in Philadelphia. In 1877 a Hungarian engineer Tivadar Puskas, who
workedinone of Thomas A. Edison's teams, suggested that switching
exchanges should be introduced for the telephone service, which would
allow flexible connections among all telephone subscribers. This idea was
at that time revolutionary, since even Edison first thought that the tele-
phone would not be more than a new type of point to point telegraph. The
first telephone exchange on this basis was built in London. Puskas as a
co-worker of Edison had the task to build telephone exchanges in a
number of European countries. The first telephone exchange in Hungary
was opened in Budapest on May 1, 1881, about five years after the tele-
phone was introduced by Bell. On February 1, 1882 the first telephone
directory of Budapest appeared, which reported about 240 telephone sub-
scribers. Thus in Budapest there was considerable interest for this new
service from the beginning. This was in slight contradiction to the gen-
eral European view, which did not really believe in the viability of the tele-
phone and did not recognize its economic importance. For example, the
German Imperial PTT did not think at that time that the telephone was a
useful invention, they only claimed that should it become so they

wanted to have a monopoly on it.
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After the inauguration of the Budapest telephone exchange, tele-
phone exchanges were also built in the major cities of the country also -
Temesvar, Bratislava, Zagreb, Arad, Pécs, Sopron, Gyér, Debrecen,
Nagyvérad, Miskole, Rijeka. The first international line was opened, allow-
ing three parallel connections at the same time in 1890, obviously
between Vienna and Budapest. Until 1897 the Telephone company of
Budapest was in private hands, when according to the governmental law
No. XVI the telephone company was taken over by the Hungarian Royal
PTT. The legal basis for the takeover was actually laid in 1888 when the
law No. XXXI declared that only the government had the monopoly to
build telegraph and telephone networks in the country. Already at the
time of the introduction of these new services the first Hungarian com-
panies supplying telecommunication equipment were founded, for exam-
ple, the predecessor co.npany of the Telefongyér (TRT), which is today
one of the main producers of Hungarian-made modems, multiplexers and
terminals, was founded in 18768. As a recognition of the advancement of
telecommunication in Hungary in 1896 the International Telecommunica-
tion Union (ITU) held, with the participation of 16 countries, its second
conference on telegraphy in Budapest. Hungary's advance in the field of
telecommunication shows that already in 1899 new experimental tele-
graph systems were introduced between Budapest-Temesvar and
Budapest-Berlin with a speed of about 100 character/sec (!). The experi-
mental service was later discontinued because at that time there was no

need for such a high speed of communication.
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In 1922, after World War ], when the telephone and telegraph service
practically collapsed a ministerial decision was taken to build the first
automatic telephone exchange in Hungary. The first such exchange was
actually only installed in 1928 in Budapest. The first interurban connec-

tion without manual switching was introduced in Hungary in 1938.

At the turn of the century the telephone service of Budapest already
had 5,300 subscribers. Since the telephone exchange operators could not
keep all these numbers in their heads any more, in 1901 it became com-
pulsory for the subscribers to give the name and number of the person
they wished to call. It is interesting to note that at that time this step
proved to be most unpopular within the subscriber community and was a
major source of dissatisfaction with the service. Later on the introduc-
tion of dialling to select a subscriber by its telephone number became
daily practice and was generally accepted by the public. Strangely
enough we will now be in a position to return to the original stage. By
putting more local intelligence into the telephone sets and the main
exchanges, we could move back to the old principle of dialling in a more
"forgiving'' way: e.g., by names, or "the doctor in the High Street"”; the
computer either in the set or in the exchange could find out the exact

number and could do the dialling automatically.

The first public telephone booth was installed in Budapest in 1901, at
the Eastern Train station. By 1911 Budapest already had 18,000 tele-
phone subscribers. After World War I the international link between Hun-
gary and Austria was extended from 8 to 18 circuits in 1927. With this
upgrade Austria also handled a considerable amount of transit traffic

between Hungary and Western Europe. By this time all Hungarian
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exchanges could be reached from all Austrian exchanges and vice versa.
In a similar way connections were opened between Czechoslovakia and
Hungary in 1928 with the transit possibility of three circuits to Berlin.
The link between Belgrade and Budapest was opened in 1924 and through
this also in a rather limited way transit to Greece and Turkey. A limited
link between Hungary and Rumania was only opened in 1929, due to politi-
cal difficulties; the problem of international information flow is thus not a

new issue at all.

The penetration of the telephone network between the two world
wars was slow. In 1940 in Hungary the number of telephone stations per
100 of population was 1.76. At the same time the same indicator for the
USA was already about 15, however, among the neighboring countries it
was still a “remarkable” position (Greece 0.76, Yugoslavia 0.45, Rumania
0.51). As a result of the Jestruction of World War 11, the pre war indicator
of 1.76 could only be reached again in 1950. In the war, 40% of the capa-
city of the Budapest telephone exchanges was lost and the rest seriously
damaged. 707% of the wires were destroyed from the network itself. Also,

the telegraph and broadcasting network was completely demolished.

By the end of 1981, according to [2], the number of main stations
telephone in the country was 636,600, from which only about one-third
was installed in homes, the rest in business. The number of telephone
stations per hundred of population grew from 1.76 in 1950 to 12.1 in 1981,
impressive progress in itself, but in comparison with other countries it is
only moderate; e.g., [3] USA 79.1, Austria 38.6, Greece 28.2. All in all
Hungary's international position in telephone population corresponds to

its GDP/capita indicator. It is a well known fact that there is a direct



- 216 - Chapter 5

relationship between number of telephones in a given country and the
GDP/capita. There is an interesting lesson for other countries here, in
particular for the developing countries, since although Hungary was one
of the first countries in the world to introduce this service and although it
has been in the forefront of research and technological development in
this field since then, the telephone infrastructure of the country due to
its economic potential does not properly reflect its advanced knowhow in
this field There is certainly a positive feedback from a well developed
telephone infrastructure to the economy, but first there must be an ini-
tial investment to build up the critical mass needed for such a feedback.
Due to the present telephone infrastructure unlike other countries the
telegraph network still plays an important role in the country. In Hun-
gary one telegraph message/year/person is sent, which is worldwide an

extremely high figure.

The telex network (partly used for data transmission - such is the
case with meteorological data) was introduced in Hungary in 1942. This
network had at that time only 26 subscribers and one center, operated
manually The number of subscribers grew relatively slowly, in 1944 it
reached only 67 and, this value could only be reached again in 1948, after
the telex network was restored. It was only in 1953 that the system
became zutomated; at this time a Hungarian made telex network with
one control exchange in Budapest and five exchanges in other major

towns was put into operation.

International connection through telex became possible from the
outset of .his service back in the forties (this was actually one of the main

reasons to introduce this service); from 1963 automatic international
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calling became available. In 1974 the number of subscribers reached
5,000 and there is still a very high demand for becoming telex subscribers
in the country; the waiting list is still rather long. In 1976 the density of
the telex network was 6 subscribers/10,000 population, a relatively low

figure; in some countries the telex density is over 20/10,000.

The Hungarian PTT has made data transmission both technically and
legally possible since 1967. The number of subscribers with data
transmission needs was relatively low during the first decade of data
transmission, but this was also the case with the telex network. During
the first years of service data transmission was provided through the tele-
graph and the telephone network on both switched and leased lines. In
1971 the Hungarian PTT opened its first dedicated data network called
DATEX, which is built on a separate, independent telegraph type of net-
work with one central eachange in Budapest. This network allowed data
transmission up to 200 bit/sec in an asynchronous mode. The DATEX net-

work was superseded in 1981 by the NEDIX data network.

In 1960 in Hungary there were only five computers in the country.
By 1985 there were already 21 and by 1979 646, this does not include
mini and microcomputers [4] (Figure 1). For this computer population in
1979 the number of data communication hardware processors (multi-
plexers as a part of the computer configuration) was 82, the number of
line interfaces to these 390, the number of linked on-line terminals 274.
The total number of network terminating points in 1980 was about 600.
This gives 0.12 NTPs per ten thousand working population, which is con-
siderably lower than the West European average (between 1 and 5), but is

about the same range as the neighboring countries in Eastern Europe.
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Figure 1. Number of subscribers for data services in Hungary [ 1. 4].
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Figure 2 shows the distribution of NTPs by line use between 1970 and

1980.

It can be seen that the telephone network played the most impor-
tant role for data communication in Hungary during the seventies; how-
ever the dedicated data network DATEX was also of major significance.
The values in Figure 2 do not yet include data of the NEDIX network, which
after a few months of its installation, i.e., at the beginning of 1982, had
about thirty subscribers and a waiting list of over 80, due to the growing
demand for data communication. More characteristic figures for the use
of NEDIX can be expected in our view only around 1985, since each net-

work needs a kind of introductory period.

Looking at the figures and demands for data communication it
becomes evident, and this is also the expectation of the Hungarian PTT,
that with the introduction of the new NEDIX network in 1981 basically all
data communication needs for the first half of the eighties will be satis-

tied.

The relatively low use of data communication during the seventies
can be explained because of the small number of computers with data
communication facilities and the small volume of international data
traffic, which during the seventies was confined practically to access to
the SITA network. Other international network access projects were only
in their experimental phase in the seventies.

With regard to computer hardware the seventies were dominated by

mainframes of the RYAD I series, with limited or no data communication

capabilities. This is one of the main reasons for the low figures in data
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Figure 2. Distribution of NTPs by line use.
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communication. The RYAD II series computers, which were introduced in
1979, however, do already support data communication and from the
computer mainframe point of view it will certainly solve this problem.
Another hardware difficulty lies in the interface of the present generation
of RYAD terminals and data communication equipment that only support
connections to analog carriers (CCITT V. interfaces), but not to digital cir-
cuits (CCITT X. interfaces). Along this line, e.g., no RYAD computer can be
directly connected yet through a standard CCITT X. 25 interface to a
packet switching network or the production of terminals with CCITT X. 20,
X. 21 interfaces has only just started. For this reason the Hungarian PTT
has also to support in its digital network NEDIX the V. interfaces by pro-
viding connection equipment according to CCITT X. 20 bis and X. 21 bis.
On a research and experimental basis obviously various direct X. 20, X.
21, and X.25 interfaces for computer, telecommunication processors do

exist, but not on a mass production basis yet.

Concerning the necessity of introducing the digital data network
NEDIX for Hungary the average annual growth rate of data terminals in
the last couple of years reached 40-50%. Not only the growth of data ter-
minal equipment but also the rapid development of teleprocessing ear-
marked the end of the seventies and the beginning of the eighties in Hun-
gary. On the one hand the equipment and software components needed
for teleprocessing is considerably improving, and on the other hand the
demand for such applications is growing. For more and more users
teleprocessing is becoming a necessary tool in order to satisfy their data

processing demands.
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In this new situation the Hungarian PTT had to respond accordingly,

which it did with the introduction of its new data network service NEDIX.

As mentioned above, the Hungarian PTT first started its data service
more than a decade ago, and since then it has been providing data link
facilities over direct links and switched connections of the telephone and
telegraph network. According to the PTT--from the line quantity point of
view--there is no bottleneck to using these analog networks for data com-
munication purposes in the short run. However, both the telephone and
the telegraph network were not originally designed to carry data traffic,
i.e., on the one hand it often brought about the problem of inadequate
transmission quality and limited data services to the users, and on the
other hand the way these services were provided in the long run seemed
to be unfavorable for the PTT itself. For these reasons it seemed advis-
able to speed up the development and installation of a PTT network that is
solely designated to serve the data communication needs of the users.
The design of this new network responds to the following new philosophy

adopted by the PTT.

A hierarchy of networks should provide for high quality performance
in services, such as data services, teletex, telex, and telegraph. On the
first level of hierarchy, a common, integrated, basic network should pro-
vide for the principal transmission of signals. The different type of value-
added services for data, telex, teletex, etc. are provided on the second
level.

Since public PTT networks are designed to provide services for

several decades, when making the planning the actual situation of a given

country and the future trends in development have to be taken into
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consideration. In addition, international recommendations and standard-
ization efforts, such as those of CCITT (within ITU) and ISO have to be
taken into account. The Hungarian PTT, which is closely following all
developments of CCITT and ISO, in addition follows the guidelines of the
CMEA Permanent Commission on Postal and Telecommunication matters,
and they are also actively participating in the work of that body. One of
the present activities is to define the basic requirements for interlinking
the present and future national data networks of the socialist countries.
This work should aim to establish similar types of data networks and data
service classes in the socialist countries. The technical specifications of
the CMEA Permanent Commission fully harmonizes with the recommenda-
tions of CCITT, therefore in what follows only references to the original

CCITT recommendations will be made.

After a specific tender for the new Hungarian telex and data
network—after thorough technical and economic consideration--the offer

from the Nippon Electronic Company (NEC) of Japan was finally accepted.

The new telex and data network (Type NEDIX 510 a) with one central
switching center in Budapest and with multiplexers in major country
towns was put into operation early in 1981. The use of the network is
rapidly expanding, and in a couple of years the Hungarian PTT plan to
upgrade their NEDIX network both in its capacity and in the scope of its

services.
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2. SERVICE STRATEGY OF THE HUNGARIAN PTT

The choice of whether to use the new NEDIX network or other PTT
data communication services is left to the users. The Hungarian PTT
itself, however, has a preference towards the new network, since the qual-
ity for data services can be easier fulfilled by NEDIX than by the analog
telephone network. Nevertheless, the PTT does not plan to discontinue its
earlier services; data communication over analog telephone and tele-

graph connections will still be provided in the future.

The technical parameters and the new tariff structure of the new
system enable most data communications demand to be satisfied in an
economical way. In some cases, however, it might happen that the techn-
ical parameters of the DTE or the software data processing system do not
make the use of the NEDIX data network really economical. In such spe-

cial cases it is best to rely on the traditional PTT data services.

The general policy of the PTT towards NEDIX is that through this data
network all equipment needed for telecommunication are provided by the
PTT on a lease basis. However for data communication over traditional
telephone and telegraph lines, all telecommunication equipment, such as
modes, and multiplexers, have to be made available by the user. There-
fore the new policy--applied only for the NEDIX network--makes life both
easier for the subscribers and for the PTT, which now can organize in an
effective way the maintenance of all of the telecommunication equipment.
The local connections to the NEDIX network or to its concentrators are
provided in most cases through local analog telephone links. Only
telecommunication equipment provided by the Hungarian PTT may be

operated on these lines.
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The NEDIX network and its services are such that they can be
extended according to user demand. The extension can include, for
example, new subscriber services, new special services, new subscriber
interfaces, and new switching technologies. From this point of view it is of
major importance that at a later date the Hungarian packet switching
PTT network can be built on to NEDIX, because this network with its cir-
cuit switching capabilities takes fully into consideration those recommen-
dations of the CCITT, which make provision for the introduction of packet
switching services. The X.21 interface--used in synchronous services—
represents also in the CCITT X.25 recommendation the lowest (the physi-
cal) level of the three levels defined. From the NEDIX's and PTT's point of
view it is completely unimportant whether the synchronous channels of
NEDIX are used by the subscribers for simple synchronous type of
transmission or for a "i ser owned"” packet switched subnetwork. For this
reason the PTT does not object to the introduction of "user designed and
serviced" private packet switched subnetworks, which the PTT itself does
not yet support. According to PTT sources, for the next couple of years—
at least until 1984/85—no PTT packet switched service is planned, mainly
due to economic and technical considerations. The PTT seems to be con-
fident that at this point practically all present and future user demands
can be satisfied. As to the introduction of PTT packet switching services
their standpoint is that the investment in hardware and software is not
justified by the present and predicted user demand. If, however, users
want to build their own packet switched subnetwork on NEDIX synchro-

nous services, they may do it.
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Data transmission over the analog telegraph and telephone network
will be also possible in the future. The PTT, however, does not plan any
major reconstruction of these networks in order to accommodate better

data transmission services.

3. LICENSING PROCEDURE OF DATA COMMUNICATION EQUIPMENT
BY THE HUNGARIAN PTT [5]

As outlined earlier, for the establishment of teleprocessing and
remote computing systems there are at present three different telecom-

munication media available in Hungary:
— the telex/telegraph network
—  the telephone network

— the circui't switched public data network NEDIX.

For the NEDIX network the Hungarian PTT provides all means and
equipment for data communication between the telecommunication
interfaces of the data terminal equipment. For the telephone network,
the Hungarian PTT only provides the necessary transmission routes;
therefore the users have to provide the data connection equipment, such

as modems and multiplexers, needed for the remote data connection.

Acccrding to the present Hungarian Postal law (law No. 2 in 1964),
the Hungarian PTT requires that only those types of equipment may be
connected to any of the telecommunication networks of the Hungarian
PTT that have been tested and approved by the PPT from the point of view
of technical and safety requirements. On this same legal basis, all data

connection equipment (modem, multiplexers, etc.) have to be licensed by
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the Hungarian PTT.

The licensing procedure can be initialized either by the manufac-
turer of the equipment in question, by the distributor or by the end-user
himself. The application for licensing should be submitted to the Central
Telegraph Office of the Hungarian PTT (Posta Kozponti Taviré Hivatal--
PKTH, Budapest, V., Varoshaz u. 18. Mailing address: 1365, Budapest, Pf.
1),

There are three different types of licenses granted by the PTT:

— individual licenses (so-called "egyedi engedély")

-~ temporary type-licenses ("ideiglenes tipusengedély")

—  type licenses ("tipus engedély").

The individual licenses are granted only for the piece of equipment
that has been actually .ested and it can be applied only for a specific
application. The so-called temporary type- license is issued by the Hun-
garian PTT as a result of the PTT test of a prototype telecommunication
equipment in question. This temporary license is only valid for the piece
of equipment that has been tested and the aim of the license is to inform
the manufacturer about the standpoint of the PTT before launching mass
production. Application for a type- license can only be submitted for
equipment that can be mass produced through the same technology and
where it is secured that all equipment coming from the production line is
identical in their technical parameters and quality. Therefore the validity
of the type- license is extended to all equipment that is identical in
parameters and quality to the piece of equipment that was subject to

the PTT test. Furthermore, it is a necessary precondition for any fype-
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license that the equipment to be licensed has to comply with the
corresponding CCITT recommendations and with the general require-
ments and regulations for provision of healthy and safe working condi-

tions.

The Hungarian PTT keeps at the PKTH an open register on the
licensed equipment and provides information on them and on the range of

permitted applications.

A full list of data connection equipment as of February 1982 is pro-
vided in Table 1. In principle both Hungarian and non-Hungarian equip-

ment can be submitted for application.

It should be noted that Table 1 only contains information on licenses
that include information about equipment presently in use. Thus, for
example, equipment with early licensing dates, and that is technically
obsolete and neither in use nor in continued usage, is not included in the

table.

In addition to the up-to-date register maintained by the PKTH--where
information can be provided any time upon request—the journal "Szami-
tastechnika" is planning to publish the updated list of PTT licensed equip-

ment once or twice annually.

Costs incurred for testing and licensing of any telecommunication
equipment are to be met by the applicants according to the actual

expenses.
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Table 1. List of data connection equipment {modems) tested and ap-
proved by the Hungarian PTT.

e 1o Manu- i PTT licensce Data Type of Application
facturer nunber transmission
speed (hit/sec)

|
VT-50200 | VIDEOTON | VT-6-0040 600/1200 - for direct telephone connection with two
i and four wires,
| - for switched telephone network with or
|

without.

The license is also valid for modems which
are built into the terminals VT-56191,
VT-60291, VT-60292.

28 LS8t RACAL=- VT-6-0041 1200/2400 - for direct two and four wired telephone
MI%GO connection
(UK) - for switched telephone network in connection
with an LA III. cCall handling device.
MPS 48 RACAL- VT-6-0048 4800/3200 - for two and four wire direct telephone
MILGO connection.
(UK) i
AN=1200 QRION
(HUNGARY) VT-6-0051 600/1200 - for two and four wire direct telephone
connection.

- for switched telephone connection.

l The modem family is produced in the following i
models: '
AM-1200/E
- without supervisory channel and calling/
answering capability

i i AM-1200/F |
{ | = with calling/answering capability but without
i
|
\

supervisory channel

AM-1200/G i
- with supervisory channel but without
calling/answering capability '
AM-1200/H V
- with supervisory channel and
calling/anwering capability. !
|

|
AM=2300 ORION | VT=-6-0057 [ 1200/2400 - for direct two and four wire connection
(HUNGARY) f The validity of the license includes the models
| AM-2400/F and AM-2400/L as well, but the latter
i can only be applied for local telephone networks.
PT=40300 VIDEOTON | VT-6-0059 1200/2400 - for direct two and four wire connection
(HUNGARY) - for switched telephone network but with

manual calling initiation and manual call i
receipt.

| i The license does not include the multipoint

SN T

i { option provided by the modem. i
‘ |
YT-x"300 VIDEOTON | VT-A-0060 " 600/1200/2400/ - for galvanic two and four wire connections. i
(HUNGARY) { 4800/9600 i i
TAM=301 TERTA | VT-5-0061 I 600/1200 ~ for direct two wire telephone connection !
(HUNGARY) | | - for switched telephone connection I
E Application valid for modems with TMM=-600 |
1 | monitoring device too. '
TRT 1 VT-6-0063 4800 - for four wire direct telephone connecticn, in |
bt (FRANCE) | | duplex and half duplex, with manual balance |
iz .2 l } without replay channel. j
| | |
eI 8] IBM { VT-6-0064 T71200/2400 - for direct four wire telephone connection in
(CSA) | | point-to-point or multipoint mode.
| ‘ The device cannot work together with other type |
: of V.26 type of modems. |
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1

200/ 200 | - Ior two wire direct telephone connection }
| = on switched telephone network, also with TMM I
l 200 type of monitoring device.

Ve ) . i {
M= 2D ogxo§ ) VT-6-~0066 600/ 1200 | Modem built according to the V.22 recommendation |
(HHUNGARY) | of ccITT. :
In synchron or start-stop mode I
| = for two wired, direct telephone connections
i = for switched telephone network. H
IR %EM VT-6-0067 1200/2400 | for four wire direct telephone connection in |
(USA) point-to-pecint or multipoint mode.
Because of the applied modulation the modem
cannot work together with other type of v.27
type of modem.
2200/24 RACAL- VT-6-009 1200/2400 [ = for four wire direct telepnone connection
MILGO i
(UK)
SZAM-32 MTA VT-6-0022 Maximum - for two- and four wire direct telepiione
SZTAKI 3200 connection,
(HUNGARY) - on switched public telephone network
(with restrictions)
S 8351 SIEMENS VT-A-0025 1200/2400/4800 -  for two- and four wire galvanic conntction.
(FRG) In case of four wire connection up to ‘0 Km
length it can be run also on 9600 bit/sec
speed.
TAM-200 TERTA VT=-2-0026 200 - for two wire direct telephono connection,
(HUNGARY) | = over switched telephone network
TAM-600 TERTA Vr-2-0027 600/1200 - for two wire direct telephone conrnnection,
(HUNGARY) - over switched telephone network
GH=-2052 ITT=-SRT VT-6-0028 600/1200 - for two and four wire direct telephone
connection
- for switched telephone network
with
The modem does not comply exactlyYthe CCIT™
regulations, therefore for the switched telephon
network 1t can be used only according to given
conditions.
FM-200 VILATI VT-2-0030 200 - for two wire direct telephone connection
(HUNGARY)
5979 IBM VT-A-0032 2400/4800/9600 - for Zour wire galvanic connection
2872 IBM -VT-6-0033 1200/2400 - for two and four wire direct telephone
connection
SEMATRANS [ TRT VT-6-0049 600/ 1200 - for two and four wire direct telepinone
1203 (FRANCE) connection
- for switched telephone network with manual
calling/answering
SEMATRANS| TRT YT-6-0050 7200/2400/4800/| - for two and four wire galvanic connection
(FRANCE) 9600/19200/
38400
MK-600 MIKI VT-6-0053 600/75 - for two and four wire direct teiepncno
(HUNGARY) ! connection. In simplex mode, the data
| channel is 600 baud.
The PTT permission is given for a modem card
with the understanding, that it has to be
applied in "telematics" equipment manufactured
by MIKI. The mode of application has to be
provided by the user before installation.
MK=-75 MIKI VT-6-0054 75/600 Simplex modem, 600 baud data channel, 75 baud
(HUNGARY) reverse channel. Procedures for application
similar to MK-600.
26 LSI RACAL- VT-6-0070 1200/2400 - for two and four wire direct telepnone
MILGO connection in point-to-point or multi-point
(UK) mode with reverse channel, CCITT B type of
communication.
To the modem a voice adapter type RACAL-MILGO
VA-100 can be connected.

page 2 of Table 1.
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4. DATA COMMUNICATION OVER ANALOG TELECOMMUNICATION
NETWORKS —TECHNICAL CHARACTERISTICS AND TARIFFS

4.1. Technical Characteristics

Data communication over analog telecommunication networks, i.e.,
the telegraph, the telex, and the telephone network will also remain in
use for a long period in the future. The significance of the telegraph and
the telex network, because of its low speed and limited character sets,
will, however, be minimal. The analog telephone network,on the other

hand, will keep its role in data communication for a long time.

From the technical point of view, as in other countries, for speed half
duplex is generally possible for the public switched telephone network up
to 2400 bit/sec; higher speeds are only possible in a limited way, depend-
ing on the actual technical status of the line used and of the telephone
exchanges, which are .n some regions hopelessly overloaded and out-
dated. Higher speeds are possible on the new generation exchanges and
lines, which are gradually taking over the function of old equipment and

lines.

Leased telephone lines with line quality according to CCITT M 1040
(and if needed M 1020) with speeds up to 9600 bit/sec are in use, but
actually the quality of the leased lines basically corresponds to the aver-
age Western European standard. With regard to line quality and speeds it
is the modem that is decisive. According to the CCITT recommendations
each modem has a certain requirement towards line quality (e.g., CCITT M
1020; M 1025 or M 1040) and the PTT automatically - when it provides the
permission to connect the modem to the line - measures the quality of

the connection. The requirements for M 1040 (characteristics of ordinary
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quality international closed circuits) are no problem, since the network
basically provides this quality. M 1020 - the special band with conditioned
connection - however, cannot always be assured. The PTT nonetheless
does not see the line quality as a bottleneck, since according to the gen-
eral tendency adopted by the manufacturers of modern modems, more
local intelligence is put into the modems itself, which allows them to work
with higher speeds even on lower quality lines. In this way modems with
speeds up to 14400 and 16000 bit/sec are already on the world market.
The usual practice is that when the CCITT recognizes that such new equip-
ment can be mass produced by a manufacturer in a reliable way, then it
is ready to take over the specification of the modem as a CCITT recom-

mendation.

4.2 Tariffs

Tariffs for data communication in Hungary are regulated by the Min-
istry for Transport and Post in accordance with the National Bureau of
Materials and Prices. The legal basis for tariffs was laid down in the postal
and telecommunication law of 1964 (II. law No. 8, phrase 1c) and in the
4171979 (XI.1) regulation of the Council of Ministers (No. 2, phrase 1).
The actual tariffs are then defined and modified according to needs on
this basis by the Ministry for Transport and Post. The latest modifications
of the telex and data communication tariffs for analog networks were
issued by the Ministry on April 9, 1982 (Regulation No. 3/1982 (IV. 8) KPM,
V1. 571982 (AT 15), and VI/4/1982 (AT 15) modified the previous regula-

tion issued in early 1981: V1/4/1981 (ATR), and VI/2/1981 (ATR)).
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4.2.1. Telex Tariffs

Although the role of telex is not too important for data communica-

tion, some basic figures are given below.

I) Installation Fee

In addition to the installation costs needed for a telex terminal and
for becoming a subscriber of the telex service, for the licensing pro-

cedure of a telex data terminal 500 Ft per data station has to be paid.

For the actual installation of the telex data terminal the Hungarian

PTT charges the customers according to the real costs of installation.

II) Monthly Charges

a). Monthly subscription fee to the telex network: 1200 Ft/telex

station.

b). Rental fee for data communication equipment leased from PTT

is 2% of the gross price of the apparatus.

c). Maintenance fee for data communication equipment leased from

PTT is 1% of the gross price of the apparatus.
d). Maintenance fee for the telex network.
e). Message charges:

1). Direct telex data connection

a). Line fee: 50% of a corresponding telephone line fee

between the locations of the telex stations.
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2). Switched telex data connection

a). cost of messaging between telex stations belonging to
the same telex exchange centers: 1.50 Ft for every

three minutes.
b). cost of messaging between telex stations of different

exchange centers

— between B-19 o'clock 1.50 Ft/36 sec

— between 19-8 o'clock 1.50 Ft/54 sec

4.2.2. Tariffs for Data Communication through the Telephone Network

1).

2).

Connection fee both for direct and switched telephony.

A connection fee--in addition to the actual installation costs--for
a telephone station is 6000 Ft for residential users and 30000 Ft
for business users. This relatively high additional cost is aimed
as a subsidy for the development investment of the telephone
network. According to this, a fee of 30000 Ft is charged for
establishing data terminal equipment access to the public

switched telephone network pro two wire access point.

Thus for direct point to point connection over a two wire link an
installation fee of 63000 Ft is opted for, and for a four line direct

point to point connection 129000 Ft.

Public Switched Telephone Network
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Installation Changes

In addition to the connection costs for the licensing procedure
of connecting data communication equipment to the telephone
network, 500 Ft has to be paid. For the actual installation costs
the PTT bills the applicants according to the real costs of instal-

lation.

Monthly Charges

a). The usual monthly subscription charges, as for any tele-

phone station obviously apply.

b). For data communication equipment rented from the PTT 2%

of its gross price has to be paid.

¢). For the maintenance of these PTT owned data communica-

tion equip.nent 1% of its gross price is charged.

Service Charges

For data traffic on the PSTN the usual telephone charges apply,
which is time and distance dependent. Basically the user has to
pay for any telephone impulse consumed. The duration between
two telephone impulses depends on the time of day, e.g., in
cities it is 1.50 Ft for every 3 minutes between 8:0C and 18:00

and for every 6 minutes between 18:00 and 6:00.

Interurban charges vary according to the distance and time of

day between 15 and 60 seconds telephone time for 1.50 F't.

Charges of calls to other countries depend basically on time,

distance, and technical possibilities. As an example, a 1-minute
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direct call from Hungary to Austria costs 13.20 Ft, to the FRG
19.50 Ft, to Italy 27.00 Ft, to the UK 31.80 Ft to Poland 17.40 Ft,

to the GDR 19.40 F't, and to the USSR 34.10 Ft.

3). Direct Data Communication Links

I).

II).

a).

b).

1).

Installation Charges

In addition to the connection and telephone installation
changes mentioned above 500 Ft is charged for the licensing
procedure for the connection of data communication equipment
to the telephone network. For the actual linkage of the data
communication equipment to the telephone network, the PTT

bills the applicants with the real costs of installation.
Monthly Traffic Charges
For local direct data connection the monthly charges for each

subscriber and interexchange line per circuit are the following:

-- 2-wire connection 1200 Ft

-- 4-wire connection 2400 Ft

For long distance direct data commmunication links the monthly

charges are the following:
For telegraph and telex types of connection
-- up to 50 baud 507%

-- up to 110 baud 60%

-- up to 200 baud 70%

of the costs of a direct telephone line between the two end

points of the connection.
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R). TFor telephone type of connection the monthly costs are equal to
the monthly costs of a direct telephone line, unless time division
multiplexing by the user is used, in this case it is increased by

30%, but no third party traffic is allowed on the line.

Cost of Long Distance Direct Telephone Connection:

in zone 1
- up to 5 km 4000 Ft/month
- up to 10 km 7000 Ft/month

- up to 25 km 13000 Ft/month

in zone Il
- up to 100 km 26000 Ft/month
in zone III

- over 100 km 39000 Ft/month

5. THE DIGITAL DATA NETWORK NEDIX

5.1. The Main Functions of the NEDIX Network

The NEDIX network is built upon the recommendations of CCITT (of
ITU) for public data networks. Its basic principle is circuit switching, but
the applied technical solutions do not prevent the introduction of new
services (such as packet switching). On the contrary they make provi-

sions for extensions those.
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The NEDIX data network of the Hungarian PTT supports data
transmission services of different speeds and types. The first NEDIX elec-
tronic data exchange and switching center was installed at the Central
Telegraph Office of the PTT in Budapest in early 1981. At this stage the
system was a star-shaped network, but the services of this network could

be utilized nationwide.

In five major rural towns of Hungary (Miskole, Debrecen, Szeged,
Pécs and Gyodr) multiplexers were installed in order to collect and distri-

bute traffic from and to data terminal equipment.

It is planned--according to the traffic growth--to upgrade the NEDIX
network by installing electronic switching centers--similar to the one in

Budapest--in the above major rural towns of Hungary.

The data terminal equipment of the subscribers which can be a data
terminal or a host computer, are connected by so-called unified digital
interfaces to the data network. The physical connection between the net-
work and the data terminal equipment (DTE), is provided by a so-called
Data- circuit Terminating Equipment (DCE), which fulfills all functions of
initiating, upkeeping, and terminating data communication calls. The
DCE provides for all necessary coding and signal transformation. The
Data- circuit Terminating Equipment of NEDIX is--on an exclusive basis--
rented from the PTT, and users have to pay for their lease and mainte-

nance.

The connection principle of DTEs to the network is based upon the
CCITT recommendations X.20 and X.21. The primary aim of the NEDIX

data network is to serve "X-type" of DTEs, which at present only represent
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the minority of the terminal population. For this reason the Hungarian
PTT also supports the connection of CCITT "V-type"” data terminal equip-
ment, which was mainly designed for data transmission on analog tele-
phone networks. For subscribers with "V-type" data terminals the PTT
provides a special device that performs the necessary V/X conversion.
This device will be installed at the user's site and will be connected to the
above mentioned DCE, also provided by the PTT. Using this solution, the
"X-type" of equipment can call or receive calls automatically while the
"V-type"” of DTEs can call the network only through manual operation--
although incoming calls can be received either manually or automati-

cally.

The data terminal equipment can be connected to NEDIX either
directly through separate direct connection or through multiplexers,

which are located, as mentioned before, in the main telephone exchanges.

The Data-circuit Terminating Equipment at the users’ end can
according to the physical parameters of the connection to the network be
connected through a modem (if the carrier is voice frequency) or through
so-called baseband transmitters (if the carrier of information is digital,

without modulation).

All subscriber connections have to be 4-wire lines. The NEDIX net-
work does not provide any speed and protocol conversion, therefore only
those connections are technically feasible where data terminal equip-
ments with the same protocols (synchronous or asynchronous) is to be

interconnected.
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Connections between DTEs are established on the basis of the call
number of the DTE to be called. All stations of NEDIX are identified by a
six digit call number. The numbering system is such that the same sta-

tion can be addressed by all subscribers through the same identification

number.

On NEDIX the following subscriber service classes (according to CCITT

X.1) are supported:
— the asynchronous low-speed services class 1 and 2 and

-~  the synchronous mediurmn speed services class 4 and 5.

All NEDIX services enable duplex type of data transmission. During
establishment of calls in all CCITT X.1 type of service classes the CCITT
No. 5 code set is used, and the character structure is identical with the

one used during the data transmission phase.

Special NEDIX Services

The basic function of the network is to provide concurrent connec-
tions between data termination equipment belonging to the same service

classes.

Apart from this basic service some special services are also at the
disposal of the users. Along this line the NEDIX network offers the follow-

ing special services according to the X.2 recommendation of CCITT:
1) Direct Calling

This service enables the network to connect the calling
stations--after having received the call request signal—directly

to the predefined called station without dialing the number of
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the called station.
2) Closed User Group

Closed User Groups enable the subscribers of a predefined
group of DTEs to make connections only among themselves.
DTEs outside the Closed User Group may not call any member of
the group. One DTE may be a member of a maximum of two
groups.

3) Closed User Group with the Right of Establishing Outgoing Calls
Specified members of a Closed User Group may establish out-
side calls to DTEs belonging to the same service classes.

4) Cuall Restrictions within a Closed User Group
a) Specified members of Closed User Groups may not be

called fro.a even other members of their own groups.
b) Specified members of Closed User Groups may not call
other members of their groups.

5) Identification
a) At the time of call initiation the network may send the

number of the calling part to the called DTE.
b) At the time of call initiation the network may send the

number of the called partner to the calling DTE.

In addition to the above CCITT recommended services the following

value added services are available on NEDIX:

1) Group-Switching
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The option of group-switching enables several DTEs of the same
service class linked to the same center to be called by one com-
mon number; the network selects a free line and DTE according

to a predefined chain of data terminals.
2) Call /Receive- Only Stations

Any data terminal of the network can be turned into "call” or

"receive-only” types.

5.2. Technical Characteristics of the NEDIX Network and
its Services [6]

At this point no attempt is made to describe the technical details of

NEDIX fully, which has been done, for example, by [7, 8, 9, 10]; only some

of important aspects for users are outlined here.

5.2.1. Subscriber Service Classes of the Data Network

Subscriber service classes of public data networks are defined by the
X.1 recommendation of CCITT. According to this, circuit switching data
networks support stari- stop and synchronous type of Data Terminal
Equipment (DTE).
a) Start-stop (asynchronous) services

From the service classes listed in the CCITT recommendation, the

following are available on NEDIX:

Class 1: With bound address selection and data transmission
speed (both 300 bauds) and predefined character struc-
ture (1 start-, 8 information-, 2 stop bits). During the

phase of call establishment both DTE and network use the
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code set CCITT No. 5.

Class 2: Into this class belong all data stations working with 11 bit
character structure and 200 baud speed. The same data
transmission speed and character structure are used
during both the phase of call establishment and data

transmission.

The above start- stop type of subscriber categories are code- and
speed-dependent. However, taking into account that at present there is a
strong demand by several users to continue the speed- and code-
independent service of the old DATFX network as well transmission up to
200 baud speed is provided within class 2 services of the new NEDIX
network--in addition to the CCITT X.1 recommendations--as class 2' ser-
vice code and speed-ir 'ependent data. Subscribers of the class 2' use
number dialing (10 impulses/sec)--according to CCITT U.1.B--and use

single- or double-current telegraph interfaces.

b) Synchronous type of services

According to CCITT classes 3-7 are provided for synchronous data
terminal equipment (Table 2). These classes utilize the CCITT No. 5 code
during the call establishment phase. The NEDIX network supports only the

synchronous classes 4 and 5 in its present configuration.

The network is provided for duplex transmission in all application

classes.

In the first phase of interconnections to other national data net-
works it is planned to link NEDIX to Austrian data networks, i.e., to the

DATEX circuit switching network of the Austrian PTT, and to the network
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Table 2. Subscriber Service Classes of the Hungarian PTT Data Network

NEDIX
= ] call establishment I cata transmission
Service ‘ L Type of
class Sreed i Character- f speed Character- DTE |
/bit/s/ | structure | /bit/s/ structure ;
| i
1. 300 No.5 11 Dbig 300 11 bit start-stop ;
2. 110 No.35 11 bit 110 11 bit start-stop :
%
200 No.5 11 pit 200 1l pit start-stecp l
l
l | |
2 llumber dialing, 10 imp/sec max. 200 free start-stop
/ DATEX [
1, 2400 Ne.3 - 2400 - Synchronous
|
5: 4300 No.5 - 4300 = Synchronous
L

node of Radio Austria in Vienna . The latter was actually put into opera-
tion in July 1962. As to the connection to the Austrian DATEX system, the
asynchronous type of services in class 1 and 2 can be interconnected
without any technical difficulties. The synchronous services for class 4
and 5 do differ for the two networks in the so-called envelope structure.
The NEDIX has a 6+2 envelope structure according to CCITT recommenda-

tion X.50, the Austrian DATEX has a B+2 envelope structure according to
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CCITT recommendation X.51. Thus, in order to interlink the service
classes 4 and 5 of the two systems, an X.51/50 converter has to be
installed, which has to be provided according to CCITT recommendations

by the Austrian PTT.

5.2.2. Numbering System of the Data Network

Data stations of NEDIX are identified by a six digit so-called network
terminal number (NTN). The numbering system is closed, thus, any par-
ticular terminal can be reached by all other terminals belonging to the
same service class by the same network terminal number. The number-
ing system will not be changed when the network gets upgraded and it

also allows the introduction of new service classes.

Structure of the 6-digit Numbering System

|D..D|=|Z| Y | I XXXX|

| | local number of DTEs belonging
| | to the same service class
l
|
i
I

| service class identifier code

exchange area code

International Calls

International calls from and to Hungary through the NEDIX network
can be made according to the X. 121 recommendation of CCITT: accord-
ing to this CCITT recommendation, Hungary, for example, has the country

code "216", which would be used by the caller from abroad.
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General Structure of International Calls

| |D...D]|

N
| |
| DTE number within a
|
1
|
|
|

given country (it can be
maximally 10 digits; for

Hungary as mentioned above it is
B digits)

- network identifier code (the
different PTT networks of the
country of the called DTE are
identified by a separate digit)

l three digit country code

(- , Prefix, which signals that the
call requests connection to a
foreign DTE; for domestic DTE
its value is 0.

Thus a call to Hungary:

P2160D; ... Dg

5.2.3. The Topology and Systems Technology of the NEDIX Network

The present NEDIX network incorporates in its present topology all
elements needed for future upgraded network based upon many switching
centers. The network supports even in its present star-like form the con-
nection of DTEs country-wide. The network performs all digital switching
and all network multiplexing functions on the basis of time division. The
principle of time division enabled the optimization of the switching and
data transmission functions of the system. At remote locations of the
system in five major cities of Hungary time division multiplexers were
installed, as their counterpart in the central data switching center in
Budapest is a joint multiplexer, a so-called transmultiplexer. The syn-

chronous data channels are collected according to CCITT X.50 by digital
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time multiplexer devices.

These digital multiplexer devices, which operate with a group carrier
rate of 64 kbit/sec, are connected locally (within a given local network)

either by baseband or by PCM transmission devices.

Subscribers may connect their DTEs through DCEs directly to the
network switching center or to the multiplexers installed in the country
towns. The signal transformer at the user side is built in the DCE. Up to a
maximum of 20-30 km--provided physical connection is given--baseband
transformer has to be used, beyond this limit a modem should be applied
connected to analog telephone channels. Figure 3 lists all options for

connections to the NEDIX network.

The multiplexers--at least at the beginning of the NEDIX service--are
installed in PTT buildings. It is, however, quite clear that in certain cases
it would be of major advantage (both for the subscribers and the PTT) if
multiplexers could also be placed at the user’'s location. This opportunity
has been looked at recently by CCITT and resulted in a recommendation
for synchronous multiplexer-DCE specification. This new recommenda-
tion could not be taken into consideration in NEDIX, but the PTT is exa-

mining how it might be introduced.

The synchronous DTEs are connected to the network on the software
principle of enveloping. Enveloping means that the bit stream coming
from the DTE is divided into 6-bit groups, and each group has two addi-
tional bits to indicate the status of envelope synchronizing and control
interface wires. As a result of the enveloping the actual transmission

speed of the network is 33% higher than the speed available for sub-
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BUDAPEST
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)_[[L A D X.20; X.20 bis
-D A\ { l X.21; X.21 bis
X.20; X.20 bis
NEDIX _/\/‘—D
510 A c
switching -—-—/\/——D
center D
3 <
X.21; X.21 bis

PCM [T PCM

COUNTRYSIDE

! I X.20; X.20 bis
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3

Y, { lX.21;X.21bis
N\
X.20
X.20 bis
f\ﬁ
X.21
A% X.21 bis

——\—— Physical connection used for baseband transmission
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——-—@ Synchron data TDM equipment
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PCM[ZZZ PCM transmission device RN ApAEhransns ik

Figure 3. Connection options to the NEDIX network
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scriber services. As a result of the enveloping the carrier rate is 3200
and 6400 bit/sec, respectively, for class 4 (2400 bit/sec) and class 5

(4800 bit/sec) services (Figure 4).

5.2.4. Quality Parameters of Subscriber Services

- The bit-error rate between two NEDIX DTEs of the same service

class cannot be worse than 1075,

- The time limits for call establishment and call termination are

the following (Table 2a).

—  On the data network not more than one unsuccessful connection
attempt is allowed for every thousand call requests. The rea-
sons for this can be traffic congestion on the network, or disabil-

ity of handling the call request, or hardware errors.

— On the basis of calculations it is expected that on average that
only once in every 100 days will subscribers have to restart their
data transmission due to network errors of NEDIX. In such cases
the network center will not accept new call requests, but exist-
ing data connections will be still served. The restart process
and the duration of such "disturbances" is expected to be in
each case about 20 seconds. The disruption of existing connec-

tion is expected to happen even more rarely.

5.3. NEDIX Tariffs

All NEDIX tariffs for installation of DTEs and their operation are also
governed by the Regulation of the Ministry for Transport and Telecom-

munication (Kézlekedés és Postaligyi Minisztérium) on the Tariffs of Data
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Databits
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synchronizing It contains information on the
bit state of the C or | wire of the

DTE—-DCE interface
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carrier rate User rate
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Figure 4. Processing of envelopes by the DCE
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Table 2a.
Time limits for | Between call and | Between call termination
NEDIX call request request and actual
termination

Asynchronous 150 msec 490 msec

service classes

Synchronous 50 msec 100 msec

service classes

Communication Services (No. VI/4/1981/AT 2). The tariffs fall basically
into two major categories; cost of service initiation and costs of service

use.

1. Tariffs for Service Initiation
These tariffs are to paid when users subscribe to NEDIX:

1) The connection fee is 500 Ft and has to be paid for the adminis-

tration and licensing procedure before installation.

2) All costs in connection with the establishment of lines and instal-
lation of DTE. Subscribers have to pay for the installation
according to the number of working hours and materials used.
This usually does not exceed 2000-5000 Hungarian Forints.
Higher costs, however, can be expected if the required 4-wire
connection has to be provided through the installation of a
separate line or by the provision of some special devices. In
such cases the subscriber will be notified separately, and the
PTT only starts installation upon acceptance of extra costs by

the subscriber.
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II. Monthly Payments
For the use and operation of the network, monthly payments have to

be made. These payments are fized and traffic dependent,
a) Fixed Charges

1) Monthly subscription fee

A monthly subscription fee--independent from the traffic-has to

be paid for each DTE connected to the network:

class 1 (300 bit/s) 1200 Ft
class 2 (200 bit/s) 1200 Ft
class 4 (2400 bit/s) 3000 Ft

class 5 (4800 bit/s) 4000 Ft
class 6 {9600 bit/s) 4800 Ft

2) Egquipment rental

(see Table 3).

Table 3. Monthly equipment rental

Service Classes

Equipment 1[2[ 4 [5 | B+
Forint
Data circuit
terminating
equipment (DCE)
- for digital B0O | 800 1200 1200 1200
connection
(X.20/X.21)
- for analog BOO | 8OO | 5000 | 1100 | 13000
connection
(X.20 bis/X.21 bis)
Network controller 700 | 700 700 700 700

Other equipment 2% of the gross price of equipment

* This service is not offered yet on NEDIX, only prices are defined.
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(see Table 4).
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Table 4. Monthly maintenance charges of equipment

Chapter 5

Service Classes
Equipment 1 l 2 4 5 [ B6*
Forint

Data Circuit

terminating

equipment (DCE)

- for digital 400 | 400 600 600 8600
connection

- for analog 400 | 400 | 2500 | 5500 | 8500
connection

Network controller | 350 | 350 350 350 350

Other equipment 1% of the gross price of equipment

* Service not offered yet on NEDIX

4) Line Maintenc ce Charges

If the DTE and the data switching center is connected to the

same local telephone network, maintenance of lines is without

charges. If the DTE is connected by long-distance line to the

data switching center, then 2 Ft maintenance charges for every

100 m of the long-distance line have to be paid by the sub-

scribers.

All monthly fixed charges have to be paid independent of the

amount of traffic between the DTE and the NEDIX network.

b) Traffic Dependent Usage Charges

1) Local traffic

(between DTEs connected to the same data switching centers)
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Day fares
(between 8:00 - 19:00 hours)

Class 1
Class 2
Class 4
Class 5
Class 6*

Night fares

Minute charges
(Ft)

o TN\ SN

Minute charges

(between 19:00 - 8:00 hours) (Ft)
Class 1 0.75
Class 2 0.75
Class 4 1.50
Class 5 3
Class 6* 6

Long- distance Usage Charges

Chapter 5

(between DTEs connected to different data switching centers)

Day fares
(between 8:00 - 19:00 hours)

Class 1
Class 2
Class 4
Class 5
Class 6*

Night fares

Minute charges
(Ft)

o
NP WL wWw

Minute charges

(between 19:00 - 8:00 hours) (Ft)
Class 1 2.25
Class 2 2.25
Class 4 2.25
Class 5 4.50
Class 6* 9

At present there is only one data switching center in operation, i.e.,

in Budapest. As mentioned before multiplexers have been installed for

* This service is not provided yet on NEDIX.
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collecting synchronous traffic in five major cities of Hungary (Miskole,
Debrecen, Szeged, Pécs and Gyor). DTEs within the reach of these five
multiplexers may use through this equipment the NEDIX network at local

charges.

The duration of the actual traffic between DTEs is measured by the

PTT with 0.1 minute accuracy.

A minimum charge for all successful calls both local and long-
distance, has to be paid, even if the actual connection time was below the

above minimum limits, lL.e.:
i 60 sec for classes 1 and 2

e 30 sec for classes 4, 5 and 8.

The traffic dependent charges are billed monthly.

All above charges ire valid for all DTEs connected to the data net-
work. The charges for the DTEs of the old DATEX network {class '), which
has been operational since the beginning of the seventies, are equal to

the NEDIX class 2 charges.

IIl. International Charges

It was planned from the outset to connect the NEDIX network to pub-
lic data networks of other countries. The first such connection was made
in July 1982 to Radio Austria, which maintains in Austria international
linksboverseas on a permanent basis, such as to TYMNET, TELENET and
DATAPACK in North America and on a temporary basis to some European
PTT networks, such as DATEX-P in the FRG, TRANSPACK to France, CTNE

the PTT network in Spain, PSS in the UK and NORDIC in Scandinavia.
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Dedicated links to Italy (ESA) and Switzerland (Radio Swiss) are also avail-
able. The Radio Austria link, however, is only permitted by the Austrian
PTT to transit to overseas and vice versa, transit to other European net-
works has to go through the Austrian DATEX networks. Traffic both from
Hungary through NEDIX to international networks are provided, and vice
versa: the Hungarian PTT aims for a balance between in and out calls to
and from Hungary in order to outweigh the amount of convertible
currency spent on foreign data links and that earned on calls to Hungary
from foreign locations. Hungarian users pay--as for international tele-
phone and telegraph services--for international data calls through NEDIX
in Hungarian Forints, for connection to North America through the Radio
Austria node Hungarian users pay 25 Ft per minute. No traffic charges
are paid separately. The next step in international connection will be to

the DATEX 300 L network of the Austrian PTT.

IV. Fees for Special Services

Some outlined special services are provided by the Hungarian PTT
against separate charges. All charges for special services belong to the
category of so-called free charges, which means that they do not have to
be approved by the Hungarian Price and Material Office (Orszégos Anyag
és Arhivatal).

For the administrative preparation of any of the chargeable special
services 500 Ft have to be paid separately for each service as service
preparation fee. For modification of any of these services 250 Forints are
charged. In addition a monthly fired usage charge has to be paid, which

is independent of the frequency of usage.
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Table 5. The charges for the special services per DTE

Special service Charges (Ft) per DTE |

Closed User Group

- with 2 DTEs 2000

- with 3-56 DTEs 800

- with 6-10 DTEs 400

- with more than 10 DTEs 200
Direct calling 750
Identification of calling DTE 150
Identification of called DTE 150
Restriction in call initiation 500
Restriction in call acceptance free

V. Charges for Temporary Data Stations

Temporary data stations can be established by the PTT on the
request of the user, for a maximum of 2 months. For the installation and
use of a temporary data station the same tariff structure is applicable as
for permanent data st: "ions. For temporary data stations in use for less

than a month, charges for one month have to be paid.

5.4 Contact Points —How to Make an Application to
Subscribe to NEDIX

Enquiries and information on data transmission services of the Hun-
garian PTT can be obtained from the Central Telegraph Office of the PTT
(PKTH), and all requests for satisfying data transmission needs have to be
directed to the same office (Address: Budapest, V. Varoshaz utca 18.

Mailing address: 1364 Budapest, Pf. 1. Telephone: 184-811).

All applications for services have also to be sent to the Central Tele-
graph Office of the Hungarian PTT. Applications can be made in letters,

but separate printed forms are available as well.
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Applications to NEDIX have to include:
Name of subscriber, address, bank account number,

Name of thc responsible person at the subscriber's organization,
telephone number,

Location of DTE, where the NEDIX port has to be installed,

Service category of the DTE (in class 2, also speed has to be given) in
case of "V" type interface also the planned mode of service has to be

described,

Is "V" or "X" type of interface available at the DTE? Make of DTE has

to be provided,
Special services required,

Name and telephone number of responsible person at the

subscriber’'s organization for technical questions.

For further information on the application and NEDIX services the

Data Communication Division (Adatatviteli Csoport) of PKTH in Budapest

can be contacted (Tel: 01/175-313). Forms for applications can be

obtained from the same group.

Where to Report in Case of Trouble or Technical Defects?

Technical defects of DTEs and of NEDIX have to be reported twenty-

four hours a day to the operating center of PKTH (PKTH Hibafelvevd Szol-

galata, Tel: 01/175-415, 01/175-619 and Telex:22-1171) in Budapest.
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6. TRANSBORDER DATA FLOW APPLICATIONS

6.1. The Legal Basis for Transborder Data Flow Communication

In Hungary there are several governmental and ministerial regula-
tions in force, which on the whole regulate the generation, processing,
storage and transfer of computer readable information both domestically
and internationally. Some of the regulations deal with the handling and
protection of so-called "state secrets” and "office secrets” such as the
governmental regulation No. 14/1971 (IV. 15), the ministerial regulation
No. 3/1971 (IX. R3) issued by the Minister for Internal Affairs and the
Penal Code IV./1978 of the Hungarian Parliament. For more technical
type of matters in connection with data processing the following regula-
tions are in force: The ministerial regulation No. 2/1977 (VII. 30) issued
by the Chairman of th. Central Statistical Office (KSH) about data pro-
cessing and storage of statistical data; technical guidelines and safety
standards (M1 - 02102) issued by the National Fire Department for the
fireprotection of computer centers; the construction standards 12/1980
(III. 14) issued by the Ministry for Building and Town planning for com-
puter centers; the ministerial regulation No. 4/1800 (IX. 5) issued by the
Minister for Internal Affairs on National Fireprotection Standards; the
ministerial regulation No. 1/1981 (I. 27) issued by the Minister for Inter-
nal Affairs on the security, safety and fireprotection of computer sys-
tems, and in connection with it the guidelines issued by the Chairman of
the Central Statistical Office on the implementation of the above regula-

tions.
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Concerning privacy of individuals--a frequently discussed issue lately
in the literature and at many conferences--in Hungary the Civil Code (No.
IV./1959 modified by 1V./1977) is of guiding importance. This law is the
basis for personal privacy, it regulates on how personal privacy should not
be affected by computer supported data processing methods and what

the consequences are if personal privacy is offended.

In the field of transborder data flow the first ministerial regulation
No. 3/1974 issued by the Minister of Finance regulates the way official
documents can be taken abroad or can brought into Hungary. Certainly
the off-line and on-line transfer of machine-readable information is one

category of official documents.

The most important step in regulating transborder data flow was
within the framework of the new Hungarian Data Regulation N. 1/1981 (L
27) signed by the Minister for Internal Affairs, which came into force on 1

July 1981.

The regulation was formulated at the request of the Council of Minis-
ters in close cooperation with the Central Office of Statistics and other

responsible ministries.

This new regulation, which is published in the official Hungarian Law
Gazette (Magyar Koézlony, Issue 5/1981, pp 130-138), is a result of pioneer-
ing efforts in the very difficult and complex field of data legislation. Simi-
lar to the existing Western Data Protection Acts, the law is a "first genera-
tion" regulation, although the model it represents obviously reflects the

philosophy and constitution of a socialist country.
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The new regulation deals among other things with the handling and
protection of computerized data; the regulation of fire and property secu-
rity; the security aspects of data communications; and the regulation of

international data transfer.

With regard to transborder data flow, the law does not restrict the
free flow of "open data", unless it falls into the so-called "state secret” or
"office secret” category. Information under the latter two categories can
also be transmitted according to a well-defined procedure described in

the law.

The protection of privacy, an issue of considerable interest to many
countries, is described in paragraph 21 of the law: it begins by classifying
all personnel information under the "office secret” category, with the
exception of information intended primarily for public usage (e.g., the
computerized "Who's Who?"' database) or in the case where no link to the

"owner' of the data can be established.

Data collection, data communication, data processing of information
on persons having working or legal relations with a given entity (organiza-
tion, firm, etc.) can only be carried out in accordance with the primary
purpose and function of the organization, subject to the permission of the
director. All other categories of collection, transmission, processing of
personnel data can only be initiated by separate law, upon the instruction

of the Council of Ministers or by the responsible Minister.

Although possible in principle, transborder data flow of personnel
data nonetheless falls under the category of high security control since,

as mentioned above, all personnel data is classified as "office secret".
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This regulation, we believe, equips Hungary from a legal point of view
to accept and participate in increasing international computerized data

traffic.

There is also a special regulation that has also some connection to
transborder data flow issues related to the service on remote sensing
data--especially processing and responsibility for such services (Regula-

tion 13/1980 (VI. 11) issued by the Ministers for Agriculture and Defense).

6.2. Some Transborder Data Flow Applications

Online transborder data flow applications have at present a relatively
small share of the total flow of data crossing the borders of the country.
With regard to databases the off-line exchange of machine-readable data
still exceeds the online form of flow. Nonetheless the on-line access to
databases and other host services from and to Hungary started at the
beginning of the eighties. First it was experimental dedicated connec-
tions, such as various links between Hungarian research institutions and
similar institutions both East and West. In 1982 after the introduction of
the NEDIX public data network the first international link to Radio Austria
was opened allowing international public on-line transborder data flow

traffic for the first time.

Only references are made here to present individual transborder
data flow applications, since they are described to a great extent in other
papers and chapters: access to public databases as a special form of
transborder data flows in [11], flow of meteorological data to and from
Hungary in [12], data network of the international news agencies in [13],

SITA the data network of airlines in [14], and the private data network of
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IIASA and other Hungarian research institutions--used for exchange of

scientific data for the promotion of IIASA's research in [15] and [11].

In addition to these present transborder data [low applications what

can be expected for the future?

In the domain of public networks and services the number of interna-
tional connections will continue to grow. During the eighties we will wit-
ness the emergence of public PTT data services in most European coun-
tries. As soon as these new services become available PTTs will intercon-
nect them either directly or where this is not possible through gateways.
The emergence of such networks in most Western European countries will
be completed by 1985. It is expected depending on demand, that they
will be interconnected and intermeshed with the Hungarian PTT data ser-
vices in one way or another. With regard to Eastern European PTT net-
works the Hungarian NEDIX network is the first public digital data net-
work in this region. In some other countries, such as Bulgaria and Yugos-
lavia, PTT data networks are expected to emerge before or around 1985,
but on a global basis for Eastern Europe the emergence and interconnec-
tion of public digital data networks for this part of the continent is only
expected for the second half of the eighties, when both demand for such
services and technical capabilities, especially in computer hardware and
data communication equipment, justify the creation of such a public

international data network.

The situation with dedicated private network is different. Not only
have they already been operational for a couple of years, they will also
grow both in number and in their technical capabilities throughout the

eighties.
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From the presently known major networks it is expected that the
interbank network SWIFT will be extended also to Hungary within the next

few years.

In the field of science and technology there are plans for a dedicated
computer network to interlink, with UN assistance, Hungarian research
institutes already interlinked to similar institutions in Austria and the
Soviet Union also to institutions in Yugoslavia, Bulgaria and perhaps
Rumania, Turkey, and Greece.

All in all--although with the usual time delay of a few years--the role

of transborder data flow in Hungary will be as significant as in any Euro-

pean countries with an open economy.
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DATA COMMUNICATION IN THE USSR —
THE TELECOMMUNICATION INFRASTRUCTURE
AND RELEVANT ADMINISTRATIVE PROCEDURES

A. Butrimenko and I, Sebestyén

0. INTRODUCTION

Data communication in a large country such as the USSR is a very
complex subject, which has to be approached from many different sides.
Therefore in what follows we try to elaborate this topic first from the gen-
eral status quo and of the telecommunication network of the USSR. The
present status of the telephone network, which still represents the back-
bone of data communication, is a very important factor in determining
what actually can be done in data transmission. We devote a separate
chapter to the description of communication satellite systems, which
already play an important part in telecommunication and data transmis-
sion in the USSR, and which are even more promising for future data

transmission applications; their potential is truly tremendous.
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In a subsequent chapter we describe the present PTT telecommuni-
cation services, its present administrative procedures, and some tariff
questions. This chapter aims to provide a general overview of what is
available for data communication users, special emphasis being paid to

the international aspects of these services.

Finally, we describe briefly the state of computer networking in the
USSR, showing present practices, applications and some future trends. In
particular we point to some of the existing international computer com-

munication systems already in use.

1. STATE OF THE TELECOMMUNICATION NETWORK

1.1. The Telephone

Data communicati- 1 possibilities over leased lines or public switched
telephone networks has been largely determined by the state of develop-
ment of the national telephone network, which is influenced by many fac-

tors only referred to briefly in this study.

The first well known factor is that the development level-- measured,
for example, as numbers of telephone stations per 100 population—is gen-
erally dependent on the economic capacity of a given country, often
expressed as Gross National Product per capita. As shown in Ref. 1 and in
a number of other publications, there is generally a linear correlation
between GNP/capita and the number of telephone stations/population
(Figure 1). There are obviously other factors that impact on this develop-
ment level, such as the geographical characteristics of a given country,

the usage pattern and social role of the telephone, and historical develop-
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ment trends.

Figure 1 shows also that countries with extremely large scarcely
populated territories operate telephone network services that are actu-
ally less developed than one might expect according to their GNP /capita
figures. This is obvious, since the difficulty of extending the telephone
network infrastructure to remote parts of countries--often with climatic
extremes, such as in Siberia--cannot be compared with the network
expansion in densely populated and highly industrialized areas, such as

the Netherlands.

Much has been said about the social role of the telephone, e.g., in
Ref. 2. There are regions in the world, e.g., the USA, where the social role
and impact of the telephone, both on the private and business life, is
more determinant than for example in Europe. This obviously influences

differently the needs of telephone users in various countries.

Another important factor is the development history of a given
national network. Using the traditional wired technology, the develop-
ment process of a national network is both extremely slow and resource
consuming. Figure 1 shows that even in the United States, which had one
of the most favorable conditions for building up a telephone network, this
was a long and time consuming process. In [1] we showed that the full
penetration (B0%) of the telephone in US households took about 72 years,
a progress that was about four times slower than for the radio or the
television service. For other countries this relation is far worse. The
trend might be changed to some degree with the introduction of new
technologies, such as fiber optics, integrated high speed telephone net-

works, and satellite communication, but for the moment it remains slow.
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The present state of development of the USSR telephone network can

be fully derived and understood from the above considerations.

Geographically the country, with its territory of 22.5 million km?
occupying about 20% (!) of the whole earth, has a scarce population espe-
cially in remote rural areas. From this point of view the characteristics
of the USSR are somewhat similar to those of Canada and Australia,
although the population distribution pattern differs in some ways: in
Canada the majority of the population lives in a 100-150 km wide "belt”
along the US-Canadian border; a similar concentration can be observed in
Australia, especially around Sidney and Melbourne. The population pat-

tern of the USSR is, however, distributed.

Some comparative data are given in Table 1 for selected national PTT
telephone networks. In 1980 the USSR had about 20.5 million telephones
in service. However, the ratio of telephones per head of population is
relatively low for a country that belongs to the industrialized world.
There are many factors contributing to this low ratio: the GNP /capita fig-
ure, the unfavorable geographical and clirnatical conditions for building
up the network, and the social role of the telephone in the USSR. The his-
torical development of the network is also important. For a long period of
time the industrialization policy of the country gave higher priorities to
industries--such as the steel industry--that contributed directly to the
production capacity of the country. Thus the general state of the tele-
phone network is somewhat less developed. According to Table 1 the
situation is improving, the growth rate figures are promising; the 7.3%
increase between 1979-1980 in the number of telephones in service

implies that the country is expanding its telephone network as fast as is
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Table 1. Countries that have reported 500,000 or more telephones. Com-
parative data for the years 1980, 1979, and 1970. (Reported
data are as of January 1, 1980 Source: AT&T Long Lines, 198.,
The World's Telephone's - a Statistical Compilation as of January,
1980, AT&T Long Lines Overseas Administration, Morris Plains,

USA).
atio of tel o e
Total telephones in service Ratio ot ephones per
100 population
Percent Percent
Name increase increase
1980 1979 1679-1980 1970 1870-1980 198C 1979 1970

Argentina 2,759,738 2.650.849 3.8 1,688,428 85.4 10.3* 10.0° 6.9
Australa 7,366,2125%8 6,268,290 18.0 3,598,692%80 105.5 52.049% 43.7 29.3
Austria 2,812,678 2,617,834 7.5 1,334,339 110.8 38.8 34.0 181.1
Belgium 3.447 697 3,270,882 5.4 1,836,814 78.0 35.0 332 20.1
Brazil 8,484,000 5,522,445 17.6 1,787,000 263.4 51 4.5 1.9
Canada 15,560,284381 15,059,428578 3.3 9,302,828 67.3 85.64363.5* 43.8
Chile 553,858 531,143 4.3 348,258 58.0 4.9 4.8 3.6
China-Taiwan 2,568.078 2.099.310 222 338,803 857.4 14.7 123 2.4
Colombia 1,524,000 1,444,972 5.5 545,851%73  179.2 5.8 57 2.6
Czechoslovakia 3.072,829 2,881,197 3.1 1,885,229 68.5 20.1 187 13.1
Denmark 3,144,558561 2,835,124582 7.1 1,599,952 88.5 61.459756.5%7 325
Finland 2,244 365 2,127,392 5.5 1,089,700 106.0 47.1 447 23.1
France 22,211,95. 19,870,008 11.8 8,114,041 173.7 41.4* 373 16.1
German Dem.Rep. 3,071,515 2,958,390 3.9 1,986,190 54.6 18.3 17.7 11.8
Germany,

- 26,632,302 24,743,487 7.8 12,458,268 113.8 43.488 403 20.4

Fed.Rep.of
Greece 2,664,050 2,487,485 oA | 881,003 202.4 28.2* 28.5* 10.0
Hong Kong 1,517,294 1,382,214 0.8 502,374 202.0 30.2° 292 126
Hungary 1,188,528 1,142,597 3.8 777,739 52.6 1.1 10.7 75
[ndia 2,815,0755%8 2,423,762 7.9 1,159,519 227.9 0.4423 04578 0.2
ran 730,000 n.r. - 288,220 155.0 2.2 C 1.0
[reland 586,000 554,000 5.8 287,108 104.1 17.3%29 16.8¢ 9.8
Israel 1,081,480 1,028,087 5.2 457.721 136.3 28.2 275 18.0
[raly 18,084,996 17,080,870 5.9 8,528,354 112.1 31.8 30.! 16.0
Japan 55,421,515490.564 52 937 304579 4.7 23.131,688%! 1398 47.6490458579 224
Korea, Rep.of 2,898.687 2,387,338 21.4 562,111 415.7 7.8 6.6 1.8
Yexico 4,532,557 4,140.271 95 1,327,702 2418 8.4* B6.0° 2.7
Netherlands 6,852.776 4,140,271 8.1 3,120,766 119.6 48.6 454 24,1
New Zealand 1,729.915 1,762,130 -1.8 1,202 590%1 43 .8 55.0 56.1 42.8
Norway 1,725.678 1,636,491 5.4 1,090,662 58.2 42.3 402 28.2
Phusppines 519 542 593.127 ~12.4 293,343 77.0 12 f.2 0.8
Poiand 3,243 693 3,095.203 4.8 1,756,248 84 7 9.1 8.9 5.4
Portugal 1,305,380 1,253,530 4.2 698,075 87.0 13.1 127 s
Puerto Quico 651,388 604,271 7.8 302,214 115.5 18.5 193 10.9
Singapore 625,130 540.209 15,7 136,267 358.8 26.5 229 6.7
South Alrica 2,662 399951 2.456,329574 8.4 1,482,299%81 79 6 10.8* 10.0° 7.3
Sovies Uion 22.464.C00 20.943.000 73 aa - 8.4 79 -
Spain 11,107,824 10,311,423 ke 4,128,363 169.2 29.4 280 12/5
Sweden 8.407.031 8,160,359 4.0 4,206,905 48.8 771 74.4 237
Switzeriand 4,448,005 4,292,205 3.8 2.846.335 58.2 70.4 59.8 45.4
Turkey 1,747,854 1,578,386 10.7 513,568 240.3 3.9 (Rl 1.5

United Xingdom  26,651,3843%% 24,934,870 8.9 13,947,000%81 911 47.7 446  25.0

United States 175.505.000387 168.994,00037% 3.9 115,222,000 52.3 79.1 77.0 58.4
Venezueia 1,165.016 920.252 26.6 377.662 208.5 8.5 8.2 37
Yugosiavia 1,912,833 1,732,558 10.4 622,939 207.1 8.5 7.8 3.1
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reasonably possible. The growth rate for the USSR compares favorably
with the growth rates for other developed countries that are in a similar
phase of development (e.g., Austria) and is obviously higher than for those
countries that are about to get close to their saturation level, such as

Sweden, Switzerland, or the USA.

1.2. Space Technology in Telecommunication

In the development of the PTT networks, recent technological
advances such as satellite communication--in which the USSR is one of
the leading countries--are of major importance. According to [11], for
such purposes the USSR at present operates the MOLNIYA type of satel-
lites in highly elliptical orbits that are quite suitable for high latitude ser-
vice areas, together with a number of geostationary satellites (STAT-
SIONAR, STATSIONAR-T) using the 4/6 GHz spectrum. Satellites of this
type are used not only for the national needs of the USSR in telephony,
TV, and radio broadcasting but also for the requirements of the INTER-
SPUTNIK International System and Organization of Space Communica-

tions.

Typically, the bandwidth of a satellite space channel is measured in
tens or hundreds of Mbit/s. Typical inputs into this space channel are
voice (tens of Kbit/s), data (from a few Kbit/s to Mbit/s), and image (up
to several Mbit/s). It is therefore necessary to multiplex these inputs

into and demultiplex them out of the space channel.

In the national satellite communication system of the USSR two
types of multiple access (multiplexing techniques) are used: FDMA (fre-

quency division multiplexing) and TDMA (time division multiplexing).
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a) FDMA

The FDMA technique is used in the majority of telecommunication
satellites, also in the USSR. It is used in links with low traffic such as the
analog transmission of voice. In this case a certain part of the frequency
spectrum within the transponder passband is assigned to each transmit-
ting and receiving station in the network separately all the time and all
the stations can operate simultaneously emitting carriers modulated by
telephone messages or TV-radio broadcasts in the allocated frequency
bands (Figure 2).

The advantage of FDMA is its simplicity and its adequacy for tele-
phone transmission. Its disadvantage, however, is that it uses bandwidth
in a somewhat inexpensive way and it lacks the flexibility required by
data transmission, which can vary between low data rates of a few hun-
dred to a few million bit/s.

In the transmission of discrete analog data, the transponder capacity
may be as high as in the transmission of digital data. Discrete data
transmission offers certain advantages. First of all, discrete data avail-
able from a computer, control systems, etc., may be transmitted most
efficiently. If for transmissions over the voice frequency channel, the
rate of 9.6 kbit/s may be achieved, then by using the primary standard
discrete channel, the binary data stream may be transmitted at 32-64
kbit/s. Apart from this, discrete data transmission allows forward error
correction, new modulation techniques (e.g., a hybrid amplitude-phase
modulation), and the use of source redundancy, which in the near future
will make possible a several fold increase in the communication system
capacity.

A number of links provided with digital data transmission equipment
using FDMA have been operating in the USSR domestic satellite network
for several years.

As a rule, in these communication links, a data signal from the trunk
exchange goes via the connecting line to the earth station at the terminal
ADC/DAC input for conversion of analogue data in digital form. The termi-
nal equipment uses adaptive PCM (pulse code modulation) techniques and
performs analysis of the signal block containing a fixed number of sam-
ples of the input signal function. If the values of all samples in a given
block do not exceed specific threshold quantities, values of all samples
increase 2,4 or B times. An output terminal signal, which is a binary data
stream at 512 kbit/s, then goes to the FDMA equipment, where the
assigned carrier frequency is phase modulated. With reliability at the
receive side of the order of 1078 per bit, simultaneous transmission of
12-14 carriers is possible in the transponder. This corresponds to a tran-
sponder capacity of 6-7 Mbit/s.

b) TDMA

According to the TDMA (Time Division Multiplexing) principle each
user is allocated all of the space channel for some of the time. Thus each
user gets allocated a certain time slot. User time slots are allocated in
such a way that time slots for users transmitting from a given earth sta-
tion are continuous. For a fixed duration of so-called TDMA frames,
bursts and time slots are allocated for different earth stations (Figure 3).
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The synchronization of a burst is a key problem for a TDMA communica-
tion satellite because it must ensure that bursts, sent by two different
stations, never overlap when they reach the satellite. Synchronization
can be assured by a master station, the so-called slave stations con-
stantly monitoring the frame reference burst from the master station to
extract their own bursts timing information. A major advantage of TDMA
over FDMA is to be able to operate with dynamic allocation, i.e., to be able
to allocate bursts and slots within a frame according to the instantaneous
transmission need of the users. The capability is more often referred to
as Demand Assignment (DA).

The communication links with TDMA are used to establish communi-
cation between large administrative-economic centers. The first link of
this type for 120 duplex channels was put into operation in 1977.- At each
earth station of the link, signals for two 80-channel groups coming from
the trunk exchange via the radio relay or cable link are converted to digi-
tal signals and form two streams of about 6 Mbit/s each. After time
compression, 82.5 microsecond synchronous bursts are formed with a
period of repetition of 125 microseconds. The bursts comprise specific
code words for mutual synchronization of stations and a preamble neces-
sary for synchronization of the coherent demodulator at the receiving
side. The time required for initial acquisition of synchronization of the
slave station does not exceed 125 microseconds.

As the satellite communication systems may be most efficiently used
for one-way multidestination transmission, such systems are widely used
in the USSR for TV and sound broadcasting, transmission of photoelectric
signals of newspaper pages, etc.

Experiments on newspaper page transmission via communication
satellites were first carried out in the USSR in 1968, and in the course of
time the first satellite newspaper transmission system Moscow-

Khabarovsk was put into operation.

The latest development along this line is a special ORBITA-RB satellite
system developed for digital transmission of sound broadcasting and
newspapers. Newspaper transmission in this system is provided via a
2.048 Mbit/s dedicated digital channel capable of high capacity (the time
required to transmit one printed page is less than 1 minute) and high
quality operation (the scanning is up to 26 lines per millimeter). For

sound broadcasting this system provides about 30 high quality sound pro-

grams to ORBITA earth stations using approximately half of the standard
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satellite transponder capacilty. It also provides stereo program transmis-
sion. An important advantage of broadcasting satellite systems is that
the channel cost and transmission quality of such systems do not depend

on the distance to receiving stations.

It can be expected that satellite systems will be used increasingly for

high speed data transmission in the future.

It is interesting to note that according to [13] the general trend
worldwide is that satellite channels, originally viewed as a transmission
path for wideband information such as TDMA and FM network quality
television, are increasingly used for 56 kbit/s digital transmission. This
can be appreciated by recognizing that the newer generation of comput-
ers, have protocols that allow direct computer interfacing with the satel-
lite system, that accommodates the time delay. This makes possible
more widespread interconnections by satellite of computer and data sys-
tems operating at the data rates of 2400, 4800, 9600, 56000 bits and up to
so-called carrier rates (1.544 Mbit/s). For this type of application earth
stations designed especially for this purpose have to be introduced with
modems that can multiplex the traffic of the individual data circuits,
which can be up to 56 kbit/s.

The advantages of digital communications by satellite at the 586
kbit/s rate can be listed as follows:

o Up to this time, practically all data communications have taken
place over telephone networks that are designed for voice, not
data.

° The telephone network generally restricts data transmission to
9600 bit/s and below.

. The telephone network generally serves a computer data system

at a 107 bit error rate and lower; a satellite link can be served
with a 1077 bit error rate and a 0.9995 availability.

. Satellite transmission of digital data over medium to long dis-
tance and to multipoint locations is less costly than the use of
terrestrial microwave.

. Satellite transmission of digital data can handle higher data
rates than can be provided by wire lines.

o Higher speed satellite data systems to handle rapidly increasing
volumes of data demanded by business involves less capital
expenditure than the expansion of terrestrial microwave sys-
tems.

e Emerging low cost terminals make satellite distributed digital
data links highly cost effective—-even for short distances.
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Thus, considering the present status of the terrestrial data commun-
ication infrastructure of the country, its geographical characteristics,
and its technological advances in space technologies, it can be expected
that the above outlined digital communication by satellite will attain
much importance. According to [12] the role of satellite communication
in international telephony of CMEA countries is also increasing. For the
socialist countries this activity is based on the INTERCOSMOS program.
INTERCOSMOS is a program of comprehensive cooperation among the
socialist countries in the peaceful exploration and use of outer space--
embracing also space communications activities--in which 10 countries
take part: Bulgaria, Cuba, Czechoslovakia, the German Democratic

Republic, Hungary, Mongolia, Poland, Rumania, the USSR and Viet Nam.

Work in the field of space communications has led to the creation of
the INTERSPUTNIK international space communications system and
organization, which broadcasts television programs, telephone messages,

and other types of information.

Current members are Afghanistan, Bulgaria, Cuba, Czechoslovakia,
Democratic Yemen, the German Democratic Republic, Hungary, Mongolia,

Poland, Rumania, the USSR, and Viet Nam.

The INTERSPUTNIK communications system comprises a space seg-
ment and earth stations. The space segment, which includes communica-
tions satellites and control systems, is the property of the organization or
is leased by it from its members. The earth stations are the property of
the countries that build them or the organizations that operate them.
INTERSPUTNIK currently operates using Soviet satellites on the basis of

lease. The system employs two STATSIONAR satellites in geostationary
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orbit at longitudes of 14% west (Atlantic region) and 53° east (Indian
region). Two relay units on board each satellite are wused for
telephone/telegraph links and for the exchange of radio and television

programs.

Thirteen ground stations operate the INTERSPUTNIK system: seven in
BEurope (Bulgaria, Czechoslovakia, German Democratic Republic, Hungary,
Poland, and two in the USSR), four in Asia (Afghanistan, Laos, Mongolia
and Viet Nam) and one each in Central America (Cuba) and North Africa
(Algeria). There are plans to build earth stations in Syria, Democratic
Yemen, Guinea, and a number of other countries. In addition to the
members of the organization, other countries (France, Italy, Spain,

Yugoslavia, etc.) also use the channels of the INTERSPUTNIK system.

The INTERSPUTNIK communications system is used mainly for
exchanges of television programs with broadcasts lasting 4 to 8 hours
daily, with more than 20 countries participating in the system. About the
same number use its channels for international telephone and telegraph
links. Plans for the development of the system in the next few years
include bringing additional channels into use on board the STATSIONAR
satellites and introducing new equipment in the earth stations, so as to
increase the amount of information transmitted and improve the quality
and reliability of the communication channels.

INTERSPUTNIK coordinates its activities with the International
Telecommunication Union (ITU) and other international organizations in
connection with the use of the frequency spectrum and the application of
standards for communications channels, and in other areas as well. Rela-

tions between INTERSPUTNIK and the Pan-African Telecommunication
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Network (PANAFTEL) are being expanded and consolidated.

It can be expected that in the long run INTERSPUTNIK capabilities
will also be more and more utilized for high speed data transmission pur-
poses, since the concept of the digital data earth terminal can also be

extended to international systems.

In a similar way, in the USA [13] COMSAT now offers a new interna-
tional digital service, DIGISAT, which uses INTELSAT satellites for com-
munication between earth terminals. DIGISAT employs digital Time Divi-
sion Multiplexers (TDMs) at earth stations, which accept multiple chan-
nels at the lower data transmission rates on the input side and combine
them into a single 50 and 56 kbit/s SCPC (single channel per carrier)
channel for transmission through a satellite. On a single 50 kbit/s chan-
nel, a multiplexer using input signal rates of 2.4, 4.8 and 9.6 kbit/s can
handle the transmission and reception of up to twenty 2.4 kbit/s chan-
nels, ten 4.8 kbit/s channels, five 9.6 kbit/s channels, or combinations
not exceeding a total of 48 kbit/s. Earth stations are equipped with indi-
vidual multiplexers assigned to each international destination. The TDMs
used in this service can also provide clocking and regeneration of digital
signals.

In a similar way INMARSAT, the International Maritime Satellite
Organization also offers through its satellites high speed data services up
to 56 kbit/s.

2. PTT TELECOMMUNICATION SERVICES, PROCEDURES, TARIFFS

2.1. Line Ordering

Communication lines in the USSR for data transmission are leased

from the PTT in accordance with the requirements of the customers.

International leased lines are provided by the PTT under the condi-
tion that twe corresponding customers, who are to be connected by the
line, supply separately their requests to their national telecommunication
administrations. In the Soviet Union such requests should be addressed
to the Department of Foreign Relations of the Ministry for Telecommuni-

cation in Moscow (MINSVJAS, 7 Gorky Street, Moscow, K375, Telegram
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address: MINSVJAS MOSKVA, Telex: 961).

The Ministry for Telecommunications is responsible for handling all
technical matters with the corresponding PTT administrations of the
"destination” countries as well as with the telecommunication administra-
tions of the "transit" countries that are between the USSR and the "desti-
nation” country. The request to MINSVJAS for a leased line should

include:

a) the exact address of the customer organizations to be connected and

addresses of premises where the line should be terminated

b) specification of the required line quality in accordance with the

recommendations of the CCITT

c) a clear statement of who is responsible for payment, i.e., is the whole
line to be paid by o= customer organization, or is every organization
paying the line on the territory of its own country, or are there any

other arrangements?

d) in case the domestic customer organization is paying for the line (or
part of the line) the order should be signed by both the director (or
his deputy) and the person responsible for budget (accountant).

Account number and the bank should be specified in the order.

In case the organization is only confirming the acceptance of the line
ordered by the other party abroad the "order"” need only be signed by the

director (or his deputy).
In practice, the preferred situation is that the two organizations

cover costs incurred in their own countries (on the territory of the coun-

try where the organization is located). As a rule this procedure saves
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time when establishing the line.

Leased lines can also be ordered for domestic (or intercity) com-
munication within the USSR. The above mentioned guidelines are also
applied in this case, except that the line has always to be paid by only one

of the organizations.

As to the duration of line lease, normally leased lines {or permanent
connections) are ordered for not less than one month. This applies to all
types of lines (i.e., international or domestic), however, it does not
exclude the possibility of establishing the line for shorter periods in the
case of special events {e.g., exhibition, experiment). It is advisable in
these cases to lay out the background of the request for the PTT, e.g., an
international agreement, governmental decision to fulfill a particular pro-
ject, so that the request can be implemented in a timely manner. Usually
the time scale for establishing a leased line is on the order of two months,
which is about average for European standards.

2.2. Communication and Terminal Equipment to be Connected
to Leased Lines

As a general rule all communication devices (modems, multiplexers)
should be provided by the customer. The Telecommunication Administra-
tion of the USSR normally does not follow the policy of providing or rent-

ing any communication equipment and thus no tariffs for these exist.

The usual practice is that telecommunication equipment (such as
modems, and multiplexers,) to be connected to the line should be agreed
upon between communicating organizations and full technical documen-

tation be submitted for approval by the Telecommunication Administra-
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tion (MINSVJAS). For the equipment to gain acceptance by MINSVJAS it
must correspond with the recommendations of the CCITT, which is practi-
cally always the case, since the majority of telecommunication
equipment--such as the ones of the Ryad series-- used in the USSR follows
the CCITT recommendations anyway. After the technical documentation
is supplied together with the application to MINSVJAS, the Telecommuni-
cation Administration checks the documentation provided before grant-
ing approval. Usually no special physical checking of the equipment is
needed. The time scale of the licensing procedure to allow the attach-
ment of additional or new equipment for an operational leased line is

about ten days.

2.3. Line Quality

Leased lines provid. d by the Telecommunication Administration are
guaranteed to correspond to the recommendations of the CCITT M. 1040,
up to 4800 bit/sec speed. In practice experience has shown that lines can
be used on 9600 bit/sec speed, but this is not guaranteed by the PTT
because intercity lines in the USSR do not have so-called frequency phase

correction.

Testing of the line quality is usually carried out by the Telecommuni-
cation Administration, although the Administration allows testing of the
line by a customer if he wishes to do so. Their only requirement is that
the testing equipment and procedure should correspond to the usual
CCITT recommendations. However, no testing equipment is provided for

customers by the Telecommunication Administration on a lease basis.
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2.4. Costs and Tariffs

In contrast to the PTT policies of many countries, no separate

charges are usually required by MINSVJAS for installing lines and services.

The usage tariffs, however, are the following:

a) Leased Lines

Cost calculations for national (or intercity) lines both (two and four

wires) are based on the following principles:

a)

b)

c)

Independent of the speed or multiplexing mode used the basic price
is just for telephone channels ("wires"), because this is the actual

resource that is used.

Costs are calculated on the basis of the standard tariffs for long dis-
tance calls on the assumption that the line is used continuously for
24 hours per day, i.e., (cost per day) = (price for one minute) X 1440
min.

Tariffs for standard telephone calls depend on distance zones. There
are 10 zones starting from less than 100 km with a cost of 0.05
rubles/min and finishing with more than BO00 km with a cost of 0.6

rubles/min.

In addition, the cost for dedicated lines can also include expenses for
the part of the line between the premises of the organization and the

nearest central exchange station.

In the case of international leased lines the costs consist basically of
two parts. The first part is the cost of the line on the territory of the

USSR, namely, between two geographical points: the place where
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the ordering organization is located, and the imaginary crossing
point of the country boundary with the direct line between the two
destinations to be connected. The costs for this part of the line are
calculated as they are for national lines. The second part, generally
the cost of the line on the territory of the other country (or coun-
tries in case of transit through the territory of third countries), is
basically negotiated and handled by the PTT in that country and is

defined on a case by case basis.

b) Public Switched Telephone Network

Public switched telephone lines can also be used for data transmis-
sion, and their tariffs are based on the same scheme as for ordinary tele-

phone calls.

According to the present practice, it is, however, not advisable to use
speeds higher than 1200 bit/sec. "Urgent” telephone calls for the case of
ordering the switched line from the operator is a possible option . In this
case the costs for normal telephone calls are multiplied by two. These
"urgent"” calls can be served only by operators and are established as so-

called higher priority calls.

According to practice, normal switched telephone channels can also
be used for international data transmissions, but similarly with a speed
not higher than 1200 bit/sec. Tariffs applied in this case are the same as
those for normal telephone calls. Costs for one minute are between 1 and
7 rubles. Calls to European countries cost between 1.0 and 1.5 rubles per
minute, to Asia 3 rubles, to the Middle East and North Africa 4 rubles, to

America 4 rubles, and finally to Australia and some remote areas up to 7
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rubles.

With some countries, reduced tariffs (60% of the normal tariff) are

agreed on for communication from 7 p.m. till 6 a.m. local time.

2.5. Telegraph and Telex Lines

Telegraph and telex lines can also be used for data transmission. In
this case the Telecommunication Administration can provide teletype and

equipment for facsimile transmission.

Installation of the telex in the USSR costs 60 rubles with 33 rubles
per month maintenance. Rental of the telex connection costs 65 rubles

per month.

Costs for telegraph communication varies from 0.3 ruble/word up to
0.9 ruble/word under normal tariff and are doubled for urgent placing of

messages.

3. COMPUTER NETWORKING IN THE USSR

In this expansive phase of development in the telecommunication
infrastructure of the USSR, efforts have been concentrated on the expan-
sion of the telephone and other telecommunication networks and lower
priority has been given to provide "value added PTT services", such as the
introduction of special public packet switched data network services.
However, The PTT provides the basic infrastructure to various organized
communication users for building up their own "interorganizational” com-
munication systems and networks, which are, according to the network-
ing terminology, "private networks"”. In this case the PTT provides for its

customers sufficient physical lines with parameters fulfilling the
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appropriate recommendations of CCITT. The Administration in return
expects that the customers building up their own networks use telecom-
munication equipment that fulfills the above CCITT recommendations in
order that the basic physical service by the PTT can be secured. In this
respect all the "value added”, higher level services are usually built up

and provided by the "private"” network operators themselves.

A few private computer networks have already been implemented or
are under development. A particular group of these private networks is
the of the scientific institutions belonging to the Academy of Sciences in
the USSR. There is a strong driving force among these institutions to
build up and operate a set of high level data networks. According to
Eduard Yakubaitis [3, 4], in the USSR, distributed systems are in opera-
tion in Moscow [5], Novosibirsk [6], and Riga [7]. but also in several scien-
tific centers of the country. According to [4], the Institute for Electron-
ics and Computer Techniques for the Latvian Academy of Sciences is
building up a dedicated computer network for the Academy. Up to the
summer of 1981 all the major cornputers from Academic institutions deal-
ing with energy, physics, forestry, chemistry, and computer technology
were integrated into the network, and the final goal is to hook up all the
computers of the Latvian Academy of Sciences into the network. The
main purpose of this type of networking is joint research and better
cooperation between the academic institutions. As mentioned above
similar regional networking projects are being implemented in several
parts of the USSR. The computer networking teams in Riga , Moscow,
Kiev, Novosibirsk, and some other places are already at the stage of inter-

linking the regional academical networks, which would actually form the
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integrated computer network of the USSR Academy of Sciences.

Trends and plans to interlink the USSR Academic network to similar
networks abroad are already on the horizon. For example, the leased line
connections between the computer network of the Hungarian Academy of
Sciences and in particular the Institute for Automation and Computeriza-
tion should be mentioned. According to [8], on December 3, 1981 a leased
computer line was put into operation between Budapest and Leningrad
where large main frames such as a Soviet BESM 6 system can be accessed
in an interactive regime. The use of this line enables among other things
the joint writing and editing of papers in the jointly published journal of
the USSR and Hungarian Academy of Sciences. In addition, access to
databases and graphical software systems are typical uses of this link.
Since the Computer Network of the Hungarian Academy of Sciences is
also interlinked with the TPA 70 node computer of IIASA, on an experi-
mental basis connections between the Leningrad data center and IIASA
were made early in 1982. But this is not the only computer link between
Academic Institutions in the USSR and Hungary. In [9] Géza Huba from
the Central Physical Institute of the Hungarian Academy of Sciences
(KFKI) reports about a 4 wire leased computer link between KFKI in
Budapest and the Space Research Institute of the USSR Academy of Sci-
ences. This permanent computer-computer connection was put into
operation on January 26, 1981 and is mainly for high speed exchange of

computerized data.

Dedicated lines were established between the Institutes for System
Studies (ISS) in Moscow and the Central Institute for Scientific and Techn-

ical Information (CISTI, Sofia), as well as between the Institute for System
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Studies and the Central Technical Base (UTZ) in Prague and through it to
the International Institute for Applied Systems Analysis {IIASA) in Laxen-

burg (Austria), [15].

According to [16] in the autumn of 1982 the role of ISS node in Mos-
cow was taken over by the newly created research institute VNIIPAS (All
Union Scientific and Research Institute for Applied Computerized System)
in Moscow. Through this node the All Union Institute for Scientific and
technical Information (VINITI) started to provide online database services
on the VINITI and CMEA databases to Bulgaria, Czechoslovakia, and IIASA.
The link Moscow-Sofia is being upgraded, and will serve the increasing
exchange of scientific and technical information between CISTI and Soviet
institutions. The connection to Czechoslovakia [17] and IIASA [15] is

being upgraded with packet switching nodes based on SM4 computers.

According to [B], these computer links will eventually lead to the
establishment of an interlinked computer network of the Academy of Sci-
ences of the Socialist countries. This international "private network"” in
the field of science and research will be a unique one in a sense that in
Western Europe and North America similar types of organizations often
use the national PTT data networks for their interconnections. For this
reason, in order to facilitate cooperation between academic institutions
of socialist and western countries, connection at some point between the
PTT networks and this international "private” network is a logical conse-
quence. ITASA might play an important role in achieving this level of

cooperation.
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Another typical example of an operational "private” network in the
USSR is reported in [10], in which multilevel information processing net-
works built on the ES (Ryad) and MES basis are described. For example,
the hierarchical network system GTSK-Moscow of the Moscow Savings
Bank is given. This special network, tailored for the special needs of a
large savings bank, serves more than 3000 terminals in an online regime
distributed in branch offices of the bank. The number of personal saving
accounts handled by the system exceeds B million. According to the spe-
cial "savings bank"” oriented tasks both online and batch type of services
are basically supported by the network. On the highest level of the
hierarchy an ES-1055 large mainframe performs the function of a central
data processing center, which collects all data and reports coming from
the next lower level, the so-called regional centers based on doubled SM4
machines. In the central system those data processing functions are per-
formed that concern the banking system as a whole. Also, an archival
database of the system is installed there. The regional centers, 32 in all,
store local databases in a decentralized and distributed way; in addition
they serve all local terminals belonging to the branch office. The basi-
cally SM4 based and supported telecommunication network supports
online work and work with distributed databases in an efficient way. The
regional centers are connected with the central office over leased lines
rented from the PTTs, which operate with high speeds, the lowest speed

applied in the system being 1200 baud.

It is clear that the networking requirements of the savings bank sys-
tem and of the USSR Academy of Sciences networks are completely dif-

ferent. The savings bank network is a specialized, purpose-oriented
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system, which is best achieved if all the special requirements--such as
transaction security, time availability, privacy, etc.,-- are taken into con-
sideration as a whole. The academic network on the other hand has to be
an open system in order to incorporate as many different types of com-
puter system as possible. Here emphasis had to be given both to batch
exchange of data and online access from terminal to computer. Also the
security requirements of this network differ considerably from those of
the savings bank system. For this and similar reasons it is not advisable

to cormmbine these two systems.

On the basis of examples such as those above, it can be said that the
development of computer networks in the USSR follows a "sectoral” pat-
tern. Instead of common services, "private"” computer networks such as
the savings bank network or the academic network have been built and

more are being established in the near future.

However, this does not mean that at some point the PTT will not
introduce its own data service. It will when it is recognized that such
needs have also to be satisfied by centralized efforts, since there are also
a number of applications in which PTT networks are more beneficial, e.g.,

access to public bibliographical databases.
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DATA COMMUNICATION IN YUGOSLAVIA —
THE TELECOMMUNICATION INFRASTRUCTURE AND
RELEVANT ADMINISTRATIVE PROCEDURES

I. Sebestyén

0. INTRODUCTION

In many countries, the increasing importance of new information
technologies requires the development and use of an appropriate data
communication infrastructure to enable remote use to and between com-
puters. The development of this infrastructure in Yugoslavia is still in its
infancy. In this paper an attempt is made to sum up the status quo of the
Yugoslavian tele- and data- communication infrastructure, to give some
illustrative statistical figures on the present data communication uses
and future needs, and to describe the relevant administrative procedures
linked to data communication. Finally some aspects of Yugoslavian

transborder data flow applications will be outlined.
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1. STATE OF THE TELECOMMUNICATION NETWORK

1.1. The Telephone

Telephony in Yugoslavia--as in other European countries--has a his-
tory of over one hundred years. In Zagreb, Croatia, for example, the first
telephones were installed as early as 1881, about the same time as
telephony in the other regions of the old Austro-Hungarian Monarchy
started. In terms of telephones the Monarchy was one of the most
advanced countries in the world, the first switched telephone exchanges
of this federation being installed at about the same time as the first
exchanges in the US, France, and the UK. At that time the Southern and
Eastern parts of Yugoslavia were just about to finish the period of the
Turkish occupation, which had lasted for about four hundred years and
had certainly not been influenced too much by technology "hard-liners".
Thus, when Yugoslavia, after long struggles, several wars and uprisings,
finally became independent and unified after World War I, the country
inherited a rather heterogeneous telephone infrastructure. Slovenia and
Croatia, which were important parts of the old Austro-Hungarian Monar-
chy, were much better developed from the telephony point of view than
the remote mountainous Monte Negro or Kosovo. Although the situation
is now much better than in the past, there is still a difference in the level
of development of the telecommunication infrastructure between West

and East Yugoslavia.
In 1980 [1] Yugoslavia had about 1.9 million telephones in operation,

out of which 46.7% were used in business and administration and 53.3% by

residential users. The number of telephones per 100 population is 8.5, a
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figure similar to countries such as the USSR, Poland or Venezuela, and
with respect to some of its neighbors it is somewhat lower than Hungary
(11.1) and considerably lower than Austria (36.6), Greece (28.2) or ltaly
(31.8). The difference is even more significant in comparison with the
most leading countries in the world like the USA (79.1) and Canada (65.8).
It is interesting to note that residential usage (the '"mumber" of tele-
phones per household) in Yugoslavia is 0.17, which means that only every
fifth family has a telephone; in the US the average number of telephones
per household is 1.67, i.e., most households have more than one tele-

phone.

The telephone density in the major cities of Yugoslavia is somewhat
better: Belgrade, Ljubljana, Novi Sad, Rijeka, Sarajevo, Skopje, and Zagreb
account for 42.87% of the total telephones. On the other hand these cities
only account for 16.4% of the total population, which means that the rural
areas still represent a major problem in telephone coverage. Belgrade
has 21 telephones per 100 population; the other cities, with the exception
of Ljubljana with its 41.8 telephone stations are at about the same level.
All in all, these figures are below the European average, and thus it is evi-
dent that the primary goal of the different PTT Administrations in Yugos-
lavia is to improve these figures by extending the present telephone net-
work. The development tigures are according to this policy high:
between 1979 and 1980 the number of telephones increased by 10.47%, the

number of telephones per 100 population by 14.1%.

For international telephony all stations are connected to the world-
wide telephone network, the most frequently called countries from Yugos-

lavia being (in descending order) the FRG, Austria, Italy, Switzerland, and
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France. From Austria, Yugoslavia is the fourth most frequently called
country, while no other countries have reported [1] Yugoslavia as one of

the five most frequently called countries from their territories.

The administrative organization of the PTT in Yugoslavia differs from
that of most other countries. First of all, Yugoslavia, which is a federation
of six republics and two autonomous provinces, has separate PTT adminis-
trations in each of its republics. These regional PTTs are loosely linked
together on a federal level at the headquarters of the so-called Communi-
ties of Yugoslavian PTTs in Belgrade, which represents the country to the
outside world (their address is: ZAJEDNICA JUGOSLAVENSKIH PTT, Palmo-
ticeva 2, 11000 BEOGRAD). It is also this body that represents the coun-
try on the international level, such as in CEPT {in which Yugoslavia is the
only member from the Eastern European socialist countries) and in ITU.
At the federal level the general planning, technical development, and
coordination of the work between the individual PTTs takes place. How-
ever, the individual PTTs are responsible for the provision of services and
development of the network at the republic level. Strangely enough, the
definition of PTT tariffs are also done at the regional level, which means
that each republic has a slightly different tariff structure and level.
There are even some republics in which separate data communication
tariffs are not yet specified. For this reason we did not make an attempt
to collect all tariff structures for each republic of Yugoslavia; for informa-
tion purposes we have enclosed the tariffs for Croatia only, which is one
of the largest republics and represents and excellent example for the
general Yugoslavian conditions. Figure 1 shows a general scheme of the

Yugoslav Federal Telephony Network. The network is built up of
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seventeen main "transit” exchanges (TE's) of each to which are linked
several "main" exchanges {69 in total). For example, eight main swilch-
ing exchanges (e.g. Varazdin, Karlovac) are linked to the TE Zagreb in

Croatia, which are major telephone centers in their region.

1.2. General Status of Data Communication

The present base of data communication in Yugoslavia is the stan-
dard telephone network. The quality of lines are in accordance with the
CCITT recommendation M 1040; however, the line quality requirements for
specially conditioned lines requested by the CCITT recommendation M
1020 cannot be fulfilled. For dedicated data lines, speeds up to 9800 baud
are used,; in baseband mode up to 19200. For the public switched tele-
phone network (PSTN), speeds up to 2400 baud can be used in a reliable
way. Higher speeds are obviously allowed, between telephone exchanges
in the network, usually up to 48000 baud, between Belgrade and Zagreb,
in the so-called basic group mode, this speed rises to 80000 - 108000
baud. The telephone network is still built basically on analog technology;
in the process of digitalization, the main exchanges are being replaced
first. The present main exchanges are mainly equipped with Ericsson-
type crossbar exchanges, however, new, so-called fourth generation,
switching centers will be produced in Yugoslavia by N. TESLA, based on
Ericsson licenses. In the telephone network mechanical switching is still
the dominant technology, systems based on time division multiplexing
(TDM) not being in operation yet. An EDX digital system of Siemens has

recently been installed in Belgrade for telex and telegraphy.
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Separate digital data services are not yet offered by the PTTs in
Yugoslavia, thus all data traffic is carried by the analog telephone net-
work; to a lesser extent, the telex network is also used for data transmis-

sion.

For the long run the PTTs are planning to introduce digital data ser-
vices, i.e., in the form of circuit and packet switching data networks. It
seems as though the PTT packet switching network would be built first,
with three initial network nodes at Ljubljana, Zagreb, and Belgrade. It is,
however, not expected that this service would become available before
1985. Interconnection with other PTT networks is of utmost importance
from the outset. The first connections are planned to the PTT networks
of Austria, Italy, FRG, and Switzerland through X 75 protccols. As
described in some length in the last part of this paper, there is a strong
interest of some domestic users to locate nodes of dedicated data net-
works in Yugoslavia, for example, the banking network SW.LLF.T. or a link
to Euronet. The experimental connection to Eurconet by Yugoslavia has
already been decided: the University Computing Center in Zagreb will be
responsible for establishing and operating an X.25 connection to the

BEuronet node in Rome.

The introduction of new data services, as in other countries, is not a
question simply of technical capabilities. The analysis of present and
future demands for data communication has to justify economically the
introduction of such a service. Estimates are being made in Yugoslavia in
order to predict this demand. The results of this activity--performed by
all PTTs in Yugoslavia--are just about to take shape. At the time of writing

this report, some preliminary results (for Croatia) were made available
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[R] through the generosity of the Croatian PTT. The statistical figures for
this republic--which, with an area of 56536 km? territory and a population
of 4.25 million inhabitants, is the second largest in Yugoslavia--provide a

typical example for a Yugoslavian republic.

The Yugoslavian PTTs, have made a major survey to map the present
data communication situation in Yugoslavia, and as a part of it in Croatia,
and to predict future demands. The Croatian PTT sent out a question-
naire to 25 major organizations in Zagreb asking for information on their
data communication data usages and requirements. The Croatian PTT
hope that through this survey they will actually cover 75-80% of all con-

nections of the transit exchange Zagreb.

The cumulated results of the survey are given in Table 1. As can be
seen the number of network terminating points (NTPs) and terminals will
grow by a factor of approximately 2.5 over the three year period 1982 to
1985. It can also be seen that the trend is towards more distribution of
computer traffic, going out from a more centralized type of status. In
Table 2, the distribution of NTPs are given according to major application
categories. It can be seen that in the region of TE Zagreb the most
important application is banking, followed by data traffic of industrial
enterprises and educational centers. The trend between 1982 and 1985
will not change significantly. Table 3 shows the line speeds used. At
present, 2400 bit/sec is the most frequently used line speed. This is also
expected to remain so for the future, at least until 1985, but in general a
slight shift to higher line speeds can be observed. Table 4 gives an over-
view of the ratio between switched and direct telephone lines used for

data communication. The change between 1982 and 1985 is negligible,
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Table 1. Distribution of NTPs and terminals according to lransit regions
(for those 25 organizations based in Zagreb who sent answers to
the survey on TE Zagreb).

Region in 1982 | ~in 1985
(NTP) | terminals | (NTP) | terminals

Zagreb _237 433 520 980
Rest of region of 58 93 | 189 316
transit exchange |
Zagreb ‘
Osijek 8 8 20 26
Rest of region of 5 9 26 45
transit exchange
Osijek
Rijeka 10 23 19 51
Rest of region of | 4 4 } 9 31
transit exchange ;
Rijeka |
Split 4 | 4 | RO 83
Rest of region of | 3 | 7 13 35
transit exchange |
Split
Other parts of 6 18 44 89
Yugoslavia =
Total 333 | 599 . 840 15186

roughly one-third of the NTPs using the public switched telephone net-
work, while the rest using leased lines. Table 5 shows the present compo-

sitions of terminals according to terminal manufacturer.

Table 6 shows the number of terminals in 1982 and 1985 for the
whole of Croatia. These data are based on information from 50 major
organizations in Croatia (not only those that are based in Zagreb) and
they expect to cover 75-80% of the total terminal population. As can be
seen the number of terminals during this period is almost going to triple.

The location of the majority of all terminals, which in 1982 was in the town
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Table 2. Distribution of NTPs by application categories (Answers of 25 or-
ganizations based in Zagreb to the survey on TE Zagreb)

No. | Application category | in 1982 | in 1985
NTP (%) | NTP (%)
1. Banking 37.6 32.7
2. Industrial 24.8 3.1
3. Education 19.2 15.4
4. Government 9.9 6.1
5. Insurance 3.3 9.6
6. Trade 1:8 2.5
7. Mass media 1.5 3.5
B. Communal services 1.5 2.0
9. Health 0.6 5,1
Total (%) 100% 100%
Total (NTP) 333 840

Table 3. Distribution of speeds of lines of NTPs in % (for 25 major organi-
zations basecd in Zagreb, who responded to the survey on TE Za-

greb).

Line speeds | in 1982 | in 1985 |

(bit/sec) NTP (%) | NTP (%)
300 3 1.8
1200 6.9 5.8
2400 79.9 70.6
4800 8.4 15.4
9600 1.2 3.8
19200 0.6 2.6

Total (NTP): | 333 840

of Zagreb, will become more dispersed, and in general the share of termi-

nals in rural areas will slowly increase.

It is interesting to observe that the number of terminals in the rest

of Yugoslavia used for traffic to Croatia is relatively small, showing that

the "transborder data flow” over data links even between republics of

Yugoslavia is almost negligible at present.



=311 = Chapter 7

Table 4. Distribution of N1TPs according to type of lines used {for 25 ma-
jor organizations based in Zagreb who responded to the survey
on TE Zagreb).

| Type of line in 1982 ' in 1985 i

No. of lines % No. of lines % |
Switched 102 30.6 261 31.1 |
Direct 231 69.4 579 68.9
Total 333 100 B40 100 |

Table 5. Distribution of terminals in 1982 by manufacturers {for 25 major
organizations based in Zagreb who responded to the survey on

TE Zagreb).

Terminals by manufacturer ;_” Terminals
Number | %

UNIVAC 159 _7
IBM 127 21
NCR 120 20
TRS 721 90 15
MDS 36 8
Honeywell 19 3
Others (Interscan, Videoton,
Singer, HP, ICL, PDP, Delta, 48 B
RIZ, ...}
Total 599 100

Finally, Table 7 shows a rough comparison between NTPs in some
European countries. As can be seen values for the NTP per number of
working population, which is one of the characteristic indicators for the
development of data communications, is rather low for the Eastern Euro-

pean countries shown here. This explains the present policies of some of
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Table 6. Distribution of terminals and NTPs linked to transit regions in
Croatia {data based on response of 50 Croatian organizations to
the survey of the Croatian PTT).

Region in 1982 in 1985

Number % Number %

Zagreb 435 60.7 895 43.8

Rest or region of 93 13 3R7 16

TE Zagreb

Osijek 36 5 137 8.7

Rest of region 27 3.7 171 B.37

of TE Osijek

Rijeka 75 10.5 124 6

Rest of region 6 0.8 66 3.2

of TE Rijeka

Split 12 1.7 187 7.68

Rest of region 7 0.97 85 3.18

of TE Split

Rest of Yugoslavia 23 3.2 101 4.94

Total terminals 714 100 2.043 | 100

Total NTPs 401 = 1.141 —

the Eastern European PTTs not to install at this point a separate data net-

work.

2. PTT SERVICES FOR DATA COMMUNICATION USERS

As has been mentioned, the different PTT services of the republics
provide data services rather independently of each other. The Commun-
ity of Yugoslavian PTT in Belgrade, provides mainly a coordinating func-

tion between them.

The general policy of the PTTs towards data communication is--as in

other countries—to follow as closely as possible all recommendations

made by CCITT within the framework of ITU.



- 813 = Chapter 7

Table 7. Numbers and penetrations of NTPs in some Furopean countries,
1979 [2]. [8]. [7]. [8]

[ [ 1979 |
Countries | |
|r Number of NTPs per 1000 ;
1 NTPs working population |
United Kingdom | 117000 5.20 ‘
German FR 61700 2.87 l
France 54100 3.03 ]
Italy 45500 3.18 '
Spain 25000 2.80
Sweden 20000 5.66
Netherlands 16500 4.06
Denmark 12100 4.56
Switzerland 10900 4.81
Belgium 9050 3.04
Finland 7090 3.22
Norway 6640 3.56
Austria 4480 1.60
Ireland 966 1.33 ‘
Portugal 794 0.32
Luxembourg 649 5.15
Greece 839 0.42
Yugoslavia 401 0.19
(data for
Croatia only)
(1982)
Czechoslovakia 940 0.13
Hungary ~ 600 0.12

For the purpose of data communication using the telephone network,
the PTT only provides the communications channels required, guarantee-
ing M 1040 quality; however, the users must provide all the required
telecommunication equipment, such as modems, multiplexers, and termi-

nals.

Line ordering requests for leased telecommunication lines have to be
sent to the respective republican PTTs. For example, the Croatian PTT
is responsible for Croatia; its address is PTT Zagreb, Yu 41000 Zagreb,

Jurisiceva 13, Telex 22-333. On average, lines are established by the PTTs
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within one or two months after the order has been placed.

The Community of Yugoslavian PTT, is responsible for international
connections. The tariffs and procedure for international lines follow the
appropriate recommendation D2 of CCITT. To all European countries, for
example, the costs for the Yugoslavian part of an international four-wire
leased line are at present 5535 "gold franks'--the imaginary currency of
the PTTs. Other PTTs are responsible for the non-Yugoslavian part of the
line. They collect the revenues for their services, also according to a
special well-defined tariff. Thus, if a Yugoslavian customer wants to
establish an international leased line, say to Austria, he first orders the
connection from the Yugoslavian PTT, which contacts the Austrian PTT on
the request, and asks the Austrian user partner about its willingness to
accept the computer line. If the answer is positive the two PTTs establish
the physical line, and on both ends the appropriate--(PTT approved)--
telecommunication equipment will be connected, in order that the data
traffic may start. Yugoslavian customer is responsible for payment which
is to make in local currency, i.e., in dinars, to its PTT. In this case, the
Yugoslavian PTT transfers the predefined amount in "gold franks"” to the
Austrian PTT for the use of the Austrian part of the line. Since there are
also lines ordered by Austrian customers to locations in Yugoslavia the
usual practice between the PTTs is to "clear"” their accounts at the end of

each year.
The telecommunication equipment linked to the telecommunication
lines has to be approved by the PTT, as in other countries. This equip-

ment has to fulfill the appropriate V. or X. recommendations of CCITT.

Usually it is the case that either the domestic manufacturer or the
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importeur of the equipment requests the PUT Lo test and approve the
equipment. The costs for such a procedure are billed to the domestic
manufacturer, the importeur {or the end user, if the application was sub-
mitted by him). When specific telecommunication equipment has been
approved by the PTT for use, all other similar types of equipment can be
connected to the PTT network, without further complicated application
procedures. The PTT maintains a list of approved telecommunication
equipment, which is available publicly, and all equipment on this list can
be connected to PTT lines without any delay after appropriate notification

by the user to the PTT.

A list of the telecommunication equiprment currently approved in
Yugoslavia is provided in Table 8. Table 8 also shows that the domestic
modem production of Yugoslavia covers, from the speed point of view, all
categories that are of significance at present for data communication
purposes. The factory of N. Tesla in Zagreb is manufacturing modems up
to 9600 bit/sec under licenses from LM Ericsson in Sweden, and ISKRA in
Kraj is producing modems under SRT licenses. From this point of view
the domestic modem production is basically in a position to cover all

domestic needs.

3. TARIFFS

3.1. International Tariffs

As mentioned in the previous chapter international data communica-
tion is done between Yugoslavia and the rest of the world almost com-

pletely through the telephone network. If the public switched telephone
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Table B. List of telecommunication equipment approved by the Commun-

ities of Yugoslavian PTTs.

Modem 200 Bd (300 Bd)

1. GH 1101 — SRT
2. IBM 3976 - IBM
Mod 102 -
3. DROOE - PYE TMC
4. MD 200 -~ EI-IRI
5. ZAT 300 — N. TESLA Lic. Ericsson
8. SRT1161 = ISKRA Lic. SRT
Table Ba. Modem 600/1200 Bd
1. 8TR 652 — Philips
2. GH 2002 = SRT
3. IBM 3976 - IBM
Model 3
4. GH 2052 - SRT
5. IBM minm [2 - IBM
6. GH 2052 — ISKRA Lic. SRT
7. ZAT 1200 — N. TESILA Lic. Ericsson
8. PP 1200 — INST. M. PUPIN
9. MD 6-12 — RACAL-MILGO LTD
10. IBM 38 LS - IBM
11. ZAT 1200-5LSI - N. TESLA Lic. Ericsson
12. SRT - 2082 - SRT

Table 8b. Modem 2400/1200 bit/s

1. GH 2054 — ISKRA Lic. SRT

2. 2200/24 — RACAL MILGO LTD

3. 24 LSl — RACAL MILGO LTD

4. IBM 3872 - IBM

5. IBM Mini 24 - IBM

6. GH 2054 — ISKRA - License SRT

7. ZAT 2400 — N. TESLA - License Ericsson
B. 26 LSI — RACAL-MILGO LTD

9. PP 2400 — Institut Mihailo Pupin - Belgrade
10. ZAT 2400-5 LSI — N. TESLA Lic. Ericsson

11. IBM 3863 model 1 and2 - IBM

12. SRT 2084 -  SRT
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Table Bc. Modem 4800/2400 bit/s

1. MPS 48 — RACAL-MILGO LTD

2. 1BM 3874 - IBM

3. ZAT 4800-5 microprocessor — N. TESLA Lic. Ericsson

4. 1BM 3864 mode! ! and?2 - IBM

5. SRT - 2058 — ISKRA Lic. SRT {4800 bit/s)

Table Bd. Modem 9600 bit/s

1. 96 MM /98 — RACAL-MILGO LTD

2. MPS 9629 — RACAL-MILGO LTD

3. 1BM 3865 - IBM

4. 7ZAT 9600 LSI microprocessor - N. TELSA Lic. Ericsson

Table Be. Baseband modems

1. COM - LINK II — RACAL-MILGO LTD
2,4 : 19,2 kbit/s

2. COM - LINK IV — RACAL-MILGO LTD
2,4 64 kbit/s

3. ERBdB 19-12 — CIT-ALCATEL
2,4 19,2 kbit/s

4. IBM 5979-L41 - IBM
2,4: 19,2 kbit/s

5. ZAT 12/96 — N. TESLA
2.4 9,6 kbit/s Lic. Ericsson

6. DCB 19200 MK 2 - ISKRA Lic. SRT
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network is to be used for such connection, the usual telephone tariffs
between Yugoslavia and the country in question applies. For neighboring
countries, users of telephone lines have to pay for 1 IMPULSE every 2
seconds (1 IMPULSE = 1.08 dinars), and for other countries 1 IMPULSE
every second. The quality and convenience for such types of data traffic
is, however, somewhat limited, and although it is daily practice to use the

PSTN for such purposes it is far from being ideal.

For leased telecommunication lines the line charges are defined by
the PTT according to the rules and tariffs on a case-by-case basis, and
customers in Yugoslavia have to pay their monthly telecommunication

bills in local currency, i.e., in dinars.

3.2. Domestic Tariffs

As mentioned eai ier domestic tariffs do differ from republic to
republic. Croatia, Serbia, and Slovenia, for example, have basically the
same tariff structure with minor differences in the impulse costs, but
other less developed republics do not even distinguish between voice and
data traffic. As an example of a tariff structure in a Yugoslavian republic,

the tariff scheme for Croatia is given in Table 9.

4. TRANSBORDER DATA FLOW APPLICATIONS

One of the most important applications of transborder data flow is
the access it provides to bibliographical and numerical databases.
According to [9] at present in Yugoslavia some 38 mainly bibliographical
public databases are in operation. Fifteen of them are of foreign origin

and are imported from all parts of the world on a subscription basis, such
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Table 9. Telephone line rental tariffs for data transmission in Croatia

A. Leased lines*
1. In-town network

1.1. Line crossing 1 telephore
exchange

1.2. Line crossing 2 telephone
exchanges

1.3. Line crossing more than 2
telephone exchanges

1.4. In-town lines which are

extensions of inter-urban

connections

Line crossirg 1
telephone excharge

Line crossing 2
telephone exchanges

Line crossirg mcre than
2 telephone excharges
2.1. Inter-urban lines
2.1.1. Line between telephone
exchanges of the same
node region**

Line between telephcne
exchanges of different
node regions of the same
transit exchange

Line between different
transit exchanges

1.4.1.

1.4.2.

1.4.3.

2.1.2.

2.1.3.

Zone [ (100 km)

Zone [I (200 km)

Zone III (400 km)

Zone IV (more than 40C km)

Price

(based cn number of impulses)
curreat impulse price = 1.08 Din.
1.50C [MP = 1.820 Din/mecerth
3.000 IMP = 3.240 Din/month

5.000 [MP = 5.4CC Din/menthk

40C [MP = 432 Din/mcnth
1000 IMP = 1080 Din/menth

1600 [MP = 1728 Din/month

11.666 Din/month

14.580 Din/month

17.496 Din/month
21.870 Din/month
29.160 Din/month
34.992 Din/month

B. Switched lines (in-town network only)

Line usage: 24 hours a day
from 7 am - 3 pm

from 3 pm - 7 am

5000 [MP = 5400 Din/month
3000 IMP = 3240 Din/month
1500 IMP = 1620 Din/month

* The term line means a 2-wire connection; 4-wire = 2 lines

** The term node region covers either one main exchange, e.g., in rural
areas, or more main exchanges, e.g., in major towns such as Zagreb.

Note that all NTP's have to be declared to the PTT if they are
going to use the switched telephone network for data transmis-

sion.
actual use of the line.

In this case the above charges apply regardless of the
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as INSPEC, COMPENDEX, ISMEC, METADEX, CAS, and VINITI. There are 3
international databases to which Yugoslavia provides its own contribution
and benefits from the whole, but the majority of the databases (more

than 20) are national ones.

Some smaller national databases are "manually" operated in the
form of catalogs and registers, but the vast majority of database opera-
tions are provided through computers, in both SDI (Selective Dissemina-
tion of Information) and retrospective type of service. The online,
interactive type of information retrieval is still in an experimental phase,
but there are a few information centers in the country (e.g., in Belgrade,
Zagreb, Ljubljana, Nis, Sub otica and so on), which have all the facilities

to introduce such services in the near future.

Concerning the organizational framework for scientific/technical
information activities in Yugoslavia, since the beginning of the seventies
much effort has been made to organize and coordinate work at the
federal level. In 1976, for example, a so-called Interrepublic Self-
management Agreement was signed to foster computer processing of
scientific and technical information. A so-called Project Council for Coor-
dination of Database Performance, Purchase and Processing was also

introduced.

Direct cooperation between specialized information centers and
between powerful computer centers largely promoted the emergence of
effective database services. Examples for such bilateral cooperation are,
for example, between the Public Library of Serbia (Narodna Biblioteka
Srbije) and the Institute for Informatics in Vinca (Institut za Informatiku);

between the Reference Center in Zagreb (Referalni centar) and the
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University Computing Center in Zagreb (Sveucilisni racunski centar); and
between the Institute for Occupational Safety and Health Documentation
"Edvard Kardelj” in Nis (Institut za dokumentaciju zastite na radu
"Edvard Kardelj") and the EDP center of Electronic Industry in Nis (Elec-

tronski racunski centar Elektronske industrije).

The general policy for scientific/technical information services in
Yugoslavia is to provide all domestic users with national and worldwide
information and to provide foreign users with the possibility of access to
Yugoslavian information sources. In order to achieve this broader goal,
several projects and experiments were launched and are being con-

ducted.

One of the first computer networking projects in which Yugoslavia
participated was the so-called EC COST Project 1l--or as it is better
known-the European Informatics Network (EIN) [3]. This experimental
packet switched computer network, which in a sense can be regarded as a
forerunner of the present EURONET network, was initiated in 1971 by nine
European Governments--including Yugoslavia--which signed together with
Euroatom an international agreement for the creation of a European pilot
informatics network. The main goals of the project were to create a
model for future networks for commercial and other purposes, to pro-
mote the agreement of standards and networks, and to coordinate and

exchange ideas for national networks.

As a result of this activity, in May 1976 the so-called EIN sub-network
was completed and put into operation. In 1978, when the network had
already been operational for two years, some signatories nominated so-

called Associated Centers, not connected permanently to the network but
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capable of access through the public switched telephone network to one
of the network nodes (Figure 2). From the Yugoslavian side, RSS-
Raziskovalna Skupnost Slovenije--participated in the project with the
status of an Associated Center. The EIN project finally phased out in 1979
after it had successfully fulfilled its mission. EURONET, originally the net-
work of the European Communities, can to a certain degree be regarded

as the successor to FEIN.

Yugoslavia's plans for interconnection with EURONET are in a sense a
logical consequence of Yugoslavia's special relation to the European Com-
munities. EURONET, which became fully operational in February 1980,
linked some 25 host computers to the network at its opening date, with
some 150 databases and databanks. At the time of writing the number of
EURONET hosts were above 40 and the number of databases more than
250. Also, other applications such as message sending and scientific com-
puting are being supported on EURONET in an increased way. Originally
the network used four packet-switched exchange nodes located in Lon-
don, Paris, Frankfurt, and Rome. Remote access facilities were available
in Amsterdam, Brussels, Copenhagen, Dublin, and Luxembourg. In 1980,
Switzerland, the first non-Community country joined EURONET, setting up
a fifth packet-switching exchange in Zurich. Sweden joint EURONET in

1982, and it is expected that Portugal and Yugoslavia will follow [4].

Yugoslavia's connection to EURONET is expected around the begin-
ning of 1984, when EURONET becomes a public data network. The techni-
cal solution of the EURONET link will be similar to the original Austrian

in 1982 Still

approach which was finally dropped by Austria when no agreement

between the state of Austria and the European Communities could be
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reached. The Austrian PTT, which did not operate its own packet switch-
ing network in 1981 when the technical work started, subcontracted the
Technical University of Vienna to interlink its PDP 11/34 to the Frankfurt
node of EURONET through an X.25 high speed line. In the same way the
University Computing Center of Zagreb will be responsible for the liﬁk to
the EURONET node in Rome. In 1981 Yugoslavia joined the COST 11 BIS
project and participated actively in the work of the file transfer protocol
development group, together with Norway and Sweden. To realize that
project, connection to EURONET is necessary. The University Computing
Center will establish, for the experimental purposes, an X.25 high speed
line by means of a 3705 IBM front-end processor of an IBM 4341 computer.
This EURONET experimental connection is planned to become permanent,
and to act as a EURONET node for all the present University Computing
Center user communi.y (which means all the Croatian university com-
munity: Split, Rijeka, Osijek, Varazdin) and even wider. Through the
EURONET connection first of all a number of publicly available databases
would be accessed easily by Yugoslavian users. At present access to
foreign database hosts are made exclusively through the public switched
telephone network, which is not only expensive, but also most incon-

venient for such applications.

Plans also exist to link Yugoslavian computers into an international

computer network with its neighbors. Within the framework of UNESCO
networ

project, supported by UNDP, a regional South-East European would link

together computers of scientific institutions in Hungary, Yugoslavia, Bul-

garia, and perhaps Greece, Turkey, and Rumania. Through the current

Hungarian Academic Network, or the CISTI node at the Central Institute
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of Scientific and Technical Information in Sofia links to Austrian scientific
institutions are planned to promote exchange of scientific technical infor-

mation and joint research.

With regard to the classical dedicated international networks, such
as the WMO-GTS for meteorology, the SITA network for aviation informa-
tion, and the news agencies networks, Yugoslavia is naturally linked

through dedicated computer lines to these networks.

In the field of meteorological networks Yugoslavia is the only East
European socialist country that is a member of the European Center of
Medium Term Forecasts (ECMWF) in Reading, United Kingdom. Their own
dedicated network called ECNET, which became operational in 1980, is
linked or will be linked to all member countries with medium speed lines
(R400 or 4B00 bit/s) [5]. Through these links, medium range (4-10 days)
forecast results produced on large CDC and Cray mainframes are
transmitted to the member countries; approximately B-16 million pieces
of information per night. In addition, member countries use the super
computers of the Reading Center in its free time for their own purposes

by means of remote job entries.

S.W.I1.F.T., the "Society for Worldwide Interbank Financial Telecom-
munication”, founded in 1973 and fully operational since 1977, is
presently operational throughout Western Europe and North America and
the Far East and is being extended to Latin America and slowly, most
probably, to some Eastern European countries. Along these lines Yugos-
lavia is one of the first candidates to be connected to this interbanking

network.
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5. SUMMARY

With regard to its tele- and data communication infrastructure
Yugoslavia is at the beginning of its potential. At present, all datacom-
munication is carried out through the telephone network. Dedicated data
PTT networks are not expected to be operational until the middle of this
decade. Both domestic and international data communication applica-
tions have only recently started but their growth rates predict high pros-

pects and importance in the future.
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TELECOMMUNICATIONS HARDWARE AND SOFTWARE SYSTEMS
MADE IN CMEA COUNTRIES AND YUGOSLAVIA

I. Sebestyén

0. INTRODUCTION

The telecommunications hardware and software systems used in
CMEA (Council of Mutual Economic Assistance) countries and Yugoslavia
are a most complex field of investigation. For this reason in this study
the following approach has been adopted: Rather than collecting and
presenting all CMEA telecommunications hardware and software systems
in a directory type of form, which would neither be complete nor fully up
to date (even at the time of data collection), a general analysis is given,
with sufficient detailed informaticn to make it useful. During the analysis
we will discuss in depth the different classes of telecommunications

hardware and software systems, their past, present, and potential future.
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In order to do this, as pointed out in [1], the analysis has to include
all major levels of the International Standardization Organization's Open
System Interconnection (ISO/0SI) Reference Model — and this is the way
we handle the telecommunications hardware and software systems of the

CMEA countries and of Yugoslavia.

1. ANALYSIS OF TELECOMMUNICATIONS HARDWARE AND SOFTWARE
SYSTEMS ACCORDING TO THE OPEN SYSTEMS ARCHITECTURE
MODEL

The architecture of an open system has to be built on well-defined
standards. The CCITT of the ITU (International Telecommunication Union)
are basically responsible for the definition of lower level communications
standards, such as the user-to-network-interface connection standards
for public data networks (but more recently also for some high level
user-to-user procedures such as for teletex or videotex). In the field of
high level user-to-user pfocedures — which is one central point of ISO's
activities — the ISO working group ISO/TC97/SC16 had the responsibility

for developing standards for open systems interconnection.

One of their first tasks was to define a reference model for open sys-
tems architecture in order to help define the areas in which standards
are actually needed. One basic new concept was the definition of a so-
called transport service, which is a‘mixture of hardware and software,
embodying all the data transmission functions of the system and present-
ing an interface to the levels above it — an interface that is completely
independent of the communications network (Figure 1). A major advan-
tage of this concept is that application-oriented protocols and procedures

at the higher levels need not be aware of any of the peculiarities of the
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Data
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Figure 1. Basic functions of an open system interconnection.

different communications networks that may be used from time to time —
all that is handled by the so-called transport service. As discussed in [1]
there are basically four layers included in the transport service; the phy-
sical (layer 1), the link control (layer 2), the network control (layer 3},
and the transport (layer 4). The present ISO model divides the higher lev-
els — the actual data processing functions — into three layers — session
(layer 5), presentation (layer 6), and application (layer 7). In what follows
we will discuss the telecommunications hardware and software systems in

the CMEA countries and Yugoslavia according to these major groupings.
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1.1 Communication Network

With regard to the communication network much has been said in
other chapters ([7] [14] [15] [6] [17] [1B]) about the various basic data
communications services provided by the different PTTs. At present in
the CMEA countries data communication is carried primarily by the ana-
log telephone network, through switched and leased lines, and to lesser
extent by the telex and the telegraph network. Basic digital services are
only offered by the Hungarian PTT through their NEDIX network, but plans
for public digital networks of other PTTs (e.g., the BULPAC network in Bul-

garia) are also under preparation.

1.2 Data Transmission Functions —Transport Services

PTT services are at present provided at the first ISO layer, on the
physical level. For digital services this layer is defined by the CCITT
Recommendation X.20, which defines the interface between Data Termina-
tion Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for
start-stop (asynchronous) transmission services on public data networks,
and by the CCITT Recommendation X.21, which defines the interface
between DTE and DCE for synchronous operation on public data networks.
As mentioned above these interfaces are only provided by the NEDIX net-
work of the Hungarian PTT. The DCEs —owned by the PTT — are rented to
the users who have to connect appropriate DTEs equipped with X.20 or
X.21 interfaces. The number of such DTEs is still rather limited: only a
few terminal manufacturers such as Videoton in Hungary are starting to
offer real 'X' type terminal interfaces as yet. Thus for a 'bridging over’

period, interface converters from the traditional 'V' standard to the X'
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standard are offered by the Hungarian PTT, also on a lease basis. Accord-
ing to the CCITT Rec.X.20 bis, a V.21-compatible interface with V.24 inter-
change circuits is provided between DTE and DCE for start-stop services
on public data networks, and according to the CCITT Rec.X.21 bis, for the
synchronous type of services (Rec.X.1) for the classes 3-7 (600 bit/sec-48
Kbit/sec) a 'V' type interface is provided that simulates connection to
synchronous V-series modems. This solution actually reduces the 'X' type
of interface problem to the classical 'V' type of interface problem, how-

ever, with some disadvantages, such as no automatic dialing by the DTE.

For connection of DTEs with analog networks (i.e., 'V' interfaces) in
the CMEA countries and in Yugoslavia, all the basic problems have been
solved, and as we will show, a full range of appropriate DCEs and DTEs
exist and are in use in the CMEA countries. It has to be stressed that all
relevant CCITT recommendations are fully taken into consideration both
by the PTTs and the hardware manufacturers. Thus all telecommunica-
tions equipment manufactured within the framework of the CMEA Ryad
and SM Series also follow the appropriate CCITT recommendations. A list
and short description of the main characteristics of the modems and
other telecormmunication equipment manufactured in the CMEA countries
and in Yugoslavia are given in Annex 1. Due to the proliferation of
telecommunications hardware it should be noted that this list is neither
fully complete nor fully up to date. Its main aim is to give a general over-
view about the availability of this type of telecommunications hardware in
the countries involved. It can be seen that a full range of modems is in
production, starting from a speed of 200 bit/sec up to 9600 bit/sec. The

majority of the modems, however serve low and medium speeds up to
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2,400 bit/sec.

The hardware technology used varies widely, mainly depending on
when the modem was originally developed. New generation modems, for

example, are usually LSI and microprocessor based developments.

The choice of line concentrators and remote multiplexers is at
present somewhat limited to those suitable for medium speeds. For

example, no statistical multiplexer is at present produced and marketed.

In Annex 2, the local multiplexers and data communication proces-
sors are listed that can be connected for teleprocessing purposes to vari-
ous Ryad mainframes. Since the hardware and software architecture of
the Ryad series is similar to those of the an IBM 360/370 series, as we dis-
cuss later, the functions of the local multiplexers and data communica-
tion processors are also similar —for example, the ES 8371 front end pro-
cessor performs similar functions to IBM 3705. With regard to their func-
tions, the line concentrators and communication controllers listed in the
annexes basically perform up to the layer 3 (network control) of the ISO
7-layer model, the ES 8371 type of front end processor up to the layer 4
(transport end-to-end control). It should be noted here that the equip-
ment listed in Annex 2 can only be used in connection with Ryad or IBM
computers; it is preferable to use with other dedicated mini or microcom-
puters, which basically allow — provided appropriate telecommunication
software is written for them — flexible connection to other types of main-
frames and terminals. In Annex 3, we have listed a few small computers
produced in different CMEA countries, which are used in such a way. This
is by no means complete. Rather arbitrarily we have listed separately

some of the SM CPU models which present the majority of the
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minicomputers produced and wused in the CMEA countries, then
separately those small computers configurations (i.e., CPU and peri-
pherals) that are used for data communication purposes in Czechoslo-
vakia. These show some basic configurations and the 'environment,’ in
which SM CPUs are applied. Finally, some non-SM based Hungarian CPUs
are listed, which are relevant for this paper, since the IIASA and the
VIDEOTON networks (examples follow) are built on these computers.
Other important manufacturers of small computers (other than the SM
series) in CMEA countries —e.g., the GDR, Poland or the USSR —are arbi-

trarily left out.

It should be noted that the use of these small computers for data
communication is one of their broad possible applications. The appropri-
ate telecommunication programs for them are most often written by the
users themselves rather than by the computer manufacturers. The users
often write these programs with their own special purpose and usually not
with the intention of marketing their telecommunication systems after its
completion. Therefore, to list these systems as telecommunication node
computers might seem to be misleading to the readers. Some of these
computers are, however, interesting in so far as the-y can be potentially
used and are actually used as data communication- and computer-
network nodes in some applications. Hungarian TPA 70 computers at
ITASA in Laxenburg and SZTAKI in Budapest are the backbone of a private
packet switched gateway network [2]. However, the packet switched
computer network of the Hungarian Academy of Sciences which is linked
to the IIASA-SZTAKI gateway network [2], is built on special purpose

microprocessor hardware and thus does not fall into this category.
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According to [3], [4], [8], and [6], the computer factory VIDEOTON in Hun-
gary has built a private packet switched computer network for their own
purposes, which interconnects through X.25 computer lines their main
factory sites in Budapest and Székesfehérvdr. The main purpose of the
so-called Videoton Network System (VNS) is to provide a communication
subsystem for distributed databases containing production control infor-
mation on stock, orders, parts lists, inventory, etc. The network closely
follows the ISO Model Recommendation for Open Systems Interconnec-
tion. Its services are: to provide packet switching services through vir-
tual calls; a generalized terminal control through a so-called Virtual Ter-
minal Protocol (VTP); packet assembly/disassembly (PAD) for terminals;
interface to the application programs. The nodes of the network are VT
80 minicomputers, and the hosts with the database applications are R10
minicomputers. Besidcs the VNS network, the computer network of the
Hungarian Academy of Sciences and the IIASA-SZTAKI gateway network,
the KFKI TPA 11/40 computer is used in an increasing way as a data com-

munication node in a great variety of ways in Hungary.

In Czechoslovakia [7], the USSR, Bulgaria [B], and other CMEA coun-
tries, SM computers are being used especially as telecommunication
nodes of pilot packet switched computer networks. In Bulgaria for exam-
ple, the Central Institute for ComputerTechniques implemented an SM4-
based experimental four node X.R5 packet switched computer network,
with bisynchronous communication. Fach node is connected in a ring to
the others through SM-8507 synchronous adapters and 9,600 bit/sec
modems. The network provides the basic transport network function with

a throughput of approximately 100 packets/sec (256 octet/packet).
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The proliferation of terminals — video displays, teletypes, printers,
intelligent terminal installations, etc. —in the CMEA countries is broad.
In Annex 4, some of the main characteristics of the terminals are listed.
The list of terminals is by no means complete, their number and variety is
growing constantly. The technology used in these terminals covers a very
broad range. Early terminals are using the old electromechanical tech-
nology; this equipment is, for example, based on modified versions of
telex terminals or traditional typewriters. Newer families, however, like
the VDT, VDDS, or VSD terminal family of VIDEOTON in Hungary, are fully
microprocessor controlled. A good description of all intelligent VIDEOTON
terminal families is given in [9]. Terminals are produced in all CMEA
countries, and we have made a list of the majority of terminals produced
in the CMEA countries in Annex 4, based on different sales brochures and

other published sources.

1.3 Data Processing Functions —Higher Level Services

The higher level functions — session (layer 5), presentation (layer 6),
and application (layer 7) — are usually realized in host computers, to
which access is made through the telecommunication transport services.
The implementation of these layers depends on the actual host systems in
question. CCITT defined and PTT serviced higher layered services — such
as videotex or teletex — are at present not in operation in the CMEA coun-
tries on a permanent basis. Experiments — especially for videotex and
teletex — are being carried out, but their introduction is not expected
before the middle of the 1980s. From these services we exclude the one-

way broadcast videotex systems —called teletext —which are at the time
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of writing at an experimental stage in some CMEA countries, and already
introduced in Hungary since November 1982. Although teletext also is
defined by ITU as low and higher level PTT 'data service,’ we should

exclude it from our discussion because of its broadcast nature.

Since the majority of mainframes in the CMEA countries are based on
Ryad (ES) and SM computers, special consideration to these two families

should be given.

1.3.1 Higher Level Layers on Ryad (ES) Computers

The hardware and software architecture of the Ryad I and II series is
compatible with the IBM 360/370 family. For this reason the teleprocess-
ing system programs and telecommunication access methods through
the data management system are similar. As in the IBM series, Ryad also
has a telecommunications access method BTAM (Basic Telecommunica-
tion Method), to provide the basic functions needed for controlling
telecommunication lines; a QTAM (Queued Telecommunication Access
Method), which provides for connection between terminals; a TCAM
(Telecommunication Access Methods), which in addition to the functions
of BTAM handles tasks like giving and timing a VTAM (Virtual Telecommun-
ication Access Methods) for the newer generation computers. The very
complex ES teleprocessing system, which occupies a relatively large part
of the memory of the CPU, is being partly 'shifted out' to separate
telecommunication processors, like the ES-8371s, to which users actually
are connected. Teleprocessing has been enhanced during the past years
through the introduction of more sophisticated ES system software at the

mainframe, such as POWER-RJE, POWER/VS-RJE, MASP II, and RES. For
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the integration of autonomous systems into computer networks, IBM
announced its ACF (Advanced Communication Function) products (such
as ACF/NCP/VS, SSP, ACF/TCAM, VTAM, NOSP, NJE/JES release 1,2,3) first
in 1976; similar products are now becoming available on Ryad systems
(for example a short description of the teleprocessing system com-
ponents of the Polish ES-8371.01 front end processor is given in [13]).
Thus the distribution of intelligence from the mainframes to the telepro-
cessing front-ends and terminals has also been a strong tendency in the
Ryad computer family. For further developments, it soon became obvious
that a clear concept was needed as to how this should continue in the
future. One line was — since Ryad is IBM compatible —to follow the IBM-
SNA strategy, which has the disadvantage, however, that it is only partly
compatible with the internationally widely accepted ISO 7 layered model
for Open Systems Interconnection. SNA has six layers only; on the tran-
sport subsystem level it has three for which ISO has four, because the
third level of SNA comprises the ISO layers three and four. The functions
of the IS0 layer 5 are provided by the SNA layers 3 and 4. The remaining

layers are identical for both ISO and SNA.

In spite of the similarities of Ryad and IBM, according to [14] the

Teleprocessing Concept 111 of ES is very similar to the ISO-OSI model.

In the Ryad concept there are also seven layers: Layer ! defines the
logical (CCITT V.21), electrical, physical specifications of connections to
modems and line adapters. Layer @ comprises the data link control pro-
cedure (Basic, BSC, CCITT V.41, etec.). Layer 3 regulates message
transmission between two neighboring nodes (e.g.. in packet switching the

virtual call). Layer 4 is responsible for building up, maintaining, and
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terminating of the logical connection between end users. Layer 5 pro-
vides for the building up, maintaining and terminating the logical connec-
tion between end users. Layer 6 is responsible for the presentation of
information (e.g., display formating, code conversion) to the user and

finally Layer 7 is the application level, the immediate link with the user.

The main aims of the Ryad concept are to create a code indepen-
dent, bit-oriented, synchronous, error protected network with unified
information format (packets or datagrams), which should provide full
transparency through the network and the distribution of intelligence,

The defined hardware eleménts are shown in Figure 2.

T H - host
TP - telecommunication
processor
SH - subhost
TP C - cluster
' c controller
T - terminal
H TP T _
SH 1T >
C {T >
T ’
# I
T .

Figure 2. Hardware elements of the Ryad network concept.

It is expected that Ryad systems following the new ES teleprocessing

concept will be widely introduced around the middle of the 1980s.
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1.3.2 Higher Level Layers on SM Computers [12]

In this chapter we discuss the standard systems of SM computers to
show how they support higher layer services of the ISO reference model.
This should not be mixed up with the network node application of SM
machines mentioned earlier, which are regarded as special purpose user

prograrms.

SM computers can basically be controlled by the following three
operating systems:

a) FOBOS: a single user operating system supporting fore and

background program execution suitable for small con-

figurations and fast real time applications. It sup-

ports batch processing.

b) DOS-RVR: a multi-user timesharing operating system with vir-
tual storage suitable for interactive environment but
also supporting batch processing. However, it does

not support real time applications.

c) DOS-RV: a multi-user real-time operating system, suitable for
program development and commercial applications
on larger SM systems. The DOS-RV system has a spe-
cial networking package, which can be regarded as an
extension of the DOS-RV system to other computers of

the network.



- 344 - Chapter 8

Main characteristics of the networking packages of the DOS-RV system

The structure of the networking package strictly follows the ISO
layers mentioned earlier. It has four functional levels: application, logical
connection control, physical connection control, and hardware level. The

application level also includes the higher levels of ISO model.

The networking package of the DOS-RV system provides the following

services:

o Resource sharing —it allows users access to user peripherals of

other host computer systems of the network

. File sharing — it allows users to access in their programs files
g g

located on other hosts

s Program sharing — it allows users to send over jobs to other

hosts for pro, ram execution

° Intertask communication —it allows two independent tasks, run-

ning on different host systems, send messages to each other.

2. SUMMARY

In this chapter we have discussed the telecommunications hardware
and software systems produced in the CMEA countries and in Yugoslavia.
We have seen that data communication in these countries are primarily
carried by analog networks, such as telephone, telex, and telegraph. Digi-
tal services are not yet really available. For this reason, or perhaps vice
versa, telecommunications equipment is primary suitable for connecting
to the above analog networks. Although there is a broad proliferation of

modems, what is perhaps missing is a variety of high speed modems, and
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simple cheap modems for mass usage. The range of cheap remote multi-
plexers is also somewhat limited; for example, we have not found statisti-
cal multiplexers or "X.25 black boxes' on the market, which could be used
in private networks, since no such service is offered yet by the PTTs. The
range of mini and microcomputers that could be used for data communi-
cation purposes is great, and we have not covered the full range of such
machines. The just emerging personal computer families were also left
out, although they will certainly be suitable for a whole range of such
applications. It is too early to include these system in our review. Finally
we have looked at the teleprocessing system programs of Ryad and SM
machines. For the Ryad series, which are compatible with the IBM
360/370 series, these programs are rather similar to those of the IBM sys-
tem. It should be mentioned that th