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gsoftware protlems equally at the level of operating systems ‘as
well as user programe e.g. data transmission, routing, node
administration etc. Particularly interesting are software

formation outlets are those nitwork points to which

tion is supplied. OQutlets can be transitory (intermediate)
ich information will be transmitted to another appointed

n, or final through which information leaves the network

outputed in an appropriate form through output equipment.
include;

als

trators.

front-end processor can introduce into the network

tion emerging as a result of processes occurring in it.
accept information transmitted to 1t from the network and
form the switching node function for information flowing

the information processor and its surrounding network.

milarly, the concentrator can fulfill the function of a
outlet and switching node for information except that
particular instance it would be nonnected to a front-end

or and not an information processing unit.

exor is exclusively a plece of switching equipment

18e it cannot generate information nor can it be a

te eventual output. 1t simply switches information

om the cursory description of teleinformation networks

al realization became possible only after solving many

2




Bl A o

problems at the level of procedural control, data transmission,
programming problems, aspects of routing algorithms,
administration of nodes and networks etc.

lhe development of computer networks(causes, goals and clagsific-
ation

Generally the sizeable development of information systems
and specifically teleinformation systems has led in past years
to the emergence of a large numer of independent computing
systems used to advatage by indlvidual services in agriculture,
trade, education etc. Prequently, within the framework of a
single Institution or orzanization, have been found systems of
sreat equipment and software heterogeneity distinguished by
significant but specific resources such as cutmoded equipment,
various data banks, specialized programming languages for
various applications, numerous programs stc, Individual resources
accessible through the framework of one system, with respect to
the varlety mentioned avove, have become lnaccessidble to cther
users of neighboring systems needing them. Developing systems
and software for the use of all systeaxs cannot ordinarily de
hoped for if only from a strictly economic point of view.

The tendency towards making the mentioned resources
avallable to users of various systems (centers) has consequently
led to the research of methods of connecting various computers
and the development of the concept of computer networks.

The computer network cons..tutes a collection of information
systems located In a certain geographical area connected by a
transmission network with the goal of enabling all network users
with the advantage of the resources of individual sysytems. The
computer network, therefore, is a particular case of a teleinfo-
rmation network. Construction of the first of this type of

3




network began at the end of the sixties and this rapid
development principally enabled the evolution of a large number
of information systems (centers), the growth of dependability of
transmission systems as well as the reduction of the cost of

their expoltation.

The dasic goal motivating the construction of computer
etworks is the allocation (sharing) of comyuting resources
understood as the allocation of computing processor power
as well as its hardware resources, the allocation of software
resources and the collection of data. These objlectives can be
more particularly classified as follows;
d allocation, that ig a distridbution of computing power
k. that every working unit in the network 1s equally

lemand suc } ry 3
utiliged.

2)program sharins, that is enabling data transmission from every
network node to the computer in which is found the given progranm.

3)data sharing, enabling transmission of programs to computers

in which are stored large data banks

L)dynamic access to files, enabling an operating program on a
particular access to files existing at other computiig centlers

as if they were local

5)functional reliability and accessibility understood as increased
reliability of processing and protection from the consequences of
the ‘treak-down of a computer or an element of the transmission
systea.

S)reducing transmlission costs to the individual user along with

a high factor of utilization of telecommunication lines by a
large nunber of users.

7)cooperation between user; a way of creating research or design
groups which, through access t0 common programs, data or other
type of rescurces work more efficiently without duplicating efforts.
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Individual solutions of computer networks differ in purpose,
operating pronciples, spatial structure(topology), equipment
utilization and software. Thus classification of computer networks
also refers to thelr many parameters. Namely, the following are
noted;

1) In regards to purpose; speciamlized and universal networks

2) in regards to operating principles; remote job entry, charged
ne tworks, conversational networks as well as resource allocating
ne tworks

3) in regards to compatibility of computer systems operating on
a given network; homogeeous and heterogeneous networks

4) in regards to spatial structure; centralized and decentralized
ne Lworks

The coaputer network classification described above emdodles
to a great extent the coaplexity and difficulty of solving equip-
ment and software problems. It becomes necessary for a network
center to elaborate appropriate prograns enabling mutual transfer
of ugers' jobs amvng particular systems of processing information
(processing computers) as well as between them and network
computers. In a situation where as a rule each computer has its
own individual operational system such a job is very difficult to
solve. User needs constitute a further demand so that creating a
network or connecting existing user computers to an existing
network leads to as few changes in software of the existing and
thus far unexploited situation. Extensive modifications od comp-
licated operating systems could lead to great disturbdances in the
work of computing centers.

of

during the design and development 0 software for telecom-
munication computers connected to a network, many heterogeneous
sclutions are applied that depend as much on the type of network,
i1ts composition, organization and means of operation as for the
the characteristics of the information computer itself.

A P ol
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To ifllustrate the prodlems, described below is one of the
simplest concepts applied during network construction. It depends
orn the fact that since every network computer treats every other

uter in the network as its terminal , or as a group. In such
a case, the software of an operating network in a Job processing
mode will be relatively simple not demanding great changes in the
operating system of the network computers. Software, having
received a job for execution originating from another computer
(on-1line) will be treat it as a job orlginating fron a teraminal
and will place it in line for jobs awalting execution. At the
appropriate time, the Jjob will be processed and the results
transmitted to that cn-line computer or to another according
eceived address according to principles acceptable to its

eCSiVaEq

to a

[
¥
oy

n v & waon 1
own terminal.

G

Software becomes more comlicated in a network operating in

a conversational mode. In this instance, it nust agsure connectlon
to every user requiring communication with one of the network
computers for the duration of a geance (accomplishing the Jjobd
communicated). In thils type of network, the users entry %o

~
the glven local system with a job for a remotely located system

¥ F
" o Ry Al - ¢ PP g ——— nd ¥ er ] s 3 »al o~
causes a generating of processes (program activation) related to

~ . . " [ X s .- Pr— AAB oD &
the execution of this Job or creating links between these processes
4 = \ . 5 - 4 P TP o an o
{programsj« The user, via this connection, can in the course of
executlion controel his job in the remote computer as if he was a

local uger of that computer. Un the other hand, the remote

computer will treat the generated programs as being local. The

connection created will exist through the entire duration of the
user's geance enabling him to transmit particular commands and

data %o the computer and receive responses.

The above dlistinctly illustrates that the problem of proper
and reliable exchange of information between certain software
elements ( programs, operatiocnal systems, processes) constitutes
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one of the most important network problens.

oftware elements
al

3
located in various computers must conduct a dialogue and exchange
data, controlling and cther information between themselves. This
dialogue must take place according to certain rules spe
-~

thelr time sequences, procedures particular situations ete. ,

in other words, a certain compilation of rules and procedures of

-

conduct called telecommunication protocol. The type of accepted
protocol influences ina real way the functional (user) parameters
as well as the charh::eristics of network expoitation. The details
g functions in a network center

i
z 1 i
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(multicomputer) ordinarily requires a great deal of attention at

2r software problems for a computer network not discussed

2
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administration of networks, creation of languages to control
3 Fo t -
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networks, safeguarding information stc.

format and type of the exchanged information (of those communicating)
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