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1. Introduction

Our institute, the Research Institute for Measurement and
Computing Techniques is a member of the KFKI research center
located in Budapest. The main task of our institute is the
research and development of minicomputer-based systems since
19 years. We developed the TPA mini computer fami ly and mini-
computer-based pilot solutions for different problems in the
industrial field and in the scientific laboratories. The
recent field of our attention is now the use of ninlcomutor
systems in commercial and business applications especially

in nationnl wide governmental institutions. We cooperate with
the Hungarim Miniltry of Finance, the Central Office for |

Btatuticn and other central gouvernmental offices {n ordct

- to. yiden the computerisation of these large organisations
with the help of minicomputers
- to extract the typical tasks which can be solved by

such computers nn_.d




= to develope pilot solutions for thenm.

This paper presants some results. It deals with the follow-

ing tipical commercial applications:

- data entry and valididity check
- decentrulization of data prucessing
- integration of the computer systems into computer net-

E erl (]

The paper presents the tools to fulfill these needs. It
summarises the systems engineering solutions {or the problems
arising-with the implementation and operation of small compu-

ter systems in a national wide network.

2. ptiitigutod Processing

The ptcblem arising from the increasing amount of data proce
essing load in big adminintrative or governmental institution
had been met by comnuter canters cquipped with large-scale
sainframe computers. Orcanications with large geographical
extension ar: still faced with the problems of Cita entry,
and data validction. In ord2r to increase the speed of data
sollection the use of minicomputers in regional and local
osntres startcd to spread. Tuis trsnd brought the computer-
power just to the sources of data.

Por such decentralized tasks the minicomputers have been used
worldwide because only this computer-range meets the perfor-

mance demands economically. The main functions of minicomputers



in this environment are: data entry, local processing and
communication with mainframes, which are solved with sophis-

ticated, problem-oriented operating systems.
2.1. Interactive multi-terminal data entry

In 1n£or¢ct1ve data entry systems tlhe data are entered throgh
CRT display-station programed and driven by the minicomputer.
The way of work is much similar to the traditional filling
of fom'y the forms appea&r on the display-screen and are
filled 1\vyilt:h the attached keyboard. A large set of different
lchcmas. may"'bo stored in the computer so the one correspond-
i:g with the current data type to be entered can be used.
After this, data is stored in the computer and is available
for further proceuinﬁ. The increase of the tliroughput of
advanced minicomputers accompanied with the decrease of costs
for central processor units and memories renders possible
increasing volumes of data to be processed in local or regi-
onal centres. The multiplying of data volume is served by
multi-terminal data entry stations. Multiple data entry‘ ter-
minals attached to a single minicomputer make possible to
serve multiple independent data collection tasks by running
different data entry forms on the different display stations.
Independent use of different forms is possible and to each
form a different data validation check is pre-programmed

respectivelly executed by the computer.
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Figure 1. Shows a typical minicomputer configuration for

multi-terminal data entry tasks.

MAGNETIC
TaPe

S, O
QXQ =

QJO.
) ©

p
hd

MNICOMPUTER

2.2. Immediate data validity check

The distributed minicomputer pow r eliminates mu ch of the
time consumption and the high costs of data error correction
in the traditional centralized data processing enviroment.
The task of data validity check is removed from the mainframe
computer and is done inunedi&tely and at substantially lower
cost by the minis. The data validity and error check proce-

dure is programmed together with the data entry forms and



stored together with them. Data are controlled upon entry
into the computer and the errors are immediately displayed.
The data entry program facilitates the data correction, and
stores only the correct data. Collected datafiles can be

processed on mainframe computers without vasting time.

2.3. Decentralized data processing

The use of decentralized minicomputers unloads the central
processing mainframes by doiny pre-processing work for them
and extends the range of data processing tasks solved by

computers.

Regional data processing needs can be much better solved by
local computers as with a central one, work which is mainly
connected with regional centres can be solved there together
with advantageous pre-processing. This speeds up mainfr.me

processing.

Beside decentralized processing decentralized minicomputer
centers bring also the advantage of decentralized data bases.
Regional data bases unload the costly data store capacity of
central sites. The data pre-processed in regional centres
significantly decrease the amount 0f data to be processed

by mainframes. Decentralized data bases make possible to
meet much better the regional needs by choosing a suitable
data structure and by storing information where they are
needed. The selection and unifying is part of pre-processing

for central summarization.



Figure 2. Shows a typical regional computer centre inh a

traditional batch processing enviroment,
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2.4. Interactive processing

LINE
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Interactive data processing is a2 new advantage :ntroduced

by minicomputers, interactive data processing eliminates

the tedious data preparation job and puts computer power

just on the desk of the user.

Building, updating, extending or changing of data is suppor-

ted by software of the minis and is done immediately from

the display stations. The inquiry feature of such systems

is of great importance facilitating the selection of infor-
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mation, the printing of statistics and summarizations of

data files by asking the computer eimple questions or giving
straight forward commands. The ditferent data files can be

stored on exchangable mass storage devices giving access to

fairly large local data bases.

Figure 3. Shows a computer centre with interactive display

stations.
DEPARTYMENT A DEPART4ENT B DEPARTMENT C
-

o ] semmmn

{oe=—|

MASNETIC
rAPE




3. Telecommunication

The telecommunication capability is a tool of growing impor-
tance for connecting the mainframe computer with decentralized
minicomputers. It serves also for building up regional compu-

ter networks and multilevel hierarchical networks.

3.1. Remote batch transmission

Telecommunication between computers eliminates the need of
conventional data transmission and accelerates its speed by
an order of magnitude. Collected datafiles travel on leased
telephon lines under supervision of computer from one geo-
graphical point to another. The standards of telecommunicati-
cus-althithn allows to connect minicomputsrs and mainframe

machines cf different architecture.

3.2. Interactive information display terminals

Ninicomputers connected to mainframe computers can operate
display tormlnals-wh#ch use the software support and data
base of the central computer. These display terminals behave
just like the mainframe computer’s own display staticns.
They open possibilities to use the collected data, allow

for inquiries, information selection, statistics and other

use of the ocentral data bhase.



3.3, Hierarchical computer netwoks

Reside point-to-point links - which allow the connection

of two computers - multidrop telecommunication lines are

used to build up hierarchical computer networks. Such net-
works can nperate with or with ut mainframe ¢ mputers.
Hierarchical computer networks adapt very well to the data
processing requirements of hierarchically structured organi-
sat;ons. Regional computer networks can be installed with

a haster computer in the region centre controlling the local
coﬁputers distributed in his area. The regional master compu-
ter is able to collect data via the telecommunication facili-
ties into one regional data base., Regional data bases can be
accessed by the central data base via their connections to
the mainframe. This schema integrates the benefits of de-
centralized computing with that of centralized and uniform
sy;tems. Finally, interactive display stations while using
thé results of the whole network, asure feed back of infor-

mation through the network.

Figure _4£b<~.ws a typical hierar hical computer ietwork,
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4. Systems enqiheering conditions

The described goals can be met only wlth hardware and soft-
ware tools which fulfill a number of requirements. First of
all there 18 2 need for a system software package; l.e. a

commercial operating system wi .ch integrates n one system

the features for

- multi-terminal data entry,
- local data processing abilities and

- telecommunication capability.

The different user requirements should easily be implemented
through high-level languages and software packages, for data
entry, and data processing. Telecommunication links should
be accessable from user programs. There is a need for mini-
computer-family with scaled performance characteristics in
order to present economical solutions for a big range of
data precessing loads. (For details see table 1.) These
different computers should be upward compatible regarding
to their functionality, L.e. the operating systems, and

the high-level languages. Just thi. family of hardware and

software tools is the family of the TPA minicomputer systems.
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