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IMPLEMENTATION OF INFORMAT ION PROCESSING SYSTEMS

By

Mohan Kaul
ASSTRACT

The use of computers in Management has ranged from Processing

of Operational Date to Development of Corporate decision models,
Plamning of Information Processing System as a Part of the
Management Information Systems in organisation, is essential for
deriving thexﬁcnefits DF.CDmpUterS for generation of information
for planning, control and decision making. In this paper, some
of the problems which arc being faced in implementing information
processing systcms are discussed. An approach for implementation
of such systems baszd on information analysis and choice of toche
nology has been cvolved. Availability of various range of come
puters and their impact on the infoomation processing systems is
also discusseda’
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1410 Since the last about two decades, computers are being used in
India for information processiné for Management., Presently,
there are about 450 computers in India. Table-I shows the
increasc in mumber of computers ovcr the yeérs in various
sectors. In addition to the computers, thare arc more than
thousand unit record machines being used by various organisations
for data processing purposes. The use of computers is widely |
spread in India., Many medium and large organisations who dao

not have computers are buying computer time from larger computer

centres.
TABLE ~ I
" Year  Education,  Public  private Total
Research & Sector Sector
Development
1960 1 — - 1
1965 14 9 5 28
1970 ' 30 49 42 121
1975 63 126 92 281
1978 93 183 108 384
*, 16 34 . 14 .64
Total in 1978 T e 7 122 e

# Date of instazllation not avaiiable

Sourcet Electronics, Information & Planning, December, 1578

-
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1.3.0

The use of computers in management has ranged from processing
operational data to devclopment of corporate decision models,
However, a major part of the use of computers in management is
used for financial accounting, Other significant applications
being in the areas of inventery control, salcs analysis and

pay rolls Though computers are beimg Ueed tc a certain extent

in generating information for decision making, theoy have not

been used on a wide scale for planning and decision making

in various functional areas and corporate levels in organisation,
Some attempts have been made in developing computer based infor—
mation systems for operational decision making and for manageme nt

coﬁtrol.

The impact of information processing system is yet to influence
most of the decision faking processes at scnior ?unbtional ilevel
managers as well as at the corporate levels It was observed that
managers from varicus departments such as, production, marketing,
prerchasing, etce, did not feel the advantage of computers even

if the computer has been in usz for a number of yrars. However,
in the same orqanisations, the top management seems to be happy
with the computer use because of the possibility of faster pro-
cessing of financial information, share accounting, pey roll,

inveicing, ctc. In this paper we arce discussing some of the

.prublems which have been faced in implementing information procoe-

ssing systems and suggesting an approach for implementat%nn of

such systems in view of the developments in information systems

design and technology,
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2.2.0

PROBLEMS IN IMPLEMENTATION

The choice of computar applicationé and the lack of involvement
of major user depértments in planning of information processing
systems and in the infarmation systems design, has been'one of
the major problems in the development of computer use for
decision makinge. As the computer systems have not been inte
grated fully as essential parts of the over all management
information systems of an organisation their interface with

the uger, has not taken place, Computer applications have been
developed as and when a prublém related to data processing has
been identified, System planning of developing informa£ion
systems is not.being aone as an important task for managoment

of infomation in the organisations. The involvement of user
departments in determining the information needs amd in the
systom: design, ié important for designing effective information
systems, As the functional managers are tha users of final
information outputs of the computer, lack of their involvement
inthe system designrwill-some times result in generating reports

which may not ultimately be useful, .

"

Lack of .effective involvement of the system designers in under-
standing the users' need has also affacted the desigh of infoma-
tion processing system.r In opder to understand the information
needs at various levels and the nature of computer based analysis

_ system .
and processing the/designer would have to imvolve themsalVes in



understanding company's operations and decision m king processes

at various lgyels,

2,340 The involvement of top management in inereasing the interface
between the users and systems designers in developing effective

information sy stems, their support in creating such interaction

would help in improving the guality of information systems in an
crganisaticn, Top management in many organisations have not
laid importance in the development of formal information systems

for planning and decision making,

2.4.0 The location of computer services in the organisation, plays
a very important role in developing information systems, There
has not been a uniform pattern in the level of head of the
computer services/managemcnt services in the organisational
structurc, Many date processing departments form. a part of the
finance department which some times restricts the development

of applications in other departments,

2.5.0 Nomeavailability of trainned manpower for designing computer
bascd information systems has been one of the important
constraints in designing such systems, Systém designers at
the initial stages have been drawn from various disciplines
such ag accounting, statistics, production, etq., and trainned
mostly through the short term programmes crganised by the
manufacturers. These trainning programmes do not hnwéﬂar,

develop skills which are needed to dovelop organisation-vide

information systems.



2.6.0 Another major problem in designing informmation processing
systems has been in the area of data flow, procedures and systems
used while converting manual systems to the computer based
systems, While computerising a particular applieation in an
organigation, it is necessary to study thc collection and flow

of data and also modify pfnccﬁurea and methods of systehs to
match the requirements of the computer based systems for deriving
maximum benefit in generating timely information for decision
making, For example, while designing materisl information
system, onc commonly observes that use of inputs relating to
updating of inventory level on the bééis 6f supplier's bills
results in considerable delays in generation of information. In
case information is processed before the receipt of the bili,

it results in incorrect information including reporting of
negative inventories., Therefore, for processing of information
in time for decision making -pclating comsumption of materials
and for determining the stock levels, it weuld be nebessary to
change the procedure of generation of imputs ﬁﬁd updating of

N

" inventories on the basis of purchase order prices alrcady avai-

lable at, that time., Matching of manual systgms and procedures
to tzke the advantage of the computer forms an important part

in the information processing system,
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Computer technology being uscd for last few years, has been
another major Factor in Zimiting the use of mmputers for
decision making applications., The second generation technology
which was auailaﬁle to the commercial uscrs could not be always
used for developing computer based information systems for
planning and decision makinge. Availability of appropriate infor=~
mation technology and its matching with the information proce-
ssing requirements of an organisation is ssscntial in the design

of information processing systems.

Some of the problems dispussed above have restricted the growth
of computer applications in organisations for planning, decision
making and control. However, thc developments in computer tecﬁ—
nology and the greater appreciation of the computer use by the
management, is helping now in the development of cffective infor-

mation processing systems for docision making.

DEVELOPMENTS INFLUENCING INFORMATION PROCESSING

The developments in informction processing systems have been
influcnced by the developments in the areas of management planning

and control systems, systems analysis and information technology.

The process of planning and control systems in an organisation
which includes developing of targets, preparation of budgets,
fixing performonce levels, monthly review of performance, ctc.;

have had an impaoct on the design of information processing



systems. The designers of menogemcnt planning control systems
nave affected the informm.tion processing development through
the demands on the znalysis to he performed and through the

dasign of reporting systoms,

3.1.2 At the same time, Analysts have becn evolving differcnt technicucs
and approaches in studying'an organisation as a "system", dovo-
loping integrated infommation systems and doveloping models for
the decision making and planning, These have had an of fect
on the design of information processing system over the past fiu

ycars,

3413 The third area of developments which has influcneced the design
of information processing systems, has been the develcpments 3.
information technology. These developments had bzen in computcos
hardware as well as software systems, The professionals in thoo
area have tried to develop efficient systems for organising an:!
manaéing the data in a company as a contral resource. The devie-
lopments in software systems have resulied in devclopments of
special purpose commercial languagcs, aﬁﬁlichtion oriented sofu--
ware, computer modals, modcl building softwarce and data base
managéﬁent systems. This has helped in hagdling large volumes
of data for organising deta as a central pool of data which can
be uscd for various applications.These technological develog-
ments have considerably influcnced the design of computer bascc

information systems. ¥



While the developments in the above 3 arcas have taken place
almost concurrently, very littlc womk has been done in matehing
one with the other, Far-dcsigning information processing for

an organisaotion, study of all the three aspects discussed above,
arc necessary for effective implementation. None of the above
aspects can be looked in isolation while implementing information

processing systems,

J3e240 Developments in computer technology has resulted in the increasa
of computer capabilities coupled with declining costs. There
is a wide range of computers available in the market either

thraugh import or from indigenous manufacturers.

3i241  -lLarge computer systems having high speed procaessors and large
storage devices as wsll as very small micro . computcers with
limited processing and storage capabilities age available. The
availability of such wide range of computer technology is making
it possible for management tu choose the appropriate information
technology keeping in view the naturc of aper?tions, the types
of applications, the orgonisationzl structure and the technical

>

support.available in the orgonisation, “

30242 Exhibit—I gives the salient feoturcs of different ronges of
computers., The exact details of these features would vary from
onc computer to the other but tho teble presents an idea to

understand thc differences buotween the vorious classes oF computorse
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One could see from the Exhibit that many Hardware anmd Sof tware
features available on large and medium computers are availablo
on mini computers, Micro computers with small processing capa;
bilities and storage devices like diskettes and slow imputs ~
output peripherals are available at very low cost, The data
preparation for computers using data entry teminals is becoming
much more popular than the use of cards. These developments not
only have reduced the capital cost of computers but also the

costs of operating theso systems,

The Department of Electronics has sct up a procedure for import

of computer systems in India, This has helped many users in

-prpcuring latest tecﬁnology at reduced prices, The Department

t

of Electronics before sanctioning the import of computer, demands
complete information on the type of zpplications in the crganisation,
This has helped thec orgenisation in conducting indepth studies of
computer applicotions for understanding the use of computers

for decision making and planning,.

IMPLEMENT AT 10N

The above devc lopments make it possibls noy to develop information
processing systems using the appropiiate computer technology for
planning ond decision making in organisation. The planning of
information processing systems have to be integrated with the over-

all planning of management information systems in an o#ganisatione.
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Managément of information has to be recognised as an important

organisaticnal tasky

Planning of information processing systems as a part of the

overall strategy for the design of management information systemg

in an orgenisation, is therefore, csscntial. The reason for

planning the implementation of such systems may bc summarised as

followss

(a)

(b)

(c)

(d)

(e)

()

(3)

Information processing systems has direct beeoring with
the developments in management planning and control pProcesses
and the stretegy adopted for dovelopment of formal manage-

ment information systcms,

’The development of these systems involve the usc of

sophisticated technology and considerable cgost,
These systems have to be developed by trainned personnel
having knowledge of computer applicaticn, latest techniquos

in systems design and computer technology |

Use of computer bascd systems has crganisational lovel

impact. PR

Conversion to computer—based systems demands changes in
the cxisting systems, procedurcs, and mgkhods of workinge
Computerisation in bits and pleces may no£ legad to optimi-
sztion of resaourcos and generation of integrated, relevant,
and useful information for plannming and control,

Benefits of computer informaticn systems would diregtly

rclatc te the choice of epplicotions,
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In order to integrate the developments of information processing
systems with the plapning and control systems of the organisation,
a set of steps have beoen suggested., Bofore toking-up the octual

computer systems design, it is necessary to usc the stops for

detemmining the choice of applications and the nature of information

technology to be usod. Thosc stops are discussed belouw.

INFORMATION ANALYSIS
Thg task of infommation analysis for identification of applie-
cations forms the first step in designing formal computer based

information processing systems. In identifying the epplication

areas the system designer has to do the following:

{a) Study the organisational characteristics (thc aperations and
the enuironmént)

(b) identify the major tosks

{c) Study tho Dlanning, docision making and control processes
involved in ecch of theso tosks

(d) 1Identify persons who arc invelved in pond;cting these tasks

(2) Classify information system (applicaticn areas) on the basis

of information requircmcnts of the taskge

{f) Designing reporting systems,

These stops arc necessary to develop the framework for Management
information system under which the information processing systens

have to be developed. ' ¥
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_RELRTINE INFCRMATION NEEDS TO APPLICATION AREAS

———

Having identified the application areas, the sccond step is to
understond the information nceds of each of these applications.
As the nature and frequency of processing and analysis will vary
from one application to other, thesc rcquizements have to be
understood for designing information.prOGESSing systecms, In
Table~II we have given examples of somz of the decisicons and
examingd the nature of requircments in iclation to freguency,
processing, number of variables and volume of data. Thosc applie
cations have been classificd in thrce commonly known categorics
of Planning & Decision Making namely; Opcraticnal Control, Mana-
gemerit Control and Stfategic planning. The naturc of processing

will be different in ali these threc cotogories.

The decision relating to the cperctionzl control will need more
data related to status of events, or noed data on possible
alternatives in operation (mdchine loading and allocaticn, Placing
purchasc orders, ctce). Some of thesc deciéion; can also be pro-
grammed. As these decisions ominote data on basic operations,
the volume of data to be procossed for these decisicns would

be large, The number of variables, however, wili be small becausc

most of these applications relate to individual tasks and not to

organisation as a whole,.
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Nature
of deeision

- s me e em AE wm omm ma

Operational
Control

Managoement
Control

Strategic
Planning

TABLE - II
Some Freguency
Examples ‘of decision

(1) Placing
Purchase
Orders

{2) Producticn
Scheduling

(1) Rovicw of
Porformance

(2) D ciding
Product mix

(3)Formuloting
Budgets

(1) Choosing
New Product
Lincs

(2) Sctting
flarketing
Poclicics

M ms e mm e omw AW Mm% mem B M ma w mm mm mw em e wm e

High

(Daily/
Weekly/
Monthly )

Low{ycarly/
quarterly/
monthly)

Voery Low
(Yearly or
as and when
nooded)

Nature of Mo. of
Processing variabe
les
{1) Provi-
ding Status
informatiom
Small

(2) Informa-
tion on altor-
natives

{1) Analysis
of variancos
in costs

{2} Informa-
tion for se-
lccting stane
dards

{3) Modecl
Building

Large

{1) icdel
Building
Large

Large

Small

Very
Small
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4.4.3 In contrast,'thc decisicn relating to product mix would be made
with lesser frequency. The type of Progessing needed will be in
relation to model building. As the data would already be in
processed form, the volume to be handled will bg much 1955.\\“ —
comparcd to the Pirst cateogory of decision making;\ Similarlys

applicotion areas for strategic planning kind of decisions, will

bc morc in the orea of model building,

44540 RELATING INFORMATION TECHNOLOGY TO INFORMATION NEEDS

44541 Having studicd tho nature of information requiremcnts of indi~
vidual applications the next step would be to match information
tocchnology requirements to thesc apélications. These requirements
have to be worked up in rclation to data preparation activity,
nature of input and output devices rocquired, Processor requirement s,
main memory size and requirements of dota storage. In Table~IIl
the relationship of the abocve peguirements with different classcs
of applications has been given,

#

44542 The applications in the category of opcraticnal control will

necd fPast input/output devices and large storage devices bocause

2

L] ,‘ )
of the high fregquency of decision making and large volume of

transactions In contrast, the modol building type of applications
will nced large size of main memory and computers with slow

input/output devices can alsc be used for these applications.



15

TABLE - III

Operational Data Naturc of Naturc of Sizc of  Size of
Control Preparation  Data in- nutput Memory Storagc

activity put device device

Large Fast " Fast Small Large

Roesponsc

fianagement Small Sloy Slou Large Small
Control
Strategic Vory Slow Slow Large Small

Plapning Small
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4,543 Thes e recquirements are to be noted while dosigning computer
bascd systems. As the samc infotmatjion system would be genorating
information on different decision with differcnt frequency, the
nature of processing and hardwarc/scftwore requirements have to bo
cleoarly workedout ond incorporated in the system. In table-IV
wo have taken an example of Productiqn Control information systcm
to demonstrate this roclaticnshipe. The information on status of
Production orders, machines, manpowcr, would be neceded at high
freguency.  Therefore, the system has to match this frequency for
providing information. One can provicic this'infornotion sithop
attaching a terminal to the combute; or have a dedigated micro-

computer for this application,

44544 The final canfiguration of infermation technology required for
an organisation will depcnd on the mix of applications taken-—up
for computerisation, Detailcd analysis of cach application has
to be carried-out before deciding on a particular computer bardware/
software. As there is a iargc ronge of computers available,
there arc number of cheices available tcﬁthe~management for the
sclection of computers. Some of these choices are:
(a) Iéstalling a large/medium computer wiéa'terminal facilities
for data entry.
{b) Installing a large/mcdium computer with terminals facilitics

"in individual departments.



Production Control Systoms

— -

2
Se

4.

Se

6.

fMastor data H

Regular Inputs 3

Naturc of information

gencrated

Stotus of Production orders
in progress

status of machincs

Machine and manpower book-
ing and utiliscticn

Status of Pecnding orders

Statemcnt of costs of
Production

17

TABLE ~ 1V
i) Productwise m/c hours required
ii) Product-uisc Manpower required
iii) Product-wise raw-materials recquired
iv) Rates of m/c hour, manpower and

materials

i Job cards

il) Materials issuc vouchers

Frequency of  Input/ Memory Stage
information Output
rcquired
High(daily) ;
¥ |
High{daily) J Fast . - Small Large
. . } response
High{daily/ .
woekly ) § tervlnals,
§ Dedicated
High(daily/ } fMicrao-com-
weckly) § puter
Low(Monthly) ) Slow Device CoMPa- Sma-1
] . ratively
i caxd readcr/ 1
I Printer, arge

Statement of cost and
Product rcport compared
to standards :

Lou{monthly/ §
guartcrly/ycarly
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(2} Installing a large computer connected with mini computer

systems in different departmente of an orpganisotion,

(d) 1Installing a large/medium computcr systom and providing micro=
computers to individual departments for datao preparotion.

(c) Installing a mini computer systom with on oxternal large
computor.

{f} Installing 2 number of mini computor systems in various
departments,.

(g) Devcloping dedieatcd micro computer basced applications in
each deparﬁment.

(h) Acquiring a terminal facility from an extcrnal computer,

(i) Using an outside computer facility

There could be many othecr possibilitics.

ORGANISAT IDNAL SUPPORT

Evolving a suitable organisotional structurc for supporting
deue;Opment of information proccssing systems is an important
factor for the effective implementation. Tﬁe characteristic

of organisation (size, naturc of operation; majbr tasks, ctc.) ,
the natuq;‘of application arsas and the tochn%logy chosen, will
effect the choice of organisation support nccdéd. Table-V gives
somc possibilitics inm relating organisational support for develop-
ment of information systems with various 'choices of tochnology.
The choice of organmisational support would also depend on the type

. . . . ¥
Technical manpower available in the organisation in the areas of



Large

Medium

TABLE-Y

e e me s s A mm = oam me

Some Examples in
Choice of Informa-
tion Technclogy

Centralised System
with Terminals

Centralised system
with mini computers
in each Department

fini computers only

Centralised System

Centralised Systom
with dedicated
Micro Computers in
Dgpartment

-t S pp s - e

Choices in organisation
Support

A e e e am . e Y o W we mw

(1) Centralis:ud support for
Development of Systems
{2) Centrelised System with

staff support in indivi-
dual departments

(3) Responsibility with indi-
vidual department.

(1) Centralised Support

(2) Centrolised system with
stoff support in indi-
vidual departments



4.7.0

Se0e0

20

information system designe The systom designers working with
recent technology and new areas of _information systems for

planning and.decision making will npeod skills in information
analysis, techniques for system design and thorough knowledge

of information technology being used.

PLANNING OF SYSTEM DEVELORIENT

CONCLUSION

Having decided tho applicatin areas, the‘information technaology
and the organisation sUpport needed the next step would be to
plan the development of individual computer based systems, The
first task in this step would be to determing the strategy to

be adopted for data basge design. This stop would also inveolve
the prioritising of the systcm development of various appli-
cations, detailed systenm design, softwarc development, design

Df new procedures for data flow and translating the various

application requirements into computerised systems.

Planning information procrssing systems uoulé have to recognised
as an important ﬁrganisational activity if information systems
have to be developed to aid the planning, contrdl and decision
making processes, The developments in information technology

and its availobility ot low costs have provided o wide rnumber
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of choices for tho management in developing information systems,
The key to success for using such systems cffectively, would be
in the choice of applicaticn arcas and the choice of stratcgy

- in the implementation of information processing systems,



A1) HARDWARE

(2) Central Processing

(b)

(c)

Unit (cPu)

1e Word Length

24 CPU Cycle time

(Rpprox.)

3« Main Memory Cycle
time(Approx,)

4+ Possible range of

Memory Size
(Approx.)

Storage Capability

1e Availability
of Mag Tapes

No. of flag Tapes
(Approx.)

2. DISCS

i) No.(Approx.)

ii)

INPUT
i)

i)

iii)

Capacity
(Approx.).

DEVICES

Card recader

Specd

Data entry
terminals

No. of termi-
nals provided

EXHIBIT = I

LARGE

3254 bits
100 N.Sec,

400 N,.5ec,

1-8 Mega
BYTES

Yes

Many
4=8

Yes
Many
{4-8)

200 B
Fach

Yos

600~1200
CPRM

Yos

Many
(300-200)

MEDItE

32 bits

250 N,Sec.

400-600
Ne.Sec.

512 K BYTES
1 M. MYTES

Yes

Many
4

Yes

)

80--200
MB each

Yes

600-1200
CPA

Yes

Many
(16-64)

MINT "MICRD

-,
16-24 bits - 8 bits
300 N.Sec. 1 Micro Sec,
400~-600 600~1 Micro
NeSece Sec,
128 Kilo 8 K BYTES
BYTES - 64 K BYTES

1 NMEGA BYTES

Yes

Yes

300-600
CPM

Yes .
) "

Not Common
(May be avai-
lable)

(1-2)
(if possible)

Diskettes

1-4

'256 KB -~

1 MB Each

No
No

Ycs

(Relatively Limited

low)
{8=32)

(1-4)

Contdeesy



LARGE

(d) ouTpur

i} Line Printer Ves

SPEED 600-1600
LPM
. 1i) video Termi- Yos
nals # Many
iii) Hard Copy #1 Yes
Terminals Many

iv)

v)

Graphic Ter  Yes
minals

No. of Many
Terminals
Plotters Yos

(II) SOFTWARE

(a)
i)

ii)

(b)

(c)
i)

Programming Languages

Numbc r flany

Commonly used FORTRAN

Languagas CoBOL,
BASIC
PL/1

Number of Pany

Application’

SOFTWARE

available

Dporating Systom

Batch (one Yes
program at a
time)

MEDIUM MINI

Yus Yes

600-1 600 600-1000

LPM LPM

Yes Yesg

Many Relatively
less

Ycs Ycs

Many flany
(Relotively
loss)

Yesg Yesa

Many Many
(Relatively
less)

Yes Yes

Y\

ftany Many

FORTRAN FGRTRAN..

coBoL CDBQL

BASIC BASIC .

PL/1

Many Limitﬁg

Yos Yes

MICRO

Yos

60-300 LPM

Yes
timitod

Yes
Limited

No o

No o

Gne
BASIC

very limited

Yes



:ii) Muiti-Progra-

mming

i11) Time Sharing#2

(e)

*3
Program Devo-
lopment
using Termi~
nals

; #3
Enquiry Pro-
cessing

(111) Data Preparae

tion media
available

(IV) Communication

()

Possibilitics
for connecting
to other romore
Computer or
Terminals

Cost range
{lakhs)

LARGE FEDIUM MENI
Yes Yecs Yes
Yos Ycs Yes
Yes Yes Yes
Yosg Yes Yosg
1) Cards 1) Cards
2) Onlinc 2) Dnline
Terminals Terminals
3) Key-tope .
4) OFfline Same as  3) UFfllqe
; Large Koy Dis-
Key Dis~ kctte
kette
5) Micro
Computer
Data entry
System
6) Cnline/
. mipi/miero
Computer A
with dis-—
kette & .
torminals .
Yes Yos Yas .
J'\
75-200 30=-60 10-30

MICRO

Nao.

No.

Yca

Yos

1) Online
Terminal

2) Offlinc Koy
to diskette

No



| NOTES:

BYTES is a recpresentotion for storing a character (numeric or

alphabetic)
3
1 KB = 10 BYTES
6 .
1 MB = 10 BYTES
~0
1 N 3Sec = 10 Scc.
-0
1 M Sgc = 10 Sec,
*1 *1 Number of tcrminals weculd be approximatcly similar to
the nuwber of data cntry terminoals
*2 The type of time sharing cnviromment provided to the usor
would vary from one manufacturcr to other,
*3 Whilec deciding on thc program development and enduiry

temminals, details regarding the respensc timoe on the
terminals should be obtoined. The response time varies
from one system to the other. The response time of the
terminol ond typo of applications to be rum on the computer
therefore limits the number of terminals.
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