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FOREWORD

Since its establishment in 1976, Acharya Nagarjuna University has been forging
ahead in the path of progress and dynamism, offering a variety of courses and research
contributions. [ am extremely happy that by gaining a B++ (80-85) grade from the NAAC in
the year 2003, the Aeharya Nagarjuna University is offering educational opportunities at
the UG, PG levels apart from research degrees to students from over 285 affiliated colleges
spread over the three districts of Guntur, Krishna and Prakasam.

The University has also started the Centre for Distance Education with the aim to
bring higher education within reach of all. The centre will be a great help to those who

~ cannot join in colleges, those who cannot afford the exorbitant fees as regular students, and

even housewives desirous of pursuing higher studies. With the goal of brining education to
the doorstep of all such people, Acharya Nagarjuna University has started offering B.A.,
and B.Com courses at the Degree level and M.A., M.Com., M.Sc., M.B.A_, and L.L.M.,
courses at the PG level from the academic year 2003-2004 onwards.

To facilitate easier understanding by students studying through the distance mode,
these self-instruction materials have been prepared by eminent and experienced teachers.
The lessons have been drafted with great care and expertise in the stipulated time by these
teachers. Constructive ideas and scholarly suggestions are welcome from students and
teachers involved respectively. Such ideas will be incorporated for the greater efficacy of
this distance mode of education. For clarification of doubts and feedback, weekly classes
and contact classes will be arranged at the UG and PG levels respectively.

It is my aim that students getting higher education through the centre for Distance
Education should improve their qualification, have better employment opportunities and in
turn facilitate the country's progress. It is my fond desire that in the years to come, the
Centre for Distance Education will go from strength to strength in the form of new courses
and by catering to larger number of people. My congratulations to all the Directors, Academic
Coordinators, Editors and Lesson-writers of the Centre who have helped in these endeavours.

Prof. P. Rajasekhar
Vice - Chancellor, FAC
Acharya Nagarjuna University
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M.B.A. Degree Examination, July 2005

, First Year
PAPER VI - INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time : Three hours ) Maximum : 75 marks
SECTIONA-(3x5=15 marks) -
Answer any THREE of the following.

1.  a) Explain the block diagram of computers.
b) What are social dimensions of computers?
c) Discuss the properties of secondary storage devices.
d) Define MIS and discuss elements in MIS.
e) Draw the DFD diagram for payroll processing system.
f) What are the different types of computer viruses?

SECTION B - (3 x 15 = 45 marks)

. Answer any Three of the following.
Write about Evolution of computer technology with illustrations.
Explain computer based financial system.
Enumerate the uses of computers in efficient giobal Human Resource Management
What are the methods of finding information needs of M/S and Explain the structure of M/S for
any typical manufacturing organisation?
Write the steps in system analysis and design.
Explain.the importance of cyber laws in computerizations.

N asovp

SECTION C - (15 marks) -

8. An Outside system Analyst was asked by the bank's president to contact Mrs. Mandelbum
about some problem in the accounting department, during the first meeting, Mrs. Mandelbaum, the
Supervisor, said there have been problems reconstructing the Christmas Club account three out of
five days each week. The tape shows figures that are either more or less than actual cash receipts.
The head teller blames it on the old teller terminals, which are "down" most of the time. The account-
ing department counters by emphasising that the teller department is accountable for the difference.
Everything points to human error.

With this in mind, the analyst went straight to the teller in charge of the club account and pretty
much accused her of stealing money. Following this meeting, he conducted interviews with the head
teller and the reconcilling clerk in charge of the club accounts. Late that day, he phoned the president
and told him it couid take a week to correct the problem. ,

.The next day, the analyst studied the coupons and the procedure followed by the clerk Al-
though counting coupons was manual, there was nothing in particular to explain the dlfﬁculty in
balancing receipts. .

During the next three days, the analyst observed the teller and how she handled the coupons,
Everything seemed normal, although there were occasional errors in keying the amounts or code.



The last day was Friday and the analyst had no answers. The president was dlsappomted with the
lack of feedback, when confronted, of accounting, auditing, or how accounts are reconciled, but if he
had another week he could learn enough fo oomputerlse the whole operatton

Toward the end of the day, a customer’s passbook was posted with the wrong amount. Upon
.closer inspection, it was found that the teller machine always printed 9 instead of 0. When the ma-
chine was replaced, the Christmas Club account balanced with no difﬁculty

Assignment
- a) What mistakes did the analyst make in handling the project?-Did he use a correct proce-
dure? Explain.

b) What type of personality would it take to deal with a problem like the one just described?
Why? v ' 3

_c) What qualifications do you suggest the analyst possess to handie this case? Why? Explain.

-~ d) In deciding on an analyst, what criteria do you suggest the bank consnder for future invita-
tions? Elaborate.
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II.B.A. Degree Eramlnaﬁon December 2005
- First Year -
PAPER V! INFORIIATION MANAGEHENT AND COHPUTER APPLICA“ONS

~ Time: Threehours : Maxtmum 75marhs‘

. secncN A- (3 x5 = 15 marks)
.Answer ahy Three of the following.

" a) Principles of computer programming
: b) Fealures of Spread sheet soﬂware

¢ Types -of Personal Computers.
d) Management Information control systems

.e) Differentiate low level language and High level language. -

f Social iplications of computerizatio.

 SECTION B - (3 x 15 = 45 marks)
 Answer any Three of the following.

- Management Decision Making becomes effective with the good design ofMlS to the

 organization, lilustrate.

Secunty in using computers isa comptex issue in globalrsatron Drscuss
Desrgn the Cobol pmgram for the inventory control system.

.What are the steps in designing MIS for the organization?

Explain any three business application of spreadsheet software.

Write about the block diagram of the=cosmputers.

SECTION C (15 marks)
. - Case Study
A new on-ltne téller system design for a medium size bank was approved by the: Presi-

" dent, signalling the beginning of implementation. The project leader devised a. master

plantospeclfywhossperfonneachtaskandmwhatorder Newdeposrtandwnth-
drawal slips were ordered and delivered three weeks before mplementat:on in the
intenm copies of the user manual were prepared for the lobby and drlve-m-tellers

- Soon after the terminals were installed the tellers began to |eam ‘how to enter various -

transacttons After training sessions were over, they had a chance to ask questions and
inquire about the new system. Once completed, the telephone company and the computer
_service representative hooked up the terminal on-llne with the master system

The following Monday (a week before actual conversion) the analyst asked. the head

"'tetlerwhetherthetellerswould come in on Saturday to catch up on their work and run test

“data to reuﬂorce recent. tramlng The head telter agreed to the overtime, but on Saturday,



only 12 of 17 tellers showed up. Dui'ing that time, the entire system was ¢hecked out and
functioned as expected. |

" The bank 6pened the following Monday, the on-line system operated normally. Custom-
ers were greeded at the door by the president. Coffee and cake were served in the lobby. As
the end of the day, the analyst sent a report to the board of directors, informing them that the
system was now in operation and all-user requifements had been met.

Three weeks later, the analyst was called to the board meeting. The Chairman criticised
the analyst for exceeding the budgeted amount approved by the board. Further more, the
authorization the analyst gave the terminal vector to bring in two CRT screens to expedite
information retrieval exceeded his authority to implement the system. The bank's auditor
also estimated it would take 3.8 years rather than the initial estimate of 2.1 Years to break
even on the total cost of the installation. Not knowing what to say, the ahalyst left the board
room with a feeling of total fallure.

Answer the followihg : ,\
a) What are the major problems in the case? Who is to blame? Why?
b) Was the board Chairman justified in his criticism of the analyst? Explain.
c) Where did the analyst fail in handling implementation? Be specific.
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| BLOCK 1 COMPUTERS IN
MANAGEMLNT

Tllisbloek ‘mempu';'to gwe yofu an undorstanding of a computer and its diverse appliéations in
management.

Fifst um; lntmduces you to the role of compu!er-mded decision-making in management of an
upmq-ﬁen thwough proper handlmg of information system, gnd its advantages arid limitations.

Uniit 2 discusscs the evolution of computers and then its components i.e.. Hardwate and Soft-
ware.- it also gives an idca about the classifi cation of computers.

Unﬂdau with plnnomeml growth of micro-computers. It is followed by an explanauon of*
atypical micro-computer. ‘ifs hardware and the most comsnon § ersonal computer applocauons
‘Major types of software used for managemem -applications are then described..

_Fourth dod the last unit of(lmbbck begtuwilh a description of the basic conceptof a Spread-

sﬁeet. 1t-then discusses featurer of a specific Spreadsheet package called LOTUS 1-2-3 and

bow problems can be solvea modelled using this software package. The capability of model-

ling ansd scnsitivity analysis are exemplnﬁed through an illustration. The major featurcs are

~ Yisged and a few lmponnntmcs-mﬂaiued SomeodwmgcsofusmgSmadsheetpack-
age lelien highlighted.




UNIT1 ROLE OF COMPUTERS IN
_MANAGEMENT

Objcctives

After going through this unit you should be able 10

*  appreciate the significance of computerisation for efficient management decision-making
at the corporate level* - o : A

¢ understand the role of Compuier-aided decision-making in management of an organisation
and advantages and limitations thereof, :

Structure.

it Introduction .

1.2, Needof information Handling

13  Levelsof Information Hantng

14 Advantages of ('ompuicrisation

L5 Approa ch to ..ompuierisation

1.6 Swatcgic issues of Computcr-aided Decision-making
L7 Summary : i
I8 Self-asscssment Excreises

‘1.1 INTRODUCTION

Prol. 11. A. Simon vicws the computer as the fourth great breakthrough im history to aid man in
his thinking process and decision-miaking ability, The first was the invention of writing which
gave man a memovy in performing mental tasks. The remaining two events prior 10 the com-
putcr were the devising of the Arabic number system withi its zero and positional notation. and
the invention of analytic gedmetry and calculus, which permitted the solution of complex prob-
lems in sclentific theory. 'Now the electronic digital omputers combine the advantagss and
aitributes of all these breakthroughs and make them available for decision-making and man-
agement of organisations. : o

12_NEED OF INFORMATION HANDLING _

Management Information Sysiens (MIS) can be defincd. according to Joe! E Ross, as a com-
munication process wherein information (input) is recorded. stored. processed and retricved for
decisions (output) regarding the managerial process of planning, organising and controlling: If
we now define decision-making as the process of sclecting from among alternatives a course
of action to achieve én objective the link between information and «ccisions becomes clear,
Indeed, decision-making snd information processing are so inter-dey ncient that they beSorme:
inscparable, if not identical, in practice. - ‘

Conputerised MIS cannot technically make'a decjsion-but it can 4 processed data and
follow instictions to the extent of its capacity. For example, thg computer can'be properly

s



instrugted to compare inventory lévels with programmed decision-rules on re-order level and
re-order quantity, and generate purchase requisition, purchase enquiry and purchase order.
This_can resemble an automatic control of purchase docurgents, as being done for TISCO
(Tata Iron and Steel Co. Ltd.) aver a Iong period.

The modern role of MIS for managerial decision-making in a complex organisation has been

compared to that of a military commander. Commanders often adopt a stratcgy built by direct

obscrvation of partial situations. This is the style used by the managers who track operations
by periodic communications with remote sales depots, plant divisions and other offices. For

~instancc, the central marketing organisation of the Steel Authority of India Limited (SAIL) has
. 10 keep track of around 50 sales depots spread all oxer India for marketing decision-making.

1.3_LEVELS OF INFORMATION HANDLING

In a modern complex organisation. the levels of information handling can be divided as decision -
support system, imanagesment mformauon systém, transdction processing system, and ofﬁcc‘
(and other) automation system. ’ :

At the apex. the top level managers may need decision support system (DSS) This would be
an inter-active system that provides the user-manager with easy access to decision-making
models and data in order to support semi-structured and non-structured decision-making tasks.
“{nputs for DSS can be some processed data, and mostly management-originated data alorig
with some unique mode!c. The DSS would involve queries and responses, opcrations rcsqprch
models, and simulation. The output from DSS would be speclal mports to resolve diffiquit
questions and replies lo management Gucries.

Atthe middle management level (if there exists one), MIS would deal with an brglnised-sctof
procedures to provide information for middle managers to support their operations and deci-
sion-making within the organisation. At this level, inputs for MIS would be both processed and
. raw-data and somc management-originated data, along with pre-programmed models. The
MIS process would involve report generation data management, simple models and statistical-
~ methods. The outputs from MiS would be filtered and scre¢ned for sem nomutme decisions and
replies to simple management queries. \

At the shap-floor management level, 'transactiﬁf processing System (TPS) is a computer-based
system that would capture, class:fy. store, maintain, update and retrieve simple transastion data
for record keeping and for feeding MIS and DSS. The TPS would have transaction data as
inputs. The processing for TPS would involve classification, codtﬁczmon sorting; meq,mg,
adding. deleting and updatmb Outputs for TPS would be detailed reports relating to routme
decisions and processed data.

At the clerical level, ofﬁce and other autoination contro} system can be in operation. Oﬂ'm
automation system (OAS) is simple in an automated office having mulhple functions, where the
intcgrated and computer-aided system allows many office activitics ta be performed with elec-
tronic equipment. The OAS would have inputs such as appojntments, documents, addresses.
ete. The OAS procéssing would be schedbl{ng word-pmce,ssor_ data storage and retrieyal.,
Outputs from OAS would be schedules, memoranda, bulk mail and administrative reports.

licre we would mainly be concered with MIS at the corporate fevel.




Activity A
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* computer today, either with inhouse systsms or with hired sefvice bureaus. The massive naturs of
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without computerisation. Besides, it is possible to maintain some confideatiality on computer
processing. mawm,nmmemwmmbyMSm
Electricity Boards in India. Undud;ecunp&gisedsym.evaymfaﬁghmdfm.a
famh.mw-w.wmmwmwmmmum
invariably despatched by computer centre. Both these actions guarantee improvement over the
manual system where there is usually little certainty of bills being raised or being actually
despatched due to adoption of foul means. In a single State undertaking like SPSEB it was
Mmmemmpneﬁaﬁminﬂnmuﬁdkﬁkﬁaemityﬁmnuw
-sulted in a considerable amount of additional revenue.

Adva of MIS can be manifold because of the aid to higher level decision-making. Once
uym,mmmmmmmmmmmm
alty multiply several times, over and above the mere shop-floor or clerical TPS applications. .

Activity B » |
Mmmmmdmxﬁmptmhgqm_hdiﬁummmfam
" and accurate execution, suggest some other uses, which may be takea up by your organisation

owbe.
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subjects (¢.g. mfmmonﬁc&mqem.m)mdﬂmmdumuowhm
(e.g,(l)lformfemnbe.338foteconomfu'. 658 for management, etc.). Thereafter the books
need coristant updating through cataloguing and indexing. A libracy, however, is not as ame-
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the raw data for decision-making. For this purpase, the four principles that can be unhesitatingly

Mmmmmmmmmm\m sclection

bobuasumdzpneuofdauwhichanfocmagenﬁmmvmﬁm standards,

Mﬁmmﬂmﬁmmﬂwﬁwmhumu ,
wmm“mhummamﬁmmummdwuymwm

extent, not required to be looked at any further. But whatever are not conforming to the steady state

~ are worth looking at for decision-making purposes. The second principle of puttern

'hwmknhodbdonddmwwudwwwmdmmm



teends, correlations and forecasts. Esscatially this is a principic of gaining insight into the given

mass of data. The third principle of linkage isa way of looking ata number of widely dispersed
dats-sets and o formulate a coherent picture. The last principle of everview is to derive a total

picture which cuts across a numberofwnuol parameters and sumsupthemamgethlpulﬁoa.

'l‘he!hildmgeofMISatunpomelcvel is 10 realise the above foupﬂncipluhmm
'l'heﬁutpﬂnciplcofuhdblunbe implementcd by generating exception-based reports. This -
requires thesafe-keeping of classified, codificd and updated data on the compuierand retrieving
~ only specially menningful reports on the basis of exception. The second principlé of patterm
can be implemented by usifig mathematical modelling and statistical analysis. Such analytical
qpmthquiuﬂndauasbumwdﬂmmmmm:msuwm
in onlet to derive mnmgful indicators for decision-making.

The third principic of linkage can be implemented by mter-relating' diffcrent data-sets from
disparate files or data-bases The inter-relationships would provide again availabje insight
across the board. The fourth principie of overview can be implemented by ‘aggregating data.
Mapmofampmmmwgéﬂmmemwmmmdimm l’oqmpouel .
o!dcnvhuamawimgumunmspanotopmﬁm ' '
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1 6. STRATEGIC ISSUES OF COMPU'I'ER~AIDED e
DECISION-MAKING .

_ Tnnsacuon processing system using computers have played a relatively limised fole as &
management tool. This has been so because declsnon-mlunghs notbeea their central theme.
Instcad, they havebeenspechlly-orhlld'foron-gongderhl needsmpenomwl(plymll),

~ mook-kceping (acumnling), techinical data (capital projects) or specific. functional afeas '
(matérials). Allernatively, they have been preject-oriented, used © manage & specific
programme of limited time and scope, suchas,emniumnmdupmim.w, they have -
heenpnble--crh-ﬂ fmemgencymmmlotnromthnbmuam
situation of limited duration and scope, such as, coal-blend analysis for the mcolnln; coal
wagons with varying ash sad volatile content for ail the sicel plauts.

Abcovdmg'lo Robanndenon,ﬂumpoanlSshodd&stmhmmhlfmms(l) '
manulacturing, markeling and other real-time opesations; (b) futuristic improvement and *
problem-solving, instead of historical umofmmm(c)mymm

: mherthanbook—l:eeplns.md(d)umibﬁnotmidemnditbmaﬂewmhm
plans. -

Jocl £ Rossulennfnesunreasonsforootpouwms:sthesametorphnniuiuaemlh

" shiould offsct sncertainty, improve economy of operations; focus on the objectives and proyids
adevice for controi ol operations. Suchan apptoach is radically different from the pu:h-\velt
approach of the transaction processing system. What follows is identification of soms of the
stmegic issues identified by Ross and others, and their suggested solutiom in the Indien
context.
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Wachbn-mmw;ismubkwcommmhwmmemmgu The
informstion that he needs is calied foz, hmmwwnmtadeqmwlyexp:mthemashcm
mblnmdbaﬂmsdhmlph.w Mwmmmfesiomlmh
omnplanbuedonhismmdm&ndmgomxcmer-needs,wcouvenmmtothcuow
cherts azd programming. In the p , the needs themselves get altered. When
+ the programmer codifies and jmy ts:th mmmWﬂm
mmcwngtbemr-mm:mﬂdupbymsmﬁulnmwmm
“be called ‘ten-minntesyndiome'wheresufﬂdentnmehasnotbeenspembetweenmw
mmhmmfasbmlwgenﬂﬂnneedschmymmmm

AMmmnwmdmingcmmmnprmmwmmdwbe nllgabdby my
-of modezation. coqmp:o(miomlsanoqwdm marks o all students which resulied in
m:mm«:m upmngmusecmd ‘mare than woperoenlmrhhy
‘vistue of additional grace marks: My.thecnnuonmotmmuonmmexpmu

mumuammwmmmmmmz

" Reliance on Servlce Bumus or. Compmer Va.dors

Qweofu.lndhnmmmhuppmwhedbywmpuzervemwbﬂmmmsmm
nWinloMyin;hkaysm,mdiaungthnthsystemhasaﬂtﬁesolﬂtiomtotbe
‘ wmmmcnd-mnlusthatcnhenhemergetsasysﬁ:mwhichisloohmefor
hlmwmulototoompmer"Iat'othsgcpimdqqmtecmnpmmgpwcﬁmhbmeds ‘

Runugm that there should not be any sectinical romanbe with the computor vendor bu;a

mum(nomppwhnexpummw the us¢r-manager should operate -

with mastcr plan, nmmmwmmsmmmmhvem“m

wmw:mmbﬂhlpsmotmywmcw

NS, Mum“ymumnnawedmdmﬂpwmmnw

mﬂm&wmmmmmmmummw
e
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~Lack of Master Plan

The bulk of computer failures are duc to the lack of master plans to which hardwm:agqusgﬁon,
software developmentand individual MlSdesnganp!elated Wuhoutsucha;_{ D, islands
of mechamc.uion result with liule mtegmnon between separaie svstems.

The TISCO studied the interface of various syslem;. like production planning and control ©
systom, financial control sysiem, and sales invoicing and order processing, systsr. It was:-
observed that if individua) systems were developed without rejiard 4o their mutual unetfaws. _
the result would be an absence of comim*inication between the sysu:msand the incompmbﬂ ity .
of the systems would prevail throughout the company. This was prevented by building. w
+ sufficient linkages among these systems and developing an. integrated approach according 10
a master plan. A similar approach was also adopt.ed by TELCO wuh enoouragmg tuulls

Organisation of the MIS Function

" Since clerical systems. came first iavolving aaounung, pay roll, mvemory returns and silmh' :
financial jobs. the transaction processing sysicm developed around all of them. Following the
nogmal principle of assigmng aservice activity by "familiarity”, the hxswncal trend in India has
been 10 assign the computer © the Controller of Finance or Chief Accountant.This has been
the case inthe TISCO, TELCO, Indian Raﬂways and elsewhere, Only now lhesuua’tion isbelng .
reversed and in HAL, BHEL eic., MJS function has been plaoed under the yser-manager.

me more dns\nbuted processing becoming possible, ‘the trend has’ been: to plawmlnpm
aided decsnon-makmg where: it belongs, mainly under the user-manager ‘with his own
computing power. Already, the personal corputers (PCs) have made this trend possibie in -
practice, with individual data-bases availabie 10 the users. Similarly. wrmmalsatewaihbleto
most imponam Ausers 1o share central computmg power. In both cases, all PCs a5 well as
terminals; the control of the computer-mded activity has 1o remain wuh the user-manager.

Lack of Good Management System

It is imperative for successful corporate MIS on computer thal there: is good planning: and
control within the framework of an efficient organisational structure. No degrcc o( topluslic.-
tion with computers can cure thc basic ill of chaotic data mnagemcnt

Then, have been many organisations where computcnsauon has not bmught auy nngiblev ’
improvements because there has been no sysiematic handling of data or atention paid 0 the
data managemenl. In such cases, there would have been con, alefable gain by f'maonducﬁn{.
a good Orgamsahon ‘and Method (O&M) study. MIS has o be builton top by a ‘management
system whichshould include the organisational arrangements, the structure and procedures for

adequate planmngandcomrol the clearestabhshmentofob)ecuvc,andall omermmtesuuom
of good organisation in management

It is interestigg to note that good computer professionals know theit craft but nrezhnply
oriented o managerial jobs. In other words; the droad-based skills, which are necessary 0
function both in thecon‘gputzrm and-in mmww«mum are -
conspicuous by their absence. This phenomenon has been knowayowlymdhthm
computer professionals are often called ' machine- mesmerised’ -where they are.more joyal 1o
their profession thar 1o their organisation! o ‘
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Magagerial Participation
thmmmmkmmmwu
wnasopportirom sop management. Ina Stase fike Andhra Pradesh, the Chicf Minister's personal
eacpuragemont has paved the way 10 bring computerised MIS gradually wall mediﬂricts,w
mewhmwmhmw o

mmwmwbm itis necessary (hat there is user partiCipation
#itie eaign pliseé on corporie MIS 30 as 1o avoid subsequent extensive and time-consuming
re-4brk. This can be called "overnight syndrome™ where users spell owt their needs'and expect
i Sompuner ‘Professiichis 10 deliver the outputs immediately . thereafier. Converting jobs
'WWMathwmwmchkmmmiym

An emampie of the sbove is the case of Utiar Pradesh State Electricity Board which weat for
coinpuierised cleotricity billing for the Wesiemn districts. In the design phase, the Board
swthoritics dictated that oply Agra aid Ghazishad should have a pilot project before its.
‘extension 10 all other districts. Also, manual financial ledgers would continue as a paraliél rua
nhawﬁhconpmrkedﬂmnchlledgmﬂmmlauwhmmgcydeswubym
: m@mmummpumud ledgers. The result was a sinooth introduction of
vmrhtion. On the other hand, another State Electricity Board went thron;h a gimilar
compuesisation process without the benefil of any pilot project or paraliel run on the gmm
Mhe:adsw&emdedfaﬂndﬂwymspendmgmyonmmpumahmymm
-Mumwadkmuwhenmmymmmbmsmmmdmmmmnm,
»Mwenqmﬁonshmmmmandmenquirycommme undetmeOamnlBewicuy
: mm»mipbnwmmmmwmmmmnexhﬁuww
(@ start de novo, afier having spent several lakhs of rupees whichwenlwasae

It makes good sense, as has beea experienced in the NTPC, when mcmer-mnagerplcb up
a miaimum familiarity with the MIS at the beginning. From the point of view of the
organisation, corporate MJS is as mucha vital part of the operationas marketing operations and
finance a-¢ today. Indian Airlines; 100, discovered that managers had 10 be involved in order
1o get bet.er and more effective information systems by virtue uf their participation. Asimlhr
‘approach is being followed in LIC.

Failure to Identify Information. Needs
A oledr identification of information needs is fundamental and nccessary 1o go for design of 8-
corporate MIS. Recenily, a Centrai Government depanment spent lavish sums on hardware and
software 10 perpetuate the cxisting 53 MIS rcports and to build a sophisticated deta-beik
without first determining the real information needs of management. It is oficn forgotten thet
only that ‘nformation should go into the corporatc MIS which can increasc the perception of -
managers ip criticat areas such.as problems, alternatives, opporiunitics and plans. -

\
1

At least there have been two Staies in India which built up comprehensive land-record dart-
mMUW.enmmmmuumMedfmmdau‘unksmemmh
bailding their data-banks were: lalet!ouudldbe unjmu(iedandbothﬂmShmhch
discontimed their efforts iu-his arca. Oalbeolhettund. andtlier State (Uttar Pradesh) hgt
begua on a limised basis 10 build;up corporsic MIS for.200 parameters for 2 couple of districl
and, afver sscertatning the user-neads, it 8 proposcd usiena the MIS further o all the districts.
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itis the user-manager who is 10 provide thic specitication for what hc wants out of his corporate
MIS. If the manager fails t0 do 30, the compuler professional by default would provide his own
objectives and his own information needs. These would seldom meet the needs of the user-
manager. ' o L ' o
Poor Systems Prior to Computerisation . o .
It has been observed that computerisations of a poor systess will merely increase inefficiency

atan accelerating rate. The usgr-manager gets im:lmm-or_bad information faster and thpbld -
decisions are made sooner!: : . o

Hindustan ZincLu.. for instance, pianned w upgrade and improve their transaction-processing
system ina methodical manncr. Suchclerical sysiems as ledger accounting were tobe upgraded
%o financial planaing; invoicing to sales. analysis; inventory accounting 1o invenlory manage-
ment; and production reports 1o production planning and ¢ mrol. Well established procedures
helped them to make a smooth transition. o _ . '

Overlooking Human Acceptance L ‘

A new-MIS quitc often meets sesistence from the user-organisation because people do not
acccpt what they do ot understand. Such reasons for resistance have o be analysed and-a new
autitude brought into overcome it. Ross identificd the reasons as threat 10 the starwg of (he
salesmen; threat to the ¢go of the managers; economic threat ko the clerical persons (fear uf job
lbss), insecurity for (he manhgers having personal powers and political base; loss of auionowy
and control for the production managéns and cngincers; and frayed and Inter-personal relations
for all others. : - c o K

A numbcr of public and private scctor organisalions such as BHEL, Hindustan Zinc Lud.,
NTPC, Bhadrachalam Paper Board, cic. Rave siarted 2 process of systematic programme of
training and uscr-cducation. It is imperadive that such education begins at the top level for
computer appreciation, at the middi¢ marfagement for specific compuicr applications in their
own domains, and at the working fever for direct involvement in input and output quality
~ coatrol. It'is good to scc the bulk of Indian organisations gving through such an cluborate
- process of compuier iniliation as there f#0 short-cut tit. '

Av Ivity C

€ through the text in para 1.6, recall spme of your own cxpericaces and comments bascd
- .sefeon. ' S

.........................................................................
..........................................................................
....-........-.----o.-.----;-..-.....-.... .................................

...........................................................
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:1.7 SUMMARY

.Welnvegavnnlbmfaocmnuofapmpomvewayofusmgcompmetasammgemumool There
mmmmwhymhamlkmfembkmwwdayﬂmmbefue The
ﬁrsueasomsMcompuﬁngpowennmyorgamsaﬂonubeeomingmuusmglyav.ihbleona
.mmwmmmmofmmm«mmm-wpmmmmfa
‘ personal use. Amldbilﬁyofboﬂ:wmmumdpenondmp\natuahnost awnmonphenom-
enm.today :

;mmwdmsﬂmﬂ*mpmmmedwbednmuﬂmbyﬂummm:ﬂ
“were housed, exclssively mﬂnBDPdepum:ems From that atmosphere, the computers have
"currently become very mucll user-friendly when the bariers of EDP department have broken
"'mwmmlwmbwommmesﬂmmwm-hke. From this stage on, it is
vetyllkelydwcompmaswonldshowatrendbbeeomeuser-dnven. Thus, the transition from
Ybrofwsloml-dnventouser-ﬁ*lendlytousct-dnven lsaaearreahty now!

‘Fummwchwednunbedmofmewmmwhmhhave bedevnlled ‘introduction of
“computer-aided decision-making in the forms of gorporate MIS in many organisations in India
‘and abroad. Somgﬂwrdpnncnplahavebemmedto|llustratethesamahonmdanmnberof
Indian examples have been cited by wily of deriving appropriate lessons. It is vital to keep review-
ingtheswwonsothatsuchsmteglcussuesmnotlosthnghtofmthecounu'y’scmentmphasn
on computerisation. lnsimpormnmavoidmsmnonbeforemmmsatachlewngelauonon

successful mmnetsationi

1.s.sm ASSESSMENT EXERCISES

LY

1, Employees in modu‘n Orgamsatlon are called ‘knowledgc workers’. Justify.

2. . Handling of mformqnon provnda ‘the basic ingredient in the decnsnon-makmg process.
' Explain.
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; Objectlves
The objccum of this unitare to. understand;

L) initially thl auually a mmpmcr :s and ils evohlﬁm
@ two: ma;m componemsof & eompulcr system viz, Ha;dwarc and Softwarc

@ classification of computcrs.

Structure
P.l‘» -Bvoluuon ol u)mpu&ers
2 Computer Hardwane o

2,3 ; CompulerSoftwam ,

24 Clamﬁcauonof Compmea
25 Summary o '
26 Sclf~study Excmses

3 ivow‘nenof MPUTERS

Computcrshavebrought abouta revoluuon inthe fi cldof compuungasa rcsullol' [1echnelogical
' advancemem in the field of electronjcs.

~ "Abacus”, 1he first mathcmatical device used 10" facilitate arithmeuml compumuon vor s
_.invented by the ancient Chinese before the birth of Christ. Abacus used beads strung of wam
10 aid at:thmchcal compulauons and is behcvcd to have been'in usc i n-ncmlv :

~ The first mcchamcal 'Cbmputer' called 'Analyucal Bngiac designed by Charles Babbage
betwee 1830 and 1850 marked the birth of computer age. This was the fisst mechanical
‘computer capable of perfomung basic arithmetical funsuom. Ghaﬂm Babbagc desngneenm
analyucal engme around five componcnls namely,

a STORE to hold numbers,

an ARI'I'HMETIC UNIT (which he called the "Mill’) topcrform arithmetical operations ‘

* a CONTROL UNIT to control and coordinate vanous ac.uvmes in the correct sequcnce, o
‘anwINPUT device to transfci both numbers and mstfucuons imo the computer ancl

- an OUTPUT device 1o display the results of compulauons

Rcmark;ibly even today's computers are built around the”samc oom.cpts However modem :
: e.ieclramc computers provnde lhree major advantage.’ L I

. x.nablmg the computer 1o operate at electronic spwds (an elecuon travels app-.aiiv 'cly |
1 foot in 1 billionth of a second)

. providing tremendous relnablluy,
@ makmg the computer a general purpose machine
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' The first commecial computer.called UNIVAC (Universal Automatic Computer) using
vacuum tude ciicuits was used by the U.S, Census Bureau in 1951. Computers using vacuum
tube circuits belonged to First Generation Computers. Invention of the transistor by Bell
Labs ig U.S.A. gave birth to Second Generation Computers which used transistors insicad
of vaceum tubes. An example of a Second Generation Computer is the 1BM 1401. Third
Geaeration Go-pnmswcre introduced inthe mid-1960s with the inventionof tiny integrated -

circuitsonsiliconchips. IBM refeased its 360 series computers with integrated chips of 28/1000
each sq. catrying more than 1000 circuits. Large scale integrated chips became available in -
1969. Computérs which used large scale integrated chips can be be called Fourth Generation
Com an thoughthere is no gcneral agrecmem on whatconstitulcs aFourth Gencmion ;

Compute"

Invenyibn of the dlicm-pmoesot in 1972 has changed the computing scenc dramatically. A
micro-f rocessqﬂ n interfaced with memory and ihput/output units becomes a micro-
computer. A ompuler &8 very small in size (can be actually placed on a tphic top) but
is very M ptovida a user-fricndly atmosphere for managers to interact with it. The’
first businesy uucro-computer called APPLE II was rdieased in US.A. in 1977 A micro-
computer which is reasorably powerful can be bought tday for as low as Rs. Zp,

Recent advances in the ficld of artificial inkelligence.are being- used t0 dcsigz{ a "thinking
coinputer!’. These compuiers can be called Fifth Generation Computers. A special feature
aaticipated in these computers is their ability 1o respond 1o spok=n words. These computers are
expected 10 be in the market by the end of this decade. ‘

Aedvlty A
Describe bricfly 'gencration of computers'. Find out which generation of computer, your
_ orpnluuon has, ln case these compums are there in your organkation.

..v' ...................................................................
...........................................................................
P N I A I R IR I SRR B L UL SRR B N A A A

)
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S bedeessemsataena.  sasavssessesssresnecrsrsntetarrsesnntino st
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~
.......................................................................
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........ ,c.---.-..---no-----....-....-............-.a--.-.............-.

;
...... ;...........\....................................................
K
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2.2, CO PUTER HARDWARE’ . .
=

Phys jonits of computer system oonsulutcs a oomputcrs hardwaﬂ: thn you look at &
: mzv’qyswm you are acmally looking at the compuwr, ‘hardware.
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A computer, like the human brain, receives informatinn, stores it, pmccsses it, and d‘nsplays
mults A compuier receives information from input devices, stores it in memory, processes
‘thls mfommion in the central processing unltanddxsplaySlhc results of pi p'qcssmg inausefu
form thro oqtpnt dcvices. Acomputer's memory tike the human's is«limucd Hence itswrcs
most critigal informatio in its main memory and fess critical and less frequenuy uscd
mformauon inits secuydary memtory. Below we describe each of thesc parts in deail.

,'Central Processing Unit
The Central processing unit is the most important component of a computer's hardwifi: /It
- (.O\I!d even be cal :d 'the computer’ by itself. It has an arithretic Jogic unit (ALU) and a
control unit

+ The ALU as the namc md:cales,ptrforms all thearithmelicat and logical operations. Examples
01' arithmatical operanons are: addition, division, inultiplication, ctc. Examples of logncal
op«.ralvonq are: (1) IsA = B, where A and B asc both numeric/alphanumeric? (2) Is a given
character gqual to M for male or F for fcinale?, etc. All the arithmetical and logical operaticing
Are p¢rfmj?«d in the CPU in special storage arcas calied registers, The sizc of the register is-
a very importent copsiderdtion in detcrmining the specd of processing. Register sizc refers to
thea nioun; of information that ¢an be held ina regisier ata time for processing. The larger the
1egister size, the faster vill be the speed of processing. A CPU's processing power is measured
in million instructions per second (MIPS). The specd of CPU was measured in milliscconds.

(ong 1000th of a sccond) on tirst generation compuicrs, in micro-scconds (onc-millionth of a;

- second) on sccond generation computers, in ano-seconds (onc bitlionth of a second) on third;
-and {ourth geucration computers, and is expecied to be mcasured in puco-s«.conds (one 1000:11
of a nano-sccond) in the future fifth generation oomputcrs

The comrol uRit, as the name indicales, control and co- ordmatcs all the operajions of a CP

Itensures that the required information is transferred between the main memory, the dmhmcuc
logic unit, input devices and output dgvices in the ‘required and desired sequence. 1t also
contains thc logic circuils und storage necded for the controf of multiple input and output
devices. When a 4 programme begins an input operation, the control unit identifics the input
devices and sets up clectronic data path for the data and instructiony 1o enter the CPU.
Subseyucntly the contro! unit executces the various opcratlom in CPU in the desired manner.
Upon completion of a job, the control unit identifics the requircd output devices and scisup

' dma paths for supplying the output mformanon to the desired output devices.

Main Memory

Main memory stores a variety of critical information required for prowssmg by the CPU. Just
how does it ston. information?

A computer works by c!cctncuy Hence a binary number sysu.m which uses only two digits,

- namcly, 0and 1 is 2 very convenicat way o represent information inside a computcr. We could
usc the symbol 1 1o represent the prescace of an clectrical pulsc and the synmol 0 to represent
the absence of it. Informativh in a computer consists of data (numerial #nd non- numerical) and
instructions which are made up of adarge numbRr of characiers, namely, decimal numbers 0
109, alphabets A to Z, arithmetical openatorslike (+), (-), eic., relational operators like (= ), (<)
¢ic.; and many ather special characters like (,), (.), ete. .
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With two binasy d:gns, we can represem fom d;ffemntchmetem, mmcly. 00. 10, 01 and 11.

With three digits we can. represemczgmdlfferem characters, uamcly, 000, 100,.010,.001, 110, -
101,011 and 111. Computers usc cight binary digits (bits) to represcat. mlounalmn mtemally

This allows upto 2* = Eédsrfmmchm:smbcwpmenmmmly Acpiieet é&l@h

bits is callcd a byte, Oncbyle is used 1o mpm‘cmonc.chammumemally Mok 'mmpumrs use
two byxcs of four, byu,s 0 represent numbexs (posmve -and mgauve} ml&maﬂy. ‘

The memory unit: Stores all the m[ormauun in memory eells; a1s0; callcd mmorv localions,

- in binary digits. Each memory locauon has & unique addmst Tht. conienis ol the desited
memary locations aj provided to the ccnlral g;ocessmg uniy hy rcfcmng to. mc.nddrc».s of the
mcmory location. The amount of mform.mon that can be held in the main memory is known
as memory capacity. The capacity of tht. mainmemory is measuredm kilo bytcs {KB) o1 mega
bytes (MBY. Onc kilo byt stands [or2"’whu.ha¢p§mxamately 1090 by;cs A mcga by te: sum.x
for 22* which is approxlmatcly onc, rmlhon byles

Earlicr computers uscd magoetic core memq; Howcvcr all modern computcrs usc semi-
conductor memory Sctm-conduntor mcmmy fastcr and cheapu than magnetic core

memory. Semi-conductor memory isaho available i ma small board These charéuenslncs have

made scrai-conductor memory more. populap and auracuvc The, on}y drawback of semi-
conductor memory is that it is volatile thatis it Ioscs its. conicnts ifi the cvem of power. fallurc
Howcver. it is-riot & scrious dmwbaux and can. be. mmly ovcrcomc by. havmg back-up power
‘units »

Semi-conductor memory is known as RAM (Randem Access Memory). This means that any
.part of the mcmory can be accessed for reading and writing. A magnetic core memory is also
a random access mcmory However the lﬂrmmology RAM has becn tied in the littraturéwith
the invemion of semitconductor mcmory Anolhcr p.mof main memmy is RO\‘! (R«.ad Only
Memory) ‘ROM allows its mnu.m.s 10°be read only and docs, hot atlow uscrs 1o store their
_programmies. Usually ROM comams uulny _programmes supplu.d by thc manufauulers
[tpquemlv used by the USCFS.

L RAMmp acity is a useful mdmatormcompare themam memory. capauty ol wnous computers.
~ Earlier compuiers, provided a mcmory mpacny of 16 KB, huta memory capacity of S12KB-
-.as very common in today's mCm-eompmcts

Sec@dary Memory

Sccohdar: mcmory is esscntial tuany‘cdmputcr system bécause of the limited main memory.

Thercarc 'wo lypesol’scco'sddry mcmory available, serials ccessmemoryand randomaccess

. -memory. A serial access memory pnmdes only.a scrial access 10-retricve information stored-

- §nit. Arandom ACCeSS menIory. ptondt.S a random acces§ to retricve ir{ormation stored inic
\;l is helpful to think in terms of a casscle upe providing serial access memory and a LP rccord

vauiing a random access memory. Computers ys¢ magnetis 1apes to prowde serial augess
memory and magnctic dnsks 10 prov:de random accm nwmory

Magnel ic Tape

A magne; c lape is a very éompact medmm for slonng a largc amoum of data, A standasd tape
reel is 2400 feet long, 1/2 inch wide and can store.up 10 anywhele from 20 MB 10 150 MB

C e
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depending on the recordmg demny it permits. A magnetic ape:i§ mounled on. a tape drive
‘which has a md/wmc head.

E T"& dmlty ofa magnetic tape. mﬁcrs i the amount of information stored in one inchof its tape
Ienglh and :smeasmed in bits perhx:h(bpt) Standard tapes come wish 800 bpi or 1600 hpi,
!houghlapeswnhmbplarealsoeommomAlcxlbookofGOOpaguw:ﬂlSOhmpcr
. mmmmmwﬁmm hE 8ECo "f oda!ednﬁlessth:n%fee{otaupeofdemltv 6250
 bpl. lmaginehowmuchdahmnbewmdmamm:ﬂapc’ S
'mmjoradvaunmofaupﬂsitsmkd sterig 'ot‘laxge volumcsofdataandaquick
transfer of its contents to CPU. However it has a najordmdvnnage namely it permits only
" aserial nmdda&ﬁuhhmmubmhnd is fixed and immovable. As a resuit
menpeluswbemmmdphymnym&cmmmwemmewmmmamn
 to.access mcnquireddm '

Magnetic Disk
Magnetic disk was mvemed o avercome the sequential processing requirement of magnetic

pedata: I is helpfulio vsutlise a myzﬁcdishsd LP record. Anvaccess méchanism moves
he read/write lmdlothedeskudmmonthedskw pmwdcnndomfacom of data. A disk
packisa m!lednonotkﬂividmtdﬁhaoredvenmlly onc atop the other and mounted ona. -
disk drive. The disk drive rotates thé dm pack aty constam speed “There is enough room in
between the spinning disks toallewaccss arms with read/write heads 10 move o any storage
location. Each disk in a thskpackhu two recording surfaces, except the first and last disks
which have. only -one recording surface. “Thus a dl.sk pack with 10 disks provides 18 recording
-surfaces. Such a dlskpackalso has 9access arms. Each access arm supports two read/write
heads, one read/write head 10 access the lower ‘recording surface of the top disk and the other
read/write head 16 access the uppérrecording surface of the bottom disk Each recording surface
is divided into a series of concentric cireles-called tracks and cach track is further divided into
sectors. The capacity of each sector whe!hcr it is on the inner most track or outer most track
isa conslam Onc unponant chatac.lepsuc of a disk drive is. the access time wlm.h represents
the time needcd 10 aecess the. desired record from a disk. Access time consists of two
componcnis, namely, seék time. and mﬁoni deiay. Seck time rcprcscms the time required
. to.seek the-desired, track on.the. du'.lred recording ; surface This i inv olves a movement of the -
- access arm, which suppona the read/wme.head. Rotationat delay represcnts the time required

for the rotating disk Jo position xhe desired sector undér the read/write head. Access time is-
measured in milli seconds. An average seek time of 25 milli seconds and an avcrage rolational
de by or '10 mitli seconds rcsultmg in an average access time of 35 mdh seonds are ¢ommbn.

b cks arc classificd imo thice - typts namely, I'Cl'aovabk dlsks fixed disks and .
Wit tef disks.,

A:ﬂmo#ablc disk pack, as the namg indjcates, can be traspoirted and replaced. A fixed disk pack .
ortthe other hand, cannot be remaved or ransported or replaced. However, it provides 2 quicker. |
access time. A disk storage capacity of 600-1000 MB i is very common. Winchesier disks are "
.aspecial type of hard digks and msuppuﬂed mainly hy mn:ro-wmpurct\ A wmchwtbr disk
providesa storage capacity in the 1 rang¢ ol 1I0MB:i80MB. :

’Dbketles and’ winchester disks provndt, randont- access memory on micro- -computers. A
- Uiskette is a smallcr disk.of 51/4 inch in diameter. o provides a -.lorage capacity of 360 KB
‘and an average access time of 180 milli seconds, -
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Input and Output Devices

The input or output units of a computer system cstablish the communication belwccn the
system and its ugers. A large humber-of input lill oulput nmls arc availatilc in the markf,t. A
rew of them are iscussed in this note.

Punched card i§ the most ancient (few decades old) mpnt mcdmm lnstnmmn and daw}s
punched on cards'are transmitied int a computer through a card reader. A printed carg
survived a whole century because of its simplicity. But it is on‘its way out now. Punched ca
are being replaced by teiminals which providé.iimadala entry.

_Terminals have Yecome very popular inleractive input and ‘output units. A lerminal, when
connccted to.a CPYJ, sends data and instructions direcdy into thc computer. Terminals canbe

' ‘classified into two'types, namely, hard copy termiaals and soft copy terminals. A hard copy

- terminal provides a print out on paper whercas a soft copy ierminal provides a visual display o
on a screen. A soft copy tcrminal is also known as a CRT (Cathodc Ray Tube) terminal.

Key-to-tape, hy-to—dkk and key-to-dlslum are stand alonedata emry stations. Thesc units
usuaily have a small processor attached 1o a key board and a visual display unit. The processor
cheeks for the acuracy of data at the time of entry. The screen displays what is being entered.
These facilitics arc highly desirable for a data processing centre. Hence most of the data
pmming ceatres arc switching over from punched card input © data entry slations.

A graphic display terminal displays information in both character and graphic forms, These
_arc cxiersively used for CAD/CAM (computcr aided design/computcr aided mnu!‘m) ‘
spplications.

A plotter is uscd. y obtain printed copics of gmphv. oulputs. It is uscd by nrphnwcts and
dessgnen. 10 produce blueprints of theis design on paper.

Prhlm arc purely ‘output devices. Printers are classified into line prulms and dot matrix
printers. A linc A linc printer prints onc linc of information simultancously, whereas a dot matrix
- printer p1nls onc charactcr at a time. A dol matrix printer uses a § X 7 or 7 X 9 dot matrix
formatio1 -1o represent cach characicr? Dot matrix -prinicrs  therefore provide a broken
‘appearance 10 the Chwraciers, whereas a linc printer provides a better quality output: A line
printer has a speed of ATGUT 2000 lines per minute whercas a dol matrix printcr has a lower
: spccd of approximatcly 100 charucters per second.

Dnlsy wheelprldm_'nd letter quality printers arc also characler pnmcrs But they produce
exccllent quality output. However, they arc more cxpensive and slowcer  than dot matrix
prinicfs. All the priglers «Istssed-50 far arc called impact prinicrs as they make physlca!
contact with papes ‘hile printing. .* nonimpact printer on the othey hand transfegs information

to paper without any physical contact. Examples of nonimpact prinices arc laser printers,
xeergphic priuter, electrostatic printery, ek,

Most recent trend for data mpuc is lowsinds sostice dats automstion. The uqmpmunls uscd for
source data BULOMALION CAPIUTC dals pS i iw--} ~\d;u of a business-activily thereby completed
climinating manual mput of data. Some anmuks arc: '
1. Maynetic ik clltnlcter recagnition devices are ussf: by the h.mkmg industry to rcad

" _the sccount ndmbers-on cheques dirceuv and do lin l. (““\\ Iy PRy c»mg
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2. Optical mark recognition devices can sense grrks op computer readable papers.
This kind of device is used by academic and «ésting inititbtions & grade aptitude 1csts
- 'wherecandidates mark the conectalterngﬁveli on a spegial sheet of paper. These answer .
sheeis are then directly read by the optical mark recogrition devices and the jnformation .
sent 10 a comppgs for processing. o
-ActivRy B ' 3 , R .
Draw a flow diagram about functioning of computer Hargwaye.

23 COMPUTER SOFTWARE e
Computer software consists of sets of programmed instructions which enabie th¢ hardware
units to perform, Programming a computer to perform hes always been avery difficult task. The
first electronic computer ‘was programmed using wired paneis. Today's compulers are
programmed using software. - : Lo L
A computer software can be hiozdly classified into two categorres - System Software ang
Application Software. System software is a set of instructions 10 the machine hardware to
intcrpret and exccute application software. An application software is a set of programming
instructions for specific applications like payroll accounting, inventory control, e1c. A system

- software consists of langmage transiators (called compilers and intcrpreters), operating
systems, utilities and specisi perposs software. . N ‘

Language translators .
A l,‘guage translator is asysicin software which will translate a computer programme written
by hurtans inio 2 machine unrlcrstandable form. o
The moui elemental form of progmmming uses‘only the binary dngnlg,(). 1 which is direcily
uidersjood by the electronic dircuits. A programme wrilten using only binary digits is called
a mackir¢ fanguage programme, ' ’

!
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Assembly langnage provided & significant improvement oves machine language. Assembly
language, programmes are writicn using mnemonic codes like ADD, STORE, etc. rather than
their machine language representations in binary digits. Therefore programming in assembly,
language is casier. However, it needs: to be traslated into machine language codcs. This
translation is done by an assembler. Both machine language and assembly language pro-
grammes arc machine dependent. This means that a programme ‘writien for onc machine
cannot be used in another machinc. High- level languages, which are closer 1o English
overcame the drawback of machine depcndence. A few high level languages are FO N,
BASIC, PASCAL, COBOL eic. These languages relieve the programmers from being
machinespecific. Howevera programme written ina high level language needs to be transiated
into- machine language codes before execution. This translation is done eitheér through
compilersor through interpreters. Acompiler isa tragslator which reads an entire programme
written in a high level fanguage and converts it into i_nachinc language codes- An interpreter on
 the otherhand, is a translator which interprets staiement by statement, any programme writien
ina high level language. An interpreier is a very effective tool for programme development as
it checks for errors statement by statement in an interactive mode. This allows the prograiamer
to-correct the errors statement by statement as he enters them. A compilér on the otherhand, will
_request the user to enter the entire programniing statement and then it will clieck for crrors.
‘Basic language provides a compiler and an interpreter. Other languages such as Fortran, Cobol -
and Pascal had only compilers initially. However, interpreiers for these high level languages
are also becomiing available, partly due to the popularity enjo -ed by micro-computers in the-
fisfll of computing. ‘ ‘

Operating Systems

An opérting-System is the most important sysicm software and is required o operatc a
computer sysicm. AN Operating Systei MARages a COMPULCT's Fesources very cffective, takes
care of scheduling multiple jobs for cxecution and manages the flow of dafa and instructions
hetween the input/output units and the main memory. :

Operating systems became a part of computer software with the second gencration computers.
Since then operating systems have undergone several revisions and modificetions in order to
achicve a etter tilisation of computer resources. Advances in the ficld of computer hardware
have also helped the development of more efficient operating systems. -

Tic first operating sysiem called batch procusiug;(seri_il) operating system was dcveloped

for the second generation computcs. This operating sysiem. cxecutes jobs scrially one after

another from a batch of jobs submitted for cxccution. THe contral processing unitis kept busy..
only during the processing cycle of a job and it idics during the input and output opcrations.

The above drawback of idling the CPU was overcome with the introduction of overiapped
processing. For cxample why not take up input operation of job 2and the output operation of
job 1 simultancously? This and-similar considerations gave rise to the concept of -muiti-
progrumming. A 'mulli‘—pr()grammihg opcrating system handlcs multiple jobs simuitaneously
by overlapping the input, utput and processing cycles of various jobs.
* This operating sysiem was introdiced along with third generation computers and is stitkvery
poputar: It has replaced the earlicr batch processing (serial) operating system. With multi-
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programming a CPU's uultsatmasmcruseqm hence jobs getexecuted fasteronan awuse
However a Mu-pmgmmmmg opemung Sysiem is-moic complex:than a basch pmwedng
opemtlng gyswm and hence it mqum:s motc powerful hardwaw 10 support it. C

Other types of operatmg syslcms wbu;h are popular bday arc llulll-proeessilg opcraling
systems and real time operating §yslcms Amuln-procming opgrating sysiem uses multiple
CPU's to prooess u‘lbplcjobs timeapera, jngsysl&misaverydiffmnuypeofopemﬁng
: ascit l_ pc of a[tpllcamns, e, neal timc applications such as

; Utmtles
Utihty progmmnm are lhoscwhlch aje veryoﬂcn mqueswdby many apphcauon pmgrammes.
Afewexaﬁ_"._"';l 3 B
1 SORT/MERGE roxmnghtge Jame ofdgu audzncrgmgthem mtoasmglemdlist.

2 Tramfermgmmncsfor_ nsfort “mﬁbmonemedmmtoanonm cg.,d:sklo

. - \ape, lape: o disk;; eu:
Specinl rurpose Sol’tware

Special D rposeprogtammarc !bose lmended eocxlp‘: i
1o prov spec:ahsed serviccs © ipphcajaén ptognmmes.

oty s

Atew cxamplgs arc . e
2 Da!a anagen
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»ln the 1970s computers wcrp classnlied mto threc calegories namely super computcrs Iargc
» compusers and mini compuicrs. But the invention‘of the mo-pmem which gave birth 1o
‘ mtcro-epmpntets the latc 705 has deastically changcd the comy uting scere. A witle.range of

svailable !oday ift she market sanging frop'd personal ¢ computer to & super

#e conual processingunii-
eaparity: wmmoby«cs' ‘
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Alarge computer provides a main mesmory capacity of upto 32 mega bytcs, a promingpow/
of 10 MIPS and supports a large number of disks and tapes. Disk capacitics range from 100 MB
10 1000 MB. It also allows simultapeous access to multiple usets and supports a large’ number
of input and output devices.

A super computer is the largest computersystem available in the market, It provides a main

memory capacity of uplo 64 mega bytes and a processing spegd of 20 MIPS. It also supports

a large number of disks and tapes of enormous capacity for providing andom accessand serial-

access secondary memory. A super compuier also allows multiple users 1o interact with the

*CPU simultaneously through muitiple types of input devices. It also provides outputs in a
variety of forms and suppons a large number of output devices.

Personal compulers are used by managels for thcirown computing needs. Availability ofalarge
number of user-friendly soﬁware packages on PCs have made them cffective t0ois 10 support
managesial decnsion-maklng PCs have also encouraged distributed data precessing. A super
micro is used for commercial data processing and managerial applications. A large computes
is necessary for very large data processing and data management applications. \ super
computer is primarilv wsed for highly scientific and research purposes.

Z§ SUMMARY 7

“Fhis unit began with a brief commentary on the evolution of ¢ nputers. We then discussed in
- detail the two major crmponents of a computer system, vi.., Computer Hardware and
Computer Software. A few unpoﬂantcharactensumwhmhmeasurcthepowetofacompum‘s :
hardware and software have also becn mentioned. Finaily we provided a classxﬁcatbn of
computers ranging from a personal computer 1o a super computer. :

2.6 SELF-STUDY EXERCISES:

1 a) Whatis computer hardware?
b) What is computer software? ,
Mention two hardware and 2 Software components of a computer syslem
2 Explain the following tcrms in one or two sentences each.
a) Central Processing Unit™ '
b) Secondary Memory‘
¢) Operating Systems
d) Language Translators
Explain the difference between Random Access Memory and Serial Access Memory
Explain the advantages and disadvantages of Core Memory and ROM Memory. .
S Explain the distinction betwcen a batch processifig (serial) operaling system and a multk
programming operating system. .
6 What are the differences between a compiler and an mtcrprctcr"
7 Choose the most appropriate alternative for the following questions.
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A With 5 bits it is possibie to represent
&) S differnet symbols - -
b) 2% different symbols
¢) 2X 5different symbols
d) $ different symbols
¢) None of the above

B Which statement is truc
a) Asscmbly language programmes are machine independent. -
b) Machine l'\nguage programmes are machine independent, -

~ ¢) High level 1anguages are machine independent.

d) High level languages are machine dependent.
¢) All programmes are machine inwpehdein. '

C CPU fetches information from main memory by refcrring to the
a) Variable name |
b) Variable value -
¢) Location address
d) Location name

~ ¢) Noneof the above | |

D Computers can be classified in the following hierarchical order.
8 PC, Super Micro, Large, Super Computer
b) PC, Large, Super Micro, Super-Computer
<) large, Super Micro, Super Computer, PC
d) Super Micro, PC, Large, Super Computer
¢) None of the above '

Answer Key

Question Nes. A - (b), B-(c),C-(c), D - (a)



UNIT 3 PERSONALCOMPUTERAND ITS USES

Objecﬁves

- The objectives of this unit are to nge you an ‘understanding:

@ of what a personal computer is and how it is used by managen

o themz«:mmon types ofsoftware used for management applications on personal

computers.
Structure
3.1 Introduction
3.2 Micro-Computers
33 Hasdware
3.4  Applications Software
3.5 Summary

3.6 Self-study Exercises
3.7 Fuither Readings

31 mmonuc'non

: Compm were first used in management and business applications in centralised data
processing departments. These departments were manned by computer specialists whd were
the only persons allowed access.to the machines. Later terminals were provided 1o users\or
cestain applwations However, cost, comiplexity, size and the need for special environment
control-did not permit computer users 10 have computers at their work places. All thi§ has
changed w.th the advent of’ mncro-computcls :

3.2 Ml'"RO-COMPUTERS

Mmo-computcrs are compulels which havc their entire Centrat Procasmg Unit (CPU)ona

“single integrated circuit 'chip' (called a micro-processor). Today powerful micro-computers are
available which cost as littie as Rs. 20,000. Thesc micro-computers can do many of the jobs
carlier don: by large compuiers which cost many times this amount. In addition, because they
arc.small enough to sit on a desk and do not require extensive environmental control, they can
be used in iost reasonably dusi-{ree environments. Field tests on machines used in projects
such as the Compmzr Llleracy Project for Secondary Schools of the Education Ministry have
shown this. This ready availability for uscrs has’ cnablcd a large number of entirely new
application: to be undertaken. Ithas also increascd user inicrest in compuling since users €an '
‘bedircctly incontrol of their data unlike the situationwith centraliscd computing. Due to these
fac:ors and the Tact-that micro-computers.can be used at home and schools for education and
cniertainment there has been a spectacular increase in their numbers since their first arrival as
hobby kits in the U.S. Several million micro-compuijers are used in management applications
‘around/the world woday. In India the projections are that by 1995 a few mmnons of these
machmes wilt be installed.
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33 HARDWARE

Mscrommputers are structurally similar to large compu!ers in that they have the same asic
components—~ CPU main memory, secondary memory and input/oytput devices. The most
" popular sccondary memory devices are floppy disk drives and fixed disks.

Floppy disks store between 140 K Bytes to 1 Mega Byte = 1024 K Bytes (MB) while hard disks
store 10 MB 0 40 MB. The main meémory is made from several chips. These may be.ROM or
RAM chips. ROM (Read Only Memory) chips contain instructions permanently written in the
memory. The contents of these chips cannot be altered. RAM (Random Access Memory) chips
provide the memory thatcanbe read from, written into and cieared. Most micro-computers have
between 16K by es and 1 MB memory. The typical word-size of micfo-computers when they
were introduced in business in the late seventics was B-bits. Today, the. mos} common word-
size is 16-bits. It is virtually certain that in the next few years 32-bit micro-computers will be
very common although today their numbers are somewhat limited due o cost and scarcity of
software. Dotmatrix and daisy-wheel pnmers are popular printing deviceson mncro-opmputets

With the proliferation of micro-computers, the: concept of distributed oompunng has émerged.
In distributed computing, a number of computers are dlspersed in different parts of an
organisation and inter-connected using special cables, telephone lines or other telecommuni-
cation media. This allows data and programmes to be shared and also provides for some new
types of applications such as electronic mail. To support such networking special electronic
~ devices such as modems and network inter-face cards are often fitted into micro-computers.

As with larger computers, micro-computers have opcrating systems (o enable the user o casily
interact with the machine. These opcrating systems are similar to those on large machines
except that they are much simpler. This is because the majority of micro-computers are not
raulti-terminal machines - only onc user has access to thc machine at any time. In this situation
the machine is ihe personal computer of the user. Personal computers are usad for a vanety
of tasks. The most common applmuons are:

Word Processing

Financial Analysis

Data Base Access

Graphics

Accounling

3.4 APPLICATIONS SOFTWARE _

Systems software available on micro-computers includes compilers and mielprelcss for
popular programming languages like BASIC, COBOL and FORTRAN. However, because of
“their large numbers and personal use, powerful applications software which does not require
significant programming knowledge has been developed tn run on personal computers. The
. most important categories of lhlS software, which enablcs a user to autononiously uhhse a
personal compuier are:

Data Base Management SOftwan:
- Spreadsheet Software

Word Processing Software
Graphic Software

Data Communication Software

Data Base Management

Software packages called Data Base Management Systems (DBMS) had been developed long |
befose micro-computers to handic the problems of maintaining and iiicgrating large volumes
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of data on large machines. The most important distinguishing feature of a DBMS package on.
personal computers is that it provides a very high level language interface which can be lcamed
By a user who is nota computer programmer. ina few touss, it is possible to acquire enough
skill 10 use the basic featurés of DBMS packages like dBASE 11l which is the best selling '
software currently in this class,

‘The dBASE HI package has atiained ns current populasity mainly for the following m
1. Itiseasy touseand:issxmple. Its basnc l’ummanbe learned in a couple ofhoum A

2 Itprovidesavery high ievel lgnguagei interface which is comma#id oriented. Some
consider it a fourth generation language. In lay mag's tagins, fourth gemrauon langya
means it is superiot to standard programming languages like BASIC, COBOL. FOR
TRAN and PASCAL;, and it simplifies and sometimes cvenavouh ptogtamm‘ iua
oonvenuoml semse.

3 Small busm&ss information systems can be easily 1mplememed in a.few days usmg this
package.

4 _ This package can be used as atool to ptololypc large apphcauons Prototypmg is uscful

- for saving costs in implementing large applicaitons. Paris ofa large system may be

implemeénted through dBASE 111 package (o finalise specifications of what users want
through the envisaged application and how these parts could possnbly be implemenled in
their-final form.

Like other DBMS packages, dBASE IHl provides featuses for:

1 Creating data fi lw ona oomputer

X

2 'Maintaining these data files by way of pmvidmg functions for adding, deleling, editing
’ and npdaung a gwcn sctof.data‘ilems. .

3 Generating mpons based on the data files created through dB’ASE .
4. Qucrymg on those data files.

To devclop an undclstaodmg of the fcaturcs provided by ¢BASE 111 package, let us take a
spccif‘ c application and'see how it could bt implemenied in dBASE 1Il. Suppose we are
operating a small business housc which Has 1000 customers. We are interested in maintaining -
a list of these customers and using this list for our day-to-day business operauons Obviously
we will have to create & file which contains data about these 1000 customers. In this file there
will be one record for cach Customits, Thus, we will fiave a file comammg 1000 records '

Bytes -
- l compose
Words
.t © compose
Ficlds ‘
l - compose
Records
compse .
Files |
Fig. 3.4
1(a) Describe the hardwarc of a typical persongt
computer system,



. Each record will have t contain details about a customei. What constitutes ‘the necessary
- details! will depend mostly on what use we want to make of this data-base. For the sake of
‘ sxmpliclty, let us say we will have thc followmg information for each customer. -

1 Customner ldentification code CUSTID (G 1029)

2 CustomerName CUSTNAME  (V.K.GANDHD =

3 Address ADDRESS "(NARAYAN CHAMHERS
‘ . ASHRAM ROAD)

4 City - CITY (AHMEDABAD)

5 Suake . STATE (GUJARA’I)

6  Pincode ' . PINCODE  (380009)

7' xoneNumber PHONE ~ (77334)

8 mnount Due AMOUNTDUE  (5249.25) .

9 redit limit CRDLMT (10000.00)

Each data item listed above will form a fleld in the reoord structure for the customer "When
we create a customer file thmugb dBASE HI packagc. it will ﬁrst want-is © specxfy the
record structure for the file.

For a custome file we want each record (o have nine fields: one each for the iu:ms lisied above.

IndBASE 111, it is neccssazy to give names to cach of these nine fields so that they canbe later
referred to using these names. The ficld names which we have chosen are shown in the third
column above. Apart {rom the name, we have 10 also indicate what type of data will be stored
mthcl‘wlundmcenamcasts number of characiers (o be reserved to hold the data for that field.
We will want AMOUNTDUE and CRDLMT 10 hold numeric data and all other Fields to hold .
text or characler data. '

Now let us havé a quick look at a dialogue in JBASE T for creating and using such a file.

‘Whenwe start the dBASE 1 pmgramme, it prompts by dot . ). Also when it f lmsl;es exccuung;f,
" a given command, it writes dot in the first column of next line on the screen. Inidraction with
dBASE il package eons:sts mainly of issuing appropriate commands against th dol prompt.

Each dBASE Il command starts witha key word (or verb) followed by certain paramclcrs ’Ihe
command for creating a file for customer data would be

..CREATE CUSTLIST

Note the keyword CREA‘I‘E which is typed by the uscr agamst the dot prompt Lmduced by
dBASE III. CREATE command wants a parameicr which will bc used as a namé for the file
50 created. The user can-choose any name that he desires within the syntaclic rules specified
by the package. We shall hencelorth dmitsuch minor syntactic details of the package. We shail
use the symbol o - to indicate enter or retam key of the keyboard.

In response o CR TEcommand, dBASE Il will provide a screen ‘where we can cnlcr the -
above nine ficld nah -alongwith | their-type characteristics. .

Now that with this command will havc only, spccnf ied the structure of the record fora file which
is to contain customer data. Thercfore we stiould have mmc, way of loadiiig.the customer
records in l.hc CUS‘}‘LIST file. For this purposc we will have to type the following command:~ '
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..APPEND - ’

. With this command we get a screen which provides a blank customer record. As the name
.implies, this command will append a record to our CUSTLIST file. Thus, it can be used
whenever we want to add one more customer to customer list.

In the screen provided with above command, we now type the necessary details of a customer.
The names of the fields are displaycd on the screea to facilitate entry of data for a customer for
which we wish to create a record in CUSTLIST [ile. Afier we type in all the required details
about the customer and type ~ we getanother blank record in which we can enterdats about

_pext customer and so on. When we type .l right ai the beginning of a blank record we get
back 10 dot prompt where we can issur a pew dBASE 1 command.

Nowsupposc we want to close our dBASE 11 session and come nextday toquery this customcr '
file. We must first exit from dBASE I1I. The command for this is

.QUIT

Next day when we suart the dBASE iii programme, we must first indicate which file we want
io use, otherwise dBASE I will not know which file we are interested in. The command for
this is ’

USECUSTLIST

Nw let us say we want to query on the customer data for extracting dJif; srcat types of
information. Here is a sample list to illustiate how casy itis.,

TYPE - ' TO GET

@ LIST FOR AMOUNTDUE > 5000 Details of alt customers for whom amount

due is greater than S000.
'@ LIST PHONE FOR CUSTID - Phone number of a customer whose
= 'G1029 . Identification number is 'G 1029
@ LIST CUSTNAME, ADDRESS FOR ' Name and addrss of all customers from
CITY = 'BOMBAY" - Bombay.
@ LISTFOR AMOUNI‘ DUE > . Details of all customers who have crossed
CRDLMT - . their credit limit. :

@ LlS'l' FOR 'SHAH' $ CUSTNAME Customers who have a character string
’ - SHAH in their names. Note that this will
list not only SHAH but also customers like
- - SHAHNAZ.

" We have seen that just with five commands we can do a lot with dBASE 111 package. Below
arc a few more commands which further illustrate the simplicity of dBASE III package.
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TYPE “TO GET

® AVERAGE AMOUNTDUE  Will provide on, the screen average amount
. that is duc !'rom the customers. '
@ COUNT FOR AMOUNT DUE > Will show on screen a number indicating
CRDLMT . , how many customers have crossed their -
: o creditlimit. -~ o
@ SUM AMOUNTDUE FOR CITY Wnll give how much amount is due from -
= 'BOMBAY" ~ customers from Bombay.

One has 1o learn only few additional features to see how salcs and reéeibt transactions can be
uscd to update amount due for each customer. The dBASE 111 package also has REPORT
.. command for producing user specified reports.

With the command verbs, dBASE 111 also provides conventional programming features like IF
- THEN - ELSE, WHILE - DO. A complete sct of SBASE III programmes can be designed-to
implement a medium sized application in a couple of weeks.’

Word Processing _ :

Word Processing software is designed to enablc fhe user 1o prepare typed documents. Thus, in

contrast to data processing where the focus is gencrally on numerical data, in word processing

themainconcernis withext. In the early days of computing a disparaging remark thatcomputes i
* professionals employed to refer to an application system which did very little computing was

to say that the system used the computer as an 'expensive typewmel‘ With droppmgcosls and
" the increased productivity due to word-processing, today thc micro-computer can be used as
* a'cheap -typewritcr"! :

Inorder o prepare a document using a word-processing packagc, ithas initially tobe typed into
_the computer's memory from the keyboard. The main productivity improvement comes from
the easc and rapidity with which the document canbe modificd. Only when the finished version
- isready itis necessary (o put iton paper. Where therc are several drafts of a lctter or report, or
whese extensive text from past reports is to be uscd the pmducuvuy gains can be very large.
Typical siwations where high gains arc possibic are: law firms, contractors, mmpapcrofﬁccs '
bank: and government oftices. Studics in the U.S. have shown that the manpower required to
prepare a document can be reduced from 40 1o 8O per cent over asing an ordinary typewritcr.
Inaddition, the document can be sent at slectronic speeds overa .ocal or long-dlslancc network
to other computers easily because it is in u)mputcr-readable form. Thus, word—prooessmg
,provndcs a ready interface 10 electronic mall

A typlcal word-pmcessmg packagc (WPP) has the followmg features:

- Automatic wrap-around

. With a typewriter, the typnsl has (o watch for the end of the line and press the camage relum | ;
key tostarta new linc. Witha WPP typistsimply continues typing, the oompuler aulomatically.

startsa fresh line whena line is filled up. Only attheendofa paragraph u is nec&ssarytopetfonn
" a carridge return. : .
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All WPP display a bright movable area the size of one character on the screen. This is called
the cursor. It can be moved around the screen by prossing keys. The cursor enables the WPP
wser (0 identify an area of text where he wants to make changes.

mmeu,wofds,mpanmplnmcntircpagqmnbedelctfe_dbymingthecm
with just one key-stroke. The text following a deletion will automatically get re-adjusted o fill
the gap created by deletion.

Insertion

Just like deletion except that characiers, words, seatences, etc. can be inseried anywhere in the
text. ‘

Repiacoment
Typed characiers can over-write characters in document (this is like a combined deletion and

insertion).

Movement of blecks :
A block of coninuous text can be moved from any point 1o any other point in the document.
leigofbbcb

A block of continuous text can be copied from one document o another or from onc part of &
document 10 another.

Fermatting _
Specing, margins, right and left justification, page numbering can be stt and changed at any
time.

Besides the above standard features a number of ardvanced features are available on sophisti-
- cated WPPs. Some of these are:

Mail Merge ,

A common aced in many offices is to serd the same letter with changes for name and address
10 a number of partics. This featurc enables the computer to process a file df names and
addresses and merge it with a standard letter creating letiers for each party.

Amingofdnnceuanbereplwedanywlmeindndocumembyano ofleucrs.
mnmﬁﬂ.hmmple.whenmcspcﬂmgotnpemnsmmemwbeoo inseveral
places.

.

The WPP can be instructed 10 check spellings and point out whee errors may have been made.
§t would also suggest what the correct spelling might be. Some WPPs also enabic the user to
add woeds 10 its dictionary that the user commonly uses but which are not in nsdactiomry

Wmhnhlmmemlaoﬂhssimmn.
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The WPP3 can be requested to supply words that are similar in meaning 1o a particular word
(synonyms)in a document. ’ ' v

Muitiple fonts _

Diferent styles such as italics and bold as-well as different sizes and shapes of cnyracicss can
be typed (provided the printer has the sequisite features). Mathematical symbopls, Greek letiers
are also available. , :

'Electronic Spres isheets |
Electronic Spreadsheetsoftware hailed as the single most impertant reason for management use
of micra-computess. It is doubtfui if the business world would be buing mi¢ro-computers in
the volume that it docs if there were no clectronic spreadsheet packages. The fundamental idea
of value in such packages is the coricept of an electronic’ spreadshees. A spreadsh-ct is simply
a sheet of paper with rows and columns in which one can enter data in the form of numbers and
text. A balance sheet isaspreadshieet, a price list isaspreadshect, in factmost managerial reports
are spreadsheets. An electronic spreadsheet is like a paper spreadshect except that:

1 Itis mmﬁfastcrand easicr to make modifications to itand (o muakebothefectronicand paper
copies of it.

2 Atagiveptimeonccanonly secapart of the whoie sheet. Tosee purts which are notvisible,
we need to scroll in’ those parts. It s fike secing the spread sheet through a window.

3 - In addtion « allowing numbers and: text itallows formulas (such as Consribution =
Revenue - Variable Cost) 10 be entered into. the work-sheet. This enables very rapid
recaiculation to bé done under changed assumptions.

The most imponant capability that a spreadsheet offers is that of a straight-forward, rapid and
uhoblrusive sensitivity analysis. Onge a Spread sheet has been set up, it is very easy to answer
‘what-if’ questions. For example, if onc has a spreadshect reflecling au the cash-flows and ocher
aspects ofan investment, we can readily re<compute.the impact of ertrs in our sales prediction
on the return on investment. - ‘

Lotus 1-2-3 is the most popular spreadsheet software package today. The Lotus 1-2-3 spread
sheet (callcd a worksheet) has rows entered numbered 1,2,3 upto 2048, It has 256 columps -
from A, B, C, ..., Z through AA, AB elc. upto IV. Newer versions can Handlc more rows and -
columns. The width of the columns can be differenand car .c adjusted fo suit the application.
Atany time 20 rows and (typically) 8 columns are visible on the computerfscrecn. To view other
parts of the worksheet; the 'eursor’ key has to be manipulated. The ! ' is a bright rectangie
of light which is onc row by one column in size. By using up, down, le{} and right arrow keys
the cursor can be moved aroind on the screent. When the cursor is at the ght extreme, pressing
the right arrow key will 'scroll’ the worksheet one column 10 the right, j.e., the left column(s)
will disappear and a new columa (the column to the immediate right of revious right-most
visiblc column) will appcar. By repeating this action as often as required, we can move the
window o the right. Similarly, by using the other arrow keys, we can fove the window Ieft,
up and down as well. ' .
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Toenteranumberof text, we need to move the cursor to the desired row-column position {called
a‘cell’). Next, the data is entered by pressing the appropriale typewriter keys. Finally, when the
_'Retum key is pressed, the data will getentered in the cell and be displayed on the screen. To
enter formulas a simitar procedure is followed. The only difference is that instead of data, a
formula is entered. A formula indicates how the value of the chosen Cell depends on othercells
of the worksheet. For. example, if cell AS contains the revenue figure and cell B8 contains the
variable cost, and the cursor is at cell E15, entering '+AS.- B8’ will ensuse that cell E15 will
always show the contribution value. Lotus 1-2-3 has many for more advanced features. These
will be covered in greater detail in a subsequent unit. '

Spreadsheet models have a simplicity which meakes them natural for users. They also find use

in a surprising variely of applications. Although, undoubtedly, their largest use is in financial '
modelling, they find frequent usc'in arcas like marketing,. producuon, logistics and human

resources.

| Buslness Graphks Software

Whllcspreadshecls and database packages are very useful indoing analysis, the output of such
analysis is generally tables of numbers. The human brain is much more adept at picking up
_patiemns from pnctonal represcmauons Ifitis ruc, as the old adage says, thata picture is worth
a lhousand words itis equally true thatitis worth a thousand numbers. Computer accessible
data can readily be converted (o  graphic form on the screen as well as on paper using dot-matrix
printers or plotters. With plouers it is possibic to have diffcrent olours (four colours is very
COmmon).

Typical business graphics software enables data to be plotted as:
Line Charts

Bar Charts

Pie Charts

‘ Sopluistica'cd business graphics softwarc provides for three dimensional display and maps.

Data Communications Software .

In large onyanisations. therc is often a central compuict for data proccssmg wmch does rouune ‘
data processing. Sometimes a manager would like to get some of this daia- for proccssmg on
his person: | computer. To facilitate this, data-communications soitware has becn developed
which runs on he perscnal computers 10 make itlook like a terminal 10 anothercomputer. Using
this "terminal emulation’ facility the manager Can access data from his compulcr Selected data
can be 'downloaded o ihe pcrsonal computer’s memory. and storcd in files on disks.
Subsequen 1y, he can analyse these files using DBMS or sprcadshcctsonware An example of
this kind of use would-be a sstuauon where a main-frame data processing computer has files
on sales-of products. brokcn down by month and by region. Downloadmg ona personal-
compuier would enablc the manager (o analyse up-w-dale data on. pmduc.t movemem i
different markets.

Statistical Packages |
A number of easy-to-usc packages which run on mmo-wmputers 10 perform standard
statistical unalysis are available. T ypical’ capahxlmcs arc. frequcncy dxsmbuuom, Cross-
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tabulations, tests for population means and ptopor!iom,hmlysis of variance, contingency tabic
tests, regression and correlaliph anlaysis. More advanced packages would include forecasting
moduigs, time-series analvsis and non-parametric analysis.

- Operations Research Packages : _
Inexpensive packages are available for swndard operations research models such as linear
“programming, critical patn analysis, resource scheduling, simulation, decision free analysis
.and network {lows, While these puckages are not as powerful as software on large machines,
they are far more user-friendly and cost one-tenth to one-hundredthas much: They are powerful
enough to solve problems of moderate size. For cxample practical lincar programming models
‘with less than 100 variables and around 50 constraints can be readily solved. - '
Integrated Software | |
~ Software that combines several of the capabilitics >f packages listed above are now availabic.
Forexample, LOTUS 1-2:3 version 2 combines spreadsheet, database, graphics and statistical
capabilities. Another example is FRAMEWORK which combines word-processing, spread
sheet, database and graphics functions. The advantage of integrated softwarc is that the user
does not have to learn to handle  variety of disparate packages so thag his learning time and
eifort is reduced. Anpther advantage is-that the same data can readily-te passed from one
function to another. The disadvantage is that such software expensive and makes greater
demands on the compulter resources. SR "
Activity A » )
Prepare.a brief report on functioning of the compuler in your organisation, mentioning various
software used. Name most commonly used language and five software packages and purpose

.v'.von-..-.-.-.---'-----o--.-anu-é...c.--o.o..--o-- ---------------------

...........................................................................
.o-q---.....’.-..---o-...-.-o--p;-.-..-.---.....5--. .........................

B T
L S

o.-uo---------v-ocpo-,--------------.--...'..-.A-.--_--o.-.v-.'; --------------
EE e
-...............'....,....._....v..-............... .........................
R T T
...........................................................................
T I PP
...............................
B A I A

b O S S



5 SUMMARY

A personal computer is a micro-computer system that isavailable 10 a user for hisexclusive use,
“'Theuse of personal compulers in management is growing by leaps and bounds. This is due to
their low cost, small size, and the availability of very user-friendly software that runs on these
machines. The major types of software that account for the popularity of personal computers
are: word-processing, database management, electronic spread sheets, graphics, data com-
munications, statistics, operations rescarch and integrated software.

3.6 SELF.STUDY EXERCISES

Describe the hardware of a typical personal computer system.
~'What are the reasons for popularity of micro-computers?

What is meam by distributed processing? .

Describe four important management uses of personal computers.
- How is an electronic spread sheet superior (o a paper spreadsheet?

Describe four functions of word-processing software that would increase the productivity
of a typist?

Explain with examples how a da.a base managenent sysiem provides for ad-hoc querics.

Hius. rate with cia‘mpl&s the common types of graphics displays provided by business
graphics software packages.

9  What is meant by 'down-loading’ of data?
10 Whatis integrated software? In what way is it advaniageous in use 0 amanager?

AR WK & W N -
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_UNIT4  SPREADSHEET SOFTWARE AND
__MANAGERIAL APPLICATIONS

Objectives

The Objectives of this unit is to give you an undersianding:
@ of the capability ot spreadsheet software and :
@ its use insolving-several types of managerial problems.

Stru

4.1 Introduction ‘

4.2 Miain features of LOTUS 1-2-3

43 inpomiu commands -

44 Summary _

4.5 Seif-assessment Exercise-

4.6 Further Readings :
Appendix -

41_INTRODUCTION

Availability of spreadsheetalong with word processing and data base management software his

- beenresponsible for the popularity of the personal computer with managers and administrators.
Managers ofien work with abies. Sometimes. they review the data in a table like in the case of
a performance report which may be sent in by a subordinate or from the field. Managers also
perform analysis on tables. Examples of tables being used for analysis are profit and loss
statcments, balance sheets, budgets, cash flows. etc. o .

~ The concept of a spreadshect is akin io that of a table in which row and column titles and input
data may be enicred and some values may be derived on the basis of other values necessitating
arithmetic computations. Spreadsheet is in fact a much larger table which is held on an
clecuronic media rather than a sheet of paper. A spreadsheet is always viewed as being made
up of a number of columns and rows. The intersection of a column and a row is called 2 cell. .
A cell is the basic unit with which a row or column heading may be associated, a value may
be input or in which a computation may be performed. In Tabic I a profit and 1oss statement
is presented foracompany. Toa manager the table presents the level of proposedactivity during
the yeas 1986-87, revenuces that would be generated, both variable and fixed costs that would
‘beinc and the eventual profit that is expecied to be eamned. The table can be viewed as
of 8 columns and 20 rows and it could be said that the titles for each row are stored
‘ A and the corresponding values are stored in column B. It may be noted that the title
of the 1zble, each row label or a corresponding value can be associatea with onc specific cell.
Fore le, the label 'Sales Qty. can be associated with cell AS and the sorresponding value
.4 with cell BS, Notice that a cell is addressed as a column and a row. Table T'willbe
refe many times in the later text. It may be useful 10 create an exact copy of this table in’
sheet.
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The profit and loss statcment in Table I is a typical example of 2 table with which managers

would work. In projecting the profitability for the next yeara manager would like to work with

. various assumptions regarding production level, prices and unit costs. He would, in fact, Jike

, bo construct a scenario in which his expected profit is as thuch as possible. For this purpose

"he may wish to determine the consequent impact on profits if the production was raised 10 full

capacity. He may like to ask similar questions regarding price, unit cost, advertising expendi-
- tures - items which are somewhat under his control. Spreadsheet provides an easy mechanisme
to do such analysis which is typicatly known as ‘what if analysis.

'TABLE1
A B ' c D E
1 ALPHA CO.
2 PROFIT AND LOSS STATEMENT 90-91
4| REVENUE - PARAMETERS N
5. | -Sales Qty. 90000 - CAPACITY 150000.00
6| Unit Price ! T 4 " CAP UTIL. 0.60
7| Sales value 360000 UNIT MAT. COST _ 1.00
8| VAR cosT UNIT. LAB.COST  1.10
9| Materials | 90000 UNIT SHIP COST __ 0.04
10| Labour | 99000 RATE OF COMM. %5
11| Shipping 3600 | " T
12| Commission 18000
13| FIXED COST
14| Advertising : 40000
1S | Facl Overhead " 88000
16| Adm Exp. 22000 ,
17 }
18 | CONTRIBUTION ' 149400 -
19| TOTAL FIXED COST| 150000 o
20| PROFIT/LOSS . 600

Note: It mey be advisable (o make » copy of this table i s sepanite sheet for further refereace.

Spreadsheet is a software which would allow you to create tables as in Figure 1 and to

manipulate pumbers in these tables 10 perform 'what if' analysis. Scveral spreadsheet packiges

are available in the market. Some of these are: VISICALC, SURERCALC, MULTIPLAN, -
LOTUS 1-2-3 eic. In this unit when we discuss the mechanics of creating and working witha
spreadsheet, we would do so by discussing some clements of LOTUS 1-2-3. This package i -
available on IBM/PC compatible computers having at least 256 KB of memory. More than ¢
miilion copies of this package have been sold. LOTUS 1-2-3 aliows a user to work with table: -
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- waich may be as large as 2,048 rows and 256 columns. Columns are numbered from A 10 Z,

AA 10 AZ and so on-up to IV. The rows are numbered from 1 to 2,048. When the LOTUS 1-
2-3 programme is execuiea 0a a PC the worksheet screen that appears on the monitor is shown
in Figure 1. Most spreadsheet packages have similar format. Notice that there is a thick border
(on the monitor. it will be in reverse. video) within which the column and row numbers are
indicated. Thearea to the bottom of the border is called the workslieet area in which oneor many
tables may be created and manipulated. Above the border there are three lines whicharc called
the control panel. We will first understand how to operate in the worksheet area. '

Anhougb the total worksheet area is large (256 columns and 2048 rows) the area ihat can be
secn at any-time is small. One can see 20 rows and 8 10 9 columas. Of course, the number of
columns that can be seen depends on the width of the columa which cani be defined by a user.
Thus, if the width of the columa is 1 character 72 columns cartbe seen and if it is 72 characters

oaly one column can be seen. The first thing is therefore w0 learn.to see the other parts of the
worksheet which are hidden at any point of time. The screen Mlgumlshows the cursor which
is a lighted arca covering exactly one.cell. Currently, it is shown covering cell B2. This cursor
can be moved about by pressing certain keys in the keyboard. It is extremely important to be
familiar with the key bourd which is shown in Figure II (See in Appendix). The keys marked
with arrows when depressed will multmthemovemcmot'mecmsorone cell at a time. Thus,
if the right hand arrow key is depressed five times the cursor will move to cell B2, Now, if the
cursor is moved once: more, rather than going over the board, itwill remain in the same posmon
However; the next column § will appear on the screen and the first column A will disappear.
It is as if a window, through which the worksheet was being viewed, has becn shifted anc
column to the right. Similar shifts of this window can be done sideways or upwards and
downwards 10 view any partof the worksheet. Obviously, tappipg the key several times tomove

- the worksheet through large areas can be laborious: There are page up and page down keys 1o

move 20 Fows or many columns (72 characters) at a time. There is also a key home which can
bring the cursor to Al from anywhere in the worksheet. '

Three types of information can be stored inany cell in a worksheet. Labels (textual information)
which is normally used to indicate table titlesor row and column headings. Numbers which may
be input to-indicate values of different items in a table and formulas which will relatemc value
of 2 cell 10 che data stored in other cells.

Let us understand lcbels, number and formula with reference to the Tabie 1. Tablc heading,
company name, 'Revenue’, 'Unit Price’, names of various cost elements, etc. arc labels. You
would notice that corresponding values shown in the table are either givenorderived fromother
values in the table. For example, the value of unitsales is given aswcll as the value of unitprice.
However, the value in cell B7 showing the sales value is derived from Sales Qty and unit price.
Normally, a person may use a cajculator to perform such arithmetic. However, each time the
prices of the units are changed the arithmetic would have to be performed again. Ina spread
sheet, the user would be able to write a formula for such derived valucs. For example, in cell
- B7 the formula would be B6 * BS expressing revenue as a quantity oblained alter multiplying
the value in BS with the values in B6. When ceils addressed BS and B6 are nsed in 4 formula
itis immaterial as to what is the actual number in these cells. Whatever is the number i in these
celis atany given time will be used to derive the value of revenue. Thereforc, it the valucin BS

- is changed from 90000 o1 50000 the salcs value in celi B7 wm automaucally become

1,60,000. o o -
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To put Iabels, numbers or formuia into a cell inc cursor must first be poiioned in the specific

cell. Remember that the: cursor can be posistioned by manipulating the arrow keys. After

positioning the cursor, textual matier or numbers may be typed in from the key board. The use
of a computer key board is just like the typewriter key board. However, when a formula is typed
in, to distinguish it from a number or text it must begin by a (+) sign. When a label, a number,
or a formula is typed in, it will appear on the third line of the control panél. After the return key.
is pressed the matter will get stored in the cell (will appear in the cell and will disappear from
the third line of (he control panei). The first line of control panel always indicates the cell in
which the f is positioned and its contents. If the contents are a formula, the formula
expression would be shown. However, in the cell if the contents are 2 formula.then their
computer value | S s S
Let us see how the profit and kus> table can be created. First, the cursor will be moved to cell
C1 and 'ALPHA'CO' will be keyed in followed by a ‘return’ and similarly PROFIT AND LOSS
STATEMENT 91-92 will be stored in cell B2. Then the cussor will be moved from cells A4
to A20and in each cell the respective row label will the typed followed by a return. The amount
of infarmation stored in a cell can be large (upto 240 characters) and will be displayed on the
screen as long as the column width is adequate or the cells in the next coliwm 1s are blank.
Similarly labels will be stored in D4 to D10 for various parameters whose values will be stored
in corresponding cells from E4 w E10 : :

The input numbers whichare 'given' and whichdo not vary int} : shori-run will be iyped in next.
These are capacity, various elements of fixed costs and unit costs. Each number will be keyed
into the cell corresponding with the label. Forexample, the number 1,60,000 denoting capacity
will be typed in cell ES. The screen will then appear as in Figure . , :
‘Now the formulas can be typed in to computc quantities which depend on the vaiuc of ather
cells. Thus the following formulas will be typed in: :
BS :+ ES5 * E6 Sale Qty. = Capacity X expected cap utilisation

B7 :+ BS5* B6 Sales Value = Sale Qty. * Unit price

B9 :+ E7* BS5 Total material cost = Unit mat cost * Sales Qty.

B10 : + E8 * BS Total labour cost = Unit labour cost * Sales Qty.

Bi1 :+ E9 * BS Shipping Cost = Unit shipping cost * Sales Qty.

Bi12 :+ E10 * B7 Tolal Sales Commission = Rate of Commission X Sales value

B18 :+B7-B9-BI10 - B11 - B12 Contribution = Revenue - Variable Cost

B19 :+ B14 + B15 + B16 Total Fixed Cost

B20 :+ B18 - B19 Profit = Contribution - Fixed Costs

Once the above formulas are typed in, the cells will indicate the computed value of the formulas.
Now the worksheet is ready to be used for what-if analysis.
For cxample, the Sales Managerof Alphabelieves thata 1 5% reductioninprice will filt ine piant
to- capacity. Is this move desirable? This can be determined by changing the contents of cell

E6 to 1 (reflecting fult capacity utilisation) and *he contents of B6 1o 4* .85 (reflecting 15% .

reduction in price). As soon as contenss ofa cell are changed, the value of all cells whichdepend -

on the vatue of the cell in question will be autematically recalculated. (Uniess the user wishes
not 1o recalculate the values). Therefore, on changing E6 and'B6 to the new vaiucs BS, B7, B9,
B10, B11, B12, B18, B20 will be immediately recalculated. In small workshects the
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recalculation is.almost instantaneous. The new proﬁVlosscan be read off from B20. This is the
. fantastic power of a spreadsheet.

Anothes scenario which the MD of the company would like to evaluate is to increase price by

25%, increase advertising by 12,000 and boost commission 10 10% of sales value, He thinks

Sale Qty. will increase by 50%. Such a scenario can be evaluated by pluggmg in the new
" numbers in appropriate cells and noting the recalculated profit in B20.

. Figurel
Lotus Screen for Alpha Co.

B2: PROFIT AND LOSS STATEMENT 1990-91

A B’ c D "B F
1 ALPHA CO. -
2 PROFIT AND LOSS STATEMENT 1990-91 -
3 ¢
4 REVENUE : PARAMETERS
S Sales Qty. R XHXX CAPACITY 150000.00
6. Unit Price , 4 CAP UTIL. 0. %
7  Sales vatue HKOKIOONK " UNIT. MAT. COST
8 VAR COST : UNIT. LAB. COST | 10
9 Materials XOIOOOKKK UNIT. SHIP COST 0.04
10  Labour HAOKKHKHKHKK RATE OF COMM. 0.05
11 ' Shipping XOOXKX :
12 Commission ) $.9.0.6.¢.0.6 4
13- FIXED COST :
14  Adventising 40000
15  Fact Overhead ' 88000
16 Adm. Exp. 22000
" - .
18  CONTRIBUTION XXXXXXXX
19 TOTAL FIXED COSTXOXOOKXXYX
20 PROFIT/LOSS - XOOKIAKXX

XXXXXXXX Celis whese formulas have to be put in

42_MAIN FEATURES OF LOTUS 1-2-3

Ability to build fairly complex models quick'y.

The model discussed above was a simple onc. It modelied the profits as a function of various
parameters likc price, unit costs, capacity utilisation. Such a worksheet could be put up in 30-
45 mts whereas manual caleulations or programming the probiem in a conventional language
like BASIC could take much longet. :

The model built earlier could be further refined. Currently the worksheet does not relate sales
10 price, commission or advertising expenditure. The relationship must exist (as when the MD
expects S50% incrcase in proposition 2). Howevcr. it has not been modctlcd explicitly.

Such a relationship could be modc!!cd inLOTUS 1-2-3 by cxpressing sales qty. inccll B5 as
~a func ion of price change, advertising expcnduuu and commission through form:ulas.
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. Alternatively a 3-way table could represent the sales quantity as a function of the three
parameters. We have pot discussed how such a tabie could be built and used but the appropriate
commands will be described in Appendix.

Functions in LOTUS -

There are certain computations that need to be done freq, “cntly by managers. LOTUS 1-2-3 has
therefore predefined formulas for such computations s.ored as functions. These tunctions can
be used as formulas or within a formula. For example, the total of a number of cells could be
computed in any cell by using a function @ SUM (u ¢l range and/or cell addresses).
Specifically for the worksheet discussed earljgr, total fixy! costs in B19 could have becn

expressed as @ SUM (B14.. B16). A number of such functior'; for mathematical and statistical
" computations, trignometric functions, financial analysis like n: t present valuc thatare available
are listed in Appendix.

Mention must be made of functions that provide logical capabil ty of choosing one.of many
options. If the tax incidence had to be computed for Alpha compauay in cell B21, given a tax
rate stored in E11, then the formulae in B21 could have been: @ 1F (B. 20> 0, B20*El1, 0).
Such a function first tests a condition - in the present case the conditivn is: is the profit greater -
than Q, i.e. is ita profitora loss. If the condition js rue then the cell (where the function is used)
will take the value indicated immediatcly after the condition. In this case B20*E11 which is
the incidence of tax. If the condition is false (Alpha has made a loss) then the cell will take the
value indicated by the third expression in the bracket i.c., zero in this case. LOTUS has many
- such fanctions which are also listed in the Appendix. '

Sensitivity Analysis

Ability tc perform what-if analysis was illustrated in the earlier example. LOTUS 1-2-3 canalsc
perform s.uch analysis in an automatic way. For example, a separate table may be creaied for
capacity stilisation varying from .4 to 1.0 in steps of .1 in cells E 14 to E20. Jt would then be
possible 10 instruct the LOTUS system through a command called DATA TABLE (listed in
appendix) to sibstitute each of these values one by one in cell E6, and to read the corresponding
recalculated profit from B20 and to store the value in celts F14 to F20 automatically. Notice
the conv:nicpce of doing the analysid automatically vis-a-vis doing it by changing cap
utilisationin cell E6 manually and then recording the profit figure in asheetseparately orkeying
it manually iato cells F14 to F20. '

LOTUS 1-2-3 Commands |

We have tecp in the earlier parts of this chapier as to how a table can be created and manipulated
using a spreddsheet package. A spreadsheet package also offers the user the flexibility of re-
 amranging the matter in a worksheet. Thus, columns and rows may be shifted (without having
" to rewrite-formulas), certain cells may be erased, the screen could be split up into two vertical

. or horizoatal windows, the format of numbers coujd be changed and the width of a column
could be adjusied. All these and more operations can be performed by executing specific
commank s from a command menu. A user can also print the contents of a worksheet, create a
file on a floppy for subsequent access and data can be read into a worksheet from other types
of files. . :
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"Thecommand menu like a restaurant menuoffers various choices of whichone ng'ay beexecuted
(unlike in a restaurant) at a time. The comniand men for LOTUS 1-2-3 is shown in Appendix. -
A command menu may be viewed on the screen by typing a slash. Once thecommand menu
is up on the screen in the second and third lines of the control pancl, the worksheet enlers a menu,
mode. You cannot then manipulate the cursor in the workshect aréa and therefore entering or
changing data in the worksheet is temporarily suspendud. To cxecute a command the first letter-
of the command may be typed or the cursoron the command menu can be pointed to the specific
command (by moving right hand and left Hand arrow keys). After pointing to the specific
comma-d, therett 1keymus! cdepressed o exccule thccommar:d. Cnexce. “ionthe LOTUS
systems will ask for other relevant inputs which need to be suppticd from|the key board. It is
best to understand the execution of these commands on a PC by actuail)\ working with the
software. However, in Apnendix a new line explanation is given for each cdmmand to explain
the facility that the command offers. ‘

43_SOME IMPORTANT COMMANDS

We have chosen to discuss DATA and GRAPH commands in a litle deiail because these
commands enable a LOTUS 1-2:3 user to do more than the spreadshect analysis discussed
carlier. The COPY command is discussed in detail becausc it greatly facilitates the building u
of a worksheet in many situations ' .

Copy

This command allows the user (o copy the contents of a group of cells from onc arca of the

worksheet into another area. For example, onc may wish 1o create copics of labelsand formulas
* incolumn A & B in the alpha worksheet or in other columns in E, F, G & Hetc. where the profit

and loss under different assumptions could be shown. First we will have to understand the
" mechanism of addressing group of cells. :

InLOTUS 1-2-3a groupof cells is called § RANGE and is addressed by the Ieft hand top comer
cell and the right hand bottom corner ce{. For cxample, the cclls cpntaining labels in column

AofFigure I will be referved toas A4..A20. The figures below indicite theaddress foracolumn
of celis, a row of cclis, box of cells or ajsingle ccll. .

A B C }D

{/// ]z%( |
©2 l _ v 1

' u
I
VL ’////54 |
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‘/////
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Whena COPY command is executed, the user mustspecify a FROM RANGE (which cells are
10 be copied) and a TO RANGE (10 be copied into which celis). When the cells being copied
. contain labels and numbers an exacl replica is created when the copy is made. However, in
copying a formula, the contents of a cell may get altered. A formila like + B1 + C3 in cell A2
would be interpreted as adding in cell A2 the contents of a cell which is one row above and one
column to the right to acell which is one row below and 2 columns 1o the right. Thus the formula
interprets the cell addresscs in a relative manner. When the contents of cell A2 arc copicd into
another cell say B3, the refative nature of the formula will be preserved by appropriately
redefining the formula. Therefore, the formula in B3 will rcad C2 + D4,

A B o D
1 -
2 | 481403 =l
. |07/ 9/

v ,y/ /
‘ 4 ' .
s

However, if tfio formulas in A2 were stored as $A$2 + $C$3 (each row and column addiess
-~ prefaced by a §) then such an addrcss is calied an 'absolute address’. When such formulac are
copied , t1eir form remains intact and the resulting formulas in B3 will continuc obe $A52+
$C33.

In des:gmng worksheets many times identical compulauon/operauons nced to be carried out
on sevcral cells. For examplc profit computations for onc year in a columa may be repealed .
in other columns for future ycars. COPY command applicd to relative, absoluic dr mixed
~ ‘addresses (A$2, $A4) can be very uselul.

Data Base Capacity

A LOTUS worksheet canalso be used to create small data bases consisting of upto 1000 records
and upto 30-40 (thcorctically 256) ficlds in cach record. The ficlds arc defincd in columns with
the first row defining the namcs of cach ficid. The data for cach rceord is stored in successive
foWs. Such a data base can be dcfined in any area of the worksheet and can use all the featdres
of a spreadsheet software,

Onc ol the DATA commands will then allow a uscr to QUERY the dita vase i.c. sciect records

which sat sly a critcria dcfined by the user. For example, if an cmploycc data basc was crealed,
inc user coutd select cmploycees satisfying the following types of conditions.
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Sa!ary > 2000

. Placc = Ahmedabad
Syary 372000 AND Age > 40 -
_.GRADE =30ORGRADE=5'

The user would have tospecity suchcriterion inaspecific furm.u inadcsignated RANGE called
CRITERION and will have to indicatc to thesystcm an INPUT RANGE specifying the location

" of the cells containing the data basc. Through the usc of data base functions in a cell, statistics
like totals, variance, cic. could be compuu,d for sclcct records automaltically.

A command called SORT also allows a user o rearrange the data basc in ascending/descending
order of valuc of any field. ) '

Graphing Capability

The GRAPH command sllows a user lodraw various lypcs of graphs on the basis of data stored
in a worksheet. The uscr has ihe option of drawing 8 BAR CHART or a STACKED BAR for
. upto 6 variablcs at a time. For cxamplc the bar chart below plots salcs, variablc cost and prol" ts
ﬁn WO ycars.

Bar Chart Ple Chart
m -
v | ;
400 —=
m h §
Y

00 %
100 ) Y

]

[}

11

YR1 YR2

A pie chart can be drawn on any set of data which represents the various elcments of a whole.

For cxample, the pie chartabove represents costelementofl the total costina year. The GRAPH

command also allows the user 1o draw a graph between two variables, each represcnled onons

of the axis. In such graphs a point will represent a pair of values for the tirst and thc second
. variables.



44_SUMMARY

. This unitattempted to expose you (o the capabilities of a spreadshect soltware and in particular
to LOTUS 1-2-3. The mechanics of using LOTUS were not discusscd. These must be learned
on a PC by actual use of the software,

The steps involved in using a spreadsheet package for solving problems typically cncountered
by man: -<rs wire discussed. The ease with which me-'els can he built was illustrated. Broac
features of LOTUS 1-2-3 which combincs spreadsheet, gfaphjcs and data base were described.
Finally some advantages of using spreadsheet packages pvcr# documenicd.

The LOTUS is popular because of the usability of sprea sheqt analysis in various managerial
problesis, and the fact that it can be learnt with little effort. There are some features of LOTUS
that have not been mentioned so far. It has an extensive HELP facility whicl provides
explanation of various commands and functions. HELP qan be used by pressing the function
key (keys to the leftof the key board) F1. There are 9 other {unction keys. A oncl ‘ne description
is given for all the function keys in the Appendix.

' LOTUS alsooffers limited programming capabilily through MACROS. These mightbeclassed
as advanced concepts.and aliow a user (0 repeat scveral LOTU 3 commands through one key
stroke. Macros also allow a user 10 repeat a sequence ol instric. ions and create special menus
which can be displayed on the controt panei. Major usc of MACROS is by profcssionats who
iesign easy lo use worksheet templates for particulas l»tks ol analysis which can be.used by

'simply making menu choices even by a manager unfamiliar with LOTUS.

LOTUS 1-2-3 was designed for performing (inancial ajalysis like budgcting, ratio analysis,
cash flow analysis, invesiment analysis, and leasing; lopns and.amortisation computation.

However, managers suon discovered its use in a variety bf other applications. Today, LOTUS
1-2-3 is extensively uscd by marketing managcers for apalysis:of markets and sales, demand
forccasting, cosling and pricing, reiail analysis, allocatipn of promotional ¢. ,.enditure. [t has
becn reported that 20% of the LOTUS $ales arc to engi crs. In fact all typcs of professionals
arc using it.

4.5 SELF-ASSESSMENT EXERCISES

Statc and ¢xplain what a command is List some LOTUS 1-2-3 Commands
Describe ditferent functions and applications of LOTUS 1-2-3.
Describe various capabilitics of a spreadshect softwarc.

4.6 FURTHER READIN GS

Michalil, Laric ahd Ronald, 1984 LOTUS - 1-2-3 Manual, Lotus Corporation,
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Douglas] Ford Cobb and Leith, Anderson. 1984, 1-2-3 for Business, One Corporation.
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APPENDIX .
LOTUS 1-2-3 Command Trees with brief description
WORKSHEET
Global Controls over-al} scitings for all the cells in a worksheet
" Forma! Set the display appcarance of numbers (various formats: Fixed,
) Scientilic, Per cent, Tex!, cic.)
Lebel-Prefix : " Conlrol labe alignment within a cell

Column—Widlh

Rccalculation
Protéction
[mcrl
Column
Row

* Column

Row

Column-Width

Set
Reset
Erise

Window

Siatus

Left : Right: Centre

Sets width of all columns. May be 1.72 characters. wide
Controls recalculation options :
Natural, Colt‘mu{-‘wisc. Row-wise, Automatic, Manual, Reration

Contents of a protecied celi cannot be modilied. Conlrols access o

~ prolecied cells through Enable, Disable

Creales a blank column/mw

Shifts the contents of all columns 1o the right of a specified column
by onc column. The formulas in shified columns are mdjnsled
automatically.

- Shifts the contents of-al rows below a specified row down by one"

row The formulas in shified rows are adjusted automatically.

Erascs the contents of a specified column and shifts leftwards. The
contents of all columns to the right by one column

Erases the content of a specified row moves apwardsthe contents of
all rows below by one row

Controls width of a specified column

Set new width

¢~ Returns to glpbal width

Erase entire worksheet

Split display screen in two parts-- Horizontal and Vertical. In each

~ ipart the entire work sheet cag be scrolled in a synchronised or

unsynchronised mode

Display global settings B
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RANGE
Format
Label-Prefix

Protext
Unprotect

Name

COPY
MOVE

FILE °
Retrieve
Save

PRINT

GRAPH

Type
Line

Bar
XYy

Stacked-Bar
Pie
XABCDEF

Reser

Graph
XABCDEF
Quit

View

Save

DATA

Fill

Table

Similar to options under worksheet but operate on a speclﬁc partof .
“the worksheet.

A range can be given a name (CREATE) through which it can be
referenced subsequently. Names can be deleted (DELETE) and
labels can be uscd to name adjacent cells (LABEL).

Copy range conients to new location. Previous contents of the new
location are erased '

:  Move range conlents 1o ncw location, Previous contents of the new

locations are erased

retrieve worksheet from disk file

store worksheet on disk file

For printing worksheet

Graphics commands

select graph type

graph upto a maximum of 6 data sets (A-F ranges) as linessand/or
symbols : _

graph upto a iaximum of 6 data sets (A-F ranges) as clusterea oars.
plots pairs values of 2 data sets as points on a XY graph on which both
axes arc scaled. .

graph upto a maximum of 6 data sets (A-F ranges) as stacked bars

: - Graph A single range as pie chart

X range defines the Tablés that would be used on'lllle X axis of Line,
bar, stacked bar and on the periphery of a pie chart. A-F ranges define
Ahe data sets-that would be used to plot the graphs.

1 return settings to default values

clear all graph settings
remove range {rom current graph

: 7 return to main-Graph menu
: . display current graph on screen-
+ -Save cumrent graph as a'picture in disk file

Data bhase command
fill range with a series of numbery
tabulate formula values
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Automatically vary contents of one input cell and tabulate one or

t
. more formulas. Conteats of input cell to be taken from a column of
nushbers stored in a specified area of the worksheet, prior to
executing the command.

3 f.nwmaually vary contents of two mpux cells and tabulate one
 formula. Contents to be picked up from a column and row of numbers
already created in some area of the worksheet.

Sort Reamrange records (rows) in a data base'in a specified range on the
value of one ficld (column).

Data-Range set range toshott -

.Primary-Key set first column to sort on

Secondary-Key : set second column to sort on

Reset :  cancel all sort settings

G :* pertorm the sort

Quit return to/Data menu

Query perform operations on a ditabase

Input : specify the database range

Criterion specxfy the range  whers selection criterion will be specnﬁcd

Output speify lhe.nnge where sclected records will be-output

Find : - highlight records matching criteria -

Extract : copy all records matching criteria to output range

Unique -1 - extract, bul delete duplicates

Delete ;. delete all records maiching criteria

Reset . cancel input, criterion and output ranges

Quit return 10 R;ady Mode "

Distribution : cakulate freouency distribution -

QuIT : -leave 1-2-3
#1-F10 Operations
FunctionKey  Name ‘Openation
F1 Help Displays the Help Screen
F2 Edit Switches into or out of the Edit Made
F3 Name, In the Point Mode, displays menu of range names
F4 . Abs In the Point Mode, designates cell addresscs as absolute
FS GoTo

Used to'move the cell pointer 10 2 designatzed cell
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Used o miove the cell pointer to the other sidé of the split screen

@VAR

Window
. Query  Repeats the Data Query operation last used
Table Repem the Data Table Operation last used
Calc - Recalculates the worksheet . -
Graph  Recreates the last graph drawn
1-2: Functlon
* Punction. Configurstion  Description
Misthematical ' o
@ABS @ABS (a) absolute value
@ACOS @ACOS(2) arc cosine
@ASIN @ASIN (3) arc sine.
@ATAN @ATAN()  2-quadrant arctangent
'@ATAN2 @ATAN(a,b)  4-quadrant arctangent
@S  @00S(s)  cosine |
. @EXP @EXP () exponentia)
@INT @INT () integer
@LN @LN (a) .natural log
@LOG @L0G (a2) absolute value
@MOD @MOD (a,b modulus of a/b
@Ppl1 @rl (pi)
@RAND @RAND random number (0’10 1)
@ROUND @ROUND (a,b) ' " round a 1o b decitnal places
@SIN @SIN.(2) " sine
@SORT @SORT (a) ~ square root
@TAN I@’l' AN (A) ' tangent
Statistical : |
@AVG @AVG (list) | average of values in a ust
@COUNT @COUNT (list) counts items in a tist
@MAX @MAX (list)  maximum value in a list
@MIN @MIN (list) - minimum valde in a list.
@STD @STD (list) standard de\)ialic;n ol a population
@SUM @SUM(list)  sum of values in s list
. @VAR (list) variance of a population
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. @IF

@ISERR

@ISNA

@FALGE
@TRUE

@FVv

~@IRR

@NPV:

- @pv

@PMT

Database
@DAVG

@DCOUNT

@DMIN

@DSTD

@IF (cxpression
true clause, -
(alse clanse)

@ISERR (a)
@ISNA (a)

@FALSE

 @TRUE

@FV (paymen,
interest,

iods)
@IRR (guess,
range) ’

- @NPV (interest
rate, range)

@PV (periodic
paymernt.
periodic interest
rate, no. of
perinds)

ifexpmunol = true, troe clause
|f expression =/= true, false clause

l.ifa::m
0,ifa = ERR

1,ifaNA

0, if a =/= NA
_0

|

future valué

internal rate of retum

present value of a series of unequal fnymc‘nts

present value:

@PMT (p!rimip_.l.. periodic paymemt amount

periodic interest
raie, no.

periods)

@DAVG
(input range, a,
criterion range)

@DCOUNT

- range, a,
* criterion range)

@DMIN (input

range, a,
criterion range)

_ @DSTD (inp’ul -

range, a,

criterion range)

(Here 'a' is the mnnber ot' columns to the nghl of left- mosl)

averages of-valves meelmg criteria
counts records thal mect-eritcria
minimum value that meets crilcria

standard deviation of values miccting criteria
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@DVAR

@DATE

ndvﬂm—lﬁqeﬁnﬁa

nmmofukumm :

retusns 8 date senial mo,

day number of a date serial number
modlh number of s date serisl number
returus the last date inpwt when 1-2-3 was
Joaded

year pusber of 8 date serial number

selects an argument
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BLOCK 1 BASIC MATHEMATICS FOR
'~ MANAGEMENT

mMockcmnpmmgfommmdncmwmptdmmdyﬂnmmmmhndu& :
apphcatmnday-to-dayl;feofammger ,
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in managerial decision-making. This unit also acquaints yoit with some of very frequently used models
bf statistical analysis in operations research. '

The second unit gives you an insight into different aspects of the types of functional relagionships among
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Subseqwndymemudmexphmsymuuuymdmlmmwofubdusﬂmm
related concepts for mnagerial applications.
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of matrix algebra in quantitative analysis of managerial decnm



UNIT5 COMPUTER AND MANAGEMENT
- FUNCTIONS o

—

Objectives -

Alter reading this unit, you should be ablc to:

'@ understand the role of computer in Management Becision-making

@ appreciate the need for proper bandling of the information and an ef ficient Management
Information System at corporate level. '

Structure
5.1  Introduction
5.2  Financial Decision-making

5.3 Pemoanel Decision-making
5.4  Mesketing Decision-making
55 Prxduction Decision-making
5.6 Materials Decision-making
57 Maincnance Decision-making
58 Summary

59 Self-assessment Exercises

5.1 INTRODUCTION

The common experience in the Indian scene has been a plethora of transaction-processing
sysiems which have been abiding for long. Left to themselves, computer professionals have
usually been good at planning, designing developing'and implementing the transaction-
processing systems, duc to their inherent advantages of recurring qualitative datarand decisive
togic base. On the other hand, MIS at a corporate lcvel always nceds involvement of the user-
manager, in an intensive way and this has shown a tardy growth. :

¢

We enumerate below a few selective applications in some of the decision-making arcas.

52 FINANCIAL DECISION-MAKING

Al corporate level MIS wouid still need the data-base comprising the transaction-processing
inputs, such as cash trarxsactimﬁ, rei:eipts, issues, returns, rejections, interests, depreciation,
etc. The other inputs are in the natureof the various accounting rulcs and procedures, apart from
the-scales of payment. ' ‘ :

Based on the above, the financial management decisions arc madc with monthly and anayal
' final accounts, profitand loss accounts, balance-sheetctc. Inaddition, cashaccounts arc needed

by management, apari from the cost accounting, pay-roll accounting, supplicrs ledger and

preparation of capital and opcrations budget. . -

Tobuild upa Wulﬁ,_ommiookusnchscbaivcdauasbﬂlspayablc and bills
receivable, and segregate them commodity-wise, establishment-wise, region-wise, instru-



ment-wise and age-wisc. This immediately gives a management decision-making capability to
examine and take remedial action on the differences and deviations from the set pattern. The
analysed data for financial decision-making can have various managemcm ratios and manage-
ment trends leading on to managenal forecasts. Linked data can be of the form of inter-relatex!
jtems between finance and inventory, between finance and marketmg, between finance amn!
production costing, and between finance and personnel. Integrated data can take the form of
obtaining a picture for total credit, totai sales tum over, tota! profit and so on.

The corporate areas t0 be helped would be cash planning, credit planning, profit planning, and
facility planning. For instance, cash inflow and outflow are of great interest for most
organisations and much monumental bankruptcy had takenplace in suchorganisations as Rolls
Royce in the early 70s due to the faulty cash-flow adjustments. Similarly, the credit planning
takes care of voluntary and involuntary credit, in establishment where voluntary credit is often
deliberately introduced to push new products; to lift accumulated stock or W provide relicf 10
bulk customers. In all such areas, decision-making is facilitated by an appropriate MIS, as has
been expericnced in many Indxan produetion organisations.

In a service organisation, investment planfing and budget planmng are additional feamm.
Interestingly, budget planning can be a common feature in both production and service
organisations. In particular, the banking organsauons have shown a’ tremendous scope for
corporate MIS in terms of trends, analysis and forecasts arising out of various reconciliation
processes such as inter-branch, inter-bank, or even for such instruments as bank drafts and
" travellers cheques.

In the domain of public administration, commercial 1ax data-base has been built-up insome of
the Indian States for various categories of taxes on commodity-wise, establishmeus-wise,
region-wisc and ycar-wise bases. Sucha data-base has given rise toa capabiluy to concenlrate
upon tax cvasion cases seleotwely, to sirengthen the inspection machinery for tax non-
realisation cases, to keep track of recovery of diverse instalments mooun-Injuncuon cases and
generally to streamline pursuit of the outstandings. In the States of Karnataka and Maharashtra
most of these steps undertaken today are based on computerised MIS.

Activity A
Record your perceptions about the rbie of Managment lnformauon Sysw.n in Financial
. Decisionsmaking in your organisation.

..........................................................................

------------------------------------------------------------------------
R T e I I I R I L R I AL N A A A A
------------------------------------------------------------------------

a--ocnc..--oo-oo-nn.cnn-.--.-o--oooo..'oo-.-.------‘-c.o.o-co oooooooooooo

53 PERSONNEL*’DECISION-MAKING'

Personnel pay-rolls have.been an old hat in uansaction-processmg systems. In a number.of
organisations, pay-rolls have been extended 10 cover the entire gamut of employee senvice,
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namely, incomeé-tax assessmient and recovery, provident fund accumulstion and unlhdnwd,
oompulsory deposits (when they existed) and statutory reports and returns. A comprehensive
data-base l'or-pctmmel decision-making would require not merely such financial data butalso
other categories of pm-recrumnent and post-recruitment personnel data. -

Examples of oomprehcnsxve personnel data would include pnor quahﬁcauons, expcnencc,'
categories and gtades‘ol' posting, places of transfer, experignce gained, new qualifications
acquiréd, training underiaken, disciplinary actions, merit rewards and performance appraisals,
etc. Such a data-base can be used for retricval of selective data to assess grade-wise, year-wis%
and region-wise pc sonnel inflow and out flow, fordeciding upon recruitment planning as well
as promotion planning. A similar approach can be undertaken to maich availability of persons
experience-wise, location-wisc and duration-wise with the demand of such persons in new
locations with appropriaic ‘grades and experienoe for purposes of personnel plan. Carcer
developméit planning can also be done while looking at the grade-wise, expefience-wise and
qualification-wise proﬁle and decuie on fresh areas of uaimng apd educauon

Finally, retirement planning can . be done by looking at the selectwe aggregation of dada oh
personnci wastage, so that recruitment can he undertaken and the bulk of retircment benefits
can be releascd rightaway, pending the settlement df accounts.

Personnel aecision-maxing based on corporate MIS ha,s become quite common ina numberof
large industrial organisations in the country. In addition, states like Andhra Pradesh and
Madhya Pradesh have often done pérsonnel planning for doctors and teachers respectively
using comprehensive data-base approach. Bhilai Steel Plant has planned total human resource
.management with creation of complele data-base including history and skills of personncl; and
manpower planning and administration, including establishment functions; training nccds as -
idcnuﬁed in the appraisal reports and so on.

- Aetlvity B )
Makc a list of the prc-n.cruumem and posi-recruitment petsonncl data rcquired by your
organisation for personncl decision-making. ,

.........................................................................
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5.4 MARKETING DECISION-MAKING

- Sales invoicing and sales accounting have been the early transaction-processing systems in
meost organisations. The inputs have been the production, inspection and despatch of docu-
ments on goods produced and despatched apart from the price schedutes and some occasional
returns. Such data can be built ino a comprehensive data-base which can heip eventually the -
market plannine >~ the publicity (adverfisement) planning on one hand and linkages with

-order-processing on the other.

Both market planning and publicity planning depend on the creation of a number of profues
with full particulars such as customer profife, product piofile and user industry profile. The
seasonality of orders, the trends in market fluctuations, the philosophy of industrial indents and
the ebb and flow of relevant markets can be assessed and taken care of in such a planning

process. On the other hand, linkages with order-processing gives a vital control on the quantity
1o be produced or suspended (o meet live and dead orders respectively. Such a dynamic inter-
facing can help to eliminate a lot of infructuous order execution and finished goods inventory
creation, as has been experienced in the Tata Steel. ‘ o

Activity C |

Prepare a brief report on the market planning-and {mbllcity planning of your organisation, and’
the role computers and MIS can play in tha . : '

....‘.-.l......-..........-.....-.-..'o-
o.--.--..-....----o--.--..-o---o».._o..c.-----..o-.-..---.-o‘.-. .......

'-..-ao---ho'oolb--lllnt..u.-o.--.----0-5..-..-.. ----------------------

.......................................................................
....o-.--.-.-o-n--------....c..-...-..co--......-.--o;--o----v.---.-.q-
........................................................................

............................................................................

5.5 PRODUCTION DECISION-MAKING

The basic inuts are the salient production data culied periodically from all the production shops .
as and when the main events occur. The corporate MIS would involve: performance review
on a ‘periodic basis (daily, monthly and annually), monitoring of in-process inventory,
balancing of daily finished aad semi-finished stocks, yields and other performance statistics,

comparison of the ol 2. with the past performance, receipt and consumption of
services aod enciiy resoddes amd daily anelykis of performance. S

flrst element of PPC is the onder Siteessing tnvilving mkint

ing maintesance of current stafus of orders

and.despaxch peogrammes, og af, achedullen: o the basis of despaich outstanding; stock
availability and logistic faciities; wad preparat 8 of despatch advices. The second element of

"PPC s the corporaie roductio MES indicated ealier. The thind element of PPCis the material



tracking inchuding maintenance of detailed production schedules throtigh various stages of production
operations (from initial lodding up to the final finishing) ; preparation of inspection and tests certifi-
" cates; scheduling of logistics facilities; preparation of production orders, based on production sched-

. ules; and in-process material and stwkink report for all storage yards. -The fourth clement of PPC i isthe -

planning, including annual plans based on market demands; plant maintenance schedule and cofporate
plan requirements; quarterly and monthly plans based on annual plans and production targets; daily
plans for fulfilment of monthly plans; comparison of plan versus performance at different tinde intervals;
and prepuration of subsidiary plans for requirement of raw-material, energy resources and finished-

mvenlxy

TISCO, TELCO SAIL’s Bhilai Plant and others have today incorpomedPPC as partof ﬂ:ekeaporate
MIS.

_ 5.6 MATERIALS DECISION-MAKING

' Materials accounting based on receipts, issues, returns, and rejections have been the part of jon- |
processing system in all organisations so far. For the purpose of materials decision-making, com -
" sive data-bases can have three components of purch&smg mventory. and matenals review.

The purchasing data-base can help creating a corporate MIS for monitoring of purchase indents up to
acceptance of tenders, monitoring of purchase orders against schedules of delivery, analysis of lead-time
dealys, vendor-rating ( in terms of quality performance of delivery schedule), and monitoring payments -

_against deliveries.

. Theinventory data-base can help in creating a corporate MIS for preparation of standard speclﬁcmom

~ for regular consumption items, prompt inspection and acceptance of delivered goods, preparation of -
receipt documents, monitoring of stock balance, purchase dues, and indents dues; monitoring of pro-
curement of regular consumption items, decentralised control ‘'of consumption, analysls of consumption
and movement ( particularty for slow moving and non-moving ) of items for control, fomcaslmg and
budgetary control of consumption and procurement and so on,

Materials review data-base can help in creating a corporate MIS for the on-going review of the variow. -
control parameters such as re-order level, re-order quantity, the phasing of deliveries for*A’ class items,
the butk purchasing of ‘B’ and *C’ class items, and so on. Basically, materials review shoulu look
critically at all the expected norms of purchasing and invantory so that a dynamic adjnstment is possible

" before the on-set of any crisis. . :

5.7 MAINTENANCE DECISION-MAKING

Maintenanée management distinguishes betwecn prevennve maintenance and breds-down mlmlsnmce '
_. Whilé preventive maintenance can be planned thé break-down mumemnee is invanably unplanned.. -

As regards plant preventive maintenance, the experience with oil reﬁncncs, mdustnal blast fumwes. ,
dock facilities and thermal pto;ects have all shown thata d\orough phnmng anda scheduhng of ptiven- '
tive.maintenance can be’ nmmenscly tlme-savmg and cost-reducing. :
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mmmmmmgsysmmmlookeduﬂnmdmfwmpomms,spaw-pam, fixtures
and wools as inputs, and consumption statements and maintenance accounts as outputs. These
inputs can still be valid for building up a corporatc MIS withsuchadditional data as equipment
conditions, history of faxlu:es, direct cost of maintenance, inventory values and materials
movement, man-hours spent, over-time paid, other resource usage, 1 maintenance of worker'
performanoe, reliability and maintainabitity of equipment, and mamtenance contributicn to
unit manufacturing cost.

F:om"such a comprehensive data-base, one can generate. MIS reports for equipment control,
such as cquiptment register (1o provide equipment specifications and project details), equip-
nent history (1o provide maintenance partitulars), major failure report, forecast on mainte-
nance (providing probable failure time and period), plant non-availability, plant reliability and .
maintainability, and maintenance schedules (providing maintenance activities to be done
during a specific period). One can also gencrate MIS reports on work control, such as, craft
performance report (providing planned and actal performance of each craft), crafiman's
——performance report, maintenance planning efficientcy report (providing an-efficiency ratio on
planned activities), overtime report, resource levelling report (providing analysis of resource’
required job-wise), delay cause report, etc. One can finally generate materials control reports -
and cost control reports providing management details of costs and material transactions -
invotved in_ma_imemnoe managemem. '

Activity D
- Prepare a MIS rzport for eqmpmem control in your orgamsanon.

€ 8 8 4 4 & e 4 8 P 44 T H eSS ERPEADSEEes S I EEE LT EONeNsssSBEEetEI LISt
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58 SUMMARY

This unit provides a brief account of the practice of computer -aided decision-making in such
selecied tunctional areas as finance, personnel, marketing, production, materials and mainte-
nance. Some of the areas left out are project, medical and health care, township, training, fire
. service, energy and industrial engineering. These all have similar needs o build up from basic
inputs a good quality data-base cach and then o cvaluate selective data, analysed data, inter-
linked data and aggregated data to derive saitable MIS support to decision-making at the
-corporate level. The practice is becoming more and more endemic in the Indian environment
and the prolifcration can only be beneficial to the management in the long run.
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59 SELF-ASSESSMENT EXERCISES _

1 . Evaivate the role of compuyters in Management Decision- ina’king -
2 Examine the advantages of Computerised Management Information Systcm vis-a-vis
a manual MIS.

3 Evaluate the existing Managemem Information System (MIS) in your organ'lmion.
Suggest measures to improve it.



UNIT 6 COMPUTER BASED FINAN CIAL
SYSTEMS

Objectives
. After studying this unit you shouid be able to:
- @ definc what are various aspects of financial systems
@ identify problems associated with compaterisation of financial systems
@ design some financial applicalions for computer implementation
@ design spreadsheet for financial applicaticns.

Structure

6.1 Intraduction

6.2 Financial Systcms

6.3 Financial Managcment Software
6.4 Compuler Aided Financial Planning
6.5 Summary ’

6.6 Self-asscssment Exerciscs

6.7 Further Readings

- 6.1 _INTRODUCTION

Historically, opcrations such as accounts payable, cost accounting and financial statement
preparation were among the first to be automated, via punched cards systems in the 1930s and
1940s and on computers in the 1950s and 1960s as in pay-roll procedures. These functions are |
largely routinc, relatively casy 10 automate. The benefits offered by such applications
traditionally have been in the form of clerical cost reduction, and although they have not
normally led io dramatic incrcase in profitability, they have produced sufficiently large savings

_ 1o more than justify their computerisation. '

In spite of the traditionai nature of accoynting and f| inance applications, several sophisticated,
high benelit systems are being implemented in this admimistrative and busincss area. Cash '
management, financial modelling and advanced purchasing systems are three examples of the
new interest in accounting and finance applications. .

In large, diversified, or widely dispersed organisations, the managcment of cash resources is

--a difficult job, yet onc.that has a large impact on profitability. Failure to invest temporarily’

-available cash, prcmature payment of-obligations, or short-sighted investment programmes

* that force an organisation to borrow at high rates, all result in less than optimal use of financial
resources. Inan atlempt to avoid these problems, many large organisations are using computers.
10 help collect, analyse and report data about cash requirements and reserves. The benefits of

- such systems include tess frequent and smaller shoft-term loans, lower rates of interest, and
higher returns on shori-term investients. -

Financial analysis of proposals is the second area where compulers are playing an increasingly
important role. Relatively siraightforward simulation models cnable the financial manager or
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analysl to.generate pro forma statements that show the financial impact of different proposals,
such as adding a new product 10 a current line or opening a new warehouse. The advantage of
such models is that many possible outcomes can be evaluated in the time that one or two could
be calculated by hand. o ' T

Advanced purchasing systems arc the third arca of current interest. Computer-based
monitor the data about price and quantity discounts, product quality and rel iability,
of delivery. On the basis uf these data, computer programme can calculate vendor ta
economic purchase quantities for individual items and store product informstion

buyers evaluate vendor performance and negotiate favourable contracts with suppliers.

Table 1 lists many of the traditiona

laccountingand finance applications s well as those of high

current interest. :
Table 1
Finance Systerus - Computer Applications
‘Applications Lmtconplu........'....-.;.....-...-.,.....-......MutConpkx
General ©®Cost record . @Cost - ®Cost -
Accounting keeping accounting estimating
' comparisonto - '
‘standards or
projected
' .amounts '
" @Budgetary
" accounting
®Daily
exception
reporting
Accounts @®Prepanation of '
Payable (A/P; AP registers
®Check
processing
OCheck
reconciliation
OA/P
distribution : ‘
_ Parchasing : @®Vendor @®Vendor ®Make or buy
analysis- analysis- Analysis
Volume Quality '
puscbase  @Knowing ~ @Analysis of
®Purchase 'Economic ﬁnancia! »
order _ purchase proposal;
preparation - quaniities

and (olfow-up
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'Financial _ Planninge.g.
statement cash
preparation management
system
Maintenance
of
- shareholders
records

6.2 FINANCIAL SYSTEMS _

These systems are primarily concerned with recording business transactions in respectof wages
and salarigs, purchases, sales and other aspecis of income and expendilure, both capital and
revenue. Records of such transactions provide basis for the prepatauon of periodic or annual
profit and Joss accounts and balance shects.

As can be seen, the financial sysiems of a business are, effectively, accounting systems which
arc often structured as separale systems {0 the non-financial systems. When sysiems are
oompuu,nsed. the separately structured systems are often integrated for cconomy of data
processing and admunsua;wg efficiency.

Functions of Financial Systems-
One of the most important functions of financial systems is to easure that all business
transactions are recorded in proper books of account, on the basis of recognised accounting
practice. Such accounting transactions are largely for purpise of custodlanshlp, as a public
limited ‘company is responsible to the shareholders - thie ownerS of the business and
accordingly it is essential that the busincss records potray a tfuc and accurate record of profits
and losses, assets and liabilities.

Other functions of financial systems are summatrised below:

® Planmng and controlling ali expenditure, both capital and reveaue

® Controlling the reccipt and payment of chequss, eic. relating 0 busines. .ransactions and
relevant banking transactions.

& Saleguarding theassets of the business ip respectof plantand machinery, stocks, deblors and
cash ’ ’ :

@ Maimaining smmtory records as per Government's reguiations

' @ Preparation of periodic reports for statistics, performan.,e and results for.intcrqal control and
audit. .

Activity A

How are the above functions bemg performed in your organmtnon? Record your perceptions
about them, funcuon-wnse, choosing: one of the altcmanvcs gnven below regarding theu'
.performance.

0] Saust‘acwmy (ii) To Ty sausiactorily \.ii) Not sausfactomx

.........................................................................
.....

-----------------------------------------------------------------------
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Activity B

What would you suggest to make the system more efficient?
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6.3 FINANCIAL MANAGEMENT SOFTWARE
The micro computer can provide 8 new and very efficient ool 1o improve the service. For
‘example, itcan transform efficiency by replacing a large amountol manual record-keeping and, |
perhaps more significantly, it can exiend the quality of the service being offered. After
introducing a computerised salcs ledger, the regular balanciag of the ledger (itself a consider-
ably easier task using a controlled computer system) will be accompanicd by the printing of an
“'aged’ Jist of balances. From this report the accountant can initiate and monitor a follow-up
routine io recover any overdue amounts. In this and similar situations the firm will be offering
a much morc powerful financial control sysicm:that combines the interpretative skills of the -
-accountant with the soutihe efficicncy and analytical capabilities of compulgrised ledger.
systems.

Muagh of the sofovare availabic for the pnclismg actountant will, of course, also be of use to
his clisnts as well as 1o other professiondl firns. Although some featuses may be required.
specnﬁcal!y for the accouniany, his mamgcmcnt control needs will be very similar 1o of
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Other bnsmesses Or practices S0 most programmes offered are described in their publicity
material in ways that illustrate their widest possible use, including uses for which they may be
only marginally suited. SOme of the most widely-uscd financial management software can be

listed as:
@ General Ledger
@ Sales ledger Stand alone or integrated,
@ Purchase ledger incorporaling budgetary
@ Invoicing control and management accounting
@ Stock cortrol '
@ CCA adjusted accounts
@ Pay-roll
- @Modelling techniques
"higure I: The General Ledger, R
CASH
A ing !
| =T 1
4 ) Y \ \L :
. . Accoufting
Stock Pay-roll Sales Purchase Plant and Adjustmdnes
Accounting Accounting Accounting . Accounting :qc:f:‘a’:::n; b Accruals, -
re-payments
l—————=—3 | GENERAL |€¢————
>| LEDGER |€
pr——————> €
Budget Trial Cost
. gets Balance Swuateetients |
Statistics l l
Profit ’
Balance
and Loss
Account Sheer



General Ledger

The focal point of financial acoonmmg systems in the general ledgeris sometimes rcf crredto |
as the nominal ledger. The nominal ledger consists of accounts in which transactions me

" recorded from the point of view of business and these are classified as ‘impersonal accouing.
Impersonal accounts are sub-divided into ‘real accouns' and 'nomjnal accouants’. Real accounts
an concerned with the tangible asseis such as plant, machinery and buildings, whcrcas nominal
accounts are concerned with expenses, income, profits and lasses. Financial acconntmg sub-
systems are directly related 13 the general lu.gcr by way of double entry convention for
recording of business tra: sactions. In respect oi the purchase accounting system, the gcneral.
ledger contains the purchase ledger control account and accoupt from different classes of
purchases. The Sates accounting system has accounts in the gencral ledger by way of Sales -

- Ledger control account. Similarly, the wages and salarics accoummg system has the wages.and
salaries control account in the general ledger.-

Cash transactions, in respect of the sub-systems indicated abovc are c.ffwtcd in the gcnﬂa! :
ledger: for cash receipts Trom customer, they arc recorded in the Bank accoum and the Salzcs
ledger control account (Flgum . ’

'Computerised General Ledger Systems : | |
The General ledger system on computer can be implemeated as an mu.gmwd system to form

a total system-by combining a number of related: sub-systems [or the- purposc of improving .
admlmstrauvc effi c1cncy Figure | dwcnbca the system run chart for one of the general ledgcr
Ssystems. A
We shall-briefly mention the maii fealures ofa computcnscd gcncml ledger syslcm which are
easily available in the market: . |

@ -Automatic double entry accounting : _ _ ST

@ Accruals and prepayments are automatically reversed in the next accouming pcriod

'@ Thegeneral ledgeris maintained as a data-basc and the Analysns Pnnung Programme can

report in any son, sequence and in many reponmg, l'ormats which can be stored on
computer

. When linked with the purchase ledger, standard momhly postings canbe ﬂlﬂﬂt. automati-
cally :

. Ahistory file of all the transaction records can be maintaincd so that anal ysisand achdjulcs
can be produced at the year end

Profit or Loss statements, Balance Sheet and operating statcment for the mana gcmcm can
be produced :

Budgctary conttol can be exercised pmducing variances from dudget

Budget flexing enables budgets tobe altered by percemagc’ changes, and pmducc tinanciat
projections as a result of the change

Nominal accounts can be rearalysed into cost or pront ccmres producmg repotts in up
up 1o seven different types of sort keys

A year end report produces summary of cas,hnommal acooum for cashacoountmg permd
compared to budget and or prcvmus years.
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F:gure {[ illustrates compuier runs for a general ledger sysiem which is based on the outline
Figurel. The inputtorun tis derived from data pmdpned by the separate computer applications
in respect of transactions relating to stocks, pay-roll, sales, purchases, plant and machinery
including depreciation, accruals and pre-payments, accounting adjustments and cash. The
transaction data in respect of cach application is assumed to be stored on magneltic tape. Run
1 is concerned with consolidating all nominal ledger data and this is achieved by merging all
the relévant transactions on the general ledger codes. The output from Run 1 is a consolidated
file of transactions, which is input io Run 2 for updating the general ledger file. This file isstored
ommagnetic disc to facilitate direct access 1o relevent general ledger account codes. Run 2also
produces 2 list of detailed postings to each aceount.

At the end of the month, the gencral ledger file i8 myut toRun 3 to pmdme a Profit and Loss
Account and Balance Sheet. The'general ledger file is also input to Run 4 together witha budget
file which is updated with aciual cxpenditure provndmgjhc cumulative expenditure to date for

_ comparison with budgeted expenditure. A variance report is’ then printed -for analysis by
respective cost centres.

incomplete records: This complex area has been & prime target for the dcvelopmem of

- computer programmes. and these are available on most of the popular micro-computers. A
typical package will hold befween 250 to 900 nominal account headings and between 2,500 1o
4,000trarsactions. The routines for posting the transactions will be so structured thateach piime
entry source wiil be posted automatically to the respective nominal account.

Nominal account codings can be defined to suit cach client. The format of the accounts can be
ed 3o provide an oulline sequence within which to create the accounts code list. [t is advisable
1o allocate\the codings in blocks that will allow addigjonal accounts to be opened without

destroying this sequence. It is impossible to define this structure without kiowing the coding

facility of « particular package or the requirements of the client. One example using a four-digit
structure cHuld be as follows:

General Ledger Accounts Codes
1000 Fixed assets
2000 Current assets
3000 Current liabilities
4000 Capital
5000 Reserves _

Within cach group upto 999accounts might be availabie toatlow for tbedemled mlysis With
the Reserves group (in the illustration the 5000 series),-more nurfbers are available 1 be



FIGURE It: Compuierised Satvgpated General Lodges System
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atlocated to revenue and expenses items 10 be identified in the profit and loss account. In this
1atter case, the series numbered 6000 onwards could be used to create a profit or cost centre
wnalysis within the profit and loss account.

A common feature of many of these packages will be the automatic calculation of depreciation
‘using preset depreciation parameters. Reports generated will usually include:

Trial balance '

Bank and cash reconciliation

Adjustments analysis

Fixed asset schedule _

Nominal ledger accounts in detail

_Profit agd loss account

Balance sheet

Source and application of funds.

99 0 00 000

Most programmes now offer perhaps the most useful facility of all, namely the preparation of
a full set of final accounts, including notes to the accounts and the director's report. However,
it must be said that some systems will not print 10 a particularly high siandard and you may

unable to use the printout from the machine for presentation. _ .

Integrated purchase/sales/general Jedger: There are several packages available which offer
_the above reports ¢itheras individual modules o1 as an integrated system. One of these has been
“"already discussed earlier. In‘'addition, systems are now offered which link the sales and purshase :

ledgers to a stock control programme, and the sales fedger to an invoicing programme. Mast

systems offer either 'open item’ or 'balance brought forward' on each account. Naturally, the
open item system offers a more comprehensive service - balance brought forward being ideal
for smaller businesses whose accounts are cleared monthly.

The system will create the double entry. within the general ledger tor all postings through the
sales and purchase ledgers. Journal entries 0 the general ledger will only be aceepied if the
debits and credits equate 1o zefo, as will input through the purchase and sales ledger, thereby
~ ensuring that the trial balance mustalways balance. Additiondlly, pay-roti and job costing may
* be linked to the general ledger to produce final accounts and other management information.

Al inputs to the system will be via the Visual Display Unit (VDU) with the screen not only
Jdisplaying data keyed to the system but also instructing the operator on the nextstep to be taken
. orreporting any errors that may ocgur. Inputofdata i normally through a baich posting system,
using a check-digit total for each batch to ensure accuracy.

Other financial Systems

A typical system will offer around 800 accounts and 4,000 to 6,000 postings per month. It will
hold details of customer's accounts and fegister all sales transactions. Initially, the user will be ‘
presented with a 'menu’ of the various soutines availabie from which the required routine is
onosen, as shown in Figure 1IL ' ; '
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Figure Hl; A typical menu presented on & VDU screen

YZ UmUQd" S o  Sales Ledger Menu .
SALES LEDGER |
Press tne required number
1 Master file update
2 Master file print
3 Batch pos.iing
4 Accounl enquiry
5 Cash allocation
6  Month end routine

The customer master file will hold the name, address and tclephonc number, credn limit,
account balance 3 10 4 months old, turnover statistics, sales territory codes etc. The transaction
file will hold details entered into the system together with all invoices, credits, adjustments and
cash iiems posted during the current financial periods.

6.4 COMPUTER AIDED FINANCIAL PLANNING

Plans hawe a central role toplay ina company'’s docisnon making process Todo this effectivcly
they often need 1o present a number of alternative evaluations based on different assumptions
ang different ideas for new projects, product introduction and the like. Here, then, is the
. fundamema‘l defect of manual planning and budgeting methods, a defect which can oficn be

' overcome by the use of computerised methods: The plans, 10 be of any use, mus. be cnsy w0
produce answers in a number pf ‘what if?" formats:

'What happens if we give an exira dlscoum of S per cent for orders over Rs. 1.000 resulung ‘

in mcmsed sales volume of 2 per cemt?'

"What happens if it only gives 1 per cent extra?

"What if we keep the old version going for a furthér year and hold the price, at the same time
. deferring its replacement and putting in Rs. 1,00,000 more for development?'

'What if we opena new warehduSe in Bhopat in two years' time which lakes 10 per cent of the
volume from Delhiand 25 pet cent from Bombay whilc sales go up by 15 per cem ineach region
and how full will the three warehouses be?

'What does the picture look like if we.run all three ldeas (above) together next year""

'‘What will change if we defer the new warehouse for a further year?

'Whatif we put ona second shift with a 30 per cent premium on wages but at the sqme time stop
atl producnon ovemme?' v

Givena calculator, large sheels of paper, the. baslc information and peace and quiet, any one of
the above questions could be evaluated by most accountants or managers. The work is quite
straightforward. It wou]d not be so easy to find the time t0 work through all of them. But this
is a scenario familiar enough in most companies, and often it results in decisions hav(ng to be
taken without an adequate evaluation being completed. This is not so because there i is, as is S0~
oftcn alleged, ‘2 lack of information on which t base the decision' but_;ather because thereis
_ lmumclent time to work through ail thc options wllh penand paper.

3l



Other dificulties with manual systems, which admitiedly can be partially allcviated by use of
the more sophisticated types of calculator, include working out discounted cash flows and other
typu of evaluation of returns on investment. A computer, however, will drastically reduce the

time ‘taken.

' Figure IV: COMPUTERISED SPREADSHEET—AN EXAMPLE
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“Lasltly, once a range of options has been worked out, they need to be looked at from a varie
of points of view, normally covering their impact on:

a) profitability

b) cash (low

C) capital requirements

d) balance sheet.

This in turn brings about a need for a great deal of further work if the full picture is to bcooilawd
cach time the plans are in any way changed, and further underlines the fact thatsuch an exercise
is unlikcly to be completed adequately, if at all, with manual methods alone.

Solutions offered by computers: Computers uffer a variety of solutions to plansiing problems.
They arc ofien referred 10 as 'number crunchers', and this‘is. very much the job they do when
uscd in any planning applicalion. But the use of computers in planning still leaves a number
of other problems unchanged. The relevant information for input to the planning activity still
has 10 be available in a suitable form. Chaotic accounting and control systems will not be of

~ much use in providing it. The onws is still on management to think up new projects, ideas and
products 1w bring the plans to life. Assumptions stili have to be made about evetythmg from
the likely rate of inflation o the possible markets.
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Without innovative thinking, there can be no plans, computerised or otherwise. Before they can
form partof the plans, projects and ideas have to be ipvestigated and costed. There is still a great
deal of this and other prclunmary work i0 be done manually. 'l‘hccomputcr's role is o take over
the caiculations, and ailow a very large number of options to be evaluated ina very short time.

Spreadsheet Packages

In recent years, the single most seccesstw packagc developed for micro-computen 3 the
spreadsheet planner application. There is now quite a range of spreadsheet packages for IBM
PC including the original Visicalc, and several packages which offer more. Both MBA from
the Context Mar. \gement system and $btus's 1-2-3 offer graphing capabilities as well as
spreadshect calculations. Multi-plan is another spreadshect package offered by Microsoft. -

All developments of spreadsheetextend the simple conceptof columnanalysis paper consisting
of a few rows and columns to the limits ot' availadle micre-computer eapacity with facilities to
editand calculate rapidly (a common siuls6300|ummand 254 rows). Egch colamn lsmmlly
identified by a letter combination A, A eic. and the rows by numbers 110 254. Soany
individual position iri the worksheet or ccll can be identified by its column ietter and row
number c.g. A1, B24 ctc. This facility enables relationships between cells to be defined c. gocll
Ad equals sum of cells A1 and A2 and A3 or cell D4 equals A4 nultiplied by B4, Once a data

model bas been built up from such relationships, data can b¢ inserted in some cells and the

dependent values will be automatically calculaied and made available for display. Any chainge

toanentry value will bcreﬂec;edimmcdiatcly inregenerated resulls. The range and complexity :
of spreadsheet planning models is enormous and its flexibility in business applications is only

constrained by the imagination of “the user. A sample spreadsheet is shown in Figure IV:

Interfacing accounting and planning software: There is one way in which compulters can
simplify the information-gathering process itself. This is where computerised: accounting
~ systems arc being operated in the company where the planning is to be done. But obtaining
information from such a source is not as simplc as it might appear at first sight.

There are plenty of micro-computer packages (pre-written programmes or ‘sofiware’) available
foraccounting work, covering such things as sales, gencral ledgers, invoicing, stock control and
sales order entry. If the same micro-computer is to be used for both pianning and accounting,
a special link will normaily have to be made between the two types of application (accounting
and planning) in osder 0 pass the data from one to the other. This "interface’ will normally be
in the form of a programme, and the programmer will require detaited knowledge of how the
accounting programmes are structured in order to know wiv re the required information is held
and what form it is in and to work out how to getat it As the vendors of package software are
. usually reluctant to divulge such details for {car of piracy, the injerface will often need o be
programmed by the suppliers of the accousting software. They, in tumn, may be. unwilling 10
mndt.m;e sut.hwor o' iy Ut wdCaptitsive. Either way, they will have o become familiar
with thcplanmng software as well. Such links, therefore, are not altogether straightforward,
auhough some of the publicity material put out by the micro-compuier manufactures can lead
one 1o believe that the whole area is quitesimple. 1€, however, the gccounting software includes
some form of 'report gohualor' this may provide the basis of a solution that is easjer 10 attain
in practice. This type atility programme is designed 10 extract daa from files of infcsmation
in a fcim specificd hy the user, and so it may be possibic 10 construct a file of ac counting data
t:at ¢ be passed across o the piznsing.



Activity C _ ' '
Develop an operational ﬂow-chan of computerised ﬁnancml plannmg systems in your
organisation. : '
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.......................................................................
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6.5 SUMMARY

This unit has attempted o introduce various computer based financial packages. -

We have identified various computer based applicatlon systems and discussed in detail about
geneml ledger sysiems. We have also meluiﬂed somc problems encountered with their
1mplementauon. v _ . ‘ .

Later we have examined oomputensed l"mnclal planning sofiware and spreulﬂleet peckaps.
We have also discussed problems of interfacing accouming and planningsoﬁwm '

| 66 SELF-ASSESSMENT FXERC!SES

1 Howthe ﬂnancual sysiems, facmtated by computer software, are xmpomnt foreconomy of
~ data processing and administrative efficiency? - -
2 Compinersase oftenreferredtoas numbercrumhers F.valualemesutemem mthecontext '
" of financial planmng, ,
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GNIT7 COMPUTER BASED INVENTORY
SYSTEMS

Objectives _ : .

After studying this unit you should be able to:

" define what is meant by'inventory and its characteristics

identify the purpose of computerised inventory sysicms

design inverory sysicm files and their refationships

t0 know what type of <nftwarc packages are readily available in the market for invenion
management.

Structure

7.1 Introduction

7.2 Whatis Inventory

7.3  Characteristics of Inventory

7.4 - Purpose of Computcrised Inventory Systems
7.5 Inventory System Design-an Example

7.6. . Software Packages in Inventory Managcment
7.7 - Summary ' :

7.8 Secif-assessment Excrcises

. 7.9 Further Readings

7.1 _INTRODUCTION

When w'c‘go to a super market, we take it forgranted that the shclvcs,' will be well stocked with
the goods we want. We expect the produce to be [resh, in good conditionand reasonzbly priced.
Most of the timc, this is what we [ind. .

However, the problems of keeping a super market supplicd with the right goods, in the right

quantilics, in the right condition and at the right prices are immense. Goods are bought from

aJarge numbcr of suppliers. Some are delivercd in butk to warehouses by the dealers, while th

perishable goods must be sold the same day they arc delivered: All goods have limited she! .

' life, and most are subjcct to health law regulations. As problcins are caused by everstockin

- asuper marketora warehouse as by understocking, any gou us which have notbeensold by the
. expiry date must be destroyed resulting in wastage. ' ' B -

The eosts of transporting goods from one place to another are very high. It is imponant tha
Jelivery vehicies are fully loaded on each journcy, and that the foutcs they take are as short ¢
possible. The costs mustbe kept 10 a minimum in order to keep prices-down. 3mall pric
increase can lose large nbmbers of customers. For thése reasous, large super markets have
use computers for their inventory cantrol. o o

This is 4 simplified example of inventory control as applied 1o the case of 4 suger:mai'kg ‘_
However, this becomes very complicated .in case-of a different situation, say, productic .
_nvironment. : o ' ' S
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7.2 WHAT IS INVENTORY?

The terms 'inventory' and 'stock'arc usually scen as heing synonymous and a1¢ used to describe
materials which can be idcniified at various slages of the transformation process in organisa-
tions. It is customnary to divide inventory into three categories:

® Ra\" materials inchi ding componcnts and encrgy

® Work-in-progress '

® Finished goods.

ltwill be evident thatone organisation's (mtpu'i of finished goods may he another organisation's
raw material input. Statistics indicate thatall over the world, in manufacturing and dlstr'buuon
trade, raw materials, work-in-progress, and finished goods represent approximately 25, 25 and
~ 50 per cent respectively of total siock value. Though the effect on dn cconomy of aggregale
stock levels-is significant, the issue of inventory management is primarily an organisational
one.

Usuall ¥, the conscquences of the physical presence or absence of stock are expressed in money
tenms, and il is in this respect that the effect of successful inventory management is measured.

The above apportionment of siock across raw materials, work-in-progress, and finished goods
corecals the fact that there are marked differences according to industry, and organisations
within inJustrics. A €asc can be mentioned of capital goods industry where 60% of the total
slock is raw materials and compare this with the consumer goods indusiry where oaly four per
ceni of siock falls in this category. Indeed, in this Jatter case a fourth asea, the diskribution
system, vsas cslimated to hold 56 per cent of total stocks. Evidently, the particular cisgum-
stances of the market will inﬂucncc both the siu and disposition of stocks.

‘As is the case with muchof the operations arca, accurate memsuremcmol’ inventory is possible.
The extent to which thesc arc translated into accurate rccords depends on the systems used to
capture a1d store data. The final step needed 1o provide a sound basis for ctfective inventory
managerr.cnt is the manncr in which the data arc processed and presented for interpretation.

7.3 THE CHARACTERISTICS OF INVENTORY

A numbcr of [catures of inventory, ‘most of which arc measurable, can be identified. An
understarding of the following characicristics is an essential basis for inventory management.

Type
As stated above, three 1ypes niay be recognised: .
i) Raw materials: these include components, sub-asscmblics, and energy.

ii)  Work-in-progress: which is 1o be found at various slages in the production process, and
which implies a measure of added value.

iii}  Fin:shed goods: these represent the outpul of the production process which remain uitil
they arc disposcd of (ideally by sale 0 a customer). :

Function
When inventory moves through lhc manutacturing process it serves different funcuous Most
import mly. it rrovides the Working Stocks so that there will be cnough items for manufacture
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and sales. This is also frequently reierred to as Lot Size Inventory because of the usual need o
order or provide in lots or baiches. When the mast economical lot size is used, it is referred to
as the Economic Order Quantity (EOQ) or Econsomic Batch Quantity (EBQ). Management
must aiso take account of the fluctuations resulting from demand and lcad time by establishing
Safety Stock. This is also referred to as reserve, buffer, fluctuation, or stabilisation stock. These
functicns will be examined at greater length below. If the firm sees prospects of increased sales
or supply shortages or if the supply is subject t marked seasonal effects, it may ilicrease its
inventories with what is known as Anticipation Stock. The final function is Transportation or
Pipeline Stock, which reflects a product's movement dunng the manufacluring process or
shipmcm {0 a customer.

Demand

Demand is a measurcment of the total requirement fora glven item over a specific time period.
However, inveniory demend should be differentiated from sales or usages. For example, sales
only measure those orders satisfied, but do not include demand lost because of stock-outs, The
importance of this difference is readily observed in the preparation of a demand forecast. The
sccuracy of this forecastrequires data based on the total historical demand which includes both.
the amountsupplied and the amount back ordered or lost. While the actual differences between
demand and sales or usages for most firms are small, an examination of the historical data must
 be made to determine if e difference is significant. :

Management must not only study the rate of demand, but the nature of demand as well.
Autonomous demand which originates from customer orders receives much more attention
thap the demand which arises whea highes-tevel assemblics are required. In this case
componesits are usedon!y when actual asscmbly takes place, generally at intervals, as opposed
to the more continuous rate of depletion of autonomous (independent) demand. Examination
of the movement of stock itcms indicates that the pattesn of independent demand varies from
being almost constant to highly irregular,

Lead Time :

The Iength of lead time directly affects the size of the mpnal investment in inventories.
Inventory lead time can be broken into -four periods: revnew, order, manufacturing or
purchasing, and receiving.

The Review Pceriod is tlie time period between reviews in a fixed interval system. This period
is not found in an order point system. The Order Period represents the actual time required to-
review inventory status and prepare the appropriate order. The Manufacturing Period includes
order processing and schedule time, any queue time, machine set-up time, plus the actual
manufacturing time. The Purchasing Period. includes the time involved in processing a
purchased orderplus the elapsed time betweena vendor'sreceipt ef anorder and i itsactuai arrival
at the manufacturer's facilities. The last period is the Receiving Period, which represenis the
timeneeded W process mcoming order. This includes i inspectionand storage time, plus the time
required to log the order into the inventory ‘control system, so that it may be used by
manufacturing.

Cost

There are three types of inventory cost, which may be mvolved in balammg the oonl‘hcung
objectives for inventory.
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The first cost is the Ordering or Set-up Cost and includes thc foliowmg boughwn nems

:) The cost of the actual purchase requisition by inventory control. :

if) The costof i issuing a purchase order and any follow-up time.(by the Purchasmg
Department).

i) The cost of the Receiving Department's order processmg (clcnml etc.)

& *t-up costs for manufaclmed items mclude the following; .

i} ~The costof gcneratmg the manufactunng requisition by inventory: control.

i.} The cost of planning, scheduling, loading and expediting thc item by production control.
iif) Machine Set-up time.

iv) Any one- umc cost (start-up, * scrap, eic.).

v The second cost is the inventory camrying cest, and lncludes all the’ expenses required to
maintain a volume of inventory. ThiS can be expmed 8s a pmponion of the value of the
inventory per unit of time.

The third cost is the Stock-out Cosl, which includes all expenses from running out of stock. If
expediting is not used; the stock-out would representany backorder cost plus Ir.ss of profits due
' toldst sales. The backorder cosis include any €xtra paper work that might have been required,
loss of return on capital not received during the stock-out, and loss of customer goodwill
‘resultmg from failure to fill the order. - T

: Although stock-out costs and eustomer service are ol' greatin ponance the former are difficult
to calculate and as a result such cstimates are made infrequently. The normal atiempt iooontrol
stock-outs is through the adoption of scrvice levels, although as will be scen below\this
approach mvolvcs an implicit estimauon of the cost of being out of stock.

7.4 PURPOSE OF COMPUTERISED INVENTORY CONTROL
SYSTEM

The main purpose of the inventory control is the monitoring 6( the stock levels and this is
achieved by recording stock movements on stock records. Through these ~1¢ans the current
inventory snuzmon, including shortages, is availabic. :

It must be appreciated that inventory forms a but'tcr 1o facilitate variations in supply and
demand. As it 6ften consumes a high proportion of working capilal, it must be controlied in the
most effective manner to achieve the following:

Avoidance of excessive stocks

Avoidance of excessive stock shortages

Optimising cost of ordering supplits

optimising cost of carrying inventory.

Inventory Control parameters

The control of inventory is achicved not only by recording inventory movements, but also by
means of control parameiers for cach item of inventory. Examples of such parameters are:

Re- order level
Economic order quantity
Safety stock



Maximum stock
Avcnge stock

llventory Appliatbns _

Because the manufacturing process-in many orgamsatums is hughly cor .plex involvlng large'-
inventory stocks, many departments and users also account for the largest portionof product
cost, and even small improvements in its resourre utilisaticn can gencrate large profits.

Reduction of work-in-progress inventory, eliminatun of duplicate holdings and order status
information that permits the identification and expediting ar- tome ol' tbe benefits gained from
the eompu&ensed invenjory sjstems. '

Table 1 given below describes the kmds of compmemed mvcntory applmtbns tsed in ordet
of increasing oomplexxm A prerequisite: for computerised lnventory system. applicanon isan

. nem—codmg that can be used forall sub-systems of inventory, bills of materials#nd purchasing

records. At the sunples; siage inventory accounting systems.are implemented, followed by
requemems generation (buls of malerhls) and physical mventory systems.

Table 1
Coupuur Based Iaventory Appllcathu
, Weekly stock n:pomng Use Repomag Requirements. Contifivous updatingof
» wuidilyoctmty o . forecasting - _ - inventory '
Iiem catalogie ™ chmremcnls | EOQalulstions  Automatic item status
prepantion v (bporung . : o o reporting ’
" ABC Analysis - Timeseries . Automatic
(dulnhmon by Value) requirements reporting ‘ replenishment
. : S ' ~ initistion (Purchase
_ Oilers)
Net return amalysis - v‘l‘is'tihgof procuresient
S requirements
Cycle.count phyﬂcal
mvemoty accoum

-

A 5 INVENTORY SYSTEM DES]GN-AN EXMPLE

Most modern businesses require some method of i mvemory conuol whether they are involved

' momsndc sales orneed to monitorequipmentand supplies for internal use. Beginning with this,
we will dsign files for such an inventory system for a retail sales enterprise. This will glve us
an opportunity 1o know about inventory system files and data telauonsmps

General Design of. lnventory Systems ‘

- Inventory systems generally require the use of several data ﬁles One file, usually referred 0
as the master file, keeps track of the quality of ¢ach item presently in stock. In addition; it may "
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also keep track of the focation of each item in the warehouse, the cost of the item, the reorder
point, the quantity currently on order, and the name and address of the vendor the item is
purchased from. This allows the user of the systcm to locate an item quickly, get a listing of
goods that nced to be ordered, create and print new orders automatically and perform other
similar stock-control tasks.

Most onsimscs aiso like to keep track oi each individual transaction that occurs within the
business. Information on these individual transactions is usually maintained in separaic data
files calied transaction files. One such file might keep track of individual sales transactions:
to whom items were.sold. when, foy now much, and the invoice or reccipt number. A second
mmaéhon file mlght inaintain an on-gomg record o&&lincw stock reccived. We can sec the
relationship between the master file and two such mmsact.on files in Figure 1.

The mnuchon files thaintain a hislwyol' all mdlvidnal tmmact!ons involving the salc and
reeeiptof goodgwhue the master file maintains thecun‘emstams ot}goods it stock atany given
-moment by using information suppliedfdirecuy froim the twd transaction files.n a scrine, the
master file is an wvo-datc summary of all activities in the two transaclion files.

Key Flelds

Whenever we design a system.involving, multiple daxa.fdcs s;,.has .hw,, itis very important
to define a key fleld that can bensed to :elate the Various filcs, 16 one anothier. A key ficld has
the following characteristics: ‘ X

@ Itis umque for every record (:tem) in the miaster file -
®onh exists in the master filc and in the transaction files with the |dcnlual f leld name, ly,p(., and
width. - - . ,

t‘lgnre l:»xehllqn.ihip of:ypicnl iavgntoi'y system data fiies
. SN )

* MASTER FILE
Records:
Part number
Yem name
Amouni in stock
Cost _
Amount in order
-Eocation in warehouse
~Vendor Information
- O:dci Date :
» o
SALESIISSUES mnsmbn mz . m:w STOCK TRANSAC TION FiLE
Recouds. .  Regords:
Part Number - |~ Partsumber.
Quanliiy sold/issued : -~} Quaniily feceived
Selling price " , Purchase price
Date sold/issued b Data received
Cuslonwr nanic - ©{- Vendor. '
Clerk name T I ' §




The key ficld in niost software sysléms is an identifying code. In an ipventory sysicm such as
the one we are designing here, this code is usually a part number: gach ilem the store carries |
has a unique part number. Without the use of key ficlds, daia can be very difficult  manage.

- Inventory System Problem Definition
Our Inventory System will be designed 10 allow a small busiress to keep track of all goods in
stock, goods on-order, and the location of the gon?: __ store. Whencver the store decides
10 carry a new item, the item will be assigned a\ _.yuc part number and added to the master file.
The system wi™ provide the user with reports of all goods in stock, items that need to be
reordered, and items on order, and will automatically produce purchase orders.

The system will also allow the user to keep track of all individual sales transactions: ilems sold,
to whom sold, salesperson, date of sale, and invoios number. Sinilarly, the user will be abie
to keep track of all incoming goods as stock is replenished. The individual transaction records
from sales and goods received will be used to automahcally update the stock status records in-
ihe master file.

Inver:tery System I/O Specifications: The primary output from the Inventory Sysicm master
file will be reports concerning the status of the inventory, and purchase orders for restocking.
A cusrent-inventory report will display the part number, part description, quantity on hand,
purchase price, location in watehouse, and quantity on order for.cach ilem in stock. A record
report will list all those items thaineed to be reordered, and an on-order report will list all items
currently on open order. Finally, the system will actually print the purchasc orders when the
* user is ready 10 resiock,

We will need at Ieisl the following input in the mastcr file to develop all these reports.

Part number

_Iem description
Quantity in stock
Reorder puint
Quantity on order
Location in warehouse
Vendor s name
Vendor's address
Date of last update
Date of last order
Quantity to order. °
The system should produce a receipt for cach sales transaction. The icceipt should contain the

pant pumber, quantity, invoice (receipt) number, salcperson'’s name, ¢ customer's name, selling
price. and date. So the sam uansacuon file will need 10 include the following:



Invoice number .
Salesperson's name
Customer's name
"Quantity soid
Selling priec
Date sold
Whether posted.

Andfinally, the.sysiem mmtkeepmckofgoodsmmd,mdpmduceareponshowmgm
partnumber, quantity reccived,pmchuepm,bterecewed,andmmeofwndor SOmenew- g
‘ sbckuamacdonﬂlewﬂlwdtolnclude _ ‘
~ Part numbes |

‘Quantity
~ Purchase price
Date reccived
Vendor's name
' Wbethér posted

Inventory System Fiies Deslgn A |
: Wewﬁlmethreedanfilesmnhmgeﬂninvemry themmﬁbandtwohmctionma. ’

- 'l‘beMusterFile:msumofmasterfle,wnhabﬁefdmnpthnofmhfiﬂd'swm
_ lSShOWII in Figmn Youcan usc this informationwbuﬂdtheMasmFﬂe

. t

~

.m_-re u:s:mtm'rorun Mmerm._m.' .

© P NN A WIN e

Fleld nume . Wldth Cm
Ppa-No s  Pant mmbet(licy ﬁeu)
Title . 2 itemdescription
Qy o 4 Quanmymnock
Cest 9 Purchlse peice
Reorder -4 ' Rcorder pom!
Or-Order 4 Quantity muock
Location 5 Location in wuellone
Vendor 25 Vendor's same: '
- Vendor-2dd . 25 ’Vendoi‘s'a'ddles-s
10- Vendor-CSP - A ,Vendor's city, state, PIN
ll ‘Dete | 8 ‘Dateof lastupdate '
12 Otler-datc B Dalc of last onder- -
13 4.

New-order . Quantily o order




The Sales File: Next we will creaie a data file 10 keep track of individual sales transactions.

Notice that in the Master fiie just created, the key ficld named Pari-No. has once character of
. datz type, and is five characters wide. Since this will be the ficid uscd for updating the Master
file, the Sales transaction file must have an identical key field. The staucture of Sales File is
shown in Figure I11. Field 8, posted, is a specia] f field that will be used to delermine whether
or not a given transaction has already | been recorded § in or postcd (o) the master mvcnlory file,

tc-keep transactions from accldentally being posted tw:c; ‘

Flgun!!PStrocuntorthes-Iesdanﬂle

Fieldmsme = =~ Width ~ Contesits
1 Pam-Number . s Part number (key ficld)
2  Invoice-No. : = S Invoice’ numbcr -
3 Clerk ' , o 12 Sales pcrsons name (o1 codc)
4  Customer _ S V3 Customer's name
5 Oy e Quantity sold -
6  Price 9 - Selling Price
7 Date 8 Date sold
8 Posted ‘ 1 o Postcd fo master ﬁk, yel"

The New Stodt File. The thud file in thc system wm be uscd to kccp lrac,k of goods
‘received toreplenshstock.Agam,smoe the master file will be receiving information from this )
file, we will need to mclude the. key field Part-No. The structure of New Stock lilc s shown
in Figum W. : . o

l"ignrelv : Structure for the Neir stock Data file

Fleld name . Width Conte-ts _

1  Part-Number P 5 " Pant number (key ﬁcld)
2 Q. - v 4 ~ Quantity received

3 Cost S 9 Purcbase price

4 . Date - 8 . Date received -

S Vendor 25 Vendot's name

6 S

" Posted

Posted to aster file yet?

'Now ﬂm we have m:m the F:les for our lnvemory System, we need to design the input
~ menu (Screens) '

Wewam todmgn the system )] allow dntfcxem mdmduals o perrorm the various major tasks,
That is, the storc manager will be vesponsnblc for managing thc master mvemor) placing
orders, checking the §tatus of goeds, and so forth. Individual sales transactions will e entered
by sales clerks at the point of sale, and incoming stock will be recorded by a stockroom dlerk.
Inasense, we will be llSlllg lh:ee sepamte but related syslcms with the overall structure shown
in Flgure V.
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Figure V: MENU ssb-systemns
MENU 1
Inveatory
 System .
Main Meau
1. Manage inventory master
2. Monage Sales information
3. Manage New stock infocmation

 MENUZ MENU3 MENU 4

Add new parts Record sales Record items recelved
Priat reports Print sales report Priat reports

Make changes Make changes Make changes

Upduu Master Flle .

{

The hwemrysyimnmbcslmpl’lﬁedmdhs functions can be represcnied by four medus
shown in figure V. the Menu 1 shall be overall inventory sysiem menu. Depending on user's

dnweilwmndmmwpmgmmmehub-pmgnmmewhichWMtuunmdgsphyofm .
ary level of menus ¢.g. menu 2, menu 3 or menu 4.

The main menu 1 would give the useraocess 10 Inventory, Sales or Stock master fites. Use of
sccondary ievel menu shall provide user option to record new pasts, print reports, amend the

existing rocords. Suitable programmes ‘can then be developed to perform the above desired
functions.

Activity A
‘Prepare a flow diagram of the Inventory system in your orgamsauon Examine itin context of
the 1/O specifications and file design sysiém described above.

M A A A A L I R R R R R I I T T T A
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oc....------o.-..o--orq'oo-------'..-........'..-.-----.‘.-- ................
------------------------------------------------------------------------
...........................................................................
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© 7.6 _SOFTWARE PACKAGES IN INVENTORY MANAGEMENT

Table 2 lists some of the computer software packages which have been published in wholc or

in part, to deal wnur inventory management. The rates of introduction of new packages and

modification of existing packages are high, so the details in the table are only indicative and
- only outline of the types of packages availablc is given. '

The packages lisied in the table arc mainly derivatives of earlicr software and are gesigned for
impiementation on mainframe computers. In general these packages offer a wide range of
\facilitics, in addition 10 inventoly mznagement. Such commercially available mainframe
' packages oftcn provide planning and control routines, purchase order processing etc., as well
~ 3§ inventory managemeny.

Table 2

Name Supplier References

OMAC IcL

PCS Burioughs Jour. of Iniustrial Engg, March 1977

MAPICS IBM ,

IMS/66 _ Honeywell  Jour. of Industrial Engg. Jan.,
. wn"n

CYBER Control data Jour. of Industrial Engg Dec..

| . 197,

Industial Management  Mod Comp Business Jour. of Industrial Engg. Feb

System 201 Systems 1977, 79 _

GIPSH Aston University knsernational Jour. of Peod.

Iaventory Controland Reasearch 1980-81

Replemshmcal systcm

There is, however, 8 move owards the development of mnao—compuwt based yet compreben-
sive inventory management packages which provide not only for inventory record- -keeping bui
also for decision making in uncertain conditions against required service levels. An indicative
list of inventory managcment software available locally is also givenbelow:

Name of the Package = . Supplier Operating system/Language
Inventory stock Accountingand  Uptron Lid. UDQS, B-BASIC
Contro} System
taventory Control Par Computers Lid. MSDOS, CP/M, DBOS
Inventory control Computerised  Datamatics Consultants  Wang OS63
Systcm L. '
Inveatory Managcment Systcm Sofiscan Corpn. ) APPLE-PASCAL:
Inventory Module ' Miecgabyte Consultancy CP/M, COBOL

Pvt. Lud. )
Inventory Control Eiko Sales Pvt. Ltd. CP/M, BASIC
Inveatory Monitoring System  NELCO - CP/M, BASIC
laventory Management _ IDMLY. CP/M, MPAM, COBOL




There are a number of other inventory software available currently in India. Details of these can
be obtained from software houses, computer dealers and other computer journals published.
Maost of the micro-based software are interactive and menu driven. They provide facilities for
on-line entry of transaction and masters, vatidation of input data, stores ledgerand stock status,
consumption analysis and summary, ‘exception reporting’ for minimum level and fedrderievel.

Activity B | |
Bricfly feview the computerised Inventory Control System, evaluate their advantages and
limitations is the context of your organisation. : .

------------------------------------------------------------------------

.........................................................................

7.7 SUMMARY

This unit attempts to.help you to understand computer based inventory application sysiems
better. A

We have defined the term inventory and its characteristics. Various computer based invehtory
applications have been discussed in terms of their complexities. '

An example has been provided 1o design compuierised inveniory sysiem files to establish data-
relationships. The example can be further devcloped by you 0 incorporate various reporting
tor outputs to the users. -
Asmall indicative listof invémory packages has also been provided to give youan idea of what
is readily available in the market. ' '

7.8 SELF-ASSESSMENT EXERCISES

‘1 State and explain 'Inventosy’ and discuss its main Features. Describe Lead Time and
Demand forecast. B ' ‘
2 Read the following statements. Write True (T)/False (F) in front of them. -
i) Demand is a measurement of the 1otal requirement fora givén item over a specific
time period;
ii) Review, order, manufacturing and receiving periods are the part of déemand
forecast; '

iiiy  Order period represents the actual time required to review the inventory status a
prepare the appropriate order; L
iv)  Review period is the time period between reviews in a fixed interval system;
v) Set up costs for manufactured items does not include the cost of planning, - '
scheduling, loading and expediting the item by production control.
3. Discuss various applications of Inventory and its file design system.
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- Answer Kev
fﬁouesmn No.2
(@) T (i) F (iii) T (w) TWF
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UNITS _ COMPUTERS IN HUMAN RESOURCE
MANAGEMENT

Objectives

The objectives of ths unit are:

@ 10 explain the various computer based information syslems for human resource manage-
ment

@ o undersiand human resource managemem sysiem needs

@ to appreciate the main requirements for these systems.

Structure

8.1 Inmtroduction.

8.2 The.System Needs

8.3 Designing the System

8.4 Usesof Computers in Human Resource Management
8.5 Software Packages in Human Resource Management

8.6 Summary

8.7 Seclf-assessment Exercises

8.8 Further Readings

8.1 INTRODUCTION

"

Every company has to develop a persorncel information system to mget its own requirements.
A systcm cannot simply be inseried into a company and expected to produce desired results.
Itis necessary (irst, o define what the system is intended to do, and then toexamine what records
and sys®ms arc nceded (0 achieve this.

The purpose of a system will vary enormously according to the objectives of the company and
may well have to be decided by senior management, leaving the application to the individual
opcrating managers who will need to define their own information requirements within the
broad framework of overall objectives. These could be any of the following:

- @ To support wage and salary. administration

@ To facilitate sclection and appointments

@ To help identify high potential people

® To dutcrmine in-company promotion:

& To help in the administration of management development and training

@ To help and deveiop full potential of employees and department.

The objcctives of a system will change in e process according 10 circumstances. In the past
for instance, dcterminingwages has been the main purpose of employee informatjon. Today
such things us records of skills for manpower planning have begun jo assume equal importance
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8.2 THE SYSTEM NEEDS

Hmnmommmgememinfomﬁonsysmanmquﬁed[uthmmmpum
1 To store the personal details of individual employees for reference,
2 Topmvideabasisfo:decasion-mkingineverymofpemnml work, espcually in
@ manpower forecasting and phnnin;
@ recruitment and selection - T
@ employmcnt, indudmg pmmotbn, tramfcn, ducapmnry procedurcs, termination and
redundancy
@ cducation and training

@ pay adminjstration
@ health and safety.

3 Supplying data for retums 1o govermment departments.

Persoanel recoras and information procedures can be based on an catirely manual system but,
increasingly, they are being eompmcmed to a greater or lesser degree. The advent of micro- ‘
computers is accelerating this process. :

' A comprehensive system. of records covers all the information requircd about individual
cmployees or needed for personnel decision-making. But the information mus{ be relevant.
Every piece of information must bc challenged with the questions "What purposc will_ this

serve?, 'To what use will it be put?. The first point to clear when sciting up a record sysiem ig
lbc objective of each item in terms of the decisions it will help to make, its contribution to the
assembly of essential statistical information, or its imponanu. asa rel'crcnu: puint ‘n dcaling
with mauers affecting individual emﬂoyees ,

Ve

Itis newury to avoid any £aps in information which is essential for decision-making. It is
cqually necessary 10 avoid gathering useless data or maintaining claborate statistics to which
1o o1 ever refers. Too ofien, a2 ‘one-off' request for information: luads to the setting up of 3
permanent record or data cotlection system, although the information may ncver be requested
again. Regular reviews should be made of all records and returns 1o ensure that they are serving
useful purpose and that they are generally cost-cffective. It may be cheaper in some circum-
stances to maintain manual records raterh than to computerise. It may be lcss Lme-consuming
and costly to carry out a special exetcnsc rather !han to maintain a permanent recmd

Identifying information reqniremcnts

The starting point should be an analysis of the decisions that the cumpany makes or may nced
to make about individuals or groups of employces or the work furce as a whole. This shouldbe
followed up by ananalysisof lbe information required by governmerit dcpanmntsandagencies
and by cmployers

Human Resource Management decisions requlrlng stutistical data

The main decisions for which siatistical informatiyn os individual data may be required are:

@ Forcasting the future supply of manpower hy inalysing, for.cach (.au.gory of staff, lehenus
turnover, age distribution, abscnu‘clsm #nd promotions.
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Forecasting the futire demand for manpower by ratio-trend analysis (calculating cument
ratios of manpower o activity levels and forecasting future ratios by reference to projected
activity levels) and other statistical means '

The introduction of producn"vity improvemem or cost reduction campaigns based upon '
analysis of present manpower productivity levels and costs (e.g. manpower cost per unit
of output, or the ratio of manpower costs to salm turmover or profit)

Flanmng recruitment campaigns on the basis of amalysis of the rcsults of | prcwous
~ampaigns, especially sources of recruits, media costs and success rates, and the relauve
pulling power of different inducements gnd recruitment methods. '

Introducing new or improved interviewing and testing techniques on the basis of
cnmpansons between interview: and lest assessments and suhsequent performance

ldenuf ying peoplc with particular skills or potential for new appointments or promotion
Improving disciplinary procedures or amending work rules by analysing disciplinary cases

introducing new or improved time-keeping meulods or considering the inttoducuon of
flexi-time by reference to time-keeping records . :

Planning redyadancies-consul nng unions, u'ansfemng or retraining cmployees, selectmg |
employees for redundancy, helping to place redundant employees -

Planaing training programmes-subjects 10 be covered, types of courses and number of
courses-by reference to analysis of future changes in manpower (numbers and &kl“S)
pcrrt-nnance review records and job and tmmng specnfmnons

Taking steps to improve job satisfaction and morale by reference 1o statistics on labour
turncver, absenteeism, sickness, accidents, dlsclplme cases and gnevanm

Char.ging pay systems onthe basts of statistics of pﬁce index fluctuations in earnings, the -

- proportion of employees on average earnings rat?er than payment-by results, cost per unit '
of o1 tput, flncluanons in eamnings, the number and consequences of arguments over job

rates

Revicwing pay structures and levels of pay by reference to statistics of earnings in thc
company, ratcs of pay elsewhere, and the distribution of rates in each pay grade

Cont-olling performance reviews by analysing the distribution of merit awards in rejation
to budgets and guidelines .

Taking steps to improve cmployce»r'elatiohs by analysing the causes of disputes

Detesmining the information thatshould be communicated to unions and employees about
the company or t0 assist in negotiations and joint consultation

Improving heaith, safety and fi re precautions by analysing reports on industrial dtsease
accidents and dangerous occurrences, monitoring returns on exposurc to health hazards m
relation to predetermined threshold limits, and sxudymg reports on health, safety and fire

inspetion, spot-checks and audits. '
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.Individual data
Individual jnformation should inciude:
@ The application form giving personal particulars
@ Interview and test record |
@ Job history after jouung the firm includmg deuails of uansfers, promotlons and changes in
occupation
® Clmntplydehilsnddungainalaryorpay :
®: Education and training record wlthdehﬂsofcomsesauendedandmulnobuhnd
D!tailsorpafotmnneeassessmcmsandnpom fmmappmsal owoum»lhngsmsm
Absence, lateness, aocident, medical and disciplinary with details of formal warningsand
suspensions

o

e

| . Holiday cnﬁtlement
@ Pension data

® Termination record with dctails of exit interview and suiubnity for re—emgemem.

Collective data

Collective information may include:

Numbers, grades and oocnpmons of employees ’
Absenteeism, labour tarnover. and lateness smisms '
Accident ratés '
Agcamlengmorsewtcedismm

Total wage and salary bill

‘Wage rates and salary levels

Employee costs

Overtime sttistics

Records of gricvances and disputes

83 D lGNlNG 'l'HE sverM

: 'l‘lwtypeandoomplexityol‘thepetsonnelreooldsofmfomuonsyslcmmustobvmmly depend.
upon! the company and its needs. Small companies may only need a basic card index system for
individual employees and a simple set. of forms for ncon‘hng mformauon an. numbess .

" employed, labour wrnover and absentecism. But a larger company will aliriost certainly need
nmqneomplexsyslcmbmmcmominfomaﬁonha tobehaadled nmnymoredeczssonshave y
10 be made, and the data chmgcs more often. Card mdcxes are no{cnough, because_“
_supplementary records may be necded 1o give more detalled information about mdmdual

. employees.
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mbymbhw'mdﬁmn@syj&mm:
The design of the basic records, forms and input matcrial
The use of computers. - .

The extent 1o which records should be centralised or decentralised

The procedurcs and programme for collecting, recording, updating and disseminating
: mmdmmmmmrmmymhmmm.mm
use computom, not only 1 store data but also to generate information for decision-making.
: 'mwmmummmwmmmmamm
an existing system, the points t consider gre: _ '
1 Why computerise?: ‘_

2 Towhatusescanscompukerbeput?

3 Whitsystems should be sclected and how?

4 Howshould the system be operated? .
Wﬁnwmhamﬁmpaudmﬂemy,mdhymbejm,
4 hmmmmymmehwmrmmmm‘M'mnm

8.4 USES OF COMPUTERS IN HUMAN RESOURCE
. __MANAGEMENT .

‘mmmmbwhﬂmmwu'mﬁhmmw“
- Keeping records; Replacing card indexes and filimg cabinets by magnetic diacs.

Listings: mwypmwulwdwhmwwmmmﬂym
lengthofmviee,ag_e,aex,qmliﬂuﬁou,skills,m '

Astomalic letter writing: Producing standard letters and forms for recruitment, promotion,
transfer, upgrading, appraisal, pay review and new contracts of employment.

Manpover planning: Using manpower data (o forecast the future demand and supply of
- people. Manpower models can be used, for the following: forecasting medel for cxamining
& hierarchy of grades by age. Useful for gaining a general understanding of future movement
of staff and changes in age/grade structure. , '

Carver development: As a develq‘n,nem‘.ot manpower planning models, computerised
‘personne] information can be used to improve succession planning.

Recruitrnent: The computes can, in effect, be ised as 2 filing cabine: 1o store details of each
applican., date of receipt of application, when called for interview and the outcome. If an
applicant contacts the company, he can be informed of the progress of his application. Managess
can be given detafls of the number of applicants and how many have been nterviewed. Lists
‘and autoinatic letiers can be produced when calling for interview rejecting applicanits or making
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mnecmlsanbekepnocbckonwhohummdmmmgoroummnmm
mmmmmasuk-mmtmmwmm«mmm
be produced to identify gaps.and training needs. .

Pay: Information can be drawn.from both perscnnel and pay-roil systems 10 analyse pay-roll
costs and ratios and o assess the, impact of various pay increase options on the pay stucture and
- on total pay-roll costs. Budgetary control systems can be computerised to show actual pay-roil
costs against budget and project future costs.

s.hry.d-hmuu Salary analysisnponscanbepmdwed which give information vy

" employee on occupation, salary position in salary range, wial percentage increases over
previous years and annual appraisal. Individual forms and dq:amnemal schedules can be
.medfotuhryrcvnewsandanalysnsanbemadeonhesalarysuucm(e.g compari-.
SOnS). .
Mmmuhmunbemwdbholdmdpmmcmﬁotmﬂbnmbb
cvaluations, such as grades and point scores. Weightings of job evaluation factors can be
computcrised. lnapbwﬂmionemmc.themfmﬁonsysmmbemedbpoimomm
" pames of those whose jobs are to be evaluated. Details of job, grade, function, location, sample
shcandwmtpoamnﬁngsmbeptognmmedin.mahusemtinktogeﬂntsimim

posts in different parts of the organisation. Listings of all gndinp, re-gradings and poinw/
scored can be produced. :

MMMWmmstmmww withmmand
aulysnanbeprodwedofahsuleekmaﬂsickm

Health and safety: Records can be maintained on accidents and absenoce duc 10 health hazards.
Trends can be analysed and information produced on wha has worked in certain areas, or who
hasuleilccminprocessesand for how long.

‘Activity A '

Critically evaluate the use of computers by yourorganisation for Hnmankesoutoe Mmagcmem
decision-making, in the context of the diverse uses described in this unit.
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Axtivity B '
What othcr activ:ties would you like your orpnisation 1o take up for computerisation?
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&5 SORTWARE PACKAGES IN HUMAN RESOURCE

't'ablc 1 given below describes the kind of apphcutions used for human resource management
" information system in order of increasing oomplexltm Historically, the payroll function was -
often the first administrative operation to be computerised. The highly repetitive nature of the V
job with well defined rules of computation, made ita logical target for automation, particularly
since large number of clerical personne! were required to perform the function.

‘ Table
Computerised applications for human resource management system -

Lesst complex ‘ o Most Complex

Application .. coeve coiiiiiinan cesennas vesasnes trieseees » « . Application

@ Pay-oll prepanation @ Adtomation of basic @ Salary, Analysis @ Skills Inventory
Personne! data

'@ Cheques prepanation @ Prepanstion of @ Performance ® Manpower planning
scheduled reports c.g.-  appraisal analysis

@ Production of - Senionly @ High-Flier tracking

. required reports © Vacations

‘ Table 2 gives an indicative listof sofware packages available in the market. There arc a number

o 'f other software packages available in India for wide range of computer systems. Details on
- tl sese: can be.obtained from software houses, computer dealers and other computer journais.

Mlost of the above 'micro-oompmer based software packages are interactive and menu-driven
‘wihich can also be customised 10 a limiled exient at the customer's site.
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" Table 2
. Indicative List of Software Packages

o

. Nameofthepackage . Supplier Operating system/l anguage

Prssonne} {nventory Maitec Consultant CP?'M'. DBASE-I

Psy-roll Accounting - e+ ’

Skil)s Inventory - MECON COBOL : _
: Ml'npowa Planning . MECON- COBOL, FORTPAN
8.6 SUMMARY

Lo

_1‘his unit should have given you an mldclslandmg of 3 Human Rcsoume Management
Information System in an organisation. The unit identifies the specific needs and describes -
various types of data and software. packages which might be usefully applned in a Human
'Resource Management lnformauon System.

1t also explains the main uses and design considerations of thc computers relevant for an.
- effective and efficient Human Reeoulce Management indormatioa System.

5 SELF-ASSESSMENT EXERCISES

1 How does compulerised pexsonncl lnformation System help in managmg Human Rﬁource
. more efficiently?
2 Evaluate your organisauon's Human Rmurcc Manag;....cm lmmma'mr- Svstem and.
suggest how to make it more efficient.

8.8 FURTHER READINGS

‘Bdwards, C., 1982. Developing Micro-computer Based Busmess Systems, Prentice
Hail: Englcwood-Cllffs

Moris, R., 1984. Compuier Btmcs for Managers, Busincss Books Lid.:
London.

Perspective in Manpower Plamung, Institute of Personnel Managcmtnl (l P.M. )
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Springall, J., Personal Records and the Computer, Industrial Socicty/IPM:
London. -

Wille, E., 1981. The Computer mPersonnel Work, IPM: London.
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BLOCK 3 SOCIO-LEGAL ASPECTS OF
COMPUTERISATION

This block discusses the socio-legal issues involved in computerisation and also examines
the role plated by computer viruses.

Umt 9 on Social Dimensions of Computerisation identifics the major issues related to the use
of computers in todays soctety

Unit 10 on Computer Viruses gives an niderstanding of the different types of perverse or
harmful computer software, their harmful effects and measurcs to counter them.

. The eleventh and last unit in this block on Legal Dimensions of Computerisation highlights
the interfaces between todays computer world and the law.




UNIT9  SOCIAL DIMENSIONS OF
- COMPUTERISATION

Ohjectives A

Atter studying this unit, you should be able 1o :

¢ identify major issues related to the use of the computer,

o explain how the computer‘has affected the individual in his pattem ol life habits and
thinking, - _ : ,

® - explain how computers can aftect the society at large beneffc}élly as well as harmiully,

e examiné the impact of computers in the context of Indjan society in a limited way.

Structurg

~ 9.1 Introduction
9.2 ° The Individual and the Computer
9.3 Fhe Computer and Organisations
9.4 ~ The Computer and the Society
9.5 The Computers and the International Scene
9.6 The Computer and Politics
9.7 The Individual and the lmpact of Computers on his Living Style .
9.8 The Computer and the Individual's Work Pattern
9.9 The Computer and the Inteilectual Capabilities of the Individual
9.10 - The Computer and Employment Opportunities
9.1t Computers and Living Styles '
9.12 Computers and India
943 Compiiter lndustry in Inda ,
9.14 ‘Computers and the ]ndlan Socnety
- 9.15 Supumary :

.9.16 Further Readmgs

9.1.- INTRODUCT ION

Computer Technology has comé to stay in our country. While the dcvclopcd countrics have
moved to an extent that the computer has become part of every man's life, in India the impact of
the computer technology can be felt only in certain fields. Seeing the pace at whicli the technology
is spreading in our country, it may lodk rather out of place to raise such questions as whether we
shouid adopt this technology at all, or should we adopt it selectively ctc. Yet, as in the case of
ecological and environmental aspects of fields such as energy, industrial production, urbanisation
etc., which are Kotly debated all over the world, the environmental impact of the computcr
technology also needs t0 be looked into. It is inthis background that the social, political,
organisational and individual impact of computer technology are discussed in the following
paragraphs Both the beneficial and harmful consequences of the technology will be discussed.



9.2 THE INDIVIDUAL AND THE COMPUTER

Beneficial Impact

_ Some of the berefits which an individu&l derives from computerisation are as l'dllows )
e At home, in the workplace, the drudgery of repetitive type of operations is avoided.
e Speed of processmg helps quicker, more timely decision making.

e To such professionals as researches, scientists, engineers etc., the accuracy provided by the
computer is of immense value. '

e ' As a customer he receives quicker service.

"The computer combined with clectronic communication devices makes life easier for the individual
in many fields such as reducing or even eliminating costly travel. shopping from home, getting
news from any part of the world mstantaneously etc.. all of which are very valuable to the
_ businessman and industrialist.

The advances in medical diagnosis etc., can come 1o the help of cvery individual.
Harmful fmpact

- The individual's dependence on computer can cause untold miseries, if for some reason-the data
which he had fed into the computer were to be lost without a back-up.

He h\ay cease to use his brain for commonsense anthmetw so that, he may lose his numernicat
ability. - :

The individual becomes so transparent to the whole world through the storing of information

~ about every aspect of his life in many places thereby losing his privacy. '

The individual may suffer from the use of inaccurate information kept about him in the computer. ;
There is also likelihood of such information being misused to his disadvantage.

FEvery individual becomes the potential victim for the consequences of computer controlled '
decisions in such strategic areas such as use ot atomic and other potentiaily dangerous weapons
and gadgets. ~

An individual who is not inclined to learn about c,omputers may find himself ireated as a sccond
class citizen in certain contexts. , y

Every individual who is a wage eamner may find his services superflovous, with the computcr
taking over his work and thus making him at least temporarily out of job.

The effects of radiation, harmful effects from the continuous exposure to the V.D.U.etc., may also
affect some individuals. ‘

9.3. THE COMPUTER AND ORGANISATIONS

Beneficial Impact

All the benefits which a computer affords to an individual are available to Ofgamsatlon's also,
perhaps several-fold.

The management process, which tries to substitute rationality in decision making using timely.
relevant and accurate information, is gmatly factlltated by the’ computer
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Tremendous gains in financial control, inventory control. narket control etc., are possible using
the computer technology. In factory production_ quality control, pruductu)n planning and.
monitoring etc., are made more effective and easy with the help of the computer.

Organisations can move into hlgher levels of forecasting using such teehmqnes as simulation,
and also benefit by the use of various O.R. techniques with the help of a computer.

“The horizons of organisations themselves are widened with the help of computers combined with
modern electronic commumcatlon facilities

Harmful Effects

Many organisations have and continue to invest in the technology without “suflicient systems
analysis. and without preparing the ground properl) for mplemémahon This results in various '
kinds of frustrations in such organisations.

The mix of skills needed in the organisation undergoes major ehange which may create fots ol
tensions and may harmfully affect the human resources.

When computers take over many items of work from human beings the organisation may find
itself loaded with unwanted manpower. This can lead to a lot of industrial strif

The employees start living in continuous fear of being declared redundant and lose moralc and
motivation.

The distribution of power in the organisation gets altered wnth altendant struggles for regaining

power through unhealthy ways. :

The noncomputer skitled people may find themselves treated as Second class cilizens in the
- organisation. '

New and devious way of misuse of - theicomputer technology may be found to dclraud the

organisation.

The organisation becomes transparent and may suffer at the hands of competitors.

The dependence on computers for handling informetion can lead to several embarrassments anc
even losses when there is a failure of the system. '

Large investments in hardware and software are required to. use the technology which m.x) not
yield immediate returns. o

'9.4. THE COMPUTER AND THE SOCIETY

Benefitial Effect

The harnessing of natural resources is facilitated in quicker and more effective ways by the use :
of the computer technology. -

Public services can be made more effectwe with the help of computers which is a perennial
problem faced by every society. .

The flow of information ahd communication channels-provnded by computers together with modern
communications facilitates the removal of barriers among different societies and can develop
globai brotherhood. .

- Members of the society acquire many conveniences whsch take away the drudgerics and u..nsnons
of living in metropolitan areas.
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The scientific advancements especiolly‘io the areas of medical science. weather fore(:astiﬁg etc.,
are of tremendous value to society.
H\qrmtnl Impact

The unemployment problem posed by the adoptlon of computer tcchpgp“compounds such other
phenomena like recession and leayci-the siety in great turmoil.

New divisions in society based on the extent of knowledge and clulls in the use of the technolog;
get crethed posing new problems. .

Hitherto unimaginable potential for misuse springs up leaving the soclety in fear of such mzsuses
and frauds -

The use of computer in strateglc areas like defence, atomic science étc., leaves the society in fear
of catastrophic consequences either due to program errors or due to deliberate act of bias,

There is fear tiat future children and growing children may lose all their commonsense abllmes
especially-numerical ability by total dependence on computers. :

7

9.5. THE COMPUTERS AND THE INTERNATIONAL SCENE

Beneficial Effects

The frontiers of nations and countries have shrunk a great deal by the quantity and speed of
conununication that has been facilitated by computer and communication technology.

Computer conferences, tele conferences etc., using satellite communication has changed the oomplcx :
of business across nations and a new globalisation process has set in.. v

The cause of rcsearch in scientific areas has been advanced.
Harmful )mpact

Coinputer technology has titled the balance of weapon power in favour of ocmln countnes }ike
USA through the use of computer and communication technology. '

The gap between poor nations and rich nations has increased in one more dimension, namely the
computing power, At will or éven by accident rich natlons can in a split second blast accurately
several capitats.

The long dcbates and pressures bpought about on dcveloped countries on_the questlon of super
_computers is evidence of how a'technology can be used to pressurise deve!opmg nations.

9.6. THE COMPUTER AND"POLITICS

Beaeficial Effects

Data processing in census, elections etc, have helped a great deal in making thcse operanons
related to political activities more data-based, quick ahd efficient. . .

~ The computer and commumcatlon technoldgy has-made electlon result processing and its
communication all over the country more effective.

‘Even though still under debate the use of computerised votmg machines can make the elcctipr
~ process less amenable to muscle power interventions.
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The computer has helped many a parliamentarian to use information effectively to support lus
contentions.. The whole parhamentax) process can in due course be more data-based and-deoss
emotion-based. : : .

Hamful Eﬂ'ecta

| When ‘the opportumty for processing mformauon through Lompuurs is not cqually distributed -
and also when the awareness of the potentialities of its use is also tow some polmcum can twist
. mfon'nauon for various parochiat ends.

Trade union leaders are opposing the use of computerised mfonn.n ion lLLhm)lu-'\ csp\.uallx in
orgumsatlons whach prowde employment to a large number of white collar unplm s,

9.7. THE INDIVIDUAL AND THE IMPACT OF COMPUTERS
" ON HIS LIVING STYLE

Ari'individual who is a professional say a doctor, engineer, architect, businessman. consultant vic.,
undergoes a substantial change in his working pattern when he takes to a computer.. The computer
'helps him to process information more quickly and effectively which in turn upgeades the quality
of his work and makes him more self-confident. He also ventiires to cxamine more alternatives,
_do more comparisons and applies more of his thinking and analytical capabilitics. as against his
"preoccupation with data processmg Thus the computer ermbles the professional to Iu.wmc more
‘competent.

An individual who is a memberof an organisation also can, when hc is making usc of a compuier.

beconite more competent in his field. However an organisation means a lot of pcople with different
needs at different levels and under different circumstances and therefore subject to a varicty of
forces in the organisational context so that the actual growth of an individual-in ap organisation
using the computer technology will depend on many things other than the opportunity to.avail thic

“technology.

An individual who is a researcher either in physucal scrences of social sciences is lell.lp\ ety
benefited from the use of computers. -In processing data, in getting accuracy. in controlling flon-
of: chemleals etc.. in simulation etc., the comiputer offers enormous potential. .

The common man in general is also affected by the computcr even though he himself may nov -
have access to a computer. He is the recipient of both the bencficial as well as harmiul effects of
teh computer technology. In many public services like railways, airports, employment exchanges,
universities, libraries, hospitals, departmental stares, banks, stock exchamges ete.. he can getquick
- and effective service in a computerised environment. {n devclopmg countries, especially with a
. public sector bias the common man has been at the receiving end of the burcaucratic manual
systems for so long that he will deﬁmtely enjoy the services thal can be provided in‘a computcriscd
emuronment.

In developmg countries whlch have adopted ‘computer techno!ogy ina bl& way. the mdmdu.d _
citizen is affected in many other ways also. He can have a.computerised alarm in his house 1o
- wake him,up, a computerised telephone to help him_in his te!ephone cafls, ac mputcl iscd.oven

which will bake his bread to a pre—detenmncd temperature. acomputertsed music and television

~ systeOm which will playas per his preferences étc. He can sit and ride a computeised car wirich -

will take him to his workplace with- very little mtervennon from-him. Pechaps he dOCs akindol
‘ work in his orgamsanon for which he need not necessaﬂly gotothe workplace, but can sit at home
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and work on a terminal connected to the office. At the bank, in the shops, no money need be
exchanged but only computer print-outs after necessary adjustments. Even hc need not go out for
shopping for it is possible to have computerised ordering from home. He could even hold a
computer confercnce with a businessman in another part of the wqud sitting at home and avoid a
costly and time-consuming travel. :

9.3 THE COMPUTER AND THE INDIVIDUAL'S WORK PATTERN

However, inspite of the above rosy picture of man being benefited from computer technology, as
an individual he is also harmfully affected in may ways. For one thing the computer is a potential
threat to his means of livelihood. This aspect will be dealt with in greater detail later. Another
harmful aspect is that to the average white-collar worker, assuming that he is rehabilitated in a
computerised environment as. let us say, a data entry operator, the basic question will arise whether
he is really relieved of the monotony of his earlier manual work. Is it not only moving from one
form of monotonous work to another? In terms of his position and power to influence also it
cannot be said that he has gained. In fact in many situations he stands todose terribly in terins of
his power. The typical clerk in a manual sysiem has a lot of power with him in view of his
opportunity to harness or help the public at will. He also has consiclerable influence over his

-superiors because of his familiarity and knowledge of rules; precedents and precedures, none of

- which the supervisors are thorough with. i he is rehabilitated as data entry operator he stands Lo
tose terribly in terms of his sway over the public and his superiors.

OF course. the aceess to computers affects the manager's work pattern in a qualitatively better
way. His dependence on others reduces and his accessibility to information increases tremendously.
His drudgery reduces and his power arising from possession of relevant and timely idnformation
inereases. :

9.9. THE COMPUTER AND THE INTELLECTUAL CAPABILITIES OF
THE INDIVIDUAL

Another highly debatable question which is to be touched upon is whether the dependence on computers
for arithmetical operations will affect children in terms of thejr numerical abilities and there by their
1.Q. score. Though no research evidence is available on the subject, it is a fact that many people in the '
West who work at shop-countevs would be completely in difficulty if the computers or cash registers
which they are accustomed to fail even for a few minutes.

tn our country most elderly people have great veneration for the ability to do arithmetic, mentally and
they look down upon children who cannot do such mental arithmetic. The other side of the picture is - -
that many a person who can do quick meantal arithmetic can hardly comprehend any higher form of
mathematics. Therefore. it can be argued that children who shy away from lengthy and time-consuming
calculations may be tempted to take up the challenge of complex-problems if they have the support from
the computer. ' . : o

9.10 THE COMPUTER AND EMPLOYMENT OPPORTUNITIES

"One of the most hotly debaied and ‘sensitive issués #*ising out of computerisation is its impact on
employment. In developing countries, particularly, there is a'widespread fear that the computer will -
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drastically reduce employment potencial or resuit in retrenchment of ciirrently employed peop!e The
trade unions particularly project this aspect of computerisation espcclally in relation to white-coflar
workers such as clerks, accountants etex -Onc the other hand. the supporters of computers angue that the
use of computers, in addition to providing employme.. npporlunmes in designing. manufacturing,
marketing and lraining. will also raise the demand for services it geometric proportions which will
compensate for the fall of employment in routine clerigal operations.  Another example is that of the
printing technology. Another argument brought up in suppont of computerisation is that most of clerical
work is a very low level, repetitive t\pe 0! hum.m brain work and #s a kind ol slavcry mlpt)\t,d on hum.m
-'beun.s oo

'-Ar):.umems apart. what cannot be disputed is that the computer has been specitically designed 10 do
 things which human beings used to do manually ine(liciently. Therctore there is no merit in contending
that the computer will not replace human beings in certain jobs. Jobs do disappea with the advent of
technology. Mechanisation has climinated most skilled coremaking and moukling jobs in gray-iron
foundries. Computers linked with phiototype sefters are feplacing linotxpe machines endongering the
‘continued existence of the entire craft. In the insurance industry the intraduction of’ electronic dati
processing can reduce employment of tabulating machine operaturs and caleultors.

‘The question that follows is. what.weightage should be give to job fedundancy i making decisions -
about computerisation. Should not the added convenicnces and better public services be given high
We|ghtagc” Can some compromises be cvolved by invioving the trade unions also in the devision tuking
process?
David B. Archer redetines the problem as below : _

"Our problem is not that computers, automation or technology will create uncmployment. Our

problem is that the legislation does not exist to adequately look afier short run dislocations. and
government economic and manpower pohc:es arc m'idgquatc to cope with a constantly mm.mn ]

labour force.”

9.11 COMPUTERS AND LIVING STYLES

oo . 4 \ . . ' ) o
Ong of the major changes that can arise is that people need not spend as much time as they xpend now ifs
waiting for information. This will release good number of hours for other purposcs. OF counrse this
additional time can be used for production or a$ leisure depending on social interventions planned.

Much better public service at the railway sta' on, airport. banks, hospials. tourist services ce.. con
release a lot of tensions-and frustrations of the werage member of the socicty in dwulopu.g countrics.’

» People can reduce a lot of their local as weil as lom. distance travel when the potentialitics of Poth
computers and modern communication are combined. Thi§ adds 10 conw.mcm«. as well as siving of
time. Again this time can be used for productive purposes or leisurc. :

A stage may come ‘when people can tradg wuhout having to use notes and coins. T !ns adds 1o satuety and
convenience. -
Shoppmg can be done from home. Tnckets for a show can be booked through computers. Sale of sh:l‘“?

can be done through computers. Books in libraries can be reserved through compiuters. Forthe prol'essn
who is hard pressed for time these facilities are extremely valuable. ’

Computer controlled machine operations, chemical processmg, control of exposure to various energy
beams, rays efc., can provide high accuracy. Hence the society is likely to demand much more aceuracy

for all products.
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Tue prograuvmed éomputér foboicah-do many production operations which are hazardous and which
‘are done by human beings today at great risk. In and around furnaces, in-toxic environment, in dizzy
heights, in strait'and narrow interstices etc., the robot can relievg iuman beings.

There is perhaps no-human activity in which computer cannot have'a place, aiding man in reducing his
drudgery of repetition of giving him information in a form suitable for taking decisions. In fact the
computer can take over decision making in »vérious programmed decision situations.

It can also support hire - _.>n-prugrammed and unstructured situations by helping him to evaluate the
possible consequences of several alternative decision choices. When combined with Operations Research
- techniques the computer serves as a real decision support system. The quality and speed of solving
several complex problems, which are being teday decided on hunches, can be improved to produce
more economy in investments or to generate more'acceptability to society etc. :

Cdmputerised cars, flights etc., are Becoming realities. Such automation can help society to accomplish ,
- imore speedy and safe travel. : : ,

Computers togethier with modemn satellite communication technology has made the world and the counries
shrink. The N.I.C. computer link now functioni_ng in our country has linked all the district headquaters
and has made the districts and Delhi come very close together for various administrative purposes.

The computers have helped research in a phenomenal way resulting in several benefits to society. The
advancements in biomedical area are already available to humanity. Computers also help monitoring of
health status of patients in critical condition-and have savéd many a life.

The list of beneficial impact of computérs on saciety is bound to undergo elo,ngation day by day. Skyis
the limit. Imaginative adaptation by the human being of the computer technology is bound to be moving
forward in teaps and bounds. o . ,

As in the casc of nuclear technology, the computer technology is also equally susceptible to be misused
cither deliberately or unconsciousty, S v .

One of the major impacts of the adoption of.computer technology is that it will displace a substantial
proportion of employed people, especially those employed in white-collar jobs. This will naturally
- affect society's equilibrium in secio-économic spheres. The trade unions and social leaders naturally
-~ wilt organise people against such displacement. Whether computersation will produce equal or greater
cmployment opportunities in other areas like marketing. manufacturing, servicing, {raining etc.. is a
mool question as far as the displaced people are concerned. In a developing country with high
unemplayment, therefore, the extent of resistance from white-collar workers is boundto be naturally
"very high. Further in organisations where the number of supervisory positions is fixed on a ratio basis
“with reference to the number'of employees at lower levels, there is a possibility of loss of promotion
~ .opportunities. “As long as policy level changes in rehabilitation, promotion schemes etc., are notintroduced -
‘to protect and safeguard the interest of those who are displaced, the resistance will continue.

- Itis well recognised that the introduction of computers will reduce or eliminate the drudgery of r,ep‘etitiveli’
- and low intcllectual type of data processing manually. The speed of processing will increase tremendously
and this will !elp quicker public service. However, as far-as the nature of work of the rehabilitated
wvorkers is concerned, say as data entry opperators étc., they will move into another form of drudgery.
Once the initial novelty of the téchmology wears off the fot of these people is perhaps the same or
perhaps worse, since they also lose the power which they used to weild by being in charge of the manual

operations. In fact in many bureaucratic systems, the white-collar worker weilds a lot of power through

his opportunity to harass the public.and iconvenience the superiors. ’

With the introduction of computer techbology the mix of skills required in the society will undergo a
substantial change. This will result in the educational and training seenec undergoing major changes.
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Many new opportumma and innovations in these fields wil also. arise. However inthe educational and -

employment fields which are already in. a-state of urhealthy. competition, moré' competition will be-
brought in. The consquence of this will bethatthere will be more stratlﬁumon of the society in terms of
. the extent of computer literacy.

Among managerial people a further dmsxon will be oreated interms of ﬂ\eextent of computer knowbdge.
and skills. The relatively senior people stand to suffer in this situation, unless they can qulckfy accomplish
rlearning. Already the strains of this phenomenon on senior managers is visible.

initial sages of the adoption of compter technology there are bound 10 be mimkes.and failures

and preveotwe measures have to be developed ard implemented.

The huge potential of the computer technology for handling large volume and complex problems also
throws open equally large opportunities to commit frauds More thmkmg and innovative safety measures
. and devices have to be generated.

The time released by the computer may cormpt the society rather than bemg used for beneﬁqal purposcs .
This neegs careful social interventions.

‘When more reliance is placed on comguters for decision makmg in such strategic areas like defence,
operanon of weaponry'efc., the magnitude of catastmphnes either due to wilful human action orthrough
ignorance also increases. The thmat to society is therefore enhanced.

If people can do everything from home more conveniently using the computer, social mteracmns will
‘ undetgo tremendous changes.. lndmduals may. become less sociable and more.and more self-centred.

The possibility of a moneyless soclety can take away the pleasures of shopping, bargaining etc.

"The threat to privacy of the individual due to storage of enormous amount of data about him in computers
is a real social problem t6 which several countries have started reacting. Many legislations have already
been enacted. ‘However, it is doubtful whether legisiations can really, deal with the problem since the

‘size of the mspectmg and prosecuting agencies has to be somethmg like a parallel police force.

From the foregoing discussions it becomes clear that the computer technology is endowed with tremendous
potennal for benefits to society as well as different types of harmful impact. The question of adoption of

the technology or the extent of 4doption, the extent and nature of curbs to be introduced, the mooitoring

and correction process to contain the harmful effects etc., are all matters of social choice which should
not be left to the technologist alone. Multidisciplinary groups thirough democratic proeedures should
take decisions. The concern which socaety has for ecological and environimental i issues in respect of
energy, mdustnallsntlon, deforestation, mining, etc., shouldbeextended to computeri alsg. ltmay
be that in this process the full potential of computer techndlogy as envisaged by the gists is not -

hamessed But then that is also the safegtmd agamst technologlca! Frankensteins. T

9. 12 COMPUTERS AND INDIA

Computersw\m mu'oduwdmlndumtheeaﬂynxnu. Tbegrowﬂ:ofeomputetmduuymlndumtln '
sixties and seventies was slow: However, upzckedupgnduallyandthefewere20000000mpmeu in
1990 as compared to 500 in 1979.
wawdaysmlndmeommmmddymedwmuﬂnsociayﬁommdiwdwsmmdnmy in-both
mmmdpdbhuecton.lnthemeewmemmufecumng:emruﬂfoupplm like fortunc-
telling t~ ~ocess control.
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In 1971, the ElectrommCommxsslon and the Depmment of Electronics were established to further
computer usage in a‘beneficial manner. A computer policy was evolved wnh the folbmng main features:

____ Recognition of computers for national security and defence.
. Promotion of self-reliance in the computer industry.
____ Taking care that employment opportunities are not attected by comptnm.

Earher, computer policy was protective of Indian manufacturers. Recently, there is a trend 10 operritup |
to imports of peripherals and even entire systems. Technological self-reliance, however continues 10
remain the corner-stone of India's computer policy and the manufacture of sophlsnmed computer
components like lntegrated Circuits is also being taken up indigenously.

Moreover, United Nations Development Programme (U.N.D.P.) helped estabhsh projects in CADICAM
and the Natuon@l Informatics Centre (N.1.C)) which develops compuler applmuons for Government

Departments

9.13‘ COMPUTER INDUSTRY IN INDIA

India can boast of an indigenous oomputer industry manufactunng micro and mini-computers, mostly
with imported components like chips and peripherals.” Some companies are aiso manufacturing systems
in collaboration with foreign companies. In 1989-90; tumover of the hardware sector was 1% of the
manufacturing sector at Rs. 6,500 million, indicating the long-distance yet 1o be covered by the Indian
industry.

The,software industry's. turnover is also mostly composed of exporting low-levet so&wue and isina
nascent but fast developing stage.

Ancillary industries for floppies, stationery, ribbons etc, have also come up.
Semoe industries providing hardware and software support and traning have also sprung up.

Students trained in computels in India are doing well in advanced courses in developed eoumna like
- USA also.

9, 14 COMPUTERS AND THE INDIAN SOCIETY

' Studems ave the most prmleged section of Indian soclety in terms of computer avmlabahty

.Stmmg from schools to colfeges; there is a rapidly growing computer awareness Whnchslmll make the
future casier for today's students having knowledge of computers, which has become a state-of-the arg
machine.

The impact of eomputensatuon on employment pattern in India has been positive though employee
unions have been hesitant in adopting computers.

Lay-offs in oomputensed organisations can be prevented by alternative employment like compnter
operating personnel training for the affected departmeht. Morsover, growth of hardware and soﬁwue

' mdustry in lndtahasmultedm Memploymenlgmeuuon 4 )
Use of computers in generating data-bases and processing facilities for government depamnems like
Ministries of Transport and Health, Sales Tax Collection (eg.in Uttar Pradesh), employment excbange
data (e.g. in Andhra Pradesh), Police Computer Centres el develoPment schem, telepbone ahd
electricity billing etc., has grown.



Both servioe and manufacturing industries are aiso taking to computerisation and public awarcness has
mwnmmwofmmmwmformundwemmmdiqhﬁngmmmm%hp}aym
andfoMgelwﬁm‘muhoqﬂwNaﬁmﬂWewaaﬂwmpmmumaddmgmm
awareness in India. : . ’

However,iﬁimpadofmmputmohhdiawciﬁyhuhmmallaacompuedwdwdopedcmmﬁ&sdne
' .m_highprices,Madequawmmngmdedmﬁmcmnnlfmmnandpommlwommmi?dmmm.
Still,gmwingpublicawmessandtheﬁllingpermaloompuwrpﬁceeinhxdiadnemgrowﬂxinvohmn,
indigenisation and import of peripherals and components at low prices from South-East Asian countries
- augur well for the In.dian computer climate. '

9,15 SUMMARY

This unit discussed the impact of oompum on individuals, organisations and socicty at Jarge. Bo
harmful and beneficial aspects of computerisation were discussed at these levels. - «

.bsdy,cunwwﬁuﬁonandimimpaaspecianywhhmhﬁmwmclndhnconthts examined.
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"UNIT 10  COMPUTER VIRUSES.

Objectives ,
Afier going throygh this unit, you should be able to :
° &cﬁne computer v%rus and i‘ts' cha;acteris_tia,_,
identify different type of perverse software,
+list the possible démags due to the perversg a:i:tivitigs:of viruses,
® describe the important precautioﬁary measures to prevent virus infectibn,

e perform necessary corrective actions in‘case of virus infection and attack on Personal Computer.

-Structure

10.1' Introduction } S S e
102 Why PCs under DOS Environment are susceptible to Virus arrack?
10.3 Whatis Preverse Software? Do |
10.4 - Characteristics of Computer Viruses

10.4.1.  Virus : An Introduction

10.4.2. * Areas of Infection

10.4.3.  Symptoms of Virus Infection

104.4.  How does Virus Spread”

10.4.5. The Virus Attack e

10.4.6.  Names and Features of some of the Popular Viruses -
10.5. Protection and Treatment -

10.5.1.  Preventive Measures

10.5.2.  Virus Detection

10.5.3.  Virus Removal

10.5.4.  Recovery of Damaged Files
10.6. Summary ,
10.7. ,Self-assessment Exercises
10.8, j Further‘Readings” )

10.1. INTRODUCTION

M. Vijay Singh, P.A. to Mr. R. Modi was working with his word processor. Suddenly, a ball apeared ¢
his screen and started bouncing from side to side. Mr. Vijay called up the computes manufacturer. wh
informed him that he had a virus on His machine. Mr. Vijay retorted, “Oh, God! I am so sogry, yesterd:
I had a bad cold. Will my computer be showing the same symptoms after some time? Can you recti

this.problem or will I have to consult a physicial?* '

Such incidents are becosing quite ﬁ'equent these days. Many of the coniputets users who are not aw:
of Computer Virus are reporting loss of data, programs and several other perverse activities. Are

these problems resulting due to Computer Virus? No, the loss of data and programs on computer can-
‘occur due to one or more of the following reasons : ‘ ‘ '
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__ accidental or physlcal damages to hardware msultmg 1 corruption of programs or data ;
__ negligence by employees ;
__ data entry errors ; eic.
But Compuster virus is 8 major cause of data corruption,

" Computer virus is a perverse software which causes a malicious activity. Computer virusis a n.lanvely,
new phemmenon which has resulted mainly due to advancement in technology and accessibility of

- operating systems such as DOS. Previously, the operating system used to be secretive and hidden from
the user. A user was supposed to submit his pack of PUNCHED CARDS containinig a program which
in turn was processed by the hardware (and propnety‘operatmg system). But with the advent of interactive )

computers and general ptirpose operatipg systems people started woiking on machlm with the idea
*How to fall a computer” and hence came the concept of Computer Virus.

The terms fike "Virus', "Vaccine', ‘Stoned', ‘C Brair.', ‘Happy Brithday Joshi', 'ng-Pong' are beoommg
increasingly popilar. AH these terms relate to the same problem, i.e.Computer Virus. ‘In this unit, we
will discuss sbout the features and charactertics of Computer virus, some of the existing virus, thenr
areas of infection, treatment and preventive measures. We will be restricting ourselves to the viruses
that are most common on PCs in DOS environment. '

10.2. WHY PCs UNDER DOS ENVIRONMENT ARE SUSCEPT lBLE TO
VIRUS ATTACK"

The popularity of IBM Compatible PCs and its clones have grown tremendously in the last decade. As
per one estimate, the number of these PC's, PC-XT's and PC-AT' is likely t6 be more than a miljon by

- 1993. There are certain inherent limitations of the carrently used iBM compat bles which most often are
" being used in MS-DOS environment as stand -alone PCs. Thesc limitations have mace PCe vulnerable
to security problems. These limitations are :

i) MS-DOS/PC-DOS operating system consists of three files, two out of which are hidden and the third

one is named COMMAND.COM (Tzy to visualise it in the root directory of your ['OS floppy or har 1
disk of your PC-XT or PC-AT). Ail these files wre normally kept in root directory o€ ard disk or floppy
cisk. Although the hidden files are not accessible 1 stormal users, yet there exist special comiuands by

which these files can be modlﬁcd On the rther nand, UNIX operating systetn, cominonly used on PC-- '
386/Super-mini/Mini computers, is installed in = distributed manuer in different direc.ories, sub-directorizs
and files. The Operating System files ar not accessible to users and are stored in binary/machine language
form, incorporating certain corrective routmu Thus, UNIX is l2ss.prone to modifications.

ii) Inaddition, DOS does not have m-oualt un&uty/password scheme. Thus, either the user will have to
devise his own programs/routines 10 restrict thorisad access or will have to use hardware locks and
~ sometimes even physical locks. On tie ouer nand, UNIX opérating system offers .. secured two Jayer
password scheme. One layer is for user-group, and apother for system administrators (superusers).
Thus, each userican have own password. The superuser can add new users or restict/;emove users as per
the requirements and is generally a trusted person.

r
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16.3 WHAT IS PERVERSE SOFTWARE?

A simple difinition of perverse software is : |
\ "A software whiclrcauses a perverse activity." But, what is a perverse activity for computer?

The answer to this question lies in the basics of the computter. A personal computer has I/O devices,
CPU and Memory and ‘it executes application program/software’ which in turn do data manipulation.
“Therefore, 2 computer essentially maintains, in its storage, the data and the program or software. A
program causing hindrances of other program execution in such a way that result in the modification or
ieven complete destruction of data without the user's intentions or uapredictable behaviour in display,
print ejc. or even sabotaging the operational system are some of the examples of perverse activities for
computers. The computer system on which a perverse software is operational said to be an infected
system. ‘

But, how does a software cause a perverse activity? The answer to this question is given in'this unit in
the next few sections, since it requires some more details about computer virus. But we can dwel! fora
moment on the reasons for this perverse activity. There are several reasons for it such as : for gaining
.publicity some individuals have made these type'ofsoftware ;-orare developed by individuals as practial
jokes; or as personal vendetta against a company or another persom; or may be it is an in-born natural -
desire to tease other persons; or an act of a maniac, etc. All these perverse software are aimed towards
producing a variety of disastrous effects while normally a user wants to do something constructive with
the help of the computcr system to increase his productivity and efficiency. «

There may be different types of perverse software alt of which generate a different type of perverse
activity. Yet all these activities have one thing in common, that is, they generate uncertainty for compter
users. The normal MS-DOS operations were designed with bona-fied normal users in mind and were
not geared up to detect such perverse software. ‘Also, standard security checks normally do not detect
the anomaly caused by these perverse software in a computer system. Thus, an infected computer.
system may continue to work, causing the infection to spread. -

The perverse software can be classified in the following types :

a) Bombs : Bomb is piece of bad code deliberately planted by an insider or supplicr of a Program. A
bomb gets triggered by an event which is logical or time based. The bombs explode when the conditions
of explosion get fulfilled causing the damage immediateiy. However, these programs cannot infect
other programs. Since these programs do not propagate by iafecting other programs, chances of a
wide-spread epidemic are relatively slim.
Bombs are generally of the following two types -
i) Time Bomb: This name has been borrowed from its physical counterpart because of machanism
of activation. A physical time bomb explodes at the time it is set for (unless somebody forces it 10
explode carly), so is the computer time homb which causes tlie perverse activity, such as, disruption of
computer system, modifications or destructions of stored information etc, on a particular date and time
for which it has been developed. It is initiated by the computer clock.
ii) Logic Bomb: These p software may.be similar in perverse activity to time bombs. Logic
bombs are activated by certain combination of events. For example, a code like : "If MYFILE is deleted
“then destroy the memory contents by writing zeros.” This code segment, on execution, may cause
destruction of the contents of the memory on deleting a file named MYFILE. '

These bombs can be set to go ofF at a future time or event.
b) Trojan Horse : This name has been borrowed from the pages, of history because Trojaus are
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considered to be programs that conceal agents of ruin/malicious activity like the wooden horse of Troy.

Typically, a Trojan Horse is an illicit coding contaied in a {legitimate program, and causes an illegitimate
- action. The concept of Trojan is similat to bombs but it does not necessarily get activated by a computer

clock or particular circumstances. A Trogan may change or steal the password or may modify records.

in protected files or may allow illicit users to use the systems. Trojan Horses hide in a host and

generally do not damage the host program. - Trojans cannot copy themselves to other sofiware in the

same or oter systems. The Trojans may get activated only if the illicit progrm is called explicitly. Itcan
- be transferred to other system only if the Trojan program is copied by an unsuspecting user.

Christmas card is well known example of Trojan., It was detected on interal E-Mail of IBM system.
On typing the word ‘Christmas', it will draw the Christmas tree as expected, but in addition. it will send
copies of similar output to all other users connected to the network. Because of this message on other
terminals, other users cannot save their half finished work.

c) Worms.; The difference between the Worms and TrOJan is that a worm can relocate itseif' and docs
not require a hest program. Thus, a Worm program copies itself to another machine on the network.
-The worms are stand-alone programs, and therefore can be detected easily in comparison to Trojans
-and computer viruses. : »

Worms can help to-sabotage systems yet they can also be used to perfoml some useful tasks. For
example, worms can be used in the installation of anetwork. A worm can be inserted in a network and
we can check for its presence at each node. A node which does not indicate the presence of the worm
for quite some time, can be assumed as not connected to the network.

" Examples of worms are Existential Worm, Alarm Clock worm etc. The Alarm Clock wonn places
wake-up calles on a list of users. It passes through the network to an outgoing terminal while the sole
purpose of existential worm is to remain alive. Exuslennal worm does not cause damagg to she sysiem,

. but only copies itself to several places in a computer network.

'd) Viruses: The computef virus is a chronological successor of worm programs. 't he computer virus
was termed by Davis and Gantenbein (1987} as : "A Trojan horse program with the capablhty of auto-
relocation (same as in worms) and it can attack other programs.” Thus, a computer virus can cause a
malicious activity as bombs o Troja.is ... in addition can do something more. A computer virus is the
* most dangerous perverse software which can reproduce itself within a computer system. Due to its
replicating nature it can attach itself to a regularly used program and make you fee! that the host file is

benign although it intends to do much more. Computer viruses are highly contagious in nature and may
cause considerable damage through an information disorder/destruction. Computer virus can get the
. befter of the operating system which you work on, thereby taking control of the system which may
A*somenm&s lead to the destruction of all the data and programs on your hard disk.

Generally, a computer virus acts like a parasite. 1t draws on the resources of the computer to monitor its
activities, but otherwise does not lmmednatly change the functioning of the boot system. This is done
- 10 evade early detection. If the virus has destructive effects, the reaction must be delayed somehow.
" because if it lmmedlalcly destroys the host software, it will never be able to reproduce and spread.

Pervercs P“’"‘:’; : Requires a : Can Replicate

ery ] -

Softwarc Typed Host and Relocate -
3omb YES/NO - NO- >
Trojan YES NO -
Worm : NO . YES
Virus - - YES YES

Figure 16.1-: Comparison of various kinds of Perverse Software
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10.4. CHARACTERISTICS OF COMPUTER VIRUSES

We have already discussed about the different types of perverse software such as time bor .,
~ Trojan horse, Worms and virus. In this section, let us first explore, why the first computer v1- -
was developed, and then we will discuss more about computer virus, its areas of infection i1
‘reasons of the virus spreading in computer systems. ' ~ .

The first computer virus was designed andtested by Fred Coken in 1983; on 3rd November. “1'his
- virus was conceived as an experiment to be presented at a weekly seminar on system security. (.
10th November 1983. this virus.was first demonstrated. on VAX 1171750 sysiem, The virv
resulted in the crash (failure of the computer system in terms of processing, do not confuse it wit;
_physical breakdown) of computer in.less than 30 minutes. Cohen was so successful that the
perinission of continuing his experiments was withdrawn since it was perceived to be a major
threat to Computer Secturity. Further tests were banned on the computer virus when it was reported
that 2 user may be granted all system rights by g Computer Virus. The concept of the computer
virus was first made public in 1984 at National Computer Secutiry Conterence where Cohen'
published his results. Thus. a major security threat to the computer systems started. The gravity
of the threat can be measured from the fact that an "Internet” virus jammed over 6000 military
computers across America for almost two days raising a big question mark about the computer
security of even the Pentagon computer. ' _ -

- 10.4.1. Virus : An Introduction

Computer virus is a software code that can infect otehr computer programs by altcring them to
include a copy of itself. It is not a boilogical virus. Though non-living and agtificially created, the
~computer virus still has certain analogies to its boilogical counterparts. These are : '

® Theboilogical virus has specific coded strains while each computer virus has specific signatures.
e Both invade and replicate only in host. The biological virus replicates in human or living
* organisms, the computer virus replicated in computer pregrams, thus expanding its .
inlfuence progressively. -

® The patient or host infected by either virus show a set of Syn}pio:txs or eflect. Thus, after
detecting the symptoms vaccine for the diagnosed virus can be prepared.

The main characteristics of computer virus are :

i) Marking replicas : A virus can copy itself into another place, file or another disk. Typically,

- if a disk carrying a virus is put into a computer, the virus can get loaded into the machine
through Random Access Memory (RAM) and copies itself onto every other disk that is usect
thereafter. The virus can also propagate a copy of itself through the telephone lines or via
network connections. Sometimes a mutated version of the virus may be copied hich may be
difficult to recognise. : ,

ii) Autonomous in nature : A virus may run without being explicitly cdlled by the user of the
. computer. This is possible because the virus may change the stariing up procedure on computer
such that the code of the virus is executed prior to exccution of the code of operating system.
Thus, it has a degree of autonomy. ' _
iif) Malicious activity : A virus can cause lot of damage to the computer system in terms of
- software and data, o ‘ T ‘ oo
it may cause loss of data ; R » ’ ‘
it may overwrite some of the important files with unrecognised characters;
A it may modify programs or software making them unusable;
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it may scramble your database-or Word Processc. file pesulting in incosrect information;
- it may-not allow the syitem to stert at all; ' ' ’
some special effects on screen like falling of characters or bouncing balls may be produced.
it may display messages graphics on the screen such as Happy Birthday, Give me a Cookie,
} "~ you: PC is stoned etc. . ' ’ '

It is usually believed that viruses cannot damage the hardware. However, there could be situations
when it can damage the moving parts. If a virus can produce a sequence of sector Read/Write
instriiction which can be thrast on one's terminal causing a hard disk motor and 1C working fer
very long duration with a lot of head movement. Similarly, in the case of monitor it may result tn
rapid changes in frequency oscillations or by creating a high intesity beam (if proper. protective
hardware had not been used), the beam may destroy the phosphorous coating on the screen.
Atthough no such incidents have been reported, yet one thing is for certain, that is, because of
over-working of the hard disk or low level formatting or very high speed rotation for a very long,
time may reduce the overall life of these hardware components. '

iv) Avoid detection : A virus may take steps to.avoud d_e_tect'ion.v An active virus is difficult to
recogriise as it can hide itself from the scanning program through showing a mutated version of
itself. ' ) . .

10.4.2 Areas of Infection
Figure 162 briefly links the process of starting up with the virus attack.

—

Power ‘ .
®K Vn_r.us can not be
T : activated.
Read Only Memory
A (ROM) is
; Accessed
—————————— — e — o ardy w——
7/
Executive Boot Record if DOS The viru$ which has
Aol i ot ot
: ; tition table will
Record containing Partition ::?o::z ::“Z:t 'in n:;‘“;
le of the Hard Disk » ) '
' table o ard Dis memory
. e —
Executive the two hidden File viruses.which, have
files of " infected DOS hiddén files’
DOS. - . . < will be active.
l e e o e o e e e i e e e e e e o
Executive CONFIG.SYS if o ‘
' present . Viruses hidden in these
. Executive COMMAND.COM ’ files will become active.
' Exeeutive;AUTOEXBC.BAT Execution of any infected.
| ifpresent L . COM, .EXE or other file
T " will make the respective
Display prdnlpt indicating _ N '
et now is R virus active in the Memory
to accept any DOS command. Figure 16.2
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Computer virus normaily inféc; the following areas :

i)'

ii)

The hard disk partition table : The partition table of the hard disk consists of information
regarding the numbers and type of partitiom This occupies the absolute sector on the hard
disk and is normally not accessible to an ordinary user. This area is modified by the viruses
by including its own code in the partition table information, thus on switching on the system,
the virus becomes active. Some of the partition table viruses are : Happy birthday, Joshi,
Stoned etc. : . ' , : ' :

Boot record of hard disk or floppies : The boot record contains a program ‘Which is essential

for starting up of computer system as it helps in locating DOS files on the disk. FAT (File
Ailocation Table) contains the information of what areas on the disk are allocated to which

_ file. Virus changes the boot record by including itself, or a pointer to its ¢ode in the disk.

This, results in execution of viris code prior to the Disk Operating System files. It may
reserve some space in FAT for itself, this space can be marked as bed sector. Partition table
and Boot Sector viruses are. the most dangerous viruses because : (i) it is difficult to visualjse
them as the partition table and boot sectors are sensitive aras and normal users are not

allowed to handle these areas and (ii) they get activated very early in the starting up procedure,

thus, they can take controt of the system. These viruses.may go unnoticed till the tim= they
strike and by that time irreversible harm to data is already done. -

(iii) Operatloiul files: Viruses can destory data files yet normaily donot infect data files which

are non-executable. Thus, a virus can overwrite wrong data on a data file but normally does
not copy af attach its code to the data files. User created Word Processor data file, database
file; ASCII files, source Program Code files of BASIC, PASCAL. are normally not infected
by virus. The files which have following extensions often get infected by viruses :

.COM
EXE
OVR
OVL .
SYS -

".BIN
oor any other files which can de loaded into memory and executed.

10.4.3. Symptoms of Virus Infection
Some of the following symptoms may be observed on the computer if the system is infected by

" virus :
e  Program execution taking longer time
®  Any abnormal screen display
e  Any abnormal message -
e  Drive light becomes on unexpectedly .
e  Decrease in the size of memory checked from CHKDSK or any other memory mapping
Increase in the size of an executable file
Excessive increase in disk accesses
Delayed disk opgrations -
Unknown volume jabel of the disk . -
_ Destruction of data without any reason
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10.4.4. How Does Virus Spread?

A-virus may get into a stand-alone PC systém through an infected floppy used on the system. This
infeoted floppy may contain commercial package or game package that has been tampered with
or may contain virus in its boot sector. Ina networked PC, in addition fo above, the virus can enter
through programs from Bulletin Boards that have been either tampered with or specially designed
viruses that are disguised as useful programs. :

A user. may unknowingly acquire and infected disk, with the system files infected with virus.
-When a disk of this nature is used to start up the computer, the virus gets ictivated in the system
RAM (Random Access Memory) and reproduces itself to other executable files. Sometimes
viruses are intentionally put for some malicious purpases such as spoiling the prestige of a company,
or for damaging others data. : _

10.4.S. The Virus Attack

A Virus can attack a computer in four stages. [nthe first and sccond stage, the illicit code.may get
attached or copied to commonly used system files such as COMMAND.COM or Executable files
such as FORMAT.EXE, DISKCOPY.EXE etc. Then a part of the virus code may replace the boot
sector partition record by appending itself to these records. This causes the execution of the virus
* vode prior to operating system (DOS). n an executable file, it changes the normal flow of execution
‘such that the appended virus program is generally executed first and then the required file is

executed. ,

in the third stage of its execution. thevirus code checks one or more of t_hé conditions such as :
_ Specific date, time or day o

_ Specific job's execution or a combination of keyboards

_ After copying it 'N' times in the systcm
_ Computer restarting _ _

~ This delay gives virus ample'time for replication before it is noticed.

In the fou'nh and final stage when one or more of the above conditions are fulfilled, it strikes
causing the intended damage. Figure 16.3 summarises the virus attack..

Initial | B " Trigger
Infection : Stage

- Replication

Figure 163 : Stages of Viral Infection .
(Source : Javeri Harsh and Nanda Suchit : ‘War on Virus (Second Edition);
T 1991 ;; The Computer Bookshop. Page 4) '
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10 4.6 Names and Features of some of the Popalar Viruses

Some of the common viruses which have been detected are  given in the followmg fist. People
note that the fist is not (and can never be) comprehensive or complete but we have tried to give
you some of the pbpular and typical viruses.

i)  Pakistani Brain or C-Brain Virus: It mfects the boot sector of disks and writes "C Bram )
as the label of the disk. This virus gets actme an drart up and starts destroying files/data
on the disk. .

if) In late 1988, a virus devised by a student Robert Morris J,ammed more than 6,000 mnlltary
computers across America for two days. This virus was known as 'lnternet virus.

iii) Friday the 13th virus is a time bomb virus. This virus gets attached to .EXLE or .COM fi ics
: On any Friday which falls on the 13th of the month it removes the infected file from the disk
The affected computers can be slowed down The virus, was wndely dlstrlbuted prior 1o it:

_ detection. -

iv) Isracli Virus ’l’hns virus was first reporte:! by an Israeli daily newspaper in January 198
and hence the name. The virus starts destroying the files on May 13. It slows down the
response of computeran the thirteenth of every month it was detected due to the womng cod:
of the virus itself. Durm;, y infection phase, it was mfectmb the already infecied ¢xecutabk
files thus; increasing the size of the original file to a great extent which caused ‘ts de-cerion

v) Lehigh Virus : It was first detected in November 1987. It gets attached to COMMAND.C ()M |
- fileand destroys the file after four rephcauons v

vi) Bouncing Ball : A benign virus, pnesumal‘l) intended to do nothmg morc lh a1t amuseinent.
While working on the computer you will find 3 bouncing ball appearing on tic . recin. It
may not damage any file.

vii) Happy Birthday Joshi : This infects the partition table or boot sector and py'nts - prompt
' "HAPPY BIRTHDAY" on the screen when it strikes. This may cause lot of d“mag-:lu data
files. Sometlmes it may not allow even stamng up of the computer. -

' vm) Stoned : This is also a partition tablc or boot sector virus and on s(rll\nu, it- produces a
message "Your PC is stoned”. This also causes damaee to data files, and may not alfow the
- system to be started sometiimes. :

ix) Dir-2 Virus : These days it is very much in the cpread at Bangalore. Itis a boot sector vivus
" and is difficuit to recognise.

x). -Raindrop Cascade or Gravity Virus : This virus normatly resides.in .CON files. o
- infected file is run and certain system conditions arc satisfied (logic bowmb virus) then it -
- effect will be mamfested in the showering of charactcrs/md letters on the screen.

4

10.5 PROTECTION AND TREATMENT

In the preceding sections, we have discussed the various characteristics of eomputer virus. B)
now, we are fully awiof its dangers and harms. Therefore, we must do something to prevent
virus infections from otcurring. In this section wewill describe the prevcmlve methods for virus
attack and to rectify a system if virus has been detected. We can perceive four major activitics in
this respect.

i)- Preventive measures

ii) Detection of a virus

i) Removal of a virus

iv) Recovery of the damaged data files
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10.5.1 Preventive Measurcs

"Pgevention is better than cure.” We must observe the following precautions while working with
computers : , 4 ~

i) Never use an illegitimate or pirated copies of software. Don't accept free software from ’
unknown persons. Buy software only from legitimate source. Accept the software which is
either shrink wrapped or securely contained or sealed: Make a back-up copy of purchased
acquired software, store it at different location, and check even these software for viruson a
starid-alone PC. While ckecking the software/program, take the note of the programs
-execution.. Check that it is consistent with the objective of the software. If you have more
than orie PC's then, preferably keep one as & stand-alone PC for checking the software. -You
can name it as virus detection machine.

ii) Use of reliable memory resident programs or ha_rdwaré virus protection-card which do\not -
. allow virus to enter the system is strongly recomrhended. )

iii) -All the disks should be write protected.. This write protection should be removed only if
something is to be written on the disk.

iv) Provide physical security for your computers i.e. Locked rooms, locks on the computers etc.
Log-out while leaving terminal/system. This will help in avoiding unwarraned people to
come with their floppies which may infect your system.

v) Do not use external floppy disks. If you are ensure of a floppy disk or a specific program,
run it in an isolated environment where-it will not be able tc do any damage.

vi) Donot sWap floppies across machines.
vii) Start amachine with an uninfected, write protécted disk operating system.
~ viii) Check floppies and hard disk periodically and remove infected 'prog:ams iimmediately.

ix) Establish a sound Back-up policy. Make sure that you have at least three sets of back-up
disks which you can rotate through a regular cycle of use.

x) -Prevent access to unauthorised users.

xi) Make all the programmers/users aware of the security prbcedur’es and carry out sﬁrprisel
regular checks. :

xii) Maintain registers for having a strict control on software, data and program acquiisition.

10.5.2. Virus Detection

The various symptoms of virus attack has already been discussed in sub-section 16.4.3. if you
- follow the strategies discussed in 16.5.1 probably your computer will never be infected. Yetitis -
" better to check the computer at least.once in a week to avoid sudden data loss. Some of the
common scanning programs available in the market can be used for checking. The best way to
check is by inspecting the size of COMMAND.COM, using programs that show the pastition
table ~ hard disk and boot record and the programs that map mesiiory usage. Most of the ti
by only visualising the boot sector or partition table you can predict the presence or absence‘of
partition table and boot sector virus. Since it leaves some readable marks such as HAPPY
BIRTHDAY, JOSHI or YOUR PC IS.SFONED or signatures of specific virus on to your system.
Various virus detecting software are-now available in the market for checking the kind of virus
infestation. :
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10.5.3; Virus Removal

Once a virus has been detected, it is necessary to remove it before it causes further damaze. Ther=
are a number of software availabic in the market. We will not be giving detajls about these
products. Let us give you certain general methods which may be required by ydu if you do not
have a-proper vaccine program. ‘

a)

2

c)

d)

Writing another useful (as opposed to perverse) virus program that finds the signature of
harmfui viruses and overwrites these sectors. For examyle this yirus may replace anything

_in the boot record by an original Soot record.

Using anti-virus soﬁware available in market. Some of these anti-virus software can be
made memory resident and oan be put in "AUTOEXEC.BAT? or "CONFIG.SYS" ~uch that

- they become functional soon after the computer is started. These memory resident programs

try to detect the presence of offending code. In case the presence of offending code is
detected the computer.is halted and a warning message is flashed on the screen. Afterwards
the same software may be used to eliminate the detected virus from the computer. Also.
certain watch dog or scan programs are available in the market. These programs regularly
scan RAM ‘and hard-disk for the presence of viruses. You must be cautious of bogus anti-
viral programs that are actually viruses in disguise.

The anti-viral software still lags behind virus development. Therefore, these software may
not succeed. These days certain anti-virus hardware cards are also avq‘ilabl'e in the market.

Start the infected system from "A’ drive by an uninfected floppy. Attempt to over-write the
Boot sector of the hard disk or recreate partition table using special programs. This procedure
is successful in some cases. Although the virus code may still physically exist on the disk
but it cannot be run since the loading program has been deleted. '

Another more rigorous procedure is to search the entire disk, sector by sector, untit the virus
program segment is located. Then erace the infected program segment. One cf the comman
techniques which is less taxing than above is to search only those sectors marked as badl by
FAT (File Allocation Table) and then remove these bad sectors.

'Executable Files Ipfection can bt removed but they do not guarantee restoration of normal’
executable files. Thus the best thing to do with an infected file is to delete that file and load
the new program. :

The ultimate method of removing any virus is Lew Level Formatting but it wipes out all
‘the software and data of your system. Start the system from A drive using an uninfcered
floppy. Take the Back-up of all the files and data from hard-disk to floppy disks. - Now
perform low-level formatting with the help of standard software or debug command. (Fw
debug command, kindly refer to your system manual or service eagineer) And then, reload
the data only after testing it thoroughly for virus on an isolated PC. The low-level formatting
should preferably be done in the presence of a system engineer. :

10.5.4. Recovery of D&magéd Files
The damaged files can be of two types :

The executable file wisich is infected by the virus may not be recovered even after removal ot

virus code. There fore, the ideal thing to do is to keep a back-up of all the software, and'sfore

it at different locations. When an executable program is damaged by an infection of virus,
delete this file and then restore the files from the back-up. o

A data file whose data is corrupted completely cannot be recovered.
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@ Although the data base files may not be corrupted completely, yet they are difficult to recover
as scrambling of data may. have taken place '

e A long word processor file: if not corrupted fully can be pamally recovered using ‘some
advanced software.

10.6. SUMMARY

© In this unit we have discussed a major problem faced by micro-computer users today, i.c.. the

nroblem of Computer Virus. We have also discussed about the different types of perverse software

“such as time bombs, logic bombs, Trojan horseg, worms and viruses. In addition we have discussed
about virus infection. Here we would like to recapitulate that basically viruses infect files or -

. certain areas of the disk, or ‘ever-both of them. 1f a'virus wants to spread via executable programs

" (EXE or COM files), it must attach some extra code onto that program. The viral code may be

* added to the file or it may replace some existing code. For such a virus to become active, the

"~ infected program necessarily has to be executed. For viruses which infect the critical areas of the

" disk, the computer has to be booted from th infected disk. Thus, only if you run an infected file or
boot from an infected disk, can viruses get intoghe system. .

~ The intention in-tife unit is to make you aware about dangers of computer virus so that you can
chalk out you priorities to fight against its menace. Thls problem can be prevented/tackled by
proper safety measures.

The number of computer viruses is growing tremendously. Although in some countries there is
law prohibiting making of harmful viruses, still there is no legal action against a benign virus
developer. The legal issues involved are quite complicated and very new to this cauntry.

_- Currently lot of hardware/software solutions are being proposed for the Computer Viruses, yet

. their effectiveness has not been tested or reported. The number. "of viruses and vactines are

increasing day by day. If you are interested to know more about latest viruses and vaccines-then
kmdly consulf latest security journals.

 10.7 SELF - ASSESSMENT-QUESTIONS

b ,lefererlxate among Tro_|ans, Worms and Viruses. Give one example for each.

2) "Computer virusis a major threat to computer security.” Justify the statement.

3) . Assuming that you are managmg the computer center which have stand-alone PC's what
rules you will frame for users.

4) Why should there be law against bemgn computer virus maker? What harm can it cause to
your computer?

- 10, 8 FURTHER READINGS .
Simons, Geoff 1989. Viruses. Bugs and Star Wars The Hazards of Unsafe Computing, NCC
‘Blackwell, Oxford, England

Unders:andmg Computers-Compufer Secumy by the edutors of Time Life books, Tnme Life Books,
Alexandria, Vlrglma.

Javeri, H, and Nanda S., War On V‘xrus The Computcr Bookshop, Second Edmon

| Suggested .loumals Compters & Security (U.XK.), Computer Todax (lndnan), Data Quest (Ind mn)
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UNIT 11 LEGAL DIMENSIONS OF COMPUTERISATION

Oh]ecﬁves
“he objectives of this unit are :

to bring to focus the types of computer-law interfaces :
# to explain how a computer purchaselsaie is a contract,
®  to present a brief discussion on how a user tan legally protect Ius programs and data

e to discuss situations where |Iabl|lty arises with regard {0 computers even though there is no
) contract,
& to bring out the nght to pnvacy and confidem:allt) for individdals.

Structure

11.1. Computers and law
11.2. Purchase or Sale of Computers

11.3. Legal Aspects of Use-of Computers

- 11.4. Tortious Liabilities in Use ofComputers

- 11.5. Privacy and Confi dential Informatnon .
11.6. Summary '
11.7. Further Readings

- 11.1. COMPUTERS AND LAW

The occasions when z computer user can benefit by knowledge of law applu.able to the field of - a
Computer and us applicatins abound. To mention a few : ' : .

When you are buying or se!hng a computer, both hardware as well as soﬂware and also pe
rtpheral systems .

__ When you are using a Computer

__ When you are trying to change over from manual 1o a computerised sy\tu'n or when you are
trying to upgrade your existing computer system S :

- When you incur loss or d¥¥nage as a result of the use of computeér by"others
__ When you cause harm to others by your using computer
__‘When you want to do programs and patent them or secure copynght

__-When you want to keep some parts of your technoiogy of hardware or some aSpects of your
" software confidentia .

_ When systems connected to oroperated through computers go fau!t‘y and you suffer asaresult
of such faults . B

__ When your privacy 17 affected by storage of information relatmg to vou in computer

__ When malpractices are committed in. computer and you suffer damages as a result of such
malpractnees

_.When you engage the semoes of a consultant or firm to provnde you: mfonnat:on services |
When your health is affectcd by the use of computer. "
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Each country attempts to deal with computer related legal matrters within the framework of the
existing laws by reinterpreting the legal provisions. In a few cases some countries found -it
necessary to amend, add or modify existing laws svitably to deal with special situations arising
from computer related matters. These aspects will be dlscussed in subsequent units.

Activity A
If you or the organisation in Which you work has purchased a componter recall and write down

how you drew up a specification. Any time after purchase, did you feel that you didbnot have a
fair deal in respect of some aspects of hardware or software?

Activity B
Write down from your experience or from your lmagmatnon the dlfferent ways in which'a computer
in an organlstlon can be misused.

112 PURCHASE OR SALE OF COMPUTERS

lntroductlon

Computer technology being relatively new to developing countries like lndla, the consumer is
rarely aware of even the fundamentals of computers. Also consumerism is still very weak in
developing countries. As a result the sellers dump their products on the consumer. The customer
. often buys computer as children buy toys. Most consumers buy without kowing what they actually
want to do with the cornputer or wiether the computer with they are buying will really suit their
specific requirements. The situation is true bnoth of individuals and organisations. In many
" cases the computers remain merely as show pnem after purchase and are often used for playing

games.
Purchase/Sale-- A Contract -

Every purchase of any movable amcle is a contract covered by the provisions of a branch ot
contract law known as sale of goods In'our country sale of goods is govemed by the provisons:
of the Salz of Goods Act 1897, '
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Off - the - shelf purchase

Sale or purchase of goods can be Lroadly of two types, one in whick a specific praduct with
specified features is offered by a seller. Here the seller fully discloscs all the features of the
merchandise to the buyer through literature in the form of pamphlets, manuals etc. The buyer may
buy'with or without inspection relying upon the specifications disclosed. Here the buyer buys'a
product with full knowledge of what it can accomplish, provided the equipment sworks according
to the features offered. In such a deal the buyer cannot complain later that the equipment he
- purchased did not fulfil his requirements. The purchase is similar to any other purchase of consumer
articles which ar purchased from shops, say for example a branded packet of cornflakes. The
buyer has a cause for action only if the flakes are found to be no« cornflakes or that it is spoiled ete.
The customer cannot say that the children did not like the taste of cornflakes and that therefore the
purchase price should be refunded. i

~ Similarly when a sustomer buys a computer of a branded variety of say, a P.C. by brard name, all
that he can demand later is that it should have capabilities and features described in the pamphelts
or manuals. If due to the volume of data to be handled or the high speed required for his specific
purposes, he finds the P.C. unsuited to fulfil his requifements he cannot raise a claim against the
sellter. - :

Purchase based on Buyer's Specifications

- Let us now take second kind of purckase inwhich the buyer specifies his actual requirements and
relies upon the sclier to give him an equipment that will meet his actual requirments. In such cases
the buyer can, if the equipment fails to suit his. purpose proceed against the se!ler and claim a
replacement or damages. Suppose a buyer cxplaisied to a seller that he wanted a grinder to grind
wet cereals and reiied upon the seller to choose an equipment and later found that the grinder
which he was sold will only grind dry, then he can corapel the seller to give him a replacement that
will grind wet or if this is not possible claim damages or refund. -

Letus now take an example of this latter situation on to the computer field. Suppose a professional
stock broker specified thet he wanted 2 computer which can store-and process transactions of a
large number of his clients say fifty thousand customners a day and also that it will be necessary to
process the transaciions of all the customers as one batch and the selier sold him a P.C. with one
floppy drive only and main memory of 128 K.B. We can imagine what will happen later. Since
the buyer had specified, his requirements clearly and also had depended upon.the seller tc- sell him
a suitable computer, he has a cause for action against the seller. On the other hand. if he had

iistzned 10 a sales talk or seen an illustrative demonstration and then chos.:n the P.C. in question on
his own judgment, he cannot raise any claim later against the seller. '

The above principle of buyiny is so fundamental to all types of buying of movable properties and
therefore it would benefit both buyers and sellers equally to be a'vare oi and adhere (o it. The
principle binds individuals as well as erganisations. If the buyer is clear of what he wants and he
buys on a specification based on his needs and the seller selfs an equipment supposedly to meet the
buyer’s needs, then the buyer is on strong grou::ds. It would thefore be in the intere: . of the buyer
of 2 computer to spend some time on why and for what specific requirements he wants a computer.
The situation is all the mére applicable to organisatins since organisations usually make larger
investments. Ofcourse in the current scene of litile or no wwarzaess of the teckinological aspects
of hardwai e and software, it might be necessary for the buye, to seek help from.a consultant. With
orwithout the help of a consultant a reasonably good systems analysis has to be done before
investment. Alsy the hardware and software requirements have to be transiated into specifications
for purchase. When both these steps do not take place the buyer will have to be sai.sfied with shelf
products. . ’ ,
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A word of’ cauuon regarding specrfymg the speed of the hardware Many users mistake the speed
of computer which they see in some demonstrations as the speed at which they will get resuits.
When volume of data is large as.in most Dbase applciations in real tife, time involved in processing

is greater. It would not be practicable to include in specifications that the hardware should be
capable of completing the processmg of a certain large number of transactions say, of accounting
shall be computed within a given time, because time required to process is dependent on the kind
of sofware used also. Further, when an individual or orgamsatlon has its own computer system if’ -

. may be more. economical to use the capcacity fully and hence it may not be worthwhile to invest-

: much in fancy specds

This brmgs us to another aspect of computer buymg, where the buyer is in a dilemma as to what
capacity of computer shouid be specified-whether to specify a capacity to suit current needs or
future needs. There are some options here. A. buyer can invest just enough to meet current.needs
and forget dboutfuture After all one may argue that the technological changes taking place are
~ so fast that there is not much merit in buying current technology with reserve capacnty for future -
-at iarge investment, since under the fast changing technology, larger capacity units may even be
cheaper and more powerful in the future. Another option is that upgradability be made part of the
‘specifications and the seller bound by contract to provide upgradations as and when the buyer
chogses to have. The main point which has legal implications is that upgradability has to be

 specifically made a conditon of purchase, failing which the buyer cannot have a later remedy for

outdation. Thisaspect has much significance in the current market conditions since competitive
edge in prices is achieved by many a manufacturer by prowdmg absolutely minimum capabilities,
that too with no features supportmg upgradation.

. Comp.mblllty with Penpherals etc.

“ Compatibility ‘with peripherals like prmters, communication equipm.at like fax, wlex e, also
_are better specified in advance, so that if the buyer wants to link the computer with such facu!mec

" later, he may ot end up with problems. In situations where the buyer is already havmg one

'system and he is trying to upgrade it or expand it, the compatibility aspect will be all the more
_important, Itis generally calimed that hard disks can be added to an ordinary P.C. quite easily, but
“when it comes to-actual application many suppliers try to wriggle out of this type of upgrading.

Al‘ter Sales Servnce

- $till another area where the buyer is advised to specify clearly is the after sales service facilities.
‘Computer is after all a piece of equipment and would need frequent servicing. In the curren
Indian scene third party maintenance is'yet to pick up and therefore after sales service in the forn
of annual maintenance contracts or.other type of periodical maintenance on actual cost basis etc.

have to be specnﬁed by the buyer

Compatlbihty with Software

.. Compatibility with software as also the purchase of software are t+ ' z7pects which desérve much’
" attention and specification by the buyer. The usual'sales talk as well as computer advertisements °
try to lure buyers to invest on hardware as if software is something which is automaticily available
- with hardware (of ¢ course this would never be specifically mentioned). The demostrations of the -
,product are also usually so organised that the unknowing buyer is led to believe that once he buys
the hardware he has only to take it home.and hook on to the plug for getting his outputs. Itis only
after. investing on the hardware that the unknowing buyer is told that for operating the computer
software is to be purchased separaxely Thls aspect of soﬁware purchase wﬂl be dealt with

separatel)
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Networking

Still another aspect of hardware purchasmg deals with incorporation of specifications for networking
of computers. Not all makes and all types of computers can be networked. Further both additonal
hardware and software are required to do networking. If the buyer hopes to do networking later
then he should specnfy at the time of purchase of the computer system that he wants a model which

will énahle networking at a later date. )

Inspection before Purchase

It is one of the basic prmctples of the law of sale of goods that when a buyer has purchased aﬂen
inspection ofa sample, the goods delivered should conform to the sample, failing which.the buyer
can proceed against the seller. However, this is a double-edged sword for the seller may also try
to take advantage of the position that he is bound to provide only such features as were incorporated
in the sample.  When inspection. of the sample is not thorough the buyer will suffer. Again thgre

may be several features of a product which cannot be revealed during inspection. The buyer has - -

therefore to be clear of what aspects he wants to understand by samples and what aspects by actual
use subsequent to mstallataon .

Conditions, Guarautees and Warranties

This brings us to the questlon of the liabilities ofthe seller for conditions, guarantees and warranties
and training of operators and installation and commissioning. Conditions of sale, payment
conditions etc. are so vital to the contract of sale that non-fulfilment of such conditions may even
render the whole sale void ab initio. If for example delivery is to be made within a certain period
aﬂer the payment of say 25% of the total price then unless and until the payment is received and
the specified period is over the seller is not bound to deliver. In leasing and hire purchase schemes -
etc. the ownership of the equipment (referred to as property in goods) passes on to the buyer only
‘when the final instalment is-.paid. Until such time he has onty physlcal possession. If payment is

_not made according to terms or payment is delayed the seller can take away the equipment.
Guarantees and Warranties on the other hand have different consequences. When-a computer such

- assayaP.C. |sguaranteed for performance for one year (may be subject to-certain conditions such
as that in case of a problem the supplier or his authorised agent only shall attend to repairs etc.)
then if the equnpments fails within the guarantee period the supplier is bound to make it work at
his cost either by repairs or replacement. Warranties, on the ¢ hand relate to the features of the
equipment which are not so vital to the performance of the equipment. Hence they do.not attract
the same consequences. The seller can choose to. repair the shortfallé or agree to pay damages.
For example if the sample P.C, inspected by the buyer had a particular manufacturer’s V.D.U. and

- the finally delivered computér had a V.D.U. manufactured by another company the seller may
. argue that both V,D.U.s provide the same performance. The buyel: can, if he proves that the

suppher has saved in cost by using the latter V.D.U., claim a reduction in inprice. Of course, there

- is no end to such debates and a prudent buyer will conﬁne his attcntnon to majoi' vital components

of the computer. -

One more fundamental principle of sale of goods is that a seller profes‘stng t(\sell a pamcular
equipment which is commonly known to perform certain essential functions must make available- .
an equipment which Wil perform substantially such functions irrespective of guarantee clauses -
and warmtly clauses.” This & seller who sells a car with or. without guarante¢. cqndmons his to
make available to the buyer a minimum of what a car will do. Therefore a seller of carcannot take
shelter under the absence of ‘guarantée ¢lanse to soll four wheels and a body. without-engine.
Therefore if an ignorant buyer buys a-"Computer”, then he can always compel the supplier to
provide him with an equnpmentthat will perform the essentials of what a computer w:llrlo Howcver,
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considering the sophistication and advancements that have come up in the field of computers
there can be never-ending disputers on what a "Computer” should essentially possess. Only a
court of law, after protacted examination of evidence can aecide such issues. The more prudent
tep for & buyer is to eliminate dispuites as far as possible by becoming clear of what he wants and

hen bargain for the purchase of what he wants, .

Purchase/Sale Aof Software

Software is the brain of the computer. Without the relevant software even the most powerful
computer cannot accomplish anything. ; - — '

Considering the fact the software is as.costly or ever: more costly than hardware the buyer has to

be quite alert and vigilant about the conditions of procurement. compatibility with hardware,

usability for specific purposes of the buyer etc. As aiready mentioned the manufacturers and

suppliers of computers project hardware in such a way that the ordinary citizen does not realise

that software is not included in the bargain. There is only one exception ta this, namely the

computer sales by the E.T. & T., who include in their sale price the cost of essential software for
. There are two types of software, the system software and the application software. Without the

 system software such as the Disk Operating System or the Unix or other types the user cannot

- proceed to use the computer at all. Even many a réputed manufacturer/supplier keeps the price of
operating system extra and project the price of the hardware low. During demonstrations the

suppliers demonstrate the capabilities of the computer using several sophisticated application

‘softwares and the ignorant buyer may believe that all those are part of the hardware.

To take au cxampie, suppuse a P.CJXT costs Rs. 30,000. A professional like a chartered dccountant
would need to invest about Rs. 2,000 in M.S. DOS, Rs. 20,000 in Dbase, about Rs. 15,000 in
lotus and about Rs. 7,500 in-a wordstar for using the computer for his vacious needs. The vust of
an 80-column printer would be about Rs. 10,000. The other alternative for the chartered accountant
would be to go in for an M.S.DOS and then specific application packages for financial accounting
. and a wordstar which costs about Rs. 17,500. But then the computer can be'used only for the
limited purposes which the Financial accounting package and the wordstar will facilitate, It .

‘'would therefore be in the interest of the buyer to specify what kind of software he wants while

negotiating the purchase of hardware. _

Another form of software purchase is when the buyer contracts with the supplier of the equipment
to provide tailor-made software for the specific needs of the buyer. This is the usual practice in
the case of organisations. The supplier has then to do systems analysis and-develop application .
programs to suit the needs of the buyer. In some cases it may be that the customer has some
software and he needs a systém which will enable him to use the software. This often happens
with professionals who go abroad and bring software which they find attractive. Another situation
may be one in which the buyer has both a system and software, but then he wants to expand and
network the system for larger use. In all such cases the buyer and supplier have to sit together and
undei~tand the ambit of sipply, negotiate, lay down the responsiblities of the supplier and-draw
up 8 .~per contract. It is needless to point out that in all such situations the sale of goods is no’
a mere off-the-shelf sale. There are many instances in which, for want of proper understanding
regarding the scope of work and the extent of responsibility of the supplier, the suppliers havi
walked away after durping costly hardware on the buyer and the buyer keeping the equipment a
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Computer Services

Thies > ave also situations where computer services are obtained by individuals or orgamsauons
through agencies which provide such services. Here the taker of the services is not bothered
about hardware or software, but is paying for only a specifi¢ service. While there are many
advantages for the taker of such services, there are also disadvantages such as the loss of privacy.
high service cost, 190 much dependence on an outside ugency etc. There is practically no sale of
goods in such cases and the transactions are governed by the tenms of the service contract.

Case Law on Computer Hardware and Software Coatracts

Lovable Corp. V. Honeywell Inc. 431 F. 2668 (CAS, 1970) is a case which covers both hardware -
and software aspects. (1)

In tIus case regarding the scope of equipment to perform and give nesu!ts, District Judge Edenﬁeld-
said it his dissent at p.677 The contention of Honeyweli adopted by the majority. is that it was to.
do little more than to fumnish cersain naked pieces of equipment. It did imply that the machiné
woulkd run, since it was to furnish maintensn. ¢, but its contention is that it did not promise that it
wouid accomplish any results whatsoever o/ even print a single line. Like the Mona Lisa of the
ballad, its comyputes, a3 fafu;ummdmu s were concerned, was just cold and lovely work of

“art. | simply cannot conceive of two capabk businessmen negomtmg for the sale or lease of a
somputer except on the basis of what it wo § do." (While in this case the judgement is not in
favmwof(hehnyermderﬂnmlurcm ances of the case. the case is quoted only to point
out that the dmennng;udae's posmon isalso wuublc to buyers in appropriate situations.)

in Honcywell Inc.1C. L.S.R.B310(197) ) where the supplier was ulso to supply system soRtware
for specified purposes, provision by manufacturer of such software was regarded so fundomental
that it was made a prerequisite of the coniract , and failure to develope such program was held 10
invalidste all clalms for payment under the contract even though the machine was otherwise
sulledsatisfmonly Mwwwmmasam - alone device (2)

Mwmmmmmlyhmniaﬁwmsoﬂwmawplytothemmﬁmwan.
in particular, as aiready mentioned thie buyer st-ould specify in detail what operating system isto
be supplied , ﬂntypuofpuipbuﬂdumto‘-mnodnted and the programming languages
to be supported. This latter requirement may .2 vital when negotiations are being conducted
upecullywlmﬂchyenhdyhuautdmmswmchhewnslmmmnonthenew
equipment . In one case it took a highly experienced software house over three months to convert
nleplmfommonmmalpdugmmgqunehappﬂyonmlBM l4wtomRCAspectm
70/45 . ¢ McDonnell Automation Co. 49 comp, Gea. 124 (1969)) (3)

manoenrcm()(mxcm 5 L.L.S.R.734 (1974)) the buyetlnd some 450 programs to
rum , but the prospective comractor was only willing to convert 117 of them, , apparently on the
basathutlmwntlnequivdeﬂtommmamputertm and six months of on-site
programming and ﬁkmmionspodﬁul in the request for proposals (4)

tis equmy importam wiat where the customer needs to achieve compatibility with a reserve or
back-up computer or if he inteads to expand the capacity of this system in future he should
specify this, in Mmfwnqim Data System inc. S C.L.S. &723(!974)bo‘thofﬂ|esefactmwere
Minﬂnnquﬁmof&cmyfwanmmtconmlsymmfwamlmion in an
arsenal . The system had to be as compatible as possible in its programming language with a much-
l@qmwhkhmnmﬂdfwbuk-upmmd it must be capable of beinp

to handle direct numerical control. Here although twenty different languages couM
aceompluh the ‘immedhle tiisk ,only one met the compmbmg requirements . (5)
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Activity C .
Study the contract for the supply of fairly large systems of computer and peripherals and the .
sofpware and discuss how far the matters dealt'with in this unit apply to the.transaction .
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11.3 LEGAL ASPECTS OF USE OF CU/PUTERS -

Intoduction | S

Apart from the-canitractual obligations arising from the sale/purshase of computers and software,
there are many other legal consequences that follow when-a user uses a computer. Some of the

more impoltant aspects of these such as patents, copyright, protection of trade secrets etc. will 'be_
discyssed here. : , ' o : ,

Pateats |

As has already been discussed, a hardware alone is useless without software. If the user has
programming capabilities-he can develop his own software using any language like Basic, Cobol
or C etc. Alternatively he may use Dbase, Lotus, Unify, Ingress or other general purpose packages
ta dévelop suitable application software. Without taking the trouble to do either of the'above, he
cah biiy readymade execution programs for specific purposes. He can‘hlso engage consulantsto
dévelop specific sofiwark from languages or general purpose software. Somebody has to develop -

programé. Suppose a user or consultant makes a program which he thinks is original in its own

way can he legally protect it ashis 6wn creation by becoming the owner of it in a certain sense? If
this were possible, then when other want to use.it they can be made liable to pay certain charges on
agreed basis. The law on ‘patents’ deals with such situations. _Each country has its own legislation
on‘patents, Here the sofitware created is treated as something similar to an invention in, lay,
- engineeringor a new soft-drink recipe etc. Patenting involves certain procedures. The aopplicant

has to make full disclosure of what he has developed. The patenting authority should get convinced
that it is not a mere reproduction of something aiready patented. Again the field of patents and law
connnected with it are-riddled With lots of debates and disputes. Mere inteilectual advancements
to knowledge such as say a theorem in mathematics etc. cannot be patented, sinice if that were the.
situation free and unfettered advancement of knowledge would be inhibited. It would appear that
patenting would be possible only‘when the object patented is capable ‘of being utilised by others

for the purpose of commercial applications. Ordinary computer programs cannot be pateited.

"In UK the Batents Act 1977 applies. In USA the Patent Act 35 U.S.C. applies. In India The
Patents and Designs Act 1914 applies. ' '

lnBugr‘o_dghs Corporatlon (Perkins') Appllcatlon tne claim was for a method of transmitting data

between a central puter and remote terminals. ‘The superintending examiner disallowed the.
claim relying on thé then prevailing decision in Slee and Harris's application that claims for simple

processing of information are'barred. The Patent Appeal Tribunal overruled the decision in'Slee

and Harris's application and held that "in our view programs which have the effect of controfling
‘computers to operate in a particu lar way, where such programs are embodied in physical formare \
proper subject matters for letters patent*. (1) '
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in 1977 in UK the Patents Act excluded 'a program for a computer’ from the scope of inventions.
However it was also provided that the foregoing proVvision should prevent anything from being
treated as an invention only to the emm that a patent or apphcatlon for a patent related to that
lhmg as such. :

Copvright

‘Copyright is another form of legal protection which software peop!e can resort to for protection

of their products.. Copyrights canbe claimed for data as well as programs. The former is concerned

_with the use of information whlch is copyrighted and stored in retrieval systems. The latter relate.

. to protection of programs which are marketed to the general pubhc using computers. T

’ﬂ‘lere remains a aumber of problems in decldmg how far the law o copyrights relatmg tc
 intellectual property.can be applied to computer programs. : In England the Copyright Act of
1956, although written in the computer age, daes not reveal the. realisation of that fact. ltwould’
" appear that programs are protected as.literary works within tlie meaning of section 2 (1) of the
Act. 'Literary work' as per that Act 'includes any written table or compilation’ and 'writing' meiudmg_
any form of notation, whether by hand or by printing, typewrting or similar process. It might be
reasonable to interpret 'written' in the definition of "writing' and in that case computer progrmmes
may qualify whether printed in the conventional way, punched on card or paper tape, or magnetiscd
tape or disc. On the other hand it has been argued that nothing in ttic Act prevents the unauthorised
use of 2 program by running it on a computer. The Whitford Committee (UK) is in favour of. the
-former view, but has recommended confi rmation by legislative enactment,

The position in USA i is more clear after the enactment of the new Copyright Law in 1976. Hundreds
of programs have beer accepted for copynghtmg since then. The basic protection, afforded by
 copyright is directed against reproduciion of the form of the ongmal material. if material suchas -
rules of 2 game can be used without copying, then copyright is not infringed. To'obtain copyright
protection it is necessary to obtajn registration and also affix. copyright netice to a computer
program. In order to preserve copynght protection it is essential that there is no unauthorised
publlcatlon of a program by purchasers or hcengees without exphclt reservanon of the.copyrtght

‘frade Secrets and Conﬂdentiallty

Another method by whicha person czn protect his computer programsus by relymg on-common
law relating to trade secrets and confidentiality.. There is no doubt that computer’ programs are
. eligible for this form of protection, so long as they have progressed heyond the stage of general.
idea to approach some specific problem. (Electronic Data Systems Corp. v. Kinder 360.f. Supp:
1044 (N.D. Tex., 1973>(2)). Indeed associated documentation such as user's manual or a flow
chart would also be eligible for protection. In fact this branch of law probably supplies the most
o wndely adopted form of protection for computer programs as of now. This is especially so inthe
_.case ofprograms ‘which are written in-house for use by a firm upon its own machine. Here the
. programs need never be divulged to anyone outside thie firm, and employees can be restrained by
. contractual provision from making the programs available to third parties either during their
‘service to the company or even after its termination, at least within reasonable limits. Conicactual
provision may be similarly prayed in aid of the secrecy of programs which are divulged to third .-
_ parties by way of sale, Ica?e or license. Detection of abuse, identification of offenders, and
~_certainty of remedy are all enhanced by comparison with patent “and copyright protectinn.

In. Seager v. Lopydex Ltd. the basis for calculation of damages was to assess the value of the
.infogmation to the defendant. Ifit lacked the inventive qualities: necessary to qualify it for protection
as a secret, but was nonetheless useful to the defendant in developing its product, it was felt that
~ the covt of obtaining. comparable help from:a consultant should be adopted as the measure of
- damages. (1967. 2 Al E.R. 415). (3) (1), (2), (3)-
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Activity D o : o
Look at the first few screens of software like Dbase, Lotus esc. and note down the notices of
cppyﬁwahdpromionofmm. | ' '

ActivityE .
Visit s fairly big Computer centre anid note down the contents of written notives which they have
used warning against removal from the centre of programs and data. ‘ '

114 TORTIOUS LIABILITIES IN USE OF COMPUTERS

Intreduction:
A tortious liability arises when one suffers loss because of the action ot another (such as say, usc

£ computer) even though there is no contractual relations between two persons. -The computer is
not, by and large, a physically dangerous machine. It does pose some clectrical and fire hazards,
and peripheral equipment has some moving parts. Occasional cases of physital injury may arise, .
but are rarc and legally uninteresting. This really leaves only three basic categories, cases of fraud '
or deceit, cases of negligence and cases of breach of statutory duty. There may of course, be other
-remedics than tortious claims also in such.cascs such as criminal Hiabilities and contractual liabilitics
fmwmbsew.-OneofancmmsMiominmgﬁmisMofﬁwm
salesman who makes a careless claim in an attempt to sell a systom.

* Cases on Torts

Cases directly bearing on computer related torts are rare. So we have to rely on case law reisting
10 use of modern technology other than computers per se. In the famous British case of The Lady’
Gwendolen, the master of & ship laden with.cargo sailed st full speed from Dublin to Liverpool
despitctheometofdenscfogatﬂiemuthofkimhdeqey. The ship was fitted with radar, but
 the maswr topked’atdsoscmonlyoecuionally.formodof&ctimeitWasseNothcwmg
ungemdwasgemllyfonndwhawuenusedvuynegﬁg«\dy.-mmmnofwchmglw
the court refused 1o limit the liability of the owners under the Merchant Shipping Act 1894.

Another case bearing on tortious liability relating to use of modem technology (or the absence of
it) is the British case Broad Street Bank v. Nationat Bank of Goldsboro (112 S.E. 11 (n.C,, 1922)).
At d\qtimofthecasedwnawoftbcan\i(umucheqmwﬁnmon standard paper in ordinary
ink could be erased invisibly and altered to show larger amounts than those for which they had

originally been drawn. The president of the defendant Bank had faiscd to use any of the special
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papers and cheque wntmg devwes which had been developed by modern technology at that time.
The plaintiff lost laige sums of money. It was held that even though it was common practice,
even of the defendant to use such devices it could not be regarded as negligent to fail > do so.
“This case only shows that failure to adopt a modern technology would not be a negligent umiission,

- In Port City State Bank v. American National Bank (486 F. 2d 196 (calo, 1973)) the defendant
bank had installed a computer system for handling cheques. For a few months it ran side by side
with the manual system. Back-up facilities-were also arranged at abnother bank, about two-and-
a-half hours away by car. The computer broke down on the very first day after the manual system
was discontinued. At first it seemed that it could be brought up into operation again relatively
quickly. By the time it was clear that this would not be the case, it was tog late to get to the back-
up computer and to process all the work before it was required again by its normal users. The
result was that cheque dead-lines could not be met, and the plaintiff bank paid on a cheque which
would have been returned in the normal course of events. It was held that the bank had shown
reasonable care in its precautions and in their |mplementatson In this way the court was able to*
support the introduction of new technology.

" In International Business Machines Inc. v. Catamore Enterprises (5 C.L.S.R. 1025 (DRI, 1975)
rev. 548 F. 2n 1065 (Cal, 1976)) it was found that IBM made a number of oral tepresentations as
to the quality and performance of their systems as well as two formal written agreements. When
the systems failed to performto the statisfaction of the customer, he claimed damages. Catamore
was awarded damages in compensation, even though the written contracts contained several

disclaimers,.probably for the non-fulfi Iment gf oral represcntatnons

In Strand v. Librascope Ltd. ( 197F. Supp 743 (E.D. Mich., 1961)) the defendant manufacturer-
of computer equipment fradulently misled the purchaser about the causes of trouble with the
equipment. Even though there were disclaimers in the contract the court cursorily disregarded
such disclaimers and ruled in favour of the plamtlﬂ"

Determination of Damages in Contracts and Torts
Two main aspects 'of determination of hablhty for torts/contract voilations are :

1) The measurement of damages for loss which is the result of the tort (or breach of contract in
cases of violation of contract).

2) The remoteness of the loss.

The general principle would seem to be that only estimated/actuals of réa! losses would be awardui

as damages. Remote losses are usually not allowed by courts. However American courts arc
seowt0 be more liberal in the intérpretation of claims for damages than the British courts which
take a more restricted view of the interpretation of admussnb:hty of claims from considerations of
remoieness.

In U.S. v. Wegematic Corp. (360 f. 2 674 (C A2, 1976)) the plaintiff made a good bargain in
contracting for the defendant to supply a computer 4t a fixed. price. The supplier found that he
could not perform a that price, or indeed any other.’ The agency was accordingly awarded the
-difference between the contratt price and that of the nearest comparable machine which would
do the work. The loss of such bargain could easuly be quantified and there was similarly little
.- difficulty in calculating the loss of the anticipated. benefit from using the machine onge it had
* been installed since this.had been quantified in the contractat a spectf ed daily rate.

Jn many situations, however the quantlﬁcatlon of damages 48 well as the decision of whether the
loss is too remote or not present many tricky problems. Apphed! Data Processing Inc. v. Burroughs
Corporaflon (394°F. Supp: 504 (D. Conn., 1975)) is a case in pomt relating to computers. The
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olaintiff computer service centre changed from IBM to Burroughs equipment on the faith of -
repmemat:ons as to the suitability of the defendant’s equipment for the plaintiff's purposes despite .
the conversion costs which it was recognised would mevttably be incurred. There.ensued a
succession of problems inclyding late delivery, processing errors and general unreliability as a
result of which the defendants eventually agreed to early termination of the lease. The damages
fell into two classes, those which occurred before the alleged breach of contract in the expectation
that the contract would be carried out satisfactorily, and those which were occasioned by the
breach. Thus the expensesof converting the programs fel! into the first categorty while those of *
running them elsewhere when the machine broke down fell into the second. The lease provided
that the lessor should not be liable for indirect or consequential damages Burroughs claimed
that this excluded both categories. In its view direct damage amounted to the difference between
the valiie of the machine as warranted and its actuat value, all esle being consequential. The court
rejected this argument in relation to the first category by holding that damage incurred before the
‘breach could not be consequentiat upoh It,

As regards the second category the court held that the dustmctnon betwm’dmect’ and consequent:al'
~ damages established by the language of the contract was the same as that between 'general’ and
'special' damages at common law. According to that distinction those damages which flowed
directly from the breach were regarded as 'general’ and thase which relied upon distinctive features
of the plaintiff's application are 'special. Damages falling into the former class would be recoverable
in all cases while that-inthe second would be recoverable only if it could reasonably have been
foreseen by the defendant in the light of his knowlédge of such distinctive featurer.

 Activity F

Discuss with a computer centre the.supply, mstallanon and maintenance of the computer systems

installed. Find out how satisfactory these are afid the gap between promises and representatxons

before purchase and after purchase. Find out whether any action was bemg taken by the cqmtre on
.the situation if it is unsatisfactory.

sedcsenuanerninragresttiadvrartatenneseie
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11.5 PRIVACY AND CONFIDENTIAL INFORMATION _

Introduction

With the introduction of compurters for information processmg computerised system hold in .

their data bases several pleces of information relating to individuals and organisations. The
security of such mformation is a problem which has stasted reeelvmg attention. Politicians, lawyers;
- publishers, scientists, police and other govemmental agenc:es are all concerned with this problem.

~ The concern mentioned above spnngs from certain notions prevalent or getting prevalent. These are: _
_ Privacy of individuals is being intruded into more and more in present times -
_ Modem technology is partly reponsible fof this intrusion.

_ Misch of the information that is stored in computers is maccurat» and goes unchecked How
ever, users take the mformatlon to be correct.
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_ " The stored information is available to anyone who wishes to have it enther through legal or
illegal access.

In companson with the .Speed w;th whnch technologlcal changes have taken plac e Iegal
- remedies available are far from adequate. :

Much can be argued for and against the vahdnty of the above propositions. beveral solutions to
the problems by way of legislations and otherwise have been suggested. A lot of debate i is going
on in different parts of the world on the subject..Some countries-have taken the lmtlatlve 10
legislate on the subject. Some counmes rely on exlstmg lepislations only. .

Constitu tlonal Provuons

There are constitutional provisions whach relate to pnvacy of mdmduals in many ,eountrles clther
' scparate!y intheir own constitutions or by bemgmemba'sof multifarious devlarations, conventlons
. and covenants. For example UK is a slgnatory to the Europeen Conventlon on Human nghts :
Article 8 of the conventions enjoins : . -

- 1) Every one has the nght to .respect for his nersonai and famuly Ilfe “his hom- and hls"
' correspondence

2) There shall be no mterference by a public authonty with the exerctse of thls nght bx(;ept such
as in accordance with the law and is necessary ina democratlc soc:ety ‘

in the interests of national security, public safety or the econoriic well being of the country, for the
prevention of crime, for the protectlon of health or morals, or for the protectlon of the nghts and
freedoms of others. :

Similarly article 12 of the Umversal Declaration of Human nghts provndes _, ' "/,—

1) No one shall be subjected to arbltraty interference wit" his privacy, famlly, home or
eorrespondence, nor to attacks-upon his honour and reputatior. Every one has the nght to the
protection of the law against such mterference or attacks.

. Article 17 of the International Covenant on Civil and Political Rtghts prowdes

1) No one shall be subjected to arbltrary or unlawful interference mfh his pnvacy, famnly, home
~_or correspondence, nor to unlawful attacks on his honour and reputation.

| 2) Every one has the nght to the protecuon of the law against such. mterference or attacks.

Alaska provudes in its constitution that the right of people to privacy is recogmsed and shall not be
infringed and that the legisiature shali |mplement that section.

Specific Leglshtuon

Specxf eJeglslatlons on privacy are also available in certain countries. These range from the very
.general, such as the Privacy Act 1974 in the US to the very pamcular such as the Post Office(Data’
Processing Serv:ce) Act 1967 in UK.

The Fair Credit Reportmg Act 1970 of US may be regarded as the f' rst direct Iegwlatlon in the
field of informational privacy to have been inspired by the outcry against computerised record -
' keepmg. The Prlvacy Actof 1974 has sought to bmld on the foundation of thie Fair Credit Repomng
Act.

The FCRA came into existence following various complamts of the practices of credit bureaus
including in proper metods of data collection, improper seluction of subject -matter, improper
evaluation of data, refusal to disclose data to those affected by it, refusal to correct inaccuratc
data, or to complete incomplete data, and improper use especmlly iR dlschsmg the information to
those for whom it was never intended, and still more especlr Hy to govemment agencies like the
F Bl and l R. S : ‘
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The Ac: istinguishes credit reporting for such items as loans from investigative réporting for
insuranc . or employment purposes.

The bre..d scheme of the Act is to inform the subject of an investigative report that one is beinyg
compiled and any one prejudiced by a credit report of the reason.” The subject is then entitled to
disclosure of the nature and substance of the information in the file, the names of the recipients of
the report and in the case of a consumer, but not in that of an investigative report, the sources
from which it was compifed. The subject can then demand a reinvestigation of a disputed item,
have it deleted if it is recognised to be inaccurate, have a brief statement included inthe fileinthe
case of an unresolved dispute, and have notice of such changes sent to recipients of the original
&gport. Further provisions require reports to be made onlywith consent of the subject, in response
to a court order or to those with a bona fide busigess need; that obsolete information be excluded;
that adverse information be reverified after a period of three months; and in the ease of public
information included in an employment report either that the subject be notified or strict procedures
be maintaingg to ensure that the information is current. Disclosures to government agencies is
permitted only to the extent of identifying matter. Enforcement is by a mixture of criminal and
civil penalties reinforced administratively by the Federa! Trade Commission, in liew.of ordinary
tortious liabilify which is excluded. ‘ : 4

_ Similar legisfation, though not as detailed as the FRCA was enacted in UK under the Consumer
Credit Act 1974. Other countries can be expected to initiate such legislation. However considering ‘
the nature of the téchnology and the fast changes that it is undergoing it may not be possible for
Jegislation to catch up with the violation of privacy which the use of computer technology can
perpetuate. In developing countries where protection under law is heavily delayed for a variety
of reasons, even if legal protection were to be available only few can make use of them. Computer
professionals-and users have to follow certain codes of practice so that they desist from the use of
the technology to violate the privacy of others. ‘ ' :

Activity G ) 7 .
Enumerate by reflection the different ways in which information about yoarself in one or more
computers can affect you harmfully.

...............................................................

........................................................................................................................
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11.6 SUMMARY

At each stage, from purchase to disposal of a computer, knowledge of the applicable laws is a
helpful aid. This unit discusses the laws which govern purchase, sale and possession of not only
the hardware but also the system and application software of computers. Apart from contractual
obligations, this unit also discusses some fo the more important legal aspects pertaining to
computers like patents, copyright, etc. Tortious liabilities arising from the use of computers is
also discussed. Finally, this unit discusses the legislative and other initiative taken by some
countries to safeguard individual rights to privacy In the context of information storage and
retrieval using computers : :

11.7 FURTHER READINGS

Tapper, Colin, 1983. Computer Law (Third Edition), Longman.
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‘T2 MANAGEMENT ¥ mmuwmon SYSTEMS
___AN INTRODUCTION_

1'he subjcct of management information systems evokes emotions on a wide spectrum ranging
from disdain to rapiure. It would be no ¢xaggeration to say that few arcas of management have
stirred more acrimonious débate. A farge part of the controversy, however, is a matier of
semantics.. It boils down to sharply differing notions of what constitutes 8 Mamgemem )
Information Sysiem. Some people have used the term to describe systems in whicha manager’
bas instantancous access o dctailcd pieces of inforintibn regarding the entire deganisaion.
Some-see it merely as an appendnge to the aoconntmg sysiem which biends into the usual
financial type of summary statements. Usage of the term sometimes includes any information
prowssed by computers. Definitions thatare most useful in practice.are those which emphasise
the usc that is made of the information provided by an MIS rather than the' technology or -
methodology employed in collecting and disseminating the information. We will, therefore,
adoot the followmg definition. which clmlu narallels those gwen by Kanter (1) and Davis (2).

A Management Information System-is an integrated man-machinc syslem that provides
»informauon 10 SUP])()I'! the planning and controk functions of managcls inan orgamsiuon.

-l..cl us make a few remarks in claborauon of this definition:

- 1) The output or an MIS is information that subserves managerial fuactions. If a system
: ]mmdes information 10 persons who arc not managers we will notcons:dcr itaspartof anMIS.
~ Forexample, anorganisationoften processcs a lotof data which it is required by law 1o furnish
'; & various gom'nmenf regulatory agencies. Such & system, while it may have interfaces with

o "an MIS, would not be a part of il. Instances of such systems are salafy disclosures and excise

" duty  statements. By the same token o sophisticaled: compulc:-alded desngn syslem for

L q:gmeeringpmposcs would also not be a pan of an-MIS.



.2) An MIS deals with’ infomaﬁon that is systemucally and routinely collecwed ja -
accordance with awell-dcﬁnedsetofwles ‘This inaplies that an MIS is & part of the formal-
‘nformation network in an organisauon. Information that has' major managerial planning
significance is sometimes collected at golf tourses, Such 'mfou.muon is not pant of MIS,
however. One-shot market research data collected (o gauge the potential of a new product does
‘ot come within the scope of an MIS by our definition becausc although such information mnay
be very. systematically collerted it is not collected on & reguiar basis.

3)  The information pruviuca Dy an MIS assists managers to make planning ana. oonml«
decisions. Let us clarify what we mean by planning and control. Every organisation in osder
to function must perform certain operations. For example, a car manufacturer has o petfom
ccnain | ufactunng activitics, a"'wholesaler has lo receive and (hspnch goods, a municipsl
corporationrhas io provide water to its area of Junsdacuon Al these are operations that noed
to be done, In addition to performing these operations, an organisation mus! make pians fot
them. In othér words it must decide on how many and what type of cars (o make néxt moni
or what commissions to of fer retailers or what pumping siations to instal in the next five years..
Also an organisation must control the operations in the light of the plans and targels dcvcloped
in the planaing ptocess. The car ‘manufacturer must know ({ manufacturing of crations arc’ in
line with the targets and if not, he must make decisions. o correct the devistion or revise bis
plans. Similarly the wholesaler will want 1o know’the impacts tht lfis commissions have had
on sales and maké decisions to correct adverse trends, The mu: Ietpul copporation will nced
control the tendering process and contractors who will execut:; the pamping station plans. The
diagram below denicts-the relationship between operatiors, pianning and coatrol

- Figueel : Wmmmucm

' Need [or Revinon of phub

) Plenning (—-—4

Plans &Targets

€onteol " Performance Momum

" Corréctive
¢ Actions

Operatons —

‘By our definition an MIS is concerned. with plannuug and control. Oticn there are cllllonu .
systems fcr-information that assists operations. For example, the car masufaciurer will havea
system {or providing information to the workers on the shop floor about the job that needs 10
be done ona particular batch of material. There may be routc shects which accompany the rate
maicrials and components in their movement through various machines. This sysiem perse.
orovides onlv informauon to support operations. It has n. mmmgcml deciuoo-mkiu
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significance. It is not part of an MIS. 1f, however, ine sysiem does provide information on
~productivity, machine utilisation or rejection rates, then we would say that the system is part
‘of an MIS. ~ ’ :

“To take.another example, the wholesaler may have a computer gystem 10 send out bills to his
retailers, J{ this was all that the sysiem did, it would only bé supporting opcrations. 1 however,
the sysiem uses the bills (o produce information onsales, profiiability and retailer performance,
it would qualify under our definition as part of an MIS. We will see that often sysiems that
providé information on operations can be the basis for information for planning and control.

. However; wt must be careful to realisc that in and of themselvés, they are not management

.information system no matier how sophisticated the technology emploved.

4)  AnMIS includes ali the mgredients thatare cmployed in providing information support
. 10 managers in making planning and-controt decisions. Managers often use historical data on
anorganisation'saclivitics as well as current siatus data to make planning and control decisions.
Such data comes from a data base which is contained in files (paper or clectronic) maintained
by the organisation. This data base is an essential component of an MIS. Manual procedure:
that are used to collectand process information and computer hardware are obvious ingredients
of an MIS. Less obvious, tut cqually important arc the computet programme used to process
information, and opcrations rescarch models cmployed 0 marshall the data to provide highly
processed information o support decisions. These also form partof the MIS. In summary, when
we say that "an MIS is an integrated n}'an-maéhine system that provides information to support
the planning and control functions of managers in an organisation” we mean that it isa sysiem
" which: ‘ ' : '
subserves managerial functions .
' collects information systematically and routinely
supports planning and control decisions '
includes files, hardwarc, software and operations rescarch models.

o000

2.2 HISTORICAL BACKGROUND

Having clarifiecd what we mcan by an MIS lct us examine its miswrical roots. Surprisingly,
Management Information Systems ar-. in fact as old as the oldest wrilings in the world. The
oldest evidence of writing by man discovered so far consists of clay tablets excavated at Sumer
in Mesopotamia and dated approximatcly 3000 B.C. These contain records from an inventory
sysiem carrying information on reccipts and issues made to individuals from a temple grain
storc. In fact, many historians believe that writing arose in responsc to the need for such

" management information. Forcxample, W.H. McNeill, Chairman of the Departmentof History
atthe l}nivcrsity of Chicago, says: . s

" At first, Sumerian pricsts used writing mainly 1o record deposits and withdrawals from
temple storc houscs. A persisient problem here was how 1o find ways 10 récord. the names of
the men whe engaged in{hesc transactions. Eventually the cffort to record individual mep's
pames ir fecognizable form induced the pricsts to resort 1o cquivalences between sylla les
in men’s-names and the sound of some easily pictured word. Then by developing enoy gh
stndasd syilabie pictures the scribes would casily leam to record all the sounds of ordinary
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jlegouonwldd
wwmtaummmwnﬁngdcmdimﬂywmmcﬂy frommc
, Minvemion.
Butwhythas\bjeaotglutMtMay?Mmtwopnnclpal reasons t'orthis i
Firsty, organisations havé grown In complexity 10 Jevels which are unprecedented and '
. information plays a vital role in holding together apdcoordlnmng organisations. Informatios
is the mortar that holds together the edifice of the modernmulti-division; multi-location, multi-
Mummmmmkofmmgpmmmmmnsymmhwrysimﬂnwm
ot'thenctvomsyslem in animals.
'One notices ﬂmwiﬂlevoluﬂonofmmmofgtéamsmcm:doomplexitym&mml
Mmmmmsmmmwﬂymmmﬁmnnmemivﬂoﬂb
* animal. It is said that onc of the reasons for the of dinosaurs was the poor capability
"..oftheunemmsystunatlowtcmpqamm s only o iinagific an organisation in which
one departent, say production, does ‘not speak o' another department, say masketing, to
mthcfnndamemllmpommeofmfommmnmmordimdngmewdvmnofm_
otganhadon.lndeed.mgememismm:fnsnotcoordmmonandconml Despite this
fact it has only been lately that mamgementtnspaidany explicit attention to its inforrpation -
processes. Until recently information occupied the status that oxygen did before lavousier's
" discovery of the gas-it was both vital and unrecogniscd. o
'l‘hcsecondmsonistheadvemomneconmuter Compnm.utabletobothmm:eoom,
information and perform calculations at specds which are aimost unbelievable. Even older |
(1960 vintage) computers can access information at a rate higher than 20,000 characters pet
sccond from magnetic tape which would correspond (o reading and writing about 400 pages of
anavmgesxzedbookinoneminmc'Whemtoomestocalcu!auonrthecompwisevénmom :
of a whiz kid. 5t can do about 50,000 multiptications in one second! These figures are ot fos
unuSual compulers but for very modest-sizcd older models. More recent compuiers have add

umesmmnoseoonds A nanosecond is the time taken by light travelling at 186,00(1rmlesperf :

_hour o move a distance of one foot! Butxtnsmtonlythcspeedofmﬁmbmnumme
reduced costof information handling made possible with computers that has laxinched them into -
the management environment. It is a ‘striking fact of computer aechnolog, that between its
arrivaton the management scene in the mid fifties atid today, the cost of information processing
{for arithmetic'as well as filing and retricvat) has decreased by atleast two orders of magnitude.
ltisasnt‘mccostofanairplane ticket from Bombay to New York had dropped from $ 800 t
about $ 8 in 20 years! Orthecostofthcavemgeanmmobilehaddmppedfmmks 20000u
Rs. 200. _
It is clear.hat the sort of whmlopal environment’ provides a challenge to management.
Traditionally management had to think of managing four resources: money, materials, menand -
 machines. It mustaddaﬁﬂh resource to thislist, namcly 'information’. lnfact,somemrcm .
in management have gone sq far as o definc a mariager as a translator (tnnsdunct) of
nformaﬁon into decnsions. .

12.3. STATUS OF MIS IN ORGANISATIONS

* Traditionally mamgemem mfomuuon sy.stcms have not really been designed at all. They are

" the end product of a process in which manual systems are automated in a piecemeal t‘asmon.
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The choice. of applications is larguly dictated. bywlmsimnnrcompmiu are dohgwhb
computers of else such arcas are taken up where the opetational problems an: mostviible.
Generally what may be called asMISis nothing buta limited analysis of data captured through-
foutine data processing applicatians. Thus analysis-of invoice data léads 10 a salcs analysis
- system in which region-wise, outlet-wise, product-wise salcs is repomd periodically. Simi-
larty a few reports on oversiocked, or ouL of stock items from the stores accoummgdau pass
- for an inventory oonuol system. '

Such apolications may result.in benefits wlnch outweight costs of computerisation in a
_marginal way. Howevet, this does not répresent a use of computexs which will have the
maximumpay oftformeommsation. "

124 FRAMEWORK FOR UNDERSTANDING MANAGEMENT '
. INFORMATION SYSTEMS

"The information processes in an orgarisation ar labyrinthine and without some ovenll map o
. guide oursteps instudying them we should soon be lost ina mass of unstructured detail. Such
.inaps are provided by general frameworks that seek to sharpen important distinctions in the
kinds of inforniation that support managerial decisions. A number of such frameworks which,
in our opinion, provide the'most insight from a pragmattic standpoint are discussed below.
Robert Anthony has delineated a !’ramework which distinguishes between the different typas
of planning and control process that typically occur in organisations. His bdsic thesis is nm:
thlnklngotphnningandcomrol as two separatc and homogeneous activitics in an organisation
is not only meaningless but positively dysfunctional. Instead of this segmentation of manage-
" ment planning and control activitics into two categories of planning and controt, Anthony -
suggested that the areaof management planmng and control bcsegmenwd irito three calegories,
 resisting.the "natural femptation to use as the.iwo main divisions: (1) planning (roughly),
~ deciding what te do, and (2) control (roughly), assuring that desired resuits are obtained”. The
three calegorics suggesu:d by Anthony are: :
1) Swuategic planning -
- 2) Management conurol

'3) Operational Control

Essentially, according to Anthony, planhing and control activities are 50 closely inter linked
_ as to make the separation of these activities undersirable and meaningless. Instead, according

10 him, it makes much more ‘conceptual and pracxicalscnse 0 link logethcr planmng and control
activities which are similar and inter-twined. .

‘ Amhony s definitions of these three sub-species of plannmg and comrol are:

R)) Stnteﬁc Planning is the prooess of decidirg on objectives of the orgarnisation, on changes
- inthese objectives, omhe’msonmcs uscd to autain these ob;ecuves, and on thc polmcs that
. a#r to-govern the acquisition, use and dnsposmon of these resources.

2y Mamagement Control is the process by.whic: managers assure that tbesc resources are
' obtained and used. effectwely and efrdenﬁy in the- accomphshmmf the. omnuation’s A
- objectives.
3) Opmmc«mmns Wmmotasnﬁngﬂatspéciﬁcgsks‘meamedometfeém
and efficiently.- -
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Itisuseful mcllﬂ[y the above definitions witi. some examples. Tln.ublc pelow givesimhneu
of planning and coatrul activities in diffcrent rumlioml arcas class{fied agrording io iic above
dennmons. . 4
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Anlhony's framework enables us Lo understand t

support the three types of planning and contyol processes.

The table below depicts these characteristics and highlights the substantial dilTerences in
 information required for straggic planiing, management controt and operational control.

-Production- Location of a new . Detcrmining the Scheduling specific joos
factory product mix for a on.specific machines in
monthly production a shift’ :
Marketing . Bmering the Export’  Media planning for Planning sales contacts
"market - adventising expenditures 10 be made by a sales
| _ man in the next week
Finance.  Raisingcapitalby.  Determining maximum Determining what
’ . issuing newshares levels of credit for action (o take againist
' - customers nonpayment by a
_ R specific customer
Personnel  Decidiag onchanges  Determining who will be  Determining which
C tobemadeinthe . :° promotedto filla - - -workers will be on each
~ organisation structure  vacaied post at middie shit- =~
' and lower levels in the .
_ ofganisation

he characteistics of inforniation needed 1o

Information

" external sources
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Strategic - - Management = Optienal
C_lll'lcfuis;- Phulag Control Control
1. Volume low Intermediatt  * High
2. Levelof High - Intcrmediate Low
Aggregation ' ‘ |
3. Frequencyofuse  Low - Intermediate High
of a particulas - \ ‘
"type of data
4. Cumncy Low falcrmedialc High
requirement ' :
8. Abcuracy Low Imermediatle . High
6. Scope - Wide Imermediae High
7 Sowce Sianlﬂum Mbisuy_lmcrml Emircly Intcrnal
: ‘ - amount from



‘8. Predictability Low Fairly High ~  Very High
of use* o o
9. Variability with  High Intermediate Low
user** '
10. Distance of user  Far | Fairly close Close
(in Organisationa) \ S -
* terms) from sorces

within
organisation

By

*  HoW far in advance can the information that wiil be needed for a decision be stipulamd”
*¢ -Koragiven decision, how much of the mformauon considered necessary i xely o vary
from one individual to another. -

Ano rﬁamewoxk which is useful in structuring our underslandmgo( an MIS is one provided
by Simon. Whereas Anthony's framework is concemned with the objective of the decision-
maker, i.c. what the manager is trying to do, Simon's framework cxamines the process of
'doblsmn—makmg i.e. how does the manager make decisions.

imon breaks down the process of making a decision into three sxagcs

) Imtelligence: This is the stage in which the decnslon-maker rccognw that there is a '
problem or opportunity that requires him to make a decision.

2) Design This stage covers the determination of the alternative actions that he could ke lo
" resolve the problem or exploit the opportunity. .

3) Choice: This stage is concerned with the process by wmchonc of\he alternatives genemcd
in stage -2 is singled out to be pursued.

With this framework wecan distinguish between lhrcc major classes of decisions. Programmed
decisions a-e those in whichallstages are handicd by [ollowing a presct well-defincd procedure.

These decisiions are repelitive and routine which arisc often and are capable of being modelled’
mathematnc:ally in their entirety. The. elassic cxample would be inventory ordering decisions.

Non-progrsmmed decisions are those where none of the siages is amcnable 1o handling by
a well-defincd, pre-specilied procedure. (These decisions are novel and difficult to structure in
logical-mathcmatical terms. They have to be treated de novo whenever they arise.) Anexamplc
would bc tt ¢ decisions to sct up a new factory or launch a new line of products. '

Semi-progf amraed decisions are those in which at least one and no more than two of the above
stages can t.c ha: rdled by a well-defined presct prredure: An cxample where the intetligence
phase is well-structured would be the diverse kinds of varianceanalysis. Here comparison with
3 budget or standard is undertaken in a well-defined way to signal the necd for a decision.
- Subsequent stages of design and choice, howevcr, arc not handled by a sct procedure.

Zani's franiework draws upon the earlier two frameworks. He argucs that cticctive MIS can

‘only be desizgned inatop down fashm¢ viewing the crganisation's information needs fromthe

 vantage pointof managers who will usc it father lhdn ina ‘bottom up manner which atitomates.
- existing clir ical procedures.
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'Ac'éétdlng 0 Zafn', the impoilim'dcle(mimnts of MIS desngn are:
@ Opportunitics and rlsks _

@ Ccmpany stratcgy

@ Company structure

@ Management apd dtclsum-makmg proccsscs

@ Availabic technology
. J Available information sources -

Opportunmcs, risks, compt. u.ncncs and msoutu:s. plusthe stmegy derived from them, yield the :
company's organisational structure. This structure sub-dmdes the essential tasks lo be’
- performed, assigns them o individuais, and spelts out the mlcrrc!auonshlps of these: tasks.
Thesc tasks, and the organisational s stmcum: they wmposc. determine the various |nl'ormauon '

- needs of the company

Every orgamsauon must undcrsland its kc.y success variables whicharc acuvuucs onwhich the
company must scorc bigii for it o succeed. For cxample, a tcxtilc company in fashion market. -
must focus on pmdum promolion, undemlandmgc.uswmer responsc to productand monitoring.
competitive changes. Whereas a mill selling grey cloth (unprocessed) must focus on manufac-
turing and distribution costs.

The key success variables name the key laskb of the company and thus hclp ldcmlfy me
priorities for mrormauon sysicm development. The system, must provide information that.
mulu.s the mdw;du.nl manager’s performance of these tasks easicr and-better.

Tlmc tasks wuld be related (o strategic planning, management comrot or operational conu'ol
The content and frequency of reports that will provide the nccessary information for key task
must be identified throughan analysn.s of the du:mon-makmg processcs nerethe lramewo:ks ‘
proposcd by Anthony and Simon prove o be uscful.

Z3ni ad\mca(c participative process of MIS design. where top managcmun and functional -
managers help in understanding criti¢al arcas of operations, identification of specific informa-
“tion requirements. To fulfifthis rol- property, managers must be aware of the major sources of
information, of alicrnative methods ol supplying data, and of the impact of the major changes

- of informauon techonology. The major contribution to ml'ormatmn sysicms.in these arcas, of
coutsc, must come (rom the mformauon and data- proces.smg spec mlm.s

Using the framework, then, encourages understanding ol the critical arcas of opgrations,
identification of specific information requirements, and recognition of the technological,
cconomic aad personnel COlb(l’lanlb within whichan MIS devclops: As imporiant as anything

clse, perhaps, is the fact that systcms ate of necessity dynamnc, changmg with the envnronmcnr
" and the organisation.

In dangmng an MIS (herc arr, two types of situalions one 1 may ctome across.

If the organisation has no- cxpcmncc of computing, agplmuom which wnll ‘create the
- maximum impacton lhc()rganmalmn canbe uknufwd by usngam s framework. Key succ
varisbles are however seldom oblained through a questicnnaire survey nl‘ managersy\Ddla on
’envxronmcm, past company performance must he analysed and discussed to identify key
success variable. Jt is sometimes useful 1o pen down a quantitative measure of suchvatisble.

'1'4;7'




For example the performance of a textile unit can be sumed up through two indicators-
contribution per loom shift and fixed cost per foom shift. Similarly the performance of a
shinping oompany may be measured as gross operating profit per day. per voyugé.'m
e initions of performance indicators enables the analyst to'understand and quantify the likely
impact of imnrovement in different tasks of planning and monitoring. '

An analysis of the company's key success variables can be done onily afier a thorqugh
understanding of the company's operations. Consultants and veadors. who do not spend
adequate time in undersianding the operations arc unlikely to throw up applicaiton arcas which
will create the maximum impact. They are likely to suggest 'off-the-shelf” applications. Forsuch
applicaitons use standard software which is.available. S :

Fora company getting intp computcrkatm for the first ﬁme,ilisto( applications would have
to t_pe.gencn;ed, keeping in view 2 4-5 yeat.pe_':specave on the basis. of which a suitable
configuration would be decided. However the development and implementation of the
applicatiohs would have to be done in a phasscd manner. The first few applicatigns must be
those, which can create an impact on the performance of the organisation, are quick %
implement with the lmt,pmmtofchnngeg in the existing procedures and .ystems. Initial
success can make the later implemeuiation of complex and more involvc sysiems casier.
For organisation= which have been ino dsta processing and would like to graduate to MIS, the
choices are somewhat lisnited. Existing compiuter technology manpower and past experience .
with computer applications all such factors will condition t.. future growth.
By and iarze an effort is made 10 create useful data bescs which capture data during the
exccution of routing data processing systems. Such da:a are then analysed 10 préguce periodic
planning report for monitoring. ' |
Examples of suchsystems arc thesales s 2lysis based o invoice processing; inventory control
Mmmmmwsﬁngmdwmbuityumlyskonnnbakotm
accounting systerins. Of course marginal additions %o data ficlds, new cogling structure, revised
mmmwmwmmaummmmmmm. ‘ .
Factors Facilitating Implementatidn of MIS
A few factors which will increase the chances of a successful implementation of MIS are:
1) Involvementoftop management inthe computerisation effort, inde(ining the purpose ...
: goals of computers within the organisation. ‘
2) Sclectionofan EDP Manager who has the political skills o invoive managers inchoosing
application areas, identifying information needs and designing reports
3) . A computer staff which has interdisciplinary skills in computers, management and
'4) A bslanced expenditure on hardware and software. - S

125 SUMMARY

“This unit has given youa fsir understanding of the main features of s Management nformation
System in Organisational Contexl, describing its various functions, imporiance and relation-

ship with planning, control and operations in an organisation L.c. whatan MIS is and what &
is not. ‘
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Further, the unit sysiematically leads you 1o the prevailing status of MIS in organisations,
discussing the ever growing need of informatioh and its proper handling (processing), which
inturn led to the development of MIS and advent of computers therein to cope with t'.c haz: ~ds
faced in coordinating and managing the organisational challenges. We have also discussed
-different viewpoints about the MIS given by some management scientists.

'12.6 SELF-ASSESSMENT EXERCISES -

1 Critically evaluate the szaws of MIS ptevnllng in your orgxnisation in the hgm of the
understandmg you bave developed from this umt, and also propose adequalé measures to
C improvc it. -

-2 In what respects do the three models of Mls discussed in this uml, dnffer sigmficamly?
-Déscribe in brief.

'3 Whatdo you understand by progmnmed semn-programmed and non-pmgrammed deci-
sions; describe with the orgamsauonal cxamples, you have come across?

4 How do you dnffmnualc between planning and control in operations of an organisation?

‘ lZJ FURTHER READINGS : )

Kanter, J., 1972 Management Oriented MIS, Prentice Hall lnc Englewood-Cliffs,

Davis, G.B., 1974. MIS Conceptual Foundations, Structure and Development,
McGraw Hill: New York,-

Zélm, W.S.. 1973. "A blue print __[or MIS.", Harvard quimss Review.
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NTT13 INFORMATIONNEEDSAND
ITS ECONOMICS |

Objectives - N o o o
After going through this unit, you should be able to: A
¢ have a historical pmpectiveondaﬁmdinformationprbcasing_
*#  distinguish between data and information
+  conceptualise the data lifecycle
» identify both the logical and physical ways in which data can be processed or maniputated to |
~ produce information ' '
+  appreciate the primary aspects of cost, value and effectiveness as they relate to data and
information processing ' ' C
. gppré(:ia{e mathematical information theory.

" Structure

13.1 Introduction.

132 GrowingNeed for Information
133 Data .

13.4  Information

' 13.5 Information from Data

136  Information Economics

137  Summary

13.8  Self-assessment Exercises

13.9  Further Readings

13.1 INTRODUCTION

Some of the dawn of civilisation, people have required information to aid them in their personal’
battle of survival as well as in their attempts to manage their organisations.. Though for centuries
man lived on earth without keeping records, it became necessary for man to adjust with the growth
of social organisations. As tribes grew into nations, trade and commerce developed. Historians
have traced some type of record keeping and data processing back to about 3500 B.C. when in
Babylonia, merchants were keeping records on ciay tablets. At about the same time, the ancient
Egyptians made a great improvement in record kecping wiien they developed papyrus (the fore-
ruriner of paper) and a sharp pointed pen called a ‘cplmus’. Today merchants and all of us still
‘keep records and process data, but the technblogy by which data is processed has had a quantum
feap forward especially in the last fifieen to twenty years. The world has gone through the agricul-
rural revolution, industrial revolution and we are in the midst of the so called ‘information’ revolu-
tion. . : - -
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13.2 GROWING NEED FOR INFORMATION

There were two priméry reasons. for processing data before eighteenth century. First there was
a natural desire of men to keep an account of their possessions and wealth as exhibited by the
Babylonian merchants. Second reason for processing data before cighteenth century was
-essentially because of governmental requirements for compiling admigistrative survey data for -
 raising taxes and conscripting soldiers. Around fifteenth certtury Luca Pacioli developed the
- double eatry book keeping system, the fore-runner of our modern financial accounting systems.

- With the dawn of thie. industrial revolution, the basic tasks of prodction shifted from home and
“smallshops to the factories. With the advent of factories, other service industries like marketing
and transportation grew. The increasing size and complexity of the organisation prohibited any.
sone individual from effectively managing them without some data and its appropriate
processing. As factorics grew in size it necessitated the need for more sophisticated capital
Boods, cquipment, plant and machinery, requiring large investments. On one-hand. manage-

" méntaéeded more information for internal decisions while investors, on the other hand, nceded
information about the organisation, its soundness, heaith and credibility of its managerial -
. performances. In spite of the iechnological developiments, therc is an ever increasing pressure .

for more and more information. ‘ : ‘ ’

‘Granting of loans, credits eic. created a need ‘o maintain accounts receivable, accounts payable.
 etc. It has now become statutory for any type of organisation 1o display certain financial
statements like a balance sheet, profit and loss staement etc. duly audited and certified by

chartered accountants. - - ' '

There was a swing from integration to {ragmentation a W we are Irying to integrat
- again. Most organisations were run by single individuals. by government, this figurc wa. * :
. ruler/king, but in business it was the owner. Howc_vc'r_, with thg increasing siz¢ and complexity
.. in government, partiaments evolved and took away many of the king's powers and dutics.
Bureaucratic groups were esiablished ahd made responsiblc for spicificareas, thereby resulting
1inerosion of authority of the central figure and fragmentation of ri:sponsibilily. Inbusiness, the
owncrbegan by managing his own concern. But as the busincss diversifiod and grew, it became
- hecessary to delegate authority to o:hgr men. The communication lines and their tength
increased. The result was that the.owner often had very little knowlcdge and control of what
" decisions were made at.the lower levels. More peopic at the lower levels got involved in their
. .immediaie problems losing sight of the organisation’s overall pouls. Fragmentation had thas
‘ecome a necessary evil. The situation as of today, however, is inat there is.a visible movement
“back tosome type of an integration because of the adventof icchnology in the form of computers
and electronic data processing. '

The execulives in Indian industry, though they complain of many. things, have three areas in
common. The first is personal income lax, The second is the increasing amount of paper wosl
and the third is the paucity of 'information’ available for ‘ihei; decision-making. At ike first .
 Blance the.second and tHfird complaints seem contradiciory. On ihc one hand, information is
pouring in through paper submezging the cxecutive while on the other hand there is notadequak
information for rationalriecision-making, "Water, water, cverywhetc but nota drop 10 dri_r_x_k!’ '
is contradictionis present because there is abundan. data’ butagreat paucity of 'inlornatinz'.
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lngeneml magc,ﬂnwnnsdmandinformuonmoftcnwed m:erchangeably However, thert
is a difference between data and information.

133 DATA

s

Data are a set of isolated raw facts, figures, statistics, unrelated and uninterpreted: Data could
‘be defined as a collection of numbers, letters or symbols that can be processed, inaintained o
produced by a managemenit information system (MIS) Datamay notbe organised, may notadd
‘te.ur knowledge and may not surprise us. Organisational activities like sales, producuon,
| billing, collecting amounts due, and assigning persontnel are examples of activitics that use
data. Data items have value only if they are useful in the performance of organisational
- activitics. A tray of cards representing sales invoices by itself means very little to the sales
manager. Somctimes many reports are generated lhmugh data processing systems and placed
" on the management desk. This could be compared 1o a daily newspaper printed without
- headlines or spacing between words-an avalanche of data, but a paucity of information. Now
what then is information?

' 13.4 INFORMATION

Information is the result or product of processing data. it provides knowledge or intelligence.
freentzins an clement of surprisc, reduces unccrtainty and triggers off action. Information is
an occurrence or-a.set of occurrences which carry messages and when perceived by the
recipients via any of the.scases, increase their state of knowledge. Information is the behaviour-
initiating stimuli between sender and receiver. Information is in the formof signs thatare'toded
representations of data. Data becomes information when it is processed and placed in sbme

- context, Information s the ‘stuff’ of paperwork systems just as material js- the 'stuff' of
producrionsystems. In {actthe relation of data to information is that of raw material to finished
product. Information for one person may be the raw material for another. Information is now
considcred a resource on the level of money, materials, men, machines, methods, markets and
managements. Thus information resources could supplement the existing resource list of M's
by introducing messages and moments in the context of information resource marjgement.
information resources (in the sense of stored data of all types) are re-usable.

Realist: cally,‘ information communicatcs the state of a situation, but the perception can differ
significantly between users. information containing the same message content and quantity
communicalted in the same way and at the same time does not mean that it willbe used similarly
by the receivers. This could depend largely upon the perception, background and prejudice of
the users. .

{nformation is information only to the extent it sérves the needs of the manager. {t is significant
tor himr only il it'can add 10 his knowledge in planmng the operations and help hind in
dischar zing his personal responsibility. If the data is properly organised, the manager will be
able to react to it. I{ the data is not properly organised. jt will not be helpful to him in solving
various managerial pmblcm- Since a manager has multifarious responsibilities the time at his
disposal is limited. Thercfore, his information needs should be identified and only that data
which can be helpful to hnm should be accumulated and supplied to him.
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Activity A ,
Listdown five elements in an organisauon whiich you would term as data and/or information

and why?

...........................................................

....-.-----9-----no--ono.-..u-.----..oo--.;--}-.-a-..v-oc.----o.--o.g

----------------------------------------------------------------------
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B . Information Classification

We canclassify information found and used in an organisation into the five groups as follows:

D

)

i)

iv)

v)

Action Versus Non-action Information: Here a non-action information is synonymous
to data. Action information requires the recipient to do something when information is
received.

Rpcurrhg Versus Nol-recurﬂng Infonution Recurring information is one whlch is
gemled at regular intervals such as penod:c reports. Non-recurring information is -
typified by some special kind of studies to aid in management decision. This is of a non- .

repetitive type nature.

Documentary Versus Non-documentary Information: Documenury information is
that which is preserved in some wrilten form or available on microfilms, punch cards,
magnetic tapes, floppy disks, accounting reports etc Non-documentary information is
transmitted orally or received by an individual observation. -

Internal Versus External Information: The distinction here is obvious. It will be scen
in the subsequent unit that different managers at dlfferent h:erarchxcs in the organistaion
require different blend of internal and external inform-"on. ‘

Historical Information Versus Fnture Projections: The distinction here is again
obvious. The historical information could be futile, unless it can be used t'or future

projection.

135 INFORMATION FROM DATA

Data Life-cycle

We can think of data having their own life-cycle namely, data gcncmtion, data mampulauon,
transmission of data (and communication of intormation) and storing/retrieving and reproduc-
tion of data.
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The gemeration of cats could take place internally and/or externally. This data has o be
captured by recording of data from an event or occurrence in some form such as sales slips, -
personnel forms, purchase orders . _ : .

The captured data would have to be stondeithctinpemn'smindorinidouﬁnentorinn
'mechanical' or electronic device, microfilm, punched cards/tapes of in a device of some
. suitable form before they may be operated upon or utilised.

Stored data would have to be retrieved by searching out and gaining access 10 specific data
clements from the medium where it is stored.

Retricved data may be converted or reproduced toa diffcrent form of storage or presentation
format by way of documents reports eic. .

Data are also constantly being transported 10 the user in processed form. It is transferred 10
storage from the source, thcnprocasedandpassedbnhthemer,wboagalnremlttostom‘ge
after working on it, which becomes available for further retricval.

The randomly accumulated data has (o be sorted and classified to reveal appropriate
information. For example; sales data can be classified product-wise, territory-wise, salesper-
son-wise ctc. Such a classification will give the sales data more meaning.

Sometimes aggregation or sysithesis of many picces of data to structure a meaningfiit-whole
or complete report is oftca required.

Processing of data might entail quite a bitof manipulation and calculations involving addition,
subtraction, multiplication, division eic. based on certain formulae. Computations might have
to be performed for deriving employer's pay, customers bill, financial ratios ets. Management
science/operational rescarch models might be used for determining optimal product mix,

aggiegate planning and economic order quantity determination.

Daunucd,mmtbe utilised on some occasion by some one at some point of ime, otherwise
there is o point in putting in on inventory. When data is finally put in a usabile form i{ can be
retrieved and tumed into information at appropriate time for decision-making.

Some type of a continuous verification and evaleation of data ought 10 be taken because there:
is also an cconomic aspect of cost of processing data versus the value of the information.
Therefore, data files should be continously -moniu_ned to cleminatc useless data. -

It is important to destroy data following its evaluation or use. Destruction of data records may
be on a purcly routine basis foliowing onc time use or may occus in review of old records.
Destiuction is the terminal stage or the end of the data life-cycle.

mdaulife-cyclekpommhﬂgmel;
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! Proatics Mad int) ' _ ) _
_ Data Processing Methods

Every organisation whether business, government or social requires a certiin amouat of paper
workordaupmceshgwbiqhanbedowinamk&yofmys.»lnmemdaum
coasisted of manual procedures whereby the data operations were performed by hand with the
1id of besic devices such a3 pencil, paper, slide rule etc. Then came the clectso-mechanical
method which is actually & symbiosis of man and machine. Thea came the sue of typewriters,
cash legiswu,umeclocllﬁ elc. g
_The punched card equi methbod came into use slong with the ‘unit record sysiem, tne
- principle being that data conceming a person, object, or event is nonmally recorded (punched)
00 a card. A number of cards placed logically and sequentiaily in a deck was termed a 'file’. _
There was considerable; reduction in the manual intervention; However, it was only after the
development of the electiog computer thatone machine became capabie of performing most
of the data operstions wi intermiuem buman interveation. Today data processing is
.. generaily assumed to be uter of electromic data processiag (EDP). Computer systems
wese used (nitially in many organisations 10 perform csscatially the same functions as ADP
(Automitic Das Processing) systems. '
The compuicr simply , mﬂgmcbnofmmm-ammprmmw:@?u;
snd output devices. A major tion in the development of CPU was the stored programme
concept. A computer only the instructions given 10 it at fantastic speed. They are
highly sulted to highly repetitive type of calculations. However, whenever judgement is to be
exercised, humans remain superior, though of late more researches are being conducted in
Artificial Intelligeace (AI) and the development of knowledge based expert systems. Rocently
significant echnological developments (especially in the field of electronics) have reduced the
Mamuaaonhempmqm;mhmémmumwmuammsiumm
invariably beacfitby using computerdata processing. Compuiers of various types- mainframes,
mmmmlmmmmmmmwu



nardware costs are coming down, the software costs, however. are rising. Lca us now figure out
tbc cost of information.

' 13.6 INFORMATION ECGNOMICS

Information is a valuable resource in any organisation. However, the preparation of formal
information is not free; it costs money. How much should an organisation spend for
. inforn.ation. Some type of a cost-benefit analysis ought o be undertaken. It is more easily said,
than done. Difficulties occur in measuring the cost of providing the information and measuring
the value of information. Iaformation is conceptual in nature and possibly has hardly any
tangible characteristics, except symbolic representations. However, let us atiempt 10 under-
- stand some aspects of information economics.

Cost of Information

The costs-of pperating the information system could be categorised as follows:

D Hardware Costs: This is normally a fixed or sunk cost over a relevant range in case of
computer based information system. With the quantum jumps in the field of clecuronics,
the hardware costs are coming down appreciably.

" H) System Analysis, Design and Implementation Costs: This again is a sunk cost.
function includes formulating a methodology for overall electronic data
procedure. This should include the cost for preparation of Lrogrammes and the so
softwarc costs. With computers being the 'in thing' thcse days, Software people
pitching their costs higher and higher.

iil) Conversion Costs: This is a sunk cost and ircludes any kind of change from one method
of data processing to another. \
fv): Costof Space and Envirosmental Countrol Factors: Tllis cost is semi-variable.

. Examples of this cost are floor spacc, air-conditioners and dehmnidmet syuem. power
control units, standly generator, security and soon. The size of the compwts has shrunk
considerably from the first generation down to the fifth generation computers. Sizes luve

" shrunk whereas power and capabilities have increased manifold. ‘Many mini-and- .
microcomputers of today.are rugged enough and do not even require aw «ir-conditioned
room<likc the BBC Micro's etc. which have been introduced in schools both in rural and
urban seitings in India).

v) Operation Costs: This is basically a variable cost and includes a variety of personnel,
facilitics and systems maintenance, supplics, utilities and support facilities coets.
These costs arc often classified as either variable or non-variable costs.

~ Value of Information
Letus now discuss whatwe understand by the term 'value’ of information. To beof'va!uc there
are certain desirable characteristics or aunbutr.s of mfonnauon, quantitative and descriptive.

Information must primarily possess attributes of relévance, availability and timeliness, to bave
valuc and thus to qualify as information. Objectivily, sensitivity, comparability, conscious-
_ ness, and complcteness arc desirable and neccssary only in varying degrees. No doubt
quantifiability is dcsired to thc maximum extent possible. The quality attribute refers o the
pmnmc or absence of ambiguitics in mformauom No doubt all information should plc(enbly
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possess ‘quality'. Measures of quality are validity, sccuracy and precision. These measures of
quality are especially important and applicable to quantified informtation.

-Quality is defined as excelience or fitness. It is not an absolute concept; it is defined within a
context. An appi\l'_bation has quality relative to its primary and secondary users, operations
personncl, control personnel, mainenance personnet ¢tc. Perfect quality is very costy and
perhaps impossible. Since information is a critical organisations! resource, low quatity
information has an adverse effect on organisational performance. '

Even if informatiou is presented in such a way as to be transmitted efficiently apd mierpreted
correctly, it may not be used effectively. The quality of information is deiermined by how it
mativates hurnan action and contributes to effective decision-making. Information may be
evaluated in terms of 'ultilities' which may facilitate or retard its use. These 'utilities’ are
explained below: :

i) Forim Utllity: As the form of information more closely matches the requirements of the
decision-maker, its vaiue increases. If the manager is looking for a graph depicting the
sales history, he appreciates receiving the data in the graphical formrather than in tabular
form. .

i) Time Utility: Information has greater value to the decision-maker if it is available when
necded. I you make it available well ahead of time, he might forget about it. Obviously -
any availability after the due time might have no relevance. Therefore, greatest value is
attheappropriate time when the decision-maker needs it. The difficulty is thatsomethimes
the appropriate time is not known to the decision-maker himself.

iif) Place Utility (Accessibility): Information has greater value if it can be accessed or
delivercd casily. Onlinesystems maximise both time and place utility. Itis very important

10 have the information available at the pluce desired. A

iv) Possession Utility (Organisaticn Location): The possessor of informauon strongly
affects its value by controlling its dissemination to others. Information is power ot rather
on¢ who has information has the power. :

Though it is diflicult o quantify the contribution of the utility of information, one surrogate
waorth considering is information satisfaction viz, the degree to which the decision-maker is

satisficd ‘with the output of the formal information system.

Bias and Error

Muanagers or in fact anyonc, would have slrong'biés lowards quality rather than quantity of
information. It is possibi¢ 1o cstimate the biases of the decision-makers and previde him
suitably adjusted information.

Here v.¢ would like to inwoduce the notion of crrors in contrast to ‘bias. Errors, a more serious
problcm, may result from: . :

a) [ncorrect data measurement and coliection methods

b) Failure to follow correct processing procedures

¢) Loss or aon-processing of data

d) Wrong recording of data
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¢) Incorrect history (master) file (or use of wrong history. file)
f) ~Mistake in processing procedure
g) Deéliberate falsification.
" In most information systems, the receiver of information might have no knowledge of either
bias or crrors that may effect fts quality. The difficultics with ctrors may be overcome by
iriternal contirols so detéct errors, internal and externial auditing, addition of ‘confideice limits’
o data and user instruction in measurement and processing procedures 50 that users cag”
evaluate possible errors. The fifst two methods atterapt to reduc: the uncertaifity about the data
and therefore increase the information content. The last two remedies provide the user with -
'Value of Perfect Information ‘
In the decision thebretic framework, there could be decision-miaking wader certaluty where
we assume existence of perfect information regarding outcomes. In decision-making under
uncertainty, we assuinc only a knowlefige of possible outcomes but no_information as to
probabilities. In decision theory, the valpe of information is the value of the change'in decision
behaviour eaused because of availability of information lcss the cost of obtaining the
information. Given 8 set of possible decisions, a decision-maker will select one on the basis of
the information at band. However, if a new sctof information input changes the decision, then
the value of the new information is thd difference in value between the ouicome of the old
decision and that of the new-decision, iéss the cost of obtaining :he new information. In this
context, there is also the notion of the value of perfect information. The yalue of the perfect
_information can be computed as the difference between the ‘optimal’ policy without perfect
information and the 'ideal optimal’ policy with perfect information: o

The concept of the vatue of perfect infarmation. is useful -because it demonstra how

{nformation has value as it influences or<hanges, decision. However, decisions arc usually -

made without the right and appropriate infotmation because the needed information is uSually -
 pot available; the effort to acquire the information is too great or 100 costly; somelirnes there

is no knowledge of the Availability of the infotmation and often the information is notavailable
in the form nceded. "

13.7 SUMMARY

In this unit we have discussed the concept of data and-information. Over the years with the
growing complexities and increasing competition, the pressures for information have stepped
up manifold. There are various methods of processing data to-give some type of information.
A data life-cycle has also been explained. Data could be free, but information costs something.
We have tried to explain the various costs of information. Now thefe must be some benefits,
utility or value of information. We have discussed how the value or utility coufd-incre
dcpending on circumstances. It is quite difficult to qantify quits a few of ‘the desirablc-
characteristics of information. A brief introduction 1o the mathematical information theb in
¢ommunicaticn is also given. Information tries to-reduce the uncertainly ina given sitvation. -
This unit is a pre-requistic to the next unit dnmanagement information systems 3s the CORCEpLS:
of desirable characteristics of information, would be particularly useful in understagding
maRagement information systems.
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13.8 SELF-ASSESSEMENT EXERCISES
I Listand explain thie major reasons for ever increasing need for data processing. ,

~ 2 Whatimpact would (i) the tecnnological revolution (ii) research and developmept (m) product changes
and (iv) the information explosions have on the need for information by management in a light commer-
 cial vehicle manufacturing company, a health care delivery systemand  ing college?

3 Define the terms data and information. Discuss the daﬂ‘elence between data and information. Give
examples. .

4 Take any situation in an organisation and illustrate how‘a data life-cycle works 1 such a oonteict.

5 List the attributes that add value to information and attempt to give a sysnem of measurement for each
attnbute -
6 Find a user of information in any organisation of your choice and x;ientlfy some information report that
~ heor she receives. Ascertain or estimate the cost of this report and its value. Does thevalueexcwdthe
cost?
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MANA(‘ EMENT INFO

Objectives
. After going through this unit, you 'should be able fo:
, comprehend and conceptualise systcmsbaslcall y using a classit"mtioa of input, procossor
output, control and the environment
'@ appreciate and understand the managegent functions al various levels in the context of
relationships between management and informational needs
@ define clearly the concept of management information
@ apply the systems appmach to analysis of orgamsauom{ problcm.s

Structure

'14.1  Introduction

142 Systems View

14.3 Role of MIS at various Management chcls
144 Su‘uctute of MIS

14.5 Information Network

14.6  Desirable Characteristics of MIS
147 Summary

148 Key Words '

149 Self-assessment Exercises

'{4.10 Further Readings

,‘14.1 lNTRO'DUCTlON

Information processing is a major socictal activity. It has become an important resource in all
walksof life today. Whether itis industry, conuncree, defence, banking, education, cconomics
or politics, information is necded everywhere. A significant partof an individual's working and
’)(:lSO!lll time is spent on recording, scarching for and absorbing information. A.s muchas 70
* 10 80 per cent of a typical executive's time is spent in the processing and wmmumwtmn ol
information. Information is 'live' as it is required to be updated all the time, and it is renewable.
Informalion is substitutabic and transporiablc and can be made to travel nearly at the speed.of .
light in 2 communication network. The growth of information in the last few decades has been.
fantastic. It uscd to be said thatinformation gets doubled every ten years. But toddy this period
of doubling seems to be just five years. Theexponential growthof intormation all around makes
it pecess4ary that information is probably coliected, stored and retrieved in various Tfields sothet
itcouldhe uscfully exploited where and when nceded. (nthe previous unit, we have discussed
-in detail certain concepts about data and infoimation. From information lct us move or
management information. What information does the managér nced o manage clfcctively» We
arc intcrested in a system for providing the necessary management information. Thus we need
% coaocplmhsc a management ml‘ormauon system (MIS). '
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The MIS is a system that aids mmgementinmaking.mdimpmtﬁn decisions. Th.:. s
.quitcalotofdispari_tymdhckofprecisieninﬂahngsdasmlgesegnbyscmhglhemtureun
MIS. Mm.mkmmbgwdammmmnmmfoaBmmmﬁd
effectiveness. o .

142 SYSTEMS VIEW

A Change that has occurred'in Myeus is the adoption of'ﬂugocalled‘ ‘systems appmach’. In
 the past, managers, decision-makers and problem-solyers attempted peicemeal solutions, thinlfing

"ftan isolated mmmw'mmmofmmwmmmmm.
_';:@ymmwmmmmmm.mmmofum
"gdopungmhuymdmmﬁcpuspecﬁwbyhdopﬁngm:ysumsipmwhbm

Systems Coleopu

Tociay, we find everyone talking of systems - the transport system, edcuational system, healthcare

Jriivery symdefawemmicsymm,mmmiuﬁomymmwinﬁam
gon system, mmmmwmmmm We
are iu the midst of an erd of systems 30 to say. But what exactly do we racan by a system?

What4s a System?

A system is an organised or complex whale. It is an envity, conceptual or physical, which onsists
of interdepandent parts or components. It is this interilependency w.ich is a character sti. of the
‘parts of the systein. It is an interlocking complex of processes characterised by many reciprocal
cause effect pathways. A system. is a complex of elements or components directly or inditectly
~elated in & caspal network. This brings in the notion of some type of feedback and control to see
vhether or niot the system is in a position to achieve ihe goals/purpose/objectives of the systam,
Any system must have an objective or a set of objectives or & hicrarchial set of objectives. In a
) Iuge@mmaaymkmmmbbofmmmmmm
united by some form of regulated interaction to form an organised whole. In fact no system, unless
it be a otall;: ciosed system, can exist in isojation.
A system.is made up of sub-systems which may be composed of further sub-systems. We could
‘cez<y on thiis refinement till we arrive at the so calied ‘black box’ levet which is some perceptible
ranageable level. Justas a system is made up of sub or subftib-systems, it itself is pa:. of a super
©r supra system. This could be termed as the environment in which the system operates. The
torces in the environment impinge on the system while the system itself exerts pressure outwardly
on the envirpnment thaeshy: having some sort of a dynamic equilibrium at the boundary which
" separates the environment from the system. , _ ’ '
We can graphically depict thg above narrative description in the form of Figure L.
Let us give an illustration in the context of Figure L ‘Well, one coud think of an industrial system
or a factory system. A factory system has various sub-systems like the production sub-systém, the
financial sub-system, thé marketing sub-system and the personnel sub-systen:. Now a ntoduction

trol etc. The materials sub-sub-system can be fusthér broken dovn into ‘black hoxes’ say purchas-
~ing, stores, transportation etc. In turn, the factory system is part of the Jarge: «onomic system of
the country which wonld be the so called superior or supra system. . '
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Further we could give yet anothet.example h‘thé context of Figurc-f1. Data could be a set of

. inputimto adata processing sysicm which would process/transform/convert the data into output
or inferiiation. One could think of raw material entering as input into a productioi syst>m

. 'which is convered/transformed or processed intc an output i.e. some final product.

Activity B o o .
In the context Figure 11, gi+. atieasi three cxamplcs meatibning the inputs, the processor and |
the set outputs. o . - ‘ '

© Input E - Prooessor- . -

-----------------------------------------------------------------------------

Policies

: '.' - I,F N s °
".t ‘ " 4 " ':o
4. 1 .
Revenue [Costs | Profit |
- Middié management :: "
Schedules ]Meosumme'nts  :
3 3 RN ¥ DT RS

 Goods |Services | Performance
Operating. management

Figore 113: Interaction of Management Levels

Continuing the example further in the context of Figure IH this time, the quality of the finished
product'could be measured by comparing it with the standard spetifications of the finished
product. Depending on the deviations or variances the manager-can'then adjust the quality and
quantity of the raw ma tpriaf s. The environme-it of the factory systent under consideration could
be other factories, competitors, customers, markets, sociopolitical and cultural factors,
government et~ . '

1143 ROLE OF MIS AT VARIOUS MANAGEMENT LEVELS

- Some say that mamgemeni can-be undzrsiood by observing what managers do. Managers get
the work doas through others. Management can aiso be undersiood by the type of functions a*
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managerperforms. A manager usually performs the following functions: Planning, Organising,
Staffing, Directing, Coordinating, Reporting and Budgeting. In fact management is a process
of acteviny an orgénisation's goals and objectives by, judicionsly making use of resources of
. men, materials, machines, money, methods, messages and momerits (the last two in the context
of information being a vital resources to the manager/decision-maker).

Managem=nt can also be seen as structured into three-hierarchical levels namely, top level,
middle level and boltom Jlevel or sirategic, tactical and operational levels, respectively.
Altheugh lines of demarcation are not absolute and clear-cut, one can usually distinguish
certain layers within the organisation which are characierised by the classical pyramidical type
of structures as shown in Figure 1Il. Top mfnagement establishes the policies, plans and
objectives of the company as well as a budget framework under which the various departments
- will operate. These factors are proniulgated and passed down to middle management. They are
transiated into specific revenue, cost and profit goals.particularly if each department works
under a cost or profit centre concept. These are reviewed, analysea and modified i accordance
with the overall pians and policies until agreement is reached. Middle management then issues
 the specific schedules and measurement yardsticks to the operatonal management. The
' operational level has the responsibility of producing goods and services to meet the keveaue,
profit and other goals, which in turn will enablg the organisation achicve its overall plans and

" objectives. o _

"f Control

Middle level ; .
Figure 1V: The Allocation of Managen' Thise

The hierarchical view of management is important for two reasons: infurmarion needs tend to

be different at ditferent levels ot managemém and the amount of time devoted to any given.-

“Junction varies considerably with the cvel as can be scen in Figure IV. The job content at
various management levels is futther elaborated in Table 1.
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Inthe context of MIS, management can perhaps be bess uefined as a process of (i) selection of
objectives (if) judicious allocation of resources (iii) determining operational plans and
_scheduies (iv) keeping couatrol of progress and (v) cvaluauon through feedback. Each of these
“aireas require certain decisions to be made.
' Thus.we take stratgic decisions atthe top level, tactical decsions atthe lmddlc and operational
‘Gecisions at the junior level. As can be seen from Tabie 1, the type of problems and deicisions
 atthe junior level ate quite deterministic and structured, so we can have programmed ecisions.
Butas we move to higher level, situations become fuzzy, ambxguous and unstructured, and thus
we are faced with non-programmed decisions. We find that with the introduction of computers,
we have gone about routine EDP type of an activity for the essentially programmed decisions
that take place at the operating levei. Perhaps with the rapid advarices that are taking place in
“the field of electronics, communicationand computers, we might have good progressin thefield -
of Al (Artificial intelligence) and accordingly devise knowledge based expent sysiems which
would be helpful at the strategic level to cater o non-programmed complex type of decision-
making situations, . _

Table 1 v
. Job Comtent of Management Levels ,
.Character . Top Management Middle Management Operating
1  Focuson Heavy Modente _ Minimum
© plasning : | . |
2 Focuson Moderate Heavy: - Heavy
. Control . .
3 " Time Fame One 1o Five Years Upto a year Day to day
4  Scopeofactivitv  Broad _ Entire functional Singje sub-function
‘ o area A or sublask
S Nanixeof Relatively _ Moderately . * Highly-
 activity -unstructured structured . - structured
- 6.- Levelof . Very complex, Less complex, ' Straightfotward
© complexity many variables better defined S
_ o . vagiables. :
7 Job- - - Difficult . . Less difficult Relatively easy
measurement A _ :
8 Resullof activity  Plans, policies and Implementation Ead product
: strategies schedules, '
: performance
. B Yardsticks o
9  Typeof - Extemal Intcrnal, reasonable Internal, historical;
" information accuracy bigh levet of
utiliseg = : e accunacy
10 * Menta] attributes  Creative innovative Respowble, : Efficient, effective
' persuasive, :
' o ) administrative .
11 Numberof Few Moderate number Many
* people. )
involved . »
12 ‘Depatment ‘Intra-division, - Inira-division, Intra departmeat
. divisional i ‘ inter department _ '
interaction )

3

Source: J.Kanters-. "Managenient Information Systems”, 3rd Ed., Prentice Hall: Eaglewoéd-,Clil‘E.
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Though the classic pyramidical structure is generally acceptable, unfortunately in the modem complex
organisation this ncat, militaristic, conﬁgmanon seldom’(!) fits the reality. Under conditions facing modern
management the strategy and the control tend fo become more remote from the resources that are geographi-
cally spread and organisationally diverse. Between the decision-maker and the resources lie systems-of
people and data handling equipment - that can distort, delay, amplify, and dampen messages. External to the
cnterprise, interest groups-in government; consumers, labour representatives, other national and interna-
tional agencies are involved in an information exchange. The modern manager must be capabie of mzmagmg
his information systems for stuncgnc plmmng, management control and operational control.

Let us now see what the stmcmte ofa mnagement information system is.

144 STRUCTURE OF MIS

Few concepts have been more vague and misunderstood as the definitionrand scope of an MIS. Many experts
think that an MIS is the c,omputerisation of clerical work. This is incorrect. Others hope that some day it might
be possible to have an all knowing expert computer system which will provide answers and decisions for
complex problems when a manager/executive simply presses a few buttons. This view would perhaps remain
a dream. An MIS is a means for connecting the managed operating systems by exchange of information. An
MIS is more than a set of ideas or concepts. It is an operational system performing a variety of functions to
produce outputs which are useful to the opei'ating personnel and management of an organisatidn. Managers
have atways had ‘sources’ of informazion, the MIS provides a system of information. It is imperative to realise
that a systems approach to managing is necessary ‘to complete in today’s world. The systems approach to
management must precede the design and use of an MIS. The computer is only a competent, or a tool of the
- MIS, not the MIS itself or the central focus of MIS. Management rhust take an active part in the design of the
~. MIS. Participatory design process is advocated. Technical knowledge of the computer, though preferable, is
not necessary for the manager to perform his role in the design of MIS. The essence of MIS is integrated
planned systems are and not “the islands of mechanisation™ or data processsing systems,

Navis and Oison define MIS as an integrated user machine system for providing information to support
vperations, management and decision-imking functions in an organisation. The system, if it is computer
hased, utilises computer hardware and software, manual procedures, decision models and preferably a data
hase. A data base is a centrally controlled integrated collection of logically organised data. The underlying
concept of a data (bank) base is that data needs to be managed in order to be available for processing and
i we appropriate quality and value. Over time, the concept of a single highly integrated system was
«' :monstrated to be too coinplex to implement. The MIS concept is now veering around to that of a federation

. "sub-systems developed and implemented as needed but conforming to the-overall plan. Thus rather than .
a single global MIS, an organisation may have many related information systems which serve managenal
.nwds in various ways.

NIIS is an organised method of providing past, present and projected information relating to
internal operations of an organisation .and external intelligence- by good environment
. scanning- techniques. All organisations have some kind of information system even though
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some systems might be nothing more than filing cabinets and an accounts ledger. An information sy ":m
should have a systematic, formal assemblage of components that performs data procesing operations to (a) -
meet the legal and transactional data processing requirements (b) provide information to managers at all
levels for carrying out their funactions effectively and (c) provide a variety of useful reports as required to
internal and external constituents. If a report does not have an element of utility, why generate it or ask for it, -
unless it is-a statutory requlrement. Since the facts are too many and keeping track of them means getting
bogged down in day-to-day routine matters, the managers do not have sufficient time for creative, and
innovative work and for decision-making of a strategic nature. It is, therefore, imperative to ask for ‘exception’
reports. Perhaps it is well to introduce a brainstorming session of executives involved at different levels to

‘ specify what they are looking for, what is tobé done, by whom, by what data and in what fonn It would be,
worth creating confidence and mutual trust about not reporting normal things. Perhaps some type o\f a
selective information management could be pursued somewhat similar to the selective inventory management
of value based ABC analysis and critically based VED (Vital, Essential, Desirable) form.

14.5 INFORMATION NETWORK

Invariably}we find information flowing from one place to another, from one decision-maker to another in an
organisation, Perhaps it is, this, phenomenon which motivated Forrester to conceptualise an organisation as
an Information Network. He observes that enterprises are very complex multiloop interconnected systems.
Decisions are made at multiple points throughout the system at various hierarchical levels. Each resulting
action generates informtion that may be used at several, thongh not necessarily at all decision points. This
structure of cascaded and interconnected information feedback loops, when takentogetber describe the total
system. The interlocking network of information channels emerges at various points, to control physical
processes such as the hiring of employees, the building of factories, and the production of goods and/or
services. Every action point in the system is backed up by a local decision point whose information sources
reach into other parts of the organisation and the surrounding environment. Management is a process of
converting information into action-a process analogous to decision-making. Forrester conceptualises six
. information feedback networks in an industrial setting namely, materials, orders, money, personnel capital
equipment and information. A policy is a rule that states how ﬂlc'day-to-day operating decisions are made.
Decisions are the result or applying the policy rules to the particular condluons that prevail at any moment.

In essence, therefore there is mseﬁtlallyan activity centre where certain actions or activities mkcphcewhmh
change the level or state of the system. These activities are carried out because of higher level direction
received from the managers at the decision centres which have their own set of decision procedures or norms.
The combination of an activity centre plus decision centre is termed a functional unit because it performs a
function. The functional unit is represented in Figure V which shows the flow of information. Hence the
information system could be designed to provide information to each functional unit, in fact at each of the
strategic planning ievel, management control level and operational level asshown in Figure V1. 'The informa-
tion system for related functional units can be clustered moanmfomanonsub-cym An opersationsl
function is a class of anyone or more types of actions, carried on by the same or different functional units
which regulate the inflow and/or outflow to or from sequence of levels as.a group. A management control
centre is one or more management people together with their supporting staff which acts asa decision centre
for a group of functional units or for a group of subordinate management control centres,
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An information sub-sysem is a special operational function unit and MIS is an operationa!
function whose parts (corresponding to functic:nal units) are information sub-systems of othe:
operation tuncuons. We could also think of an Operatioial Control Module as'that part of an
information sub-system which supports the functiona! mnits of an operationa’ function. -
Magnagement control inodule is that part of an infcrmation sub-system which supports the
management coatrol centres of an opemib_na'{ function. Parts of information sub-systems.
rermed modules, are the basic entities which help in adopting a modular approach to an MIS
design. The use of modules is desirable because it allows improved project controt The
modules ¢an be written and tested separately allowing more efficient planning and implemcn-
fation in phases.

The Non-formal Element

An MIS model has 1o reflect formal and informal flow of communication of messages/daty,
information. At the bottom is the physical system-the workers and all equipment and facilities

.used to produce the products and/or services. Internal data generated here is passed-on Wiz - -

information processing resources (which couvld be manual or computer based, preicrat ly
making use of a dawa base) which/gencratc internal information forrmmally The internal 2.ad
external environmental-information is passed-on W the appropriu .¢ <xccutives/managers who
also acquire on their own internal and external informatios. on an informa, non'te-rmai manrer.
Gordon Davis has conceptualised the various MIS componicats chart as shown :n Figure VI

Part of the MIS is available for use by anyone in the or..an isal\ibn, and part is private, resiricicc
to only the person establishing it. The compuier resource (in case of computer bascd MIS) is
a part of the public MIS, whereas the information that an executive receives from telephonc
calls, letiers and memos sent on a personal basis arc exampies of the private MIS. Like vise.
partof the MIS is formal and part is informal. The formal MIS is prescribed by procediere such
as computer programme. The infoniaat MHS has no spelled-out routine. The size of the four
boxes in Figure VIl are what itought to be like-1he largest being public-formal anic tr <malles:

i

Public Public formal bl t¢
. . [ |infdrmat
- 1
) o _Privqtei
Private ’ .Prnv'uh formal informal
. Formal ‘ Intorma! poge

Figure V1i: Duris’ MIS Formal & laformal Compuneins

being ;*ivatc—iul'ormal (which in an ideal case ought 1o be at the zero level which perhaps will
pever occur). Atteation must be directed also w the jntormal organisation strugture. Manage-
ment should try o identify information needs that are not being fulfilled by-the Rsxrgz._l system
and 16 Incorporaic as many of thesc {lows into the formal M IS as possibie. Cerainly tase
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informal powﬂercenlres of theorgamsauon that can mﬂumcethe success of the MIS should be identified and
included in the dgsign effort. One often wonder.s whether an MIS should straight away be superimposed on
the existing orgahisation structure.

14.6 DESIRABLE CHARACTERIS’HCS OF MIS

it would be proper if we recall 1he desired characteristics of mformauon ie, aocuracy, timeliness, objectivity,
relevance, conciseness etc, You will discover that some of these characteristics are also the desirable charac-
teristics of a good, effectivé and efficient MIS, The process of.developing an MIS is never ending, as
organisations strive to take advantage of new technology and methodology. The evolutionary process
followed in achieving an MIS is called the MIS life-cycle which consists of phases in a sequence of planning,
analysis and design, implementation, operation and control. The manager is ultimately responsible both for
Jdeveloping and using it. The information, specialists ought to serve as valuable technical assistants. No
doubt, the information specialists play a vital role in the development of MIS. They often trigger the manager’s
interest in a new system by iﬁforming the manager of a new technology or method. Though the specialists
recommend a particular system design, it is the manager’s responsibility to approve its implementation, Once
‘he manager makes the decision, it is the information specialist’ task to implement the system. The MIS would
1ave to preferably cater to the management/leadership styles also. If there could be greater user-invol vement
4 all stages of the MIS life-cycle, then the end results would tend to be superior.

"~ “he system should help each executive in his decision-making process for problem identification, generation
- nd evaluation of altemative courses of action, to acquire necessary feedback on implementing his decision
nd help to take corrective action. The MIS should develop the much needed management information rather
1an facts. It should provide relevant dats, in a summarised form to the higher echelons viz. the system should
¢ integrated through a centralised data base to cut down on redundancics, overlaps and costs Apart from
1¢ appropriateness of information at different levels, it is important to recognise that different types of
1formation are required for planning, control, and other managerial functions. It might become necessary to
omputerise your system wpeclally if you are dealing with a large complex organisation or if you find that the
xisting manual based MIS is not in a position to provide you with timely information. Make sure that the
:portschmnedmufromtlelSarerelevamandnmmgﬁnl They should be easy to understand and read
ith good documentation. It is a good practice to distribute the reports only to those that gemnnely need and
iake use of it. The MIS shouldberobustbutnthesame,ﬁmenshouldbe flexible and sensitive enough to

ater to relevant charges in technologies, methodologies maﬂlechmgedpmumm There should be some
pe of a review under@kenperiodieallytomessﬂ\ewptﬂmfthcm&

4.7 SUMMARY

1 this unit we have tried to conceptualise, management’ mfarmatlon and conhl sys . The
ancepts of data and information having already boen outlined in the previous unit, gystems
ncepts, and systems approach were discussd in this unit. The systems approach advocates
1 integrated, holistic, systematic and scientific approach. ‘Next certain concepts of madagement
ere visited again but discussed in the context of MIS. A manager is primarily a dccmon-
aker and a problem - solver. Infomutnon is one of the prime resource inputs to his ’decnslon-
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making. It becomes necessary to provide the right type of information to the right decision-maker at the right
time. Thus the need for an cffective system to provide information to management-at ny levels. The whole
organisation could be thought of as an information network, both formal and informal, connecting various
decision centres at various levels. Managers at different levels perform different managerial functions and
hence require different types of information. A conceptual framework outlining the desirable features of MiS
have been described which could lead youtowmdsthedwgnofm MlStfyoudoalmlemereldmgon the

subject.

14.8 KEY WORDS | | -

Analysis: The methodical study of a problem. F.specmny the modulansmg ofa problem mosmnllennd
simpler problems. Usually used in a nonbusiness sense (such ne numeueal analysis; openhons amlysu) ‘
unless combined with a business term. :

Audit: Exammauonandvmﬁcaumofreoofds. . v
Binary Digit: EltheroftlwdxgltsOoﬂ Asmgledlgxtofﬂmbmarynmnbersym Bmstheconu'ucbonof
binary digit. o :
aniness~’l‘hcpurclnseandsaleofgoodsmordertomakeamﬁt.Asmedmth:sblook,b\menwmy
pnssesﬂ:eprofesslonsandmdm&y,mymdeofgoodswmmmnﬁcmaomuwuvnymdmé

- for profit. Anymsnwuonormofpeoplemgagedmsuchmuy

aninesSyuem Asystcmusodtoaccomphshsomebusmessgoal T&picalbtmmtys&unmclnde
accounts receivable systems, payroll systems, banking systems and so on. L .

Central Processing Unit: Dnnctsﬂ:eoperanonofodnermtsmaoompmmdpafmﬂlednmnw
lation and computations needed to effect the desired transformation of the input data. Frequently written
CPU. Wbenﬂuwordconputer:susedwmeanlessﬂ:anacomplemeompuungsym|tgenenllydenowu'
' theCPU In computers referred to as main frame.

_ Comm-nluﬁol Systein: Used to convey data from one point to anomer ‘Consists of a meuage source,

message channel and message receiver. Alsocalleddatatnnmmmsystan dmcommlmmonuynun :
and the like.

Components: A part of system. An elementofa larger thing. See System and sub-aym A component is
genemlly a sub-system unless it is too supple to be considered a system at all..

_ Cycle~Asequcnceofoperat:onsoracnwtmthatarerepemdreguhdy(ﬂmghdwmmaybe‘
vanedfmmnpeuuonmrepeunon.) ‘

Data: Som:reprmnunon of facts mstrhctnons, or concepts. Commonly reptesmtedmsymbols lmt in
_comwtmsedbusmesssystems.nugenemllyrepmwdwuhgnphm ,

Data Base: Some number of files, Mostdaﬁ?baseshavenames(cotpombm ﬁnancnldlhbaae,prémn
tion data base and so on). .

Implementation: The step in the system h}rfcycle where sgystem design is conmmed as wal busmess,. '
system.

Information: The meaning humans assign to data. The purpose of an information symms isthe plodlwuou
of information from data.
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Installation: The step in the system life-cycle where a new business system is put into use. Also used to mean
a business or computing facility.

Management by Exception: A principle of management where attention is focused only on performance. The
phrase used in connection with the presumed action required where reports on performance differ from

original projections. Characteristically these reports bring out ‘favoumble and ‘unfavourable’ variances, the
latter being the basis for ‘Management ‘by exception’.

Managemcnt Information System: A business application that collects, maintains, correfates, and selectively
displays information to assist human being in decision-making. Generally denoted by the acronym. MIS.

Message: The information to be, transmissted by a communication system.

Microprogramming: Using a programme to specify the inter-relatioriship among the sub-systems of a com-
puter when the computer is being viewed at the architectural level. These programs and the hardware they

control are often referred to as firmware. Mlcroprogramlmng permits redefinition of a computer’s hardware,
machine language instructions without making any wiring changes.

Module; A Part of a whole.

Organisation: Either (1) an mstttutnon, body of people organised for some purpose or the adnumstratlve
personnel of a business or (2) synonymous with structure. .

Storage: A mechanism into which data can be entered, in which it can be held and from which it can be
retiicved at a later time. Loosely any mechanism that can store data.

System: Some number of components that interact in such a manner that the whole is more than the sum of its
parts.

Systems Analysis: The step in the system hfe—cycle were a detailed study is made of the need and its
solutions and the environment in which they must cxist.

Systems Life-Cycle: The sequence of steps through which a typlcal business system passes; need, concep-
tion, feasibility study, system analysis, design, implementation testing installation or conversion, production
mamtenance and cessatlon This cycle has also been stated as :

1) need,

2)  conception.

3) ' wild enthusiasm,

4) total confusion,

5)  search for the guilty,

6) punishment of the innocent,
N
8) need.

t

promabhn of non participants, and

14.9 SELF _ASSESMENT EXERCISES
1 Discuss fully the purpose of an information system.

2 Discuss why management needs information. Is it possible for the management of an organisation to
' make effective decisions without the aid of an information system? Discuss. .

s
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~ 3 " "Inthe end, the informaiton system must be recognised only as a foundation for humae
judmement, insight and inventiveness” Discuss.

4  What impact docs the implementation of progmmmed-decnsuon-making have on the
management system of an organisation?

"Formal information can't do much (o help top level decision-makers”. Djscuss.

Sketch and explaina schematic diagram of a systemi with its management constituents
input relation to the cavironm N ‘am}its information system. Choose any organisation:
‘system with which you are familiar.

7 Compare and contrast formal and informal intormation. Give five exampl.'s of cach.

8 Vjsit an organisation of your choice and describe its information sysiem. Is it based on th
hierarchical or systems-approach, or a variation thereof?
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BLOCK 5 SYSTEMS ANALYSIS AND
COMPUTER LANGUAGES

This block comprises of three units.

Unit 15 deals with the. design and development of Compum Based lnfonnmon Symm
in an orgamsanon. discussing extensively the System Life Cycle ’

The second Unit (16) gives the basic insight ito computer pmgmnnung wnh the help of

programming illustrations, dlscussmg lngher languages and preparation of flow diagrams
~ before writing programmes.

The third and last Unit (17) speclﬁcally deals extenswely w;th OOBOL progmnmmg -
explaining in deals all the steps and other specifications mwo!ved in it. ,



UNIT 15 _SYSTEMS ANALYSIS AND DISIGN

Objectives

mmmnmnm:wusmuwnm

® Memundlheduignlnddevdwdcompnwmmfmﬁonsm(@m)m
an organisation

@ lnnwahommevaﬂomupeclsanﬂcompomuofSymmUIcCycleInaCB!S

@ have an idea at vt the imporstaince of flow diagrams in designing CBIS.

15.1 Introduction

152 System Life Cycle

15.3 Data Flow Diagram

15.4 Duta Dictionary

1.5 Decision Tubles

15.6 Decision Trees

157 Structured English -
15.83 Summary .

159 Seif-assessment Exercises
15.10 Further. Readings

' 18.1 INTRODUCTION _

Systems anslysis and design provides a structured approach 10 the design and development of
 Computer Based Information Syssem (CBIS). The tasks involved in the design and develop-
‘mqatof CBIS can be broadly classified into three categories, namely (i) Sysicms Analysis; (@) -
Logical Sysiem Destgn.ad(ui)?hysialSystesign. AlppalDesisnpmvidualogic-
~ fos obtaining the desired outputs from available inputs. A Physical design maps the logical |
Monmthcphysialhudweoflmmpumsystem

A Computer Based Information Sysiem (CBIS) is a set of sofiware packages, which when
execuied, provides information for decision-making. Designing and developing a CBIS isone
of the most important activitics in any organisation, as it involves people at different levels in
the organisation. Like any living organism, a CBIS also has .. iife cycle. .

182 sYs'rE-M LIFE CYCLE

The vatious stages in-the life cycle of a CBIS are described below:

mmlmmmcmost impommstcpismpmvidcaomdsuwmemot
ofganisational objeclivcs, for the proposcd CBIS: This is primarily a tespomibility of the lop
management.

Feasibility: The ncxisicp is 10 examine the feasibility of the propused system This 1avolves
cvaluating the costs and benefits of the system. imtially 8 rough cost-benefit analysis will bc
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sufficient for the 1op management 10 take a decision either in favour of or against the proposed

Costs include costs of design, development, implementation and maintenance of the system.
Benefits will be realised from the timely and accurate generation of required information to
meet the stated objectives of the organisation: It is 1o be fealised that a data base created for a
particular CBIS application usually serves other applications as well to a certain-extent. For”
example, adata base for pay roll accounting can be used for applications such as Provident Fund
(PF) accounting, Retirement Benefits accounting, Personnel Information Systems etc. Such ™
indirect benefits also should be considered in the feasibility analysis. '

Feasibility study is a part of Sysiems Analysis. Experience has shown that delaying or
neglecting feasibility study is one of the major reasons for the failure of a CBIS.

Systems Analysis: Systems 'Analysis is the next stage 1n the life cycle of a CBIS. This step
‘involves the following: -
@ understanding the ofpanisation to identify the flow of information between different levels
in the organisation ‘
@ adetailed examination of the proposed system.(application area) for CBIS
. @ identifying alternative approaches to meet the stated objectives of the system
@ cvaluating the costs and benefits of cach alternative in detail, and finally
® choosing the 'most appropriate’ alternative.

. Systems Analysis involves team work and a considerable apiount of ume. A clearerpicture of
costs and benefits of alternative approaches will emerge from a deddited study of thé pioposed
system. [nvolvement of ultimate users of CBIS is very crucial at this stage itself, so that the
acceptance of CBIS upon implementation will be relatively easy.

System Design (Logical): Providing Logical System Design for the chosen aiternative
involves: ' '

@ understanding user requirements

@ idenifying data requirements

@ suggesting a logical organisation of data, and o _

@ suggzesting a logical procedure to produce the desired outputs from available inputs.

1t is very impontant that we uriderstand the requirements of various users in the organisation.
Users at different levels in an arganisation have different information requirements for
decision-making. Information requirement can be broadly classified into three groups ‘as
follows: ' ’ -

@ monitoring and.control decisions

@ plarining decisions, and

@ policy and strategy decisions,

Detailed discussions between system designers and ultimate users is very essential to estimate
users' requirements clearly. This includes identifying report contents, frequency of reporting,
formating of reports and preseatation of reports {tabular vs. pictorial), for each user.
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Amrsﬂmmm' requirements, a system designer works backwards bidemitydm_
mﬂm&ﬂhnsmclndeudenufymgdmsmmthemm:ndtypeotdau Mh
aﬁiiahle.anddatagaps. g .

The nextsicp is (o establisha pmmmg]ogjcmpmdwelhe desired outpujsfrom lheavaihble :
‘inputs. This step involves data flow analysis and a data processisig anlaysis. Daia flow
analysis helps us to arrive at a logical organisation of data into computer files. A file is a
collection of similar reeorlls, each record has a num&erof dnhih-s\(ﬁelds) of infomaion
ofa: paniculmnﬂy Forexample, a payroll file willvontain mmypayroﬂ records, each record .
cirrying thé necessary data items (ficldy) of information of an cmployee, like name, designa-

tion, department, basic salary. ~tc.

Alogical xepresenmionofdah llo\(unlyskanddm pmhglulysh ina CBIS canbe
effectively provided through structured system design tools. These are:

@ data flow diagrams,

©® data dictionary foTusfta tiow anklysis

"@ decision tables '

@ decisiomrees, and

@ structured English for data processing ainlysis. ‘

These tools are highly recommended to present a well documented and self exphined lognal
system design. These tools are explained in getail Iater

System Design. (Physical): Whlle a logical design pmvides an uumaw"bf prowssing
requirements, a physical design involm mapping. the logml design onto the physical
hardwaré of'a computer svsiem. Upgradmg the existing hardware and/or acquiring a new
computer system it required to meet flie processmgieqairem is:ho undertakgn at this
stage.

Subsequently, file organisation details: are yorked out and apptopriate file omn!smon ’
methods §stablished for processing and storing data. File organisation methods can be broadly

classified into two types - serial access organisation and random access orgamsatim Thue
methods are discussed in detail i in another unit.. A ’

A system flow chart is commonly used to ptesent the physwal system design. It is to be realised
that a system flow chart is different -from a programme flow chart. A detailed dnscussion on
system flow chan is gwcn later.

ilnplemenutlom Actual pmgmmmmg mruken at. this slagz 0 implemem the proposed
CBIS in the available hardware. This activity includes: - :
@ programme development -
@ debugging of programmes: i.c. spolung and correcting cn'ols in pmgmnming
@ testiag of individual pfogrammc modules on sample dala .
@ impicmenting the entirc systcm on the computes
@ getting accepiance of the CBIS fromi its users -
- @ provxdmg user training, and.
- @ preparing user manuals and documentations;
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This is the most time consuming activity in the life cycle of s CBIS; and is also the costiiest
activity. Sysiems Analysts have a teadency % Jose isterest onle all the programmes are
developed and tested © theirown satisfaction, and not necessarily 10 the satisfaction of the
users. This tendency is dangerous and should be avoided at all cost. It is the responsibility of
 systemns analysts 10 properly documnent their progrimmes, prepare uscr manusls, provide user
training and getting acceptance for the CBIS from jts wsers. , .

Maintesance: Maintenance follows & successful implementation of the CBIS. As users
develop faith in a CBIS, their demands on the system will grow. The system design should be
flexible enough to accommodate future requests, refincinents, modifications, and changes 1o
suitusers' requirements. Well documented logical and physical designs ofa CBIS will facilitate
its maintenance considerably. '

The {ollowing table summarises mmmhmwo{am

Table 1: System Lifs Cycle

Objectives _ Broad statement of objectives

Feasibility Rough cost/bencfit snalysis

Systcm Analysis Bvamﬁq aliernatives and cioosing the most
appropriate slierfistive 1o meet the objectives

Systems Design (Logical) A broad logical design structered'tools tike DFD,
Data Dictionary, Decision Tree, Decision Table,

" Structured English etc. and arvive st system

requirements,

System Design (Physical) Deniled sysiem design, taking into accoumt
availablc and proposed bardware - wac of system

Implementation Programming, implementing and uset

Maintenspre Modifications aad revision for user aceds.

- 15.3 DATA FLOW DIAGRAM

* Daia Flow Diagram (DFD) is 2 graphical represcatation to depict the flow of data ina CBIS.
~ Itshould be realised that a DFD provides only logical data flow and met a physical dats fiew.

A fogical data flow in s CBIS can be cxplained as follows: Data orginates from a Seercs,
undergoes some Processing and icrminates in a Sink. The processing sicp may require dita
stored elsewhere in Data Stoves, over and sbove what is supplicd by the source. Similady the

output of processing may be an intermediate data siore which is used for subsequent processing.
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-« These components of a DFD are prescnted graphically, using the following conventions:
* @ aclosed square box to demoie source/sink

4 ‘anopen rectangular box to denote intermediate data store

. @ acircle 1o denote processing, and

@ anamow 10 denote the dircctional flow of dat.

- For Enmp!q consider the case of a 'pay roll accounting system, to prqme salary statements
for cach employee of an organisation. Data flow for sucha sysiem can be represented as shown
‘below in Figure I. .

Pigere 1 : A DFD for PayreB Processing.

In Figure 1, data on employees originate from accounts office (source), gets processed, salary
statements go o employecs (sink), and updated data on employees (c.g. total tax deducted, total
‘contributions to provident fund, eic.) is stored in an intermediate computer file (data store)
which is needed for subsequent processing next month. '

A DFD displays data flow in a tep-down approach. Therefore we start with a macro DFD aliq
‘explode it' into micro DFDs. Care has to be exercised to provide clarity for each level of DFD.
Towards this, a sandard practice is

3) nat to use more than one page tor one DFD, and !
'b)- not to show more than 6 or 7 circles (processing steps) in each DFD-

The following Figure iHustrates this pracuce.
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Pigurs B : A DD Pagrol Accommtied

’ Accoum
OFFICE

While exploding a DFD into lower levels, it is very essential to maintain a continuity and
tinkage between a DFD and its member DFDs. This is achicved by numbering each circle
(processing step) by a‘dopum the numbering system used in text books. In a text boak, chapters
are numbered 1,2,3,... .. sections within a chapter have numbers as extensiong of the
chapter.number, ¢.g. l l ,l 2 1.3,.... and sub-sections within each segtion numbered as 1.1.1,
) 112,1l3,etcSmilarlycsrclestFDsarenumberedasl,z,:i «1.14,1.2,13,..., 11

The following Figure illustrates this numbering convention.
vﬁnmz'm,c--mq.gmhhm;

Sucha hierarchical approacmodrawmg DFDs providesaclear logic forsysterh dmlgn,apropel
documenusion of processing steps and an estimate of pwwssnng'reqyiremenu
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15.4 DATA DICTIONARY

A Daa Digtionary (DD) is intcnded to provide a complete dommenutnon of all the clemenss | '
" of a Data Flow Diagram, namely data items, data stores, and data ﬂows Data described in a

DD carries the following demls.
Data type Data item/data store/data flow
Data name Name of dan iwm/dan storeldm flow
Data aliases Anemte names used for eonmnlence by multiple users.
Data description A short description of data, explained in simple terms.
Data chasacteristics Characteristics of each data type;

- Adauitemischmmhedbyitstype(numﬁcl

alphanumenc), width, esc.

Bclowwedescn‘betheeomcmsofa DD rorasampmjmm,dmmmau flow fora -

A data store is characterised by its composition (setof
data items), organisation (Sequestial, random), etc.
A dan flow is duumrkedby is ongin. destination,
etc.

. CBIS on payroit accounting.

DATA ITEM

@ Data type

@ Data name

@ Data aliases

@ Data description
Dats characteristics

Type
Width

Associated data stores

Associated da‘ta
processes

Comments:

DATA STORE
@ Data type

® Data name

@ Data aliases

® Data description

Data’item

G-SALARY
Wages

Moﬁthly gmss salary of an employee

Numerical

- 7.2

4 digits for the rupee component

" 1 digit for the decimal point

2 digits for the paise component
Payroll file '

- Personnel ﬁl¢ :

Payroll file

PF accounting

Personnel information systems .

Gross salary is b on employees designation, and hence
falls within a specified range. .

Data store -

Payroll file

Salary file
Maste, file on employees for payroll mounung
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Data characteristics

Composition

Organisation
Volume

‘Stze
Associated data

Inbound data flow
Outbound data flow
Comments

DATA FLOW

@ Data type

@ Data name

@ Data aliases -

@ Data description
Data characteristics
Origin

Destination
Conients

Associated data
prouesses
Associated data -
Stofes -
Comments

EMP-NAME
Designation
B-Salary
Department

- G-Salary

Sequential file N
1000 records (spproximately)
350 K bytes (approximately) per recond

.Payrol!wcounﬁng

PF accounting

This file gets updated every month at the time of pay roll
processing. On an average, about 5 records are deleted per
month (retiringAeaving the organisation) and about 1Q records
are added per month (new appointments).

Data flow
DATA ON EMPLOYEES

Data on employees required for payroll processing

Accounts office

Process 1 in payroll accounting
EMP-NAME

Designation

B-Salary

Department

Payroll accounting
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155 DECISION TABLES __ |
A dechiotmble dkplays and documents deady lhe pmcemng logic fo:uch moeesl‘swp
idemﬁe;l ina DFD.’ g

A decision table has the following structure.

-~ Combination of conditions

Condition 2 e e Ceees

mwekbumdhmwbmmmdmnammmpkam
lubﬂm.lfwnd‘ubvulmsmmkﬁed,mmmz :

"Pumumﬁommﬂunhmmmwmmmmmﬁmm
' vmpmdtbedbasedonhowmuchmeymbmccorpombnmdﬁotwhtbngthofm-
' mmm&mwmqmmummCamAmmka
A type customer if the amountdue from him is not for more than one month. A customer is C
vtypecuwmumnmulmks.é,oootonperbdmeedlngzmmmnmlm
Mhs,wofmsperbdemm;3mmmmmchmmdasstype
customers. -

Mbgicmbetepmemedinadecmonublesshownbdow _,

¢ Pefioddue‘: Imllunlmonth Y| vy .

. © 12months | ylv|
d 2-3moutls B S S YOyl

_A : MMBW “ ‘_ B I vl v

X o SR BN :

Al Actions:  TypeA Customer | Y | v |

: Type B Customer I :Y;'Yi,. Y _
i r'bypeCCllaomet { o e 1Y YL Y
. :
-8 i ,'/'
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_05.6 nwsxon 'mEEs

A decision tree'is another way hdomentpminglogic,specmllywhcnthennmherot
almﬁmismtwomy

, combhﬂouofmmommnmmddmguzmmaadecmonm Theouwome‘
o(ewhotlhucmbhﬁomngivnatthcndofﬂnﬁnﬂbrmchﬁor illustration, the-

processing v, idllowed by ABC Corporation for ptiorlﬁsing its customers (menuoned in
| leuion4)anbcexplalned mideckionttae as follows:

Type A

TypeB

TypeB

TypeC

_ thhﬁcmwemmmﬂyhlwwmge Forillusmtion,
- the processing logic for ABC Corporation can be cxplained a8 follows:
lFPeriod-dwlslulemomh,menmmtzAtype :
ELSE

WMBNMMW: Btype
ELSE '

mmtmmsmm
Wmmldmhlmlhcaks.mmenthccmwmr Btype
ELSBCmmner 'C Type '

'm.mwmu-CTyp_e
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' oumull'cd Eng"sns‘alcmenis should bc properly Ideina aaw B e R )
advisable to avoid long statcments; if necessary break up-a long smcmem into many sbon

stalcments

,.Programmmg, the processing logic in a higher level Iangmge. is very easy if the loglc nlready
explained in structured English. Structured programming languages like PASCAL are based -
-on structured English statements. » 3 :

15.8 SUMMARY

In this unit we have explained in detail a few structured tools to aid the logical and physical
designing, developing, implementataion and maintenance ofa Computer Based Information
System. Decision tables, trees and data d:cuonary have been discussed to help logically depict
_the flow of data, in a CBIS, through Data Flow Diagram. Available hardware, choice of
appropriate programming tools are important considerations in the physnml dwngn of a CBIS,
i and are discussed in subsequent units, .

15.9 SELF-ASSESSMENT EXERCISES
What is a Computer Based lnformgniofx System (CBIS)?
What are the important stages in the life cycle of a CBIS?

1
2
'3 vW.hal is a data flow diagmm? Explain its use in systcm désign.
4 What is the rolc playcd by data dictionary in a CBIS?

S

-Explain the concept of Decision Table, Decision Trec and Stmcu.rcd Engl ish in dcscnbmg
the processing logic.

6 Suppose you arc designing a syszem 10 convert numerical scores (0 to 100) in a test
tinto letter grades (A, B, C, D, F) using the following procedure.

Numerical Score Letter Grade

Lesthand0 = F
40 to0 55 D
5510 70 c
70 10 85 - B
More than 85 ' ‘ A

a)  Explain the processing logic through a Decision Tabie
b)  Explain the 9mcessmg logic through a Decision Tree.
- ¢}  Explain the processing logic through Slmctured Eng!ish.

What is the difference between a logical design and 2 physical design?

187



1510 FURTHER READINGS _

Terrace W. Pratt, 1983, ngvammmgl.mmgtsbeuga andlmplmum
Prentice-Hall of ladn New Delhi,

Edler, bhn,lMCmmdDauhvcmgSaﬂmm Pmmw-lkll
© International: Englewood-Cliffs.

Roger, Hml&lohn,Sthky,CmpumanJCm (3rd ed.),l’mnieo-!hll ofIndis:

Sanders, D.H., Computers Today, McGraw Hill: New York.

188



_UNIT 16 COMPUTER PFOGRAMM]NG

~0bje¢llvu :
AMplngMupthbnnh,youshouldbeableiouMenm
@ the basic programming illustrations, tundamenulsofpmmmlngwm“ﬁng
programme in higher languages.
" @ developing flow diagram before writing the programme in higher languages. .
16.1 Introduction
162 A Programming Hiustration
16.3 Programuning Vocabulary
164 Expressions -
" 165 Loop Structures
16.6 Subprogrammes
.16.7 Miscellaneous Topics
. 16:8 Summary.

161 INTRODUCTION _ |

lnlhhuitweshlluplonﬂwmbjectofmamming Wewillfindlhtmepmoeuof
mm&vdwmbhhﬂﬁwmdnq%mmnmﬂm"mm
ematical background. Olrltyhlogicallhinﬂngmldeethinlybcmmﬂ,mdwebelm~
that it can be cultivated, Weshalldiscoverpmgmmmingconocptsmonr informal thought
mwhneeoplngwimcomp\mtﬁmlpmblems. Wcshalltheneuborawonumconeeps
gndmlly leading to formalising our thought proccss.

chmw tlntaeompuuhnomally used 1o solve complex problcms But if-we ask a question
unwhucompuwnunmllydo,lheamwoulu be, nothing more thana school going child
-would do with paper and pencil, that is, add, subtract, multiply, divide, compare two numbers,
: andukzwisedosome simple operations on astring of charactess. That means methods o solve

eoulplex problems must be expressed in texms of thesé clementary apabillues of computer.
Tha is precisely what computef p pmgnmmmg is all about.’

16’12 A PROGRAMMING ILLUSTRATI’ON

'nmnu mmysboopewimmplexcompuum problems. Oneis losme thcmethoﬁ
blﬂvei!dllwtly. ifwe can, which is normally very difficult roracompgxproblem Theoather
-is 10 look at the problent as consisting of several somicwhat less complex subprobiems. This is
called refinement’ of ‘original problem into its subproblems. If we can cope wilh these
subpmhbms.whidlwecgahopewdobecamﬂmmmwhaucsscowkx.wewoﬂd
Jhave coped with the original complex problem. Coping with cach of the subproblems can be

189



scen in the same manner as majn problem, either state the method directly, if we can, or refine
it in terms of further subproblems, and so on. The refinement process can go on until methods

Yo soive all the subproblems on hdnd can be stated dlrcclly wnhoul the nced of any further

refinement.

‘ \Ve shall ﬂlmuate the process of stepwnsc refinement lhrough an example. Consider the
A following problem:

l‘ L
. Py PR 4

- q - — v -t
. Find squareroot of a given number "
s ' '

~ ‘Theabove problem is far too complex at this stage to state its solution directly. Somce of us may
. be perfectly justified in expecting computer languages to provide means to compute such

- mathematical cxpressions directly. For the time being we shall assume that no such facility
exists 1o compulc & squareroot, so that we have enough motivation to pursue the problem in ali
scriomntss Moreover, even if such a facility docs exist, it will be in the form ot a programme
embedied in tlie computer language. We shall try to develop such a program

Let ussum attacking the problem Inthe fonowmg paragraph we shall just capture our thought

" "First] mhust take dow . uic 'given' number. Thenmay be Ican guessa numberclose enough

- tothcactual answer. Obvnously itwillbe a!most impossiblc Lo hit upon the correct anchr .
- on the firstiry. But ifl am- ableto improve my guess in every successive try, then I should -

.bc abic to get so close o the actual answer al some stage that | necd not try 1o ifmprove

the accuracy any further. Also, since | am anyway. improving may guess with every siep,

closcness of my [irst gucss W actual answer may not maticr much! How do | know that 1
“am clos¢ lo aclual answer? If x is the given numbcer and r is its squareroot, then,

: _ rXr=x
~ or alicrnatively,
R r=x/r

The above lclalidn givesme a vcry‘irhporlam cluc 10 test closeness of my guess i ictual
~ answer. 1 guess g kv be the answer, x/g canalso claim (o be the answer. Unless g happens

to be the actual answer, g and x/g will be at the opposite ends of the actual answer, and 50 .
their average is dikely to be closer to the actual ancwer than either g or x/g. 1 can continue

-until the guess and the improved average guess are close enough.

‘My thnugﬁtpmccs.s has assumeid that for the 'given’ number the squareroot exists. From the

 relationr=x/ritis cicar that the given number x cannot be negalive. If x is neigative, then
" rean nuthcr be positive, nor be ncgatwc not cven be cqual to zero, mcsnmg thcreby that
rdoc..s nou.xm" o . o .

Ahovc vcr?xhcmmlghmnxc» lcadsusmnr incmentoforiginal problem in terms of somewhat
less complex subpﬂmlcms in the'boxes ds follows:
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'Find squareroot by successively |
improving initial guess

'cvlse

' .D'cdareﬂw-givcnnumbet-. _ _.
tobemvalld :

P e e e e ......._......_-...._.1 -

be o e o e — — S — —r

In the above tei’mement the subpmblem

—
| . Find sqmremotbyswomsivcly

! ' , improving mmal guess

requires hmherreﬁmt,aﬂomswpmblembehgpmmblymbleofdm
specification of solution.

Refining the above further,

o — -t

Make initial guess g

Find alternate r = x/g
Flndavmgcga:(ng)lz
mnildlffmmcbetweengmdnsmghgtble

p-'————-——_—‘ r-'-
4

H
e o e - ot s e

16.3 PROGRAMMIN_G .VOCABULARY

' We are almost thirough with out. stcpwise refincmem. In: statmg our reﬁnemsnt we have used
some impomm words such-as.if _ tiu .. eise, repeat _ uatil and so on. Mcanings inherent
in these words form fundamenial concepts inprogrammmg. We shall identify few more of such
words 10 miake our programming vocabulary cover all essential concepis in programmmg. 80
that we are abie to develop programs in English language Of course, lo see these ptogmmmes

in action in computer wepwill have 10 translatc the English language progmms inte one of the

- computer languages like BASIC FORTRAN, COBOL, PASCAL, C, eic.. But to our

pleasant surprise we shall discover that ‘mest of these languagm do retain- most: ofoun

vocabulory. They would differ only in strict caforcement of syntax rules and:affcring some.
adv‘anwd level convemences to advmoed pmgramm Ourcboicc of quhshcs language/io
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mmmmpwomwmembkmnappulwomhmiuvepmm

Mﬁs,emhhcpmmmhgwmandmhopmnorcmmanymmpw
wumnmmmgmammmmusmammot
learning its syntactic rules and special features.

input x ‘ Tahemengennumbcr

ifx>0 then : If valid then wry .
. B=X2 ;. anyguesswoulddo
repeat - : repeatedly improve
r=x/g : . #llernate guess
g8=(r+g)2 - average of two guesses
nnulabs(r-g)<0ml i Is it very close?
printg pmnheanswer
clse o lfnumberwasmvalid
print "Invalid input* : say SO
end ~ : end of program

Youwﬂlbedd@edbmwﬂmmmubovc simple lookmgprogmmwehaveeovaed
almost all thepmpammingconcepts' Words in bold; namely,

input

if_thm_plse_cudif
' repeat_until

print

end

torm some of the key werds in our programming vocabulary. We would like o maimain ﬂm
the vocabulary corresponds to English language o be used bv us (o develop programs. Such
programs would need convession to computer language of our choice for implementation, -
though conversion cffort would we negligibic for a modern structured c~-nputer language.
Would you be surpriscd. if we tell you that the“squareroot programe developed by us' in’
structured English language wouldbcacceplablc to Microsoft Quick BASIC (Version3.0)on
IBM PC compatible machisies if we just.change repeat until 10 do _ loop until? the Microsoft
Quick BASIC 3.0 will e our official implementation language, since programs developed in
structured English will require minimal conversion effort to change them to that language. For
those of you who do not havé access 10 Microsoft Quick BASIC, ur who.prefer BASIC of any
other pedigree or any -other compulcr language for that matter, we shall gwe gmdehm for .

conversion.

Apart ﬁom kev words, we- ‘have used s«.veral other pmgmmmmg conoéps We have used
- numeric constants such as 2, 0.001, and siring constant ‘Invalid input’. We have also used
variable namesx, gandt inidentify various quamims required by us. We have usedexptusions
suchas x>0, x/2, (r + g)y2and abs (r - g)<0 001 1o compuic réquired yuantities. We have even
ustd a standatd libraty l’ummon abs( - ) whicis is normally available in all co'nputcr
languages. )ﬂe shail now elaboraie on these terms and mnu:pls '
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‘Constants e . o
These luwe fixed V3T0e in the scnse iat 2 Chrinot be equal 1 4, String constant is simply 8
sequence of characters such as 'Invalid input’ which is a sthing of 13 characters. The numcric
. constant can be integer representing whole quantities or floating point number with a decimal
pointto mbrcsém numbers with fractional part. Constants would be probably ihe most familias
conceptto ussince we have used them indoingeverything that has to do with numbers. Numeric
constants can be added, subtracted, multiplicd, divided, and also compared to say whether two
~ of them are equal, not cqual, less than or greater than each osher.

As string constanis are sequence of characters, a related strong constant nay bre ootained from
a given one, by chopping off some characicrs from beginning orend or bothi, or by appending
another siring constant at beginning or ead. For exampie, from ‘Gone with', we can.get 'one
- with', 'Gone wit', 'one with','Gone with wind', and so on. String constants also can be compared
in a lexicographic (dictienary) sense to say whether two of them arc equal, not equal, less than
or greater than each other. . ' '

Variables or Identiflers ~ :

These are simply names given by us to identify the values that we deal with, €.¢ the given
~ number x, the guess g, the revised guess 1, and s0 on. Every computer language would impdse
its own setof rulcs on identifiers resuricting length of a name, an appendage character o signify
type of value it repiescats such as numeric or siring, and 50 on. Obviously al of them would
for bid use.of kcy words as identifiers. Some languages distinguish upper and lower cases
(CAPITAL and small letiers), in the sense that SURESH and Suresh are considered 10 be two
different identifiers. . ‘ '

- We know that we can express lnhn}ed arithmetic operations using cxpressions such as x/2,(r
#gV/24id 50 on, Sevenal simple expressions can even be nesied together using pares.eses to
form complex expressions. Every computer language would give order in which various
: lﬂww-me\mm ina given expression. An expression may contain operators

suchas o
parentheses
negation

. multiplication, division
v mwanmmimhgauerﬁvenaboveforénmplc,me'expussion

308:(4?03)7'-3‘4_ P oo o ,

can be considered 10 be cvaluated s follows: .
2+8x (4-6/3)/-2*4  sub expression (4-6/3) laken..u_p first
2 + 8x(4-2)y-2% divilion6/3wilhln (4-6/3) has higher priority than 4-6
2+ 8x2/-2°4 sublsaction (4-2) doae next |
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[4-6/3) is now compleie

2+ 8x2- 10 exponentiation 2°4 next followed bf‘!‘alion P
'24+16/-36 - 8 x 2and Z - 16 have satiepronmy S
’ but 8 x 2 is at lelt, so it scorcs
2+-1 16/- 16'has higher privity thun 2 + 16
1 ' that is the final answer.

It is useful to remember order of priority of various operators. But it is séfer to simplify
expressions and enclose them in parentheses to avnid unpleasant surpriscs.

So far we have focused on arithmetic expressions. But expression is a verv grnicral concept. We
m;nu‘oned earlier that apart from usval arithmetic we can compare numbers of strings. We do
it by using refational operators in relational expressions. The rélational operators such as:

equal to.

not equal to

less than

greater than . ,
<= less than orequal to .
>z _ grater than.or equal 10

VAO"_

have same level of phiofity among themselves but lower priority than arithmetic operators
mentioncd earlier. The  elational expressions result in one of the truth values, either TRUE or
FALSE. We should nut confuse truth values, TRUE or FALSE with string constagis "TRUE
and 'FALSE' respestively, just as we do not get mixed up between number 235 and String
constant 235, As anamber, 235 means something (i.e. a value represenfing two hundred thisty
five), but as a string constant, 235’ is a meaninglesssequence of three characters. Similarly, as
truth values, TRUEand'}'-‘AlSE represent meaning of some assertion implied by resultof some
. retationa. expression. Some compuier languages explicitly provide logival constants. TRUE,
"FALSE., andfor. YES., No. to represent these truth values. Other fanguages use integer
constant:. to implicity represent the truth valucs as for instance FALSE is usuaily represented
by number 0, ahd-any non-zero number js considered 10 represent TRUE. When a relational
expression such a8 (3>5) is. evaluated to be FALSE by such languages, a value 0 is assigned,
whereas /5<7) would be evaluated as - 1. Now, since - 1 is a non-zero number, it is a valid
representation of truth vatue TRUE, thoughsome of us become uncomfortably emotional about
using a regative number for the purpose. But those of us' who are aware that numbcers are
internally represented incomputerasasequence of bits would appreciate virtues of - 1as having
all its bit; at level 1. So at this stage we may grudgingly accept superiority of - 1as a heiter
representation of TRUE than any other non-zero numbe;.

Note tha: relational expressions are capabie of comparing only two values separated by
appropriz te relational operator. If we want 1o express idea such as jether number 7 happens
to be within two other numbers 4 and 10, we may be tempied 10 write relational expression 4<
= 7 < = 10. Such reasonable expectation from us may be a bit too complex for a compuler
language. Then we need 1o explain our idea in terms of simp!e refational expressions such as”
(4< = 7) AND (7 < = 10) would mean that 7 is between 4 and 10. Likewise (2<4) OR {10<2)

‘would mean that 2 isoutside 4 and 10. In the preceding examples we have ioined two retational
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expressions using logical operators AND, OR o express our complex conditions to form what |
is known as logical expressions. Amo'g other logical operators NDOT simply negates a truth
value in the sense that NOT TRUE is FALSE, and NOTE FALSE is TRUE. The logical
operatots have priority than relational operators. Among uwmmlves they have the followin g

. order of priority during evaluation of logical expressions. :

Operator Meaning.
NOT Simply negates a truth value.
. . . Not (Z> 5) is TRUE _
AND " TRUE |f both ad]ommg expressions are TRUE )
: (4<=T)and (7<= 10) is TRUE- '

OR . FALSE if both adjoing expressions are FALSB

' : (2<4)0R(10<2):sTRUBas(2<4)|sTRUB
XOR  TRUE onlyif one of the adjoining expressions is TRUE and other

is FALSE. The XOR has same priority as OR.
(4<=7)XOR (7< 10) i is FALSE '

EQV This is opposite of XOR.
FALSE if tsuth values of adjdining emneasaons are diffemnt
(2<4)EQV (10 < 2) is FALSE |
(2>4)BQV(10<2) is TRUE--

IMP FALSE only if preceding expression is TRUB
' and suceeeding is FALSE.

(2< 4) IMP (10 < 2) is FALSE

(2< 4) IMP (10 > 2) is TRUE'

(2> 4 IMP (10 < 2) is TRUE -

(2> 4) IMP (10> 2) is TRUE

Of the six logical operators NOT AND,and OR aresufﬁcncmto expleas any logical eondntion.
.Any expression- involving XOR, EQV.and IMP can be converted to equivalent expreqslon
lnvolvmg appropriate combination of NOT, AND and OR. So there is no cause for concern if
some of us are bit uneasy about mcamng of XOR, EQV and IMP. Of these XOR and EQV may
have some natural appeal. But many who are new to logical ¢ expressions would find iMP
difficult to swallow. To get some intuitive feel for IMP operator, remember that we shall refuse
lo accept the sssertion. "Truthof A implies truthof B'if A is TRUE and B is FALSE, but gladly.
accept that both A and B are TRUE. However, can we refusé the assertion if A itselfis FALSE?
By the way, AIMP B is equivalesit 1o NOT A OR B, which means that it is FALSE only ifA
'ls TRUEand Bis FALSE, andman othercass it i is 'l'RUl:"..

Although owr dlseusssfm on expressions has become somewhat vcrbose wntmg da:se_.

| expected around terms such as nf, till, mml and wlulem oug thought prooess as they namrauy
f-imply some condition to be Mﬁﬂed :
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wmuommkwmmmmm& full of them, and while
éxecuting the program, compuler would be preoccupied most of the time evaluating them. But -
it would also be doing other things such as 1aking some values as input from an input device,
assigning a value or result of an expression (o a variable, send a value for display 10 a display
unit, pondering wbeorng(nbeonwmcotﬂitbnaqupmiommungsom tasks untit

we are satisfied, and calliig some slave-programs to perform specific tasks. In the following
discussion we shall claboraic on these actions. . '

Input statement

Syntax: input = Jist of varigbles

We used it to {nput 'given’ number x in our squarerootprogram. That i what it is normafly used
for, 10 supply values 10 a listof variables through input device such as keyboard. On execution
a question mark? would be displayed on the screen, in response to which we arc éxpected ©

supply sequence of desired values matching approptiately the type (i.e. integer, floaling-point
o string typc) and number of variables in the list.

Assignment statement

Syntax : jdentificr = some cxpression ot identifier :

=i is the fost obvious statement used for assigning value to an identifier (i.c. variable). In.
-ASIC languages this is also known as LET statement though the key word LET is optional
amostof them. Note the useof = as assignmentoperator. You would recall that it was alsp used

ational operator. Some purists justifiably objectto ambiguous use.of =. In Pascal, : isused

fot 2:-ignment instead of just = which is used as relational operator. Indanguage C, = is used

for assignment but == for relational operator! We, like in Microsoft Quickbasic, shall put up

with the ambiguous use. Context of its use will hopefully resolve the ambiguity. Fi example,

x=2=2 is expected o assigna valuc - 1 to x because the expression 1o the right of x = is evaluated

as a relational expression 2=2 being TRUE! ' ' '

Print statement
Syntax: print = listof variables -
This is ag:in an obvious way to display values of specified list of variabics on display screen.
We shall make usc of print 1 represent generic output statement independent of particualr
outputdevice suchas display screen, printer and so 0n. Computer languages normally provide
very rich facilitics for making the display as atiractive as possible. Display has a buch of
glamout iniif that consurncs more than [air share of new programmer’s time and encrgy- Modern
languages provide exotic features like full-screen display, windowing and so on that is cleardly
beyond the scope of this. unit. You-are, therefore, requested to refer to respective language
manuals for details.. ‘
. If_then _ clse _cndif structure: (To Be or Not To Be?)

© Syntax: if-(condition) - ' |
* then -
1 stawments for Task A -

cse . ..

v statsments for Task.B ' o
éxdif - )

|
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This is one of the most important program-structures that enables a modern programmer to
devclopwellstructumdpmgmm.Notethatwearecallingltassumtu:emdwr'thanastalcmem. »
As structure it accommodaics slaiéments corresponding to alternate tasks 10 be performed
depending upon truth value of the condition. The structure has three components, a conditional
expression the truth value of which determines the action, a then _ clause denoting task to be
performed if the condition is TRUE, and an optional élse _ clause with task to be performed
if the tondition is FALSE. It is highly recommended-that the structured programs be -
appropriately indented to properly delineate boundaries of various clauscs and struciures. Our
gicpwise refinement will gradually and naturally unfold the programstructures such as if _then
_¢lse_endif and 2thers. Each subiask taken up for further refinement has its own indentation.
Recalling our squareroot program, note the clear indenting that makes the program highly
readable and casy to comprehend. : o Lo
- input x
ifx>0
!hﬂl, =x/2
fepeat
| r=xg
1 g=(r+g)2
fantil abs (7 - g) < 0.005
})rinl g K

e R L

g

~ print "Invalid input”
eait
end

Notc three levels of indentations. First denoies boundary of if _ clsc_ cndif structure. Sccond -
isthea_ clause andelse _ clause. Third isrepeat_ unti} loop structure that we shall be discussing
shorily. Proper indenting enshles us 1o focus our attcation on particular task that needs 10 be

. atiended 10. ) '

Returning o our if_then _else _ endif structure after a useful dose on virtues of indenting, we
note that the structure docs not impose any restrictuion on contents of then or elsc clauses. They
may have any number 6f and any type of program structurcs snugly nested within them. See,
for example, repéat _ until structure nested within then - ciause of if _ then _ else _ endif*
- structure. Note that we have prescnted most general and useful if _then _clse _endif stcucture
with multiple line’thea and else clauscs. Other variations. ¢ single line clauses and withou -
explicit clse clause. Some: languages, particularly BASIC of older vintage are hopelessly -
unstructured. The translated version of our structured squareroot program in one such BASIC -
would look Jike, o T -

10 INPUT X ,
20 IF-NOT (X > 0) THEN 100
-30LETG= X2
40 LETR = X/G
‘”LHG:(R-FG)/Z' L
60 IF NOT (ABS (G - R)< = 0,001) THEN 40
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~-70PRINTG
80 GOTO 32767
100 PRINT "INVALID INFUT
‘32767 END

‘Note IF NOT (..) THEN'.. used to simulate if _ then _ eise _endif as well as repeat until loop,
structures. This ambiguous use of a statement makes the program difficult to comprehend.
Moreover, emphasis scems 10 be on navigation through program using GOTOs making thea
‘highly unreadable. More about it later. Let us close our discussion on if_then_else_endif

-

" structure by relating it to our Microsoft Quick BASIC. The structure is fully provided by the

language. For some strange reason, syntaxwise it insists that the then key word “nust follow if

(condition) in the same line, and also insists on splitting endif as end if. It cxtends the stfucture
toallow use of elseif _ clause to accommodate multiple conditions. Following example would
clarify the use of elseil _ clause.to handle a quantity discount situatign: '

if (x > = 10000) then
~ price = 10
elseif (x > = 8000) then
price = 10.5
elseif (x > = 6000) then
price = 11.0
elseif (x > =4000) then
" price=11.5
clseif .
. price=120
cnd if : :
‘Note thatelseif _clause ispartof i _then _else _endifstructure, making ita if_then_elseif ..
_else_endif strugtire. Also, note that only one of the clauses would be executed. A very close
cousin of this extended structure is case _endcase structure which we may discuss later. Other
ariations of this structure are single line versions using line numbers or stalement labels to
TO the desired part of the program, fike the onés we have vsed in the example BASIC
priogrami. The use of GOTOs s inevitable in unstructured languages. Butthey ‘nbeandshoutd
be iways avoided while using structured languages like Microsoft Quick BASIC, Pascal, C
and so on, except in some.unavoidzhlc situations th;at“we shall present later. '

16.5 LOOP STRUCTURES

Obviously, purpose of a loop siructure >isv‘to repeat certain task until no mof_e repetition is
-desired. We shall be presenting several variations of loop structure appropriate to handle
‘different situations. -

repeat __ until structure:

Symax_:-repeaé ——— '
i o ‘ Statements for : =
" task being 1 repcated 1

until (condjtion) -
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Our choice of repeat _ until was quite natural in sequarercot problem where we started with:
some initial guess and iteratively improved it until we were satisfied with level ofaccuracy. A
loop structure is characierised by the body of statemerits to be repeated, and condition for
termination of loop. In repeat _ until version the condition comes aficr the body. The condition
is tested after the body is executed, if it is cvaluated as FALSE then body isexecuted again. The
execution of the body is repeated until condition is evaluated to be TRUE. That reminds me of
-a joke about a doctor who prescribed for the patientto _' .

 repeat - : .

The Dose A
until (the patient dies)! That's a cruel one? : ~
Note that in repeat _ until version the body would be executed at least once since decision to
~ terminate the loop is taken only after executing the body. Most structured languages do provide
repeat _ until loop structure, perhaps using different key words. The Microsoft Quick BASIC
calls itdo _loop until. In unstructured languages this may be simulated by placing astatement’
' IFNOT (condition) THEN Jabe] ' | ' .
after the body where label refers 1o the first statement of the body as we have shown in our. .
‘translation of sequareroot program to unstructured BASIC, : :
while _endwhile structure: . . .
Syntax: while (condition) do |
N LBody of statements L
" endwhile ' , - : ,

In this version, the condition is tested before every execution of the body. The decision made

is whether to execute the body. The body is executed if the condition is evaluated to be TRUE,
after which the condition is tested again. The loop is active as long as the condi

’

to TRUE, and termingtes when the condition is eval ted to be FALSE. Unlike the repeat _until

g=x2 .
while (abs (g - x/g) > 0.001) do
| g=(g+ x/g)2

endwhile

print g

ese -
print "Invalid inpur"
endif ‘

Note that in this vession if our initial guess itselfis close €nough then we do 20t need to txecute

the body. The while _endwhile loop structure does a sorf of
"Look before you loop” syndrome! '
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lust as repeat _ until, moststructured languages do offer the while _ endwhile structure, albeit
with different key words. The Microsoft Quick BASIC gives two syntax options, the do while
_loop and while _ wend with identical meaning. For the benefit of ustructured Ianguages the
while _ endwhile loop structure may be simulated by placing .

- IF NOT (gondition) THEN label

sugeniclyt before the body, where label corresponds toa statement just after the last statcment
> the body. ;
repeat _ endrepeat structure:

Snytax: repeat 7
|  Body of statements ; A
! including provision i
l e .
1 for exiting the loop <4
endrepeat L

Two previous versions of the oop structure were characterised by the condition being either
after or before the body. The repeat _endrepeat caters to the third possibility where termination
conditioncanbe knownonty inside thebody. The structure does not provide for any lermination
condition, in the sense that it is truly an infinite joop structure. Itis the respo. sibility of the body
1o force an exit out of loop. For example, suppose that we want our squareroot program o
compute as many SQUATCTOOLS as user cares fo compute before he chooses to terminate the
program by inputing a zero or a ncgative number. We can pul our previous program in a repeal
cndropeat loon stricture with a provision to exitif x is fess than or cqual to ze10.

repeat
input X
ifx<=0
then -
exit
else -
= x/2
while absig - x/g3 > 0.001 do
g=1(g+ xigV2
cndwhile
Toprineacg
endif
endrepeat

Note the use of exit statement inside the body of repeat ;ehdrcpcn( loop structure. [n generas
exit statement is meant to.tcrminate inncrmost loop enclosing it

Usually, repeat _cndrepeat is not explicitly pm@jdcd in straciured languages as it can be very
casily simulated witha forever TRUE condition inrepeat _untilor while _cndwhilestructures.
The Microsoft Quick BASICdues provide the repeat _cndrepeat struclure as do _loop without
any until or whilc key words i ils syntax. It cnables termination of such loop with exit do
statement. For unstructured BASICs the repeat _cdrepeat may be simulaicd using
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GOTO labe] -
statement afier the last statement of the body, where labe) corresponds 0 the first statement of
the body. Obviously somewhere inthe body there must exist a staicment such as
if (gt condition) THEN jabel 2 |
‘where label 2 corresponds to next statement after the GOTO |gbel.
for _ endfor structure.: . i
Syntax- fqr var = giart to (ipish step jncr do
| | ¢ Body of statements 1

endlor

 ‘This loop structure is distinctly diffcrent from the ones we have discussed so far. Unlike them,
the for _ endfor structurc gounts the number of times the body is 10 be executed on the basis
of number of timies a control variable is incremented from start 1o finish in specified steps.
Managing the control variable is the responsibility of the for _endfor structure, so we need not
and should not worry aboul assigning any value to it in the body of statemants. Any atiempt
to do so may land us in troubic. However, the value of the control variable is available for qur
usc as we shall scc in the casc of array data structure to be discussed later. To ilfustrate the for
_ endfor structure lct us oversiretch our squarcroot example further. Supposc (or some strango
' reason we would like 10 go through fixed number of iterations of improving the guess. The
_rcasons may not be as strange as you may like 1o believe. Imagine finding squarcroot of very’
small numbcrs, éven smaller than the limit of accuracy, 0.001 specificd in our progiam. So we
have the following version of our squarcroot program. ' ’

input x
ifx>0
then
g=x2
fori=1t010do -
g=(g+ x/g)2
endfor
printx, g
2lse
print “Invalid input™
endif

Did you notice that siep i‘s missing in the for _endfor structure? Yes, [or ubviaus rcasons. Most
often the for _endfor structure is uscd for normal counting from start to finish with increment
of 1. So as a matter of convenieace we do not require to specify any sicp if it is a norinal swp
of 1. : '

This loop structure is 5o famous that it is available inali languages, strucwred of not. As usual,

~ key words provided may be different. The Microsoft Quick BASIC calls it for _ next, #nd '
cptionally provides for specification of control variable after next. Many other BASICs insist
on mention of the control variable after next. AR '
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We: have discussed progmn stmctms quite: ehbprately Let us tumn our auennon to data
structures that hold our values. So farwe have: bmdaliugwuhsmplevambles thathold only
one vatue of desired” type. So we bawinncet variable, floating-point variable, and siring
variable holding. only one value of corresponding type at any: moment. Can we have data
structures that arc capablc of holding more than one vnlne? Prognmmmg languages do offer
' complcx data structures rcqum:d for advanccd progmmmmg We shall discuss.one of them.

. Amydah""'fm

~ Synux: uumscr-pcs)

We can declare thata vanable kwqumd 10 hum morcvahm of whichuchcan be referred to

~ by ‘using corresponding ‘subscript. Such a- datastructure is calied-an array and variable

_ l'qmlcnum array is knownas subscripted vamhle Theyare normally declared ina dimension

_ 'sisicmbnt, lnthe simplest case armay has only onc dimension representing a sequence of valucs.

. Any of the-clements in the sequence may be idcatified by an index. For example, consider an
my of id valués. 1‘hc amy -will be declated by using a duncnmon statcment. '

"ifi)«“: ~ dimension. n(su

N - R ~-WhereA|slhcvamblcmmand9tefets '
CAL 378 ~ tomaximum value of index we intend- touse.
- 2:695 Thnsamyeouldbem’lyﬁllcduang
.3 458 tatemems hte :
4 275 ,
SLBS .- fori=0{069do
<6 995 . mpulA(l)
T+ 438 . cndfor :
8 15
9. 745

In uu: ¢ mm’plcclemcnt A(3) has a value 4.55,A (7) is4.35 andsoon Thesubu.nptcd elements
. may bc manipulated just like simplc variables. Thcy mpocmlly ‘20 hand-in-hand With céntrol
variable: of for _cndfor structure as can be scen in above cxample, where onc statement, input
A (i) fcrming body of a for _cendfor loop is capablc of inpulting valws for all the elements.

Arrays can bc morc complcx than a scquence. We can visualisc a two-dimensiional arrange-
ment waere elements are artanged in rows and columns, where individual clement is identified
by two subscripts; onic referring to row and lhc other.to lhccoiumn Thc situanon is pmmed

in the mllowing examplc.

‘Relévant program segment would be

. 0 1 2 3 dimension A (4,3)
i CL fori=0toddo -
0 17 23 9 413 forj=01w03do
1 33 s IR .5509 input A i 4
2 41 3% 9 endfor

3 B9 14 47 endfor
4 95 &3 m 29 -
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In the example, A (3, 2) is 14. chotﬂdaddathlrd dunu;wnwmxonc momsnbscnpundao-
on. The Microsoft Quick BASIC would attow youto go up tosixty three dimensions! Nolmaliy,_ ‘

'yoy would ot have occasions 10 go for more than two dimensions: . On each dimension, the
con'eswndmg subscript may range from 0 to 32767. The maxmmm value each subscript will
wake is required to be declarcd in what all BASICs calla DIM statement. Although mostof thém
“do condone certain amount of laziness in explicit declaration (.g arrays with subscript value
less tthan 10), youaré strongly advised to resist such temptation of non-declaration. In fct, most

mndemlangmysdoinsistoncxpimtdeclataxionofwensnmplewmhlesmavmdw; R

surpriges later while rutiriing thé programme. We close our disoussion onarrays witha remintier
thatertays can be of any type; integer, floating-point, or siring in the sense. thatcach clement.
" cant hold the vatue of that type. The Microsoft Quick BASIC idemtifies imicger variablos with
specialdeclaramncharactcr%asmelaamhmctcr in the identifier name fe: g Stk %, age®
(60) denotes a simple integer variable and an mu,ger array of 61 clements rcspeuively] It
identifies stnng variables with $ as !ast character [e.g. 7§, namcs (60)] ' -

After daborating on progmmmmgcomcptshke constants, vambles explwsiom,ilpm,prim |
‘and assignmentstatements, if _then _elsc _ -endifand Ioopsmmu,amlamydauﬂmuu

let us develop some programs using thems

Let us develop a program. (o sort a sequence ofnnﬁ!krs m ascmngotder Tooslmple? Do
not underestimatc this problem. It has descrved a fat 800 pages book by eminent computer
scemust(See Searchin and Sorting by Donaid Knuth). Also, more manéopementot'woﬂa;

.conxputlng power at any time is engagcd in this acuvuy' So we have

lecn a scquence of numbcn in
any random order, print thcm
in asccndmg order.

- e - m- -
- e e ol

b
Rcmcmbcr arranging cards during a card gamc“’ Plck them up onec by one ,iﬁntﬂlaneously
amngmg lhc pnckcd cards in wqmrcd order. Can we Cxpress it in terms of subpmblcms"

H declare arry 10 hold u,quemf of number ﬁ::
EL How many numbers? ?
:r Take one by onc arranging thc ones ;
. 1aken 5o far inascending order !
7 =
{ Print the'ordered s«.qw.nce :
Refining it further,
_dimension A (100}
input n
fori=1wndo
v input A(i) :
- : =
N Put l‘e Just _ picked in ity projici {
: posmon'so that oncs Mkm ™ far. &
L are in abcc.ndmg order : }
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endfor

fori=1wndo
print A(i)

cndlor

end

Let us refine the one in the box further. Ascending order means smallest number at the top ang
the higpest at the bottom. For every number, the number above it cannot be bigger than that
number. If that is the case, our number can puill down the bigger number 0 move up and
continue its ascent till number above it is not bigger than it, or it hag #self reached the 1op. Moral
of the story is, everybody rises to one's level of incompetence! Expressing it step by step and
polishing it up, ) '

Informally. 'Polished one
where am I? ‘at the bottom ' k=i _
while | am not on top and while k > 1 AND A(k) < A(k~1) do
‘a bigger one is abuve : ‘
v x=Alk) |
pull it down, I take that position ; A(k)=Ais-1)1
. , Alk=1)=x 4
and soon ) . -
. K=kl
. endwhiie

The hoxb;l stalcments above achicve famous swapping of two clegents A(k) alyi A(IKI). Try
doing it without using an intcrmediate variabic x. You cannot do it without losing one of the
valucs in the process! The swapping is so famous that the Microsoft QuickBASIC provides a
swap statcment to express it!

Putting it all together,

dimension A( 10}
input n
b s N
ten
fori = 1w n do
input ‘A(i)
k=i
whilc k >1 AND A(k) < A(k-1) do
x = A(K) '
Afk) = Atk-1)
At Tr=x
k = k-1
endwhile
endfor »
fori = 1tondo
print Afiy
cndfgr/'
else.
~~print “Too many numbers™
. endif
~ end
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Not¢ little things like making sure that we do not cross. self-imposed limits on number of
clements in dimension statement. During the process of stepwise refinement we do not-get
digressed by such matters of details. After we are through with the development of main body
of logic we can always insert it in some conditional structure. This also underscores i mportance
of viewing programs as collection of bodies of statements snugly fitting in appropriate program-
structures, rather than sequence of statements 10 be navigated through GOTOs. This collection
of bodies may be developed some whausxdependentof each other, even by differentindividuals,
and even as independent subprograms 1o be called from different parts of the program. Thatis -

the subject matier we are going o discuss nexl.

16.6 SUBPROGRAMS

Considering the two programs that we have already developed, would you agree that they are
quite gencral purpose in nature? No wonder that sqﬁarcroot program is gehcrally available as
standard library function in almost all languagcs. Many opcrating sys!cmsl dohpbrovidc 'sort’ as
an utility. There are many such probicms that are required to-be solved as subproblems by
. different programs, or even by a given program at several Pplaces within the program. For
- example, it is quite possible that we necd to handle two or more arrays and wé need all of them
sorted in ascending order. We may obviously reproduce the relevant body of statements
suilably modificd to suit the local conditions wherever it is required. But can this reinventing
of wheel be avoided? Yes, the answer is subprograms which arc cssentially élavc-progr_ams that
can be invoked or called upon 10 do specific tasks by any parl of main program or other
subprograms. There are two Kinds of subprograms, vnc whose main purposc in life is to hav\;
one value apart from any other side cffects one may cntrust (o such subprogram, and the other
kind arc thase whose preoccupation is the side effects imly. Implication is that former may be,
-~ uscd as operands in cxpressions, because they arc equivalent 1o a simple variable or elcment

~ of an array as far as having a value of some type is concerned. The subprograms with
responsibility of having a value so that they can be used as operands in expressions are called
functions. Other subprograms mcaqt only for side cffects are called procedures or subroutines.
Notc that something more is expected from functions than procedures, though our focus on one
value of function in contrast with procedures, may give us a diffgrent fecling. There is some
amount of redundancy in concept of procedurcs, there is no reason why we cannot ignore value
ofa function and enjoy only the side effccts. The language C, in fact does just that. In language
C, everything including the mainprogram itsclfis a function! We shall bowever respect the time
honoured convention of treating functions and procedures as distinct.

Function structure:
Syntax: function game ( argument list )
[ ]
| Body of statements
} including those
I assigning value to
' fui]f_:tidn
endfunction '

S g
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The Rmction _ endfufction structure has three components. The game identifies the function
‘and i8. nonnaliy governed by syntax rules of variable names.or identifiers. The function is
- fnvoked by psing the name just-as variables in expressions. The argument Jist consist of
 parameters that are passed on fo the function to participate in the computation. Body of
statement is just likesuth a thing inany other structure with some subtle differences. Somehow
:.wlhouldbctblemassigndmonevalmwhnch the function is expected to retumn 1o the .
" expressina invoking it. We shall"do it as in Microsoft Quick BASIC using assignment
stalement. Some languages do it by enclosing the value or exprcssion in a return statemeat.
Other- issue is of sharing of data beyond what is communicated through the argument list,
befween main program and subprograms, beth the functions.and the procedures. Some
Tanguages ailow explicitsharing by declaring some variable to be common or external, all other
. nﬁablubeingoonsldemdasloulioﬂ;esnbprogmms,dlsnmtlydsffewmfromldenufierswnh
. Same pamc in the miain or other subprograms. Other languages like Microsoft QuickBASIC,
considér all identifiérs as global unless explicitly declared as local by using static kind of a
staement. We shall close the discussion on function after giving BASIC syntax for jt. In-
BASICs like M;crosoﬂ Quick BASIC, where multi-line functiondefinitions are atlowed, the

syﬂxwouldbe,

DEF mmummw
. STATIC ligtof local aiiables
__Body otsmmgu includlng

I

I

: _ t

' EXITDEF B

'END DEF ‘ |
Single line function definition in such languages would be'a straight forward

- DEF FNpame (argument list) = (;mism)
.Procedeumture* )

Symax: procedur pame (rgaen s,
| I ~ Body of statements '
| —

‘ l‘hete is nothing more that w= can discuss about pmoeuurcs as we have discussed the related
issues like sharing of data among programs, local and globally shared variables in the context

. of functions. We shall only discuss their form in languages like BASICs. Unstructured BASICs.

do not normally provide independent procedures in their full form. Pars of the progmn may

be visited using GOSUBs to be RETURNed on encountering such a statement. There is no .

argument list, list, local variables and so on. the Microsaft QuickBASIC offers full-ﬁedged '-

procedurc capabmty with the foliowing syntax. »

SUB name (argument lizt) STATIC
STATIC list of local vagiables
SHARED listof main program
Body of statements possibly
including EXIT SUB
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Note the STATIC mSUB lme aswell s fordedat‘ation ot‘loealvtnames. Formr.rays the
procedurecannotbe recursively called by itself. The iatter meaning as local variables is the same
as in function declaration. In addition, we have SHARED list of variables that were declared
in main program but also o beshqwdm the procedure. The rjia’osoft chk BASlChasmme
what different scheme for sharmgof dala between mmprogmmand’th& proceduse qompared
to that with function. We can declan: the COMMON mx__mm mlm pmgnm
procedures, matching in type possably with different nanies. We can. kc!m some. a{
COMMON SHARED]m_ngmme mampmgmmsoﬂmwcmberefmedby
procedures by nam= without having t declare as COMMON or SHARED jn the procedure.
'ImrdopuonnstooeclarethcmasSHARED ist "'-asvmcnutmdvhefom Notctlm
vatiablwnsedhpmdutesmmdependpmoftImeMnlm;min '
procedufes unless. they figure in COMMON _SHARED hsunmainpmgnmor HA&EDM
in procedure. lncascmmwmvmlsdedamduc‘omsmmm
pmgmmaslocalvaﬁahlesiwpmdmswe have to declare ﬂmagS’l‘A’!‘ICmth&nmoedm,
While developing programs in structured Engtish, we shalt foflow.the samie conventions as thc
Microsoft Quick BASIC for handlmg global and local vambles maﬁpmgmns. o
Weshall 1Ilustratemeof$ubptqumbydevelophgaptog|m foradvencing ca byaday.
The solution procedure witl have t take care of Hmits on nmnberofdayamm, leap years
‘and so on, This will also give us amoppommty Ioenplae muhiph dioux clse . endcase
structure. We shail follow similar narrati

. polished program side by side mpmﬂng _m of progmm deVelopmem.- ‘

N

' lnformally 'Polishcdprogmn
~ Take gtvcndate ' inputd,my
ifvalid ¢ vvaahd(d.m,y)' :
ten . - then
_advarice itby a day calladvday (a.my)
print the ncw date pﬁmd m.y
print "Invalid date” - print “Tnvalid ate”
g  endit it amyRle e, .
end

-

W~ have 1o develop two mote: subprogmms, a function valid * ,m,y) and a procedure advday
(d,m,y) ior advancing the day. Please resist the temptauon of wmmg a nonolnhic program
wiere ohvious subproyam poss:h;htics arc clearly visidble. -

Taking up advday further.... pmoedmc advday (dd mm, yy)
simplc, just add 1'io day! dd=dd+1 -
oops! may be a mistake. - - - if NOT (valid (dg, mm,yy))
what if it was 31 /Angust? : : thep
the next day would be 1 pot 32 : dd = 1 :
but you should advance month {00 ' calt advmonth (dd, mm, yy)
' endif '
endprocedure
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Taking up advmonth further...  procedure advmonth (d,m.y)

as hefore, advance month byt - -om=m#1 :
_ think of worst, 31 Dec. ~ if NOT (valid (d,m,y))
next month would be 1 rather . - then
“than'12, the year would advance  om=1
o0 _ ysy+1
“endif
‘endprocedure

We have refined everything except the functiort Tor ascertaining validity of a daic. Note that
valid (d,m,y) has not oly becn used.in the main program but also has been invoked in every
procedure 10 gheck whether advancing.day or month has madc the daiwc invalid. To check
 validity we consider various cases of day, month or year values being valid or not. Wenaturally
usc a case_ endcase structure. which is much simpler than its big brother if _ then _ glseif _
.._else _cndif when all the conditional expressions consist of only one variable participating

in equality tcsiing. ’ '

: i
Taking up valid .. function valid (xd, xm, xy)

but is it obviously ~ if{xd < 1.ORxy < 0)
invalid? : then :
v valid=0 .
hov/ about day & mouth else . -
check casc by casc case xm of
any of ‘thc 31-day months? T " 1,3,5,7,8,10,12
Notc the use of relational _ o valid = (xd < = 3%)
cxpression in assignment ,
any of the 30-day months? © 4,69511 .

. : : : ) : valid= (xd < = 30)
is it February? ' 2 : valid = (xJ < =28+ leap (xy)
Reracmber o write leap function , '
invalid month ' tvalid 5 0

endcase
cadil
endfunction

How do we find oul whether year is leap? I the year is divisible by 4 but nat by 100 excepiby.
400 then the ycar is considered to be leap. Thus 1988 is lcap, but 1900 is not, howcver 2000

is leap. The Microsoft Quick BASIC gives a operator called MOD to compute remainder of o
“integer division, MOD-has a prior - higher than addition or subtraction.

Lastly.... :
To computc leap factor function leap (yy) -
divisible by 4? if (yy MOD 4)

' “then
No - leap=0
divisible by 100? . elseif yy MOD 100 then .
4 bul not 100 o . leap=1 _
divisible by 400? - ~ elscit yy MOD " 400 then
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. - 100 but not 400 a " leap=0
. ' clse |
by 460 : leap=1
' endil
exifunction

Wemtudhusmmummmgpmmmby making some obscrvations oa
Microsoft Quick BASIC implementation. Noie that all the function definitions mmtpte;ede
their we. Allondtc that case mduusuuctmasmedby us\vouldhe iranslated as

' SBLBCTCASme
. CASE1,3,5,7,8,10,12
' favalid = (xd < = 31)
CASE4,69,11
favalid = (xd < = 30)
- CASE2 ‘
favalid = (xd < = 28 + fnlcap (xy))
CASE ELSE .
fwvalid =0 -
BNDSELECT

~ote m the function names have been presumed to have been changed to begin with fn as
required by the language. .

16.7 MISCELLANEOUS TOPICS

String Handling:

Sofarwelnvebecnmnsideﬂngmainlymenmpmblcms. Butmeconcep!sco\.uedsom
~ are cqually applicable % textual problems involving string type of values. The body of
stalements in  arious program structures would consist of siring expressions performing
concatenation (simply joining using + operator), and comparisonof strings. Languages providc
rich set of functions for string handling. Prominent among the functions avanablc in the
Microsoft Quick BASIC are

" LEN(x$) . _ Rctuniing number of chanctets“l'n value of x'S :

LEFTS (x$,n) REtuming a string consming of lefimost n clnnclcrs in
' ‘ , value of x$ -

RIGHT S (x$,n) - Closecousin of abuve, retuming a string of nglmmsl
' - n characters in value of x$§

‘MID $(x$,n,m) ‘Middie oousin. returning & string of m characters from
. ‘ value of x$ beginning with nth character
. INSTR(n,xS, y$) Detective function io scarch whethér value of y$.is occurting as

" substring in x$ beginning with nth character. If found, retums
the pasition indwaung start of y$, rcturns O. othelwise
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To understand the above functions, the string valuc of x$ of length 1 = LEN(x$), may be
visualised 1o be consisting of three parts, namely, LEFTS (x$,n) of fifst n charscters, MID$(x$,
- a% 1,m) being the next m charactaters, and RIGHTS (x$, 1-n-m) of remaining tail-endem of
lengih LEN (x$)-n-m. Anyofmmpammnybeu\esubsumgofonrinmmmsrk

‘ (n,xs,yS) locates that for us.

-~

Let us see string handllnainamionthmughcoupleofpmgnms Pustmshlldevclopa
pmmwmckwmﬂmaymwﬁkaplmmdutmmumemufomm

(c.g. madam, rotor, malayalam).
Informally..

The given word _

_ Stant looking it backwards
taking each character
build reverse word
eomylelcly

. Comparing the two

Print appropriate
message

polisling it up...

input w$

l,s_un ]

forj= LEN(w;)tolstep 1do:
1$ = 1§ + MIDS (W$. j. 1)

endfor
ifw§ =r§
print w$ "is a palindrome”
' print w3, *is not a palindrome”
endif o

Alternatively, the for _ endfor part could also be equivalently writtén as”

looking fiom front

aﬁdappeMingcverync& ,

character in front

forj= ltoLEN(SS)do v
1$ = MIDS$ (w§, j, 1)«”3
endfor

Next let us write a generai letter 10 x x x so that we can later pcrsonalisc ittoany puniculunmm :
where all thcocmmnoesot‘xxx will be rep'medby meparuculatnamso

Take down the letter
Initially it is blank
Tuke it line by line
unJess current line is
a 1onsense "ZZZ22Z.."
keep appending it
w0 1s the person?

' chlaccbyxxxhimlhcr '

. x ¢ x still dgerc?
urless not there

replace

L$="
repeaf o
line input p$ o
 if LEFTS (pS,C}) ZZZ lhenexn
L$=LS+ ps
endrepeat
input X$
repeat
n=INSTR (G, L§,. xxx)
if n = 0 then exit
t=LEN (LS)
L$ = LEFTS (LS, n-1) + x$ + RIGH‘IS
(LS, 1-n-2)
endrepeat’

Note the use of liné input for inputting a linc. This is different from plain input in the sense that
entire line with all its chasacters (spaces, commas, quoics, even return/line feed) are considered
as part o string. Languages do providc such statements. The Micmso[t Quick BASICcalls it
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nnelnpmmmomsaslamu it inputline or even LENPUT. Axso,mahmuuof
'ZZZZ-. Jomdxcatetlmweatemmughwithouﬂem - .

musomecutandmswkmdofopemuoninu u'-:Fl'S(lS,n 1)+xs+lt10!f'$(l
.bmz).whuwnwanm X X X mbemsulgiauymmvedbyhohﬁncmas,n-l)m
RlGﬂ'l‘a.S,t-n-Z)amndiundpasungxsinibplm

Progi s Structire

" i (cond.)

Heomd 1
TekA
eheif cond 2 mén
TaskB

Twk Z

W(ML .

white (cond) do
Task A ‘

.fbt‘m-mntolinishnephado C ) varsstart -
Task A ‘ — -
endfor




Why not Flowcharts?

. With this we conclude our discussion on programming wncepts. Some of you might be

wvondering why we have not discussed flowcharts, Our dislike for flowcharts is mainly due

the fact that they cmplnslse navigational view of program development just as GOTOxe in

‘programs. Moreover, flowcharts of cven xmdemely complex programs tend 10 become very

clutiered. They merely turn out to be documentation aids rather than program development

Wols. On the other hand, the structurcd approach followed by us not only helps indevelopment

through stepwise refinement but makes the program self-documenting through proper
indenting. Such programs may be vi as lextual flowcharts. However, if you still insist on
knowing about them, wemvcgwenabovethe flowcharts forvmompmgmmstructumsso that

you can build the flowchart fOI‘ your program if you like.

Note that lowchart for the for cnd[or loopslmctum is for positive incr value. Incase the incr
is ncgauvc vaiue, then condmon bemg tested would be var < finish.

Apart from being cluttered and inhenen!ly navigational, the flowcharts also make ambiguois
use of decision symbol for single and multiple conditional branching as well as different loop
structures. Therciore we strongly suggest that you do not use them for progrum development
or documentation purposes. We also suggest that ) you develop program in structured English
and thicn transiate them into the implemcniation language of your chojce. If the implementation
language is very clusc.to our structured English, say, differin ; only in choice of key words as
incasc of the Microsoft QuickBASIC then youmay convenicntly use its key words for program
structures directly, but still following the sicpwise refincment process of program. develop-
ment. If your implemontation language is relatively unstructured, then we suggest that’you
develop a standard iranslation table for translation of each program struClure that can be useq
to translate programs developed in structured Esiglish mm yous implcmentation language. -

16.8 SUMMARY

In this unit wc have c.xplamcd the basics of computcr p‘rognmnging. It f~ljows the gndml
exposure o writing programmes in higher Ianguagc andlogically foatched it with the strictured
English. In this unit we have also exposed you @ number of programmes used commonly and
simuitancously. explained theif processing logié Fuﬁhet wwards the end we have referred
briefly to development of Nowcharts,
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UNIT 17 PROGRAMMING LANGUAGES:
APPLIC/ TIONS

Objectives
Afier going through this unit you should able t0: .
@ understand the basic features af COBOL
L understand and develop familiarity with the dlﬁcmnt steps involved in writing programmes
in COBOL
@ start ‘vriting simpie (clementary) programmes in COBOL

m .

17.1 -Introduction

17.2 Business Data Processing

17.3 Brief overview of COBOL -

'174 Structure of COBOL Ptognmmes

17.5 COBOL Implementation of 3 Simple Data Processing Problem
17.6 Other features of COBOL

17.7 Summary = 5

- 17.8. Self-assessment Exercises

17.9 Further Readings

171 INTRODUCTION

e

COBOL is a computer language designed for use in business data processing. COBOL stands
‘for Common Business Oricnted Language. Historically, the Ianghagc was first conceived ata
Pentagon meeting in 1959. At that mecting represcntatives from government, business users
and computcr manufacturers decided that it was l'casiblc to proceed with: development of a
higher lcvel language that would answer the nceds of business data pmctssmg However, itwas
‘not until August 1968 that a standard version of the language was approvcd by what is now
calied the Amcrican National Standards Institute (ANSI). This standard vension, ANSI
. COBOL, was again reviscd in 1974 and has now beenimplemented by ali major manujaclurers.
In this notc we prescnt the features of the commonty used elements of ANS1 COBOL ard some
“applications of this language. ‘ '

17.2 BUSINESS DATA PROCESS'ING'

Busincssdata processmg involves recordmg, maaipuiatkm and lanalysis ol data and preparation.
-of useful outputs and reports. In general busincss data prm:cssmg., pmblcms are characteriscd
.by relatively simplc algorithms coupled with highsvolume input-Output. Financial accounting, _
Salcs invoicing, Inventory control arc some examplcs of-daja proeessing.
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In order to accomplish these tasks thxough a compmzr system we need facilitics in the
programming language to describe the structure of data files, have language statements 10
create, manipulate and analyse the data in the files, and 10 predent the procwsed information
in the form of reports.

In addition to these, documentation of programs is an importan_t requi:cmeut‘ o; business
applications which are dynamic. Therefore a business daia processing languagg should have
facilities to write the programs in a manner that can be understood and modified if neccssary
In the subsequent scctions we see how COBOL supports these features.

17.3 BRIEF_ OVERVIEW OF COBOL

Since input-output is 2 pnme concern in business application programs, the COBOL design
emphasises features for the specification of properties and structure of input-output files.
COBOL supports hierarchical data struciures building from clementary dala items to group
data items and records. This implies that the programmer can define convenicat dala structures

and perform operations on those structures ysing the COBOL.  statements. Thesc features -
enable the programmer to create data on computes, manipulate and mlyse the data and also

prepare reports in the desired form with littie effort.

Another important language characteristic is the English-lik . syniax of the language state-
ments. The computer progrms written in this language are substantially self-documenting.
Self-documentation is a feature of a language that allows the resder of a program to understand
its function and follow its processing steps. COBOL instructions are English-like, aud the
programmer with litde et’fon can develop sel f-documennng programs

174 .STRUCF_URE OF COBOL PROGRAMS

COBOL programs have tobe orgamsed into tOurdivisiom.Thisorganisalion is largely aresult

of two design goals: . .
i) ‘Separatc machine-dependent from mchmc-mdependcm program elements.

ii) Scparaw data descriptions from algorithm d&npuom sO that each might be modal‘iable

without affecting the other.

The rcsult is the following program structurc:
1. Identitication Division.  Giving program identification details.

2. Environment Division  Giving the details of computer environment in which the
) program will be exccuted.
3. Data Division tn which the strugiural details of dats tiles and variables used
' ' the sprogram are described.
4. Procedure Division in y which mepmcusmgdetmla are described mrough COBOL
statemems

CoBOL. pmgmms should be wrilten according 0 a spcual structure which is orgamsed into
a hu.mn.hy of parts as described below:
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A ch-ncicr is the lowest form in tue prognm structure.
wovd isnudeofoneormchanctc:s.
- clause consists of characters and Words and is used to specify an atiribute of anenuy.

statement s syntactically valid conibination of words and characters writien ia the
" ROCEDURE I VISION and beginning with a verb.
. scnience is a scqQuence of one of more statements, the last of which is terminated by a penod
followed by a space.
A paragrapa consists of one or more sentences,
A section consists of one oF more pragraphis.
A division consists of one or more pmgnphs or oecuons. '

~ very program consisis of four divisions in the 1olinwing order: IDEN'I'IFICATION DlVl-
.SION, ENVIRONMENT DIVISION, DATA DIVISION, and P_ROCEQURE DIVISION.

‘We illustrate these features with few exampleé from data prowssi_ng envit_on,mem. :

17.5 COBOL IMPLEMENTATION OFA SlMPLE DATA
PROCESSING PROBLEM

A

Lonsidcradalapromsingpmblemmwhichwequuhedlopwpneasmcmentgivmgm :
value of items in stock by processing records having data on stock nuanuﬁes and unit prices
in addition to thecodeanddmwlmofim in stock.

The fayout of data record in the iem-stock file is given below:

. s

14 - - . N . - - v - -
‘ hemeode ! Desripon 1 SiockQuamity  }  Pree
t ) . 3 - § - . M ]
] L M 1 1 3 i LA L
- MG ' ' SN ; R . e
Y b A 3 . 3l
[ . it | S - N e - : ” ’
R R IR RN TR s T GAe2 |
A SR 2 NI DA
H Numeric ' Alphamemeric | Numeric 1o Numeos
I tnteger $ - ' integer {  non-integer
] : M ’ . e Y
[ '] M A -

‘The !tem code is a group data field consisting of main growr (MG), sub group (SG) and serial
_ number (SN): each being a two digit numeric integer. Description is 24 characicrs long

alphanumeric data field. Stock quantity is four digit numeric intcger data ficld. Finally the price
: get unit is asix dlgil long numcric non-integer field wuh four mlegu dvgn!s and twa decimal -
" 1gm

nw omnisadon o( COBOL ptognm fot ths problem would be as follows

; ldenﬁﬂcation Detmls

 The identification delallssuch as program ldcnuﬁcauon,aulhor, installation, date of writing,
:nd date of compilation will have o he ptesemed in the IDENTIFICATION SECTION of the
ng a5 ptescnted inthe Eollowmgsegmcnt of the program: '
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DENTIFICATION DIVISION.

' PROGRAM-ID. - STKVLN.’
AUTHOR. IGNOU.
INSTALLATION.  IGNOUCC, DELH!
DATE--WRITTEN.  01/06/87. :

'DATE--COMPILED.  TODAY.

Environment Details

Détials about the computing envuonmcnt such as conﬁgmuon, Input and Output devicts
;assignment of files 1o devices will have o be described in the ENVIRONMENT DIVISION
of the program in CONFIGURATION and INPUT--OUTPUT sections respectively. The
ENVIRONMENT DIVISION for our stock valuation program would have the dwcﬁption of
computingenvh'onmemm the statements assigning the stock master file and report ﬂletothe

. devncessupponedbymesysmushownbclmv

ENVIRONMENT DIVISIOX.
CONFIGURATION SECTION.
SOURCE-- COMPUTER. IBMPC:
OBJECT--COMPUTER. IBMPC.
- INPUT--OUTPUT SECTION.
FILE-CONTROL..
. SELECT STK-MASTBR ASSIGN TO msx
ORGANIZATION IS LINE SEQUENTIAL.
SELECT STK--VAL-RPT ASSIGN TO DISK
ORGANIZATION IS LINE SEQUENTEAL.

These statements convey that'the program will be compiled on IBMPC computer, to obtain
object code that can be used on IBMPC for execution. The files used will be STK-MASTER
and STK--VAL--RPT, bothare sequential and assigned the device digk implying thatbeth the:
-are disk files. Notice that such assigmnem is done in the FILB--CONTROL paragraphof ¢l <
scction

' The sections and paragraphs used su iat sre standasd and have speciﬂc semantics as illusirated
above. In the forthcoming scgments of code also we vnll be encountering such sumdam
paragraph and section names:

Data Description

" Structures of the files and other data variabies used inthcprogmm will navetobedescribed
in the DATA DIVISION. There will have to be described separately in two standard sections
namely FILE SECTION and - WORKING--STORAGE SECTION.The FILE SECTION
should be used to describe structural details of all the files referenced in the program.
WORKING--STORAGE  SECTION will have 10 be used for desmblng the details of
tempora'y varialples and record structures.

In our example the FILE SECTION will have the descripuons of STK--MASTER and STK-
-VAL--RFT files.
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: mmmuﬁuwmofmwmmuof ﬁlec,tllum.willblhlcribedm
thie WORKING—~STORAGE SECTION. shmmummmmhu,mm
. aivd footer liies-2tc., will also be described in this section. :

DATA DIVISION foronrmcknﬁmhnmhmhebw -

" DATABIVISION.
FILE SECTION
FD STK-MASTER , _
" LABEL RECORDS ARE STANDARD'
.VALUE OF FILE~ID IS STKMST-NAME
. DATARBCORD!SS’IOCK—RBC
oxsrocxm o
02 ITTEM-CODE. - _
OSMAIN-GR  PICY.
0SSUB-GR . PIC99.
0SSR-NO- -~ PIC®.
02 DSCRIPTIOM ~  PICX(24).
02STK-QTY  FICH4)
PRICE-PU = ncm)v.”.
_wsm-vm.-nrr o
_ mumxnsmsrmom
VALUE OF FILB-ID IS SV--RPT-NAME
smmxnﬁewxsm-m -
01 REPORT-REC o PMCX(0)
_ womam»muosmcneu
OFREPORT-LINE. = | |
"02FILLER - - _.‘mcxa)vuunsm:ss
02R-ITEM-COBE ~  PIC9®). -
- 02FILLER PIC X(3) VALUE SPACES.
oan.-omxmou PICX(24). :
“O2FILLER ~  PICX(3)VALUESPACES.
02R-STK-QTY =~ PICZZZ9.° -
O2FILLER ~ ncxmvnunsmcs&
02R-PRICE-PU  PICZZ999.
02FILLER - ncm)vuuasucs&
02R~VALUE . PICZZZZZZ999. .
‘01 HEADER~REC. T _
- 02 FILLER ‘PICXVALUESPACES.
02FILLER . PICX(9) VALUE “TTEM CODE".‘
02 FILLER - PICXX VALUE SPACES.
- O2FILLER - ..ncx(ns)vm.ua mommnow
OZFILLER . - PICX(6)VALUESPACES.-
@FILLER - PICX(8) VALUB :QUANTITY".
CO2FILLER © . PICXXVALUESPACES. .
O2FILLER . . PICX(7)VALUE “PRICE".
2FILLER .~ PICX(I0)VALUESPACES. '
02 FILLER ~ PICX(5) VALUE *VALUF".
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01 STKMS1—-. \ME PIC X(15):

'0* SV--RPT--NAME IS X(1S).

0LEND--OF-DATA ~ - PICX(3: =

01 DASH--LINE PIC X(70) VAEUE ALL "-.",

0l TOTAL-VALUE PIC %(7) V99 VALUE ZERO.

0L [TEM--VALUE PIC %(7) V99, \

04 R--TQTAL--KEC. A ,
02 FILLER PIC X{11) VALUE "TOTAL VALUE".
02FILLER . - PIC X(41) YALUE SPACES.

02 R-TOTAL-VALUE PIC 2,77.72,729.99.

This legmant of the program which'preseq\s the '.v;tﬁjg:mﬁl dezails of files and data variabtes
requiresexplanations of several conventions used. '

File Description: Starting with the FILE SECTION, the first entry used is FD, which stands

" for File Description. Through this entry programmer conveys whether the file is on auxiliary
storage devices like magnetic lapes or disks with standard label records or . is on terminal
devices like card reader or line printer whichdo not have label records. In addition 10 this he

" also specifies the name of the.variable which holds the file name through FILE-ID clause, The
name assigned to the data record is also specified in this entry through DATARECORD clause
For cxample the STK--MASTER filc Is a disk file with standard label records; its data record
is assigned the name STOCK--REC. Although the file is referenced with the name STK--
MASTER inthe procedure deveiopment, unvariabl,ems-r-muggws the actpal name
of the file contajning the stock data to be processed. AN :

Record ducrlption Just below the FD entry the programme should present the structural.
_ detafls of the data recordas a hierarchical data structure using the level numbers and names of
date ficids. The: characicristics of thé tata fields should alsobe specified for the elemen.ary data
clements. For example the STK—-RECOF.D is composed of ITEM--CODE, DE CRIPTION,
" STK--QTY and PRICE--PU in the order described. These are the names which we have chosen
to call the data ficlds prescnted in the record layout. it may be noticed that a level number 01
'+ is aseigned o STOCK-REC and the other data ficlds described above are assigned the igher
number 02 sincé they are components of (hierarchically fower t0) STOCK--REC. The
‘logic is applicd in assigning the level numbers 10 sub fields of any of these data fields. For
“exampls: the sub fields of [FTEM--CODE, i.c. MAIN--GR, SUB--GR, and SR--NO are assigaed
the level numbers 05. It may also be noticed that ihe-data eleiments like STOCK--REC and
. ITEM~CODE did niot contain the description of their type characteristics since they are not -
é.f’vfmemary data items. : : » ‘
Déseription of Elementary Date Items: T clementary data items i.e.. items which.do not
have further-syb components should have description of their type and size etc. through
PICTURE clause. The picture clause includes i letters PICTURE or PIC followed by the
" description of the Tield. . ' o ' '

The fleld description includes the information as whether the ficld is numeric, alphabetic. or
alphanumeric; whether it is computational o display; whether it contairis editing charactc s
whether it contains a decimal point; and whether a numeric field can contain a negative vah.
oK. Some examples of fickd descriptions are preschted below: -
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o-hgmclcr'

X

A

Purpose

represent the presence
of numcrical digit

“indicatc the position of

assumed decimal point

indicate the position of decimal point in -
cases in which decimal pmmis ml within

the number

- to designate a numeric (icld which.

is assigned.

to denote the positions of alphanumetic

‘cheracicrs in the field.

to indicate the presqnoe of alphabatic
characters or blanks in the field.

-

9(6).0r 999995

99 V99
94) V99

‘99PPPV

VPP9999 .

§999V99

sagve

XXXX o X(4)

AAAA or A9

Editing. Symbols: Edit symbols are used in he picture descnpuon to pmscm the dita vllw

"in a convenient form in the output: The dana-namm whose piclure description mcludes edlt :
symbols cannot be used in arithmetic operations since such ficlds contin alphanumeric
characters rather than simple numeric characiers. ‘Following are some picture charactcrs

ascyi. ~—hols:

Ause
'chamc!cr

s

'CR

DB

s

\." Purposc

to ii\gﬁcaw where S sign should

~ appear in the output. When floated:
o (repeated more than bmee) indicates

its inscrtion feft to the most

significant digit ol ficld.

indicate the position where " "
shoutd be inseried in the data field
indicates the position of the decimal
-point in the dala ficld.

replace teading zerocs with balnks

inscri chars 'CR' 1o the right of
number il it is negative
insert chafs ‘DB’ o the right of
humbey, if itis negative

replace i z¢pous by

‘ ("' ist this format is knuv»n oy
. cheque ptotecuon symbol )

o 219.

Example

5999
$555
$355.5$
SSS.99

9,999.99

.'$99,999,99

999.99
$5,533.5%
799
ZZ.ZZZ.ZE
$S,$$$.99CR

© 999.99CR-

ZZ.ZZZ-ZZ{}'B
)909\9908 '

3 xtx._x.;x-.m-



1o have the sign of the avmber - +999.99

included either to left or right 999.90+
can be used as floating symbol X TR
to have thesisn included only if  ~ -999.99
the-number -+ . 2 ygative else blank 999.99-
.can be used as floating symbol ~~ <--- ..
B blank insertion ~ ABABX(8)

0 zcro insertion 9990000

stroke imetuon "99/99/99

Depending on the storage and outrut u.quirements of the application being programmed, one

can build the desired picturc strings for various data ficlds using the above descnbedsymbols o

Namlng the Data Elemcnb. Throughout the abvove discussion, we have xdcnutied the data
elements with some data -names. The data-names can be coined ut the discretion of the
programmer, cxcept tbat there are certain rules that must be followed:

Adan-mmeanbeq)wwamtcrsandcanindudealphabeuccmmqs.mmﬁc
characters, and hyphens. At least onc character must be alphabetic. A hyphen if used, must be
‘embedded; that is it cannot be the first or last character of the data-name. Blanks cannot be
g 1ndudcd in the data-names. Within the above rules the programmier may use any data-name, -
Wilh the exception of the COBOL reserved words.

Certaindala ficlds whichare not required to be referenced by any specific name may beqslgned
~ the COBOL standard name FILLER. Any numbcr of F"_LEPS can be used imthe DATA
DIVISION.

Assigning Initial Values: The descriptionof data element may slsoinclude the VALUE clause'
to initial values to these data elements.

Examples: ‘ o i ‘
01 DASH--LINE PIC X(70) VALUE ALL "--".
01 TOTAL--VALUE " PIC 9(7) V99 VALUE ZERO.
01 HEADER--REC. : : _ .
02 FILLER PIC X VALUE SPACES.
02 FILLER PIC X(8) VALUE “ITEMCODE .-
Processlng Details

In a COBOL program, the processing instructions have to be nresenicd in its PROCEDURE
DIVISION. In the example of stock valuation, the processing steps would be:

i)  Prompting the user for the names of stock data file and report file, accepting the user
suppllcd names and opening these files 10 pefforrg input and oulput operations m;:ec
tively. -

i) - Writing the title lines on the output rcpon.

iii) " Readinga record fromstock data file, computing the vatue of the stock and writinga recur
- _on the output file giving out the itcm dctails, its Stock and compuicd value.
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© v} Durfonning the step (iii), repoatediy, il we reachithe enq of file on the stock data file
Writing ou the total values and dmmg lines o the oulput file and closing the files.

"mcse steps expressed in COBOL would be as follows:

PROCEDURE DIVISION.

START-PARA. : :
DISPLAY "ENTER THE NAME OF STOCK DATA FILE".

ACCEPT STKMST-NAME. _ .
DISPLAY "ENTER THE NAME OF OUTPUT FILE".
. ACCEPT SV-RPT-NAME.
OPEN INPUT STK-MAST{ .
. OUTPUT STK-VAL-RPT.
"~ MOVE "NO" TO END-OF-DATA.

PROCESS-PARA

WRITE REPORT-REC FROM DASH-LINE.
WRITE REPORT-REC FROM HEADER-REC.
WRITE REPORT-REC FROM DASH-LINE.
PERFORM READ-STOCK-REC.
PERFORM PROCESS-RECORD UNTIL END-OF-DATA. = "YES™

' WRITE REPORT-REC FROM DASH-LINE.
MOVE TOTAL-VALUE TO R-TOTAL-VALUE
'WRITE REPORT-REC FROM R-TOTAL-REC.
WRITE REPORT-REC FROM DASH-LINE.
CLOSE STK-MASTER STK-VAL-RPT.
STOPRUN.

REAL-STOCK-REC.
READ STK-MASTER AT END MOVE "YES" TO END-OF-DATA.
PROCESS-RECORD.
MOVE ITEM-CODE TO R-ITEM-CODE.
' MOVE DESCRIPTION TO R-DESCRIPTION.
MOVE STK QTY TO R-STK-QTY.
MOVE PRICE-PU TO R-PRICE-PU.
MULTIPLY STK-QTY BY PRICE-PU GIVING ITEM-VALUE.
MOVE ITEM-VALUE TO R-VALUE.
;{DD ITEM-VALUE TO TOTAL-VALUE.

v

RITE REPORT-REC FROM-REPORT-LINE.
ERFORM READ-STOC!\ REC.

ln lhh/ scgment ol' the program which consisted of PROCEDURE DIVISION, we have used

pnmbcr of COBOL suycments and scaiencés involving appropriatc verbs o canvey the
operation 1o be performed on the data clements or records of the files relerenced. The COBOL.
verbs are more English like and the opuauon W be pcrrormu: canbe derived from the literary
meaning of the verbs uscd in l}'!e,scnlcnccs "y '
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1. Input-Guput verbs

ACCEPT =
DISPLAY |

2 Do Movement et

. immedialely foumvuig lllt

Meaning.

Open the file for the specified -
operauon (INPUT or OUTPUT) -
Close the specified file. After

this operation the READ or WRITE
operations cannot be performed

on the refercnced file. '

Read a récord from the referenced file.

- Write out the referenced record on 1q its file.

Accept (rcad) data from user terminal.
Display (writc) the data valus on the '
user terminal.

' /Movc’tl\edalaﬁom one cata elgmeat o

anothes, The resylt of nove opention

- depends on the types and sizes ofsendmg
‘and leceivmg fields: The group | moveor
~ move into a alphabetic or alphanumenc data

field, allgm the values left justified, Moving

"a numeric integer 0 another numeric integer

field results in right justification. Movement
of numgtic non-integer is done with decimal
alignment. Movement of numbers 10 edited

- fields is guided by the edit symbols used in

the picture description of the receiving
{ficlds. I the receiving field is short, the
result will be truncated appmprhtci)
Example:

MOVE lTEM VALUE TO R-VALUE
moves. u,e value 300000 of ITEM-VALUE
a3 30,000-00 into R-VYALUE because of
-the numeric édited picture 22.222799.99
1of R-VALUE and pncture 9(7) V99 of
ITEM-VALUE. - -

Branch 10 the indicated paragiaph,

execute the instmction(s) in the paraguph j
and t!wnrcmmb!hemw e

'imm! . .



4. Arsithmetic verbs: |
apD” , ,V » TETL L - D . :
SUBTRACT | {Evecute the specified arithmetic opemtion.
. MULTIPLY - C
DIVIDE: v

Injour stock valuation pmgram in lhe START-PARA we have statements which first prompl
for the names of the files using the DISPLAY verb: User responses 1o these prompts are
accepied into appropriate variables using ACCEPT verb. The siock master fi ile is opened for
input thereby peimiiting oaly reading operations on the STK-MASTER file. The stock
valuation repost, SPK-VAL-RPT, isopened for ouipui so thata new file nscmlzdand records
arc appended 10 it as we execute statements involving WRITE verd on this file. The variable
END-OF-DATA is initialised with'a value "NO", m this para,graph

~The next paragraph of the pmeedurc writes the title lincs on the rcpon filc lt then execu:.s a
paragraph which readsarecord from STK-MASTER file. 'l"heparagmph PROCESS—REG)RD ).
moves the data fields of the current stack record into corresponding edited fields in the report
record, compuics item value by multiplying stock quantity with price per unil, builds up the
tolal skx.kvalm,wman.ponmubﬂwompmﬁlund mlhenextsmckmoom This
paragraph is executed rcpeatediy until end-of-data condition is. ncounkted on the stock masicr
file. Such condition is selup in th¢ READ-STOCK-REC| parn h, by movmg "YES" 1o the
samblc END-OF-DATA on encountering the end of file status on STK-MASTER f)le :

After performing (executing) the PROCESS-RECORD para urtil an end of dtua oondmon is
cncountered, the footer lines including the one giving the t1otal value of hems in the stock are
moved to the output. file. The files are then closed using CLOSEverband the program excculmn

is terminated using STOP RUN statement.- / ‘

It may be noticed that the PROCEDURE DlVlSlON stalemenls are almost Ehgl ish-like. th -
mcaningful names “hosen for paragrapls and data el @'nls (records and ficlds) a procedur.:
division can be pr )grammcd lo be self explanatory

Sample Input 4nd Output Files

We present xlow a sumple STK-MASTER file and the com.spondmg STK-VAL RFT ﬁle
generated by executing lhe COBOL program illustrated above:’

| " LISTING OF STK-MASTER FILE L
123456TUBE LIGHT 40W 10003000
0234SIFILAMENT BULB 60W " - 02000500

LISTING OF ST!(~VAL RPT FILE CREAI'ED BY PROGRAM

ITEMCODE  DESCRIPTION - QUANTITY  PRICE . “VALUE
12345  TUBE LIGHT 40W 1,000 3000  30,00000
023451 FILAMENT BULB 60W L2000 5000 - 1,000-00
TOTAL VALUE Lo T 31,000-00 ~
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17.6 OTHER FEATURES OF. COQQL

wmmammuummmm. momnmomoaox.

mmmm»“hdmmmmmwmmm *
mmmmmmmm mug,

‘lhblclhndllng 3
mmmmnumumammmmm
mmmwm.mmwmuwm : '

Descl'lpﬂmof'lhbleDatnStmctum

_ mmmanBWmeamwwmmotwmﬂyum
mdsuimummmmy.Mmmphbmupamofmvﬂw .
haayhnmmwuldhvcthefnnowin;dmdmipm :

01 SALES-TABLE
su.ps-vm oocunscmms ncs(s)voo

WMMMmmlMMTMEMMofMWM
Mmmeﬁcnon-mmmmlemswmux integer digits and two decimal digits in size.
Mmmnmuadmmumwmnwwsmmmm
same SALES-VALUE. For example youwamuonfﬂmthemu valne ofthird m.you
should mke the reference as: SALES-VALUE (3). ’

Wemlhodcﬁmamdlmemoml iable \oswrelhculuvalmm-whundqm&r-whe .

01 SALBS—TABLE '

02 -ZONE-SALES _ " OCCURS 4 TIMES. |
o 05 QTR-SALES OQCURS 4 TIMES . PIC 9(6) V99.
mhMor&m.Tmmusmwow. |

———

H

‘l- v_l’., . . : - : . ‘.f . :

i 20NE—SALES(1) | ZONE—SALES(2) | ZONB—SALES(}) | ZONE—SALES(4)
S B 0 N 5 NS N A B

. ...oﬁ—sALu(:.n - \o'ra-ul.:sa.n QTR—SALES(44).. - -

OOBOL pemits up to three levels of nesting of OCCURS, thcrcby lllowing the usc of upto_ :
three dimensional arrays.

COBOL also permits the use of mixcd < ruuures containing both recoms and amys as
mwd in the mtnple below v A
o - MLOYEE-DATA. _ L :
. 02 -EMP-CODE = PIC%6).
" 02 'EMP-NAME =~ = PICX(30).
02 - EXPERIENCE OCCURS 10 TIMES
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03 ORGN-NAME PIC X{20).
B _YEARSSRVD. PIC99V9.
03. LST-DSGN PICX(20):
03 LST-GRSAL  PICX5)
I (i example we bave the EMPLOYEE.DATA recond consisting of the data fiekds EMP.

. CODBand EMP- NAMBMnmyBXPEuENCEot IOMMMOmnM
ORON-NAMB. MS-SRVD. LST-DSGN and LST- -GR-SAL. .

uummi!mmmmnmcamammmmmum
;employee, we should address ft at LST-GR-SAL(3), References  other data ficlds of
mwmhvebbemdeinuimiluw The reference EXPERIENCE(S)
mmmmaummmmmmmmha
:MOVBMnlllbfom-bmoflhsn&twdmw:smm :

'Opetatlons on'lhblel)m&rm'e : :
mmmmwmommmmruumsmmmwm
-'-ofm A .v

_wmtnmwemmmmmmmouammmma
: dndom mfdhwinammple ﬂlmsma{fum

Oomiduadaupmhgmmwhichwemdthedln of about 300 iscms into a table. We
'mmmw»ﬁmmmmmmormmmmmnmmm
" is softed on the em code order. sm:heﬁblewmbemhedbymtumwmmm

(hencordducﬂpﬁonemryanbewﬂm in such a way as t0 indicate the fact that the table
{issoried on em code in ascending order. Further record descriptionbe 30 writien that reference
_bmmmwMWmdammoowwmeum

01. ITEM-TABLE
. 02 ITEM:DATA OCCURS 300 TIMES
ASCENDING KEY 1§ nm.cooa
- " INDEXED BY IT-IX . |
0 ITEM-CODE. * PICX(8).
03 DESCRIPTION PIC X(30).
03 PRICEPU KPIC94jV99.

quposeRO-l'lEMisaﬂeldtmwonuinsacodeforwmebwcwamlofindthemlpﬂonm
price-pu. The following PROCEDURE DIVISION statements pertonn the required task. *

-smcu ALL nmmm AT END PERFORM NOT-FOUND
' WHEN ITEM-COBE (IT-IX) = RQ-ITEM
. MOVE DESCRIPTION (IT-X) TO RQ-DESCR
MOVE PRICE-PUIT-IX) TO RQ-PRICE.

Othetfdimqfsmdimbbmhlmtnmuuble mumeemplemmm
intom_tedm-TABLB wouldbeafollo\vs :



DATA DIVISION entry:
01 ITEM-TABLE
) nm-m‘moocunsaoomss INDEXED BY IT-IX.
‘ 03 _ITEM-CODE-  PICX(8).
03 DESCRIPTION. PIC X(30).. .
03 PRICEPU . PIC 9(4}:1»

l_mocmune DIVISION witry:
'SETIT-IXTO L
SEARCH mau-n ATA AT END PERFORM NGI‘-FOUND
* WHEN ITEM-CODE (I\IX) = RQ-ITEM
_ MOVEDESCRIPTION (T-IX) TO RQ-DESCR
MOVE PRICE-PU (IT- IX) TO RQ-PRICE.

. The value of lT-IX is lniﬁllisedto 1 bysnmemSEfl'l‘-IX'l’O 1: Smcethe\lblzhts notbeen
wmd.alinurmhwilbeperfomcdbeginmngwimthefhnewyoﬂheuble _

SequenceCo'ntml

Inthe PROCEDUREDMSION uchpangnphlndsectiou beginswitha labelwhichmy be
used as object of GOTO or PERFORM céntrol tramsfer. thdm%phyw
wugmwiwmdwmmph.mmmm. ‘
. GOTO, PERFORM, orIFstatement is used to explicitly transfcr control: Psragraphsor sections
mybemedsslmplesubpmu:mmes.butconﬂoliulsonlmdio nowimothcm'
:-mmmmhlbmmﬂuqmoremm

'Asimple GOTO may transfer contro 10any paragraph o section i hbd Amulﬁplebhanming
»alktofhbehnﬂaeompmdsubmiptktlsopmvidedmcowl. -

- An ff_ then_ else is provided in COBOL using the syntax: If <. condition> cutmem
_sequence> ELSE < summ-seqm> flie < condition > specificd my be mhtlonﬂ or

* boolcan expressnon :

"The PERFORM siatement in COBOL scrves both as an iscration statement lnd as simple
puamcuedess subprogram call. In its.simplest form which we have seen, .
- . PERFORML1. or. PERFORMLI THRU Ln.

it causes execution of designated pcragraph (Ll) ot r sequence of paragraphs (L1 thru Lu) asa
simple parameteriess subprogram.

The other forms of PERFORM: '
" _PERFORMLITHRULa = kTIMES
setves to call-the subprogram rcpeawdly k times. The statcment:
: PERFORM L1 THRU Ln UNTIL g condiuon >.
nenles exccution of snbprognm unnl the condulon evaluaws to true. -
The statement: - : '

PERFORM L1 THRU l.n
_VARYING 1 FROM I1 BY S1 UNTIL< oondnlon-l >
AFTER J FROM 12 BY SZUNTIL<com|itlon-2>
AFTERK FROM [ 3BY 83 UNTIL < condition-3 >
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" In the above mtemem;-indechyél_qeidompletolyfor,eachmindwnlneof J and 50 on.

In addition to the basic statemicnt sequerice-control structures meationed above, many COBOL statements

provide for execution of one or more statements when a special condition arises during execution of the base

statement. melemmmwmmmaamWMwummm

of a size egror, an error causedby-tie result of the arithmetic operation being too large to fit in the designated

result varigble location, Thus the statement: o B S

' ADD ATOBONSIZE ERROR PERFORM ERR-PARA -1.

would cause execution of subprogram ERR - PARA - 1 should the sum of the values of A and B exceed the

space allocated for B. | N S -
‘Other conditional checks include.the cnd-of-file checking on READ statements and end-of page checking on
- WRITE staterfients. o .

String Manipulation

COBO offess string manipulation features through STRING, UNSTRING and INSPECT verbs.

STRING and UNSTRING verbs arc designed to fucilitate transfer of dats from several sources into on
-destination and from one destination t¢' many destinations, respectively. - ' o
Example : '

Assume that we want to print a report which lists a customer name in columnn 5-25, a city name starting with
column 31, one blank space and then the PIN code. The source of data is CUSTOMER-RECORD with the

following description. o S : T :

01  CUSTOMER-RECORD.

02 - CUSTOMER-NAME PICX {20y

02 COSTADDRESS ~ PICX(108)
02 CITY-STATE PICX@0)
02 PN PING)

The data CITY-STATE is recorded such that the city name is followcd by a comma a space, and then the
state name. e.g., AHMEDABAD, GUIJARAT._The output record is described as: B p

01  OUTREC - FICX(132).
Weuse.SifR.lNG-yetbas—fblIa;é:i’ R

- MOVESPACES TO OUT - REC
MOVESTOSTARTING-PLACE. )
STRING CUSTOMER - NAME DELIMITED BY SIZE.
CITY :STATEDELIMITEDBY
SPACE -
 PINDELIMITEDBY SIZE - -
INTOOUT - REC WITH POINTER AT STARTING - PLACE



cxample2 :

Suppose dndaubrewdedluﬁecfm(wnbompmdcmnd ﬂelds)ufollows.
'VUAY D SHAH, 3,12,2.75

ANAND K TIWARL, 4,15,3.25

Notice ht*hemﬁe&dsmsepmtedbyoneormprlmspwes, ihccommssepmzcth;
: miningm fields. We vsould like to move these dita fields to the fol!. . lingflxodfonml
wcoul.

0 S'I'UDENT-DATA. | a

02 FIRST-NAME .PIC X(20).
02 - MIDDLE-NAME £ic X(15).
02 LAST-NAME PIC X(20).
02 . CATEGORY PICS.
G2 UNITS-REGD PIC 99.
02 GPA PIC X(4).

Assuming that the source data is in -

01 FREE-FORM-RECORL PIC X(132).

We can wrile: T
UNSTRING FRF.E—FORM RECORD

DELIMITED BY ALL SPACES OR',
INTG  FIRST-NAME
" MIDDLE-NAME

LAST-NAME

ATEGORY

UNITS-REGD

GPA.

At times we need to access and mipnllte individual characters ifia fleld . CDBOL’ﬁlovides
" INSPECT verd 10 noeomplsh swhch:nctermnimmiom. ‘The following exaniples' ill’usmu
lhe usc of INSPECT verb:
1. Suppose we want t0 replace all leading blanks by zeroes infield.called AMOUNT

" INSPECT AMOUNT REPLACING me& Ry

2. Count the numbcr of dollar signs in TEST an¢ neplaqé all ubitiaySigns afer * - firsi oy

asmisks.
INSPECT AMOUNT TALLYING COUNT-A W ;
REPLACING ALL'S' BY %' AFTER. '

Advanced File Structures

COBOL supports lixdexed and relative files in mlmjmwm sequential files.
Sequentialfile organisation indicates thaf the mcordum [fase ppsitiotEd in a sequential
order according-10-one of the data ficldsin the recora. Indcxed file o pise on is the one in
which the fécords are filed sequentialiyput a table is available dentifigs the Jecation of .
the groups af records, thereby reducingylie access time. Rchﬁv;ﬂlgomn is such tha
the logical ord:.r and physical order do Ty necessarily comspond Wonb angther. For guch
\mc a technique or rule is?equucmoww recorgd”
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Sequential Files: In COBOL, the sciucritial filc...can be opened for inpit, output, input «
oistput and extend operations. When a file is opened for input & output operation, COBOL

- allows replacement of an existipg record with the heip of REWRITE verb. EXTEND mode can
be used lo add records at the end of a sequential file.

lndeﬁﬂ Files: In order o use infiexed-fites the s;u.gci;slateuicnt ir: the ENVIRONMENT
DIVISION has to include foll details: : - .

SELECT < iilc-name > ASSIGN TODISK

ORGANISATION IS INDEXED '

| seQuENTIAL |

ACCESS MODEIS | RaNDOM |

S DYNamiC |
RECORD KEY IS < data-name >

[ALTERNATE RECORD-KEYS < datu-nvme-2 > [WITH BUPLICATE]]

In this format, ACCESS MODE clawse specifies the way in which records in the file wilt ve
accessed. ACCESS MODE IS SEQUENTIAL specifics that records will be accessed in
ascending osder of the record key. RANDOM option specifies ihat thelarder I which fecords
sre accessed will be controlied by the piogrammer. This control is accomplished by moving the

~vaiue of the key of the desired record into the RECORD KEY field and issuing an input-output
command (READ, WRITE, REWRITE, DELETE).. The DYNAMIC option allows the
programmoer to change at will from sequential access to random access using appropriate forms -
A input-output statements. ' : " ’

RECORD KEY rf:rentcs a data-name which must be a field within the record description of
e file. Whea the Al TERNATE RECORD option i used, we acoess the records either on the
basis of the prime key sptified in, the RECORD KEY clause or on the basis another
ALTERNATE RECORD KEY.\F!:;Q)UPUCA'!ES phrase specifies that the value of the
associated alternate record key may-be duplicaied with any of the records in the fite. -

An indexed file can be opened as INPUT, OUTP T or 1-0. Reading reconds from an indexed
file is accomplished using orie of heIWa_formats: : - :

[AT END < imperative sthietnent > j.

READ < file-name > ReCORBI[INTO < ideitifier >]
KEYIS <dawa-nage . .
[INVALID KEY & impgrative statemen » ]

~ READ < file-name > (Nexfi'] RECORD ilN‘[b < indentifier >)

Relative §les: The relevam ENVIRONMENT: DIVISION format for, relative files is as
Iollows: - . _ S ‘ _ K
SELECT < filexsame > ASSIGNIEO DISK
. ORGANISATION IS RELATIVE - . S :
S ! lSE_QU,ENTIAL{RELA’!‘lVE.KEY IS < data-nume >}
AccEss MODEIS | | RANDOM - s T
- LpyNaMic I RELATIVE KEY IS < daia-name.5
,. %o ,



Records are read from a relamﬁlé using one of the two formats:
READ < file-name > RECORD{INTO <identifier>]
_ [AT.EM&VWO]
READ < file-name RECQRDINTO <identifier>]
- [INVAtM‘r<hmnvemnent>]
mmmmhmmmammmmmmmmsm(mm),
manufacturers offer €COBOL Data Manipulation Language (DML) processors which include enhanced in-

struction set to carry out data manipulation operations through COBOL programmes COBOL DML proces--
sors provide ngnualmteﬁgeww network and relationa! data base management systems.

;Report Writer Feature

chport writer feature of COBOL facilitates production of reports by specxfymg the physmal appearance of

rcport rather than requiring specification of detailed procedures necessary to produce the report. The report
writer is part of the COBOL language and canbe moorporated in any programme.

To use report writer feature, the ENVARONMENT DIVISION and DATA DIVISIONS of the programes should

: mcludeﬂuedwmpﬂonofthedw@reponﬁlehmfommt. For example the description of the typical report
file to generate invoice summary-zeport may have the following description.

ENVIRONMENT DIVISON entry:

FDSUMMARY-FILE
LABELRmnsmAnD |
REPORTISINVOICE-SUMMARY.

| “This description is same as that for any file exeeptthal REPORT is clause is used in the plaoe of DATA
'RECORD IS clause.

“The DATA DIVISION entries dcscn—bmg the report should. be described in a new section
_ REPORT SECTION, umnedmtely?bﬂowmgd:eWORKING-STQRAGE SECTION. The Report Description
(RB)mtysnmlarmFDmusthcscnbetherepondemﬂsasshownbelow

REPORT SECTION.
FDINVOICE-SUMMARY
PAGE LIMIT IS SOLINES
HEADING 3
FIRSTDETAILS
LASTDETAIL45.
01 TYPEISREPORT HEADING
NEXT GROUPNEXT PAGE ,
@ LINENUMBER IS 8 COLUMN NUMBERIS 25
PICTUREIS A(24) o B
| VALUEIS‘ABCTEXTEECOMPANY LTD"
@ LINENUMBERISPLUS2 ]
COLUMN NUMBERIS 30
PICTURE IS X(20)
VALUE IS’AHMEDABAD - 380015



01 TYPES IS PAGE HEADING

: 01 INVOICE-DATA. TYPE IS DETAL
o1 T IS PAGE FOOTING
01 TYPE IS aepoxrmmmc

ltnigy be notedthateachoi level entry_in the above exa;hple inlmduces a report group
in a manner similar to that of record descriptions in any ordernary file.

D&MU@,DNEION,MWMAEGBNERMEMTMATEWN

used .to obtain the report as iflustrated below:
'OPEN INPUT IN-FILE
_ OUTPUT SUMMARY-FILE,
" 'MOVE ‘NO' TO END-OR-DATA.
READ IN-FILE RECORD AT END MOVE ‘YES' TO END-OF-DATA.
- INITIATE SUMMARY-REPORT. 1 :
PERFORM PREPARE-REPORT UNTIL END-OR-DATA<'YES'.
* TERMINATE SUMMARY-REPORT, | |
" CLOSE IN-FILE SUMMARY-FILE.
. STOPRUN. -
- GENERATE SUMMARY-REPORT.
READ IN-FILE RECORD AT

'MOVE ‘YES' TO END-OF-DATA.

This program ‘reads & “iniput file, IN-FILE cosisisting of invoices and gencrates the report
file, SUMMARY-FILE, as per the iption-given in the REPORT SECTION. The verbs
INITIATE and TERMINATE are used to- initiate. and terminate the report generation process
rospoctiely.. 1 o | o
Receat versions of COBOL processors screen handling as one of the attractive features which
facilitates development -of on-line interactive systems with convenient screen formats. Nor-
mally such feature is offered through new SCREEN SECTION in DATA DIVISION following
the WORKING-STORAGE SECTION. In this section the format of desired screen layout .
alongwith positions where input dm.is_'to.be'acc'ept.ed‘or output data to be displayed is

m



described. For example the following SCREEN SKCTION eptry TITLE-SCR would display
the titles at the specified line numbers and columa positions of the screen. DISPLAY
TITLE-SCR statement of PROCEDURE DIVISION would not only dlsplay these details but
also displays the values of the data items réferenced.

SCREEN SECTION.
01 TITLESCR
02 LINES COLUMN 5 REVERSE VIDEO VALUE ‘ITEM CODE'
02 LINE 5 COLUMN IS PIC 9(6) FROM ITEM-CODE.
02. LINE S COLUMN S REVERSE VIDEO VALUE ‘DESCRIPTION’.‘
02 LINE 8 COLUMN 20 PIC X(24) FROM m-:scmmon
02. LINE 10 COLUMN $ REVERSE VIDEO VALUE ‘QUANTITY"
02 LINE 10 COLUMN 15 PIC\%4) FORM STK-QTY.
01  ENQSCR
02 BLANK SCREEN.
02 LINE S COLUMN $§ BLINK VALUE ‘TTEM CODE'?
02 LINE § COLUMN 15 PIC 9(6) TO ITEM-CODE.

In this example, when DISPLAY TITLE-SCR is executed, the titles [TEM-CODE, DESCRIP-
TION and QUANTITY will appear in reverse video at line nymbers 5,8 and 10 respectively
‘all starting from column number 5. Values. of the data elements ITEM-CODE, DESCRIPTION
and STK-QTY are also displayed on the corresponding lines at columa” numbers 1520 and
15 respectively as per the picture description of these items ie., H(6), X(24) and 9(4),
Similalry when ACCEPT ENQ-SCR' statement is executed, the screen is first cleared and the
‘message ITEM-CODE? appears on line number five, starting from column 5 in blink meode.
_’meusamponselsacwpwdfromcolumn lSoflmeSandlsasslgnedtod:edau
clement, ITEM-CODE. .

“This briefly explain screen handling in COBOL. Extended feamres and variations do-exit
from compiler to compiler.
17.7 SUMMARY

InthlsumtwehavedwcnsscdpmgnmmmngOBOLAfwrmmdwmgbneﬂyCOBﬁh
in the .beginning, the actual programming steps _starting from Identification Division to
Procedure Division, were discussed: We have also developed some simple programmes as .
exmpleswhxchwouldhlcpyonforwnnngelemtarypmgmms Towards the end, we
have also discussed screen handling, which is an advanced and attractive feamre of COBOL.
178 SELF-ASSESSMENT EXERCISES . .
1. What kind of information do you need for feeding into ‘Environment Division’
details Explain with -suitable examples.
2. What are the COBOL verbs, explmn thier place of use in the programming
- giving qumpnate examples. N

3 Write a _simple progxamn}e in COBOL for pteparing payroll ‘of employees of your
orgamzauol\. _

%2



209 FURTI-IBR READINGS ' R

-American Natmnal Standard Programmiing: Languuge COBOL-X3, 23- 1974

published by ANSI
Micro- Soft COBOL Compiler User's Guide, Micro Soft, Redmond, USA.

Micro Soft COBOL Reference Manual, Micro Soft, Redmond, USA.

Terrace W. Pratt, 1983. Programming Languages Design and Implementation.
Prentice Hall of India. New Delhi.

Yourdon, Gane, -Sarson and Lister, 1979. Learning to ngmm in Structured COBOL,

_ Panis | & 2, Prentice Hall of India: New Deihi. ,

Phnhppakls and Kazmicr, 1978. Information Systems thmugh COBOL, 2nd Edition.,
McGraw Hill Kogakusha Lu.: Tokyo.

Elder, John 1984, Construction of Data. Processing Soﬁwm Prentice Hﬂl
International Englewood—Chffs




Time : Three hours

o o

, (DBUS 06)
M.B.A. DEGREE EXAMINATION, DECEMBER 2010. :
.First Year

Paper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS'

' Maximum : 75 marks
SECTION A — (3 x 5 = 15 marks) : ' ’
Answer any THREE of the following.

(@ Classification of computers.

{b) -Explain :
o) @Fv
(i) @ PMT.

~ {c) Purpose of computerised inventory system. -
- (d) Symptoms of virus infection. :

(e) Patents of software. -

(f) Classification of information.

(9) Expressions. '

~ SECTION B — (3 x 15= 45 marks)
Answer any THREE of the following.

Discuss the issues of computer-aided—decision nfaking. Explain various auxiliary
storage devices. o '

- Discuss the social dimensions of computerisation.

Describe the statistical data required for Human Resource ‘Management
Decisions. Explain the use of computers in Human Resource Management. -
Explain how a computer purchase/sale is a contract. o _
Discuss Anthony’s and Zani's frameworks for MIS. Explain the role of MIS at
various management levels. . . :
Explain : _

(a) Decision tables .

(b) Logical system design and

(¢) Advanced file structures.

SECTIONC — (1 x 15 = 15 marks)
Compulsory. ‘

In August 1992 the House Judiciary Committee recommended that Attomey

- General appoint an independent counset to investigate alleged criminal conduct by

the Department of Justice in its dealing with the Washington based software fim

~ Inslaw Inc..High level Justice Department officials were accused of being invoived
- in contract violation, coercion and theft of Inslaw’s program promise.



In. 1992 Inslaw had agreed to  install . . promise / in
84 U.S. Attorney’s offices over three years at a total cost of $ 10 million. High level
“officials of the Justice Department had allegedly taken possession of the software ‘
and distributed it illegally to law. enforeement agencies around -the world, had
deliberately ignored Inslaw’s propriety rights and collected to violate the contract
- with inslaw. To make matters worse investigators found that friends of-officials in -
- the Justice Department were allowed to sell the ‘software for a profit, resulting in
losses. of millions of dollars for the software company. When Inslaw threatened to -
take -action the Justice Department carried out a. Campaign of litigation and
intimidation intended to ‘drive Inslaw, a small company with fewer than
55 employees out of business. The Justice Department is résponsible for leading
the change against people who engage in  ethical violations.
In this case it stands accessed of serious violations. o

(8) What are some ethical violations in this case? o :
(b) What steps such as Inslaw can take to protect itself from such injustice?

BUS 06)



(DEMB 6)
EXECUTIVE M.B.A. DEGREE EXAMINATION, DECEMBER 2010.
. First and Second Years ,
Paper Vi — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

~ Time : Three hours : . Maximum : 75 marks

-

SECTION A — (3 x 5 = 15 marks)
Answe( any THREE of the following.

1. (a) Personal computer.
(b) Computer based inventory system.
(c) Computer viruses.
(d) Control system.
(e} COBOL.
() Computers for generation of revenue function.

SECTION B — (3 x 15 = 45 marks)
Answer any THREE of the following.

Examine the role of computers in management.

How do you use computers in HRM?

What are the legal dimensions of computers?

Examine the development life cycle of a system.

Explain the social implications of computers.

Discuss different types of computer programming languages.

B ol ol

SECTION C — (15 marks)
Case Study: Compulsory.

8. Animportant travelers besiege an airport ticket counter in a Southern China boom
team, a haried clerk scribbles seat adjustments on bounding passes and jots down
passenger's names on a sheet of paper. On good days, he gets help with such
chores from a mainframe computer in Beijing that runs China’s reservation
system. China is planning to invest between $ 150 billion and $ 200 billion in both
infrastructure and information , systems and is seeking the help of Western
Companies to achieve this goal.

A Western Company, which set up shop in China in 1990 is playing an active role
in helping the Chinese Government. Help the company in the analysis and design
of an information system that helps process pay roll, administrative functions
and decision making.



. (DBUS 08)
- M.B.A. First Year DEGREE EXAMINATION, JUNE 2010.
Paper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time : Three hours Maximum : 75 marks
' SECTION A — (3 x 5 = 15 marks) |
Answer any THREE of the following.

1. (a) Levels of information handling.  (b) Disk operating system.

() Functions of financial systems. (d) Trojen Horse and worms.
(e) Copy right of software people.
(f) Classification of information.
(g) Constants and variables.
SECTION B — (3 x 15 = 45 marks)

Answer any THREE of the following.
2 Explam the role of computers in management. Explain different types of applications
software.
3. What is an inventory? What are its characteristics? Explain the design of an inventory
system with a suitable example.
4. What is perverse software? Explain the major activities in the protection and
treatment of computer viruses.
5. Explain the legal aspects of use of computers.
Discuss the tortions liabilities in use of computers.
6. Explain .
(a) Cost of information and (b) Value of information. Explain the various etages in the
cycle of a computer based information system.
7. What are subprograms? Explain the two kinds of subprograms. Explain the structure
of a COBOL program.

SECTION C ~ (1 x 15 = 15 marks)
Compulsory

8. - AtViacom international, the New York based parent of MTV, Nicklodeon and other
entertainment interests the CFO teamed with executives from, sales, marketing and -
contracting to lead the company in new directions. Because financial processes are so
intertwined with the processes of other departments top managers feit that redesigning
finance should ideally be part of a company - wide comprehensive reengineering
project. Viacom targeted its financial systems to find a better way to handie the financial
reporting of its wholly owned subsudcanes which & is acquiring at the rate of about three
every year.
The company plans to develop a system which reduces paper pushing end facilitates
- the electronic transmission of transactions from are decision maker to the next. Another
goal of the company is to build financial systems -that give decision makers time to
analyze data rather than spending their time coi!ectlng it.

(a) Identity the reasons why financial systems are excellent tools for facilitating decision
making.

(b) Explain why financial information systems were at the centre of mltlatmg change at
Viacom.




' (DEMB 6)
EXECUTIVE M B.A. DEGREE EXAMINATION, JUNE 2010 L
' - First and Second Years '
Papor Vl —iNFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Tme Three hours ' - Maximum : 75 marks -

~ SECTION A — (3 x 5 = 15 marks)
= ' Answer any THREE of the follovwng
1. (a) Role of computers in management.
 {b) Operatlng systems.
. (¢) Computerised General Ledger System
* - (d) Specific legislation on pnvacy :
(e) Classification of mformat:on
(f) Subprograms .

. SECTION B — (3 x 16 = 45 marks)
" Answer any THREE of the foIIowmg

2. Explam different types of soﬁware Explaln the main features of LOTUS 1-2:3. .
3. Explain the characteristics of mventory E)(plam the-design of an mventory systam
with a suitable example. .
‘4. What is perverse software? Descnbe the. charactenshw of oomputer wruses Exphin .
‘the methods of virus detection and removal. . :
5. Discuss the three models of MIS and compare them.
6. Explaln the role of MIS at vatious management levels. What is a data ﬂow dfagram?
Explain its use in system design.
* 7.'Explain string handlmg functlons w:th sunable examples Explam the basic features of
COBOL. ,

SECTION __(:--,- @x i1_5*= 16 marks)
(Compuisory)

8. Before embanking on mtegrated mfonnatlon system prqecls mp managen ‘often -
knaw which" employees are likely to be laid off. However, in an effort to with the
cooperation of employees during system development, managers often provide verbal
assurances of job security to employees who will be laid off a few months often after the
system becomes. operational. Manager often find themselves in a dilemma. Being
truthful-about coming fayoff many interfere with employee cooperation. How would you

as a manager, haidle this situation? . } .



(DBUS o)

M:B.A. DEGREE EXAMINATION, MAY 2009,
First Year '

- PaperVi — INFORHATIONIANAG‘EME:HT AND COMPUTER APPLICATIONS

Time : Theee hours. . , Maximum : 75 marks
o SECTION A — (3 x 5 = 15 marks)

y ,'An}sworanyTHREEofthofoMng

1. (a) Personal Computer. ‘

" . (b) Spread Sheet. -

() Computer based financial system.

" . (d) Computer virus.

(e) Information needs.
() Systems design.

- (g) Computer language.

s%P}wﬁ

8.

. (Casa Study)

SECTION B — (3 x 15 = 45 marks)
Answer any THREE of the following

- . Explain the managerial applications of spread sheet.

Bring out inventory systems based on computers.

 What are the applications of COBOL? o :
- Distinguish between management information system and control system. -

Discuss the applications of computers in HRM.
* SECTION C — (15 marks)

Suppose you are diagnosing automobile engines using a syitem- having a frame

type of architecture similar to P/P. Show how a trigger condition might be satisfied for

the distributor ignition system when it is learned that the spark at all spark plugs is



(DEMB 6)

EXECUTIVE M.B.A. DEGREE EXAMINATION, MAY 2009.
First and Second Years . . . ,
Paper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time : Three hours  Maximum': 75 marks
SECTION A — (3 x 5 = 15 marks)
Answer any THREE of the following. .

1. (a) Language translators.

(b) Functions in LOTUS.

(c) Characteristics of Inventory.

(d) Areas of Computer Virus Infection.

(e) Value of Perfect information.

() Flow Chart.
SECTION B — (3 x 15 = 45 marks)
Answer any THREE of the following.

2. Whatis a central processing unit? Explain the functions of its components. Explain .
secondary memory dévices. - :
3.  Whnat are the functions of financial systems? Explain the features of financial
management software : ' : : '
(a) General ledger
(b) Sales and purchase ledgers. .
4. Describe the statistical data required for Human Resource Management decisions.
Explain the uses of computers in Human Resburce Management. ‘
5. Discuss the social dimensions of computerisation.
6. Distinguish between programmed and non-programmed decisions. Discuss the
Anthony’s and Zani's frameworks for MIS. :
7. Explain various loop structures with suitable examples. Explain the table handling
and report writer features of COBOL. ' . S

SECTION C — (1 x 15 = 15 marks)
Compulsory

3. The SPA on behalf of Lotus, Microsoft and Word perfect conducted a surprise said
on two branches of a property managementoompanyonmeWest(:oastfordIoged ,
violation of software copy right laws. Although the company had a policy against
software copying employees of the company were violating software copyright laws and
~ hence the company is likely to face criminal charges. ,‘ .



In a separate case, Lotus and Novell filed criminal charges against a married
couple in Singapore after the pair was found guilty of trademark and copy-right
infringement in a civil suit. The software companies oblained a court order freezing
90,000 in personal assets belonging to the couple, who reportedly sold thousands of
ilegal copies of software throughout Asia. LT -

(a) If a company has a wel[.publicized written documerits outiining its policies
against software piracy that company. shouid be protected from infringement liabilities.
In such a case if an employee is caught violating software piracy policies, the employee
should be sued, not the company. Discuss.

(b) The personal possessions of an individual should not be taken even If that
individual is found guilty of ethical violations. Discuss. - . '



. | | (DBUS 06)
M.B.A. FIRST YEAR, DEGREE EXAMINATION, DECEMBER 2009.

_ Raper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time : Three hours Maximum : 75 marks

SECTION A — (3 x 5 = 15 marks)

1. Answer any THREE of the following.

NOoOO AN

(a) Uses of personal computer.

(b) Compufer software. N

(c) Use of computers in management functions. -
(d) Computerised payrole system.

(e) Informational needs of management.

(f) Systems analysis.

(g) Machine language.

SECTION B — (3 x 15 = 45 marks)
Answer any THREE of the following.

Discuss the process of designing computer programme.
How does information system help management?
What are the Social Dimensions of computerisation?

Bring out the features of computer based inventory system.
What are the managerial applications of spreadsheet?

. Dascribe the role of computers in solving managerial problems.

SECTION C — (15 marks)
Case Study

Relianbe Fresh (RF) retailing marts are planning to sell its products through it retail

-stores across India. Its prospective customers are the customers existing for the .

traditional retailers. RF wants to snatch these customers into its favour.

How do you manage to initiate a warehouse project by using Oracle RDBMS and
its associated software to implement a warehouse for this purpose?



(DEIB 6)
EXECUTIVE M B.A. DEGREE EXAMINATION, DECEMBER 2009. -
First and Second Years

Papor Vi — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time : Three hours - - Maximum : 75mm, |

NN AWN

SECTION A—(3x5= . 15 marlu)
Answer any THREE of the following.

1. (a) - Personal computer | (b)Computer based HRM.

(c) Computer viruses: (d)Topologies of oomputernetwoﬂa
(e) Machme Ianguage - (f) LAN ‘

SECTlON B—(3x15=45 marks)
'Answer any FIVE of the following.

Explain the role of cemputers.in information management.
- State the managerial applications of spread sheet software.
What are the features of computer based inventory systems?

. Elucidate the legal dimensions of oomputensation

What are the perspectives MIS?

: lllustme structured query Ianguage statements wrth suutable examp!e

SECTION C—(15 marks)
(Compulsory)

~ Sandal, shoe, and bookmaker Deckers Outdoor Corporahoh mcemly switched to -

an Intemet networking technology called virtual prfvate nelworks o ‘interconnect
their global company.

Virtual private networks (VPNs) use the power of the Intemet instaad of using
private telecommunications lines or other network links. A virtual private network is

. a secure and encrypted connection between two points across the Intemet. It

transfers information by encrypting and encapsulating telecomniunications traffic

- info packets and sending the packets over the Internet. Most VPNs are built and

run by Internet service providers. Companies that go with a VPN from an Internet:
service provider essentially outsource their networks to save money on havmg to
acquire and manage their own wide area network equipment and bandwidth
requlrements ,
Deckers is a $100 million company whose
20-person office in Hoek Van Holland, the Netherlands, collaborates on product



development with its staff in Goleta, Califonia. The VPN cost roughly $31,000 to
implement and saves Deckers $10,000 per month compared with leasing their
previous high-speed network connections.

‘We needed a network that would serve as the foundation for our intemational
expansion,” says Steve Miley, MIS director at Deckers. “It will be critical ...
because our offices will use it to make sure projects are done on time”.

Employees at the two sites use the VPN to update the status of product
development projects through Lotus Notes groupware databases, The VPN
supports Notes’ ability to replicate databases of project information at each work
_site, which is crucial to groupware support of project team collaboration.

VPN performance “is slow but workable for interactive Notes database access”,
Miley says. And as the quality of internet service improves, VPN performance can
only improve, be adds. :

Security, a reported shortcoming of virtual private networks, is improved w:th
NetFortress software from Fortress Technologies. It automatically changes
encryption keys every 24 hours. “We feel, very secure with their products on our
network”, he says.

Offices for production management in Hong Kong, Mexico, and Macao will be
added to the VPN this year, Miley says. Those sites currently use expensive
international telephone calls to access servers in Goleta. Desktop
videoconferencing over the VPN, to cut international travel costs, is also planned.

Deckers doesn’t mind being among the first to implement a virtual private network.
“VPNs are here to stay”, Miley says. "And we're on the. leadmg edge, not the
bleeding edge”.

Questions :

(@) What are the business benefits of Deckers' switch to a virtual private
network?

(b) What can be done to overcome several limitations of virtual private
networks?

(c) Does it make business sense for any company to use the Intemet as their
private telecommunications rietwork? Why or why not? -



' . (DEMB 6)
. EXECUTIVE M.B.A. DEGREE EXAMINATION, MAY 2008.
. ' -——4 & Il Year Executive.M.B.A.
Paper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

Time: Threehours == - . Maximum : 75 marks
SECTION A — (3 x 5 = 15 marks)
Answer any THREE questions.
1. (a) Primary memory and secondary memory.
(b) Application software. ~ (c)Functions of financial systems.
(d) Computer and politics. (e)Recovery of damaged files.

(h Programmed and non-programmed decisions.

SECTION B — (3 x 15 = 45 marks)

' o Answer any THREE of the following.
2. Distinguish between primary memory and secondary memory. Exptain input and out -
devices four each. ' ‘ ‘
- 3. Describe various capabilities of a spread sheet software. Explain its use in solving
managerial problems with suitable examples.

4. Explain the functions of financial systems. Explain how the general ledger system

can be implemented an a computer. o
5. Define computer virus. What are its characteristics? Describe the measures for
protection and treatment of computer viruses. .

6. Explain the structure of MIS. Distinguish between programmed and non-programmed
decisions. Explain the purpose of an information system.

" 7. Explain the tasks in the analysis and design of a CBIS.

SECTION C — (15 marks) °
8. This question is compulsory. : .
In a manufacturing company of 2000 employees, a new systems group of four

professionals started work on a complete marketing, forecasting, production and
personnel MIS. They worked closely with the managers for nearly a year on the design ‘
of the MIS. The change over to the new computerized system was carried out over a
 two-week period so that workers could be shifted to their new jobs and trained for the -
new operations, Within a ménth confusion was rampart. Sales orders were misplaced,

production was jammed up and the personne! update file was a mixture of obsolete and
new update cards. Both the. systems designers and managers feit that the MIS design
was an efficient are, well within the capabilities of the employee\s to implement. :

(@) Define the - problem and its cause as you
see it.

(b) Suggest several alternative solutions.



(DBUS 06)
M.B.A. FIRST YEAR, DEGREE EXAMINATION, MAY 2008. o
Paper VI — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

-lTime : Three hours , , : © Maximum : 75 mar
' ' SECTION A — (3 x 5 = 15 marks) L '

1. Answer any THREE of the following : )

(a) Explain how Internet Technologies make customers focus of a business.
~ (b) What are the quality attributes of information? o

(c) Explain DBMS features.
(d) Describe the system approach. !

- (e) Types of computers. :

.- () Explain system software.

(g) Explain structure of MIS.

SECTION B — (3 x 15 = 45 marks) -
Answer any THREE of the following.
. 2. Explain role of computers in management. -
3. Synthesise the different frameworks of MIS.
4. How can Internet and Intranets support Human Resouroe Management ina
business?
5. Could the mteractwe marketing process on the Interet be a modet for changes in
mass marketing, direct marketing and other types of marketmg'? Explain. '
6. Discuss about computer viruses. .
7.  Explain Iegal dlmenslons of oomputenzatlon

SECTION C — (15 marks)

8. Case Study: ,

. Company : Camelot Musnc based in North Canton Ohio, is a privately held mall-
based retailer of music, CDs/cassettes, with 5,000 employees and 310 stores in the
United States. -

The problem : Remain competitive with larger retailers, such as Best Buy and
Circuit City, as well as smalier mall-based stores, by offering pricing schemes that vary
by store and competitive sntuahon and discounts to frequent customers.



. The solution : Use variable-pricing software and sophisticated methods to attract

The IT infrastructure : Richter Systems irtemational’s Automated Merchandising
System runs on a Hewlett-Packard 9,000 server. Camelot's data warehouse runs on an
“IEL Gold Rush Mega server, informix database, and micro strategies DSS software. :

Costs of technology to solve business problem : Between s‘750,ooo and $1
miltion. . o ' L -

‘ROWPaybacks : Objective is to increase sales by at least one-tenth of 1 percent,
which would gamer a payback in a litie more than two years. -

. To Charlie Marsh, CIO of Camelot Music, competitive pricing involves more than
slashing a buck off a CD here and there. To vie effectively with retailing giants and other -
mall shops, Marsh uses information technology to tailor Camelot's pricing. structure .
according to region, store, and competitive situation. Camelot also awards discounts to
frequent customers. o '

One key to success with such variable pricing is ‘an enterprise pricing structure,
says Judy Hodges, applications. and information access fesearch manager for
International Data Corporation. The need for consistency is a major reason that
Camelot Music picked Richter Automated Merchandising Systems (RAMS) software.

In the past, Camelot executives worried little about Best Buy, Circuit City, and
other mass-market retailers, which sold few of the music CDs and cassettes that are
Camelot's bread and butter. About three years ago, however, the rules of the game -
changed. Best Buy began selling Music recordings as a “loss leader,” charging
consumers $2 to $5 less than shops such as Camelot in order to attract consumers to . .
higher-ticket electronics products. The: retailers’ strategy “drove 10 points out of our
margin,” says Marsh. R S ‘

With the big retailers changing the competitive field, Camelot had tb.reinvent itself
and offer better pricing just to stay in the game. Basing pricing on whatever criteria is
appropriate — competition within or outside a mali, as weil as no competition in some
regions — was key. :

Camelot instalied RAMS, which runs on an HP 9000 Enterprise Server Camelot
also operates a sophisticated customer marketing system, which runs on dyta
warehousing software. As part of ICL's Corema customer rel.ation;l:up/,markehng
system, Camelot's “repeat performer” program encompasses 2.25 million names of
frequent buyers, to whom Camelot issues $5 coupons good toward purchases, on their
next store visit. “It's like an airplane frequent fiyer program,” sayyMafsh A



-

. Corema manages customer loyalty schemes, manages and monitors promotions,
and supports sophisticated predlctions of customer purchase patterns. Corema also
enables Marsh to perform various market-based analyses, including calculating the

success of regional promotions by costs and margin percentage increases.

Payback from Corema, which Camelot deployed in 1997 after nine months of
development, should be quick. If the frequent buyer program increases sales by one-
tenth of 1 percent, the system will pay for itself in two years. Marsh expects even more
of a sales boost than that from 1,00,000 mailers he sent out last November to
customers in Camelot's database.

In an earlier test, within 30 days of mailing a 10 percent discount coupon to about
6,000 customers more than 70 percent of those customers had retumed to the store,
and the average purchase per customer had almost doubled what it normally was.
Within two months, more than 90 percent of customers had come back to the store, with
the same purchase pattemn. '

Case Study Questions : ' :

(a) How could Camelot Music have used a systems approach to sotvung their
business problems?

(b) Do you agree with Camelot’s solutions to thew busmess problems? Why or
why not?

(c) What else would you recommend that Camelot do to improve their business
situation? How could information technology help?



EXECUTIVE M.B.A. DEGREE EXAMINATION, DECEMBER 2008. (DEMB 6)

Paper Vi — INFORMATION MANAGEMENT AND COMPUTER APPLICATIONS

_Time : Three hours | Maximum ; 75 marks
SECTION A — (3 x & 16 marks)

. Answer any THREE of the following.
1. (a) Secondary memory devices.
(b) Functions in LOTUS.
(c) Purpose of computerised inventory control system.
(d) PERVESE software. :
(e) Copyright aspect of use of computers.
(f) Value of perfect information.

SECTION B — (3 x 15 = 45 marks)
Answer any THREE of the followlng
2. Explain in detail the block diagram of a computer.
3. Explain the capabilities of spread software and its use in solving several types of

‘ managenal problems with suitable examples.

4. Define inventory. What are its- characteristres? Desrgn a computer based inventory

- system with a suitable example.

b. Explaln How a computer purchase/sale is a oontract Mention srtuaﬂons where

~ liability arises with regard to computers even though there is no contract.

6. Explain the role of MIS at various management leveis. What are the deslrable

characteristics of MIS?

7. (a) Explain the concept of decrsron table, decision tree and structured engl:sh in

describing the processing logic. SR _
(b)), Explam the table handllng features of COBOL wﬁh surtable examples

SECTION G - (15 mlrks)

8. Thrs question is compulsory L '

' (a) A middie manager receives a monthly report on the number of hours worked
by the employees in his unit. A top manager receives'a report in accidents that occurred .
on the factory fioor because - of safety violatiors. Whrch of these two is a summary
report and which is an exoeptxon report? Discuss.

(b) Why does an organisation needs drfferent types of informatlon systems to
meet its information needs? Does an organisation need all the different types of
systems or does it depend on the information needs of the organisation? Discuss. '



(DBUS 086)

- M.B.A. DEGREE EXAWNAT‘ON DECEMBER 2008.
' First Year
Paper VI — INFORMA'“ON MANAGEMENT AND COMPUTER APPLlCATIONS

Time : Three hours Maximum : 75 marks

SECTION A—(@3x5= 15 marks)
1. Answer any THREE of the following :
| . (a) What are the features of spreadsheet software?

(b) What is application software?

(c) What are the usés of computer applications?

(d) Programmed Vs Non-programmed decisions.

(e) Explain the block diagram of personal computer.

() Explain the social dimensions of the computers.

SECTIONB — (3x15=45 marke)
Answer any THREE of the fol!owing..

Discuss the role of computers in management .
(a) How to create pivot table and scenario in the spreadsheet software‘?
(b) Explain statistical functions usage in spreadsheet ebﬂware.

4. Explain steps in system analysis and design.

5.  Explain the types of viruses attacked to computer programme

6.  Wiite about application of OQBOL
7
8

» N

Discuss the features of computer based mventory system

Explain HRIS. - -

SECTION c—(15 marks)

9. Compulsory

Your computer has taken a Ieap closer to taking dictation. Two continuous speech
recognition (CSR) products—software that can convert normal speech into words on a
screen—are now on the market. Naturally Speaking, by Dragon Systems, and ViaVoice.
from IBM. A third company—Lernout & Hauspie, which reoentty bought Kurzweil
Applied Intelligence and received a

$45 millien investment from Microsoft, promises to have its speech recognition soﬂware
out soon. '



o For end users and IS managers, here are the strengths andchallenges ofspeedh-~-
recognition software : '

= Productivity improvements : Larry McCally, district service manager at the
Chevrolet Motor Division of General Motors Corp., in Graham, Washington, bought
Naturally Speaking to use in his home-based office because he's a siow typist. He's
timed his productivity gain: “I type 30 words a minute, tops® he says “Now [with
Naturally Speakingl | can do 60 to 656 words a minute
It's so much faster, it blows me away.” |

~The ability to build in “macro” instructions is also a big productivity booster. Dr.
Gary Flashner, an emergency room physician. at Wayne Memorial Hospital in Hones-
dale, Pennsylvania, uses IBM's ViaVoice to record medical records. if, when examining
a heart, he finds it normal, he says into his microphone, “Heart OK," which starts a ,
‘macro that comes out on the computer screen as: “Hsart : regular rate and rhythm, no
murmurs.” Considerably longer macros can also be programmed. ‘

~ Avoid workplace injuries : Frank Ricci, vice president of Fred Ricci Tool Co. in
‘Cranston; Rhode Island, says he developed carpal tunnel syndrome because of his
~ extensive use of the keyboard for computer-aided design. The symptoms were relieved
after he began using IBM's VoiceType discrete speech software, which cut his
keystroking by 70 percent. Though he hasn't used ViaVoice, he says it should be at
least as beneficial, and probably much more so. | '

Helping disabled workers : Disabled people already have embraced discrete
voice recognition technology, despite its limitations. They're likely to be happy to move
on to CSR. Dorsey Rutey, a senior product manager at Ameritech, Inc., in Chicago, is a
quadriplegic. He has a totally voice-activated workstation using Dragon Systems'
discrete speech software, Dictate. He can dictate 40 to 45 words per minute and
expects that when he starts to use Naturally Speaking, he'll boost that to at least 120
words per minute. ' :

Accuracy : Accuracy still leaves something to be desired. Someone who speaks
distinctly can get an accuracy rate in the low 90 percent range. Renee Griffith, of Zephyr
Speech-Recognition Systems, says it's possible to get a 95 percent accuracy rate. The
problem : Even at 95 percent that's still a lot of inaccurate words. But accuracy can

-



approach 99 percent with continued use, as the software Jearns to interpret your way of

spazking, and adds more words to its vocabulary, which starts at 32,000 words and can
be exnanded to 64,000 words for ViaVoice.

Hardwa.e requirements : For handiing speech processing on PCs, the key
factors are processing power and memory. Naturally Speaking and Via Voice have
minimum requirements of 166-MHz microprocessors and 32 MB of memory, although
many users, are finding that 200-MHz-processors and 64-MB of memory in the
threshold for good performance.

What can't be denied is the inherent appeal of speech recognition software. The
ability to teli a computer what you want it to do rather than typing in cryptic commands is
intuitive and natural. Today's speech recognition software has its limitations, but the
_new products are a tremendous improvement, and more speech-enabled software is.
being developed. For example, ViaVoice enables you to dictate into Microsoft Word,
Lotus WordPro, and Lotus 1—2—3, and is included in Lotus SmartSuite. That prompts
Griffith to say, “Within a few years, everyone will he talking to their computers.”

Case Study Questions :

(@) . What are the benefits and Iumatahons of oontmuous speech neoogmhon'
software?

"(b) Whnat are the best business and other uses for CSR soﬂware?

(c) Would you like to use CSR software for word processing and other
applications? Why or why not?
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